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HEALTH MANPOWER:
PROFILE, STOCK AND REQUIREMEN1 >

Development Academy of the Philippines'

L INTRODUCTION

A. Rationale

The main social objective of the World Health Organization (WHO) and of its Member
states is the attainment by all the peoples of the world by the year 2000 of a level of health that
will permit them to lead a socially and economically productive life. Correspondingly, the
ultimate goal of the Department of Health (DOH) is the attainment of Health for All Filipinos
by 2000. This objective is in line with the present administration's goal of poverty alleviation
and people empowerment since health is regarded as an indispensable concomitant to
socio-economic development.

In realizing the goal, resources should be efficiently mobilized and effectively utilized.
Of all the resources for health, human capital is assuredly the most important and erucial, for on
it depends all forms of health care.

Notwithstanding the great importance attached to health manpower and the recent efforts
of the DOH to address health manpower development with the creation of a health planning
body, little importance has been paid to this sector.

Data on the number of health workers who are working in the Philippines are fragmentary,
although the Professional Regulations Commission (PRC) has a list of ever-registered
professionals. Likewise, there are no reliable data on the number of health workers leaving the
country on a temporary or permanent basis. ' -

Strange but true, the country has produced more than 65,000 doctors during the century,
yet up to now many Filipinos die without ever seeing one. And despite the fact that doctors are
one of the highest income earners among professionals in the country, their exodus continues
unabated. (Sanchez, 1988). : -

! This study was prepared by Ma. Virginita Alerta-Capulong, Angelo C. Bernardo, Anne Rose D. Cabuang,
Eduardo T. Gonzalez, Augusto S. Rodriguez, Rowena N. Termulo, and Jesse M. Tuason.
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In the Philippines where preventable deaths and illnesses can usually be traced to the
absence of a médical worker in the area, health manpower planning is vital not only for the -
efficient utilization of the existing health manpower but also for the training and more equitable
- placement of future manpower resources. Thus, this study will provide basic data and
information on the status of health professionals in the country. These data will serve as inputs
not only for health manpower planning, but more importantly, for the preparation of a rational -
health care financing scheme appropriate for the country,

An inventory of the existing manpower personnel and an analysis of the factors affecting
health manpower supply and demand will aid policy makers in planning and providing market
incentives to correct manpower imbalances and ultimately achieve an efficient health care
financing system.

B. Objectives of the Study

The objectives of the study are:

1. To prepare an inventory and present a profile of physicians, dentists, nurses, midwives,
medical technologists and pharmacists;

2. To determine the respective requirements for these health manpower categories;

3. To come up with their corresponding supply-demand projections and to analyze
supply-demand gap with reference to factors affecting the supply and demand of health
mManpower;

4. To examine the main factors affecting the sﬁpply of and requirements for health
mManpower;

5. To analyze regional manpower imbalances and determine the factors which result in

regional maldistribution;

6. To provide an overview and assessment of the functions of each type of manpower in
each institutional setting (private or public) and analyze the level of skills and training
required and acquired, subject to data availability; and

7. To recommend appropriate policies to correct imbalances, and assess relative efficacies
in solving the imbalances.



C. Review of Related Literature

The World Health Organization (1991) notes two prominent issues in the area of health
human resource. It states that great disparities still exist ‘within countries, especially between
arban and rural areas, and between countries. Some developing countries export a large number
of medical personnel while in other countries unfavorable population:physician ratios persist,
sspecially in rural areas. The other issue is that the training of health personnel, including
medical doctors, is still not sufficiently oriented towards primary health care, and career prospects
and salaries in government service are often not sufficiently attractive to retain staff and to induce
them to work in those areas where they are most needed.

Several foreign studies have investigated various methods of tracking these problems while
local researchers are just about scratching the surface.

Feldstein seeks to explain effective economic demand for manpower. He came up with
an overview of the medical care sector showing the sequence of interplay of three major medical
sare markets: a set of educational markets which determines the demand and supply of health
mnanpower schooling; a set of manpower and factor markets which influence institutional demands
for, and supply of, manpower, capital and other factors; and a set of institutional markets which
jeals with changes in the demand for and supply of institutional settings.

. The performance of each of the separate markets in the medical -care sector influences =

zach of the other markets. On the demand side, initial demands by households (or patients) are
:xpressed by going to a physician. The physician as a decision maker selects one or more of
several settings (hospital, rural health unit, private clinic, home) which is based on the relative
orices of each setting, the relative cost of each to the physician, and the efficacy of each in
reatment. On the other hand, the demand for institutional care is determined by patient demand
factors, physician considerations, the relative price and the quality of care obtained in the
lifferent institutional settings. .

The demand for a particular health manpower category depends upon factors relating to
he patient's demand for the institutional settings in which that manpower group is employed, the
vages of the group, and the relationship of their wages to those of other health workers.
Meanwhile, the demand for a health professional education is determined by the- expected income
ind wages that might be earned and by non-economic motivating factors.

In addition to health or economic demand, Hall (1980) describes three other methods of
sstimating demand for health manpower, namely: health needs, service targets, and manpower
© population ratio. The definitions are shown in the Figure 1.1; comparative advantages can be
ound in Appendix A.

On the supply side, the markets work as follows. The supply of health professional
:ducational institutions and the demands for such education determine the number of graduates
ind the tuition rate to be charged. The continuing flow of health graduates plus the existing



Figure I.1 - Schematic Representation of Four Methods of Estimating Manpower Requirements
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~ stock comprise the supply of health manpower. The supply of each group of manpower,
considered in connection with the demand for such group, configures incomes, wages, and
participation rates. The outcomes of the health manpower markets will affect the supply of
services offered in different institutional settings. Theoretically, the cost of providing care in
given institutional setting will rise as the wages for a given manpower group rise and as more
members of that manpower category are used to provide care. The amount of care provided is
determined by the costs of providing care together with the demands for care in each institutional
setting. This is the outcome of the institutional markets. _ :

Methods for characterizing workforce supply and developing projections are discussed in
Hall (1978). He argues that detailed information obtained from a sample of health professionals
is more helpful than a superficial profile of an entire health manpower category. He considers
estimation of manpower losses over time based on cohorts of graduates the best method, but
suggests an approximation based on other countries' experience if data are lacking. The likely
output of medical and allied health schools, intra- and extra-school attrition and immigration of
foreign health professionals have to be factored in to project increments to stock.

Smith, Reinhardt and Andreano (1979) cautions against too much reliance on exogenously
determined point estimates of health workforce requirements for policy actions. Delegations and
partial substitutions that do occur between health professions make estimates and forecasts of
supply and requirements especially tenuous. A parametric model that can work out forecasts by
simply putting in assumptions, even if arbitrary, about the various parameters involved is
suggested for policy-making. Hall (1978) agrees with this perspective, acknowledging that
predictions are bound to be proved wrong such that the test of a good workforce projection is not
how close it is to reality but whether the actions resulting from the projections are ultimately
beneficial.

The choice of method that would properly apply to the conditions in a particular country
should be determined by the extent of government involvement in health care planning and
delivery, the past experience in health manpower production and utilization, the quality of data
and planning capabilities and the degree to which assessment results will be consonant with the
socio-economic and political realities in a country.- Stevenson (1988), putting it another way,
contends that the usual choice is not which single method to use but what combination of
methods would be appropriate. : ‘

Further on methodology, Chorny (1973) assesses several mathematical models being used
in health manpower planning and how they apply in the Latin American context. The
Feldstein-Kelman Model computes demand based on the production of five services: hospital
days, nursing home days, visits to the doctor's offices, visits to the outpatient clinics, and home
care. Stock is estimated taking into account graduations, migrations and variations in personnel
activity rates. Using Markov chains, the Navarro Model postulates that individuals can be
positioned in a state-of-care continuum and calculate the probability of an individual passing from

. one state to another. Demand is calculated based on the type of services for a particular state of =~

health, the number of persons in this state, and manpower productivity. Despite the logi~ of the
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model, however, the author is not convinced it is practicable in developing countries because of

the high level of research technology required. He prescribas replacing technological
sophistication with "intellectual boldness” in research in this field.

Reyes and Picazo (1990) analyzed secondary data on the stock of and requirements for
physicians, dentists, nurses and midwives in the Philippines. The discussions focus on health
manpower stock as of’ 1987, supply forecast until year 2000, estimates and methodologics for
estimation of needs and demand for health manpower, supply and needs comparison, and
critical issues on health manpower productivity. Reyes and Picazo paint a scenario of acute
maldistribution of health manpower and project a surplus of physicians and a shortage of dentists
by the year 2000.

Prior to this study, Sanchez (1988) came up with a profile of medical schools and an
analysis of the health system as a whole. He stresses the need for national planning for health
manpower development in response to the problems of inefficiency and ineffectiveness in both
medical education and practice, migration to other countries and economic crisis. Due to the

failure to formulate relevant plans and policies on manpower, Sanchez points out, the ultimate

outcome is severe geographic maldistribution. Majority of the Filipino people, especially those
in far-flung areas, remain medically unserved or underserved despite too many medical schools
and medical graduates. This can also be attributed to the wastage of manpower brought about
by over-specialization and overtraining of physicians in health centers for the not-so-complex
tasks required of them. Medical education follows the American trend towards specizlizaticn
- which seems inappropriate to the socio-cultural and economic structure of the Philippines.

D. General Framework of the Study

Of Hall's categorization of health manpower requirement estimation methods, this study
finds the health needs method the most relevant and practicable considering present data
inadequacies. The method is complemented by standard manpower-to-population ratios,

Using the needs method, the study is more concerned with expert opinion on kinds,
amount and quality of services required to maintain a healthy population. In this way, it is not
able to consider what services people can and will pay for, information needed to make
economically realistic projections.

Demand here would be largely represented by need or requirement for health manpower
and supply by stock, as presented in Figure 1.2. ' \

The requirement for health manpower depends largely on the patient's need for treatment
or the morbidity cases. It is also affected by the amount of care that health workers can render,
and the substitutability and complementarity of the services. In both developed and developing

~countries, these last ‘two factors figure prominently in health manpowet planning as they can
account for substantial adjustments in demand, reaching critical levels as they do in certain
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from other countries.
**Unaccounted for are early retirements, and transfers to other jobs in and outside the health sector.
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places. For instance, in rural Philippines, it is the midwife who actually heads rural health units
and makes actual décisions on deliveries. In physician-scarce areas such as Bicol, midwives and
“)ctors have been found to be medical substitutes (Gonzalez, 1990). :

The institutional setting (hospital, rural health unit, private clinic, puericulture center,
home) is assumed to depend on the locational choice of the health workers. The locational
decision of health practitioners is affected by socio-economic factors such as income, presence
of hospitals, GDP level of the area, among others.

On the supply side, the stock of health manpower is determined by the continuing flow
of medical/health graduates. The outflow from the stock is determined by the natural attrition
of death and retirement, transferees to the other professions, international migration, among
others.

Health manpower balance refers to the equilibrium point where the requirement for health
manpower matches the stock. Any exogenous changes in the factors which determine both
requirement and stock will consequently affect the health manpower demand-supply and result
in either shortage or surplus. '

Among the major issues which affect the health manpower demand-supply are the changes
in health financing schemes, such as expansion of Medicare coverage to include outpatient and
obstetrical care, pooling of community-based funds, and wider population coverage by healih
maintenance organizations. All will have ripple effects on the demand side or supply side of the
health labor market. For that matter, government interventions that give rise to demands for
consumer protection and reduction of substantial information asymmetries (Weisbrod, 1991) will
influence the way the medical care markets work. They will affect public investment decisions

_on the construction of community hospitals, likely increase the demand for both major and
auxiliary manpower categories and subsequently raise both the wages and number of health
professionals, and influence the final price and quantity of medical care,

Other issues include the heavy international outflows of medical workers in search of
greener pastures, if not for professional advancement, and the barriers to entry which limit the
increment to the total stock of health manpower, :

E. Accounting Framework of the Stock and Flow of Health Manpower

The total stock at time t, TS,, of health manpower refers to the cumulative ever-registrants
or the cumulative number of new licensees registered with the Philippine Regulation Commission
(PRC). Thus, TS, is determined by adding the number of new licensees at time t, NL, to the total

stock at time t-1, TS,,:

IS = TS, ,+NL, | 1
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The main source of new licensees at time t is the output of graduates at time t-m, where
* m stands for the number of years from the time of graduatinn until the time a licenise is obtained.
For the dentists, nurses, medical technologists and pharmacists, it is assumed that they obtain a
_ Jicense a year after their graduation. In the case of doctors, it is assumed that they obtain a
license two years after their graduation, factoring in the one-year internship requirement. The
midwives' case is quite different: since licensure requires a legal age of 21 years, midwives who
are assumed to have graduated at the age 18 wait out about three years before taking the licensure
examination ? :

Let L, be defined as the licensing rate at time t which is the ratio of the number of new
licensees at time t, NL,, to the number of graduates at time t-m, G,:

L = NL / G,_, S V)

However, this rate may not reflect the exact percentage of "fresh” graduates who pass the
licensure examination since not all of the graduates at time t will take the examination after m
years. Moreover, there are other sources of new licensees such as the retakers and those who take
the board examination more than m years after their graduation.

Meanwhile, the number of graduates at t-m is determined mainly by the number of
freshmen enrollees at t-m-n, F ., where n stands for the number of years per course. The
four-year courses include Medicine Proper, Dentistry Proper, Nursing, Medica! Technology and
Pharmacy. Midwifery takes 2 years. ' :

The survival rate at time t-m, S,,, is defined as the ratio of the number of graduates at
time t-m to the number of first year enrollees at time t-m-n:
Sf-m = Gl-m / Fl-m-n (3)
This attrition rate, which aims to convert student entrants into graduates, may not
accurately - indicate the survival rate in its true sense, since there are transferees from other

courses and delayed graduation owing to leave of absence, repetition of courses a required thesis.
These probably offset the number of dropouts or transferees to other courses.

From Eqs. 2 and 3, the number of new licensees can be expressed as follows:

NLr = {‘r St-m tmen ] (4)

Losses. from the total stock can be attributed to natural attrition, e.g. deaths (D) and
retirement (R), and to international outflows in terms of permanent emigration (PE) and
temporary emigration (i.e., OCWs).

2 However, this prerequisite was relaxed starting 1992.
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" The net increment, NI, can be defined as the sum of the number of new licensees and the
attrition from the total stock at the current year.

NI, = NL, - (D, +R +OCW, +PE) )

Given the previous-year net stock, NS, , the net increment, NJ, is added to it to obtain the
net stock at the current year, NS

NS, = NS,., + NI, (6)
or, in summary,

NS, = NS, .+ (LS aFima) -
(D, + R, + OCW,+ PE,) (D

After taking into account the increment to and decrement from the total stock, the net
stock represents the professionally active force in a particular health manpower category whlch
serves the domestic need for health providers at a current year,

This workforce flow of health manpower abstracts from other sources of increment (such
as transferees from jobs elsewhere in the health sector and from other occupations, people
returning to the workforce and immigrants) and other sources of losses (such as transferees to
‘other jobs within the health sector and to other occupations, temporary losses occasioned by
extended vacation and early retirement or withdrawals). This is made necessary by difficulties
in estimation. Data are fragmentary and informed guesses are unavailable.

From Eq. 7, it can be deduced that changes in the trend of enrollees, graduates, new
licensees, and international outflows would eventually affect the level of net stock.

The sources of data, estimation of stock and rcqmrement, methodology in prOJectmg the
stock for year 2000 and sensitivity analysis are presented in Appendix B.

F. Accounting Framework for Health Manpower Requirements

This study adopted a model formulated by the Graduate Medical Education National -
Advisory Committee (GMENAC) in determining the health manpower requirements of US-based
physicians. The adopted model will henceforth be called the modified GMENAC model. The
basic steps in the operation of this model include (a) the development of assumptions, and (b)
the convening of a modified Delphi panel to review the data and make necessary adjustments in
the manpower estimates or to synthesize new "data outputs” for use in the model. The modified
Dclphl technique of utilizing expert opinion is an integral part of thc rnodel and is qmte useful
in settings where "hard data" are unavailable.
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The modified GMENAC model is a needs based model or an epidemiology based model,
which means that the manpower requirements are related to the epidemiology of disease - the
incidence, distribution, and control of disease in a population.

The model begins with empirical data on morbidity cases, M which represent the "true
need" of the population for health services. This "need" is adjusted by multiplying the percentage
requiring care, RC which is affected by changes in technology, treatment modalities, patient
preferences, and other factors that affect the epidemiology of disease. The product of the total
adjusted needs and the norms of care, NC (e.g,, annual visits for each condition) shows the total
service requirement, TSR, for all diseases, conditions and well-care by the target population.

TSR, = ( M,RC,NC, ) (8)
where t = year

The next step is to subtract from the TSR those services, DS, that should be delegated to
various categories of health workers who complement the work of the health manpower category
under study. The difference is the total service requirement net of delegation/substitution, TSR®,
or the total units of care that require specific services by said health provider.

TSR* = TSR, - DS, | ©)

To nbtain the total number of full-time equivalent (FTE) health personnel for natizcnt care,
' the total service requirement net of delegation/substitution is divided by the average productivity,
AP (e.g., office visits per year).

FTE, = TSR*, / AP, (10)

The final step is to add the percentage of health providers for nonpatient care activities
or NPC which usually includes research, teaching and administration to the FTE. The sum is the
actual number of health manpower ("head counts") or MR required to provide all the services
needed by the population and the health system in a certain period t.

MR, = FTE, + NPC, | Can

In summary,

( M,RC,NC, ) - DS,
MR, = ( ) + NPC, (12)
: AP,

_ From Eq. 12, forecast requirements for the year 2000 can be determined by the projections
in the values of the variables in the model.

This framework is further elucidated in Chapter 3.
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The health manpower balance is achieved When the net stock of health workers matches

. the requirements for health workers. That is,
- - —NS, = MR, (13)

Imbalance exists when there are mismatches. Distortions in the health manpower balance
occur when there are exogenous changes in the determinants of the net stock and the manpower
requirement.

G. Organization of the Study

The study is divided into four main chapters: (1) the supply side which is the profile,
stock and flow of health manpower; (2) the demand side which is the current and projected
requirements for health manpower; (3) the analyses of health manpower imbalance; and (4) other
major issues. . :

The Chapter II presents the profile of health manpower, the framework and the
assumptions used in determining the current and future stock estimates and the workforce flow
per category taking into account education, licensure, migration, shifts to other professions and
deaths which result in increments/decrements in stock.

The Chapter III discusses the demand for health manpower as need or i'equircment and
explains the methodologies adopted in computing the requirements for the five types of health
manpower. It also shows current and future requirements using such methodologies.

The Chapter IV analyzes health manpower imbalance by comparing stock with
requirements and tackles imbalance in terms of number, type, function, and distribution. The
comparison with Asian countries is also presented,

Chapter V further elaborates on other major issues- affecting the supply of health-
manpower in the country. These are the impact of a major health financing scheme on the supply
of medical worker, barriers to entry, and the extent and determinants of international migration.

Chapter VI presents the summary of findings and conclusions, while Chapter VII dicusses
the policy recommendations.

IL. PROFILE, STOCK AND FLOW OF HEALTH MANPOWER

This chapter presents the profile, stock and flow of six health manpower categories -
physicians, dentists, nurses, midwives, medical technologists and pharmacists.

The profile elements are age, sex, marital status, employment status, nationality, work
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. setting (€.g-, hospital, school or industrial sector inc.:_luding primary, secondary and tertiary sector),
jocation of work (whether in urban or rural area), income and regional distribution. The data for.
this section were taken from the subsample for health professionals from the 1990 Census of

population and-Housing (CPH) of the National Statistics Office (NS0). '

The derivation of the estimates for the stock and flow of health manpower is discussed
in Chapter 1 and in Appendix B. The limitations of the estimates can be attributed to the
methodologies used and insufficient data.

A. Selected Health Manpower Categories
A.l. Pﬁysicians
A.1.1. Introduction

Education, The degree of Doctor of Medicine is earned after four years of intensive
training in a medical school. A bachelor's degree is an entry requirement. After graduation,
another year of training as an intern in an approved hospital is required before the doctor is
allowed to take the licensing examination for medical practice. The young physician may decide
to practice right after licensure which is at least nine years after high school or to become a
specialist, the training of which takes another three to five years depending on the specialty
(Sanchez, 1988). ' '

Functions. A physician physically examines any person, and diagnoses, treats, operates
or prescribes medication for human disease, injury, deformity, physical, mental, psychical ailment
(real or imaginary) regardless of the nature of the remedy or the treatment administered,
prescribed or recommended (Section 10 of RA 2382 as amended by RA 4224, June 20, 1959).

A.1.2. Profile of Physicians

- Table II.1, based on census data, shows the profile of the current stock of physicians. The
majority of physicians (59.3 percent) are relatively young with ages less than 40 years. This
implies that most of the physicians have had little experience gained through years of practice.
- About 30 percent are single while 67 percent are married.

Female physicians comprise about 48.8 percent of the population of physicians.”
According to Sanchez (1985), the proportion of women doctors rose from 2.5 percent before 1930
to 18 percent in 1950, to 30 percent in 1970 and to 40 percent in 1980. This trend suggests that
women are becoming increasingly interested in this profession which was previously the domain

> The 1990 CPH had the following sample sizes of health manpower: Doctors (3,182); Dentists (1,735);
Nurses (6,240); Midwives (3,323); Medical Technologists (1,086); and Pharmacists (978).
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Table II.1. Profile of Physicians, 1990

e T Y Y T T I T Y P T T o L T
EEECECSCS RSN o S R R R R E SRS R S T e R S S R S S S S R R R S R RS SRR E SRS ERE g

Number % Number %
_______________ | emm——— m————
< 25 83 2.6 | . sSingle 954 30.0
25 - 29 659 20.7 | Married 2,143 67.3
30 - 34 708 22.3 | Widowed 62 1.9
35 - 39 435 13.7 | Separated 22 0.7
40 - 49 557 17.5 | Others 1 0.0
50 - 59 433 13.6 |  Unknown 0 0.0
60 and up 307 9.6 |
|
Total 3,182 100.0 | Total 3,182 100.0
GENDER | NATIONALITY
.................................. e
Number % | Number $
Male 1,629 51.2 Filipino 3,150 99.0
Female 1,853 48.8 Non-Filipino 32 1.0
Total 3,182 100.0 Total 3,182 100.0
EMPLOYMENT STATUR LOCATION OF WORK
. .._..,_..._..-_-..___.,.._-».---...—_-..l_.---_..__._____-...___.___.......-..--..__
Number % Numbex %
Employed 3,074 96.6 Urban 2,943 92.5
Unemployed 108 3.4 Rural 239 7.5
Total T 3,182 100.0 Total 3,182 100.0
WORK SETTING
Number % Number %
Hospitals’ Industries
. Private 2,064 64.9 Primary 1 0.0
Public 705 22.2 Secondary 23 0.7
Schools ~ Tertiary 36 1.1
Private 13 0.4 Public Admin 159 5.0
Public 17 0.5 Others 164 5.2
Total 3,182 100.0

. . n A . S e AR N EE T W W= AR R W WY WY TR EE A ek e = T T R A e e Al e e Ak e e v -

Source of bhasic data: 1990 CPH, NSO
‘Tncludes clinics and laboratories

of men.

~ The employment rate is 96.6 percent. This means that only about 1,094 are seeking
employment.  Ninety-nine percent of the physicians are Filipinos (the Census includes
non-Filipino nationals).
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In terms of work setting, an estimated 64.84 percent and 22.15 percent of the active
supply of physicians are located in private and public hospitals, clinfes and laboratories,
respectively. About 5 percent are connected with public administration and less than 1 percent
are in each of the other work settings. An estimated 92.5 percent are situated in urban areas,

Table I1.2 reveals that the regional distribution of the total supﬁly of active physicians is
Table II.2. Regional Distribution of Physicians

(Sample Data) | DOH Personnel (Actual Data)
Total Physiclans |-w-ceem oo e
Region Number % | Hospital Field Serv Total
_________________________ | mmmtt e e m——— . —————
NCR 1,354 42.55 | 601 67 668
CAR 66 2.07 | 255 76 331
1 117 3.68 | 412 150 562
2 56 1.76 | 278 110 388
3 304 9.55 | 558 252 810
4 336 10.56 | 659 343 1,002
s 106 3.33 | 3s2 220 572
6 177 5.56 | 477 163 640
7 220 6.91 | 187 155 342
8 77 2.42 | 345 125 470
9 61 1.92 | 257 80 337
10 110 3.46 | 341 139 480
11 131 4.12 | 343 101 444
12 67 2.11 | 182 100 282
Total 3,182 100.0 | 5,247 2,081 7,328

e e e e e e e A e e e e v e T L A e e e it v -

Sources of basic data: 1990 CPH, NSO and MAS-DOH

skewed towards the National Capital Region. Nearly half of the physicians, i.e., 42.55 percent
are located in the NCR. Higher percentages are noticeable in Regions 5§ and 6 while other
regions' percentages of physicians range from 2 percent to 6 percent.

Looking at the DOH personnel, the hospital-based physicians number 5,247 which
accounts for 72 percent of all DOH physicians, Field service doctors, such as those detailed in
rural health units (RHUSs) comprise a low percentage of 28 percent. This trend is visible across
the regions but more pronounced in Metro Manila.

A.1.3. Stock and Workforce Flow of Physicians
A.1.3.1. Production of Physicians

Student Admissions. Inputs to the production of medical professionals are determined by
the number of student admissions or of freshmen enrollment. The latter is mainly affected by
the quota of enrollment imposed by the Association of Philippine Medical Colleges for each
school and the National Medical Admissions Test (NMAT) administered by the Board of Medical
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Education®. Passing the NMAT is a requircment for admission to medical school which aims to-
ensure that only those who aze qualified are accepted for medical studies. Although there are 26
medical schools in the country, admission gets competitive with the heavy turnout of freshmen
applicants. Table 1.3 shows the quota per school imposed by the APMC which total to a ceiling

Table II.3. APMC Quota Imposed on the Freshmen Enrollment

Schools Quota Schools Quota
Lyceum Northwestern FOD Med ...... 160 Remedios T. Romualdez Med'l Foundn ... 100
virgen Milagrosa Educ’l Inst ..... 160 U.P. Leyte (Inst of Health Science) ... NA
Angeles University Foundatlon .... 150 Xavier Unlversity .......vvuvnvsenrras 100
DLSU-Emilie Aguinaldo Col of Med.. 200 Davao Medical School Foundation «,..... 160
Porp') Help College of Med ....... 176 Mindanao State University .......v.e.. 100
AGO Medical and Educ‘'l Center .... 160 Fatima Med Science Pound ......i.avees 3176
Tlollo Doctor's Coll of Med ,..... 169 Far Eastern University ....voveeveeas, 160
West Vieayas State Unlversity .... 160 Manila Central University ............ 210
Cebu Doctors College of Med '...... 150 Papantasan ng Lungsod ng Mla .....,.... 110
Cebu Institute of Medicine ....... 260 UE Remon Magsaysay Mem Med ........... 360
Southwestern Univeraity ......... 210 Unlversity of the Phil - Mla ......... NA
University of Vieayas ...... veses 160 Univaraity of Santo TOMAS ....ccvsves. 420
Divine Word Univ. of Tacloban .... 60 St, Louis University ................. 160

Total .......0 4,432

Source: DECS

of 4,432 first year students per year. The quota has been imposed mainly to control the number
of students who are accommodated on the basis of the existing facilities and faculty of the

" schools.

Table 11.4, on the other hand, shows the percentage of NMAT passers as against the
Table II.4. NMAT Examineen, SY 1986-87 to SY 1990-1951

S ENRAR R ICO MR RN A A N AN A NN R T T I S AN D A NN O N S RN T S D M T o 0 TR T 20 R e

School First time 1 Second time ] Third tine | Total Examineee
Year Passed Failed Total |Possed Falled Total |Pasged Falled Total |Paseed Palled Total
----------------------------- R e B B
1986-87 3,256 2,305 5,561 | 388 531 919 1 ) 3644 28)6 6,400
58.6% 41,48 | 42.2% 57.8% | I 56.2¢ 431.8%
1987-88 2,534 1,205 5,739 ) 61) 952 1,585 | 81 262 343§ 3248 4429 7,667
44.2%  55.8% I 39.9% 60.1% | 23.6% 76.4% I 42.4% 87,6%
1988-89 2,897 2,722 5,619 | 622 7% 1,412 | 11 34 745 | 3830 3546 7,776
. 51.6% 48.4% | 44.1%  55.9% 1 41.7% 58.3% ] 49.3% 50.7%
1989-90 2,509 2,171 4,680 ) 324 726 1,050 | 82 k¥F] 404 | 2915 3219 6,134
53.6% 46.4% | 30.9% 69,1t 1 20.3% 79.7% I 47.5t S52.5%
1990-91 2,821 2,568 5,389 | 431 767 1,198 | 128 256 304 ) 3380 - 1591 6,97
$2.3%¢ d7.71y | 36.0% 64,0 I 33,38 66.7% )} 48.5% 51.5%

--------------------------------------------------------

Total ¢ 14,017 12,971 26,988 | 2,398 13,766 6,164 | 602 1,274 1,876 |17,017 18,011 35,020
Average: 51.9¢ 48.1% | 38.9% 61.1% 1 32.1%  67.9% | 48.6% 51,40

Source: Center for Educational Measurement

total examinees. On the average, NMAT passers corprised 48.6 percent of the total examinees
per school year. As can be observed from the table, majority of the first time examinees (51.9
percent) passed the examination. The exam passers who took the examination for the second
time and third time registered a passing rate of only 38.9 percent and 32.1 percent, respectively.
This dwindling rate of passers indicates, in one respect, that NMAT is an effective screening

* Other major factor affecting the number of enrollees is the high cost of medical education wherein only
those with relatively higher income levels could afford.
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devicé in medical school. .

. \
; In both cases, the school quota and the NMAT aim to ensure the production of good '

quallt}’ medlcal professionals. * — o

. Student Attrition. Table I1.5 shows the trends of medical enrollees, graduates and new
hccnsecs Student attrition by year level is also presented.

Tabla II.S. Phyalcians: Trends for Enrollees, Graduates and New Licensees
--:----I-lil-I!I'-IIlI'llIlll"-ll----IIlllll---lll-:l-n--.-a----a----------u-----u----n-----------n
] | [} 1" Yearly Enrollmant 18urv*i}iLicen
school | Enrolless | Graduates | New Attritionsaddition | Rate |jeing
Year | 1 2 3 4 |28em ‘Total | Liec. 1-2 2-1 3-4 4-1sG | 1-7G )IRate

i
| [

i | I I 1
1982-83 12,878 1 | 1
1983-84 13,071 2,829 : :: 98,3 : v
]

1 1] 124.4 129.8 108,2 74.1 | 80.7 ||
| 1 I i
1 ! 1
1 | 1
it I I
1 I i

|
|
1984-85 13,228 3,080 2,725 i 100.3 96.3
1985-86 14,197 4,015 3,998 2,%48 12,185 2,322
1986-87 12,043 2,344 2,393 1,939 12,166 2,351 55.8 59,6 48.5 111.7 | 76.6
1587-88 | 2,451 2,056 11,817 2,026 |2,55) 104.6 85.9 88.4 | 62.8 1[109.9
1988-89 | 1,279 11,621 1,894 12,789 52.2 126.7 )} 45.1 11118.6
1989-90 | 1 13,911 193.0
1991 | ! 11,415 74.7

__________________________________________________________________________________________________

Sourcas of data: MIS of DECS Bureau of Higher Education and PRC

As mentioned earlier, the NMAT and freshmen enrollment quota affect the enrollment
level. Comparing the quota with the enrollment shown in Table IL.5, it can be deduced that the
enrollment quota had been observed. However, the number of students who passed the NMAT
is not consistent with the number of enrollees in the same school year, likely because a number
of previously admitted registrants put off matriculation for sometime.

In Table I1.5, freshmen enrollment shows a declining trend, starting from its peak in SY
1985-86.

The yearly attrition shows an erratic pattern. An attrition per year of less than 100 percent
implies that losses from the production of medical graduates can be attributed to the number of
dropouts, failures or transferees to other courses. An attrition of more than 100 percent indicates
additional students who are transferees from other related courses or those who are able to make
up for their failures.

The enrollment level, as pointed out in studies dealing with health manpower production,
is largely determined by various economic forces. One is'the effective demand in the local
market especially in the urban areas and second is the heavy influence of the foreign labor market
on our system as many enter medical education in the hope of migrating to developed countries.

As observed from Table I1.5, the number of graduates in the second semester differs from
the total number of graduates in the same school year. This dlﬁ'ercncc is due to the graduation
of irregular students.



o The average survival rate is 66.3 percent. However, this may not reflect the number of
first year students who have actually graduated on schedyle since there may be a considerable
pnumber of delayed graduates.

Percentage of New Licensees to Total Graduates. The licensing examination ensures that
only those who are competent are allowed to practice the profession. The licensing rate’
averaged 124,15 percent which is too high; but again, this may be due to a number of retakers
and other examinees who took the tests a few years after their internship. The growth of new
licensees is significantly affected by the rate of the yearly student attrition. The trend in the
number of licensees from 1988 to 1990 "follows" the trend in the number of enrollees from SY
1982-1983 to SY 1984-1985. Note, however, that the licensing rate in 1991 dropped drastically
to 74.7 percent from 3,911 in 1990 to 1,415 in 1989-1990, representing a 64 percent reduction.
This decrease in the number of new licensees can be traced back to the sharp drop in the number
of first year enrollees from 4,197 in SY 1985-86 to only 2,843 in SY 1986-87 (a 32 percent
reduction), clearly showing the sensitivity of the number of new licensees to student attrition.

Aside from the APMC quota, the NMAT, and the licensure examination, the next hurdle
. a medical professional will squarely face is the competitive environment for job application in
hospitals (particularly tertiary hospitals). As opposed to other work settings for doctors, hospitals
pay better and offer good training ground owing to their advanced facilities and technologies.

A.1.3.2. International Outflows

The licensing rate .determine the annual increment to the total stock of medical
professionals. However, there are leakages from the stock. Crucial leakages are not due to
natural attrition caused by deaths and retirement, but to international outflows associated with
permanent and temporary emigration as in the case of overseas contract workers (OCWs).

Permanent Emigration. In the 1980's, the number of permanent emigrants reached 32,000
(UNESCO, 1987) primarily as a result of the mass outflow in the 1960s and 1970 Many left .
for medical training’, largely in the United States and Canada, and eventually decided to stay and
practice their profession there. The outflow was a function mainly of the differential between

5 Licensing rate = ratio of the number of new licensees to the number of graduates (refer to Accounting
Framework of the stock and flow of health manpower in Chapter I),

§ Sanchez (1988) estimated about 2,000 permanent emigrants, Abella (1980) estimated 28,06 percent of the
total stock or about 16,000 physicians who emigrated.

7 The US Exchange Visitors Program in medicine was established to help foreign countries in training their
doctors to become qualified scientists. The initial result showed that many Filipino specialists in various medical
disciplines returned home. The retumnees strengthened the faculty of the existing medical schools and of newly

- established schools in the-1990s:- They also-organized-the professioral societies for the different specialties and
the corresponding specialty boards. However, the program gradually became the precursor of the phenomenon
of "brain drain" (Sanchez, 1988).
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" home wages and wages in the.country of destination. The US Immigration Act of 1965, which
relaxed restrictions on rage and country of origin'and placed greater emphasis on skill, also
greatly facilitated the outflow of medical workers. In recent years, however, immigration to the
United States and Canada has been severely curtailed because of new restrictions in these
countries. A few manage to leave through "unofficial" channels (UNESCO, 1987). There are
reports told of doctors taking up nursing in response to the big market for nurses in the USA.
The annual outflow of permanent emigrants for the period 1988-1991 is shown in Table IL.6
where USA is the major recipient of migrants followed by Australia and Canada. The number
of emigrants to other countries is relatively small. Between 1988 and 1991, permanent emigrants
ranged from 269 to 350.

Overseas Contract Workers (OCWs). Economic development in the oil-exporting Middle
East countries created a large gap between the rapid rate of growth and the growth of labor to
sustain and fuel expansion. The shortage of labor demand for labor included medical workers.

The opening of a large labor market in the Gulf region has changed international outflow
trends. When the USA closed its door to physicians from foreign countries, Filipino doctors
began to seek employment as OCWs and/or training in countries in the Middle East.

Abella (1980) estimated that 3.38 percent of the total stock of physicians sought temporary
employment abroad as OCWs in the late 70s. Using the total stock in 1990, the number of -
OCWs was estimated at 2,000.

Table I1.6 provides the annual data on "contract" migration for the pcribd 1988-1992. The
table shows that there are more new hires for the kingdom of Saudi Arabia compared to other
countries. In 1992, there were 63 physicians on contract work. However, the actual number may

Table II.6. Physicians: International Outflow
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Permanent Emigrants

1988 244 12 38 6 300
1989 219 24 20 6 269
1990 245 46 . 45 1 3317
1991 277 39 30 4 350
Overseas Contract Workers (OCWs)
1988 27 14 41
1989 1 23 16 40
1990 1 35 14 50
1992 53 10 63
Note : - Data on OCWs are only new hirees which are

approximately half of the total number of
processed contract workers (See Appendix B)
- 1991 data on OCWs are not available
Sources: Permanent Emigrants - Commission on
‘ : - Fitipinos-Overseas
OCWs ~ Philippine Overseas Employment Administration
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be more than double this number.
A.1.4 Projections
A.14.1 Increment to the Total Stock

Based on the historical trend, the number of freshmen enrollees will reach 3,688 by SY
1998-1995 from 2,878 in 8Y 1982-1983 (see Table I1.7). Given this enrollment trend and

Table 1I.7, Increment to the Total Stock of Physicians

Previous- Current-

|
| Year Year
School Freshmen l ‘ New Total Total
Year Enrollment | Year Licensees Stock Stock
(A) { (B) (c) - (B+C)
------------------------ = e e e e e
1982 - 83 2,878 | 1988 2,553 55,217 57,770
1983 - 84 3,071 | 1989 2,789 57,770 60,559
1984 85 3,228 | 1990 3,911 60,559 64,470
1985 -~ 86 4,197 | 1991 1,415 64,470 65,885
1986 - 87 2,843 | 1992 2,305 65,885 68,190
1987 - 88 2,949 | 1993 2,391 68,190 70,581
1988 - 89 3,054 | 1994 2,476 70,581 73,057
1989 - 90 3,160 | 1995 2,562 73,057 75.619
t9%0 - - 91 - 3,265 | 1996 2,648 75,619 78,266
1991 - 92 3,371 | 1997 2,733 78,266 81,000
1992 93 3,477 | 1998 2,819 81,000 . 83,818
1993 - 94 . 3,582 | 1999 2,904 83,818 86,723
1994 95 3,688 | 2000 2,990 86,723 89,713
Sources of Data: .
Enrollment: _ 1982~1990 - DECS
1991-1995 - projected values using
) historical trend
New Licensees: 1988-1991. - PRC
1992-2000 - projected values using the

enrollment data, the average
survival rate (8) and the
average rate of new licensees
(L): (B = A*S*L)

Total Stock: 1987 - PRC

assuming fixed survival rate of 66 percent and a 124 percent, the number of new licensees will
register 2,990 in the year 2000. Note that different survival rates of new licensees will definitely
alter this projected number of new licensees.

As an observation, any change in the student attrition will have an impact of less than 6
years on the level of new licensees. Improvements in the curriculum or increases in enrollment
--may improve the rate of new licensees. However, it will take a [onger fime for it o cause an’
lmpact on the number of new licensees.
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_ In 1987, there were 55,217 physicians registered with the PRC. Counting the number of
new licensees as the annual increment to the previous-year total stock, the total stock in the year
2000 will reach 89,713 physicians.

A.1.4.2 Decrement from the Tot_al Stock

_ The estimated initial net stock for physicians in 1987 ranges from 7,486 to 31,219 with
19,352 as the median value (see Table I1.8 and Appendix B). The stock was estimated using low,

Table II.8. Estimated Stock of Physicians, 1987

s Low Medium High

Assumptions Assumptions Assumptions

Total Stock (1986) 53,497 53,497 53,497

Add: New Licensees (1987) 1,720 1,720 1,720
Total Stock (1987) 55,217 55,217 55,217
Less:Retirees 5,623 5,623 5,623
Dead 6,509 6,509 6,509

OCWs 5,599 3,733 1,866
Permanent Emigrants 30,000 20,000 10,000

Net Stock (1987) 7,486 19,357 31,219

ey o m h h k A A A8 R N AR TR BN e e e T NN AR A N AR ik e e e ey T R R AR S AP ek = vy

Source: See Appendix B

medium, and high assuroptions.
The assumptions used are as follows:

(a) The total stock of physicians in 1986 was 53,497, according to the PRC data. Adding
the number of new licensees in 1987 of 1,720, the total stock in 1987 was 55,217 under the
medium assumption, ‘

(b) The number of retirees was a straightforward calculation while the number of deaths

was computed using unabridged life tables for the Philippines based on the 1980 and 1990
Censuses. '

(¢) Using the estimate of Sanchez (1988), the number of permanent emigrants registered
20,000 under the medium assumption. The value under the low assumption is 30,000 which is
close to the estimate made by UNESCO (1987). -

(d) OCWs make up 3.38 percent of the total stock according to Abella (1980). Assuming
that the percentage has doubled in the late 80s, the number of OCWs is estimated at 3,733 in

1987 under the medium assumption. The estimate made by Abella falls under the high
assumption. ' ‘

The pfojected supbly for physic{ans is shown in Table 11.9.



Table 1.9. PROJECTED SUPPLY OF PHYSICIANS: 1988-2000

~
o
1988 1589 1990 1991 1992 1993 1954 1995 1896 1997 1998 1969 2000
a low Assumption ’
Previous-Year Net Slock 7408 §.D12 10,635 13,378 13,344 13458 14,204 15,153 15,124 17.085 17,891 18,539 19,339
Add:, New Licensoss 2,553 2,709 391 1415 2,305 239 2476 2,562 2,648 2733 2919 2,904 2,990
Less: Rotlress 119 260 131 425 586 983 1,040 1,081 1,140 1,106 1229 612 742
Dead 345 368 393 408 420 423 426 430 433 438 445 458 485
OCWs 450 404 508 525 1,023 191 29 65 a1 324 425 809 999
Pearmanent Emigrants 119 131 138 92 162 48 33 15 33 59 72 138 53
Current-Ysar Net Slock 8,012 10,635 13,378 13,344 13,456 14,204 15,153 16,124 17,085 17,881 18,539 19,339 19870
Medium Assumplion
Previous-Year Nel Stock 19,352 21,068 22,859 25,027 25,998 26,507 2733 28,302 29,300 30,299 31,232 32,046 33,191
Add:  New Lkcensees 2,553 2,789 3,911 1415 2,305 23N 2478 2,562 2,648 2,733 2019 2,904 2,990
Less: Rolress 113 206 131 425 586 983 1,040 1,081 1,140 1,108 1229 812 742
Dead 45 368 e 2 <] 408 420 423 428 430 433 439 445 458 485
OCWs 300 269 337 350 682 127 19 43 54 218 283 599 686
Permanent Emigrants 79 87 - 92 81 108 R 2 10 2 39 48 22 102
Cumant-Year Net Stock 21,068 22,069 25827 25,998 268,507 27333 28,302 29,200 30,209 31.232 32,048 33,191 34,200
High Assumption
Previous-Year Net Stock 31,219 33,124 35,108 30,276 38,652 39,556 40.462 41,451 42478 43,513 44573 45,553 47,043
Add: New Lkcensees 2,553 2,789 3,914 1415 2,905 2,39 2476 2,562 2,848 273 2819 2,504 2,920
Less: Retiroas 113 268 131 425 588 983 1,040 1,081 1,140 1,108 1,229 , 812 742
Dead 345 368 393 408 420 423 428 430 433 439 45 458 485
OCWs 150 135 159 175 341 84 10 22 27 108 142 3co 333
Pearmanent Emigrants 40 44 48 a 54 16 1 5 11 20 24 , .8 51
r -
Cuirent-Year Net Stock 3,124 35,103 | 38,276 38,652 39,558 40,462 41451 - 42478 43,512 4.573 45553 47,043 48,442
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The sensitivity analysis results show that the net stock is sensitive to the fluctuations in
the international outflows (see Appendix B). This implies that controlling the international
outflows will eventually increase the number of physicians serving the population in the domestic

setting.

A.1.5. Specialization

After a one-year internship, graduates of medical science can take the licensing
examination and upon passing the examination, can do general practice or opt to take a graduate
medical education or residency which leads to a clinical specialization. The objective of this
phase of their education is to equip them with the basic competencies in their respective fields.
Residency is a responsibility of the hospital or a department of the hospital. ~ Accreditation of
training programs and certification of the specialist are done by the appropriate specialty society
and its accrediting board.

Residency training ranges from two to five years. Non-surgical residencies are usually
shorter than surgical disciplines. Post-residency fellowships leading to subspecialty certification
usually last one to two years. Some residency programs are multitrack and lead to subspecialties
like neurosurgery and urology (Sanchez, 1988).

Some of the existing residency programs and their duration are shown in Table I1.10.

Table IL.11 presents the head counts of specialists by region which were obtained from
several sources such as the Philippine Medical Care Commission (PMCC), Philippine Society of -
Pathologists, Philippine Seciety of Ophthalmologists, Philippine Urological Association,
Philippine Society of Nephrology, Philippine College of Radiology, Philippine College of Chest
Physicians, Philippine Heart Association and Philippine Pediatric Society.

However, these figures seem smaller than the total number of specialists since about 50-70
percent are neither members of any medical associations nor PMCC-accredited medical
professionals. On the other hand, these figures are useful in indicating the regional distribution
of specialists and the distribution of physicians among specialties,

Across the regions, the data confirm what has been known all along: that the higher the
urbanization level of an area, the greater the tendency of manpower to converge to this area. An
extreme concentration of health specialists is observed in the National Capital Region compared
to other regions. As regards areas of specialization, there are more physicians who specialize in
obstetrics-gynecology, internal medicine, surgery and pediatrics than in other fields.
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Table 11.10. Resxdency Trammg in Ycars v

~ Graduate Medical Edgcatlon:;Years '
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INTERNAL MEDICINE
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olo
Rhegumatx%g:
PEDIATRICS
RADIOLOGY
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Orthopedic
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Thoracic

Urologic
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ANESTHESI
OBSTETRICS
OPHTHALMOLOGY
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fable §I.11. Physicians, By Specialty and By Region (actual distritution of specialiats).

Lt LT PR LS L LY L L LA L »

Sourcas: BKC and ot.hcr »edical oochuu 1991-1992

- NCR QAR 1 2 L 4 1 13 7 ] 9 10 n 12 TomL
TAL 6,189 443 590 357 1.244 1.469 567 914 1,128 42% _ 150 131 957 412 15.682
L PRACTICE 1,925 307 410 297 939 982 432 608 €20 358 292 583 592 45 8,59
gm:mxu 4,264 1)6 180 60 409 487 135 )06 508 £7 St 154 268 [} 'I,DBg
OB-gYN - 709 17 0 7 L1 ] (13 20 46 90 11 9 2% 54 13 1,195
INTERNAL MED s8¢ 19 22 & a 9 16 a1 7 14 s 23 a2 ¢ 93
CARDIOLOGY m (] 11 b} 21 27 20 20 26 3 4 ] k] 1 495
NEPHR )5 15 0 ] 1 1 9 4 ? 1 [] 1 k) [} (1]
PULMCNARY MED 361 7 6 5 1 20 « 1 12 1 2 n 1 2 s
ONCOLOGT ‘ 0 o o 0 I T 10 o 0 0 0 s
HEMATOLOGY 1 [ 0 0 [} 1 [} 0 0 [ [} 0 0 L] 2
NUCLEAR (] 1] o (] ] 1 [} ] ] 0 [] [} ] [} 1
GAGTROENTEROLOGY 5 0 o 0 0 1 .9 I 1 9 8 6 0 o 7
PEDIATRICS 644 1] 27 9 87 86 19 39 92 10 |} 22 12 9 1,087
SURGERY 586 29 “ 7 87 94 29 59 87 17 9 29 56 19 1,151
SURGERY 10 0 1 4] 1 2 [ [ 1 [} [] [} 0 2 1
NEURO-SURGERY It 1 6 0 ° 1 0 0 0 ° 0 0 0 ° 13
PLASTIC SURGERY 4 ) o 0 0 0 o 1 0 o 0 0 0 ° 5
ANESTHESIOLOGY 0 [] 0 1 Q 0 [ Q 0 ] ] ] 0 ] 1
EENT 227 ] ] 5 32 kL] 5 18 25 [} 4 n 15 2 395
OPHTHALMOLOGY 201 4 12 3 15 18 7 9 20 9 } 10 7 4 1l
PAMILY MED 59 1 2 S 11 25 ? 1] 15 k) 5 Y ) 1) 3 195
RADIOLOGY 155 s 3 ¢ 1 17 313 19 3 4 110 5 254
UROLOGY 105 6§ 1 12 7 3 5 ] 0 0 ] 3 1 132
PATHOLOGY 194 ] § 2 § ‘ 2 U 26 4 1 2 1 1
REHAB MEDICINE 17 0 0 0 0 (] 1 3 2 0 [} 2 0 0 25
NEUROLOGY 16 1 0 0 1 0 0 1 0 [} 0 [} 0 0 19
DERMATOLOGY 1) 0 0 0 (] 9 Q 2 1 [} 9 ] 0 ] 16
oCC ' L/IND' L, MED 1 1 0 o ° 3 o 3 ) 0 0 0 0 0 10
PSYCHIATRY 1 0 1t 0 0 ° 0 1 1 0 ° 0 0 0 4
ORTHOPEDICS 0 1 o 0 0 ° 1 ° 0 0 0 0 0 0 2

A.2. Dentists

Dentistry consists of a two-year pre-dental course and a four-year dentistry proper
curriculum after which the graduate prepares to take the licensure examination. A dentist
performs any operation or part of an operation upon the mouth, jaws, teeth, and surrounding
tissues; prescribes drugs or medicine for the treatment of oral diseases and lesions; or corrects
malpositions of the teeth (section 14 of RA 4419, June 19, 1965).* The field dentist (primary
health care) has the following specific tasks: oral examinations, oral prophylaxis, fluoride
utilization, fit and fissure sealant, permanent or tcmporary filling, gum treatment and extraction.
A. 2 1. Profile and Stock

As shown in Table I1.12, 69 percent of dentists are below 40 years of age. ‘Majority or
63.3 percent of those actively working are female. Also, 56 percent are married. In this health
manpower category, 4.6 percent are unemployed and only 0.5 percent are non-Filipinos.

In terms of work setting, 73.89 percent of dentists can be found in private hospitals,
clinics and laboratories; 9.86 percent in public providers; 3.92 percent in public administration
and 7.61 percent in undefined business arcas. As much as 91.3 percent of dentists are in urban
areas.

¥ The mechanical construction of artificial dentures or fixtures and other oral devices is beyond the
legislated functions of a dentist.
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rable II.12. Profile of Dentists, 1990

Number % | Number t 3
< 25 201 11.6 | Single 692 39.9
25 - 29 536 30.9 | Married 973 56.1
30 - 34 308 17.8 | Widowed 53 3.1
35 - 39 149 8.6 | Separated 14 0.8
40 - 49 146 8.4 | Others 2 0.1
50 - 59 233 13.4 | Unknown 1 0.1
60 and up 162 9.3 ]
- |
Total 1,735 100.0 | Total 1,738 100.0
GENDER | NATIONALITY
__________________________________ | —mmmm——————————————
Number % | Number 7
_______________ | ———— —————— —
Male 637 36.7 ° | Filipino 1,726 99.5
Female 1,098 63.3 | Non-Filipino 9 . 0.5
|
Total 1,735 100.0 | Total 1,735 100.0
EMPLOYMENT STATUS i LOCATION OF WORK
__________________________________ |'_________...........__________..._.._.......
Number % | Numberx ¥
_______________ | R PR p——
Employed 1,655 95.4 | Urban 1,584 91.»
Unemployed 80 4.6 |  Rural 151 8.7
|
Total _ 1,735 100.0 | Total 1,735 100.0
|
WORK SETTING
Numbex % | Number %
--------------- l - - —— - - -
Hospitals | Industries
Private 1,282 73.9 | Primary 1 0.1
Public 171 9.9 | Secondary 11 0.6
Schools | Tertiary 11 0.6
Private 15 0.9 | Public Admin 68 3.9
Public 3l 1.8 ] Others 145 8.4
|
| Total 1,735 100.0

e e ot wE T T T e A W W R Ak Ak W W My e e e e e e A A ey T e e e e e e T WP S A S e e e e e A -

Source of basic data: 1990 CPH, NSO _ -

Table II.13 shows that among the regions, NCR has the largest number of dentis
representing-46.51 percent of the total number. Regions 5 and 6 have observable high
percentages of dentists. Other regions have percentages of dentists ranging from 2 percent to
percent.

Among the DOH personnel, there are more field health service dentists (80 percent) th
hospital-based professionals. A similar trend prevails across the regions.



27

Table II.13.. Regional Distribution of Dentists

e T Y P T U P T F PP [ e e
13 111 1 1ttt 2 b e = -—

(sample Data) | DOH Personnel (Actual Data)
. Total Dentists R Sttt L C LD S
Region Number } Hospital Field Serv 'rotal

NCR 807 46.51 | 4 426 430

CAR 36 2.07 1 17 25 42

1 74 4.27 1| 15 59 74

2 31 1.79 | 26 39 65

3 186 10.72 | 33 74 107

4 245 14.12 | 30 128 158

g 60 3.46 | 23 64 87

6 47 2.71 | 28 56 84

7 71 4.09 | 17 52 69

8 30 1.73 | 36 58 94

9 . 20 1.15 | 18 40 58

10 46 2.65 | 17 75 92

11 51 2.94 | 19 89 108
12 31 1.79 | 16 39

Total 1,735 100.0 | 299 1,224 1,523

————— i i A T Ty e ek S AN A S R LR M L e e T TR TR W T RN M A e e ey . A ik

Sources of basic data: 1990 CPH, NSO and MAS-DOH
A.2.2 Workforce Flow of Dentists
A.2.2.1 Production of Dentists

Student Attrition. Table I1.14 tracks down the number of enrollees, graduates and new

Table II.Id. Dentista: Trenda for Enrollees, Graduates and New Licensses

. 1 t 1] Tearly Enrollment | furvival|{Rate of
gcheol | Znrolless | Graduates | Now 1] Attrition/Addicion |  Rate |lLicen
Year | 1 2 k] 4 | 2sem Total :Lic-nnu!l 1-2 2= -4 4-2ma | 1-T9 [leing

| 1 1l 3 1"

1982-83 | 2966 | | I t "

1993-84 | J21% 2729 ! ) 1 92.0 | 1

1984-085 | 3177 23151 2,42) | b 1 97.9 8.9 ] It

1905-86 | 4562 1980 },468 3,421 (1,312 1,972 | 11117.9  110.1 141.2  38.4 ) 6€6.5 |1
1986-87 | 4457 J96) ),443 3,899 11,293 1,745 | 1,245 |1 87.) 86.5 112.4 33.2 ) 54.2 1) 6).1
1967-00 | 2337 2,096 2,427 | 811 1,167 | 1,090 52,40 52,6 70,5 M .6 1 62.5
19688-89 | 2,143 2,764 1,248 1,909 ) 2,123 ] 91.7 1)1.% 4.0} 41.0 ) 181.9
1989-90 | 1.201 | 461 1,796 | 1,267 1 56.0 8.4} 40.3 1 66.4
1991 1 | 12,15 11 [} 1 119.7
Averages 46.2 91.7

Sources of data) NIS - Bureau ol Higher Education of pECS and m

licensees in the dental field across the school years, from SY 1982-1983 to SY 1991. Like Table

IL5 for physicians, this table illustrates the progression of enrollees into graduates, and finally

into licensees. Some, of course, fall by the wayside. The yearly attrition of dental students from

first year to fourth year ranges from 52 percent to 132 percent. The fluctuations in number of
students following regular schedule are caused by inflows and outflows of students from the

dentistry course. Second semester graduates averaged at 30.1 percent of all fourth year students.

This means that about 62 percent of graduating students failed to graduate in that semester. The
survival rate averaged 46.2 percent.

Percentage of NewLicensees ‘to Total Graduates. The licensing rate’ averaged 91.7
percent. This includes the number of "fresh" graduates plus the number of retakers who have
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passed the licensure examination.
A222 International Outflows

Just as the number of new licensees (wl'uch is dependent on the number of graduates and
enrollees) defines the inflow to the total stock of dentists, so does the number of permanent
emigrants and OCWs determine the outflows from the stock of dentists.

Permanent Emigration. Dentists were among the medical workers who went with the
wave of emigrants in the 60s and 70s. An estimated 1,764 dentists are presently residing abroad.
The annual data for the 1988-91 period are shown in Table I1.15. It could be observed that most
of the emigrants settled in the USA, Canada and Australia.

Table II.15. Dentists: Internatjional Outflows

EF P 2 - P - T T LT T T F T P

Usa Canada  Austrl. &. Arabia Others Total

s T e Ty v et S S Gk L A D S WA NS R SN S AR e e ey e e T S S R A AR S e e A A A e e

Permanent Emigrants

1988 122 16 42 2 182
1989 150 28 21 3 202
1990 137 27 27 5 196
1991 133 30 - 29 4 196
Overseas Contract Workers
1988 27 3 30
19898 21 21
1990 25 5 30
1952 - 14 3 17
Note : - Data on OCWs are only new hirees which are
' approximately half of the total number of
processed contract workers (See Appendix B)

- 1991 data on OCWs are not available '
Sources: OCWs - Philippine Overseas Employment Administration
’ : Permanent Emigrants - cOmmlssion on Fllipinos

Qverseas

Overseas Contract Workers. The annual data on dental OCW's are shown in Table II.15.
Although the data are limited to the-number of new hires, it could be observed that Saudi Arabia
is the recipient of dentists who seck temporary employment in the Middle East.

A.2.3 Projections

A.2.3.1 Increment to the Total Stock

- The hrstorical-trend-indicates that the number of freshmen enrollees in-dental schools™
will reach 3,835 in the SY 1994-1995 (see Table I1.16). Given this enrollment trend and
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Table II.16. Increment to the Total Stock of Dentists

-1 11t i i

=RS=s

Previousg~ Current-

|
] ' Year -  Year —
School Freshmen | New Total Total
Year Enrollment | Year Licensees Stock Stock
(A) : (B) (c) (B+C)
1982 - 83 2,966 | 1987 1,245 22,534 23,779
1983 -~ 84 3,219 | 1988 1,090 23,779 24,869
1984 - 85 3,377 | 1989 2,123 24,869 26,992
1985 - 86 4,562 ] 1990 1,267 26,992 28,259
1986 - 87 4,457 ! 1991 2,150 28,259 30,409
1987 - 88 2,844 ] 1992 1,205 30,409 31,614
1988 - 89 2,967 | 1993 1,258 31,614 32,872
1989 - 90 3,091 | 1994 1,310 32,872 34,182
1990 - 91 3,215 I 1995 1,363 34,182 35,545
1991 - 92 3,339 | 1996 1,415 35,545 36,960
1992 - 93 3,463 | 1997 1,468 36,960 38,428
1993 - 94 3,587 | 1998 1,520 38,428 39,948
1994 - 95 3,711 | 1999 1,573 39,948 41,521
1995 - 96 3,835 | 2000 1,625 41,521 43,147
Sources of Data:
Enrollment: 1982-19%0 - DECS
1991-1995 - projected values using
. historical trend
New 1988-1991 - PRC
Licensees: 1992-2000 - ~ - projected values using the

enrollment data, the
average survival rate (S)
and the average licensing
- rate (L): (B = A*S*L)
Total Stock: 1987 - PRC

assuming a fixed survival rate of 46 percent and a licensing rate of 92 percent, the number
of new licensees will register 1,625 in the year 2000. Note that different levels of survival
rates and rates of new licensees will alter this projected number of new licensees.

\ Any changes in the number of enrollees and student attrition in a particular year will
definitely affect the number of new licensees 5 years hence,

In 1987, the PRC had a total of 23,779 registered dentists. Adding the new licensees

the previous-year total stock in a cumulative fashion, the total stock in the year 2000 will reach
43,147 dentists.

A.2.3.2 Decrement from the Total Stock

The estimated initial net stock for dentists in 1987 varied from 11,684 (low assumption), and
14,300 (medium assumption). (see Appendix B).

In arriving at these figures, the following assumptions were used:
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(a) Based on the PRC data, the total stock of dentists in 1986 was 22,534, Adding the
number of new licensees in 1987 of 1,245, the total stock in 1987 was 23,779 under the medium
assumption.

(b) ‘The number of retirees was a straightforward calculation while the number of deaths
was computed using the life table.

(c) According to the 1990 NSO survey, 2.70 percent of the total stock, or 642
dentists, were OCWs. Under the medium assumption, the number of dentists would be twice this
figure, or 1,284.

(d) About 1.42 percent of the total stock in 1969 (Gupta, 1973) was the percentage "
assumed to have become ten times higher in the late 80s. The number of dentists was estimated
at 4,300 in 1987, '

Table II.1l7. Egstimated Stocks of Dentists, 1987

R T Y T T ¢+ T T 7 LI - T Y L P T T

" Low Medium High
Assumption Assumption Assumption

Total Stock (1986) 22,534 22,534 22,534
Add: New Licensees (1987) 1,245 1,245 1,245

Total Stock (1987) 24,402 23,779 23,157
Less:Retirees 1,734 1,734 1,734

Dead 2,514 2,514 2,514

OCWs ‘ 1,926 1,284 ' 642

Permanent Emigrants 5,921 3,947 1,974

Net Stock (1987) 11,684 14,300 16,915

It is difficult to establish how reliable the estimates of total stock of permanent emigrants
and OCWs are, due to the inadequacy of data, ‘

The projected supply for dentists for the period 1988-2000 is presented in Table I1.18.

A.3. Nurses

The International Council of Nurses defines a professional nurse as a person who has
completed a basic nursing education program and is licensed in his or her country or state to
practice professional nursing. The country's Nursing Law (RA 4704) specifies the main functions
of a four-year-course graduate nursing professional, thus: to undertake nursing care and
supervision of all sorts of patients, involving the management of care and observation of
symptoms of physical and mental conditions and needs. '

AJ3.1 Profile and Stock

Table 11.19 shows that 57 percent of the nurses are married and about 41 percent are



Table II.18. PROJECTED SU2PLY OF DENTISTS: 1988-2000

) 1988 1989 1990 1991 1992 1933 " 1994 1995 1998 1097 1988 1969 2000
a Low Assumption
Previous-Year Net Stock . 11,684 12272 13,885 14,572 16,143 16,777 17,384 18,149 18,970 19,766 20,884 21594 2,492
Add: New Licensees 1,080 2,1 . 1,287 2,150 1.205 1,258 1,310 1,363 1415 1,468 1520 1573 1825
Less: Relrses 14 19 37 72 124 173 173 144 167 70 54 63 55
« Dead 128 139 147 154 158 158 159 161 162 170 180 190 198
OCWs o7 89 83 59 42 47 28 21 29 42 51 60 69
Permanent Emigrants 273 303 294 294 248 273 188 218 242 288 30 362 405 .
Current-Year Net Stock 12,272 13,685 14572 16,143 18,777 17,384 18,149 18970 19,766 20,684 21,594 2,492 23,390
b. Medium Assumption B : \
Previous-Year Nel Stock T 14,300 15,008 18,725 17,557 19.246 19,978 20,690 21,526 22,426 23,332 24,340 25,975 26414
Add: New Licensses 1.090 2123 1,267 2,150 1,205 1,258 1,310 1,363 1415 1,468 1,520 1573 1,625
Less: Feollrees 14 19 a7 72 124 173 173 144 187 70 54 63 55
Dead 128 139 147 154 158 158 159 181 162 170 180 190 198'
OCWs ! 58 48 55 39 28 k)| 17 14 19 28 34 © 40 48
Peamanent Emigrants 182 202 198 196 165 182 125 144 181 182 217 241 270
Cumrent-Year Nel Stock 15,008 16,725 17,557 18,246 19,976 20,690 21,526 i 22,426 23,332 24,340 25,375 20414 27470
€. High Assumgllon
Previous-Year Net Stock 18,915 1?.‘?43 19,584 20,542 22,348 23,175 23,995 24,502 25,881 20,877 27.995 29,158 30,335
Add: HNew Licensees 1080 2,123 1267 2,150 1205 1,258 1,310 1,383 1,415 1468 1,520 1,573 1,625
Less: Relress 1“4 18 a7 72 124 173 173 . 144 167 70 54 .x] 55 -
Dead 128 138 147 154 158 158 158 161 162 170 180 . 190 198
OCWs 29 23 , 28 20 14 ] 9 7 10 14 17 20 2
Pesmmanent Emigrants 2] 101 98 ] 83 91 83 72 a1 86 109 21 135
Curreni-Year Net Slock 17,743 19,584 20,542 22,348 23,175 23,995 24,902 25,881 26,877 27,995 29,1568 30,335 31,549
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Table II.19. Profile of Nurses, 1990

e e e e S S R S T R S Aok ek e o Y S S e e e T L ol oy e S e o o —— - .
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AGE STRUCTURE MARITAL STATUS
"""" Number 2 Number s -
< 25 1,379 22.1 single 2,531  40.6
25 - 29 1,033 16.6 Married 3,555 57.0
30 - 34 2,003 32.1 Widowed 85 1.4
35 - 39 1,068 17.1 Separated 56 0.9
40 - 49 475 7.6 Qthers 11 0.2
50 59 222 3.6 Unknown 2 0.0
60 and up 60 1.0
Total 6,240 100.0 Total 6,240  100.0
''''' GENDER | NATIONALYTY
- Number % Number 3
Male 568 9.1 Filipino 6,209 99.5
Female 5,672 90.9 Non-Filipino 31 0.5
Total 6,240 100.0 - Total 6,240 100.0
o EMPLOYMENT STATUS LOCATION OF WORK
Number % Number %

Employed 5,916 94.8 Urban 5,192 83.2
Unemployed 324 5.2 Rural 1,048 16.8
Total 6,240 100.0 Total 6,240 100.0
__________ WORK SETTING
o Number % Number %
Hospitals - Industries

Private 3,080 49.4 Primary 13 0.2

Public 1,792 28.7 Secondary 88 1.4
Schools Tertiary 54 0.9

Private 90 1.4 Public Admin 31% 5.0

Public 126 2.0 Others 682 10.9

Total 6,240 100.0

et v o e S S S R e v AL S ey A e AL A AL =

Source of basic data: 1990 CPH, NSO

single, with an average age of 31.7 years dld, of which 90.9 percent are female. Ninety four
point eight percent are employed while 5.2 percent are unemployed. Majority are Filipinos and
only 0.5 percent are non-Filipinos.

Most of the nurses work in hospitals, clinics and laboratories. About 49.36 percent and
28.72 percent, are found respectively in private and public hospitals, clinics and laboratories; 5
percent in public administration and about 9.31 percent in undefined jobs.

Eighty three pbint two percent (83.2%) work in urban areas while 16.8 percent manage
the nursing care needs of the rural population.

Table 11.20 depicts the maldistribution of nurses among the regions. One third of the
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Table II.20. Regional Diétribdtion of Nurses

o e g Sk 442 4] S T S ik St e S e oy = it o e

1 3 33—t e P 4 e

e e ) ek

Region Number % |Hospital Field Serv Total
NCR 1,959 31.39 | 85 547 632
CAR 215 3.45 | 411 147 558

1 400 6.41 | 475 190 665
2 177 2.84 | 453 123 576
3 511 8.19 | 744 263 1,007
4 830 13.30 | 908 352 1,260
5 233 3.73 ) 482 274 7586
6 573 9.18 | 742 214 956
7 386 6.19 | 347 286 633
g8 166 2.66 | 605 209 814
9 190 3.04 | 381 204 585
10 201 3.22 | 502 215 717
11 251 4.02 | 373 150 523
12 148 2.37 | 251 184 435
Total 6,240 100.0 | 6,759 3,358 10,117

L W T T T T Y N R AR e e e W ey oy I S -

Sources of basic data: 1990 CPH, NSO and MAS-DOH.

nurses are found in the National Capltal chlon Reglons 6 and 9 host, respectively, 13.3 percent
and 9.18 percent of the nurses.

Among the DOH nurses, 67 percent are hospital-based. Only 33 percent are working in
community health centers or RHUs. The same pattern of distribution can be observed among the
regions. An exception is Metro Manila where only 85 nurses out of 632, work in hospitals.

A.3.2 Workforce Flow of Nurses
A.3.2.1 Production of Nurses
Student Attrition. The number of enrollees, graduates and new licensees across school

years is shown in Table I1.21. The yearly attrition rate ranges from 65 percent to 133 percent.
This rather wide range indicates the erratic pattern of movement of students to and from the

Table II.21. Nurses: Trends of Enrolleas, Graduates and Nev Licensases

] | ] | Yearly Enrollment 18urv'l |iLicen-
School | Enrollecs | Graduates | Nev 1| Attrition/Addition I Rate || wing
Year | 1 2 3 4 : 2eem Total | Lie. :: 1-3 2-3 3-4  4-2eG | 1-TG }| Rate
| . I 1 "
1982-83 | 5,535 | ] I - I H
198384 | 7,663 5,707 ] | 11 103.1 ] 1"
1584-85 111,156 7,748 4,689 | | Il 1011 82,2 | 1
1905-86 123,383 15,128 6,612 &,045 14,573 6,261 | 11132.5 111.2 128.9 75.6 ) 113.1 ||
1996-87 {320,546 15,151 7,688 6,231 17,130 10,139 ) 3,077 §! 64.8 50.2 72,4 114.4 ) 132.3 11 €1.9
1987-88 | 15,597 10,170 6,458 16,425 8,492 | 4,910 11 75.9 67.1 84.0 $9.5 | 73.4 |1 48.4
1968-89 | : 12,917 8,922 |8,176 8,563 | 4,355 )| 2.8 87,7 91.6 | 36,6 {1 51.3
1989-90 | 9,157 18,727 12,050 | 9.100 (| 70.9 95,3 | S8.6 1 106.3
1991 | | | 9,165 11 1 It 76,

--------------------------------------------------------------------------------

Av-nqn 66.24 69.0

Sources of data:r MIS - Buresau of Higher Education of DECS and PRC
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nursing course. The survival rate averages at 66 percent, which means that 40 percent of the
freshmen enrollees were not able to graduate, _ o

Percentage of New Licensees to Total Graduates. The licensing rate, 69 percent, is quite
low, which may reflect the poor quality of nursing schools in the production of nursing

gmduates.

A:3.2.2 International Qutflow

Permanent Emigrants. Little is known about contemporary international migration of
nurses, and reliable secondary source materials on nurse migration are difficult if not impossible
to obtain. In 1990, 40,440 nurses permanently migrated abroad. As shown in Table I1.22, the
United States is the major destination of migrant Filipino nurses, receiving an average 84 percent
‘of the total migrants, with Canada and Australia as next in line. .

Table II.22. Nurses: International Qutflow

e S A S e oy o oy W Ak o i o e v -

Permanent Emigrants

1988 1067 45 103 24 1239
1989 1012 89 60 41 1202
1990 v 1123 114 60 29 1326
1991 908 138 - 67 21 1134
Overseas cContract Workers

198 2086 2547 395 5028
1989 2545 2445 434 5424
1990 2941 . 3325 581 6847
1992 - 1165 2356 547 4068
Note : - Data on overseas contract workers are only new hirees

which are approximately half of the total number of
processed contract workers (See Appendix B)
- 1991 data on OCWs are not available :
Sources: Permanent Emigrants - Phil. Overseas Employment
Administration

OCWs - Commission on Filipinos Overseas

Overseas Contract Workers. Contract migration of nurses in the 1960s and 1970s was

directed mainly to the United States. From 1976 onwards, however, the flow has been towards
the Middle East.

The demand for Filipino nurses dominates the overall international demand in the health
sector. Nurses capture about 75 percent of the market.” They also capture a 6-7 percent share
of the total landbased Filipino worker deployment.

Saudi Arabia is obviously the most important importer of nurses, having received more
than 50 percent of the number of OCWs. The United States ranks second in absorbing Filipino

¥ Overseas Employment Info Series, Vol 5, No. 1, 1992
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purses, next to Saudi Arabia. |

" in 1987, POEA recorded a deployment of 25,940 nurses. Eighty-seven percent (87%) of
these nurses went to the Middle East, 11 percent to the Americas, 0.7 Bcrccnt to Europe, 0.3
| nt to Asia, .06 percent to the Trust Territories and 0.02 percent to Oceania. :

“Although the Philippine Nursing Act of 1991 requires nurses who graduate from state
colleges or universities to render, after being issued the necessary board licenses, at least one year
of nursing service in the Philippines before they are allowed to leave for overseas jobs, the
government's liberal labor export policy facilitates the mass exodus of Filipino Medical workers
for high paying overseas employment, creating an acute nursing shortage in the local service.

The shortage is compounded by a number of factors. One, it is the good, experienced and
highly specialized ones who are lost to other countries, leaving the nursing sector skill-deficient.
Two, the replacement of experienced nurses who leave for overseas employment takes time since
new graduates and relatively inexperienced nurses could not be trained as fast as emigrants leave.
Three, it is the critical areas such as intensive care units which are impaired when the outflow
is particularly massive.

A3.3 Projections
A.3.3.1 Increment to the Total Stock

In the school year 1995-1996, the number of freshmen enrollees will reach 46,095. The
number of new licensees will reach 21,075 in 2000 assuming a fixed survival rate of 66 percent
and licensing rate of 69 percent. Different survival and licensing rates will yield different -

Table II.23. Increment to the Total Stock of Nurses

Previous- Current-

|
| Year Year
School Freshmen | New Total Total
Year Enrollment | Year Licensees Stock Stock
(A) I' (B) */ {c) (B+C)
1982 - 83 5,535 | 1987 3,877 151,870 155,747
1983 - 84 7,663 | 1988 4,910 155,747 160,657
1984 - B85 11,565 | 1989 4,355 160,657 165,012
1985 - 86 23,383 | 1990 9,100 165,012 174,112
1986 - 87 20,546 1 1991 9,165 174,112 183,277 ..
1987 - 88 19,514 1 1992 . - - 8,922 | 183,277 192,199
1988 - 89 24,043 | -1993 10,993 192,199 203,192
1989 - 90 27,193 I 1994 12,433 203,192 215,625
1990 - 91 30,344 | 1995 13,873 215,625 229,499
1991 - 92 33,494 | 1996 15,314 229,499 244,812 .
1992 - 93 36,644 1 1997 16,754 244,812 261,567
1993 - 94 39,794 I 1998 18,195 261,567 279,761
1994 - 95 42,945 | 1999 19,635 279,761 299,396
1995 - 96 46,095 | 2000 21,075 299,396 320,471
Sources of Data:
Enrollment: 1982-1990 - DECS
1991-1995 - projected values using historical trend
*/ New Licensees: 1988-1991 - PRC
. 1992-2000 - projected values using the enrollment
data, the average survival rate (S) and
the average rate of new
llcensees (L): (B = A*S*L)
Total Stock: 1987 - PRC

numbers of new licensees.
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Changes 1n the school’s or government's policy on enrollment, or changes in student
"~ attrition, would affect the number of new licensees five years aftcr the change is instituted. The
“time lag is explained by the same fact that it takes four years to train nurses,
‘In 19¥7, the PRC had a tally of 155,747 registered nuises, Adding to this initial stock
the subsequent number of new licensees and repeating the process for every year, the total stock
in the year 2000 will be 320,471 nurses.

A.3.3.2 Decrement from the Total Stock

The. estimated initial net stock for nurses in 1987 ranges from 50,597 to 113,216 nurses.
The median value is 81,907 (see Appendix B). These correspond to the low, high and medium
assumptions, respectively.

Supporting these estimates are the following assumptions:

 (2) The total stock of nurses in 1986 was 151,870, according to the PRC data, Adding

the number of new licensees in 1987 of 3,877, the total stock in 1987 was 155,747 under the
medium assumption.

(b) The number of retirees was a straightforward calculation while the number of deaths
was computed using the life table.

(¢) In 1987, the POEA recorded a deployment abroad of 25,940 nurses,

(d) Permanent emigrants as a proportion of the total stock of nurses stocd at 23.55

percent, according to Abella (1980). Assuming this to be constant throughout the years, the
number of permanent emigrants is about 36,678 in 1987. :

(¢) On the basis of the above information, the net stock of nurses in 1987 was estimated
at 81,907 under the medium assumption,

Table II.24. Estimated Stocks of Nurses, 1987

Low Medium High
Assumptions Assumptions Assumptions
Total Stock (1986) 151,870 - - 151,870 151,870
Add: New Licensees (1987) 3,877 - - 3,877 3,877
Total Stock (1987) 157,686 155,747 153,809
Less:Retirees 4,412 : 4,412 4,412
Dead 6,810 6,810 6,810
OCWs 38,910 25,940 12,970
Permanent Emigrants 55,018 36,678 18,339
Net Stock (1987) 50,597 81,907 113,216

The projected net stocks for the period 1988-2000 are presented in Table I1.25.

As observed, the net stock is dwindling due to the increasing international outflows,



Table #125. PROJECTED SUPPLY OF NURSES: 19682000 '} - &
1988 1969 . 1990 1991 1992 1993 1994 1995 - 1998 1997 1998, 1999 72000 -
" a.  Low Assumption
Previous-Year Net Stack 50507 43846 34562 28915 27,145 22413 18760 17651 17473 17329 18060 18332 . 21,083
Add:  New Licensees 4,910 4,355 9,100 9,165 8922 10933 12433 13873 1534 16754 16195 18635 21075
Less: Relirees 159 45 185 148 105 299 86 72 405 404 297 759 . 876
Dead 522 553 592 634 678 23 774 824 876 932 992 1,050 1,108
OCWs 9,741 11839 12644 9019 11217 11588 10968 11,281 1,776 12377 13,300 13503 14288
Permanenl Emigrants 1,239 1202 1.326 1,134 1,654 2,027 1,745 1884 2,101 2310 2534 262 2%
Current-Year Net Stock 43848 34562 26915 27145 2413 18769 17,851 17473 17320 18060 18302 21038 23206
Medilum Assumption
Previous-Year Nel Stock - 81907 75156 65872 60225 ' 58455 53,720 50,079 43,961 48483 48839 45370 50642 52343
Add: New Licensees 4910 4355 9,100 9,165 8822 10899 12433 13879 15314 18754 18,305  19.635 21075
Less: Relirees 159 45 185 148 105 299 68 372 405 404 207 758 616
Dead 522 553 592 634 670 723 T4 824 876 832 892 1,050 1,108
oCws 8,741 11,839 12644 9019 11217 11588 10966 11281 1776 12377 13,100 13503 14288
- Permanent Emigrants 1,299 1,202 1326 1,134 1854 202 1,745 1894 2,101 2,310 2534 2,622 2,830
Cuent-Year Net Stock 75156 65872 60225 58455 53723 50,078 49961 48483 48,639 49370 50842 52343 54516
High Assumpilon '
Previous-Year Net Stock 113216 108485 97,100 91,534 89,764 85032  B1388 80270 70792 79948 80,679 81951 83652
Add:  New Licensees 4,910 4,355 9,100 9,165 8822 10983 12433 13873 15314 16754 18,195 19,635 21075
Less: Retkees 158 45 185 148 105 299" 86 72 405 404 297 759 676
Dead 522 553 592 634 678 723 74 824 876 802 992 1,050 1.108
OCWs 9,741 11,839 12,644 8.019 11217 11588 10968 11261 1,776 12377 13100 13500 14,288
Permanent Emigrants 1,239 1202 1,326 1134 1,654 2,027 1.745 1854 2,101 2310 2,534 2,822 2,830
Current-Year Net Stock 108465 97,181 91534 69764 85032 61,388 80270 79,792 79,048 80679 81851  B3E52 85825

-LE
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ccording to the POEA's information series on international market prospects of nurs _
‘Qemnd for Filipino nurses in the United States will continue beyond thg year 2000 sincec;'aglc:
are expected to increase. The current recession in the Western countrics has however slowed
~ down the demand for foreign medical workers in the United States, although the Boston
University School of Nursing quoted a shortage of 370,000 nurses by the year 2000. Morcover,
demand by Middle Bast employers for Filipino nurses will also continue to grow in the coming
years, with Saudi Arabia as the key market.

A4 Midwives

Midwifery is a two-year curriculum which requires a license to practice. A midwife
performs services requiring an understanding of the principles and applications of procedures and
techniques applicable to the care of normal child-bearing women from the beginning of pregnancy
until the end of puericulture and the care of their normal infants during the neonatal period
(Section 24, RA 2644, June 18, 1960). A rural health midwife performs clinic services of
consultation, treatment and referrals; provides maternal and child health, nutrition and family
planning services in the community and is responsible for case-finding, collection of specimen,
examination and treatment, and referral in the control of communicable and diarrheal diseases,
dental care and other unit programs.

A.4.1 Profile and Stock

Some 88 percent of the stock of midwives are at the age of 40 years below (see Table
11.26). Majority of the midwives are fernale; male midwives comprise only 1 percent. The
employment rate was 93.3 percent. Almost all of the midwives are Filipinos.

By place of work, 42.37 percent and 34.58 percent can be found, respectively, in private
and public hospitals, clinics and laboratories; 12.37 percent are in public administration and 7.61
percent are employed in jobs of undefined nature. About 65.9 percent are working in urban areas
while 34.1 percent are working in rural areas.

In terms of regional distribution, 16.58 percent of the midwives work in the NCR, which
is a much smaller proportion compared with the other health workers (refer to Table I1.27).
About the same percentage work in Region 4. Region 3 accounts for 12.79 percent of midwives. -
Percentages of midwives in other regions range from 3 percent to 7 percent.

The DOH midwives total 12,&08..- Ninety-seven percent of goirernmcnt midwives are
community-based; only 414 are working in the hogpitals. Larger numbers of community-based
midwives are found in the NCR and Regions 3 and 4.

A.4.2 Workforce Flow of Midwives

A.4.2.1 Production of Midwives

Student Attrition. The number of enrbllces, graduates and new licensees across school
. years are presented in Table 11.28. The yearly attrition rate ranges from 44 percent to 113
pércent. The survival rate is, on the average, 54.7 percent. This lower rate shows that a number
of students transfer to the nursing course, or drop out.

Percentage of New Licensees to Total Graduates. The lféensing rate stood at 74 percent
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Table IX.26. Profile of Midwives, 1990

AGE STRUCTURE MARITAL STATUS
Number $ ) _ Nunber
< 25 846 25.5 Single 1,233 37.1
25 - 29 497 15.0 Married 1,969 9.3
30 - 34 830 25.0 Widowed 81 2.4
35 - 39 547 16.5 | Separated 37 1.1
40 - 49 308 9.3 ] Others 2 0.1
50 - 59 258 7.8 Unknown 1 0.0
60 and up 37 1.1
Total 3,323 100.0 | Total 3,323 100.0
GENDER NATIONALITY
Number % Numbeaer $
Male 1.0 Fillpino 3,316 99.8
Female 3,290 99.0 Non-Filipino 7 0.2
Total 3,323 100.0 Total 3,323 100.
EMPLOYMENT STATUS LOCATION OF WORK“
Number % Number %
Employed 3,100 93.3 Urban 2,190 65.9
Unemployed 223 6.7 Rural 1,133 34.1
Total 3,323 100.0 Total 3,323 100.0
""" WORK SETTING ‘
Number % Number % )
Hospitals ’ Industries
Private 1,408 42.4 Pr 6 0.2
Public 1,149 34.6 Secondary 6 0.2
Schools Tertiary 7 0.2
Private 12 0.4 | Public Admin 411 12.4
Public 18 0.5 Others 306 9.2
’ Total 3,323 100.0

- S AL v i oy e T ke oy ok S o .

Source of basic data: 1990 CPH, NSO

in 1991,

A42.2 International Outflow

Permanent Emigrants. Table 11.29 provides information on the annual flow of permanent
emigrants for the period 1988-1991. The trend is increasing. The USA is still the biggest
recipient of midwives.

Overseas Contract Workers. The annual data on overseas contract workers is also shown
in Table I1.29. Saudi Arabia employed more midwives from the Philippines than any other
country in 1990.

A.4.3 Projections



Table II.27. Regional Distribution of Micarives
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(sample Data) | DOH Personnel (Actual Data)
, Total Midwives |----ccececmumcan e ccmmca———

Region Number % :Hospital Field Serv Total
NCR 551 16.58 | 1 1,050 1,051
CAR 86 2.59 | 101 449 550
1 230 6.92 | 18 806 824

2 120 3.61 | 16 540 556

3 425 12.79 | 22 1,154 1,176

4 534 16.07 | 13 1,442 1,455

5 219 6.59 | 15 775 790

6 234 7.04 | 30 964 994

7 189 5.69 | 12 934 946

8 95 2.86 | 8 805 813

9 94 2.83 | 7 709 716
10 180 5.42 | 58 947 1,005
11 214 6.44 | 8 669 6717
12 152 4.57 | 108 750 855
Total 3,323 100.0 | 414 11,994 12,408

- WS R R P TR W N N W AR S R R sk ek ek e v v T R A o 4 e -

Sources of basic data: 1990 CPH, NSO and MAS-DOH

Table 11.28. Midwives: Trende of Enrolleea, Craduates and New Licensees
) | [} ‘Enrollment Survl }|Licen~
School ] Enrollment | Graduates | Naw Il Attrition Rate ]! =ing
Year | 1 2 !  2sem Total |Licenseeal|l 1-2 T-25C 1-TQ || Rate
’ { ! | 1 1
198) - 84 | 7,288 1 ] i 1
1984 - 85 1| 9,212 65,389 | ] o 73.9 il
1985 - 86 | 17,905 10,439 | 4,720 5,551 | 11 113.3 45.2 6§0.3 {1
1986 - 87 ) 12,381 7,827 | 6,231 7,440 | 1 43.7 79.6 41.6 |)
1987 ~ 88 | 7,849 | 5,865 6,727 1 I 63.4 4.7 54.3 11|
1988 - 89 | | 8,221 | 3,527 |t 7.1 63.5 11| 3.5
1989 - 90 | | I 4,47 Ll 60.0 11 60.1
1991 | | | 6,681 I 1] 99.3
Avarage: 4.7 4.4

--------------------------------------------------------------------------------------

Sourcon of data: MIS - Durcau of Highor Educatlon of DECS and PRC

A.43.1 Increment to the Total Stoék

Table I1.30 presents the projections for the number of freshmen enrollees in midwifery
and the number of new licensees. The freshmen enrollment will increase to 22,214 in the school
year 1995-96. The number of new licensees is projected to reach 9,054 in 2000 and the total
stock is expected to reach 228,185 in 2000. '

A.4.3.2 Decrement from the Total Stock

The estimated initial net stock of midwives ranges from 39,577 to 104,504 with 72,041
as the median value using low, high and medium assumptions, respectively.

These are estimates using the following assumptions:
(a) Based on the PRC data, the total stock of midwives in 1986 was 146,226. Adding the

number of new licensees in 1987 6f 2,306, the total stock in 1987 was 148,532 under the medium
assurnption.
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- Usa Ccanada Austrl. Saudi A. Others Total
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Permanent Emigrants

1988 45 2 20 9 76
1989 47 10 7 14 78
1990 : 56 9 8 ' 12 a5
1991 63 11 13 19 106
Overseas Contract Workers
1988 : 133 0 133
1589 77 1 78
1990 64 6 70
1992 101 173 274
Note: - Data on overseas contract workers are only new hirees

which are approximately half of the total number of
processed contract workKers (See Appendix B)
- 1991 data on OCWs are not available
Sources: Permanent Emigrants - Commission on Filipinos Overseas
OCWs - Phil., Overseas Employment Adninjistration

Table II.30. Increment to the Total Stock of Midwives

Previous- Current-

|
| Year . Year
School Freshmen | New Total Total
Year Enrollment | Year Licensees Stock Stock
(A) - : (B) (€) (B+C)
1982 - 83 5,852 | 1987 2,306 - 146,226 148,532
1983 - 84 7,288 ] 1988 2,925 148,532 151,457
1984 - 85 9,212 ] 1989 3,527 151, 457 154,984
1985 -~ 86 17,905 ] 1990 4,471 154,984 159,455
1986 - 87 12,381 | 1991 6,681 159,455 166,136
1987 - 88 12,948 ] 1992 5,277 166,136 171,413
1988 - 89 14,802 | 1993 6,033 171,413 177,446
1989 - 90 13,356 ] 1994 . 5,443 177,446 182,889
1990 - 91 14,832 | 1995 . 6,045 182,889 188,934
1991 - 92 16,309 | 1996 6,647 188,934 195,581
1992 ~ 93 17,785 | 1997 7,249 195,581 202,830
1993 - 94 19,262 ] -1998 7,850 202,830 210,680
1994 - 95 20,738 | 1999 8,452 210,680 219,132
1995 - 9¢ 22,214 I 2000 9,054 219,132 228,185
Sources of Data:
Enrollment: 1982-1990 - DECS
1991-1995 - projected values using historical trend

New Licensees: 1988-1991 =~ PRC

1992-2000 - projected values using the enrollment

data, the average survival rate (8) and the average rate

of new licensees (L): (B = A*S*L)
Total stock: 1987 - PRC

(b) The number of retirees was a straightforward calculation while the number of deaths
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was computed using the life table.

(c) Using the estimate of IMAP (1991), the number of permanent emigrants registered
20,000 under the medium assumptio+n. The value under the high assumption was 10,000 which
was close to the estimate of Gupta's (1973) figure of 10 times higher than the 1969 rate of 0.54
percent or approximately 8,000 in 1987.

(d) OCWs as a proportion of the total stock was estimated to be 10 percent of the total
deployment in 1987, taking into account the midwives who registered at the POEA as domestic
helpers. This figure is about 44,927 midwives.

Table I7.31. Estimated Stocks of Midwives, 1987

3t -ttt 1t s 3 151

Low Medium High

Assumptions Assumptions Assumptions
Total Stock (1986) 146,226 146,226 146,226

Add: New Licensees (1987) 2,306 2,306 2,306 -
Total Stock (1987) 149,685 148,532 147,379
Legs:Retirees 4,230 4,230 4,230
Dead 7,334 7,334 7,334
OCWs 67,391 44,927 22,464
Permanent Emigrants 30,000 20,000 10,000
Net Stock (1987) 39,5717 72,041 104,504

The projected net stocks for the period 1988-2000 are shown in Table I1.32.

A.5 Medical Technologists

As a licensed professional and a graduate of a four-year dental curriculum, a medical
technologist performs various medical laboratory procedures in aid of the physician in the diagno-
sis, study and treatment of disease and in the promotion of health in general, In the examination
of tissues, secretions and excretions of the human body, he employs chemical, microscopic,
bacteriologic, hematologic, serologic, immunologic, parasitologic, mycologic, microbiologic,
histopathologic, cytotechnological and nuclear techniques. Other functions include blood banking,
clinical research, preparations and standardization of reagents, clinical laboratory quality control
and collection and preservation of specimen. : -

A.5.1 Profile and Stock

Eighty-three percent of medical technologists are 40 years and below. Most are single;
only 46 percent are married (see Table 11.33), with females comprising 74.4 percent of the
population. About 99.7 percent are employed; only 0.2 percent are non-Filipino nationals.

By place of work, 49.54 percent and 26.24 percent of medical technologists can be found,
respectively, in private and public hospitals, clinics and laboratories; 7.83 percent are in public
administration ‘and about 10 percent have undefined jobs.-



Tabte I1.32. PROJECTED SUPPLY OF MIDWIVES: 1988-2000

111,219

] 1088 1989 1990 1991 1992 1993 1904 1995 1996 1997 1998 1089 2000
a.  Low Assumption )
Previous-Year Net Stock 39,577 402682 41279 42,748 46,011 47,839 50,016 51,920 54,068 58,622 55,324 62,285 85,331
Add:  New Licensees 2,925 3,527 4471 5,601 5277 6,033 5443 6,045 6,647 7.249 7850 BA52 8,054
Less: Relvees 211 B4 182 173 246 204 138 301 137 494 618 1,080 1,147
- Dead 609 648 654 742 792 B840 881 830 970 1018 1,087 1,140 1,201
¢ OCWs 1,307 1,653 1998 2345 2253 2,833 2354 2,450 2,792 2,835 2,883 2973 3,153
‘ Permanent Emigrants 114 117 128 158 58 180 167 178 195 200 212 213 225
Curreni-Year Net Stock 40,262 41,279 42,748 46,011 47,839 50,016 51,920 54,068 58,622 59,324 62,285 85,391 608,659
Madlum Asgsumption
Provious-Year Nel Stock 72,041 73,189 74,806 76984 ' 81,081 83,113 86,627 88,571 92,600 86,157 99,071 103,500 ° 108,008
Add:  Mew Licensees 2025 3527 4471 8,681 5277 6,033 5,443 6,045 8,847 7.249 7.850 8,452 9,054
Less: Retkees 21 o4 182 173 246 204 138 b ] 137 484 818 1,080 1,147
- Dead 609 648 694 742 792 840 881 930 970 1,018 1,067 1,140 | 1,201
OCWs am 1,102 1,932 1,563 1,502 1,755 1,569 1,680 1,861 1,890 1,095 1,982 2,102
Permanent Emigrants 768 78 BS 108 105 120 1 117 130 133 141 142 - 150
Curreni-Year Net Stock 73,199 74,808 748,984 81,081 83,713 85,827 89,571 82,608 98,157 £9.871 103,000 108,008 112,482
High Assumption
Previous-Year Nel Stock 104,504 108,138 108,333 111,219 118,151 119,586 123,638 127,222 131,147 135,682 140,417 145514 150,884
Add: New Licensees 2,925 3,527 4471 8,681 5217 . 8033 5443 8,045 8,647 7249 7.850 8452 - 9,054
Less: Retreas 211 B4 182 173 248 204 138 301 137 454 813 1,080 1,147
Dead 809 648 654 742 792 - 840 881 830 970 1,018 1,007 1,140 1,201
OCWs 436 551 668 782 751 878 785 830 831 845 858 99% 1,051
~ Permansnl Emigrants 38 39 43 53 53 80 58 59 €5 67 7t 71 75
Current-Year Net Stock 108,138 108,333 118,151 119,588 123,638 17222 131,147 135,692 140,417 145,514 150,604 156,264

£F-



Table II.33.

3 3 1

Profile o

o o —— —
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f Medical Technologists, 1990

AGE STRUCTURE MARITAL STATUS
Number % Number Ty
< 25 299 27.5 Single 568  52.3
25 - 29 247 22.7 Married 499 45.9
30 - 34 171 15.7 Widowed 10 0.9
35 - 39 184 16.9 Separated 8 0.7
40 - 49 150 13.8 Others 1 0.1
50 - 59 31 2.9 Unknown 0 0.0
60 and up 4 0.4
Total 1,086 100.0 Total 1,086 100.0
' GENDER ! NATIONALITY
Number % Number %
Male 278 25.6 Filipino 1,084 99.8
Female 808 74 .4 Non-Filipino o2 0.2
Total 1,086 100.0 Total 1,086 100.0
EMPLOYMENT STATUS LOCATION OF WORK
Number % Number %
Employed 1,041 95.9 Urban 945 87.0
Unemployed 4 4.1 Rural 141 13.0
Total 1,086 100.0 Total 1,086 100.0
WORK SETTING '
Number % Number o %
Hospitals "~ Industries
Private 538 49.5 Primary 3 0.3
Public 285 26.2 Secondary 29 2.7
Schools Tertiary 20 1.8
Private 4 0.4 Public Admin 85 7.8
Public 8 0.7 Others 114 10.5
Total 1,086 100.0

. A A e o o T . T T T = T T T W S R e e v T R e e ey T L S T L A - b e

Source of basic data: 1990 CPH, NSO

Of the total number; about 87 percent

in rural areas.

Table 11.34 shows the regional distribution of medical technologists, More than one-third

are working in urban areas and 13 percent work

are located in the NCR. Higher percentages are noticeable in Regions 5 and 6 while the other
regions' percentages of physicians range from 2 percent to 5 percent.

) About 54 percent of DOH medical technologists are based in the hospitals. This pattern
is not consistent among the regions. Some regions have a larger proportion of community-based
medical technologists while some, a higher proportion of hospital-based personnel.

A.5.2 Workforce Flow of Medical Technologists

A.5.2.1 Production of Medical Technologists
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Table II.34. Regional Distribution of Medical Technologists

—————————— S ke Fo e i b s ¥ o W o -
4+ 3+ 2 4 ===

Total ] -DOH Personnel
Med Technologigtg|«a——c—mem e
Region Number $ |Hospital Fileld serv Total
————————————————————————— In—————nﬂw S A e oy Al b ——— "
NCR 398 36.65 | 10 109 119
CAR 26 2.39 | 39 19 58
1 45 4.14 | 45 1 46
2 33 3.04 | 48 28 76
3 116 10.68 | 59 92 151
4 134 12.34 | 93 67 160
5 38 3.50 | 57 123 180
6 72 6.63 | 72 17 89
7 61 5.62 | 44 a2 126
8 25 2.30 | 56 76 132 .
9 17 1.57 | 55 57 112
10 44 4.05 | 67 93 160
11 56 5.16 | 43 32 75
12 21 1.93 | 29 54 83
Total 1,086 100.0 | 717 850 1,567

e e T e e T e v e e = A - 1 e

Sources of basic data: 1990 CPH, NSO and MAS-DOH

Student Attrition. Table I1.35 presents the trends for enrollees, graduates and new
licensees. The yearly attrition of students ranges from 45 percent to 130 percent. The survival
rate stands at 43 percent which is explained by a high number of student transferees to the school
of medicine. : SR

Tablae I1.)5. Med'l Technologlate: Traenda of Enrollees, Graduatea and New Licensees

1 o | 1 Yearly Enrollment i8urvival) |Licen-
School | Enrolleea | Graduatez | New n Attricion/addition 1 Rate |l sing
Yoar 11 2 3 4 | dsem Total {Licensees)| 1.2 2-3 3.4 4-2aG | 1-7GC || Rate
! I ] | 1]
1982 - 83 13,325 | ] 1 I 1]
1983 - B4 16.031 4,338 I I 11 130.5 | 3]
1964 - 85 4,714 3,576 3,398 ! ) 11 59.3 78.3 ] H
1965 - 66 16,391 4,793 4,685 2.339 11,138 2,040 | : 11 101.7 131.0 6€8.8 46.7 | 61.4 1) .
1966 - 87 10,547 7,270 4,854 2,219 11,306 2,288 | 1,362 ) 113.8 101.3 7.4 58.9 { 37.9 || 66.8
1987 - 68 | 3.849 5,678 2,864 (1,485 12,318 | 1,406 1l 45.0 78.1 59.0 51,91 49.2 1} 61.5
1988 - &9 | 4,966 2,713 2,017 3,157 | 1,980 1 126.4 47.8 74.3 1 42.4 1} 85.4
19689 - 90 | 2,169 11,267 2,734 | 1,816 1| . 4.6 58.4 1 2.0 )1 57.5
1990 - 91 | : I I 1,509 11 ' [} I 55.2
AverTages 4.2 64.4¢

...................................... ————

Sources of datas MIS - Bureaw of Higher BEducation of DECS and PRC

Percentage of New Licensees to Graduates. The ratio of new licensees to the number of
graduates is 64.4 percent,
A.5.2.2 International Outflow

Permanent Emigrants, The annual data from 1988 to 1992 on the international outflow
of medical technologists are shown in the following table. The USA is consistently the recipient

of permanent emigrants while Saudi Arabia is the largest importer of contract migrants or OCWs.

In 1991, the number of emigrants was 235.
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. Table II1.36. Medical Technologists: International Cutflow

A A A G ok ks ikl Sk e S od Y e e ey e e ek e e ke s S

=E===Es==o

s e e T o e o S 4 s T 22 2

Permanent Emigrants

1988 140 62 24 2 228
1989 121 67 3 3 194
1990 186 52 20 10 268
1991 171 26 26 12 235

Overseas Contract Workers

1988 0 46 0 46
1989 11 22 1 34
1990 36 39 3 78
1992 49 36 116 201
Note: - Data on overseas contract workers are only new hirees

which are approximately half of the total number of
processed contract workers (See Appendix B)
- 1991 data on OCWs are not avallable
Sources: Permanent emigrants - Commission on Filipinos Overseas
OCWs - Phil. Overseas Employment Administration

Overseas Contract Workers. The table below also presents the number of OCWs from
1988 to 1992. ; ‘

A.5.3 Projections
A.5.3.1 Increment to the Total Stock.

Table I1.37 provides the projections for freshmen enrollment and the number of new
licensees. In school year 1995-1996, the freshmen enrollment is projected at 6,953, At a fixed
survival rate of 43 percent and rate of licensing of 64 percent, the number of new licensees in
2000 is projected at 1,935. With the annual increment of the number of new licensees, the total
stock will rise to 47,218 in 2000. . :

A.532 Decrement from the Total Stock

Table I1.38 presents the estimated initial net stock of medical technologists in 1987, The
net stock ranged from 12,804 to 21,735 medical technologists. Under the medium assumption,
_the net stock in 1987 was estimated at 17,270.

The assumptions used in deriving these figures are as follows:

(a) The total stock of medical technologists in 1986 was 25,703, according to the PRC
data, Adding the number of new licensees in 1987 of 1,362, the total stock in 1987 was 27,065
under the medium assumption.

(b) The number of retirees was a straightforward calculation while the number of deaths
was computed using the life table. '
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Sttt ——EEEEEEREERzOon= o

Previous- Current-

l
' ] Yoar Year
School Freshmen | New Total . Total
Year Enrollment | Year Licensees Stock Stock
(A) : (B) */ (C) (B+C)
1982 - 83 3,325 | 1987 1,362 25,703 27,065
1983 - 84 6,031 | 1988 1,406 27,065 28,471
1984 - 85 4,714 | 1989 1,980 28,471 30,451
1985 - 86 6,391 | 1990 1,816 30,451 32,267
1986 - 87 8,547 | 1991 1,509 32,267 33,776
1987 - 88 4,415 | 1992 1,229 33,776 35,005
1988 - 89 4,018 | 1993 1,118 35,005 36,123
1989 - 90 4,438 | 1994 1,235 36,123 37,358
1990 - 8951 4,857 | 1995 1,352 37,358 38,710
1991 - 92 5,276 | 1996 1,468 38,710 40,178
1992 - -93 5,695 | 1997 1,585 40,178 41,763
1993 ~ 94 6,115 ! 1998 1,702 41,763 43,465
1994 - 95 6,534 | 1999 1,818 43,465 45,283
1995 - 96 6,953 ( 2000 1,935 45,283 47,218
Sources of Data:
Enrecllment: 1982-1990 - DECS
. 1991-1995 - projected values using historical trend
*/ New Licensees: 1988-1991 - PRC -

1992-2000 - projected values using the enrollment
data, the average survival rate (8)
and the a.erage racte of new licensees
(L): (B = A*S*L) -
Total Stock: 1987 - PRC

Table II.38. Estimated Stocks of Medical Technologists

Low Medium High

Assumptions Assumptions Assumptions

Total Stock (1986) 25,703 25,703 25,703

Add: New Licensees (1987) 1,362 1,362 1,362
Total Stock (1987) - 27,746 27,065 26,384 .
Less:Raetirees iy 0 0 0
Dead 864 864 864

OCWs 4,466 2,977 } 1,489
Permanent Emigrants 8,931 5,954 2,977

Net Stock (1987) 12,804 17,270 21,735

(c) According to the 1990 Census, OCWs comprised 11 percent of the total stock, or
2,977 using the 1987 total stock. ~Assuming that the rate of permanent emigration is twice the
ate of contract migration, permanent emigrants stood at 5,594 medical technologists in 1987.
?AMET puts the number medical technologists who are out of the country for work at 6,000

The projected net stocks for the period 1988-2000 are presented in Table I1.39.
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Table 1.39. PROJECTED SUPPLY OF MEDICAL TECHNOLOGISTS: 1588-2000 7
1988 1989 1990 1991 1992 1953 1954 1995 1996 1897 1998 11999 2000 |
a Low Assumplion
Previous-Ysar Net Stock 12,804 13,637 . 15,109 16,193 18,966 17.701 18,391 18247 20,173 21,168 2228 23,357 24,553
Add: New Licensees 1,408 1.980 1,818 1,509 1,229 1,118 1,235 1352 1458 1,585 1,702 1,818 1,935
iess: Retlrees : 0 o 0 0 0 0 o o 0 4] [+] 0 0
Dead 28 108 114 122 131 140 151 161 173 188 199 214 28
OCWs 134 111 218 81 83 48 18 <] 47 58 Kal 81 82
Permanant Emigrants 342 291 402 353 281 240 210 233 255 279 1<) <-4 353
Curreni-Year Nel Stock 13.637 15,109 16,193 16,966 17.701 18,331 10,247 20,173 21,166 2228 22357 24,553 25815

b. Medlﬁm Assumplion

Previous-Year Nel Stock 17,270 18,261 19,867 21,157 22,135 2259 2,717 24,709 25,723 26817 27991 " 29245 0577

Add:  New Lkensaes 1,408 1.580 1.818 1509 1,229 . 1.118 1235 1,382 1,468 1.585 1,702 1.018 1935

Less: Rellrees o o 0 0 0 0 0 0 0 0 0 0 ]
Dead 88 106 114 122 131 140 151 161 173 186 199 214 29 -
OCWws 8s 74 144 174 55 R 12 2 a1 39 47 54 61
Permanent Emigrants 228 14 268 235 187 160 140 158 170 188 202 C 218 235

Curreni-Yaar Net Slock 18,261 19,867 21,157 2,135 22,991 23,777 24,709 2572 28,817 27,991 29,245 30,5717 31,987
¢. High Assumplion ’

Previous-Year Net Stock 21,735 22,885 24,625 28,121 27903 28.280 29,182 30,170 31,273 32,467 33,754 35,13 386,600

Agdd: New Licensees 1,408 1,980 1,818 1,509 1229 1,118 1,238 1362 1,468 1,585 1702 1,818 1.835
Less: Reivess ] /] 0 0 o 0 ] o o 0 0 o 0
Dead 88 108 114 122 131 140 151 hi ] 173 128 199 214 229
OCws - 45 37 72 87 28 16 8 11 . 18 20 24 27 31
Permanant Emigranis 114 87 . 134 . 118 84 80 70 78 a5 o] 101 108 118

Current-Year Net Stock 22,885 24,625 28121 27303 28280 29,162 30,170 nzn 32,487 33,754 35,132 386,000 38,158
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A6  Pharmacists

A pharmacist, a graduate of a four-year course, prepares or manufactures, analyzes, assays,
reserves, stores, distributes or sells any medicine, drug., chemicals, cosmeticséf}:harmaceuticals,
devices, or contrivances used; or renders harmaceutical service in any office or drug and
cosmetic establishment where scientific, technological or professional knowledge of Pharmacy
is applied; or conducts scientific pharmaceutical research for biological and bacteriological
testings and examinations; or engages in teaching (section 23, RA 5921, June 21, 1969).

A.6.1 Profile and Stock

As shown in Table I1.40, 64 percent of pharmacists are 40 years old and younger. Of the
total active population of pharmacists, the male pharmacists comprise only 6.3 percent. About
58 percent are married. Employment rate is 96.1 percent. Less than 1 percent are non-Filipino
pharmacists.

Around 12,58 percent and 6.44 percent, respectively, work in private and public hospitals,
clinics and laboratories. More than half of the pharmacists or about 59.14 percent work in drug
stores and medical supplies. About 5.42 percent work in manufacturing industries while 6,85
percent have miscellancous jobs.

About 90 percent work in urban areas while only 10 percent work in rural areas.

_ Table II.41. Regional Distribution of Pharmacists

- T e e e e L LT

Total | DOH Personnel
Pharmacists L
Region Number % IHospital Field Serv Total
......................... |ommmmmme e e r——— s
NCR 353 36.09 | 3 21 24
CAR 13 1.33 | 24 8 32
1 31 3.17 | 33 33
2 29 2.97 | 34 6 40
3 77 7.87 | 48 8 .56
4 118 12.07 | 74 74
5 26 2.66 | 45 1 46
6 57 5.83 | 52 . 52
7 56 5.73 | 30 - 30
8 23 2.35 | 46 2 48
9 33 3.37 | 29 . ! .30
- 10 53 5.42 | 27 7 34
11 79 8.08 | 34 6 40
12 30 3.07 | 20 3 23
Total 978 100.0 | 499 63 562

Sources of basic data: 1990 CPH, NSO and MAS-DOH

About 36 percent of the pharmacists are located in the National Capital Region. Higher -
yercentages are found in Regions 5 and 6 while the other regions' percentages of pharmacists
ange from 2 percent to 8 percent.

Of the DOH personnel, an average of 89 percent work in hospitals, All the regions,
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Table II.40. Profile of Pharmacists, 1990

Number % Numbey %
............... | —mmemmme  cmme———
< 25 159 16.3 | Single 363 37.1
25 - 29 183 18.7 | Married 568 58.1
30 - 34 165 16.9 | Widowed a5 3.6
35 39 118 12.1 | Separated 11 1.1
40 - 49 111 11.3 | Others 1 0.1
50 - 59 146 14.9 ] Unknown 0 0.0
60 and up 96 9.8 |
|
Total 978 100.0 | Total 978 100.0
GENDER | NATIONALITY
----------------------------------- |————-——__-_--_—-_________-__#__
Number % | Number %
............... | e ——— ———
Male 62 6.3 | Filipino 972 '99.4
Female 916 93.7 | Non-Filipino 6 0.6
|
Total 978 100.0 | Total 978 100.0

e e e e e e e e A e b s AL L R AR R R T RS N M Y R L e e e ey e e T A A ek A ek e R A s v v S . o o

Number % Numbai- %
_______________ | —— o ———— [,
Employed 9240 96.1 | Urban 880 90.0
Unemployed 38 3.9 | Rural 98 10.0
i |
Total 978 100.0 | Total 978 100.0
|
WORK SETTING
Number % |
_______________ | -
Hospitals | Industries
Private - 123 12.6 | Primary 2 0.2
Public : 63 6.4 | Secondary 54 5.5
Schools | Tertiary 632 64.6
Private 2 0.2 | Public Admin 22 2.2
Public 2 0.2 | Others 78 8.0
' ]
| Total 978 100.0

s Y T = Ty vy Ty A RS A A e e e A A e v e o -

Source of basic data: 1990 CPH, NSO

except NCR, had more DOH personnel working in hospitals,
A.6.2 Workforce Flow of Pharmacists '

A.6.2.1 Production of Pharmacists
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Student Attrition. The growth in the number of enrollees, graduates and new licensees
are shown in Table 11.42. The yearly attrition rate ranges from 60 percent to 106 percent. The

pable 11.42. Pharmacietss Trends of Enrollees, Graduates and New Licensees

.........IIUIIII'I'..U.III.-I.I...I-IIIICQIIII.I-lﬁ--l...u.ll-"I'Il'lll.-ll.l- ;
'L

-
: enroll 1 11 Yearly BEnrollment Burvival| jLicen- )
rolleas
school 2 "

o

| Graduates | New n Attrition/addition 1  Rate ) eing
“year 11 4 | 2aem Total lLlcenceesl] 1-2 2-3 J-4 4-20G | 1-1G || Rate
1982 - 83 11,125 ] I 1] 1 1
3993 - 84 11,160 903 ] 1 1 86,3 ! 1}
j084 - B85 11,547 942 822 t | 1 81,2 91.0 | "
1985 - 86 (1,634 1,214 1,002 755 | 496 669 | 1 78.5 106.4 91.8  £5.7 | 59.5 11|
1986 - 87 11,970 1,225 968 714 | 558 709 | 648 1 75.0 79.7 71.3 18,2 ) 61.1 11 96.9
1987 - 88 | 1,463 1,102 848 1 753 1,316 ) 239 1 74.3 90.0 87.6 88.9 | 85.1 11 33,7
1588 - 89 | esl 736 1 601 814 | 1,032 1 60.2 £6.8 85.7 1) 49.8 |1 70.4
1909 - 90 | 803 | €39 1,020 | 848 | 9.1 79.6 |  S1.8 i1 104.2
1950 - 91 | | 11,359 11 I 1 132

Average) 60.9 91.1

Sources of data; MIS - Bureau of Higher Education of DECS and PRC

survival rate is about 79.8 percent.

Percentage of New Licensees to Total Graduates. The percentage of new licensees to total
graduates is, on the average, 91 percent.

A.6.2.2 International Qutflow

Permanent Emigrants. The annual international outflows are shown in Table I1.43. The
USA has relatively more migrant Filipino pharmacists on a permanent basis.

Table II.43. Pharmacists: International Qutflow

——————————————————————————————————————————————————————————————————

Permanent Emigrants

1988 75 3 8 3 89
1989 96 4 6 0 106
1950 82 10 7 ] 99
1991 122 6 8 3 139
Overseas Contract Workers
1988 0 Co 24 13 37
1989 0 : 33 20 53
1990 1 61 8 70
_Note: -  Data on overseas contract workers are only hew hirees

which are approximately half of the total number of
. 'processed contract workers (See Appendix B)
- 1991 data on OCWs are not available
Sources: Permanent emigrants - Commission on Filipinos Overseas
OCWs - Phil. Overseas Employment Administration

. Overseas Contract Workers. Saudi Arabia, on the other hand, imported more OCWs
relative to other destination countries.



A.6.3 Projections
A.6.3.1 Increment to the Total Stock

- Table 11.44 shows projections for freshmen enrollment and the number of new licensees.
In school year 1995-1996, freshmen enrollment is projected at 2,106, At a fixed survival rate of
60 percent and licensing rate of 91 percent, the number of new licensees in 2000 will reach
1,169. The total stock will reach 39,320 in 2000.

Table II.44. Increment to the Total Stock of Pharmaciats

R i bt e e et e e S T L T T L LT 1 Tor [ oy

Previous- Current-

|

| Year Year

School Freshmen | New Total Total
Year Enrollment | Year Licensees Stock Stock
(A) : (B) (C) (B+C)
1982 - 83 1,125 | 1987 648 26,845 27,493
1983 -~ 84 1,160 | 1988 239 27,493 27,732
1984 - 85 1,547 | 1989 1,032 27,732 28,764
1985 - 86 1,634 | 1990 848 28,764 29,612
1986 - 87 1,970 | 1991 1,359 29,612 30,971
1987 - 88 1,491 | 1992 827 30,971 31,798
1988 - 89 1,419 | 1993 787 31,798 32,586
1989 - 90 1,361 ] 1994 756 32,586 33,341
1990 - 91 1,485 ] 1995 824 33,341 34,165
1991 - 92 1,610 ] 1996 893 34,165 35,058
1982 -~ 93 1,734 | 1997 962 35,058 36,020
1993 - 94 1,858 | 1998 1,031 36,020 37,051
1994 - 95 1,982 | 1999 1,100 37,051 38,151
1995 - 96 2,106 | 2000 1,169 38,151 39,320

T R A s Gk T T LT e e e e e e o o

Sources of Data: -
Enrollment: 1982-1990 - DECS

1991-1995 - projected values using historical trend
New Licensees: 1988-19%1 - PRC
1992-2000 - projected values using the enrollment data,
the average survival rate (S) and the
average licensing rate (L): (B = A*S*L)

A.6.3.2 Decrement from the Total Stock

The estimated initial net stock of Pharmacists ranges from 13,715 (low assumption) to
18,865 (high assumption) with 16,290 as the median value. The following assumptions were
used to obtain these estimates.

(3) A total of 27,493 pharmacists were registered with the PRC in 1986. Adding the
number of new licensees in 1987 of 648, the total stock in 1987 was 28,141 under the medium
assumption. .

(b) The number of retirees was a straightforward calculation while the number of deaths
was computed using the life table.

(¢) Based on the 1990 NSO survey, the OCWs accounted for 4.10 percent of the total
stock or 1,154 pharmacists. _
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~ (d) The number of permanent emigrants was about 1.42 percent of the total stock in 1969
(Gupta, 1973). This is assumed to be ten times higher in the late 80s which was estimated at
3,996 in 1987. ‘ |

Tablé II.45. Estimated sﬁocks of Pharmacists

Low Medium High

Assumption Assumption Assumption

Total Stock (1986) 27,493 27,493 27,493

Add: New Licensees (1987) 648 648 648
Total Stock (1987) 28,465 28,141 27,817
Less:Retirees 3,562 3,562 - 3,562
Dead 3,139 3,139 3,139

OCWs 1,731 1,154 _ 577
Permanent Emigrants 5,994 3,996 1,998

Net Stock (1987) 13,715 16,290 18,865

The projected net stocks for the period 1988-2000 are presented in Table I1.46.

B. Summary

Table 11.47 provides the summ;ryldf the ﬁgtifes under the profile, stock and flow of
selected health manpower categories.

Table II.47. Summary Table of the Profile, Stock and Flow of Selected Health Manpower

ERNAMPSSSSISTIZTISS=== ===z=====&=Sz=zIT ==a== ==

Physiciane Dentiets Nurees Midwives Med Tech FPharmacists

profile and Stock

Age t less 40 yoars (%) 59.3 68.9 87.9 82.0 81.8 64.0
Marital : Married {\) 67.3 6.1 57.0 59.3 45.9 58.1
Gandey : Female (%) 48.8 63.3 90.9 99.0 4.4 9.7
Unemployment Rate (%) 3.4 4.6 5.2 6.7 4.1 3.9
Hospital/clinic-based (%) 87.1 831.8 78,1 17.0 75.7 19.0
Rural-based (%) 7.5 8.7 16.8 3.1 13.0 10.0
Regional : Total
NCR (%) 42.6 46.5 - 3.4 16.6 36.7 36.1
Regional : DOH personnel
NCR (V) 4.9 4.2 3.6 6.6 1.3 0.3
Flow of Health manpower
Production:
Range of yearly attrition 48.5 33.2 67.1 41.6 44.6 59.3
133.4 131.9 132.5 113.3 1310.5 106.4
Survival Rate (Average) 65.3 46.2 66,2 4.7 4.2 60.9
Range: min 45.1 4.6 36.6 41.6 2.0 45.8
max 80.7 66.5 132.3 63.5 61.4 61.1
Licensign Rata (Avg) 124.1 91.7 £9.0 74.4 4.4 91.1
Range: min 74.7 62.5 48.4 60.1 55.2 33.7
max 193.0 181.9 106.3 99.3 85.4 133.2
International Outflows: :
Permanent Enigrants ) 25.4 6.2 23.2 1.7 11.4 5.0
OCWe 3.3 2.8 6.6 30.3 10.2 4.9
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Table 11.46. PROJECTED SUPPLY OF PHARMACISTS: 1968-2000

20,480

» : m

o -
1988 1889 1990 1991 1892 1993 1994 1695 1598 1697 ‘1908° 1989 . 2000

a Low Assumption _

Previous-Year Net Stock 13.715 13445 13,878 14,118 14,821 14,885 14420 14,408 13812 13,811 13,796 13763 13,866
Add:  New Licensees 23¢ 1,032 848 1359 827 787 755 824 893 962 1,03t 1,100 . 1,188
Less: Retirees 129 120° 114 12 297 962 348 1,057 820 569 569 560 ' . 589
Dead 139 146 152 181 166 158 183 153 151 151 - 199 "+ 150 - 150
OoCwWs 108 174 184 174 150 88 120 58 113 129 138 - 150 . 182
Parmanent Emigrants 134 159 149 209 150 &5 120 53 111 128 ¢ 138 149 181
Current-Year Net Slock 13,445 13,878 14,118 14,621 14,885 14,420 14408 13912 13,811 13,796 13,783 © - 13,860 13,993

Previous-Year Nel Slock 16,290 16,100 15,644 18,998 17,829 17,953 17,572 17,644 17,188 17,158 17,230 17,309 17401
Add: New Ucensees 239 1,002 848 1,358 827 787 755 824 893 802 1,031 | 1,100 1.189
Less: Relirees 129 120 114 112 297 982 3438 1,057 820 569 569 . 569 569
Dead 139 146 152 161 166 158 183 153 151 151 199 150 . 150
OCWs 72 118 129 116 100 45 8s a7 75 88 92 . 100 100
Permanent Emigrants 89 108 09 139 100 43 88 35 74 a5 a2 89 107
Current-Year Net Stock 16,100 16,644 16,998 17,629 17,993 17,572 17,644 17,188 17,159 17,230 17500 - 17491 17728

h’ld'n Assumption _ K

Pravious-Year Net Stock 18,885 18,756 18411 19,879 20,837 21,101 20,728 20,892 20,460 20,500 - 20,664 20835 21,117
Add: Now Licensesa 29 1,032 848 1359 a27 787 758 824 853 262 1,031 1,100 1,169
Less: Retirees 126 120 114 112 297 862 348 1,057 820 569 . 569 509 589
Dead 139 148 152 181 168 158 189 153 151 151 109 150 150
OCWs % 58 85 58 50 23 43 19 38 43 45 i 50 - 54
Permanent Emigrants 45 53 50 70 50 2 43 18 37 43 48 . 5@ . 54
Curreni-Year Net Stock 18,758 19411 19,079 20,837 21,1 20,724 20,882 20,508 20,684 20,835 21,117 21459
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N Under the profile and stock portion, most of the health professionals in all categories are
very young with ages of 40 years and below. The youngest group is that of nurses and the -
relatively older group is that of physicians. These figures suggest that more and more nurses,
midwives and other medical professionals in the health delivery system are becoming less and
less experienced. In terms of marital status, most of the medical professionals in all the health
manpower categories, except medical technologists, are married. As observed, the number of
female medical workers are larger than male medical workers. Females are still dominant in
nursing, midwifery and pharmacy which are traditionally their domain. In the fields of medicine,
dentistry and medical technology which are previously the domain of men, the proportion of
female health professionals is increasing. "

Midwives have the highest unemployment rate relative to other health professionals. Most
of those employed are located in the hospitals, except for the pharmacists where the majority are
found in drugstores and pharmaceutical companies. Most of those employed are nowhere to be
found in the rural areas. A heavy concentration of health professionals in the urban areas is
conspicuous. :

The regional distribution of medical workers is skewed towards the NCR. About 30 to
40 percent are NCR-based, except for midwives. '

DOH-employed health workers are a small number, particularly dentists, medical
technologists and pharmacists. Public sector physicians are only 23 percent of the total number
while government pharmacists are only 2.9 percent.

- Majority of physicians, nurses and pharmacists are hospital-based while most of the DOH
dentists and midwives are found in community health centers, '

As regards the flow of health manpower, the irregular patterns of the yearly attrition
depict fluctuations attributed to the movement of students into and from the particular health -
program. These erratic trends "follow" closely the rate of survival of students (rates range from
32 percent to 132 percent). On the other hand, the licensing rate ranges from 34 percent to 193
percent which suggests a good number of re-takers and non-passers.

International migration poses a threat on the net supply of health professionals. The
volume of outflow is larger, particularly among nurses, doctors and midwives, The impact is
_ immediate on the net supply of health workers. '

In observing the current situation of the health professionals discussed in this Chapter,
the following questions are raised in relation to future increments and losses in the stock:

(a)  Given the existing or planned educational capacity, how many new graduates will
be produced in future years? )

(b)  What internal factors (such as student losses) could be modified so as to improve
‘the output efficiency of educational institutions, and what are the maximum
enrollment levels possible in those institutions if it becomes necessary to increase
the manpower supply?

(c)  What exogenous factors limit school enrollments and effective output? Example
of such factors are insufficient supply of qualified applicants and lack of
coordination between production (educational programs) and national health


Administrator
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(d)

(©

®

planning;' Or what external factors will increase school enroliment?

'Is the international outflow of medical workers beneficial or a disadvantage?
- What_outflow levels could be tolerated? What appropriate so;gcles ought'to be

adopted to regulate international migration of health

What government policy or combination of policies should be pursued to control
the flow of health manpower, taking into account the fact that regulation on:the
inflow side (e.g., enrollment, licensing, etc) has long-run effects and regulation on
the outflow side has an immediate i impact on the net supply of medical workers?
Finally, the absorptive capacity of the market of the heal professmna]s should
be seriously studled ' _

Is coordination between the DOH and the DECS oh the inflow side, and between
the DOH and the DFA and other concerned institutions on the outﬂow sule

- critical?
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.. REQUIREMENT FOR HEALTH MANPOWER =~ |

Health manpower needs are estimated in this study using two techniques which are
.pasically normative in approach, _One is the standard manpower to population ratios and the
'Bther is the Modified GMENAC Requirements Model, a biologic or health needs approach.
L .

A major shortcoming, however, of estimating or forecasting health manpower requirements
based on the health needs approach is not being able to account for the changes in price and
‘income. Since the projections are based mainly on health experts' judgment of the ideal medical
services that the population ought to have, prices and Incomes which may affect the consumption
of health services are not considered. The model assumes that the population actually needs and

 can afford such a professionally determined Quantity of health services,

A third approach, the economic demand approach, more realistically estimates and projects
health manpower needs according to the total amount of health services a opulation will seek
and can afford at a certain time. Although it is appropriate to combine both needs and dermand
approaches in the Philippines, where both government and private sectors are actively involved
in the providing health services, the demand approach is not used in this study due to data

constraints.

‘A, Standard Requirements

This section presents standard requirements for health personnel per certain population
sizes

A.l. Standard health manpower/population ratios

This ratio method identifies a suitable proportion of health manpower to a specific
population size. Standard health personnel to population ratios haye been devclogcd in the

Philippines for hospitals, primary level of health care, school health, occupational health and
safety, and medical specialty,

Hospital. The Hospital Operations and Management Services (HOMS) of the Department
of Health has been utilizing the standard personne] requirements for hospitals in determining the
mmber of health personnel per hospital according to bed capacity, Table ITI.] provides the total
Yersonnel requirements for all health professionals, including medical specialists, dentists, nurses,
nidwives (or nursing aides), medical technologists and pharmacists, Here, the number of health
*rsonnel depends largely on the bed capacity of hospitals.

Wy Primary Health Care. The standard staffing pattern used by the DOH for each municipal

 calth unit (RHU) used by the DOH s shown in Table II1.2.” The ratio set for doctors and
urses is 1:20,000 adopted from the 1974 operations research study funded by WHO. On the
ther hand, the ratio set for midwives is 1:3000 as concluded in the 1988 DOH workshop on

ded responsibilities (Reyes and Picazo, 1990). Moreover, the Cebu Provincial Health Office Proposes another
Ho which take into account an area's accessibility (Mercado, 1988).



Table III.1 - Standard Personnel Requirements for Hoapitals

CLEE L LR L bl bl Ll Ll e L D L L e P .

Bed Capacity

<25 25 50 160 150 200 250- 300 2350 400 - 500
- physiciane (All) ) 2 4 8 39 50 83 86 115 122 161 161
chief of Clinic 1 1 1 1 1 1 1 1
Surgeons 2 k] [ 5 6 8 9 [}
EENT 2 2 2 2 2 2 2 2
orthopedice 2 2 3 3 a 3
Urology 2 2
Internal Medicine 2 3 5 5 § 6 9 ]
pPaychiatrists 1 1 2 2 2 2
Neurologiste = 2 2
Ob-Gyn 3 3 4 5 5 5 7 7
Pediatriciana 3 3 4 [] -1 5 7 7
Anesthesia 2 2 k] ] 5 H 7 7
pathologists 2 2 2 3 5 5 5 5
Radiclogy 2 2 3 3 H s 5 5
OPD/GPa 1 1 - 2 3 3 k] 3 a
Other Medical Specialists 1 1 1 2 2 2
Res Phyaiclans 2 4 8 19 28 48 47 66 12 95 95
Dentiste 0 1 1 3 3 5 3 9 9 9
Nursas : S 7 15 38 61 81 108 127 149 170 150
Midwives/NA 2 4 11 17 3z 3% 5% 68 ~ 80 90 103
Med Tech 1 1 1 2 2 3 3 4 5 5 H]
Pharmacists 0 1 2 [ 4 1 6 6 9 9 9
(It P L R L Y T P T YT T L) n--nl------un-----u--u-----u----------.-----------------Ii---
Sources DOH - Hospital Operatione and Management Services
Table III.2 - Standard Health Manpower Requirements for Public Health,
: School Health and Industrial/occupational Health
"""""""""""""" Public School o oooEesERssssss
Health Health Indugtrial/Occupational
{RHU) Health and Safety
Ratio to Ratio to Firm Size
_to Pop Students 51-200 201-300 300-up
Physicians 1:20,000 1:10,000 None  Part-time Full-Time
Dentists 1:20,000 1: 5,000 None  Part~time Full-Time
Nurses 1:20,000 1: 5,000 Full-Time Full-Time Full-Time
Midwives 1: 3,000

Sources: DOH, DECS and DOLE.

School Health. The Department of Education, Culture and Sports (DECS) in 1986 issued
4 memorandum which stipulates the minimum standard staffing of school health centers: one
physician for every 10,000 students, and a nurse and a dentist for every 5,000 students. The
standard ratio per student population which is lower than the one provided in RA 124 requires
Piivate schools with 300 students or more to employ full time or part-time physician, This law
which took effect in June 14, 1947 has never been followed, however, .

Occupational/Industrial Health and Safety. Article 157, Book 4 of the Philippine Labor

Code requires firms to provide health personnel according to their number of employees. Thus,
with 51 to 200 employees are required to have one full-time nurse, Those with employees

of 201 to 301 are required to have one full-time nurse, one part-time physician and a dentist
While those with 301 or more employees must have a full-time physician, dentist and nurse.

l-scale firms with 50 or less employees are provided with special regulations by the
Secretary of Labor. '
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Medical Specialties. The Philippine Medical Association (PMA) recommended the
following specialist-population ratios for medical specialties:

Surgeon . - 110,000 . Radiologist - 1:60,000
Internist - 1:30,000 Urologist - 1:60,000
Ob-Gyn - 1:20,000 Pathologist - 1:100,000
Pediatrician - 1:30,000 Dermatologist - 1:100,000
Anesthesiologist - 1:40,000 Neurologist - 1:100,000
EENT - 1:15,000 Psychiatrist - 1:100,000

A2 Estimating standard health manpower requirements based on the ratios

Using the number of hospitals by bed capacity'" and the standard requirement for hospital
personnel, Table ITI.3 shows the hospital requirements for the health manpower categories under

Table III.3 - Health manpower Requirements in all Hoepitals Baped on Standard Requirenant

Bed Capacity

< 25 25 50 100 150 200 250 300 350 400 500 Total

Phyeiclans 1,782 1,612 1,808 4,251 1,650 2,158 1,290 690 489 1,127 2,093 18,949
Chief of Clinic 0 0 0 109 3 26 15 (4 ] 7 13 213
Surgeone Q 0 0 118 99 130 7% 6 24 63 117 762
EENT 0 0 0 218 13 52 30 12 8 14 - 26 426
Orthopedice [¢] 0 [} 0 0 52 30 18 12 1 39 172
Urology 1] 0 0 [ 0 0 0 0 0 Y 28 40
Medicine 0 0 Q 218 99 130 75 a6 21 63 117 762
Paychiatristse Q 0 0 0 0 26 15 12 8 Y| 256 101
Neurologlets '] 0 0 0 [1] 0 . o .0 0 14 - 26 40
Ob-Gyn [} 0 0 327 99 104 75 3o 20 49 91 795
Pediatriclans 0 0 0 327 99 104 60 30 20 49 91 780
Anesathesla [ Q 0 218 66 78 60 30 20 9 91 612
Pathologlsats 0 0 0 218 66 52 45 30 20 a5 65 531
Radiology [ 0 0 218 66 78 45 20 20 as 65 557
OPD/GPe ] 0 0 109 3 52 45 18 12 21 k) 319
Rea Phyaiclans 1,702 1,612 1,808 2,071 924 1,248 705 396 288 665 1,215 12,734
Qther Mad Spacialliste 0 o Q 0 0 26 15 [} 8 14 28 95
Dentists 0 40) 226 327 99 130 90 6 16 6] 117 1,527
Nurses 4,455 2,821 13,390 4,142 2,01) 2,106 1,620 761 596 1,190 2,470 25,565
Midwivea/NA 1,782 1,612 2,496 1,853 1,056 1,014 825 408 2320 €30 1,339 13,325
Med Tech 891 403 226 218 66 79 45 W 20 35 65 2,071
Pharmacists (1] 403 452 436 132 130 90 36 36 (%] 117 1,895

bl bl L Ll Ll AL LD L E LA DR PRI LT L T LT LY T T Y Y T e ey rrrapapyupnpngpgny

Source: HOMS-DOH

study. The estimation results specify that all hospitals require 18,949 physicians, 1,527 dentists,
25,565 nurses, 13,325 midwives/nursing aids, 2,071 medical technologists and 1,895 pharmacists.

" The following is the number of hospitals by bed capacity (1990):

Bed Number of Bed Number of Bed Number of

Capacity Hospitals % Capacity Hospitals % Capacity Hospitals %

<25 891 5141 150 33 1.90 350 4 0.23
25 403 2325 200 26 1.50 400 7 0.40
50 226 13.04 250 15 0.87 500&up 13 0.75

100 109 0 6.29 300 6 035
: Total 1,733 100.00
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Using the population, the number of students and employees (of firms with 15 or more
employees), Table 1114 presents the standard requirements for physicians, dentists, nurses and

Table I1II.4 - Health manpower Standard Requirements By Work Setting, 1990 -
P Lt L L Rt e bt E -t P A A - e A P
School Health Ind/0ccpl Health
Public Health {Prv’'t & Public) {All Estblghmts)

- e e -y e

physiclans 31,074 © 1,579 1,222
pentiats 3,074 3,159 1,222
Nursesg 3,074 3,159 6,634
Midwives 20,493

- T e e e e o VR R A A e T A e ey 8 o o T e . b Y o ey

Source: DOH, DECS, DOLE and NSO

midwives in community health services, schools and industrial establishments,

B. The GMENAC Requirements Model

Earlier works on health manpower requirements made use of the simple task and time
utilization technique which basically considers the time spent by health personnel for specific
patient care tasks. This study employs a more detailed health manpower forecasting model, the
US Graduate Medical Education National Advisory Council (GMENAC) Model which derives
the requirements from subjective normative standards based on the projected morbidity of the
population at risk and some experts' opinion on the proper utilization of services deployed against
this morbidity.

The modified GMENAC requirements model used in this study seeks to capture what each |
health manpower category does or should be doing, identify unmet needs of underserved
populations, highlight fprcvcntwc and well-person care and services, and determines unduplicated

counts of each type of manpower required to deliver specific services.

The two key features of the model are:
(1)  the manpower requirements are related to the incidence and prcvalcnbc of discase; and

(2)  an adjustment process for the manpower requirements estimates is developed based on
what the panel of experts believes is achievable, reasonable and likely to be employed or
utilized. :

The model takes into account other important factors which determine the total manpower
requirement such as percentage of morbidity cases requiring care, delegation and substitution,
norms of care, full time equivalent and percentage required for non-patient care, i.e., teaching,
research and administration.

B.1 Operational Procedure

. The model, Figure III.1, begins with defining clearly the need for health services (See
lox 1). "True needs" is represented by all of health care needs, including preventive and
dministrative services required by the entire population, Need includes disability or morbidity
nd well care. :



THE GMENAC* MODEL

BEFINITION OF NEEDS

1| REGUIREMENT v EFFECTIVE DEMAND
MORBIDITY & WELL CARE
2| MORBIDITY CASE ]...... [provecTeD Pommo—nl
' X
MORBID CASES
X .
af % REQUIRING CARE ]
4 | ADJUSTED NEEDS B
- )
5 NORMS OF CARE ]
6| TOTAL SERVICE REQUIREMENTS |
7 [ % DELEGATION & SUBSTITUTION |
8 [ TOTAL SERVICE REQUIREMENTS
(NET OF DELEGATION & SUBSTITUTION)
/
9| ANNUAL PRODUCTIVITY |-..... |oFFICE VISTS mAY
. X
DAYS WORKEIVWEEK
X
WEEKS WORKELVYEAR

10|  FTE FOR DIRECT PATIENT CARE |

-~

o+

11

% REQUIREMENTS FOR TEACHING,
RESEARCH & ADMINISTRATION

12 MANPOWER REQUIREMENTS |

*GRADUATE MEDICAL EDUCATION NATIONAL ADVISORY COMMITTEE

Figure 1111
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) Morbidity Cases. This represents the data source on the national prevalence and incidence

estimates for specific diseases, coqditions or practices (B.ox‘ 2). The percentage of the morbid
cases to the population in a specified base year is multiplied by the projected population at a -
fature year. )

Adjusted Needs. Data on morbidity and mortality were sourced from the 1987 Health
Statistics, 1989 National Health Survey, specialty journals and special purpose studies and
presented to the panel for validation. ~ Adjustments were then made on the data with the

ercentage requiring care (Box 3) determined by the panel themselves. These adjusted needs
Box 4) symbolizes the adjusted expected prevalence in future time of each disease.

Norms of Care. For each disease, condition, preventive or administrative service, the
model requires that norms of care and service intensities requirements be developed (Box 5).
The panel of experts make estimates of the average number of visits required per year to
provide adequate medical care for each disease, condition or practice. Norms of care is the
product of frequency of consultation per year and duration of consultation (hours) per year.
Each type of manpower requires different bases for developing the norms of care. For doctors,
inpatient and outpatient care are considered; for dentists, the patient's age; and for indirect patient
care, laboratory needs.

Total Service Requirements. The total adjusted needs (cases per population, Box 4 ) and
norms of care (annual visits for each condition, Box 5) comprise the total service requirements
for all diseases, conditions and well care by the target population (Box 6). The prevalence or
incidence conditions or operative procedure are expressed as thousands or millions of operations,
deliveries, or hospital-day visits, encounters between the patient population and health manpower
requircd to provide adequate medical care to the entire population in the future time. o

Delegation and Substitution. Having obtained the total service requirements by each type of
manpower for the entire population needing care in the future time, the model next subtracted
from the total services those services that should be delegated to or provided by the various
categories of health - providers who complement the work of each type of manpower. The
experts were asked to specify for each disease or condition the percentage of total visits that
should be delegated (Box 7). The difference is the total units of care that require specific
. services by each type of manpower (Box 8).

Full-Time-Equivalent. The total number of full-time- equivalent (FTE) required to provide
all of the medical care services nceded by the population was obtained by dividing the net of
substitution and delegation (Box 8) to the annual physician productivity (office visits per day,
days worked per week and weeks worked per year). A modified Delphi process was used again
and respondents were asked to estimate how the average health manpower will distribute his/her
time among direct and indirect patient care activities. The units may be expressed in thousands
of office visits that can be handled per year, number of operative procedures performed per year
or other units unique to the worked outputs and others. The result is the total number of
manpower required for patient care (Box 10). :

Manpower Requirements. The total manpower required to provide all the services needed
by the population and the health care system in a specified future year was finally obtained by
adding to the total number of manpower for patient care, the percentage requirement for
non-patient care activities (Box 11) and any other demands that have not been captured clsewhere
in the model. Adjustments-include teaching, research, and administration activities, community
programming and planning for which a percentage add-on was developed by the panel of experts.
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B.2 Scope and Limitations

The requirements for the different heal\h manpower categories are computed usi 2 low,
medium and high assumptions. While the medium assumption serves as the baseline projection
as it takes into account purely professional judgment, the low and high assumptions serve as
alternative projections based on potential changes or policies that could ﬂect manpower
requirements. Both public and private perspectives are considered in the projections.

_ Requirement for physicians is computed per specialty. Not all specialties though are
included in the model due to time constraints. Hence, related specialties are classified based on
the types of diseases one handles or on similar tasks or units of output one chooses and considers
as a major specialty. Major specialties like surgery, cardiology, pulmonology, etc. use the
modified GMENAC model while other specialtiecs such as nuclear medicine and
occupational/industrial medicine, etc. which are considered residuals are estimated on the basis
of either standard manpower to population ratio, laboratory needs or linkage to institutions
employing them. '

For types of manpower where the modified GMENAC model does not apply as in the
case of medical technologists and pharmacists, other methods were adopted since these health
rofessionals are not directly involved in patient care. Medical technologists are laboratory-based,
gcnce, requirement is based on the utilization rate of laboratory services of hospitals and rural
health care while the need for pharmacists is derived from the DOH-required number of pharma-
cists per hospital type and the number of pharmaceutical establishments. On the other hand, the
methodology for computing the requirement for nurses follows the framework of the modified
GMENAC Model. However, it is not based on morbidity cases but on the number of patients
received in the hospital, clinic or rural health unit. S E T -

Although the use of modified Delphi panel and solicitation of experts opinion contributed
- to the projection of health manpower requirements, there is a possibility that not every one of the
experts represents the real world and that the panel has not reached a robust consensus on the
norms of care,

Specific norms of care for the different manpower categories adopted from the Reyes and
Picazo study were first presented to a panel of practicing medical experts, who made
corresponding modifications based presumably on their own experience and observations on
initial iteration, More iterations followed but not on a panel as large as the first - usually on a
one-on-one interview basis. Although the study tried to apply a rigorous Delphi method, it was
not able to get as much respondents as to short of constitute a representative survey of practice
norms, relying as it did on.the fact that the few Metro Manila-based respondents from which
information were obtained were top experts in their field and would know better the prevailing
norms throughout the country.

The sources of morbidity information are the 1989 Philippine Health Statistics, 1987
National Health Survey, the 1991 DOH Annual Report, different journals published by specialty
associations and some special purpose studies. Under-reporting seerns apparent especially on the
morbidity cases of the 1989 Philippine Health Statistics. The crude estimate of the morbidity
cases poses a severe problem in computing the requirements. Incidence and prevalence of
morbidity were presented to the experts for validation. Morbidity data are either used as is or
adjusted according to the experts' estimates. :
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: Health manpower requirements are estimated using medium population _projections for the
year 1992 and 2000 based on the 1980 Census of Population and Housing.

B3 Requirement Estimates for Physicians and Specialists

Requirements for physicians are largely influenced by the various tasks being performed
in each specialty. Thus it is imperative to consider the levels of care, i.e. promotive/ preventive,
restorative, rehabilitative and palliative care in each specialty in order to have a vivid picture of
the amount of work concentration, delegation and substitution. The computation of physicians'
requirements_per specialty also gives an idea of how much is being coordinated with other
specialties. Intra-referral in the medical system is necessary in complicated conditions which
need to be diagnosed by several specialists.

B.3.1 General Practitioners

The renewed commitment of government to primary health care has once more placed
general practitioners at the forefront of health activities targeting the greater mass of the
population. Non-specialized physicians assume an even greater role now that health thrusts
include traditional medicine and resource-infused community practice. The epidemiological shift,
notwithstanding, activities like food and micro-nutrient supplementation, vaccination and
information, education and communication (IEC) campaigns must be sustained to protect the
gains achieved in the fight against communicable and infectious diseases.

Private-sector general practitioners also share responsibilities with community physicians
mostly in the areas of curative-and rehabilitative care which includes prescribing medicines and
treatment procedures, referral to other levels of care, monitoring signs of deterioration or
improvements, and counselling patients.

The assumptions underlying the estimations are given as follows:

1. Morbidity Cases - Data on morbidity cases from the 1989 Philippine Health Statistics
were considered underreported thus, not adopted by the experts, The adjusted morbidity
case is 180 percent for medium assumption and 230 percent for high assumaption. This
is based on the morbidity estimates made by the experts: bronchitis - 55 percent,
tuberculosis ~ 45 percent, cardiovascular diseases - 20 percent, respiratory diseases - 20
percent, accidents - 20 percent, undiscovered discases - 10 percent, and other
communicable diseases - 10 percent. The study done by Reyes and Picazo (1990) on
health manpower used 43.1 percent morbid population. This data is used in developing
the morbidity cases for low assumption requirement.

The percentage requiring care from the general practitioners is 60 percent.

2. Norms of Care - The average treatment for bronchitis, tuberculosis, cardiovascular,
respiratory, ordinary diseases requires 5, 4, 6, 6, 6 visits respectively per year to provide
sufficient medical care. The average time needed for each visit is 10, 10, 15, 15, 15
minutes respectively allowing travel time to and from the patient's location. Given this
information, it is assurned that the average number of visits required per year is 5 with
a mean duration of 15 minutes,

L4

3. Delegation and Substitution - No percentage of total services should be delegated in the
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case of general practitioners since their work is usually under minimal, intermediate and
not intensive care and does not require hospital services ngost of the time, However,
because of limited public manpower resources constraints it is assumed that 25 percent
of the total service requirements are delegated to the ancillary medical workers under
medium and high assumptions. ' ,

Physician Productivity - It is assumed that the general practitioners provide 10 hours per
day to patient care, 6 working days per week and 53 weeks per year. Hence, the average
annual productivity is 2,760.

Requirement for Non-Patient Care - It is assumed that 30 percent of the total number of
services will be added for non-patient care activities such as teaching, administration,
research, community health programming and planning. ’

Applying these assumptions, the total number of general practitioners required to provide
all the services needed by the population for 1992 stands at 9,784 (low assumption); 30,645
(medium assumption); and 39,158 (high assumption). By the year 2000, the requirement
estimates a;re 8,570 (low assumption); 45,840 (medium assumption); and 61,120 (high
assumption).

B.3.2 Cardiologists

The demand for cardiologists becomes apparent since heart disease has become the most
common cause of disability and death in the country. The 1989 Philippine Health Statistics
indicates that heart diseases ranked eighth among the top-ten leading causes of morbidity with~
a total of 98,813 cases or 164.4 per 100,000 population. Major diseasés of the heart were
responsible for an estimated 44,856 deaths or 74.6 per population, or about 13.8 percent of the
total deaths in 1989. -

Assumptions:

1. Morbidity Cases - The 1989 Philippine Health Statistics which indicates the causes of

. morbidity was presented to the panel. Based on their assessment, data on the heart
disease profile was not accurate since not all cases from all over the country were
reported. Adjustments were made on morbidity cases and the estimated prevalence of
cardiovascular diseases is 10 percent of the population in 1992 and 2000. This implies
that 6.4 million are expected to seek consultation in 1992 and 7.5 million in 2000. The
most common heart diseases expected to prevail are congenital heart disease, coronary
artery disease, hypertensive heart disease, rheumatic heart disease and valvular diseases.
No estimates were given on the prevalence of each sub-disease such that only the total
morbid population under cardiovascular diseases was considered.

Cases of cardiovascular diseases are likely to remain the same or deterjorate
depending on the status of the economy. While primary and secondary prevention
programs are being implemented by both public and private agencies in combatting these
diseases, more efforts must be exerted particularly in promoting a healthy lifestyle. The
DOH in partnership with Local Government Units and other sectors has set its objectives
in improving the health status of the Filipinos. A 20 percent reduction in cases is being
targeted by the year 2000. This means that the adjusted morbidity case of 10 percent
given by the panel will decrease to 8 percent morbid population or 6 million.
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The assumption is that 70 percent of all cases of cardiovascular diseases will be
handled by cardiologists while the remaining 30 percent will be attended to by general
practitioners and other specialists. _

Norms of Care - Cardiovascular discases apply both to in- patient and outpatient care.
Lower and higher values are adopted in computing the norms of care. It is assumed that
an average of 2 visits are required both for in-patient and outpatient care. For outpatient
care, initial and follow-up consultations are considered while for in-patient care, surgical
operations and non-surgical operations like daily patient rounds are taken into account.

It is assumed that for 1992 and 2000, the minimum and maximum time required
for outpatient are 15 and 30 minutes, respectively. The minimum and maxjmum time
required for in- patient non-surgical are 5 and 10 minutes, while a minimum of 55
minutes and a maximum of 5 hours are required for surgical operation.

In the absence of accurate data on the number of outpatients and in-patients under
cardiovascular diseases, it is assumed that only 30 percent of the total morbidity cases will
be considered outpatient, 70 percent for in-patient with a breakdown of 49 percent for
in-patient (non-surgical) and 21 percent for surgical operations. Hence, the computed
norms of care for 1992 and 2000 are .61 and 2.56 hours, respectively.

The computed total service requirements for cardiovascular diseases by 1992 are
2.7 million (medium assurnption), and 11 million (high assumption), 3 million (medium
assumption) and 13 million (high 2 assumption) in 2000 (without policy change) and 10
million (high 2 assumption) in 2000 (with policy change).
Delegation and Substitution - An internal medicine practitioner specializing in cardiology
appears to have the capacity of absorbing auxiliary personnel. It is assumed that five
percent of the total services under the care of cardiologists are delegated to the nurses.

The main activities delegated to nurses are taking blood pressure and pulse rate,
injections and giving of medication.

Physician Productivity - Cardiologists are expected to devote an average of nine hours of
patient care per day. Usually, they spent 2 to 3 hours in clinic, 2 hours for regular patient
rounds, and 1 to 4 hours for surgical operations. It is assumed that they work 6 1/2 day
per week and 53 weeks per year. No official holiday-is accounted for in the working
days since cardiologists are obliged to see their patients especially those with chronic
condition. ‘ - ‘

Requirement for Non-Patient Care - It is assumed that only 5 percent of the total number
of services will be added for non- patient care activities such as teaching, administration
and research. Cardiologists concentrate more in practicing their specialty for patient care
rather than devoting themselves to non-patient care activities,

Applying these medium assumptions, the computed requirements for cardiologists
are 907 for 1992 and 1,062 for 2000. Using the maximum norms of care, the estimated
requirements for 1992 are 3,786 and for 2000, 4,432 (without policy changes) or 3,545
(with policy changes). If only 50 percent is assumed for the percentage requiring care
from cardiologists, only 648 is required for the year 1992 as the low assumption.
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B.3.3 Pediatricians

The health and well-being of children, their development, treatment and care are ‘among

the responsibilities of pediatricians.

1.

Morbidity Cases - The practice of pediatrics is not limited to one organ unlike other
specialties (Ophthalmology, Gynecology, and others), nor with just one disease or system
as in Cardiology, Hematology and Gastroenterology. Pediatrics may be considered as
the whole of Medicine applied to an individual. It is concerned with the physical,
emotional and social health of children, including all factors affecting their welfare from
conception to adolescence. At present, the age periods included in Pediatrics as
recommended by the WHO start from zero to twenty years and 364 days old.

The NSO projected population of ages zero to 21 in 1992 and 2000 is used as the
basis for computing the morbidity cases. In 1992, the projected population is 33,668,376
and 36,438,662 for 2000. This pediatric age coverage constitutes about 52 percent and
48 percent of the population in 1992 and 2000, respectively.

The 1989 NHS as adopted by the panel reveals that the top leading causes of
morbidity in zero to 21 years old are bronchitis, diarthea, influenza, pneumonia, and
measles. In this study, all the 23 notifiable diseases were accounted for the pediatric age.
In variance to the computation of other specialties, each disease was applied to compute
the need for pediatricians. There are 23 estimated requirements using the same values for
percentage requiring care, adjusted needs, norms of care, percentage delegation and
substitution, full-time-equivalent and percentage requirement for non-patient care
activities,  All these 23 computed requirements were summed up to get the total
requirements for pediatricians. :

Some of the services of pediatricians include the following: pre- and post-natal
care of infants; diagnosis and treatment of disorders of growth and development;
preventive care through periodic examinations and immunizations; anticipatory guidance
and counselling; diagnosis and treatment of illness and injury; diagnosis, treatment and
rehabilitation of patients with abnormalities both physical and mental, congenital and
acquired; consultations; concurrent care; consecutive care; screening tests for vision;
hearing and intellectual development; psychiatric and psychological services, both
diagnostic and therapeutic; and other services. While these services require 100 percent
total care from pediatricians, the general practitioners also serve this clientele. It is
assumed that only 50 percent requires care from pediatricians while the other 50 percent
obtains its care from general and family physicians. _ :

Norms of Care - To provide proper health care for the pediatric age group, babies of ages
zero to 12 months after birth, the perinatal period from the 28th week of gestation to the
first six days after birth, the neonatal period-the first month after birth require an average
of 9 visits per year. The early infants (1-2 years old) require an average of 3 visits per
year, and the toddlers or later infants, pre- school children, school children and
adolescence require one visit per year. This gives a total average of 13 consultations
required from pediatricians.

Based on experienced clinician, the normal consultation for this pediatric age
group is ten minutes. Hence, the norms of care requires two hours. '
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Delegation and Substitution - The services of pediatricians have become broader in scope
in terms of preventive, curative, promotive and rehabilitative care for the individual
famnily and community. While they tend to devote themselves to more specialized care,
the role of nurses, midwives and physician assistants becomes apparent as they contribute
substantially to primary care. It is assumed that 37 percent of the total service
requirements for pediatricians is delegated to the ancillary medical workers. The activities
delegated to these non-physician workers include routine immunization, intravenous
immunization, diagnosis, early management of ailments, health education and disease
prevention.

Physician Productivity - It is assumed that pediatricians provide eight hours per day to
patient care taking into account the out-patient, in-patient care activities, 6 lﬁ working
days per week and 53 weeks per year with no sick and personal leave. Hence, the
average number of visits that can be handled per year is 2,756.

Requirement for Non-Patient Care - Training, teaching, research, administrative activities
have made remarkable progress in the field of Pediatrics. It is assumed that 10 pércent
of the total number of services will be added for these non-patient care activities.

Applying these medium assumptions, the total number of pediatricians required to provide

all the services needed by the pediatric age group is 648 in 1992 and 701 in year 2000.

B.3.4 Ophthalmologists

The need for eye health care covers an entire continuum of services which are for sight

conservation, promotion, and restoration. Health personnel who are trained to provide eye care
include physicians who specialize in ophthalmology, physicians in general, nurses, optometrists
and opticians, Ophthalmologists are essentially concerned with the examining, studying and
analyzing ocular functions, and correcting their defects,

Applying the medium assumptions, the total number of ophthalmologists required to

provide all the services needed by the population is 1,384 in 1992 and 1,258 in 2000.

1

Morbidity Cases - The 1987 Institute of Ophthalmology-UP Manila Blindness Survey
Group claims that the ocular morbidity rate in the Philippines is 77/100,000 population.
The leading causes of ocular morbidity among Filipinos are error of refraction, infections
of the conjunction, eyelids, corneas, cataracts, glaucoma, squints and diseases of the
retina and optic nerves as shown in Table IIL5. This reference data was adopted for
ophthalmologists for the years 1992 and 2000. The expected cases of ocular morbidity
are 49,479 in 1992 and 57,992 by the year 2000.

Also, the survey demonstrated a binocular blindness prevalence rate of 1.07
percent and a monocular blindness of 0.06 percent of the total population. Applying
these percentages to the 1992 and 2000 projected population, the expected cases of
blindness are 1,073,125 and 1,256,241 respectively. Adjustments were made in estimating
the blindness prevalence rate of 1.67 percent for the years 1992 and 2000 when the
cataract blindness backlog was considered. It is assumed that 10.5 percent or 112,710
patients with bilateral cataracts of the total number of blind Filipinos have been operated
for 1992. This means that the blindnéss prevalence rate has decreased from 1.67 percent
to 1.49 percent for 1992. For the year 2000, the rate will fall from 1.67 percent to 1.12
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Table III.5 - Leading Causes of Ocular Morbidities in-the'

Philippines
'Anatomic/Etiologic UP-PGH! Mangubat? Olivar' 10 Surve;‘-
1970 1970 1973 1987

R e i e A S e L D AR A W e A v R ek kA -

Errors of Refraction 30.00% 28.30% 52.10% 6.31%
Conjunctiva: Infections 22.50% 24.00% 15.00% 6.26%

Cataracts 8.90% 11.00% 15.49% 4.56%
Eyelids, e.g. Infections 9.40% 2.60% 1.68%
Cornea, e.g. Infectious,

scars |, 6.29% 6.52% 4.48% 1.15%
Glaucoma 1.20% 3.43% 3.78% 0.16%
Squints - 0.90% 0.70% 0.63% 0.45%
Retina/Optic Nerve

Diseases 1.10% 1.80% 2.45% 1.99%

ki — . o Y = A S o . . . v R AR e b R D e e S A e e o o —

lEye Clinic Patients: N = 17,155 Cases
2Eye patients seen in various rural eye clinics conducted by
the PSO

'Fye patients seen in a rural eye clinlc in Ilocos Region: N =
1,426 cases

‘Nationwide, population-based survey; ocular morbldity rate of
77/100,000 population.

Source: Salceda, "Controvery between two O's®" in the UP
Bagumbayan, 1992

percent when 33 percent of the bilateral cataract patients will have been operated on.

Percentage Requiring Care - Data on blindness and ocular morbidity in the general
population indicate that only 37 percent of the eye diseases and disorders need the
expertise of ophthalmologists. This data was used to assume that only 37 percent of the
total cases requires direct care from ophthalmologists. In the absence of ophthaltmologists,
people with eye problems are better served by the general medical professionals. The
survey conducted by the Institute of Ophthalmology indicates that 92 percent of the -
general medical practitioners in 75 provinces were consulted by patients for their eye
problems and that 83 percent of these practitioners were competent enough to treat eye
problems. (Salceda, S. & Tan, R: Non-Ophthalmic Physicians and Eye Care). Hence,
the computed adjusted need is 18,307 cases for 1992 and 21,431 for 2000. ‘

Norms of Care - The treatment of various ¢ye problems requires regular visits. In this
study, it is assumed that an average of 10 visits are required per episode of acute and
chronic condition per year. The diagnostic treatment and follow-up consultation last an
average of 30 and 15 minutes, respectively. Surgical operations require an average of 4
hours. However, only 37 percent of the total morbidity cases requires surgical services.
From the weighted average of the time needed for eye problem treatment, it is assumed
that the duration of consultation is one hour and seventy six minutes. Hence, the
computed norms of care is 1.764 hours.

Delegation and Substitution - The delegation and substitution as percent of the total
~ services for ophthalmologists is.assumed 10 percent for ocular morbidities and 30 percent
for blindness prevalence. Nurses in the rural health units provide basic eye care services
to those suffering from common eye diseases and initiate referrals for more complicated
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cases. The role of nurses in the private sector is purely assistive in eye clinics and in the
operating rooms. Midwives on the other hand instill the Crede prophylaxis (silver nitrate
solution) into the eyes of the newly born babies to prevent Ophthalmic Neonatorum.
Barangay Health Aides are being.trained to conduct eye health education, recognize
Bitot's spots and administer Vitamin A capsules, apply tetracyclines for infections of the
conjunctiva as well as remove foreign bodies in the conjunctiva. (Salceda, 1989)

Physician Productivity - It is assumed that the ophthalmologists provide 11 hours per day
to patient care taking into account the out-patient, in-patient care activities, 6 working
days per week and 53 weeks per year with no sick and personal leave. Hence, the
average number of visits that can be handled per year is 3,432.

The average number of outpatients and in-patients treated per working day per
ophthalmologists is equivalent to 10-12 patients in urban areas and 80-100 patients in
rural areas.

Requirement for Non-Patient Care - It is assumed that 25 percent of the total number of
services will be added for non-patient care activities such as teaching, administration,
research, community programming and planning. There is also the need for managing eye
health and diseases problems, training of other health personnel for public health

ophthalmology and continuing education for basic eye care services.

Low and High Assumption (1992)

There is no exact data on the number of visits required per episode of acute and

- chronic condition per year. - It is assumed that 8 and 12 aside from 10 (medium"

assumption) are possible values for the frequency of consultation. This assumption results
in changes in the norms of care of 14.11 (low assumption) and 21.17 (high assumption).
As a consequence, the requirement for ophthalmologists decline to 1,108 using low
assumption of 14.11 norms of care and increases to 1,661 using high assumption of 21.17
norms of care for 1992.

Low Assumption (2000)

A nationwide program that draws the support from the public and private sectors,
communities, families and individuals on proper eye care, and recognizing the early signs
and symptoms of eye discases, will eventually reduce the rate of blindness. Moreover,
the projected ocular morbidity rate will drop from 77 to 50 per 100,000 population in the
year 2000 as determined by the experts. This means that the expc:ctedp cases would be
37,612. Otherwise, the assumed 77 per 100,000 ocular morbidity will remain in 2000.

Given that the other parameters remain constant, the consequence of a decrease
in the number of morbidity cases will cause a drop in the requirement for
ophthalmologists from 138 to 89 under ocular morbidity.

If 40 percent or 87,936 patients with bilateral cataracts of the total number of
blind Filipinos will be operated on by the year 2000, the blindness prevalence rate will
decrease from the medium assumption of 1.12 percent to 1 percent. As a result, a -
minimal change will occur for the requirements for ophthalmologists from 1,258 to 1,092.



n
High Assumption (2000)

The requirement estimates by the year 2(5-00 under high assumption is 1,392 if the
assumed bilateral cataracts backlog is-25 percent. '

B.3.5 Surgeons

The promotive and preventive care being handled by surgeons are generally similar to
those provided by general practitioners and other specialists in terms of giving instructions on
well-care, e.g. anti-smoking to prevent lung cancer. Surgeons perform the entire diagnosis and
reatment components of diseases which are surgical in nature like cancer of the mouth and
cancer of the breast. Rehabilitative care by surgeons refers to the post-operation treatment needed
by the patient. Also stressed in this specialty is the palliative care which also applies to other
specialties handling diseases with no known cure. Their function here is to alleviate the condition
of the patient as much as possible. :

Current requirement estimates for surgeons are 317 (low), 377 (medium), 952 (high).
Future requirement estimates are 334 (low), 743 (medium) and 1,115 (high) for year 2000.

Assumptions:

L Morbidity Cases - The top three morbidity cases under the care of surgeons are
cardiovascular diseases, cancer and accidents. Morbidity figures for cardiovascular
diseases and accidents were taken from the 1989 Philippine Health Statistics while cancer
cases were obtained from accurate population-based cancer registriés. ‘Given all these
data, the proportion of the population needing surgeons registered .01,

Cardiovascular diseases and accidents are expected to be reduced by around 15 per
cent if there will be significant improvement in the delivery of health services particularly
at the promotive/preventive care level such as programs on nutrition and immunization.
For cancer cases, there will be a 5 per cent increase if the current situation prevails and
only marginal attention is given to cancer.

2. Percent Requiring Care - The diagnosis of a disease which requires operation or surgery
is usually done by a specific internal specialist so that oftentimes a surgeon attends to the
patient only during surgery. The post-surgery care is likewise taken cared of by the same
specialist. Therefore, 20 percent of the cases are treated by the surgeon and the rest by
another specialist.

3. Norms of Care - Surgery requires only one visit or treatment per year, The surgeon
) spends an average of two to three hours in the operating room.

4, Delegation and Substitution - Surgeons delegate much of their tasks to nurses who
" usually devote 90 percent of their tasks in preventive care, 80 percent in rehabilitative and
95 percent in palliative care. Since surgeons attend mainly to operations spending
between two and three hours in the operating room, these delegations are deemed not
significant and therefore will not be considered in determining the requirement.

3. Annual Productivity - Out-patient or office visits to surgeons are minimal compared"with
other specialties. In a day they spend three hours in the operating room, work 5 to 6 days
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a week and 46 weeks a year.

6 Requirement for Non-Patient Care - Based on professional judgment, half of the

% requirement for surgeons should go to non-patient care. Teaching requires 30 percent,

research needs 10 percent and administration needs another 10 percent. These figures are
applicable until the year 2000,

B.3.6 Obstetrician-Gynecologists

For obstetrician-gynecologists, preventive and promotive care means taking care of
reproductive and non-reproductive women. Restorative care is given during post-natal while
rehabilitative care refers to instructions on birth-spacing and family planning.

Requirement estimates for 1992 are 2,991 (low), 5,598 (medium), 6,928 (high). Future
requirements are 3,636 (low), 6,800 (medium), 8,420 (high).

Assumptions:

1. Morbidity Cases - The ratios of women's morbidity cases to the total reproductive female
population (15 to 49 years) are taken. These morbidity cases are expected to decline by
15 percent if better screening is done for high-risk pregnancy and more facilities, trained
personnel and referral system are made available.

2, Percent Requiring Care - This is assumed to be 90 per cent.  For the year 2000 it may
be lower given improvements in obsictrical and gynecological services and facilities.
There will be a decline in the number of morbidity cases if progress is made on
obstetrical and gynecological services and facilities.

3. Delegation and Substitution - There is actually no delegation and substitution of tasks to
other medical personnel in the entire treatment of ob-gyne conditions. Based on experts'
opinion, their presence and supervision are required in each type of care. Even in normal
delivery, an ob-gyne must be present to give the nurses and midwives the necessary
instructions. :

4, Norms of Care - Care for pregnancy with cormplications of hemorrhage, hypertension and
infections needs an average time of 4.2 hours. Patients have to make three or four office
“visits every month for more or less 4 consecutive months in a year to get adequate
medical care, Ob-gynes spend an average of 30 minutes per visit, Pre-natal check-ups
consume 20 minutes of their time, curative consumes 40 minutes and birth delivery both
caesarian and normal consumes 30 minutes. -

5. Annual Productivity - An ob-gyne is on call for 24 hours especially for birth attendance.
. He has six working days and 46 working weeks in a year.

6. chuireincnt for Non-Patient Care - Of the total requirement for this specialty, 70 percent
: is assumed to be devoted to non-patient care. '
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5.3.7 Pulmonologists/Chest Specialists

For 1992, requirement projections for pulmonologists are 216 (low’ ’ 545 medmm 54 ,
(high). For 2000, the requircments are 240.(low), 558 (medium), 1,197 ¥ s ¢ ), 9

Pulmonologists or chest specialists give instructions on proper sanitation and protection
against pollution in the environment as their preventive/promotive g?n-cﬁon. Medical treatment
for therapy of respiratory diseases and thoracic surgery or operation of the lungs and the

diaphragm (thorax) are considered as restorative care while the use of irometry to expand the
lungs and the use of the IPPV machine are referred to as rchabilitativﬁnabilitanvc care.

Assumptions:

1. Morbidity Cases - Bronchitis, pneumonia, tuberculosis and cancer of the lungs are cases
requiring chest specialists. Three estimates are considered in developing the morbidity
case: .023 (low), .40 (medium), .70 (high). If there will be no improvement in the present
environmental condition an increase of five percent is expected in the future. On the
other hand, if significant progress is made, morbidity cases will decline by five percent.

2. Norms of Care - Treatment of bronchitis and pneumonia requires six visits for a duration
of five minutes. Tuberculosis requires two to three visits for five minutes while lung
cancer needs one to two visits but its operation or surgery takes two to three hours. In
severe cases such as advanced lung cancer, visits become less frequent as the patient's
condition becomes terminal, '

3. Deleowation and Substitution -- Thirty percent of* preventive and promiotive tasks of
pulmonologists such as lecturing on well-care can be delegated to nurses and interns.
Pulmonary therapists take 15 percent restorative care which, however, is considered as
100 percent delegated since chest specialists' tasks are primarily curative. Furthermore,
preventive and promotive care under this specialty is being done by other physicians and
other health personnel.

4, Annual Productivity - The average time a pulmonologist works per day is ten hours. He
works six days a week for 46 weeks in a year.

5. Requirement for Non-Patient Care - Of the total requirement for this specialty, 60 percent
should be devoted to non- patient care,

B.3.8 Psychiatrists

Current requirement estimates for psychiatrists are 3,766 (low), 4,184 (medium), 5,230
(high). Future requirements (2000) are 4,408 (low), 4,898 (medium), 6,123 (high).

Assumptions:

1. Morbidity Cases - About two percent of the population needs psychiatric treatment.
These are patients suffering from mental illness such as schizophrenia, paranoia and those
brought about by prohibited drugs. Preventive care for mental illness is being undertaken
at the primary health care level so that psychiatrists will perform mainly restorative and
rehabilitative care. It is estimated that half of the mentally sick population are treated as
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in-patients.

Delegation and Substitution - The perceniage delegated to nurses and other specialists is
15 percent. This applies to both out-patients and in-patients.

Norms of Care - In-patients are confined in a hospital, clinic or rehabilitation center for
two to four weeks. Psychiatrists visit them twice a week with 30 to 40 minutes per visit.
For out-patients, treatment requires two to three consultations every month, each
consultation lasting for about 20 minutes .

Annual Productivity - A psychiatrist works around ten hours a day for at least five days
in 45 weeks a year. _ '

B.3.9 Infectious Disease Specialists

As a tropical country the Philippines has a signiﬁéant need for this specialty. Control of

communicable disease, prevention of complication and reduction of fatalities are important
considerations in dealing with cornmunicable diseases. ‘

Assumptions:

Morbidity Cases - In developing the morbidity case estimates, this study considered the
following: typhoid, diarrhea, tuberculosis, leprosy, diphtheria, whooping cough, tetanus,
acute polio, varicella, measles, infectious hepatitis, malaria, syphilis, gonacoccal infection

_pneumonia, influenza, and AIDS/HIV, The number of cases-was taken from the 1989 -

Philippine Health Statistics.

Different percentages of requiring carc were adopted for each disease. For
instance, 80 percent is assumed under acute poliomyelitis, gonococcal infection, typhoid,
and 100 percent for leprosy, malaria, and AIDS/HIV. The assumed loading assignment
could vary since other specialties and the general practitioners as well handle infectious
diseases.

Norms of Care - Each type of infectious discase requires various norms of care. The

treatment of malaria needs 30 days stay in hospitals and the assumed frequency of

ggnsult;ation is 14 with a mean duration of 40 minutes, (Sec Table for other type of
iscase

Delegation and Substitution - Ten percent is delegated to ancillary medical workers both
for in-patient and outpatient, ‘

Percentage Requirement for Non-Patient Care - Medical doctors specializing in infectious
diseases are continually doing research for the control of communicable diseases. The
assumed percentage for research, teaching, administration, and community programming
is 23 percent.

The computed requirements under this specialty for 1992 are 1,533 (medium assumption),

2,040 (high assumption). Future requirement estimates are 1,559 (medium assumption), 2,387
(high assumption). B ' '



B.3.10 EEN.T.

Doctors "under this specialty deal with preventive, restorative and habilitative care of
atients with diseases of the eye, ears, nose and throat. Part of their preventive and promotive
care are prophylactic management, training of rural health units personnel, practicing as general
ractitioners in rural areas, Restorative and rehabilitative care include anatomical medical or
surgical management, follow-ups and post-medical surgical management, and sub-specialty
training for complete management. -

Requirement estimates for EENT specialists for 1992 are 846 (low), 1,410 (medium), and
296; Eglggg The computed requirement by the year 2000 are 990 (low), 1,651 (medium) and
3,466 (high).

1. Morbidity Cases - No data on the morbidity cases under E.EN.T is available, Of the total
population, 10 percent is assumed morbid in low and medium assumptions, and 70 percent
for high assurmption. Intra-referrals in this specialty is common since there are other
specialists with more or less similar concens like ophthalmologists and internists.
E.EN.T doctors on the other hand also practice as general practitioners, The percentage
requiring care therefore poses as an important indicator of the requirement for this

specialty, The assumed percentage requiring care are 30 percent for low, 50 percent for
medium, and 15 percent for high.

2. Norms of Care - The weighted average of the norms of care is 1.51 taking into account
the surgical operations, check-ups, “and diagnosis. The computed frequency of
consultation is 4.60 with a mean duration of 20 minutes,

3. Dclcgaﬁbn and Substitution ..~ A minimal percentage of 5 percent is delegated to
non-EENT doctors. The specific task delegated especially to nurses is screening,

4, Annual Productivity - EEN.T. doctors spend, on the average, 11 hours a day, six days
a week, and 52 weeks a year,

5. Requirement for Non-Patient Care - Only 5 percent of the total requirement is assumed
for non-patient care. ‘
B.3.11 Dermatologists

Current requirement projections for this specialty are 263 (low), 526 (medium) and 1,052
_ (high) while future requirements are 308 (low), 615 (medium) and 1,231 (high).

Assumptions:

1. Morbidity Cases - The Jose Reyes Memorial Hospital, known to specialize in skin
diseases, reported more than 60,000 old and new cases for 1992. There are wide
variations in the norms of care for the treatment of skin diseases since they range from
mild to severe cases.

2. Percent Requiring Care - A 90 percent requiring care is assumed; ten percent is provided
-~ by other specialties.
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| 3, Norms of Carc - A skin disease needs an average of 8 consultations for treatment with
15 minutes or .25 hours per consultation.

4, . Annual Productivity - A dermatologist works ten hours per day in 5.5 days a week and
.. 46 weeks a year.

5. Percent Required foi' Teaching Research and Administration -
15 percent of the total requirement for this specialty is needed for non-patient care,

B.3.12 Rehabilitation Medicine Specialists.

Rehabilitation medicine or physical medicine and rehabilitation refers to those processes
that are designed to enable persons with acute illness or those who have undergone surgery to
revitalize their impaired functions, Physicians under this specialty, along with the physiatrics,
occupational and physical therapists, speech pathologists and specialists in other disciplines
address the physical, social, vocational and psychological functions of individuals in averting
further deterioration of many of the less severely disabled and totally dependent category. Hence,
the need for rehabilitation is vital to restore the individual to the highest possible level of
physical, economic, social, and emotional self-reliance. _

Assumptions:

L. Morbidity Case - In January 1993, the Philippine Medical Association reported 4.2 million
disabled Filipinos for whom age, extent of disability, or personal desires preclude a need
of rehabilitation service for total care. ‘This spccia]ty covers patients with strokes, spinal
cord injury, closed head trauma, neurologic disorders, peripheral vascular disease,
musculoskeletal problems, metabolic diseases, diseases of the muscular and neuromuscular
systems, cerebral palsy, poliomyelitis, cancer, J)araplegia or quadriplegia, pulmonary
problems, problems of children and geriatric medicine. No information was available as
to the specific number of incidence for each case. What scems uscful so far in
developing the morbidity case is the data given by the Philippine Medical Association.
Of the 4.2 million disabled Filipinos, it is assumed that 40 percent arc neurologic
disorders; 30 percent are orthopedic cases; 15 percent have cardio-pulmonary problems
while 15 percent belong to other types of conditions. Low and high assumptions made use
of five and seven percent morbid population, respectively.

2. Norms of Care - Rehabilitative patients require constant visit depending on the severity
of the case. It is assumed that the average patient's condition requires 3 visits with each
visit lasting 40 minutes, '

3. Delegation and Substitution - The assumed delegation and substitution as percent of the
total medical care services under Rehabilitation Medicine is zero. The treatment of
patients requires a team approach where each concerned health workers such as
occupational therapists, physical therapists, rehabilitation nurses and other health aides
perform distinct functions. : : .

4. Annual Productivity - Physicians under rehabilitation medicine usually spend 12 hours per
day for direct patient care, six days a week, and 53 weeks per year.

5. Percent Requirement for Teaching, Research and Administration - Non-patient care by this
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specialty needs 23 percent of the total requirement.

Applying these assumptions, the requirement estimates for 1992 are 2,071 (low), 2,708
(medium;, and 2,900 (high). For the year 2000, the requirements are 2,425 (low), 3,170
(medium), and 3,395 (high).

B.3.13 Total Physician Requirement

Over-all current requirement estimates for physicians are 23, 171 (low), 50,038 (medium
and 69,161 (high). For the year 2000, estimates are projected at 24,142 (low), 68,450 mcdiumg
and 100,211 (high).

General practitioners account for the largest share in the total physician requirements. The
present thrust of the government on primary health care or promotive/preventive care suggests
the increasing need for general practitioners. -

Among all the specialties, ob-gynecology ranks first followed by psychiatry, rehabilitation
medicine, infectious diseases and ophthalmology. The reason is that psychiatrists spend more
time with patients for diagnosis and treatment while the rest cither have big percentage of
morbidity cases or big percentage requiring care. Those with the least shares in the total
physician requirements are pulmonology, surgery and dermatology. This is due to the wide
practice of intra-referral to other specialties and delegation to health auxiliaries. It should be
noted that most surgeons are tied to a major specialty, e.g. thoracic surgeons are also chest
specialists, neuro-surgeons are neurologists, pediatric surgeons are pediatricians, ete. Physicians

who are highly specialized have lower requircments than-those with general or broader scope of =~

work like ob-gynecology, EENT, and occupational medicine. In the case of pediatrics, albeit a
broader specialty, the requirement is low due to delegation and substitution and the assumed low
morbidity cases. -

B.4 Requirements for Dentists

No community in the Philippines is free from dental diseases according to the Dental
. Health Department of the Department of Health. Only five percent or less are free of tooth
decay. While dental diseases are viewed only as indirect threats to life and seen only as prostrate
illness, dental disease tops all other disecases in morbidity. The role of dentists becomes
indispensable in providing dental care.

Health instructions for self-care, dental health education, oral hygiene instructions, scaling
and fluoride utilization are just some of the activities under dental preventive care. Mouth
examination, applying anesthesia, cutting of tissue, insertion of filling materials, x-ray taking and
simple extractions fall under restorative care. The treatment of cleft palate, complicated
periodontal diseases, abnormal soft tissue growth, abnormal bone condition, enamel aberration,
pulpitis, periapical diseases and missing teeth comprise rehabilitative and habilitative care,

Current proj ection requirements for dentists are 86,732 (low), 91,551 (medium) and 97,180
(high). Future estimates (2000) are 33,844 (low), 78,965 (medium) and 112,387 (high). These
estimates are based on the following assumptions: : .

L. Morbidity Case - The Second National Monitoring Evaluation Dental Survey (1987) done
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by Dental Health Service of DOH serves as the reference data on dental diseases. The
survey indicates that nationwide, the percentage of 5,770 sample examined with active
dental caries on temporary and/or permanent teeth for all ages stands 93.9 pereent, 89.5
of those examined had one or more permanent tooth ccays for filling, missing, filled and
decayed indicated for extraction; 58.3 percent had missing teeth; 23,3 percent had no
healthy sextant; one of every 14 subjects examined was found to have dec? ockets in one
or more sextant; 16.8 percent were denture wearers; 63.3 were in need o gcnturc repair;
10.2 percent were affected by fluorosis; 41.3 percent relguired orthodontic treatment; 38
percent were in need of periodontal treatment. Data on the proportion of population with
dental needs were presented to experts for validation, The total morbid population ,
however, had been adjusted to 98 percent following professional judgment. The following
assumptions were considered: each person has at least one missing tooth; a child loses at
least one permanent/temporary tooth before age six. A hundred percent requiring care
was also assurned.

2. Norms of Care - Dental treatment requires around four (4) visits or consultations in a year
with a mean duration of 30 minutes or ,5 hours per consultation. Pre-adolescents usually
require one visit; adolescents, four visits; and, adults, six visits in a year with a span of
30 minutes per visit.

3, Delegation and Substitution - For the 1992 baseline or medium projection which is based

on experts' opinion, five percent of dentists' tasks are consid delegated to dental aides

or auxiliaries. Low and high projections, on the other hand, are placed at 10 and 3

percent, respectively which slightly diverge from that of the medium assumption. For the

year 2000, a high percentage of delegation pegged at 70 percent is assumed for the low

_projectior. in.view of the-successful implementation of the dental health program focusing

on preventive care and training of dental aides. For the high projection, insignificant
delegation is assumed as represented by zero.

4, Annual Productivity - A dentist spends on the average five hours a day, 5.5 days per
week and 48 weeks per year.

5. Percent Required for Teaching, Research and Administration - For non-patient care, only
one percent of the current total requirement for dentists is needed. This figure is also
used in the low projection. For the high projection, five percent is considered. All future
projections likewise made use of one percent. -

B.5 Requirements for Nurses

Nurses work in diverse fields of health care. The total manpower requirement is summed
up for the fields of hospital service, public health, school health, industrial and occupational
healt.h, education and the smaller sectors of military nursing, private duty nursing,. clinic nursing
and independent nursing practice.

B.5.1 Hospital
Nursing care varies with the type of hospital, (whether primary, secondary and tertiary

hospital), and with the classification of patients (whether out-patient or in-patient and whether
Juder minimal, moderate or intensive care).
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B.5.1.1 In-Patients '

The computation of the requirement for hospital-based nurses who take care of in-patients
follows to some degree the framework of the modified GMENAC model. Among other
modifications is the use of bed capacity. Assumptions on full bed capacity and less than full
 capacity, as determined by the bed occupancy rate are used. That is, the number of in-patients
is represented by the total bed capacity of a hospital or by its bed occupancy rate.

Two scenarios were considered in projecting the total hospital beds for the year 2000:
(1)without change, in which growth rate was determined by the historical trend of the number
of hospital beds, and (2)with change, in which growth rate is 50 percent lower than that of the
first scenario assuming that there would be less demand for hospital beds as a result of the
government's effort in improving the primary health care. .

Table III.6 - Number of In-patients per day based on the
number of Bed Capacity : e

Ay o . S A L ey T e e S e 7 A S A e ks S Ay -

1990 2000
Type of Number of Bed Bed Capacity
Hospital Hospitals  Capacity W/o Cchanga W/ Change
Primary 800 14,632 16,355 15,494
Secondary 672 23,055 25,769 24,412
Tertiary 261 49,446 55,267 52,356
Total oo 15733 87,133 T 97’,39’1 T 9%z,262

e = T W MR Ak e v R e e TR A A e e T b AR ey A o - A A A T - ——

Sources of basic data: 1991 statistical Yearbook and
: Philippine Hospital Association

According to the 1990 SEAMIC Health Statistics, the bed occupancy rate for all hospitals
was 45.5 percent in 1987. However, this figure seemed to have been underestimated because the:
Philippine health care is perceived to be insufficient to serve the rural population. Thus
occupancy rate should be relatively higher. In this case, we adopted the 73 percent occupancy
rate of DOH hospitals in 1991 for the first scenario and assumed a 60 percent occupancy rate for
the year 2000. These assumptions attempt to capture the DOH vision on the cf?cctivcnws of
government and of the private sector's priority strategies on primary health care and preventive
and promotive programs for a healthier population. -

Patient classification. In most patient classification systems, patients are divided into
ee categorics on the basis of their dependency needs and the level of personnel required to
satisfy those needs. These are: minimal care, intermediate or moderate care, and intensive care
(which include total care). Patients in the minimal care category are capable of performing the
activities of daily living as long as the nurse provides the necessary equipment and supplies, e.g.,
meal trays. A patient in the intermediate care category may be able to feed, bathe, and dress
himself' without help but requires some help in special treatments or certain aspects of personal
care, e.g,, wound debridgement. Lastly, a bed-ridden patient who lacks strength or mobility.
necessitates nursing assistance in feeding, for instance, can be said to require total care while a
. ¢ntically ill patient who is in constant danger of death. can be said to require intensive care. -

The total number of patients receiving minimal, moderate or intensive care varies with
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Table III.7 —"Percentage of Patients in Various Level of
Care per Type of Hospital :

Percentage of Patients in

Type of Hospital - Various Level of Care
-Minimal Moderate Intensive
Care Care Care Total
Primary 70 25 5 100
Secondary 65 30 5 100
Tertiary 30 45 25 100

W o L by ey e e ke ey e e i Y FER M MR R e AR e T W A A AR AR i i e S S ma

the type of hospitals where they are confined (see Table 7). In primary hospitals, 70 percent
of the patients receive minimal care while in tertiary hospitals, 30 percent of the patients receive
minimal care. On the other hand, a lower percentage of patients under intensive care can be
found in primary hospitals but a higher percentage of patients receiving intensive care are found
in tertiary hospitals.

Norms of care. The number of nursing care hours needed per patient per day per levels
of care is defined as the number of visits within 24 hours times the duration per visit (in hours).
As shown in Table II1.8, the patients under intensive care require more nursing care hours than .
those under minimal care. :

Table III.8 - Number of Nursing Care Hours needed per
Patient per Day per Levels of Care

e TE N S R R W S T e M e Ty M e e N S A AR e M e e ey e W R M e vy W R W R R R A e S .

Levels of Care Number of Nursing Care Hours
Needed Per Patient Per Day

Level I - Minimal Care s

Level II - Moderate Care 3.6

Level III - Intensive Care 4.5

——— i ——— A T T e T T MY WY M S S R e e e R R TR W S AR AL A e A e e Ay

Full-time equivalent. The number of working hours ana onr- auues aepenas on KA >yu1
xnown as Forty Hour Per Week Law. This law states that personnel working 1n agencies located
-In one million population and in hospitals with one hundred bed capacity and over are entitled
to work forty hours per week. But those who work with lesser bed capacity will have to work
forty eight hours per week. :

The following table shows the derivation of the total working hours/year for those working
for 40 and 48 hours per week.

The percentage distribution of hospitals with less than 100 beds and with 100 beds or
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Table ITII.9 - Total Number of Working Days, Non-Working
Days & Working Hours of Nursing Personnel Per Year

@t - v " 6 T L ot e S AL e o

Rights/Privileges 4 Working Hours Per Week
Given Each Personnel  ---=~m=-m—---————rmomo—o——oo—oo
40 hrs . 48 hrs
1. bays of Vacation Leave - 15 15
2. Days of Sick Leave 15 15
3. Legal Holidays 10 10
4. Special Holidays 2 2
5. Continuing Education 3 . 3
6. Off Duties R.A. 5901 104 52
Total non-working days/yr 149 97
Total working days/year 216 268
Total working hours/year 1,728 _ 2,144

more in primary, secondary and tertiary hospitals are as follows:
Primary Secondary  Tertiary

less than 100 beds  99.12 96.73 29.50
100 beds or more 0.88 327 70.50

Relievers needed. The number of nursing personnel needed to staff the various
units/departments should be sufficient even when some of the personnel complement are off-duty,
absent, on vacation or sick leave, or on legal holiday off. _

Each employee is entitled to 15 days vacation leave, 5 days sick leave and 12 days
holiday off per year. They also enjoy 3 days for attending continuing education programs. Their
total number of absences is 45 days per year and the actual relief needed for each is 45 days/365
days or 0.123 per year.

To determine the total number of relievers needed, the computed number of nursing
personnel is multiplied by 0.123.

Delegation/Substitution. The delegation or substitution of nursing care of professional
nurses to non-professional nurses varies among patients. For minimal care paticnts, 45 percent
of the nursing care hours of professional nurses are delegated to non-professionals. However,
only 25 percent is delegated when patients are under intensive care (see Table below). .
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Table III.10 - The Ratio of Professional Nurse to Non-
Professional Nursing Personnel in Various Levels of Care

- e S T 8 ek o e (e 4 o e~ ——

- —————————————————— . A o’ . T ———— o ——— A o —— — ——

Level I - Minimal Care 55-45
: Patients

Level II - Moderate Care 60-40
Patients

Level III - Intensive Care 75-25
Patients
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B.5.1.2 Out-patients
The average pcrcentégc of in-patients and out-patients per year is given in the table below.

Table ITI.11 - Average percentage of
in-patients and out-patients per year

In-patients 25.0
Out-patients 75.0
Total 100.0%

Based on the study conducted by Azurin (1988), the ratio of igc-ipaticnts to out-patients was
21.8 : 79.2 in 1985. For the 1990 data, a 25 : 75 ratio was assumed.

Table IIX.12 - Average number of Qutpatients per day based
on bed capacity

. o ey o e ke R AR e kA e L e Py T -

1990 .2000
Type of Number of out- Number of Out-Patients
Hospital Hospitals Patients (W/o change) (W/Change)
Primary 754 43,896 49,065 46,482
Secondary 685 69,165 77,307 73,236
Tertiary 294 148,338 165,801 157,068
Total 1,733 261,399 292,173 276,786

. G ke L L AL e el . Y il e o o o e e Y ek T A e o

Using this ratio, the number of outpatients of primary hospitals is computed at 75 percent
of (number of bed hospitals over 25 percent of which are. inpatients). A similar computation is
‘Wsed with the number of outpatients in secondary and tertiary hospitals. o

Relievers. The computation is similar to that of the in- patient nurses,
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Delegation. In the out-patient department, the percentage of the services of a professional
nurse delegated to non-professiopial nurse is about 80 percent. - '

B.5.2 Public health

At present, there are 1,535 municipalities and 41,293 barangay units (Galang, 1991). On
the average, each municipality has 27 barangay units.

In 1990, there were 2,295 rural health units (RHUs) and 10,151 barangay health stations
(BHS). Each municipality has 1 or 2 RHUs with each RHU having an average number of 4
BHSs. As it is, there would be about 6 barangays sharing one BHS.

According to the 1991 DOH annual report, there were 3,358 nurses in the field services
nationwide with 1 or 2 nurses per RHU serving 4 BHS and about 1 or 2 nurses serving 24
barangays. :

Assuming that there is one nurse serving two barangays, the total number of nurses
required would be 20,647. .

B.5.3 School health

In 1990, there were 3,837 pre-schools, 34,382 elementary schools, 5,518 secondary
schools and 1,755 tertiary schools. Assuming one nurse per school (regardless of the number of
students), the total number of nurses required for schools is 45,492, However, since school
nurses have dual roles - health education and health services - the percentage requiring nursing
care for the school population would only be about 50 percent. Hence, the number of nurses for
school health centers would be half the total number of schools.

B.5.4 Industrial/Occupational health

Article 157, Book 4 of the Labor Code requires firms to have one full-time professional
nurse for firms with 50 or more workers. For firms with less than 50 workers, the Secretary of
Labor shall provide the appropriate regulations on health services.

In 1990, there were 4,822 manufacturing firms (with 10 or more workers). Following
the Labor Code requirement, the industrial/occupational nurses requirement would sum up to
4,822,

Requirements for all nursing areas are summed up in the table below, Low and medium
estimates are based-om 45-and 73 percent bed occupancy rates in hospitafs' while high estimates
are based on total bed capacity. Assumptions for the other service areas are similar across the
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range.

Table III.13 - Total nursing requirements ]
RN S R T AN ATl AR NS T RN S AN AN AT RS AR R E N AR DS A L L)

Year 1990 Year 2006
""""""""""""""""""""""""" Without Change .  With Changs -
“Casa I Case II Casa IIT Caze 5 Cave II Case 111 Case I Case IT Cage T11
High Modiumn Low High Medium Low ~ High Hedium Low
Howpitals 42,560 31.069 19,365 47,570 34,726 21,645 45,065 27,039 20,505

Public Health 20,647 20,647 20,647 20,647 20,647 20,647 20,647 20,647 320,647
School Health 22,746 22,746 22,746 26,781 26,781 26,78Y 28,781 26,781 26,781
Occupational 4,822 4,822 4,822 4,822 4,022 4,822 4,822 4,822 4,822
Othera 18,155 15,857 13,516 19,964 17,395 14,779 19,463 15,858 14,551

Total 108,529 95,140 81,095 119,783 104,370 48,672 116,777 95,146 87,304

B.6 Requirements for Midwives

Midwives concentrate their services in three areas, namely: maternal, child and

community/primary health care. The 1992 projected population was divided into these three types
of services. Under the maternal care, the projected population for female child-bearing age

(15-49

years old) is 16 million in 1992 and 19 million in 2000. For child care (0 to nine months)

the projected population is 1.76 million in 1992 and 1.74 million in 2000. The remainder (1 to
60 years old excluding O to nine and child-bearing population groups), projected at 46.1 million

(1992)

19,821
(high).

and 53.5 million (2000) are also beneficiaries of primary health care.

The total requirement estimates for midwives are 16,410 (low), 17,619 (medium) and
(high). Projections for the year 2000 are 16,154 (low), 16,604 (medium) and 23,055

Assumptions:

Morbidity Case - In computing the morbidity case under maternal care, the pregnancy
rate (3.5 percent of the total population) adopted by the DOH was used. Morbidity cases
under maternal care, child care and primary health care used in the current projections are -
14 percent, 100 percent and 130 percent, respectively. Future low and medium
projections for maternal care are assumed at 11 percent and 13 percent, respectively,
showing a slight improvement in morbidity case on account of an effective family
planning program while primary health care has 100 percent (decrease of 30 percent) for
low and medium projections taking into account the government's thrust on primary

health..

Norms of Care - The assumed normns of care for maternal handling of midwives is 7
hours. Pre-natal cases require 4 visits with 20 minutes (.33 hours) attendance, delivery

. cases require-an: average of 120-minutes (2 hours), post-natal cases réquire 2 visits with

15 minutes (.25 hours) attendance. Under child care, 4 visits a year are considered with
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25 hours or 15 minutes per consultation. For primary health care, communicable diseases
are used to determine the norms of care as 3 visits a yeax with .5 hours or 30 minutes of
attendance by midwives.

Delegation and Substitution - Medium projection for 1992 assumes 20 percent delegation
of midwives' job to Barangay health workers. Maternal care and primary health care
under the low projection however assumes a higher percentage (21 and 40 percent
respectively) in view of the 20,000 traditional birth attendants and 400,000 traditional
health workers who are being trained to attend to some health needs of the populace. The
high projections, on the other hand, assume relatively less delegation (5 percent).

4, Annual Productivity - A midwife spends, on the average, 8 hours a day, 6 days a weck
_ and 43 weeks a year.

5. Percent Required for Teaching, Research and Administration - Non-patient care by
midwives needs only 5 percent of their total requirement.

B.7 Medical Technologists

To estimate the need for medical technologists, the utilization rate of laboratory services
in hospitals and rural health units (RHUs) was derived based on the given number of hospital
beds and the DOH laboratory services (see Appendix C, Table B18). It is assumed that hospital
beds reflect the number of laboratory facilities of hospitals. It is further assumed that the
utilization rate is constant for a changing population. The estimated demand for laboratory
services is then converted into the manpower required to produce by means of the number of
services which could be produced by medical technologists annually. Data on the number of
services were taken from the 1989 Philippine Health Statistics (DOH hospital services) and the
1991 Annual Report of the DOH (public health services). An adjustment of 25 percent on the
Philippine Health Statistics data was done to correct for under-reporting. Services not included
in the DOH report such as those in clinics, etc. are estimated at 20 percent.

A total of 23,399 medical technologists is required by the present population. The
projected need by the year 2000 is 27,998. : '

B.8 Pharmacists

While provisions on pharmacy manpower is supposed to be a component of a rational
drug use policy, germinal activities of the country's National Drug Policy Program have not so
far included an agenda for pharmacy manpower production and utilization that would effectively
respond to the people's needs. This makes estimation of requirement for pharmacists doubly
~difficult since, ‘as- Gallagher (1987) - maintaimed, "there s’ no absolute: criteria“ of need, in"a
Practical sense." Ideally, the methodology should estimate requirernent for pharmacists based on
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ihe list of vital and essential drugs 1n the national formulary. With expert opinion on cutrent
ep,demmlogxcal and clinico-pharmacological issues and empirical evidence on the morbidities and
therapeutic needs of the population, the volume of essential drugs needed by the population and,

co,-respondmgly, the quantity and quality of pharmacists needed to prepare and dxspense' the
formulations will be estimated. Inadequate data, however, prevents this study from using this
method

Alternatively albeit rather crudely, this study makes estimates based on a range of low,
mcdlum and high assumptions. For the medium estimates, it is assumed that at least one
'pharmacist, as mandated by law, is needed per drugstore. At least one pharmacist is also
onsldered for all other pharmaceutical establishments (manufacturer, distributor, etc.). The DOH
‘minimum staffing requirement per hospital which is set per certain categories of bed capacity is
‘similarly taken into account, The total requirements for public and private hospitals are computed
‘based on a report by the Philippine Hospltal Association in 1991 (see Table B.17). For the low
‘estimates, requirement per manufacturer is similar to the medium estimate, while 25 percent less
pharmacists for drugstores and 50 percent less for non-Rx and Chinese drug outlets are assumed.
These reductions are considered delegatable to the sales personnel specially in small drugstores.
With delegation to nurses, hospitals are assumed to cope with 11 percent vacancy in pharmacy.
For the high estimates, the bigger manufacturers and drugstores are assumed to need more than
one pharmacist each; the top 20 manufacturers need at least three pharmacists while two
pharmacists are considered for Mercury Drug, the biggest chain of drugstore.

Based on the above premises, the total requirement for pharmacists in 1992 is at least
8,999, on the average 11, 382 and at most 11,922. Projected requirements for the year 2000 are
10,534 (low), 13,324 (medium) and 13,956 (high).

C. Summary

Table II1.14 summarizes the requirement estimates of health manpower categories. The
computations of each requirement are contained in Appendix C.

Among the six categories of health manpower, nurses have the highest requirement in the
country followed by physicians and dentists while medical technologists and pharmacists have
the lowest. By the year 2000, the population will remain in dire need of dentists, nurses,
midwives and physicians than any of the other health providers. The rate of morbidity and the
degree of delegation and substitution to health auxiliaries and/or other categories of manpower
largely determine the requirements, '

The modified GMENAC requirements mode! essentially sheds light on the roles of
midwives and physicians particularly ob-gynecologists. In-the hospitals, midwives mainly serve
as-nursing aides to0-ob- gynecelogists. In barangays,-midwives function almost as physiciansin -
the absence or scarcity of such health provider especially in far-flung rural areas. Both address



53 ~ Table lll.14 - Summary of Requirement Estimates for — 87
* H_ealth Manpower, 1992 & 2000

‘e - Fealth Manpower - 1982 | 2000 - T
lfes= . Category Low _ Medium __ High Low __Medium  High
[an Physicians 23,172 50038 69,161 | 24,142 68450 100,211
General/Family Practice 9784 30,645 39,158 | 8570 45840 61,120
Sids '

. | Speclalties Modeled 13,388 19,393 30,003 15,572 22,610 39,091
. Cardiology 648 907 3,786 849 1,062 3545
_‘_Pe_dlatrics . 617 648 1,702 668 701 6,756
_Ophthalmology 1,108 1,384 1,661 1,092 1,258 1,392
“Surgeons 317 an 952 3 743 1,115
- "Obstetrics-Gynecology 2,991 . 5,598 6,928 3,626 6,800 8,420
:PIu|mono|ogy 216 545 954 240 588 1,197
"Psychlatry 2,259 2,510 3,138 2,645 2,939 3,674
Infectious Diseases 1,191 1,533 2,040 1,394 1,659 2,387
E.EN.T 846 1,410 2,961 990 1,651 3,466
Dermatology 263 526 1,052 | 308 615 1,231
Rehabilitation Medicine 2,071 2.'_708 2,900 2,425 3,170 3,395
Specialties Not Modeled 781 1,247 1,929 | 860 1,454 2512
Dentists | 86,732 91551 97,180 | 33844 78,606 112,387
Nurses 81,095 95,140 108,929 87304 104,370 116,777
Midwives . 30,139 35,924 40,415 31,598 36,830 48,046
Medical Technologists 21,612 22,749 23,562 25859 27,220 28,1 92
Pharmacists 8999 11,382 11,922 | 10534 13324 13,956
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rthe need for maternal care but apparently each caters to a specific clientele. Midwives mostly
Miend to pregnant women belonging to the low incotwe class while ob-gynecologists attend to -
E’ﬁi’éke belonging to the middle to upper income brackets. It is during complications that an
Fob-gynecologist is consulted for treatment by women of low socio-economic status, '

The present thrust of the government on primary health care or promotive/preventive care
lincreases the need for general practitioners. Thus, physicians need more nurses and more
j({ﬁ"-,id{vivcs to respond to this demand. - ' '

y Most midwives are made to reside in a community where they are assigned. The
Department of Health provides residence health station on call for 24 hours, Midwives are thus
considered quite productive compared to other health personnel. Delegation and substitution with
barangay health volunteers and "hilots" or traditional birth attendants (TBAs), who are commonly

perceived by rural folks as the more pragmatic choice for obstetric and gynecological care, play
an important role in midwives' requirement now that regular trainings are being conducted by the
health department for them.
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v, HEALTH MANPOWER IMBALANCE ANALYSIS

Defining health manpower imbalance is difficult becausc of the complex and multi-faceted- -
pature of the concept of balance as applied to health occupations (Mejia, 1987).

" n the most general sense, health manpower imbalance refers to the discrepancy between
qumbers, functions, distribution and quality of health workers, on the one hand, and, on the other,
the country's needs for their services and ability to employ, support and maintain them. '

The supply of health manpower may be inadequate in one or several ways relative to a
specified health purpose or target, according to objective or subjective norms of care or standards.

The following sections A and B, respectively, compare the existing supply/stock of the-
health manpower estimated in Chapter 2 with the (a) standard health manpower requirements,
~ and (b) requirements of manpower derived from a normative qualification of needs for health
* manpower using the modified GMENAC model discussed in Chapter 3.

Section C discusses the distributional imbalance of health manpower in terms of
geographical distribution using the population/health manpower ratio as the indicator. Factors

which determine the regional distribution of health manpower are examined. Finally, section
D gives a comparison of population/health manpower ratios in selected Asian countries.

The succeeding analyses of health manpower may be more indicative than conclusive,
because of the difficulties in quantifying both present and future stock and manpower
requirements.

A. Stock v. Standard Requirements

To determine the imbalance, this section compares the standard requirement for health
personnel by work setting to the estimated “actual” stock of health manpower. o

Table IV.1 presents the total standard requirements by place of work such as hospitals,
rural health units (RELUs), schools and industries, and the actual stock by work setting. The
actual stock of health manpower by work setting in 1990 and 2000 is derived by multiplying the
Census percentage distribution per work setting to the computed net stock of health manpower
under the medium assumptions in Chapter 2. The percentage distribution per work setting is
assumed to be constant, that is, the same in 1990 and 2000. The prajected values of the standard

‘tequirements for the year 2000 are estimated using the historical trend of the number of hospitals,



3'90

ﬁsTabl: IV.1. Health Manpower Standard Requirements By Work Setting Va. Estimated Actual

Jogtock .. . . i ‘ R Lt

an_'._==_-_======- === —=Ess=gERE=sssncZn==sscooe Sx===x #EEmm== == _——
Hospitals R - . _School Health  Ind/Occpl Health .

{Prv't & Public) Public Health - (Prv't & Public) (A1l n“i'm’l&iiﬁi‘r"

AR A e

------

e - Lkt T T —— - -

. physicians
1990

: 18,911 28,021 3,014 2,615 1,579 304 1,222 607
2900 24,735 30:475 31,761 3:285 1,726 315 1,692 660
" pentists
1990 1,527 18,391 3,074 1,224 3,159 582 1,222 291
2000 1,993 23,850 3,761 3,353 3,452 768 1,692 an
ﬁurses
1990 25,565 44,214 3,074 3,358 3,159 1,960 6,634 1,407
2000 32,371 21,133 3,761 4,099 3,452 920 9,181 672
. Midwives
T 1990 13,325 74,316 20,493 11,994
2000 17,394 99,466 25,075 12,867
med Technologists
1990 2,071 18,288
2000 2,703 24,271
Pharmacists
1990 1,928 3,652
2000 2,474 3,692

unber of students and number of establishments with 51 or more cx:::l.ployt',t',s.'z

The actual figures of health workers under a hospital setting include those working ir
private clinics and laboratories while standard figures are limited to those working in hospital
The difference between actual and standard figures may indicate the number of health worker:

involved in private practice.-

The table reveals that the number of RHU personnel is less than the standard requireraent

'? Actual data and projections for the year 2000 using historical trend:

1990 2000
# of students
Pre-School - 321,459 444,698
* Elementary 10,284,861 10,952,231
Secondary 3,961,639 4,254,561
Tertiary 1,347,715 1,607,920
Total 15,915,674 17,259,411
# of hospitals 1,773 2,262
# of establishments
with employees of 51 - ‘
and more 6,634 9,181

Source of basic data: NSCB Statistical Yearbook



91

‘mentioned earlier, except in the case of nurses. However, questions could be raised on whether
.thiis number of nurses really meets the actual needs of the rural population considering that the
-gtanidard ratios used need to be updated. Assuming that these ratios are underestimated, then the
gap between the actual number of public health workers and the standard requirements is actually

.wider.

The table also indicates that the actual number of school health workers falls short of the

~standard school health personnel requirement. This gap will be aggravated if RA 124
requirements for physicians were to be adopted.

'In the industrial/occupational health sector, discrepancies are also observed. Actual
figures are far below the standard requirements.

From the foregoing findings, it could be deduced that health manpower shortage exists
in the following work settings: public health, school health, and industrial/occupational health and
safety. However, these findings may or may not reflect the overall shortage since surpluses
might be prevailing in other areas of work.

Table V.2, Current and Projected Number of Medical Specialties

1990 | 2000
....................................... |rematicrvrsmuAnmeman e At m—————
PMA DOH Actual I PMA DOH Actual
Recommended Hoapital .({PMCC-accred) |Recosmended Hospital (PHCC-accred)
specialiate {Total) Requirements {Total) I (Total) Reguirements (Total)
------------------------ TETTTmeRT mremmnn L dmTomemoomam o semmeemsooes omeeeeee-
Surgeona 6,148 762 2,010 ] 7,522 995 2,187
EENT 4,099 4?26 658 ! 5,01% 556
Urologists 1,025 40 253 1 1,254 52 276
Internal Med 2,049 762 3,260 1 2,507 995 3,546
Ob-Gyn 3,074 795 1,992 | 3,761 1,038 2,167
Pediatricians 2,049 780 1,778 | 2,507 1,018 1,938
Pathologlsts 615 531 457 1 752 693 497
Radiologists 1,025 £57 253 ! 1.254 727 461

Sources of basic data: PMA, PMCC and DOH-HONMS

. Table IV.2 compares the health manpower requirements based on PMA recommendations
and on standard hospital personnel needs to the estimated number of medical specialists. The
actual figures were estimated using the data from the PMCC and other medical societies and it

'is assumed that PMCC-accreditation or membership of specialists to medical societies is about
60 percent of the total population of specialists,

Table IV.2 indicates that there exists a shortage of specialists in almost all areas of
* specialization, whether one looks at PMA or DOH recommendations. The gap between the

standard requirements and the actual stock of specialists will continue to widen through the
year 2000 unless measures are undertaken to alleviate the foreseen shortages, Only in the case
of Internists is a surplus apparent. :

B.  Stock vs. "GMENAC" Requirements

Chapters 2 and 3 deal with the measurement and projection of the stock/supply and
requirements of health manpower, respectively. The net stock, defined as those currently active
professionally or seeking employment, is determined by the increment to and losses from the total
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stock. The requirements are derived using the modified GMENAC model which seeks to
_ determine, based on expert opinion, the amount and quality levels of services required to attain .
and ‘maintain a healthy population. Service targets are then converted into manpower
requirements in conjunction with staffing and productivity levels.

This section determines the mismatch between the stock and requirements.

Table IV.3 presents the estimates of stock and requirements of health manpower including
specialists in 1992 and in the year 2000.

Shortage of medical professionals is seen in the group of physicians, dentists, nurses and
medical technologists while excess stock of medical professionals is observed in the group of
midwives and pharmacists.

Shortage of dentists is quite severe as their stock is consistently only less than half of their
total requirements in low, medium and high projections. On the other hand, the table indicates
a huge surplus of midwives.

Oversupply of midwives and pharmacists, and shortage of physicians, dentists, nurses and
medical technologists will persist despite certain positive changes or developments. Projections
show that it may be alleviated but not totally remedied. The oversupply of midwives can be
partly explained by the fact that DOH serves to be their primary clientele. However, the
considerable production of midwives cannot be absorbed by DOH's limited capacity.

With physicians, there is a shortage in supply of both general practitioners and specialists.
‘Most specialists are in short supply except for those in the field of pulmonology, pediatrics, -
surgery, and infectious diseases. These imbalances are projected to become worse by the year
2000: the numbers will increase for all those with already excesstve supply; on the other hand,
there will be less for most of those experiencing scarcity.

Health manpower imbalance in the Philippines is due to political, social and economic
predisposing factors. In terms of production there is a real shortage of physicians but with nurses
an artificial need has been created by the flight of a large portion of this health manpower group
to other countries. The country has been actually producing nurses for export specifically to
developed countries such as the Unites States, Canada and the Middle East either as permanent
immigrants or overseas contract workers.

In urbanized areas in the country, the opening of medical schools in the country has been
primarily a response to market forces by the private sector. On the other hand, in the provinces,
medical schools, hospitals and facilities are put up and closed not because of needs but due to
political reasons.

Shortage of specialists may be atiributed to pressures from elites in ‘the medical
profession who prevent the number of specialists from increasing by setting very high
qualification standards in specialty associations (Sanchez, 1988).

This section describes the health manpower imbalance per category while previous section
describes the health manpower imbalance per category with reference to the place of work, Both
results are complementary and consistent. They are complementary in the sense that one result
discusses the overall imbalance of health manpower while the other result disciisses the health
manpower imbalance per work setting. They are consistent, since the shortages of physicians,



Table IV.3 - Supply and nglrament for Health Manpower, 1992 & 2000

—

Supply Requirement Balance Supply ~ Requirement . .. Belance
1992 2000 1992 2000 1992 2000 18992 2000 1992 ° 2000 " 1992 2000
Physliclans : Infectious Disgases
High 39,558 48,442 69,161 100,211 {29,605) (51,769) High 3,867 4,735 2,040 2,387 1827 - 2348
Medl_lm 28,507 34208 50,038 68,450 (23,531) (34.244) Medium 2,591 3,344 1,533 1.559 1,058 1,785
Low 13458 19,970 23,172 24,142 {9,714) (4,172) Low 1,316 1,052 1,191 1.394 125 550
Generdl/Family Practice ) EENT L .
High 21,667 26,535 39,158 61,120 (17,481} (34,585) Righ 996 1,20 2,961 3488 (1,985} (2246)
Medium 14,520 18,737 30,846 45840 (16,125} (27,103) Medium 888 862 1,410 1,651 (742)  (789)
. low 7372 10939 9,784 8570 (2412) 2369 . Low 33s 503 848 990 {507) (487)
Specialties Modelod Dermatology ' :
High 17,888 21,907 30,003 39,091 {(12,114) (17.184) High 40 49 1,052 1,231 {1,012) {1,182)
Medium 13,887 15469 ' 19,383 22,610 (7.405) '(7.140) Medlum 27 as 526 6815 {499) (580)
i low 6,088 9,031 13388 15572 (7.302) (6,541) Low 14 20 263 308 (249)  (288)
Cardiélogy Rehabliitation Medicine
: High 1,223 1,498 3,786 3545 (2,563) (2,047 High 83 77 2,900 3,385 {2837y (3,318)
Medlum 820 1,058 807 1,062 {87) {4y Medium 42 55 2,708 3,170 {2.666) {3,115)
Low 418 618 848 849 {232) {231} Low 21 2 2,071 2,425 {2,050) (2,393)
Pedialrics Speclalties Not Modeled :
- High 2,691 3,208 1,702 8758 289 {3,460) High 1,350 1,409 1,929 2,513 {779) {1,105}
Medium 1,803 2,327 648 701 1,155 1,628 Medium Y£dl 895 1,247 1,454 {476} {459)
) Low 8918 1,359 617 668 289 691 . Low 392 581 781 860 {390) {279}
Ophthalmology . " Dentists .
High 790 967 1,681 1,392 (871)  (425) . High 23,175 31,549 97,180 112,387 (74,005) (80,838)
Medum 529 683 1,384 1,258 {855) (575) Medum 19,876 27470 91,651 78698 (71,576) (51,226)
Low 289 309 1,108 1,002 {638) {693) Low 18,777 23,390 88,732 33,844 (69,955) (10,454)
Surgedns : * Nurses ) .
High 2903 3,555 852 1,115 1,951 2,440 High 85,032 85,825 108,929 110,777 (23,897) (30,952)
Medum 1,845 2511 a7z 743 1,568 1,768 Medum 53,723 54,616 95140 104,370 (41,417) - (49,854)
Low 868 1,488 317 334 671 1,132 Low 22413 23,208 81,095 87,304 (58,882) (64,098}
Obsbb‘lcs-Gynecology Midwivea
High 38,014 3,691 8,028 8,420 {3.914) (4,729) High 119,688 158,284 40415 43,048 79,17¢. 108,218
Medum 2020 2807 55989 6,900 (3,578) {4,293) Modum B83,713 112462 35024 35830 47,788 75632
. Low 10258 1522 2991 3,628 (1,968) (2,104} ! Low 47839 68,659 90,139 31,588 17,700 87,0581
Puimonology " Medical Technologlsts . :
o High 1,140 1,398 954 1,197 186 189 High 28230 38,158 23,562 28,192 4718 9,968
Medium 764 . 888 545 558 219 428 Medum 22,091 31,087 27,749 27220 {4,758) 4,767
Low 388 676 218 240 172 338 Low 17,701 25816 21612 25059 {sot1y . (44)
Psychiatry : _Pharmacista o L
High 10 12 3,138 3674 {3,128) (3,662 High 21,101 21,450 11,922 13,958 91729 . 7508
Medium 7 8 2510 2939 {2,503} (2,930) Meodum 17,993 17,726 11,382 13,324 8811 . 4402
Low 3 E__2250 2845 (2258} (2840) _Llow 14885 13093 8999 10,534 15838 8459

£6
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dentists and nurses in the public health sector, schools and industries reflect the o

of these health manpower categories. With this, it could be inferred that mﬁreall:s: %?&%:'
shortages of health manpower in olhier work settings not considered in this study, or surpluses
in other work settings but which are more than offset by the shortages of the above mentioned
health manpower categories. In the case of midwives, there is a shortage in the public health
sector but there is an overall surplus.

C. Distributional Imbalances

Unequal distribution of resources is universal and neither new nor unique to the health
sector. Indeed, as long as wide variations in levels of development and life style continue, urban
sectors will continue to capture a hugely disproportionate share of the annual growth in health
sector labor resources. _ _

The underlying causes of inequalities are for the most part self-evident. Many are linked
to wide and growing differences between urban and rural living standards that are both antecedent
to and consequent upon migration from the rural areas to the towns. Among the major factors
are the better and more varied opportunities open to urban residents for education, health care,

“housing, transport, cultural and recreational activities, jobs and income. It is little wonder that
health professionals tend to favor the way of life convenient for themselves and thus contribute
to the overall problem.

C.1 Work Setting

It was pointed out in Chapter 2 that health workers, such as physicians, dentists, nurses,
midwives and medical technologists are concentrated in the hospitals/clinics/laboratories. They
account for, on the average, eighty percent (80%) of their respective stock. In the case of
pharmacists, only 19 percent work in hospitals, clinics and laboratories but about sixty-five
percent (65%) of them are employed in drugstores and pharmaceutical companies,

The high number of health workers in the hospitals reveals their preference against
working in public health units (e.g., rural health units and barangay health units) and even in
school- based. The level of technology or the number of advanced facilities which health
manpower would like to take advantage of and the prestige they would cam as hospital-based
personnel than as rural-based health workers seem to influence their decision to choose urban
Institutional settings. ' . : :

C.2 Location of Work

On the average, about 89 percent of the respective net stock of physicians, dentists, nurses,
medical technologists and pharmacists are located in urban areas while about 66 percent of
midwives are in urban areas (see Table IV.4a).

As a result of this maldistribution, the population served per health manpower in the rural
areas is greater than that in the urban areas (see Table IV.4b). One physician serves a popu-
lation of only 1,099 in urban areas while in rural areas, a physician serves a population of 18,190
as against the average of 2,349 per physician. A similar pattern could be observed in the case
of the other health workers. This reinforces earlier analyses that urban areas offer better facilities
~ which are attractive to healthrworkers.® - - o o -
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Table IV.4a. Urban-Rural Percentage Distribution of Sele'ctea
. " Health manpower, 1990

EE P S L et e e 3 4 = =|]=2=== == = -
Region Physicians Dentists Nurses Midwives MedTech. Pharmacist -
Urban " e2.5 91.3 83.2 65.9 87.0 . . 90.0
Rural 7.5 - 8.7 16.8 34.1 13.0 10.0
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0

e S e w8 o . 97 ok A ey 7 vk T A 8 o o 7 A b o

Source: 1990 Census

Table IV.4b. Ratlo of Population to Health manpower, 1990

e R e e e T

—— ===Z=

Region Physicians Dentists Nurses Midwives MedTech. Pharmacis

e e e e e 2 L e o o o

Urban 1,099 1,637 524 517 1,426 1,716
Rural 18,190 23,067 3,482 1,342 12,811 20,729
AVERAGE 2,349 3,456 1,008 788 2,868 3,570

M e s AL e e e ey e e o o P S S

Sources of Basic Data: Computed health manpower stock from Chapter 2,
NSCB Statistical Yearbook and 1990 Censug T

C.3 Regional Distribution

. As pointed-_oue.e&rlier'; the NCR captures most of the health profwmuumo @0 GEALIDL ULLIGL
regions (see Table IV.5a and Figure IV.1). Higher percentage shares are also observed in

Table IV.5a. Regional Distribution of Health manpower (in Percent)

e e e S P T LY PR - -3+~ -]

Region Physicians Dentists Nurses Midwives MedTech. Pharmacists

AL e ke S . . — -

NCR 42.55 46.51 31.39 16.58 36.65 36.09
CAR 2.07 2.07 3.45 2.59 2,39 1,33
1 3.68 4.27 6.41 6.92 4.14 3.17

2 1.76 1.79 2.84 3.61 3.04 2.97

3 9.55 10.72 8.19 12.79 10.68 7.87

4 10.56 14.12 13.30 16.07 . 12.34 12.07

5 3.33 3.46 - 3.713 6.59 3.50 2.66

6 5.56 2.71 9.18 7.04 6.63 - 5.83

7 6.91 4.09 6.19 5.69 5.62 5.73

8 2.42 1.73 2.66 2.86 2.30 2.35

9 1.92 1.15 3.04 2.83 1,57 3.37
10 3.46 2.65 3.22 5.42 4.05 5,42
11 4.12 2.94 4.02 6.44 5.16 8.08
12 2.11 1.79 2.37 4.57 1.93 3.07
TOTAL 100.00 100.00 100.00 100.00  100.00  100.00

T e s e S e i Y Ry

Source: 1990 Census:

Regions 3 and 4. This maldistribution is more evident as we relate the number of population to
the number of health manpower (see Table IV.5b). As with the case of physicians, one physician



Figure IV.1 - Regional Distribution
POPULATION/HEALTH MANPOWER RATIO
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(7Y e e 7 . O e s i S e o e o o T o o A

NCR 722 971 419 621 1,023 1,293
CAR 2,144 3,153 552 575 2,266 5,069
1 3,736 4,737 920 667 4,054 6,590
2 5,150 7,449 1,369 842 3,640 4,637
3 2,513 3,294 1,257 . 630 2,743 4,634
4 3,031 3,334 1,032 668 3,166 4,029
5 4,546 6,437 1,741 771 5,280 8,648
6 3,755 11,333 975 995 3,844 5,441
7 2,574 6,396 1,232 1,045 3,863 4,716
8 4,888 10,058 1,907 1,388 6,278 7,648
9 6,371 15,646 1,725 1,450 9,510 5,515
10 3,928 7,544 1,810 841 4,096 3,810
11 4,189 8,635 1,841 - 899 4,083 3,245
12 5,819 10,090 2,222 901 7,766 6,077
AVERAGE 2,349 3,456 1,008 788 2,868 3,570

s T e R e A e S SR S SR R A SR R A R AR R AR T SR A e T R e ey AR Sy T .

serves 722 persons in Metro Manila compare that with 6,371 per physician in Region 9. Among
the regions, Region 9 exhibits the lowest number of health human resources. The shortage is
more pronounced in the number of dentists.

The maldistribution of health manpower is highlighted further in Table IV.6 which
indicates that 271 municipalities are without doctors and nurses (DOH,-1993). At present, the

Table IV.6. Number of municipalities per region
_physicians and nurses, 1992

Municipalities
w/o physiclans Total number of
Region  and nurses municipalities  Percent
(A) (B) (A/B) *100
NCR 0 13 0%
CAR 0 75 0%
1 37 122 30%
2 26 93 28%
3 4 116 33
4 34 213 16%
5 15 112 13%
6 7 123 6%
7 4 123 3%
8 25 139 18%
9 38 99 38%
10 26 116 22%
11 11 84 13%
12 44 104 42%
Total 271 1,532 18%

P b e e R R - - ]

Source: DOH, 1993

Department of Health's Project 271, which provides a generous package of benefits for physicians
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willing to be assigned in these areas, has mustered several takers. On the average, 18 percent of

the total number of municipalities have no physicians and nurses.

In view of these observations, attempts are made at identifying the factors affecting the
regional location of health professionals.. The literature on locational decisions of health
manpower based on the experience of Western countries suggests that among the factors that
affect physician location are physician income in the area, the number of physicians practicing
in the area, per capita income, population and its age composition, and educational level. The
area’s economic activities, cultural and recreational resources, number of hospitals and hospital
beds, presence of medical schools and training facilities, and types of supportive institutions
(Cooper et al, 1972). The factors being considered in this study are population, real GDP, real
GDP per capita, number of schools, number of hospital beds, number of hospitals. Generally,
it is expected that regions with high GDP or GDP per capita, high number of schools offering
health programs, high number of hospital beds as well as hospitals attract health personnel, Per
capita GDP indicates the ability of patients to pay the services that will be rendered by the health
personnel. As indicator of the average income level of the population, it is, likewise, reflective
of the income level of the health personnel. According to Fuche (1986), income or GDP level
which serves as a substitute for the level of cultural, educational, social and recreational
opportunities a country has to offer also attracts health personnel. Specifically, medical schools
draw health personnel-to-be and its affiliated hospitals attract interns and residents. Hospitals and
hospital beds are proxy in a more general sense for the whole range of medical facilities. These
pecuniary and non-pecuniary elements influence a health personnel to settle in a region,

Correlation analysis is utilized to determine the association of these factors on the regional
location of health professionals.”. The results of these correlation analyses provide some insights
on the nature of location decisions of health professionals and the possible steps in minimizing
regional maldistribution of health manpower.

Regional location for all health professional categories is positively and highly correlated
with the regional population, real GDP or real GDP per capita, number of schools offering the
health programs within the region, and number of hospital bods, Howover, the number of

o Regression analysis, which accounts for all variables being considered, is not feasible due to the
multicolinearity of factors and the limited number of cases (the number of regions, which is 14). In lieu of
regression, correlations between the regional number of health professionals and the following variables are
considered: )

rdoc, rden, etc. regional number of corresponding health professionals as rdoc for physicians

pop - population

gdp - real GDP (1985=100)

gdpcap - real GDP per capita :

sdoc, sden, etc. - regional number of comresponding schools such as sdoc for medical schools or snur
nursing schools - ' '

beds - regional number of hospital beds (private and public)

hosp - regional number of hospitals (private and public)
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hospitals is found to be uncorrelated with the regional number of medical workers, What actually
atters is the bed capacity of the hospitals and not the number of hospitals. To illustrate,
. primary hospitals are numerous across the regions, representing 46 percent of the total hospitals
" in the country, but in terms of bed capacity, tertiary hospitals and secondary hospitals have more
hospitals beds. Moreover, the number of hospital beds is indicative of the hospital personnel
‘requirements, as pointed out in the previous section.

The number of schools and the number of hospital beds are correlated with the level of
GDP or GDP per capita. That is, developed regions (as measured in terms of GDP per capita)
provide better facilities such as schools and big hospitals (secondary or tertiary hospitals with
large number of hospital beds as opposed to primary hospitals) and have cultural, educational,
social and recreational opportunities, among others, which are attractive to medical workers.

Table IV.7. Correlation Results: Locatlional Decision Factors

Sample range: 1 - 14
Number of observations: 14 regions

e e e e b g T et T 7 T T 1 T ey yepuyy

CORRELATION
Physicians Dentists Nurses Midwives Med Tech Pharmacists
POP 0.7039729 0.7159894 0.7792425 0.9454700 0.7577636 0.7414895
GDP 0.9735412 0.9720111 0.9734289 0.8477255 0.9860027 0.9889845
GDPCAP 0.9461924  0.9325373 0.9126579 0.7028077 0.9454709 0.9605537
SCHOOL S 0.8384733 0.8476173 0.9577142 0.7346945 0.8638707 0.8444672
BEDS 0.9841570 0.9847363 0.9732719 0.8201263 0.9882501 0.9936167
HOsP 0.3517055  0.4055082 0.3800080 0.7566420 0.4217750 0.4455589
CORRELATION
Population GDP GDP/cap Schools Beds Hospitals
GDP 0.8190796
GDPCAP 0.6440696  0.9520397
SCHOOLS!S 0.5640742 0.7859960 0.7554003
BEDS 0.7734575 0.9923048 0.9517472 0.8120117
HOSP 0.7319330  0.5128562 0.4026957 0.0958916 0.4885836

~ Correlation analysis is also used to relate the morbidity ‘cases to the regional number of
health professionals which attempts to determine whether the presence of health professionals
corresponds to the need for their health services. The need for physicians, murses, medical
technologists and pharmacists per region can be represented by the regional incidences of leading
morbidities including bronchitis, influenza, diarrheal diseases, pneumonias, all forms of TB,
accidents, malaria, heart diseases, measles and malignant neoplasms, These morbidity cases are
correlated with the regional number of medical workers, such as physicians, nurses, medical
technologists and pharmacists. The number of live births which serves as the indicator of the
need for midwives is positively correlated with the number of midwives and the regional number
of persons needing dental attention with the number of dentists,

' The schools here refer to the schools offering the six health programs under study.

% The schools here are medical schools only. The results, however, reflect the same pattern with those of
schools offering dentistry, nursing, midwifery, medical technology and pharmacy.
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- The correlation results in Table IV.8 reveal that the regional number of physici
dentists, nurses, medical technologists and pharmacists are not cormrelated with the l;luﬁ{)c;ran:f'
morbiditycases. On the other hand, the number of midwives present in the regions is correlated
with the number of live births per region. It should be noted that the distribution of midwives
across the regions is relatively more equal compared with the other health workers. As with the
dentists, the distribution is not correlated with the dental care needs of the population, -

_ These results indicate the gap between the regional need for the health services of
physicians, dentists, nurses, medical technologists and pharmacists and the number of medical
workers. The locational decision of these medical professionals may be explained by the income
level of the region (that is, a large number of health manpower aré located in areas with higher
GDP per capita and scarce health manpower resources are found in less developed regions), the
.. number of hospital beds (this denotes health workers' preference toward working in hospitals

offering better facilities which could be found in relatively developed areas) and the number of
schools offering health related courses,

~ Table IV.8. Correlations Analyses Results: Morbidity Cases

= == = = e —— —

SMPL range: 1 - 14
Number of observations: 14
=34+t - 1§ T T - . -
CORRELATION
Physicians Dentists Nurses Midwives MedTech Pharmacists
MORBID -0.1975450 -0.1968514 -0.1608122 -0,0827677
DENTZRL, : - =0.200£788 . . e : .
BIRTHS 0.8703077
D. Asian Comparison

. Though Asian countries may have, to some degree, similar socio-cultural 6ondiﬁons,
variables determining the trends in the health professions differ. '

This section attempts to compare the Philippine trend of health human resources with -
that of a number of Asian countries, namely Indonesia, Japan, Malaysia, Singapore and Thailand.
The general concept which underlies this comparative analysis is that the principal health
manpower problems are comparable to Asian countries as a result of economic and social
circumstances. ‘ '

This section will first discuss trends in the growth of po ulation/héalth ersonnel rati
for the period 1975 to 1990 and then relate the health personnpcll;cr 10,000 popll)ﬂation to rsa:mc;:
health indicators in 1988, _ :

Experiences of developed countries. from other available sources are also cited for
reference since it is known that basic health needs of these countries are less compared to those
of developing countries and that medical densities are just the opposite. Nonetheless, experiences
of other least developed countries are also cited. :
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D.1 Trends of population per health worker

Asian trends of population served per health worker or population/health personnel ratio
are shown in Table IV.9.  The lower population/health personnel ratio indicates the greater
accessibility of the population to health care services; however, this does not imply that there
is no health manpower imbalance nor that the supply is adequate. Furthermore, the decreasing
trend of this ratio is a reflection of the fact that the number of health personnel is growing faster
than the population they serve. '

Among the Asian countries, Japan has the lowest population/health personnel ratios, -
"except in the case of midwives. For physicians, the ratio reached 583 per physician in 1990.
- Singapore with a ratio of 761 per physician ranks second to Japan. The Philippines ranks third
with a ratio of 3,380 per physician in 1990. According to the 1991 WHO annual statistics, in
‘the USA and Norway, there are 419 and 503 persons per physician, respectively, in 1988 while
-in some countries like Nepal and Uganda, there are 25,682 and 24,876 persons per physician,
‘respectively. These figures convey that the people in the Philippines have relatively greater
access to physicians compared to citizens of other developing countries. On the other hand,
Japan's figure and that of Singapore are closer to the ratios of the other developed countries and
may serve as benchmarks for comparison.

The Philippines ranks next to Japan in its ratios for dentists and pharmacists (with
a little difference vis-a-vis that of Singapore); and has the lowest ratio for midwives. Among the
Asian countries, Indonesia has the largest ratio for all health manpower categories.

As regards the trends of the ratios over time, declining trends can be observed for
population/physician and population/ dentist ratios in all the countries. For nurses, the. tre. - arc-
decreasing except in the Philippines and Indonesia. This trend reflects the international outflow
of nurses from these countries. The Philippines faces competition from Indonesia in sending
nurses to the US; as in 1988, thousands of nurses went to the US (POEA Info Series, 1990). The
case of midwives is quite different: Japan and Singapore had increasing trends, that is, the
population growth surpassed the growth of the number of midwives; Thailand's ratio is
consistently declining while in the Philippines and Indonesia, a shift from declining to increasing
trends can be observed. In the case of pharmacists, while the other Asian countries had improved
ratios (or declining trend), the Philippines has an increasing trend. _

D.2 ~ Relationship between health personnel to population ratio and health indicators

The disparity or similarities among these countries could also be determined by relating
health personnel per 10,000 population to the trend of the following health indicators: GDP per
capita, birth rates per 1,000 , mortality rates per 1,000 and life expectancy. High health
personnel/population ratios are associated with high GDP per capita, and countries with high
lﬁcalth personnel/population ratios have also low life expectancies, low mortality rates and low

irth rates. ‘

Figures IV.2 to IV.5 show the association of health personnel to the health indicators.

Figure I'V.2 shows that there is close (positive) association between GDP per capita and
the number of doctors, dentists and nurses per 10,000 population. As explained earlier, GDP
per capita indicates the pecuniary and non-pecuniary considerations for health workers and
countries like the Philippines, Indonesia, Thailand and Malaysia and in these countries such
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Year

Population per physician

1975 3,184 15,763 842 4,316 1,418 8,272
1980 3,005 - 11,322 748 3,577 1,215 6,772
1985 2,794 8,221 649 3,179 988 5,977
1990 2,380 7,028 583 2,524 761 4,356
Population per dentist
1975 5,007 138,300 2,560 27,483 5,489 63,497
1980 4,511 87,091 2,179 19,971 4,948 39,718
1985 4,004 38,565 1,859 15,082 4,305 35,631
19390 3,502 31,769 1,672 11,684 3,512 31,071
Population per nurse
1975 1,106 13,241 309 399 2,180
1980 824 7,247 240 897 318 2,516
1985 745 5,355 196 746 310 1,337
1990 1,021 6,320 166 737 284 930
Population per midwife
1975 913 12,174 4,173 3,159 2,473 © 6,535
1380 879 8,888 4,515 2,759 3,081 5,364
1985 834 3,181 4,960 2,363 4,000 6,700
1990 . 799 10,657 5,482 3,202 5,156 4,820
Population per pharmacist
1975 2,665 70,655 1,183 46,124 7,986 21,641
1980 2,989 48,589 1,006 28,279 6,522 17,547
1985 3,304 38,285 909 18,624 5,963 15,314
1990 3,617 33,468 826 13,861 4,612 14,324

sy ok i A Sy i AL = ey o e S sy 7
e

sources of Basic Data: .

Philippine Data: Computed health manpower stock under medium
assumption and NSCB Statistical Yearbook

oOther Asian Data: SEAMIC Statistical Yearbook, 1990

_advantages are relatively less.

Figures IV.3 and IV.4 show that the number of health personnel has close negative
relationship with the birth rates and death rates of the country (except for midwives). Figure IV.5
shows the negative association of the number of health personnel with the life expectancy age.

The results reveal that Philippines, Indonesia, Thailand and Malaysia generally have
comparable trends in health personnel and health conditions while Singapore and Japan have a
similar pattern. Economic considerations determine the density of health personnel in these
countries. ' '
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V. OTHER MAJOR ISSUES

A. The Impact of Health Care Financing Schemes on the Supply of Medical
Manpower

- Among the many factors affecting the supply of and requirements for health manpower
are health financing schemes like the Medicare and combined financing and delivery schemes
mostly taking the form of health maintenance organizations (HMOs). Introduction of or changes
in health financing schemes, such as expansion of Medicare coverage to include outpatient and
obstetrical care, or pooling of community-based funds, or wider introduction of health
maintenance organizations, will have ripple effects on the demand for or supply of health
manpower. For that matter, government interventions that give rise to demands for consumer
protection and reduction of substantial information asymmetries (see Weisbrod, 1991) will
influence the way the medical care markets work. They will affect public investment decisions
on construction of comnmunity hospitals, quite likely increase the demand for both major and
auxiliary manpower categories and subsequently raise both the wages and number of health
professionals, and influence the final price and quantity of medical care.

Feldstein (1988) also mentions that physicians may move to areas where there is better
insurance coverage in addition to higher rate of illness, or higher income, all would increase
demand for physician services.

Health care financing schemes create positive externalities in  the form of provider
services and in the process induce demand for medical manpower,

The impact of health insurance packages like the Medicare on utilization and, thus, on
manpower requirement, is seen to depend critically on the price and income elasticities of demand
while organizational changes at provider level which assuredly affect productivity are expected
to be brought about by the growth of HMOs. There is an expected shift from solo and
small-partnership types of medical practice to large-scale group practice parallel to the growth
in HMO clientele size. In the United States, for example, a white paper of the Nixon
administration suggests a reduction of 40 percent in physician per population under the HMO
mode.

- HMOs arrived in the Philippine health scene not so long ago; 21 (Gorra, 1993) were
counted only recently, and mostly for-profit. Population coverage of existing HMOs is about
0.81 to 0. 97 percent (Solon et al., 1992); a quantum-leaping enrolment growth is not foreseeable
during the decade considering present access and affordability levels. It can be assumed that any
increase in coverage would not affect in a discernible way the manpower supply-demand picture.

Medicare, the national health insurance, has long been in place to have altered the picture
to whatever extent. Its introduction in 1972 has caused the outlying regions as a whole to make
rapid gains in the provision of medical services (Almario et. al. 1993). It has had a marked effect
in distributing private-sector health resources to encourage the growth of small hospitals outside
Metro Manila (Griffin et. al. 1985). Theoretically, this ought to induce the demand for health
providers.

- As a risk-sharing social insurance where the user pays for coverage rather than for direct
medical services, Medicare relieves providers of the need to take into account the consumer's
ability to pay, thus creating incentives for more medical care. The effect is a consequent increase
in the provision of medical goods, such as in-patient care, curative care and pharmaceuticals. In
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- turn, this variety of services lead to the growth of hospital-based medical manpower, such as
physicians, nurses, pharmacists and laboratory-based technicians such as medical technologists.

Regression results suggest that Medicare does have impact on the supply of medical
manpower based in hospitals such as doctors, nurses, medical technologists and pharmacists. The
study looked at the number of health manpower as a function of medical fees or charges, number
- of Medicare claims, provider setting (private or public), provider type (primary, secondary or
tertiary), and provider location (urban or rural). The results of the least squares estimation (refer
to Appendix D for details) roughly indicate that medical charges and the number of medical
claims are positively associated with the supply of medical manpower in hospitals. Whether the
hospital is private or government has no effect on the number of physicians entering or shifting
to the hospital services market. Public hospitals have a positive significant effect on the number
of nurses and medical technologists. On the type of institutional setting, the existence of tertiary
providers has a positive effect on the supply of physicians while primary providers have
significant impact on the supply of hospital-based nurses and medical technologists. Finally, the
urban location of a provider positively affects the hospital's supply of doctors and medical
technologists. '

B. Barriers to Entry

Due to unavailability of data of other health professions, this section discusses entry
barriers only in the medical profession.

Feldstein (1988) mentions three entry barriers to the physician market. These are
licensure, graduation from an approved medical school and continual increases in training. He
hypothesizes that such barriers exist for the purpose of increasing the quality and competence of
practicing physicians. He rationalizes that these barriers serve to protect the public or the
consumer of health services from the uncertainty of the provider's training. Furthermore, it does
not only mean protecting the patient from incompetent physicians but protecting others from
bearing the costs of incompetency as in the case of "a physician causing an epidemic."

The first barmer to entry in the medical profession is licensure which requires an
examination. Examination is said to be a weak entry barrier since a person may try to pass the
examination many times and the number of people taking the exam is limited. It is deemed
more effective if the cost of taking the exam is raised to the point that not everyone would be
willing to take the cost especially if there is uncertainty in passing the exam.

The second barrier then is the imposition of an educational requirement and a limit on the
number of institutions that could provide such an education.

The third barrier is the longer training time for a student to become a physician. This
results in increased cost to the student and higher foregone income, and reduced rate of return
to prospective physician. This entry barrier suggests that steps to improve the quality of
physician services are independent of demands by consumers for better quality. Instead, it is
related to the income considerations of the medical profession. :

Another- hypothesis - which -attempts to explain- the reasons -for: entry resmrictions to
becoming a physician is to provide physicians with a monopoly and to increase their incomes.

Given these two hypotheses to explain the reasons for entry barriers: to increase physician
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jncomes or to provide protection to consumers, oqé should loo':into the consistency of policies
with regard to the assurance of quality or the achievemnent of monopoly power.

As seen in Chapter 2, a number of barriers to entry in the medical profession in the
country conspire to partly bring about the present imbalance between stock and requirements for
health manpower. These barriers, from the point of view of the medical profession in the
Philippines, are only screening devices to ensure competent physicians. Among these are the
NMAT and other entrance examinations for other health programs, admissions quota and
accreditation of medical schools, licensure, the increasing duration of specialization/trainings and
board certification.

For physicians, the NMAT is the first major entry barrier. With annual passing rate
standing at an average of 49 percent for the period 1986-1991, more than half of students
apparently willing and able to invest in medical education are winnowed out. The second barrier
is the APMC and enforced quota on freshmen admissions. Data, however, show that only 63
percent of the total quota for all schools are met if all NMAT passers were enrolled. The
country's medical educational institutions are capable of training about 1,600 more students
annually but the NMAT prevents this from happening,

Academic stringencies further whittle down the number of prospective physicians
throughout the four years of medical schooling. Medical school requirements as they have been
for the past several years have barred around 44 percent of freshmen enrolees from getting a
inedical degree. The number of graduates hovered at 2,100 plus in the second half of ihe
previous decade.

Of these graduates, nearly a quarter (23%) are eliminated by the PRC through the board
exams, another major entry barrier. For general practitioners, no more entry barriers can be
encountered from this point on, but for those pursuing specialty trainings, the increasing duration
of such trainings assume the nature of entry barriers, ' :

Despite all these entry barriers, medical schools have not lacked for enrolees. One
hypothesis which explains student motivation is the prospect of caming better, not to mention the
- prestige aspect. It 1s common knowledge that many doctors eam higher incomes than other
medical workers, except perhaps dentists. Table V.4 shows the differences in the compensation -
. of DOH health personnel. There is no available data on health personnel's "true" income since,
as many health manpower surveys have found ‘out, most of them would not divulge their true
earnings. In licu of income, we are using available data on compensation of DOH personne! for
comparison purposes among the health manpower categories. The high differentials may be
attributed to the restrictive practices of the medlcal profession, aimed at limiting entry to the
profession and thereby maintaining their incomes at levels over and above those that would be
obtained in a competitive labor market for their services.

We have attempted to estimate the internal rates of return of medical education. These
rates can be used to assess whether the high incomes earned by medical professionals can be
justified by the lengthy period of investment in human capital which was identified as one of the
entry barriers. When viewing medical education as an investment, one calculates the rate of
return by estimating the cost of that investment and the expected higher financial return. Thus,
..one can compare_its profitability with alternative investments, gducation. and otherwise. The costs ..
of purchasing medical education are the direct outlays, such as tuition, laboratory, and book fees,
and the income a student has foregone had he or she gone to work immediately after college.
These opportunity costs of the student's time are the more significant costs of securing a
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Table V.1 - Compensation of DOH Heslth Personnel, 1992

POSITION PAY COMPENSQTION
GRADE (IN PESOS)
PHYSICIANS
Rural Health Physician 20 6,798
Medical Officer il 18 5,670
Medical Officer IV 20 6,708
Medical Officer V 22 8,250
Medical Officer V1 24 10,135
Medical Offlcer VII 25 11,385
Chlef of Hospital | 24 10,135
Chief of Hospital Il 26 12,650
Medical Specialist | 21 7,478
Medical Specialist Il 22 8,250
Medical Speclalist Il| 23 9,131
Chief of Sanitarium Il 26| 12,650
Chief of Sanitariurn IV 26 12,650
Chief of Medical Professional St% 25 11,385
Provinclal Health Officer | 25 11,385
Provincial Health Officer It 26 12,650
City Health Officer | 24 10,135
City Health Officer |l 25 11,385
NURSES
Nurse | 10 3,102
Nurse I 14 4,091
Nurse IlI- 16 4,786
Nurse IV 18 5,670
Nurse V - 20 6,798
Nurse VI 22 8,250
- Nurse VI 24 10,135
DENTISTS
Dentist | 13 3,800
Dentist Il 16 4,786
Dentist Ill 19 6,199
Dentist IV 22 8,250
Dentist V 24 10,135
PHARMACISTS :

- Pharmagists { 10 3,102
Pharmacist Ill 14 4,091
Pharmacist IV 18 5,670

MEDICAL TECHNOLOGISTS
Medical Technologist | 11 3,309
Medical Technologist II 15 4,418
Medical Technologist Il 18 5,670
MIDWIVES :
Midwife | 6 2,473
Midwife Il 8 2,752
Midwite 11| 1 3,309
-Midwiter IV - 13 3,800

Source: DOH
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. professional education. The Higher return of investment in medical education is the higher
;i-income that a physician will earn compared with the income from an alternative occupation, The
--comparison between these higher return and the cost required to receive them is the rate of return
“to medical education. -

In the absence of a complete costing of education from the DECS and affiliated hospitals
for training, estimates of the rates of return to medical schooling were computed in this study by
regressing the earnings of physicians against the number of years of schooling and training, and
the number of years of medical practice. The coefficients of these two independent variables
determine the private rate of return to the private cost of foregoing labor market participation in
order to attend school, and the private rate of return to the eamned years of practice, respectively.

The regression results indicate that for every additional year of medical schooling, there
is a 7.6 percent marginal increment in the physician's eamings. Likewise, for every additional
year of practice, there is a 4.2 percent marginal increment in the earnings (Refer to Appendix D).

However, the resylts are not conclusive on whether the reasons for entry restrictions are
for monopoly incomes of the physicians or for ensuring competent practitioners, but indicative
of the marginal increments in the physician's earnings for every one year of schooling or practice.

C. Extent and Determinants of Health Manpower Outflow
C.1 Extent

Among the types of health manpower, doctors and nurses have been the major emigrants
to other countries mainly to the United States and the Middle East. In the past, the country lost
a'significant number of physicians to the United States. By 1970, around 45 percent of Filipino
doctors had left the country, however, in the mid-70s this declined due to the restrictions of the
United States to Filipino physicians. This caused emigration to decline to 400 yearly between
1980 to 1985. Another phenonomenon further evolved from this curtailment, Physicians, in
order to enter the United States took up nursing while previously, it was the nurses who took up
medical education for advancement (Sanchez, 1988). Based on data from the CFO and the
POEA presented earlier, the outflow of physicians to the United States declined further to an
average of 300 every year from 1988 to 1991.

Nonetheless, physicians and nurses have shifted their sights to the Middle East as contract
workers but unlike those leaving for the United States most of whom intend to stay there
permanently, those who leave for the Middle East return to the Philippines upon expiration of
their contracts.

A study by Corcuera (as cited in Reyes and Picazo, 1990), revealed that, in general,
physicians who left the country for contract work in the Middle East and Africa had lower
qualifications relative to practitioners in the country. By contrast, permanent emigrants, both
physicians and nurses, in developed countries such as the United States and Canada are those
with high quality of training and education such that the better, experienced and highly
specialized ones are being lost to other countries. Apparently, the loss is not only in number;
the loss is much-felt-in. quality.- A R :

As a response to the closure of United States to Filipino doctors, a consortium of
hospitals has been established to provide an alternative to specialized training and to match local
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limitations and resources. With respect to nurses, the replacement of better ones who cinigrated
is quite a concern. New and inexpex:nenced ones cou_]d not be trguned as fast as the rate of loss.
The government does not have sufficient fund to continuously train nurses while private hospitals
do not normally appropriate budget for training (UNESCO, 1987).

The following section attempts to determine the factors which influence the decision of
health personnel to migrate.

C.2. Determinants

Many factors influence the migration of health professionals to other countries. These are,
among others: (1) differences between countries as regards the rate, the level and the pattern of
social and economic development, (2) differences between countries in terms of quantity and
quality of health services available or the size and structure of the health labour foree, (3) in
relation to the country's absorptive capacity: there is overproduction for the donor countries and
underproduction for the recipient countries, and (4) the relevance of education and training
programs,

Many theories have been put forth as to the causes of migration. Perhaps the most
convincing theory is that migration is the result of the interplay of various forces: political, social,
economic, legal, historical, cultural, educational, etc., operating at both ends of the migratory axis. -
Traditionally. these forces have been classified as "push” forces, i.e., those operating in the donor
country; and "pull" forces, i.e., those operating in the recipient country. Both sets of foices are
assumed to operate in unison in order to trigger migration.

In addition to the push and pull forces, certain basic facilitating forces need to be present
to make migration possible. Moreover, there must not be legal or other constraints that impede
migration.

However, Mueller (1982) observed that personal attributes of potential migrants have
consequently been given little role in the migration decision, which includes the destination
choice as well as the choice to move, and personally relevant measures of economic factors that
have not been typically used. In order to consider this observation, an economic theory of
migration that is based upon an analysis of a consumer maximizing his lifetime expected utility
(e.g., income) over space has been adopted. Factors identified to be of theoretical importance
in the potential migrant's decision are personal attributes, among others. It is assumed that a
certain health worker is thought to be maximizing his income and is assumed to migrate if the
wage abroad is higher than the wage at home and the marginal utility over income at home., The
utility model is then specified as a linear function of the personal characteristics of the health
manpower such as age, gender, marital status and education. The probit results show that nurses
have higher propensities to migrate than other medical professionals (refer to Appendix D).



113
VI. SUMMARY OF FINDINGS |

- PROFILE, STOCK AND FLOW OF HEALTH MANPOWER

1. General Profile. Most of the health professionals in all categories are very young with the
average age of less than 40 years. The youngest group is that of nurses and the relatively older
group is that of physicians. Moreover, females remain dominant figures in nursing, midwifery
and pharmacy which have traditionally been their domain. They are also increasingly gaining
in numbers in the fields of medicine, dentistry and medical technology which are previously the
domain of men. )

2. Production of Health Manpower: Increment to the Total Stock. Addition to the total stock
is determined by the number of new licensees which is also determined by the number of
freshmen enrollment, the survival rate and rate of new licensees. The irregular yearly attrition
depicts the fluctuations attributed to the inflows and outflows of students into and from the
particular health program. These erratic trends are reflected in the survival rates of students
which range from 32 percent to 132 percent. On the other hand, the rate of new licensees ranges
from 34 percent to 193 percent; the wide range reflects the number of re-takers and non-takers.

3. International Outflows: Losses from the Total Stock. Leakages from the domestic stock of
medical workers are the international outflows either in the form of permanent emigration or
ternporary emigration as overseas contract workers (OCWs). Among the medical professionals,

physicians and nurses have heavy international outflows. In particular, the nurses' rate of outflow =~

outpaces other medical workers.

REQUIREMENTS FOR HEALTH MANPOWER

4. Standard Requirements. At present, there is no available standard ratio for each of the health
manpower to total population. What are available are standard ratios per work setting/place, such
as community health centers, hospitals, schools and industrial firms. However, the parameters
used in arriving at these ratios still need to be reviewed and updated.

3. Modified GMENAC Requirement. Among the six categories of health manpower, nurses have
the highest requirement in the,country followed by physicians and dentists while medical
technologists and pharmacists have the lowest. By the year 2000, the population will remain in
dire need of physicians, dentists, nurses and medical technologists than that of any other health
providers. The morbidity incidence, the percentage of such requiring care and the degree of
delegation and substitution to health auxiliaries and other categories of manpower largely
determine the requirements. ' '

HEALTH MANPOWER IMBALANCE ANALYSIS

6. Stock vs. Standard Requirements. The comparative analyses of the computed stock of the

health manpower per work setting with the standard requirements per work setting show that

.- health manpower shortage exists.in the following work settings: rural health units (RHUS),

school health and industrial/occupational health. On the other hand, the result for hospitals 1s
not conclusive.
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In comparing the PMA-recommended number of spccialiéts with that of the PMCC data
(roughly representing the actual number of specialists), it can be said that there is shortage in
almost all areas of specialization except that of intenal medicine, - :

7. Stock vs. Modified GMENAC Requirements. The foregoing findings reveal that health
manpower imbalance exists in all health manpower categories being considered. There is no
overall shortage nor overall surplus. Shortage and surplus situations coexist across all the health
manpower categories, such that shortage of medical professionals is observed in the group of
physicians, dentists, nurses and medical technologists while excess supply is noticed in the
practice of midwifery and pharmacy.

The practice of medicine can be categorized into two groups: the general practitioners
(GPs) and the specialists. Comparing the requirement for these groups, the need for both of
these categories exceeds their supply. Among the specialties, the fields of pulmonology, surgery,
pediatrics, infectious diseases have excess supply. These market situations will likely persist
until the year 2000.

8. Distributional Imbalance. Health workers are concentrated in hospitals/clinics registering an
average of 80 percent, except for pharmacists where 65 percent are employed in drugstores
and pharmaceutical companies. Moreover, on the average, about 89 percent of health
professionals work in the urban areas, but for midwives only 66 percent do so. In terms of
regional distribution, the number of health professionals is skewed towards the NCR,
excipt for midwives. This imbalance is more conspicuous using the population/medical
worker ratio.

The correlation results reveal that regional population, real GDP or GDP per capita,
number of "medical” schools and the number of hospital beds are positively correlated with the
number of health workers in the regions. These variables, then, can influence the locational
choice of health workers. However, the number of hospitals is not significantly associated with
the number of health professionals in the regions.

Exceptions can be observed with midwives. The number of midwives is positively

associated with the number of hospitals.
L

To determine whether the number of medical workers in the region actually corresponds
to service their needs, the correlation results show that the number of physicians, nurses, medical
technologists and pharmacists are not related to the morbidity cases.” The population needing
dental care is also not correlated with the number of dentists in the regions. On the other hand,
the number of midwives is highly and positively correlated with the regional birth rates. Thus,
the existing regional distribution of medical workers, except that of midwives, does not
approximate the regional needs for health services which these medical workers can provide.

9. Asian Comparison. As regards the population/health manpower ratio, most Asian countries
have declining ratios which imply that the number of medical workers are coping with the
growing needs of the population. This observation includes the Philippines except the figure for
nurses which reflects the heavy international outflow of this health manpower category.

woe. - . T0 further compare the Asian trends, the number. of health manpower is compared with. .
the health indicators. The results show that the number of health workers (except midwives) are
positively associated with the level of GDP per capita and life expectancy, and negatively related
to birth rate and death rate.



_ 115
OTHER MAJOR ISSUES

~ 10. Tmpact of Medicare on the supply of medical manpower. 1t was found that Medicare charges
are positively associated with supply of medical manpower. That is, the higher the fees, the
higher the financial returns to medical workers (especially doctors) and more persons are induced
“to join the medical professions. '

11. Barriers to entry. In entering the medical profession, 2 medical student faces scveral layers
- of barriers, such as NMAT, licensure, etc., although these may be thought of as screening
devices. A concrete example of entry barrier is the high cost of education. However, this high
investment guarantees higher earnings relative to other health professionals. The regression result
shows that the private rate of return for schooling in lieu of eaming income outside the school
is 7.6 percent which is significant at 1 percent level, Also, additional years of practice assure
. additional earnings. '

12. Extent and determinants of migration. Among the health workers, the nurses have the
heaviest international outflow followed by Lghysicians. The main factor for migration is
essentially economic (they earn more abroad than at home). The probit results reveal that one
chooses to get a degree in nursing or a degree in any of the allied health courses in order to go
abroad and "earn dollars".
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VII. CORRECTING HEALTH MANPOWER IMBALANCE: POLICY CHOICES

This section briefly examines alternative public policies that can be adopted to correct
either shortages or surpluses of health manpower. Changes in the supply of, and requirements
for, various health professions may be effected by a number of policy instruments. In cases of
shortfalls in requirements (the normative definition of a shortage), the traditional position is to
argue for government subsidies to increase the number of health workers. Other options exist,
however, to enlarge the supply of health professional services. Legal restrictions can be altered
to allow the number of health professionals to grow. A more "upstream" factor, barriers to entry,
can be lifted to increase the production of various health manpower categories.

Demand for a given health profession can also be influenced by wage incentives relative
to the wages of other professional groups. Narrowing wage differentials are quite important
where there are exogenous factors affecting local supply (e.g., the presence of a large labor
market for health professionals in the US and the Gulf Region). In this case, wages between
source and destination regions need to be compared. Of course, outright regulations, in the form
of emigration quotas and selective travel ban, can be imposed by the government to retard the
international flow of health professionals.

Surpluses are more easily taken care of in the long run through the workings of the
market. But some regulatory measures are helpful. The rate of return to a particular health
professional education can be allowed to fall by imposing ceilings on charges or fees or by
increasing the cost of professional practice through faxation. How these policy choices affect the
various health manpower categories is explored below.

Physicians — Overall, there is a shortage of physicians in the country. In short supply are
general practitioners and most specialists. The handful of exceptions include those in the area
of pulmonology, infectious diseases, surgery, and pediatrics. Emigrants and contract workers
contribute to the low supply of physicians. The current geographic maldistribution of
physicians--a pattern that is likely to persist unless other incentives are put in place--would
exacerbate the shortage, with urban areas disproportionately getting a lion's share of the limited
supply of doctors. '

A long-term shortage of physicians will not resolve itself; .government intervention is
necessary. To increase the number of persons entering the medical profession, subsidies can be
- provided to offset training costs, but not in the way government is inefficiently doing it. In the
current setup, heavy public subsidies go to state medical schools, representing a clear wastage
of resources since even those who are willing and able to pay for medical training costs are able
to "capture" a substantial part of the subsidies, Such inefficiency can be avoided if government
subsidies in, UP Manila, for example, and other state-owned schools are transformed into
academic grants that support grants-in-aid, loans or other forms of financial assistance to
low-income students. The financial assistance can be repaid or amortized on a delayed basis, that
is, when the medical graduate starts practicing his profession. Private schools (and private firms
as well) can be encouraged to offer full or partial scholarships to poor students. In general,
targeted subsidies decrease public costs and reduce leakages of highly-trained personnel to the
- profit sector (with high opportunity costs to the public health system). If the health education
market responds, lowering the costs of education would increase the number of applicants to the
profession. The caveat here is that the subsidized professionals ought to fanly distribute
themselves geographically to achieve increases in physician services. Otherwise, if the increased
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pumaber of hiy‘sicians_with subsidized education induces a decline in the productivity of existing -
physicians ?w ich could conceivably happen if doctors squeeze themselves competitively in urban
- greas), then the social costs of the subsidies might outweigh the expected benefits,

The production of physicians can also be raised by lifting barriers imposed on entering
the medical profession so that more students could be admitted, and by easing restrictions on who
js permitted to practice. For example, it might be important to encourage APMC to lift the
enrollment quota to make medical schools accessible to more applicants. Another relevant
measure is to transform the NMAT into a classification exam which could be used by the school
gimply to rank students on the basis of their capabilities but not to deny anyone admission to
medical school. The time required to produce physicians can also be reduced through academic
jnnovations. For example, UP has began, on an experimental basis, a 6-year MD track which

- gbbreviates both undergraduate and medical proper schedules by combining some courses and
eliminating some. Licensure could also be relaxed in certain cases, as long as professional
competence and quality of services could be guaranteed through other means. The real danger
lies not in easing restrictions but in transforming screening devices such as examinations into
proxy entry and practice barriers. While there is a need to provide safeguards against medical
malpractice, in the end consumer protection would be best served by overseeing the quality of
care provided. It is the end indicators of quality of care--health outcomes—which should be more
closely monitored, more than process indicators such as licensing standards, The government still
peeds to address the issue of consumer protection squarely, but it should allow more elbow room
as far as entry and practice requirements are concerned, to enable the market to allocate medical
manpower and services more efficiently, and prevent a long-term shortage.

{n the public sector, relatively lower wages result in inadequate supply of doctors,
particularly in rural areas. The government is forced to use auxiliary personnel to augment
medical services in far-flung areas. The likely consequences of a general shortage includes
rationing of physician services, often in the form of long queues to see a doctor (with high time
costs), and a possible deterioration in quality (patients are given less time for consulting doctors).
The “culprit" is the wagiuggj)—doctors will not gravitate to rural areas unless the prices paid for
their services rise or ex those given to urban-based suppliers. To alleviate this shortage
situation, phfsicians may be offered higher remuneration. The Department of Health's current
program of luring new medical practitioners into municipalities without doctors by offering a
package of wage incentives fall under this scheme. At the same time, programs like this help
rectify the regional maldistribution of physicians by encouraging medical professionals and other
health workers to start their practice in these areas. A possible tradeoff is that if the market for
general practitioners responds favorably to the increase in wages for rural practice, the production
of specialists might decline (GPs may be discouraged from specializing if the GPs' income
exceeds that of specialists). This requires further research.

) For relatively higher-paid physicians working in urban hospitals, the point of comparison
is not necessarily the urban-rural wage gap but the foreign-domestic wage differential. Income
augmentation measures tolerated or encouraged by the government, such as putting up private
clinics in tertiary or secondary hospitals, can stabilize the local supply of physicians and reduce
the flow of migrant or “contract" doctors from the country.

For categories of specialists whose supply is predicted to increase faster than the need
for their services, no government intervention would probably be needed, since the excess supply
“'liormally causes in the long run a decline in the rate of retumn to such specialists. A low rate of
return lowers the number of prospective qualified applicants to some residency training programs.
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Dentists — The long-term need for dentists will not be_satisfied by the projected number of
dentists. : '

As in the case of physicians, it may be necessary to regulate the international migration
of dentists by closing the foreign-domestic wage differential. Increasing the wages of public
sector dentists or providing them other forms of incentives (e.g., subsidizing the purchase of
dental equipment) will likely increase the supply of dentists, including those in rural health units,
The use of in-kind incentives (dental equipment) would be especially attractive to dentists, who,
unlike general practitioners, are unable to function effectively without expensive, in-place medical
instruments,

To augment possible shortages in dental services, an important policy measure to pursue
is the development of submarkets within dentistry. A great deal of delegation and substitution
should occur among dental workers. The preventive functions of dentists can gradually be turned
over to dental aides or to barangay health workers through periodic training. The Philippine
Dental Association itself favors this policy shift. If there are no barriers to movement between
- dental subcategories, and if training costs are not substantial, substitution could take place without
serious difficulties. Delegation of functions would at the same time increase the efficiency of
dentists, who would be relieved of minor duties and be able to focus on the more specialized
aspects of dental care,

Nurses — The production of nurses more than offsets the domestic need for nurses. However,
because of the heavy international outflow, the number of nurses locally available is insufficient
to meet the domestic need. : : :

Here, it is not simply a question of easing entry barriers since nursing schools have their
hands full accommodating -student applicants. At issue is whether some nursing school
restrictions ought to be put in place to contain the heavy flow of nursing migration to foreign
destinations, especially the US and the Middle East. For example, the local curriculum for
nursing has slowly undergone changes and is now geared more toward satisfying international
employment requirements, often at the expense of the local need for nursing services.
Government can assist nursing schools in at least keeping a two-track nursing curriculum, one
oriented toward the foreign market and the other oriented toward domestic, especially rural,
requirements. While such an "entry" measure could only be temporary, a more permanent
solution would be to narrow the foreign-domestic wage gap. It should help alleviate the domestic
requirement for more nurses.

A much more important factor to consider is how the local practice of nursing could be
made relatively attractive by offsetting the benefits (in terms of higher wages) offered by
employers abroad. Because long-run shortages do not work themselves out, government
intervention is clearly needed to increase the wages of registered nurses, in order to bridge the
high foreign-domestic wage differential.. As wages rise, an increase in the number of non-migrant
nurses is expected, which in tumn should fill vacancies in rural health units located in regions
outside Metro Manila and other major cities. Nursing graduates could be offered higher pay and
other material incentives in the same way that new physicians are being promised incentive
packages if they stay in rural areas. In fact, attracting nurses to be mainstays in rural health units
could relieve the government of the burden of searching for new doctors to man RHUs. With
lower wage levels relative to physicians, nurses could substitute for doctors in non-hospital -
settings. But first, there should be an increase in the responsibilities delegated to RHU nurses
for tasks now performed by doctors which will approximate the level of nursing care provided
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in hospitals.’ Since nurses are usually trained for hospital-based care (where considerable
substitution has taken place), a lot of delegation at the RHU level will make rural jobs more
interesting and appealing to nurses in terms of their career. Apart from the offer of higher wages,
* this ought to increase the participation rate of nurses locally. _

Midwives — There are more than enough midwives to service the population needing maternal
and child care.

Since surpluses seem to work themselves out in the long run, the oversupply of
midwives may not be a serious problem. The rate of return for getting a midwifery degree would
fall as more midwives join the scramble for jobs in the market for midwives, Many midwives
are currently unemployed, with some known to have taken supplemental jobs as governess. Yet
an innovative way to solve the oversupply problem, and at the same time achieve a breakthrough
in the local nursing undersupply dilemma, is to train midwives to become nurses. That would
be equivalent to creating a submarket within nursing. Opening a new track, licensed practical
nurses, to accommodate midwives who wish to pursue nursing, would alleviate the long-term
shortage of nurses. There are a number of steps which govemnment could take in this regard: (a)
rid the midwifery curriculum of unnecessary courses and replace them by nursing-related subjects;
(b) credit years of experience to take the place of some units in nursing; and consequently, (c)
increase the course work.for midwifery to make it academically equivalent to a "practical”
nursing degree. The risk associated with upgrading midwives to the level of nurses is that the
same emigration incentives now open to the latter would also begin to be attractive to midwives.
_ But this could be offset by the same solution outlined above: bndge the foreign-domestic wage.
gap by offering higher pay scales to midwives-turned-nurses.

Yet another important policy recourse is for government and the private medical sector
to encourage pregnant women to allow midwives to have a more serious role in the delivery of
newbomns. The present practice, especially among middle-class women, is to entrust childbirth
completely to obstetrician-gynecologists. The net effect is to maintain inefficiencies in child
delivery by overburdening obstetricians and decreasing the productivity of midwives. Giving
midwives primary responsibility for child delivery will permit obstetrician-gynecologists to
concentrate on the more complicated aspects of childbirth as well as on prenatal and postnatal
diseases and hygiene. Whether this would require changes in training, e.g., a stricter monitoring
by licensed midwives of the curriculum requirement of completing 20 deliveries would be a
matter that should be discussed with both the midwives' and obstetricians' associations.

Medical Technologists — The need for medical technologists exceeds what the health sector can
supply in the long run,

Low salaries and poor amenities contribute to the difficulty of increasing the supply of
laboratory technicians such as medical technologists which in turn make the job of staffing
laboratories formidable, The way ahead is for government to adopt wage incentives for medical
technologists, like those being adopted now for new public doctors, to boost the production of
health professionals in that sector. :

The government could also assist in eliminating inefficiencies in the administrative setup -
in medical facilities by giving medical technologists bigger responsibilities. The law requiring
that laboratories be managed by a resident pathologist has high time costs for the pathologist's
professional practice. Allowing medical technologists to be promoted to a laboratory chief would
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ease this administrative problem. At the same time, it would increase career inducements for
medical technologists and thus lure more persons into the medical technology profession.

The basic question, however, is whether government could, and should, increase
budgetary outlays for infrastructure (i.e., laboratory facilities) in primary hospitals and rural health
units. On a cost-effectiveness basis, too many government resources are already being spent on
high-cost, hospital-based, and laboratory-dependent care, instead of on basic health interventions
such as immunization, maternal and child care, and health education. To spend more on
facilities, including laboratories, seems to be a wasteful way to augment publicly provided health
services.

Yet spending on hospitals and laboratory facilities is required because they are still a
necessary part of the entire health referral structure. In this case, the necessary reform seems to
be in redirecting the resources tied up in hospitals to lower levels of the health system. Within
this context, it would be easier to justify the need for more laboratories in rural health units and
primary hospitals in underserved areas. “Decentralizing" laboratory work also means rural
doctors would have quicker access to laboratory findings vital to diagnosing patients' conditions;
backlogs in centralized laboratories would be resolved simultaneously.  Since supply-side
problems are often associated with the highly-centralized locations of hospitals and facilities,
rechanneling some resources for the provision of laboratories in rural areas would create more
job opportunities for laboratory technicians, which in turn should increase the supply of medical
technologists--provided this policy move is linked to a package of incentives that include higher
wages and better amenities. ‘

Pharmacists — There is a surplus of pharmacists in the country.

Most of the employed pharmacists are overconcentrated in the pharmaceutical industry,
which is not in a position to absorb more pharmacists. In the long-run, the oversupply will
resolve itself through an eventual lowering of the rate of return to a pharmacy education, which
in turn would discourage new entrants to the pharmacy profession. In the short run it may still
be necessary to adopt a job creation policy for unemployed and underemployed pharmacists. The
public sector has a big responsibility in this regard, within the context of expanding publicly
provided health services. .

The government often responds.to the need for more health services, given budgetary
constraints, by cutting back on critical inputs, such as research and development., Because these
inputs are frequently a tiny portion of total costs, they are cut excessively. Yet the adverse
effects of cost-cutting is a poorly-run R & D, especially in the area of drug research. Ironically,
the small financial savings made by the government from the cutbacks are easily dissipated
"downstream" through the accelerating expenditures on costly medicine, especially brand-name
drugs. Yet a low-cost but adequately funded drug research could easily cut down costly
expenses down the line. This is where pharmacists could be tapped to help.

The role of pharmacists can be expanded to include making breakthroughs in drug
research. Government-sponsored pharmaceutical research is needed in (a) determining the
bioequivalence of herbal medicine with the standard drugs, and (b) developing new indigenous
_.drugs. In addition, pharmacists could be given the responsibility of launching and sustaining
information campaigns on generic drugs (currently the obligation of doctors who, at any rate, do
not have the incentives to be participants in generic drug dispensing). Since the DOH has taken
initiatives in expanding the market for herbal and indigenous medicine and generic drugs, the
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_expansion of both R & D.and information drives would be a logical course to follow, Low-cost _
interventions such as opening new research centers would not only solve the supply-side dilemma
 of underfunded recurrent costs; it would also be a job generation vehicle for pharmacists, ~—

Concluding remarks: Since the need to disperse the services of doctors, dentists, nurses,
midwives, medical technologists and pharmacists to rural regions is a common thread in the
above analysis, it is unwise to proceed in a piecemeal fashion in considering the deployment of
 various health professionals. To provide better care for the poor, organized medical teams

consisting of physicians, nurses, midwives, dentists and even medical technologists and
harmacists should be considered as a cost-cffective alternative to fragmented services by
individual health professionals. Basic publicly funded health services are more closely and
appropriately integrated through a team approach that considers, among others, substitution and
cglcgation ossibilities among health professionals. Integration at the local level improves
incentives for health service innovations, increases accountability for the staff, ensures that local
health choices correspond to local needs, and advances the development of health management
capabilities at the community level. It is vitally important to encourage staff to be retained as
close as possible to the point of service delivery through a package of income incentives that
applies to various health workers. Needless to say, even as the health sector continues to search
for ways to sustain and improve the health manpower balance, the combination of government
intervention and market incentives must be maintained in a way that motivates health
professionals and allocates them to different institutional settings efficiently and equitably.




Table V1.1 - Summary of Poficy Recommendaticns

HEALTH MANPOWER |  FINDINGS POLICY RECOMMENDATICHS
CATEGORY Supply Demand
A Physicians
QaPs Shortage 1. Increase frashmen snvollment by 1. Raduce morbidity cases by
o Lifting entrance restrictions o increasing public health care intervention
o Qing subskiiss or grants directy 1 {with the collaboration of the private secior}
low-income studants and nol 1o schools
2. Limit intamational outflow by 2 Muepemnumo!dcbgaﬁomubtﬁwﬁmby
o Reducing wage diffarentials betwaen home and o Promoting medical feam praciice
forelgn countries {e.g., increasing SSL rlss) o Litiing legal reatrictions
o [ncreasing legal restrictions
Specialisis Sumplua 1. Increass frashman srwollment by 1. increass non-patient cams activity
o Inreasing enlry mesirfictions which Includes ressarch by
o Increasing VAT 0 Providing subaldies for research
o Imposing ceilings on medical (zos
Shartage 1. Increase ireshmen envoliment by 1. Reduce mrbid’tty' cases by
o Liling antrance restrictions o Increasing preventive care (DOHHIEC)
-0 Giving subsidies or granis directly 1o 0 Lhiixing HMO
low-income students and not 1o schools {ncksding nuirients package)
2. Limit intemationa] outfiow by 2. Increase parceniage of delegation/substitution by
© Raducing wage diflsrentials batwaen home end © Minimizing legal restrictions
foreign countrias {e.g., Increasing SSL ratns)
o Incressing jegal restrictions
'|8. Dentists Shorlags 1. Increass ireshmen snrofmeni by 1. increass percentags of delegation/substitution by
o Giving subsidies or granis direcily to o Delegating preventive and raalorative
fow-income students and not lo schocls lunctions 1o danta! aides
C. Nurses Shortage 1. Control inlemational outflow by 1. Increasa psrcentage ol delegationfsubatitution by
o HAsducing waga differentials batwean homs and o Delegaling nurss's functions 1o
loreign countrias {8.Q., increasing SSL retes) nursing aides
¢ Increasing legal restrictions
2.  Increass non-pation! care activities
which include messarch by
o Providing subsidias for ressarch
D. Midwives Sumplus 1. Increass Ireshmen snrollment by 1. Be recipients of delegaied functions
. o Encouraging midwives to becoma a nurse
2. Increase non-pationt care activites ’
such as: matemal cans, famiy planning, ate.
E. Madica! Bhortage 1. Encourage freshmon enroliment by 1. [ncrease perceciage of delogetion/substitution by
o Providing incantives o Delegating proventive and restorative functions
{e.g.. “mobile” ixbamiory in RHUs) o madical lechnicians or aides
F.  Phanmacists Surplui 1. Incresse functions which Include generic

promotion, herbal medicine, drug ressarch, ele,
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Comparison of Health Manpower Eatimation Methods

dedvery system and high level of heath
consclousnoss n the population

Name and description of the Poiential advantages Potential disadvantages Preroquisiss and sppropriate
method's principal veriants country sfuations
Economic demand {or “effective Helps descrbe dynamics and May ba compicaled, costly and sophlsticaled data and
economic demand™): This method delerminants of health services require sophisticaled data . {echnical expertiss In s0Me cCasse
concems the measurement and uiilizadion
projection of what hoalth services Ignores many poltical and socletal . Of greatest use Jn countries with:
poople are wiling and able 1o pay Tends 1o produce economically reasons for improving the distrbution  Jarge privals sector; relatively
for, Imespective of the qually of realistic projections of health services Bmited andior pasaive govemment
the specific services obtained or involvement In the provision of
ol thek need for them. The saivices Allows jor disaggregation of Doea not necessarlly taks into hoealth services; relatively smal
demanded tend (o be curalive In varicus components of demand account the qualty of sefvices of wrban-rural, rich-poor, and other
nature and to be provided predominantly the relevance to the heath Imbalances In the utiization rate
through the private sector, with or Probably provides a good ealimale problems of the country of services
without the Intervention of third pany of the minimum prowth In demand and
reimbursement mechanisms, The method ensures thal ihe level of future May neglect consideration of ways Can uselully compiement other
consists of cofrelalng the recelipt of salisfaction al joast equals 1o Improve manpowed productivity methods of manpower ssiimalion
sarvices whih selected economic and prasent satistaction
other variables, and then of projecting Hard fo Interpet to healh sector
_the changes Bkely to ccour regarding Some vartants of thls epproach are authorities and 10 the public
thesa varizbles In order to dertve the quite simple
Impact of thesa chenges on the demand
for services, and ulllmately on health May provide uselful information for
mangower requirementa. Varlants inckude: comparing returna from iraining for
1. Constant uliization reles for a heatth occupations with those of
changing populalion other seclors
2. Population and income :
3. Trend In expendiures
4. Job vacancles
5. Relative sarmings :
6, Rate of retum )
Healh needs (of, blologic neods): Appealing loglk: of method Caoimplicated, coslly, and requires Reaquires sophlsticated dats and
This method seaks 1o delermine, ) sophisiicated data technical expertise
based on axpert opinion and taking Permits alocallen of resources
Into account avallable lechnoiogy, where they will have prealost Logic of method may requirs Of greaisst use In countries with:
what kinds, amounts, and qualty . eifect on heaith; can focus on ways axcossively detalied planning and relalively lnrge pubdo sectof;
lovels of secvices are required to to Improve utizalion Irequent updaling of standarde in active povernment commitment o
altain and maintain a haaliry ) . accord with doveloping technology Improving and shaping heakh
population. Service tarpets are Ful¥s health sthic of providing ssivices delivery; tight povemment
then cottveried Inlo manpowes sarvices acconding lo need and not Continuad wide dvergencs among control ovec health systen: high
requirsiments by means of stafling and 1o soci! or sconomioc conciions of oxparts on "beat® mathods 10 treat level of heath consclousness of
standarde. consuUMmers muny dssase condiions pecple
rations of service costs and distrl- .
bution ars of secondary Importance, Provides ultimate or mecdmum goal Apt 0 resul In costly projections Usetui In defined publio heath or
for the provision of services of sarvics requirements, far In other categorical healh programs
. axcess of ebiRy 10 provide them
Particularly suled to high
prioeky categorical programe Presupposes tght govemmentat
control over hoakh services



cont,

Name and description of the Potantial advantages Potential dsedvantapes Prerequisites and approprilate
method's principal veriants country sftuations
Healih manpower:populalion ratios Easy to use and Inlerpret Easy 10 select unrealistic ratlos Realism and candor, even more than

{rallo method): This method Involves
ihe Identification of a sullable
healih manpower:populalion ratio
lor a future polnt In time and then
the applicallon of this ratio to the
projecied population to derive manpower
tequirements. Many different methods
have been used 10 drive Lhe desired
rallos. Thess Include:
* 1. Intemational
" 2. Malnalnlng the current situation
* 3. Use of "recognlzed" standards
* 4. Adoption of the ratio currently
" observed In a favored postion of
_ lhe couniry
~ 5. Constiuction of a mode! using
one ol tha other methods, conversion
of the requirements into & ratio,
and adoption of Lhis as tha standard
8. Extrapotation of past ratio trend
lines ,
Service targets approach {normatlve
approach): This method emphaslizes
Ihe development of detalled standards
for the provision of ditferent
kinds of services, standards which
are then used to derive largets for
Lhe production of these safvices. -
Manpower slalfing and productivity
standards are lhen used 1o convert
service largels Into the manpower
requlred 1o altaln them, Varous
methods can be used to develop the

5. Immlonalbomgﬂs

Data requiremenis usually modest
and not very sensitive 1o eors
within the valldity of the
underylng assumptions

W cument shualion Is judged

adequate, malntenance of slalus quo -
Is a defensible policy

Permits a disaggregaled approach In
which the most sultable methods and
standrds am used for each componant

. aelivity of the seclor

With primary emphasis on
*sorvices.” nol "manpower,” attentlon
Is naturally drected loward
productivity, Interpersennel ratlos
and efficient resource ulllizalion

Facilitatos cicser adjustmont of
dellvery to needs and demands

Relatively sasy to Interprel
railonale to cthers

Coa! cetlmation relallvely easy

resulting in major emmors In eco
nomic and manpower policles

Tends Lo be used with single occu
patlonal categories with risk of
ignoring potentlal improvements In
utiliation through changed
interpersonnal ratlos

4Some methods of selecting a ratlo
cannol help but show a manpower
shorago

Provides litils Insight Into the
dynamics of demand

Wih primary emphasis on manpower,
fiitle attentlon may be given to
services (kind, quality, volume,
trequency, dislribution, and relevance)

Method s prone 10 having standards
based more on desires than on
reality, leading lo major pollcy
8Tors

The logic of the melhod Invites
excessively detalled planning for
sogrmants of tha sector not subject
to light conlrol

with the cther methods

Of greatest uss In couniries with:

public or privale sectors; reasonably
adequate heallh srvices delivery system,
and health siuallon; Imited planning
resources; passive or active health

poficies, though the latter requlres faldy
strong control over the health system

Modes! dala and planning capability
requirements

Of greatest use In couniries with:
dominant public sector; activist
government policles toward development
and provision of heakth services;
adequala govermmental control over
health sarvicea dellvery systom

Can be readly used In conjunction
with other methods

Source: Homby, Shipp and Hal, 1980



Appendix B

INITIAL NET STOCK ESTIMATION AND PROJECTION, AND DATA _SOURCES
Enrollees and Graduates. These are available from the individual school records at the
DECS.

Total Stock. This is defined as the cumulative ever- registrants. The data is derived from
the number of new licensees per year taken from the Professional Regulations Commission
(PRC).

New Licensees. The earliest data of the annual number of licensees per category that are
being considered are as follows:'

Doctors: 1902 Midwives: 1961
Dentists; 1903 Med Techs: 1971
Nurses: 1919 Pharmacists: 1913

Retirees. A physician is assumed to start service at age 27; a dentist at age 24; a nurse
at age 21; a midwife at age 21, a medical technologist at age 22; and a pharmacist at age 21.
All are assumed to retire at age 65. For instance, a physician who passed the licensure
. examination and entered the service in 1952 is presumed retired in the year 1990. .Using the.
given age of medical technologist at 22 to start service and the starting year of licensure
examination of medical technologlsts in 1970, there are no retirees in this profession from 1990
to 2000.

Dead. The number of deaths prior to age 65 is computed using the gender-differentiated
rates of mortality for the Philippines. Partial life tables for each health profession commenced
at the average age at licensing with the annual number (radix) of licensees, which diminishes
through application of single-year death rates, This method assumes that health professionals
experience the same mortality rates as the general population.

~ Permanent Emigrants. The Commission on Flhpmos Overseas (CFOs) had provided the
annual data for the 1988-1991 period.

ntract Workers Ws) or temporary emigrants. The Philippinc Overseas
Employees Administration (POEA) had furnished the annual data on the number of new hirces
for the 1988-1992 period. Data on the number of OCWs which include both new hirees and
re-hirees are not available. To take into account the rehirees, the pattern (i.e., ratio) of the
rehires and new hires to the total landbased processed OCWs for the period 1988- 91 is
considered and assumed to have a similar pattern with that of the healthmanpower category. The

3 A year before these years indicate the start of licensure
examination for each category.



pllowing data were utilized:

- Number of processed contract workgrs

(Landbased)
New hires rehires total

1988 197,125 184,767 381,892
51.62% 48.38%

1989 186,919 221,085 407,974
45.82% 54.18%

1990 253,753 214,838 468,591
54.15% 45.85%

1991 335,524 218,952 554,476
60.51% 39.49%

Source of basic data: POEA

With the ratio of new hirees to the total number of processed contract workers, thc total
number of processed contract workers can be estimated.

Moreover, tnere are no data available on deployment level of health manpower categories.
In lieu, the data on the number of processed contract workers were utilized. These data would
approximate the number of deployed contract workers.

CALCULATING THE INITIAL NET STOCK, NS,

In estimating the initial net stock of healthmanpower in 1987, three types of assumptions
are considered: low, medium and high.

The net stock under the medium assumption will serve as the baseline estimates. The
low assumption would yield the minimum value of net stock while the high assumption will
give the maximum value of the net stock of health workers. The estimates at low and high
assumptions are 50% and -50%, respectively of the values of the variables considered under the
medium assumption. That is, the number of OCWs (or temporary emigrants) and
permanent emigrants is 1.5%, under the low assumption and 0.5%, under the high assumption
of their corresponding number under the medium assumption.

Only changcs in the number of OCWs and permanent emigrants are measured in the
sensitivity analysis since these variables can be directly controlled while the variables on deaths
and retirement are beyond control. Besides data on OCWs and permanent emigrants are not
sufficient and maybe underreported. _

Note that stock of temporary migrants (includes the re- hirees and new hirees) are not
stock of net migrants because it does not exclude the number of returnees from abroad, Data
on net migrants are not available at the POEA nor at the CFO. In the projections, it is assumed
that the: overseas contracts arc-renewed. - This assumption would somehow offset the ‘fact that’
migrations are underreported or that the POEA or CFO cannot provide the exact number of
migrants. '



On the other hand, changes in the number of new licensees reflect the changes in the
-emrollment policies of the schools and the DECS in pr_evim_xs years, or in the schools' standards
%3 indicated by thg attrition rates and survival rates. Prevaxlhng attractions of the courses as they
’*;‘,'ffer better employment opportunities abroad, i.e., the opening of the US market for health
y)orkers (Sanchez, 1988)can also cause an increase in the enrollmcn! of students to these courses
and hence affect the change of the number of new licensees, This may be treated sepa.re}tc.ly
on the Section discussing entry barriers and determinants of migration from the sensitivity
aoalysis in this section which is focused on the changes of the number of OCWs and permanent

emigrants,
1, Physicians

The total stock of Physicians in 1986 was 53,497, according to the PRC data. Adding the
number of new licensees in 1987 of 1,720, the total stock in 1987 was 55,217 under the
medium assumption,

The number of retirees was a straight forward calculation while the number of deaths was
computed using the lifetime table,

Using the estimate of Sanchez (1988), the number of permanent emigrants registed 20,000
under the medium assumption.  The value under the low assumption is 30,000 which will
capture the estimate of the UNESCO (1987).

The percentage of the OCWs to the total stock is estimated at 3.38%, according to Abella
(1980). Assuming that this has doubled in the late 80s, the number of OCWs is estimated at
3,733 in 1987 under the medium assumption. Abella's rate is captured under the high
assumiption.

Using these values, the net stock ranges from 7,486 to 31,219 with median at 19,352.

I T o T o o o T I I A o A o e e e e e e e e e e

" Low Medium High

‘Assumptions Assumptions Assumptions

Total Stock (1986) 53,497 53,497 53,497

Add: New Licensees (1987) 1,720 1,720 1,720
Total Stock (1987) 55,217 558,217 55,217
Lesg:Retirees 5,623 5,623, 5,623
Dead . 6,509 6,509 6,509

OCWs 5,599 3,733 1,866
Permanent Emigrants 30,000 20,000 10,000

Net Stock (1987) 7,486 19,352 31,219

Based on the PRC data, the total stock of dentists in 1986 was 22,534, Adding the
umber of new licensees in 1987 of 1,245, the total stock in 1987 was 23,779 under the medium



h 'I'he number of retirees was #'straight forward calculatxon while the number of deaths was
ﬁ“’d using the hfctune table. -

rdmg to the 1990 NSO survey, the number of OCWs is estimated at 2.70% of the
| m‘tock or 642 dentists. A medium assumption would be twice this figure numbering 1,284,

The number of permanent emigrants is about 1.42% of the total stock in 1969 (Gupta,
FB) Tlus is assumed to be ten times hxghcr in the late 80s which is estimated at 14,300 in

Low Medium High

Assumptions Assumptions Assumptions
Total Stock (1986) 22,534 22,534 22,534
-wpmd New Licensees (1987) 1,245 1,245 1,245
G Total Stock (1987) 23,779 23,779 23,779
| ‘Less:Retirees 1,734 1,734 1,734
[ Dead 2,514 2,514 2,514
i OCWs : 1,926 - - 1,284 642
i_iﬁffv‘\'f' Permanent Emigra.nts 5,921 3,947 1,974
T Net stock (1987) 11,684 14,300 16,915
T
3 Nm‘scs

.- The total stock of nurses in 1986 was 151,870, accordmg to the PRC data. Addmg the
Mmber of new licensees in 1987 of 3,877, the total stock in 1987 was 155 ,747 under the
Iledinm assumptxon '

In 1987, the POEA registered a deployment of 25,940 nurses.

##:.  The percentage of the permanent emigrants to the total stock of nurses stood at 23.55%,
luordmg to Abella (1980). Using the same percentage of outflow of the total stock of nurses
937 the number of permanent emigrants is about 36,678. |

;.1_- Using these pieces of information, the net stock of nurses in 1987 is estimated at 81, 907
the medium assumption.

The net stock ranges from 50,597 to 113,216 nurses.



_ Low Medium  High
Assumptions Assumptions Assumptions

Total Stock (1986) - 151,870 151,870 151,870

Add: New Licensees (1987) 3,871 3,877 3,877
Total Stock (1987) 155,747 155,747 155,747
Less:Retirees 4,412 4,412 4,412
Dead 6,810 6,810 6,810
OCWs 38,910 25,940 12,970
Permanent Emligrants 55,018 36,678 18,339
Net Stock (1987) 50,597 81,907 113,216
4, Midwives

Based on the PRC data, the total stock of midwives in 1986 was 146,226, Adding the
number of new licensees in 1987 of 2,306, the total stock in 1987 was 148,532 under the
medium assumption,

The number of retirees was a straight forward calculation while the number of deathé was
computed using the lifetime table. :

Using the estimate of IMAP (1991), the number of permanent emigrants registered 20,000
under the medium assumption. The value under the high assumption is 10,000 which will
capture the estimate of Gupta's (1973) figure of 10 times higher than the 1969 rate of 0.54%
which is approximately 8,000 in 1987,

The percentage of the OCWs to the total stock is estimated at 10% of the tofal deployment
in 1987 to take into account the midwives who registered at the POEA as domestic helpers.
This figure is about 44,927 midwives.

Using these base information, the net‘ stock ranges from 39,577 to 104,504 with 72,041 as
the median value, .

e bt e a1 P 1 F - F PO

Low Medium High

Assumptions Assumptions Assumptions

Total Stock (1986) 146,226 146,226 146,226

Add: New Licenseas (1987) 2,306 2,306 2,306
Total Stock (1987) 148,532 148,532 125:55;
Lesg:Retirees 4,230 4,230 4,230
Dead 7,334 7,334 7,334

OCWs 67,391 44,927 22,464
Parmanent Emigrants 30,000 20,000 10,000

Net Stock (1987) 39,577 72,041 104,504

T T T g o e L e e e e e e e e e e



5. Medical Technologists

The total stock of medical technologists in 1986 was 25,703, according to the PRC data,

Adding the number of new licensees in 1987 of 1,362, the total stock in 1987 was 27,065 under
the medium assumption.

The number of retirees was a straight forward calculation while the number of deaths was
computed using the lifetime table,

According to the 1990 NSO survey, the number of OCWs is estimated at 11% of the
total stock or 2,977 using the 1987 total stock. Assuming that the rate of permanent emigration
is twice the rate of OCWs, permanent emigrants stood at 5,594 medical technologists in 1987.
PAMET estimated 6,000 medical technologists who were out of the country for work.

Using these pieces of information, the net stock of medical -~ technologists in 1987 is
estimated at 17,270 under the medium assumption.

The net stock ranges from 12,804 to 17,270 medical technologists.

Low . Medium High

Assumptions Assumptions Assumptions

Total Stock (1986) 25,703 25,703 25,702

Add: New Licensees (1987) 1,362 1,362 1,362
Total Stock (1987) 27,065 27,065 27,0gg-
Less:Retirees 0 0 0
Dead 864 864 864

OCWs 4,466 2,977 1,489
Permanent Emigrants 8,931 5,954 2,977

Net Stock (1987) 12,804 17,270 21,735

s e = vy = T e e T e e WY S T W Ge YR S S N A S AR LS e T AR -

6. Pharmacists

A total of 27,493 pharmacists were registered with the PRC in 1986 Adding the number
of new licensees in 1987 of 648, the total stock in 1987 was 28,141 under the medium
assumption.

The number of retirees was a straight forward calculation Whllc the numbcr of deaths was
computed using the lifetime table,

Based on the 1990 NSO survey, the OCWs accounted for 4.10% of the total stock or 1,154
pharmacists.

The number of permanent emigrants is about 1.42% of the total stock in 1969 (Gupta, 1973).
This is assumed to be ten times higher in the late 80s which is estimated 4t 3,996 in 1987.



Using these values, the net stock ranges from 14,039 to 18,541 with 16,290 as tﬁe median
value. . ‘ _ o

= = =omaan e T A P e ] === ==
Low Medium * High

Assumption "Assumption Assumption
~ Total Stock (1986) 27,493 - 27,493 27,493
Add: New Licenseas (1987) 972 648 324
Total Stock (1987) 28,465 28,141 27,817
Less:Retireeas 3,562 3,562 3,562
Dead 3,139 3,139 3,139
OCWs 1,731 1,154 571
Permanent Emigrants 5,994 3,996 1,998
Net Stock (1987) 14,039 16,290 18,541

[ —————— R A e e e e e L]

The studies of Abella Aa.nd Gupta are cited in the UNESCO study (1987) entitled:
"Migration of Talent: Causes and Consequences of Brain Drain".

METHODOLOGY 'FOR THE YEAR 2000 PROJECTIONS

1. The future number of first year enrollees is estimated using historical trend.
2. The number of new licensces until year 2000 is determined with the following
formula given in Chapter 1:
NL,= L, S, Figa

Fixed rates of L and S are assumed using the average rate of new licensees and survival
rate determined in Chapter 2.

3. Projected number of deaths is calculated using the lifetime table while retirement
by assuming the age of 65 as retireable age. '

‘ ,
} 4, The initial net stocks (1987) of the healthmanpower categories are computed (see
previous section) ‘

5. To determine the future percentage distribution of emigrants, OCWs and net stock
to the total stock net of deaths and retirees, the following method is used:

5.1 Given:

Net Stock, = Total Stock net of deaths and retirees,
- cumulative number of {emigrant + OCWs},
or,



Total stock net of deaths & retirees, = emigrants, + OCWs, + Net Stock,
52 . Starting off from the above equation, the percentage distribution of stock
_ot emugrants, stock of OCWs and "net stock" to the total cumulative number of retirees and dead
is calculated applying the Markov model, such as: ‘

Let X; - Total Stock net of retirees and dead

x, =~ Stock of permanent emigrants as % of X;
x, - Stock of OCWs as % of X;
X; - "net stock" as % of X;
Thus
2

]
X =

1=

T x =10% and x' = x'- 3% x
1

T 13 T i=li

[y

Estimating future percentage distribution using Markov chain:

1191

x* = x'P
or xt= xP°
where x = [x] .
= [x %3 x]
P = [p]
= Pu Pz Puis
Pn Pn Pxn

Psi Pz P

z = some future year from the base yeart=0
P = probability matrix '

5.3 From the results and given the projected total stock presented in Chapter
2, the annual data on the number of emigrants, OCWs and the "net stock” can be easily
computed. '
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Table B1

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR GENERAL PRACTITIONERS
USING MODIFIED GMENAC MODEL

1992 2000

Low Medium High Low - Medium__ .| . High
‘Assumption | Assumption | Assumption { Assumption | Assumption | Assumption’
POPULATION 64,259,000 { 64,259,000 { 64,259,000 § 75,224,000 | 75,224,000:1 75,224,000
MORBIDITY CASE 27,695,629 | 115,666,200 | 147,795,700 { 32,346,320 | 173,015,200 § 173,015,200
MORBIDITY CASE (%) 0.43 1.80 2.30 0.43 2.30 2.30
% REQUIRING CARE 0.60 0.60 0.60 0.60 0.60 0.60
ADJUSTED NEEDS 16,617,377 | 69,399,720 | 88,677,420 § 19,407,792 | 103,809,120 § 103,809,120
NORMS OF CARE , 1.25 1.25 1.25 1.25 1.25 1.25
FREQUENCY OF CONSULTATION 5 . 5 5 5 5 5
DURATION OF CONSULTATION (MIN) 15 15 15 15 15 15
(HRS.) ' 0.25 0.25 0.25 0.25 0.25 0.25
TOTAL SERVICE REQUIREMENTS (TSH 20,771,722 | 86,749,650 { 110,846,775 | 24,259,740 1 129,761,400 { 129,761,400
% DELEGATION & SUBSTITUTION 0 0.25 0.25 0.25 0.25 0
NUMBER FOR DEL. & SUBS. , 0| 21,687,413 | 27,711,694 6,064,935 | 32,440,350 ' 0
TSR (NET OF DELEGATION & SUBST.} | 20,771,722 | 65,062,238 | 83,135,081 | 18,194,805 | 97,321,050 | 129,761,400
ANNUAL PRODUCTIVITY 2,760° 2,760 2,760 2,760 2,760 | 2,760
QOFFICE VISITS (HRS.)/DAY 10 10 10 10 .10 10
DAYS WORKED/WEEK 6 6 6 6 5] 6
WEEKS WORKED/YEAR 46 46 . 48 46 46 46
FTE PHYSICIAN REQUIRED FOR DIF!EC 7,526 23,573 30,121 { 6,592 35,261 47,015

PATIENT CARE -
% REQFORT, R, A 0.30 0.30 0.30 0.30 030 - . 0.30
NUMBER FORT, R, A . 2,258 7,072 9,036 1,978 10,578 F 14,105
MANPOWER REQUIREMENTS 9,784 30,645 39,158 8,570 45,840 - 61,120




Table B2

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR CARDIOLOGISTS
USING MODIFIED GMENAC MODEL

1992 2000
Low Medium . High Low Medium High 1 - High 2

. Assumption | Assumption | Assumption | Assumption | Assumption Assumption | ; Assumption
POPULATION 64,259,000 | 64,259,000 | 64,255,000 | 75,224,000 | 75,224,000 75,224,000 { - 75,224,000
MORBIDITY CASE 6,425,900 6,425,900 6,425,900 6,017,920 7,522,400 6,017,820 { ..7,522,400
MORBIDITY CASE (%) - 0.10 - 0.10 0.10 0.08 0.10 008 0.10
| % REQUIRING CARE 0.50 0.70 0.70 0.70 0.70 0.70 0.70
ADJUSTED NEEDS 3,212,950 4,498,130 4,498,130 4,212,544 5,265,680 4,212,544 5,265,680
NORMS QF CARE 0.61 0.61 2.57 0.61 0.61 2.57 2.57
FREQUENCY OF CONSULTATION 2 2 2 2 .2 2 2

: outpatients 2 2 2 2 2 2 2

inpatients 3 3 3 3 3 3 3

surgical 1 L 1 1 1 1 1

DURATION OF CONSULTATION (HRS 0.31 0.31 1.28 0.31 0.31 1.28 1.28
outpatients 0.25 0.25 0.50 0.25 0.25 0.50 '0.50

inpatients 0.08 0.08 0.17 0.08 0.08 0.17 0.17

surgical 0.92 0.92 . 5 0.92 0.92 5 5

TOTAL SERVICE REQUIREMENTS (TS 1, 975 322 2,765,450 | 11,544,800 2,589,872 3,237,340 | 10,811,915 | 13,514,894
% DELEGATION & SUBSTITUTION 0.05 0.05 ' 0.05 0.05 0.05 0.05 0.05
' 98,766 138,273 577,245 129,494 161,867 540,596 675,745

-[TSR (NET OF DELEGATION & SUBST.}t 1,876,556 2,627,178 | 10,967,655 2,460,378 3,075,473 | 10,271,320 [ 12,838,150
ANNUAL PRODUCTIVITY 3,042 3,042 3,042 3,042 3,042 3,042 3,042
OFFICE VISITS (HRS.J/DAY 9 9 9 9 9 9 9
DAYS WORKED/WEEK 8.5 6.5 8.5 8.5 8.5 8.5 6.5
| WEEKS WORKED/YEAR 52 52 52 52 52 52 52
[FTE PHYSICIAN REQUIRED FOR 617 884 3,605 809 1,011 3,377 4,221
FOR DIRECT PATIENT CARE . -
% REQFORT,R. A 0.05 0.05 0.05 0.05 * 0.05 0.05 0.05
NUMBERIREQFORT, R A 31 43 180 40 51 169 211
648 | 807 3,788 849 1,062 3,545 4,432

MANPOWER REQUIREMENTS




Table

B3a

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PEDIATRICS USING MODIFIED GMENAC MODEL

1962
Law Assumpllon
TYPHOID™ | DIAARHEAS] 18 TEPAOSY |DIPHTHERIA] WHOOPING | TETANUS | ACUTE ] VARICELLA| MEASLES | HFEVER
COUGH POLIO
20,860,378 | 39 33,008376 | 39668376 | 3386376 | 3960376 | 30668370 | 35,000,076 | 33,688376 | 50,008,378 | 30,008376
7508 | 624 39,418 1,347 810 10,067 2280 337 12,008 63,764 2087
0.0002 00155 0.0011 0.000640 | 0000016 £.0000 00001 1 0,000010 0.0004 0.0020 0.0001
% REQUIRING CARE 0.50 050 0.50 050 050 0.50 050 050 0.50 050 050
ADJUSTED NEEDS 3754 ] 912113 18,208 874 320 5033 1144 186 7,003 30,382 1044
NORMS OF CARE = 2 2 2 2 2 2 2 2 2 2 2
FREGUENCY OF CONSULTATION™ 13 13 13 13 13 13 3 13 13 13 3
DURATION OF CONSULTATION (MIN} 10 10 10 10 10 ol T 10 10 10 10 10
HAS 037 017 017 017 [XH 017 0,17 017 017 017 017
TOTAL SERVICE REQUIREMENTS 81341 870375 41,017 1,460 [T 10,808 2,480 285 16,173 72,328 2201 |
% DELEGATION & SUBSTITUTION [0.40) 32591 270550 18,847 864 277 4,362 | 92 145 6,080 28,631 904 |
TSR (NET OF DELEGATION & SUBSTITUT 4560 | 408,825 24970 70 [ 418 o544 1,489 710 2,104 43,357 1357 |
ANNUAL PRODUCTIVITY 2,756 2,788 2,788 2758 2,756 2,758 2,750 2,750 2,758 2,768 2,750 |
| OFFICE ViSITS AY ] ] 8 ] 8 ] 8 8 a 8 3
DAYS WORKE| 850 6.50 8.50 8.50 8.50 0.50 5.50 050 .50 0.50 850
WEEKS WORKECYYEAR 53 63 3] 4] 53 53 & 53 53 53 5
FTE PHYSICIAN REQUIRED FOR DIRECT 2 47 ] o 0 2 1 ] 3 18 [
PATIENT CARE”
% REQFOAT. R A 0.10 010 6,10 010 010 0.0 010 010 010 030 010
0 15 1 0 0 0 [ 0 [ 2 )
[RANPOWER REGUIREMENTS 2 182 0 ) o 3 1 0 4 17 1
INFECTIOUS] WALARIA | SYPHRIS |GONOCOCCAL] SCHISTO- | FILARIASIS | MALIGNANT [DISEASES OF |BRONCHITIS| PNEUMONIASIINFLUENZA | ACCIOENTS
HEPATITIS : _ INFECTION | Somasis NE: ™ 11 _ ]
30,008,376 | 93060376 | 03066076 | 30,608978 | 33.660376 | 33,006,078 | 33,688.378 | 308a837e | 3966 5ie | 0,008378 | 33,660378 | 33,685370
8148 | 54567 7] 377 16,252 8 3502 oSz 781377 203600 | 485767 55526 |
0.0002 0.0017 | 0,000001 0.0001 0.0005 | __0.000002 0.0001 0.000¢ 00228 0.006% 0.0tad 00018 |
050 050 0.50 0.50 0.50 050 0.50 050 050 050 oo of0]
1074 26,290 17 1,800 7,020 4 175 597 360,000 01,949 | 242869 D782
2 2 2 2 2 F F 2 2 2
FAEQUENCY OF CONSULTATION= 3 iF] 13 13 13 1 i 1 13 iE] 13 3
["DURATION OF CONSULTATION {MiN) g K 10 10 10 e 30 10 16 10 10 30 |
{HAS) 017 017 017 017 017 0.17 017 017 (X o] 017 017
TOTAL SERVICE AEQUIREMENTS 827 01313 7 4048 10,520 (] EXET 125 Qages | 220807| 629249 64480 ]
% DELEGATION & SUBSTITUTION [0.40} 53 24928 1§ 0@ 8,800 2 21 S0 09001 00,881 210400 [ go709 |
200 | 22 2420 5014 2300 L0 L 404,008 132,092 | 30,003 |
'E‘F‘.o.wmugg= PROODUGTVITY 758 —E% 2750 2,756 T8 | 275 278 2750 7% 2780 ._!!% 27%
OFFICE VISTIOAY ] - g 3 8 g 0 0 9 —t 5 4_; 8 . éi
DAYS WORKEOMWEEK 950 050 950 630 850 | g0l —  ofo 20 L
W AKED/VEAR 3| N ] 53 5 B3 £ £3 £3 £ % 21
RECUI RDIRECT 2 13 0 1 Y ] 1 3 180" 49 1 1
RREQFOAT R A 3 T 010 010 0.1 0.10 (XTI} 619 010 010 010 2]
-] - 0 0 0 0 ] 18 3 1 1
REQUIREMENTS 3 T3 0 1 4 ] 1 3 108, 53 i 714
TOTAL ar
. projection - 0-21 yre 0id

* 0-12 monihe oid recuirse § vialia/year, bdwzmddmtuathrZdelMmﬁuimmua--zmhpsmam”m
"mwdwhﬂdmwmmu



Table B3b

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PEDIATRICS USING MODIFIED GMENAC MODEL

1092
Msdium Assumplion -
TYPHOID™ | DIARRHEAS 8 LEPAOSY |DIPHTHERW[WHOOPING| TETANUS ACUTE | VARICELLA| MEASLES | H-FEVER
cougH POLIO-
MYELITIS
[POPULATION * 33860376 | 33,660,376 | 30,080,370 2668376 | 30668378 | 33606378 | 30668378 | 30668376 | 39668376 | 33,068 3,6003978
MORBIDITY CASE 7,508 6243461 38418 1347 ¢40 10,067 2289 X7 14,008 68,704 2087
MORBICITY CASE %1 0.0002 0.0185 £.0011 000040 | 0.000019 0.0003 0.0001 0.000010 0.0004 0.0020 0.0001
% AEQUIRING CARE 0.50 0.50 | 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 |
[AD JUSTED NEEDS™ 3,754 312,173 19,208 874 320 5,034 145 169 7,003 33382 1,044
INORMS OF CARE 2 2 2 2 2 2 2 2 2 2 2
FREQUENCY OF CONSULTATION™ 3 13 13 13 13 13 1 F 3 13 13
DURATION OF CONSULTATION (MIN) 10 10 10 10 10 10 [ T 10 10 10 |
(HRS) - 0.7 0.7 0.7 017 017 047 0.17 017 a7 0.17 0.17
TOTAL SEAVICE RECUIREMENTS 5,134 €70,375 a1 817 1,450 60a | 10008 2400 368 15,173 72,326 | 2261
[ % DELEGATION & SUSSTITUTION (0 3000 ] 250,250 15,308 s 257 4,005 31 135 5614 26,761 837
TSR 5124 118 268219 919 47 8,671 1562 230 9,550 as 1424 |
[ANNUAL PRODUCTIV-TY 2756 2756 ] 27% 2,758 2758 | 2,756 2,758 2,758 2,756 2,750 2758
OFFICE VISITS (HRS VDAY 8 8 ] 8 8 8 [ 8 8 8 8
AYS WORKEDWEEX 630 050 850 8.50 8.50 6.50 8.50 £50 €350 650 8350
WEEXS WORKED/YEAR 5 59 53 53 5 53 53 X 53 — 5 53]
FTE PHYSICIAN RECUIAED FOR DIRECT 2 155 10 0 0 2 1 0 3 17 1
™ PATIENT CARE -
(% REQGFOR T, A A 510 0.10 0.10 0.10 0.8 0.10 .10 0.10 0.10 0.10 010
MANPOWER REQUIREMENTS 2 170 10 0 0 3 1 ) 7 18] 1
INFECTIOUS] WALARIA | SVPHILIS |GONOCOGCAL| SCHISTO- | FILARIASIS | MALIGNANT [DISEASES OF [BRONCHITIS| PNEUMONIASTINFLUENZA | ACCIDENTS
HEPATITIS | _inFECTION | SOMusis NEOPLASMS [THE HEART
[POPULATION * 33,888 BB6.378 | B9.868378 | 30,608378 | 33,660.370 | 30,060376 | 30860370 | 30668378 | 30666370 | D0.668.376 | 39,8687 | 39.0668378
MORBIDITY CASE 8,148 58,507 34 2737 15252 | 83 "3,502 11952 781377 209896 | 468767 60,520
MORBIDITY CASE (%) 0.0002 0.0017 | 0.000001 0.0001 0.0005 | 0.000002 0.0001 0.0004 0.0220 0.0081 0.0144 0.001 |
% REQUIRING CARE 0.50 0.50 0.50 0.50 0.50 050 0.50 0.50 0.50 050 050] _ osof
ADJUSTED NEEDS 4074 28,200 17 1,888 7,628 a2 1751 5578 360,069 10190 242884 ( 20789 |
NORMS OF CARE 2 2 2 F] 2 2 2 2 2 2 2 2
- [-FRECUENCY OF CONSULTATION— 13 13 13 13 13 13 1 13 13 12 13 13
DURATION OF CONSULTATION (MiN} 10 10 10 10 10 10 10 10 10 10 0 10
(HAS) 0.7 047 917 0.17 017 07 017 017 .17 0,17 017 (X
TOTAL SERVICE REQUIREMENTS 8527 81313 ar 4048 18 0 3754 Y048 |  o24008 20887 | 620249 04487 |
[% DELEQATION & SUBSTITUTION (0.37) 3,268 22,000 14 408 8314 3 01 4791 205,163 or7201 o4zl 20000
TsA 5801 38,077 28611 10,400 £ 2300 Bier ssel —Taem —HLE 40,029
ANNUAL PRODUCTITY 278 27 2780 2,786 | 2768 2758 2 2 Jea{ 27608 areal  gmal
OFFICE VISITSDAY [ % : ] [} 2 ] ] ] a ] ] s
DAYS WORKEDMIEEX £30 050 850 850 €50 050 s 050 50 850 850]
EEKS WORKEDNEAR [X) 5 5 5 . 5 2l 8 5] <R
2 14 ] 1 4 ] 1 3 169 50 120 13 ]
0.1 .10 0.0 [XT) X 2.0 210 X .10 0,10 —Qi0f 00
F 13 ] 1 4 g 1 3 207 73 1 T
843 '

-

projection - 0-21 yre oid
*Inciudes paratyphoid Sever and other saimoneZa Infectione

Population
** 0-12 monthe oid requires § visRa/year, mzmwmawzmdﬂammtwmm « 2 visls per spiscde, Gogloodnptryur



Table

B3a

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PEDIATRICS USING MODIFIED GMENAC MODEL

1962
Law Assumpllon
TYPHOID™ | DIAARHEAS] 18 TEPAOSY |DIPHTHERIA] WHOOPING | TETANUS | ACUTE ] VARICELLA| MEASLES | HFEVER
COUGH POLIO
20,860,378 | 39 33,008376 | 39668376 | 3386376 | 3960376 | 30668370 | 35,000,076 | 33,688376 | 50,008,378 | 30,008376
7508 | 624 39,418 1,347 810 10,067 2280 337 12,008 63,764 2087
0.0002 00155 0.0011 0.000640 | 0000016 £.0000 00001 1 0,000010 0.0004 0.0020 0.0001
% REQUIRING CARE 0.50 050 0.50 050 050 0.50 050 050 0.50 050 050
ADJUSTED NEEDS 3754 ] 912113 18,208 874 320 5033 1144 186 7,003 30,382 1044
NORMS OF CARE = 2 2 2 2 2 2 2 2 2 2 2
FREGUENCY OF CONSULTATION™ 13 13 13 13 13 13 3 13 13 13 3
DURATION OF CONSULTATION (MIN} 10 10 10 10 10 ol T 10 10 10 10 10
HAS 037 017 017 017 [XH 017 0,17 017 017 017 017
TOTAL SERVICE REQUIREMENTS 81341 870375 41,017 1,460 [T 10,808 2,480 285 16,173 72,328 2201 |
% DELEGATION & SUBSTITUTION [0.40) 32591 270550 18,847 864 277 4,362 | 92 145 6,080 28,631 904 |
TSR (NET OF DELEGATION & SUBSTITUT 4560 | 408,825 24970 70 [ 418 o544 1,489 710 2,104 43,357 1357 |
ANNUAL PRODUCTIVITY 2,756 2,788 2,788 2758 2,756 2,758 2,750 2,750 2,758 2,768 2,750 |
| OFFICE ViSITS AY ] ] 8 ] 8 ] 8 8 a 8 3
DAYS WORKE| 850 6.50 8.50 8.50 8.50 0.50 5.50 050 .50 0.50 850
WEEKS WORKECYYEAR 53 63 3] 4] 53 53 & 53 53 53 5
FTE PHYSICIAN REQUIRED FOR DIRECT 2 47 ] o 0 2 1 ] 3 18 [
PATIENT CARE”
% REQFOAT. R A 0.10 010 6,10 010 010 0.0 010 010 010 030 010
0 15 1 0 0 0 [ 0 [ 2 )
[RANPOWER REGUIREMENTS 2 182 0 ) o 3 1 0 4 17 1
INFECTIOUS] WALARIA | SYPHRIS |GONOCOCCAL] SCHISTO- | FILARIASIS | MALIGNANT [DISEASES OF |BRONCHITIS| PNEUMONIASIINFLUENZA | ACCIOENTS
HEPATITIS : _ INFECTION | Somasis NE: ™ 11 _ ]
30,008,376 | 93060376 | 03066076 | 30,608978 | 33.660376 | 33,006,078 | 33,688.378 | 308a837e | 3966 5ie | 0,008378 | 33,660378 | 33,685370
8148 | 54567 7] 377 16,252 8 3502 oSz 781377 203600 | 485767 55526 |
0.0002 0.0017 | 0,000001 0.0001 0.0005 | __0.000002 0.0001 0.000¢ 00228 0.006% 0.0tad 00018 |
050 050 0.50 0.50 0.50 050 0.50 050 050 050 oo of0]
1074 26,290 17 1,800 7,020 4 175 597 360,000 01,949 | 242869 D782
2 2 2 2 2 F F 2 2 2
FAEQUENCY OF CONSULTATION= 3 iF] 13 13 13 1 i 1 13 iE] 13 3
["DURATION OF CONSULTATION {MiN) g K 10 10 10 e 30 10 16 10 10 30 |
{HAS) 017 017 017 017 017 0.17 017 017 (X o] 017 017
TOTAL SERVICE AEQUIREMENTS 827 01313 7 4048 10,520 (] EXET 125 Qages | 220807| 629249 64480 ]
% DELEGATION & SUBSTITUTION [0.40} 53 24928 1§ 0@ 8,800 2 21 S0 09001 00,881 210400 [ go709 |
200 | 22 2420 5014 2300 L0 L 404,008 132,092 | 30,003 |
'E‘F‘.o.wmugg= PROODUGTVITY 758 —E% 2750 2,756 T8 | 275 278 2750 7% 2780 ._!!% 27%
OFFICE VISTIOAY ] - g 3 8 g 0 0 9 —t 5 4_; 8 . éi
DAYS WORKEOMWEEK 950 050 950 630 850 | g0l —  ofo 20 L
W AKED/VEAR 3| N ] 53 5 B3 £ £3 £3 £ % 21
RECUI RDIRECT 2 13 0 1 Y ] 1 3 180" 49 1 1
RREQFOAT R A 3 T 010 010 0.1 0.10 (XTI} 619 010 010 010 2]
-] - 0 0 0 0 ] 18 3 1 1
REQUIREMENTS 3 T3 0 1 4 ] 1 3 108, 53 i 714
TOTAL ar
. projection - 0-21 yre 0id

* 0-12 monihe oid recuirse § vialia/year, bdwzmddmtuathrZdelMmﬁuimmua--zmhpsmam”m
"mwdwhﬂdmwmmu



Table B3b

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PEDIATRICS USING MODIFIED GMENAC MODEL

1092
Msdium Assumplion -
TYPHOID™ | DIARRHEAS 8 LEPAOSY |DIPHTHERW[WHOOPING| TETANUS ACUTE | VARICELLA| MEASLES | H-FEVER
cougH POLIO-
MYELITIS
[POPULATION * 33860376 | 33,660,376 | 30,080,370 2668376 | 30668378 | 33606378 | 30668378 | 30668376 | 39668376 | 33,068 3,6003978
MORBIDITY CASE 7,508 6243461 38418 1347 ¢40 10,067 2289 X7 14,008 68,704 2087
MORBICITY CASE %1 0.0002 0.0185 £.0011 000040 | 0.000019 0.0003 0.0001 0.000010 0.0004 0.0020 0.0001
% AEQUIRING CARE 0.50 0.50 | 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 |
[AD JUSTED NEEDS™ 3,754 312,173 19,208 874 320 5,034 145 169 7,003 33382 1,044
INORMS OF CARE 2 2 2 2 2 2 2 2 2 2 2
FREQUENCY OF CONSULTATION™ 3 13 13 13 13 13 1 F 3 13 13
DURATION OF CONSULTATION (MIN) 10 10 10 10 10 10 [ T 10 10 10 |
(HRS) - 0.7 0.7 0.7 017 017 047 0.17 017 a7 0.17 0.17
TOTAL SEAVICE RECUIREMENTS 5,134 €70,375 a1 817 1,450 60a | 10008 2400 368 15,173 72,326 | 2261
[ % DELEGATION & SUSSTITUTION (0 3000 ] 250,250 15,308 s 257 4,005 31 135 5614 26,761 837
TSR 5124 118 268219 919 47 8,671 1562 230 9,550 as 1424 |
[ANNUAL PRODUCTIV-TY 2756 2756 ] 27% 2,758 2758 | 2,756 2,758 2,758 2,756 2,750 2758
OFFICE VISITS (HRS VDAY 8 8 ] 8 8 8 [ 8 8 8 8
AYS WORKEDWEEX 630 050 850 8.50 8.50 6.50 8.50 £50 €350 650 8350
WEEXS WORKED/YEAR 5 59 53 53 5 53 53 X 53 — 5 53]
FTE PHYSICIAN RECUIAED FOR DIRECT 2 155 10 0 0 2 1 0 3 17 1
™ PATIENT CARE -
(% REQGFOR T, A A 510 0.10 0.10 0.10 0.8 0.10 .10 0.10 0.10 0.10 010
MANPOWER REQUIREMENTS 2 170 10 0 0 3 1 ) 7 18] 1
INFECTIOUS] WALARIA | SVPHILIS |GONOCOGCAL| SCHISTO- | FILARIASIS | MALIGNANT [DISEASES OF [BRONCHITIS| PNEUMONIASTINFLUENZA | ACCIDENTS
HEPATITIS | _inFECTION | SOMusis NEOPLASMS [THE HEART
[POPULATION * 33,888 BB6.378 | B9.868378 | 30,608378 | 33,660.370 | 30,060376 | 30860370 | 30668378 | 30666370 | D0.668.376 | 39,8687 | 39.0668378
MORBIDITY CASE 8,148 58,507 34 2737 15252 | 83 "3,502 11952 781377 209896 | 468767 60,520
MORBIDITY CASE (%) 0.0002 0.0017 | 0.000001 0.0001 0.0005 | 0.000002 0.0001 0.0004 0.0220 0.0081 0.0144 0.001 |
% REQUIRING CARE 0.50 0.50 0.50 0.50 0.50 050 0.50 0.50 0.50 050 050] _ osof
ADJUSTED NEEDS 4074 28,200 17 1,888 7,628 a2 1751 5578 360,069 10190 242884 ( 20789 |
NORMS OF CARE 2 2 2 F] 2 2 2 2 2 2 2 2
- [-FRECUENCY OF CONSULTATION— 13 13 13 13 13 13 1 13 13 12 13 13
DURATION OF CONSULTATION (MiN} 10 10 10 10 10 10 10 10 10 10 0 10
(HAS) 0.7 047 917 0.17 017 07 017 017 .17 0,17 017 (X
TOTAL SERVICE REQUIREMENTS 8527 81313 ar 4048 18 0 3754 Y048 |  o24008 20887 | 620249 04487 |
[% DELEQATION & SUBSTITUTION (0.37) 3,268 22,000 14 408 8314 3 01 4791 205,163 or7201 o4zl 20000
TsA 5801 38,077 28611 10,400 £ 2300 Bier ssel —Taem —HLE 40,029
ANNUAL PRODUCTITY 278 27 2780 2,786 | 2768 2758 2 2 Jea{ 27608 areal  gmal
OFFICE VISITSDAY [ % : ] [} 2 ] ] ] a ] ] s
DAYS WORKEDMIEEX £30 050 850 850 €50 050 s 050 50 850 850]
EEKS WORKEDNEAR [X) 5 5 5 . 5 2l 8 5] <R
2 14 ] 1 4 ] 1 3 169 50 120 13 ]
0.1 .10 0.0 [XT) X 2.0 210 X .10 0,10 —Qi0f 00
F 13 ] 1 4 g 1 3 207 73 1 T
843 '

-

projection - 0-21 yre oid
*Inciudes paratyphoid Sever and other saimoneZa Infectione

Population
** 0-12 monthe oid requires § visRa/year, mzmwmawzmdﬂammtwmm « 2 visls per spiscde, Gogloodnptryur



ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PEDIATRICS USING MODIFIED GMENAC MODEL

Table B30

092
High Assumpilon -
TYPHOID*** | DIARRHEAS T8 LEPACSY |DIPHTHERIA] WHOOPING | TETANUS ACUTE VARICEULA | MEASLES | H-FEVER
COUGH . PQLIO-
-l MYELITIS ]
POPULATION * 33888378 | 30008578 | 33608378 33,060,970 | 33608970 | 338083761 39 33068378 | 303,608376 | 33,000.370 | 33.608.378 |
MORBIDITY CASE 176,850 792,088 200,758 169,888 108,982 178,409 170,83 188,070 162,348 235,100 | 170420
ORBIDITY CASE [% 00052 | 00738 0.0081 0.005040 0.005018 0.0053 0.008 0.005010 0.0054 0.0070 | 0.0051
% REQUIRING CARE 0.50 | 0.50 0.50 0.50 0.50 050 050 0.50 0.50 | | 0.50]
ADJUSTED NEEDS 87.925 398,344 103,378 84,844 84,401 89,204 85318 84,338 91,174 117,853 85214 |
INORMS OF CARE * 2 2 F F 2 2 2 2 2 F3 2
REQUENCY OF CONSULTATION™ 13 13 F 13 13 3 13 1 3 3 13}
DURATION OF CONSULTATION {MIN] 10 10 0 0 10 ] 10 10 o 10 10 |
TACE nnvsiée l’-;EOU I 0.17 0,17 0.17 0.17 0.17 0. 0,17 0.17 0.17 0.17 017
Al TREMEN 190,604 858,748 223,088 183 830 183,004 109,276 184,850 182,735 107,64 098 184,631
DELEGA m&sussmunon 0.3 70,488 317,708 92,875 017 67,791 71513 68,305 87,612 73,001 94,238 08314 |
[T8A (NET OF DELEGATION A SUBSTITUTIO| 120,018 541,000 141,112 18813 [ 116,3% 121,764 118,459 115129 124,452 116318 |
WITY 2,768 2,768 2,758 2,750 2,758 2,758 2,750 2,758 2,760 2758 2,758 |
OFFICE VISITS (HRS.}DAY 8 2 [ [ [ 8 8 8 [ [] i)
DAYS WDRAKEDMWEEX 8.50 8,60 8.50 8.60 8.50 0.50 8.50 8.50 6.50 0.50 |
WEEKS WORKEDIYEAR 53 — 8 £ <] 53 3 53 53 53 83 83|
FIE PHYSICIAN REQUIRED FOR DIRECT 44 1) &1 42 42 A4 42 42 48 53 42
PATIENT CARE - i
REQFORT R, A .10 0.10 0.10 0.10 0.10 0.10 .10 0,10 0.10 o] 010
4 20 5 A 4 & 4 4 [] (] 4
POWER REQLHAEMENTS 48 218 66 48 48 49 a8 48 [ o4 43|
INFECTIOUS] MALARIA | SYPHRIS ] GONOCOCCAL| SCHISTO- | FILAAIASIS | MALKANANT |DISEASES OF |8RONCHITIS. EUMONIAS]INFLUENZA | ACCIDENTS
HEPATMIS | INFECTION _| SOMIASIS NE THE HEART |
33,008,378 | 33,608376 | 33,888,376 39,588 39,088,378 | 33,669.378 | 93,668 33,000.970 | 30068378 | 30080378 | 53680370 1 59.969.379 |
478,490 | 224830 186378 172,070 189,604 188,425 171844 180,204 $20710 | 0341001 227068 |
0.0052]  0.0087 |  0.00500% 0.0051 0.0055 0.005002 0.0031 0.0054 0.0278 0.0111 oo1gel 00008 |
0.60 0.50 05] 050 0.50 0.50 0.50 0, 50 050 |
88,245 | 112 84,188 86,035 01,757 84,21 83 90,14 484,850 188,91 ﬁ&% tg.g?
2 F 2 2 2 2 ] 2 F
) ¥ OF CONSULTATION"" 13 [F 13 13 13 13 12 15 13 3 1 13
EHM’ION OF CONSULTATION (MIN} 10 1L 10 10 10 10 10 10 10 [ 10 18
{HAS) . 017 0.1 __o.t7 017 0.17 0.7 017 017 o.g o471 _  otrl 017
[TOTAL SEAVICE REQUIREMENTS 191,197 43 132 407 180,410 108,803 182,480 186,184 195318 | 1007198 | 403289 | 708.510 240867
TION & SUBSTITUTION [O; 70743 90,183 7 83.978 73,501 erTpie | 03081 2200 | ra0ezl 1492081 _gezapo|  91.X7 )
120, 183,521 114917 117,444 125,500 1149501 117289 123 [ 9348091  ge4052] 440429 ] 983530
ANNUAL PRODUCTIVITY _2.754 | 2.750 2758 2,760 2,736 2750 ai' F .75%_ _J?_%____:.ﬂ% | ATl 270
v [] 8 [ 8 —_—
KEDWEEK [X 8. 6.50 6. 8.80 050 0.50 os0l 650 080 __ 000 0,50 |
WORKE %Ign . 3 53 63 % 831 83 83 _ 3 83 5 5 53
Ewﬁm@m REGUIRED FOR DIRECT a4 [T} 42 43 48 4 49 45 20 02 182 & |
_a_aﬁg FORT,R, A 0.10 0.10 .10 0.10 0.10 0.1 0,19 0.1 0.10 0.1 0,10 0,90
4 r F; 5 4 4 4 23 s []
mm:m 7] [} 48 A7 50 4 a7 49 28 1] 1n
JOTAL 1,

allon projection - 0~-21 yrs oid

"c-tzmum'-oldrmmomltmar bolwzmolduqﬂuamuw.zmoldaahwn fequires 1 visitiyear; clarrheal cased - 2 vishs pes eplecds, & epleades per year
**inciuies typhoid lm and olher szimonella Infections



Table B3a
ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PEDIATARICS USING MODIFIED GMENAG MODEL

Low Assumpllon

TYPHOID™* | DIARAHEAS T8 LEPROSY [DIPHTHERA] WHOOPING | TETANUS ACUTE | VARICELLA| MEASLES | H-FEVER
COUGH POLIO —
36,436,002 | 36.438,062 | 36,438 862 36,436,002 { 30,435,062 [ 20,438,692 | 96,4360842 | 30.438,802 | 6433002 | 00,490,002 | 96,400,002
81261 878719 41577 1,468 052 10,898 2478 384 15,188 72258 2250
ASE (%) 00002 { 0.018544 | 0.00114t 00004 | 00000190 | 0.000209 | 0.000088 0000010 | 0.000418 0.001083 | 0.000002 |
RING CARE 050 0.50 0.50 | 0.50 0.50 0.50_ 050 0. 050 0.50 | 0.50
: 4,063 337,658 20,788 720 348 5448 1,239 182 78 90,129 1,190 |
; 2 2 2 2 2 2 2 2 2 2
or-‘oonsuuxrm . 13 13 3 3 13 13 3 13 13 13 13 ]
DF CONSULTATION {MIN} 1) 10 [ 10 10 ) [ 1 10 101 10
Sy i 0.17 __017 0.17 017 017 0.17 0.7 047 047 07| " 017]
E REQUIREMENT, 809 732,025 45 04 1,679 760 11,803 2,884 5 18,422 792791 2447
% DELEGATION & SUBSTITUTION {0.40) 3621 292,811 16,018 6321, 500, 472 1,074 168 6,560 31312 o7v |
TSR 282 439217 27025 047 450 7,082 1,011 297 9,053 45,900 1,460 |
Mﬁ%‘gglw 760 2,750 2,756 2,750 2756 2,756 2,758 2750 2,750 2750] 2754 ]
OFFICE VISITS/DAY 8 8 ] [] ] 8 8 [ 8 [ 8
DAYS WORKEDAVEEK 6.50 8.50 8.50 6.50 0.50 6.50 .50 0.50 0.50 8.50 Y
WE RKEG/YEAR 53 83 £3 [X 5 53 53 _8 [
YSICIAN REQUIRED FOR DIRECT 2 150 10 e 0 3 1 0 4 17
PATIENT CARE N
[% REQFORT, A A 0.10 0.1( 0.10 0.10 0.10 0.10 010 0.1¢ 0.10 010
. 0 16 i 0 [ 0 0 [} q 2
{MANPOWER REQUIREMENTS 2 17 1 [0 0 3 ] [} 4 10
INFECTIOUS] MALARW | SYPHILIS JGONOCOCCAL| SCHISTO- |FILARIASIS | MALIGNANT JDISEASES OF | BRONGHITIS| PNEUMONIAS)
PATITIS __|INFECTION SOMIASIS NEO! THE HEAR e r
56,438,602 36,438,662 36430052 | 30430602 | 00435602 | 30.435,682 | 36,438.602 | 30438662 | 438,002 438,082
88} 812591 38 4,045 18,507 ot 3,790 1209001  824024) 220673 526,737
0000242 | _0.00168) ! 0.000001 0.000111 0.000459 | 0.0000025 | 0000104 | 0000335| 0022614}  0.000058 |  0.014429
050 — 050 o0 0.50 850 0.80 oso|  o%0f 030 050 |
4,400 | 30 18 2 8,233 4 1,608 8,428 412,013 110, 202.000
NQAMS E 3 2 2 2 2 F 2 F 2 2
. |LFREQUENCY OF CONSULTATION"" 13 13 1 13 3 13 13 13 13
| DURATION OF CONSULTATION (MIN} 10 10 10 10 o 10 1 10 10
{HRSY 0. 017 017 017 017 017 0.17 0,17 017 [X1]
TOTAL SERVICE RECUIREMENTS 2,553 66,358 3 4,382 17,882 ] 4108 14014 802,68 29000 | 540
% DELEGATION & SUBSTITUTION {0.40} ,821 10 253 7,153 29 042 008 | 57077 (oY 27818
LF] - yJ32 ) 90018 24 2620 10,720 1] 2463 ,400 g35eie ] 1434771 JNTR L
UCTIVITY 7 27% 2760 2750 2,708 g.r,sg ".7% -.7:3__31#_3 2-% ?.-7%
A 8 [] ] [] []
.80 8.0 9.50 [] 850 [ 850 8.0 050 880 850 L]
B3 3] _ 5 83_ £y 8 8 &8
% 14 Ag 1 al ] 1 __3 104 52 Jg4
0.10 0.10 0.10 0.10 .10 0.1 0.10 0.10 0.10 0.1 0,10
[ 1 € ] [ 7 ] ] 19 32
2 16 C y 0 214 87 136

"o-tzmmrmuomnww below 2 yre ofd requires 3 visltaAr; 2 yre oid & above requires | mlwu:.dlrrhnluau 2 viulte per spisode, € eplecdes per year
Includes naralvnhold laver snd cther saimonella infections



Table B3b

ASSUMPTIONS FOR AEQWHREMENT ESTIMATES FOR PEDIATRICS USING MODIFIED GMENAC MODEL

2000
Medium Assumplion
TYPHOID*** | DIARRHEAS T8 LEPROSY |DIPHTHERIA| WHOOPING ] TETANUS ACUTE VARICELLA | MEASLEB H-FEVER
couaH POLIC-
. ; MYELITIS i
08438602 90430862 | 36,438,082 | 36438802 043562 | 30430662 | 204300621 30438002 | 30436002 36430062 | 00,430,602
8,120 ; 675,716 41,577 _1458 892 10,808 2478 384 15,158 72259 2239
0.0002 0.018544 0.001141 0.00004 | 0.0000190 0.000269 0.000088 0.000010 0000416 0001983 | 0,000007 |
0.60 0.50 0.50 0.50 0. 050 | 0,50 0.50 0.50 2.50 | 050
4,083 337,659 20,788 720 348 5,448 1239 182 7579 30,12¢ 1,130
2 2 2 2 2 2 2 2 2 £ 58 |
fﬁgmgmw (:ONSULTM'QON“ _13 13 13 13 13 13 3 13 13 13
DURATION OF CGNSULTATION {MIN) 10 10 10 10 10 10 io 10 1 A0 1
N 017 0.17 0.17 017 017 017 0.7 017 0.17 2017 Q.17 |
QUIREMENTS 8,603 732,028 45,041 1,570 750 11,603 2084 385 18,422 79,270 . 2,447 |
% DELEGATION &:suaa‘rrrunon {037} 3,257 270,851 10 841 278 4,907 93 148 8,078 __ 20963 . 900 |
[TSA 5,548 401,178 28,378 295 473 7438 1,691 | 249 10,348 49,3190 | 1.542
[ANNUAL Pnonucmm 2756 2,758 2758 2,766 | 2,756 2,758 2,768 2756 2758 2758 2,750
whf ] 8 ] [] 8 ) 8 8 [] ] 20
M?EE 6.50 0.50 6.50 8.50 8.50 6.60 6.50 [ 6.50 8.80 { (X7
£3 5 53 53 53 83 8 52 8 5 53 |
'gscm ABCUIRED FOR D!IRECT 2 167 10 [ 0 3 1 0 4 18 1
PATIENT CA
%REQFORT. A A 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0,10 - 010
MANPOWER REQUIREMENTS 2 184 11 0 0 3 1 0 4 1
R .
INFECTIOUS] MALARIA ]| SYPHILIS |GONOCOCCAL|] SCHISTO- |[FILAAIASIS | MALIGNANT |DISEASES OF [ BAONCHITIS| PNEUMONIAS| INFLUENZA | ACCIDENTS
HEPATITIS INFECTION SOMIASIS NECOPLASMS | THE HEART x
38438602 | 38438882 | 396435062 30436002 | 30438002 | 30438662 30438862 38438682| 504356821 00438067 90438002
sasl et 3 4,045 18,607 9t 3700} 12906 gzapeal 2200793 G671  o4d24
0000242 | 0.001631 | 0.000001 0000111] 0000453 | 00000028 | 0000104 |  0000355] 0022614 ] 0000059 | 00144201 0001708
0.50 0.60 0.60 0.50 050 0.50 0.80 - 050 050 080l o503 050
480 20,637 18 2,022 9.259 38 1,895 sdss] 412012 110,306 2212
CARE 2 2 2 2z 2 2 z 2 2 2 F3 2
NCY OF CONSULTATION® 13 12 13 13 13 13 13 13 13 1] - ©»l_ 1]
TION OF CONSULTATION (MIN}_ { . A0 10 10 10 10 10 10 10 10 1 10 10 |
B 0.17 0.17 0.17 017 [XFi 0.17 0171 0.17 (X} 0,17 (X1 0.17
SER REQUIREM 2,583 60,358 ] 4382 17,802 [ 4108 14014 o029 1 299002 [T 40,792 |
| % DELEGATION & SBUBSTITUTION {0.37} 3,638 24852 | - 15 £821 8,618 37 1810 gies| o2l 004801 10701 £082)
T9R___ 2,010 41 25 2,701 11,208 02 2.500 0020 | 602300 100000 1 acami0l 42,000 |
[ANNUAL PRODUCTIVITY 2780 2788 2,788 2,760 2,758 2,750 276 2 2.7 2760 27eal 275 |
Vi Y 8 ] 8 ] 8] ] ] 2 2 ] ¥ ] 0
9.50 8.50 8.5 8.60 8.60 2.5 .00 9.50 - 250 850 9.00
3 ] £3 53 ] gal 5 £ £ |
2 13 [] 1 4] 1] 1 3 204 [7] _130 13
0.10 | 0.4 0.10 0.10 0.10 0.10 0.10 0.10 0.10 (X .10 0.10 ;
2 17 1] 1 4 1] 1 4 224 20 14 18
701

Pcmlltlonpmindoﬁ 0-21 yre oid
"D-izmorll'-oldw.lmOvlaltwur.blkm!)ﬂloldroqlmavhnﬂyr'2mntd&sbwuoql.ﬂru1mlwou'dmhulmu 2 visits per splecds, § spiscdes per year

*=nciudes parstypheld fever and oiher salmonelia irfections



Table B3c

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FCR PEE-ATRICS USING MODIFIED GMENAC MODEL

2000
High Assumption —_—
TYPHOID™* | DIARRHEAS T8 LEPROSY [DIPHTHERIA] WHOOPING | TETANUS ACUTE | VARICELLA| MEASLES | H-FEVER
couaH POLIO-
MYELITIS
POPULATION * 30,430,082 | 30,436,002 | 00,439,002 882 | 90,435,082 | 30,435,662 | 30,438 36,436,602 | 96,406,002 | 36,430,062 | 39,430,002
MORBIDITY CASE 180,310 857,912 223,770 163,051 182,608 163,088 124071 162,858 197,352 234,451 184453
IORBIDITY CASE (%) 00052 | 0.023544 | 0.000141 0.00504 { 00050100 | 0.005200 | 0.005008 0.005010 0.005418 0006063 1 __0,005002 |
% REQUIRING CARE 0.50 0.60 0.50 _0.50 0.50 0.60 _0.50 0.50 0.60 0.50 | 0.50
ADR MS'I’E NEEDS 85,100 426,658 111,685 91,626 01,445 03,544 92,336 91,271 08,67 127,220 92,220 |
NORMS OF AR 2 2 2 2 p 2 2 2
AEQUENCY OF CONSULTATION® 13 13 13 13 13 13 13 13 13 ﬁ
DURATION DF CONSULTATION {MIN} _10 10 10 10 10 _10 [ 10 1 10} 10
RS} .. 0.17 0.17 0.17 0.17 0.1 0.7 0. 0.1] [XT 017 0.7
OTAL SERVICE REOUIREMENTS 200,170 920,408 242,417 108,655 198,126 209,370 060 19777 213,708 3 109,824
DELEGATION & SUBSTITUTION {0.37) 70,200 | 343,650 89,004 73013 | 79007 77,390 74022 73,178 79,105 101,650 73938
TSR £ 126,500 865 152,723 128342 124,019 131,780 126,008 124,508 134,663 173,663 125880 |
ANNUAL PRODUCTIVITY 2,750 | 2,758 2,750 2758 2,750 2,750 2,750 2750 2,750 2,768 | 2,750
OFFICE VISITSDAY 8 ] [ 8 [] [] [] 8 8 ] 8
DAYS WORKEDAWEEK .50 0.50 0.50 8.50 8.50 | .50 6.60 6.60 8.50 0.50 .50 |
ANEEKS WORKED i 53 53 53 53 53 &3 | 83 53 [] 53
[FTE PHYSICIAN RBQUIRED FOR DIRECY 47 212 [ 45 ) 48 4 45 49 3 48 |
PATIENT CAR —
REQFORT, R, A 0.10 0,10 0.10 0.10 0.10 0.10 0,10 0.10 0.10 03¢ 0,10 |
- 3 21 ] 5 5 3 3 3 5 Y ]
[MANPOWER REQUIREMENTS 62 204 a1 80 50 53 _50 50 54 [] 80
TFECTIOUS] WALARIA | SYPHILIS [GONOGOGCAL] SCHISTO. [FIARIASS | MALIGNANT |DISEASES OF | BRONCHITIS| PNEUNON 1 WFLUENZA | ACCIOENTS
HEPATITIS INFECTION SOMIASIS MS| THE HEARY P
38, 56438062 | 20,436,602 ] 98430860 | 36,438,667 | 98438882 | 30430602 | 00430,602 | 90.430,602 7 0490002 | 90.430.062
101,011 1,889,180 L 1,821,970 1625078 | 16984401 1922024 | 1mosreal 1804660 2845957 | 2042000 | 23478701 3009357
0.005242 | 0.081 0.05000% 0.050111 | 0.050453 | 0.0500025 | _ 0.050104] 0050058 | o0O072814} 0056056 | 0O0e4428 | 0.051708
0.50 9.50 0,50 0.50 0.50 0.50 | : 0. 0. 0f0] o080l 650
85508 | Baisoz| 010085 912,989 915,220 1,012 012,68 17,434 ] 192207 1021909 | 1173898 [ 943,179
2} 2 2 2 2 2 2 2 : 2 2 2
- {ER 13 13 3 33 13 13 13 12 13 [ 3 12 12
DURATION OF CONSULTATION [MIN] 10 10 o 1D 10 1< 10 1 10 1 10 10
{HRS) 0.1 0.7 0,17 0.17 017 0.17 0.17 017 017 047 o7l 047
TOTAL SEAVICE AEGUIREMENTS 208,920 | 2040110 1,073,800 1,078,143 | 1091843 | 1,073080] 1077868 199777 2,000,453 2543300 | 2.04308) |
% DELEGATION & SUBSTITUTICN {0.37) 76,504 754,044 730,308 731,013 726,608 730,328 FIXIE 477 | 1,080,588 816,724 041,024 | 760,118 |
189 130385 [ 12052781 1,243.464 1248200 12547357 1249502 1240056 ] 1252208 | 1,005,800 13040 1207430
ANNUAL PAODUCTIVITY 2.768 2,759 2,768 2.7 2,768 2750 2750 27801 2780 2 : | 2700 __z.u}
ICE VI 8 [ [] [] B ] [ [] [] 3
A AK EK 8.50 0.60 .50 8.60 .60 880] o0 __060Q 8,60 __0.50 sfol 000
53 — 63 53 83 5] 53 £3 8 59 sy 4% B
] REBUIRED FORA DIRECT 47 408 4851 482 85, 45t 452 454 509 _so1l 487
NT CAR : —
[% REQFORT. ALA° 0.10 0.0 0.18 0410 010 2.10 010 0.10 0.10 _ 010 [N 0.10 |
= s 47 45 48 — A5 43 2] _£1 50 A7
|%EE RECUIREMENTS 513 468 497 501, 458 497 500 721 558, [T7) 54
: 8,758 i 2

~Popiation projeciion - G-21 yr8 okl
** 0-12 montha oid requires 6 Violts/year,
*Includes typhoid la:m and cther salmonel

below 2 yre oki requires 3 visliadyr; 2 yra old & above requires 1 visitiyear; diarrhes! :am - 2 visha per spiecda, 0 splsoces pes ysar



Table B4a

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR OPHTHALMOLOGISTS
USING MODIFIED GMENAC MODEL

1992
Low Medium High
Assumptlon Assumption Assumption
BLINDNESS " BLINDNESS | BLINDNESS
OCULAR | PREVALENCE| OCULAR | PREVALENCE OCULAR PREVALENCE
MORBIDITIES| (Binoculary | MORBIDITIES| (Binocularr | MORBIDITIES | (Binocular/
Monocular) Monocular) " Monocular)
with backlog with backlog “with backiog.
- 10.5% 10.5% 105% -
POPULATIDN 64,259,000 64,259,000 | 64,259,000 64,259,000 64,259,000 64,259,000
MORBIDITY CASE 49,479 960,415 49,479 960,415 49,479 960,415
MORBIDITY CASE (%) 0.0007700 0.0149 0.0007700 0.0149 0.0007700 0.0149
% REQUIRING CARE 0.37 0.37 0.37 0.37 0.57 0.37
ADJUSTED NEEDS 18,307 355,354 18,307 355,354 18,307 355,354
INORMS OF CARE 1411 1417 17.64 17.64 2117 " 2117
FREQUENCY OF CONSULTATION 8 8 10 10 12 12
DURATION OF CONSULTATION (MIN.) 105.84 105.84 105.84 105.84 105.84 105.84 |
(HRS.} ﬁ 1.764 1.764 1764 1,764 1.764 1.764
TOTAL SERVICE REQUIREMENTS (TSR} 258,354 5,014,749 322,942 6,268,437 387,531 7.522,124
% DELEGATION & SUBSTITUTION 0.10 0.30 0.10 0.30 0.10 0.30
, 25,835 1,504,425 32,294 1,880,531 38,753 2,256,637
TSR (NET OF DELEGATION & SUBST.) 232,518 3,510,325 290,648 4,387,906 348,778 5,065,487
- [ANNUAL PRODUCTIVITY 3,432 3,432 3,432 8,432 3,432 3,432
OFFICE VISITS (HRS.)/DAY 11 11 11 11 11 11
DAYS WORKED/WEEK 6 6 6 6 6 6
EE ORKED/YEAR 52 52 52 52 52 52
[FTE PHYSICIAN REQUIRED FOR DIRECT] 68 1,023 85 1,279 102 1,534 |
PATIENT CARE ' .
% REQ FOR T, R, A 0.25 0.00 0.25 0.00 0.25 0.00
R 17 0 21 0 25 0
MANPOWER REQUIREMENTS 85 1,023 106 1,279 127 1,534
— TOTAL 1,108 1,384 1,681 '




Table B4b

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR OPHTHALMOLOGISTS
USING MODIFIED GMENAC MODEL

2000
Low Medium "High
Assumption Assumptlion Assumption:’
BLINDNESS |. BLINDNESS -+ .| BLINDNESS:
OCULAR PREVALENCE | OCULAR PREVALENCE OCULAR ;| PREVALENCE
MORBIDITIES | (Binocular/ ‘| MORBIDITIES| (Binocular/ MORBIDITIES |~ (Binoculas/ .
Monocular) - Monocular) " Monocular)
with backlog . with backlog with backlog
2 40% 33% . 25% .
POPULATION 75,224,000 75,224,000 75,224,000 75,224,000 75,224,000 75,224,000
MORBIDITY. CASE 37,612 753,745 57,922 841,681 57,922 942181
MORBIDITY CASE (%) 0.000500 0.0100: 0.0007700 0.0112 0.0007700 0.0125
% BREQUIRING CARE 0.37 0.37: 0.37 0.37 037 . 0.37
ADJUSTED NEEDS 13,916 278,886 21,431 311,422 21,431 348,607
NORMS OF CARE 17.64 17.64 17.64 17.64 17.64 17.64
FREQUENCY OF CONSULTATION 10 10 10 10 . 10 10
DURATION OF CONSULTATION (MIN) 105.84 105.84 105.84 105.84 105.84 105,84
{HRS.) 1.764 1.764 1.764 1.764 _1.764 J.764
TOTAL SERVICE REQUIREMENTS {TSR) ‘245,486 4,919,543 378,048 5,493,484 378,048 | 6,149,427
% DELEGATION & SUBSTITUTION : 0 0.30 0 - 0.30 0 ., 0,30
_ i - . 1,475,863 | 1,648,045 L 1,844,828
TSR (NET COF DELEGATION & SUBST.) 245,486 3,443,680 378,048 3,845,438 378,048 4,304 599
ANNUAL PRODUCTIVITY 3,432 3,432 3,432 3,432 3,432 3,432
OFFICE VISITS (HRS.)/DAY 11 i1 11 11 11 11.
DAYS WORKED/WEEK ] 6 6 6 8 8
WEEKS WORKED/YEAR 52 52 52 52 52 52
FTE PHYSICIAN REQUIRED FOR DIRECT] 72 1,003 110 1,120 110 1,254
PATIENT CARE .
% REQFORT,R, A 0.25 0.00 0.25 0.00 0.25 0.00
.- 18 0 28 0 28 0
MANPOWER REQUIREMENTS 89 1,003 138 1,120 138 1,254
' TOTAL 1,092 1,258 1,392




ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PEDIATRICS USING MODIFIED GMENAC MODEL

Table B30

092
High Assumpilon -
TYPHOID*** | DIARRHEAS T8 LEPACSY |DIPHTHERIA] WHOOPING | TETANUS ACUTE VARICEULA | MEASLES | H-FEVER
COUGH . PQLIO-
-l MYELITIS ]
POPULATION * 33888378 | 30008578 | 33608378 33,060,970 | 33608970 | 338083761 39 33068378 | 303,608376 | 33,000.370 | 33.608.378 |
MORBIDITY CASE 176,850 792,088 200,758 169,888 108,982 178,409 170,83 188,070 162,348 235,100 | 170420
ORBIDITY CASE [% 00052 | 00738 0.0081 0.005040 0.005018 0.0053 0.008 0.005010 0.0054 0.0070 | 0.0051
% REQUIRING CARE 0.50 | 0.50 0.50 0.50 0.50 050 050 0.50 0.50 | | 0.50]
ADJUSTED NEEDS 87.925 398,344 103,378 84,844 84,401 89,204 85318 84,338 91,174 117,853 85214 |
INORMS OF CARE * 2 2 F F 2 2 2 2 2 F3 2
REQUENCY OF CONSULTATION™ 13 13 F 13 13 3 13 1 3 3 13}
DURATION OF CONSULTATION {MIN] 10 10 0 0 10 ] 10 10 o 10 10 |
TACE nnvsiée l’-;EOU I 0.17 0,17 0.17 0.17 0.17 0. 0,17 0.17 0.17 0.17 017
Al TREMEN 190,604 858,748 223,088 183 830 183,004 109,276 184,850 182,735 107,64 098 184,631
DELEGA m&sussmunon 0.3 70,488 317,708 92,875 017 67,791 71513 68,305 87,612 73,001 94,238 08314 |
[T8A (NET OF DELEGATION A SUBSTITUTIO| 120,018 541,000 141,112 18813 [ 116,3% 121,764 118,459 115129 124,452 116318 |
WITY 2,768 2,768 2,758 2,750 2,758 2,758 2,750 2,758 2,760 2758 2,758 |
OFFICE VISITS (HRS.}DAY 8 2 [ [ [ 8 8 8 [ [] i)
DAYS WDRAKEDMWEEX 8.50 8,60 8.50 8.60 8.50 0.50 8.50 8.50 6.50 0.50 |
WEEKS WORKEDIYEAR 53 — 8 £ <] 53 3 53 53 53 83 83|
FIE PHYSICIAN REQUIRED FOR DIRECT 44 1) &1 42 42 A4 42 42 48 53 42
PATIENT CARE - i
REQFORT R, A .10 0.10 0.10 0.10 0.10 0.10 .10 0,10 0.10 o] 010
4 20 5 A 4 & 4 4 [] (] 4
POWER REQLHAEMENTS 48 218 66 48 48 49 a8 48 [ o4 43|
INFECTIOUS] MALARIA | SYPHRIS ] GONOCOCCAL| SCHISTO- | FILAAIASIS | MALKANANT |DISEASES OF |8RONCHITIS. EUMONIAS]INFLUENZA | ACCIDENTS
HEPATMIS | INFECTION _| SOMIASIS NE THE HEART |
33,008,378 | 33,608376 | 33,888,376 39,588 39,088,378 | 33,669.378 | 93,668 33,000.970 | 30068378 | 30080378 | 53680370 1 59.969.379 |
478,490 | 224830 186378 172,070 189,604 188,425 171844 180,204 $20710 | 0341001 227068 |
0.0052]  0.0087 |  0.00500% 0.0051 0.0055 0.005002 0.0031 0.0054 0.0278 0.0111 oo1gel 00008 |
0.60 0.50 05] 050 0.50 0.50 0.50 0, 50 050 |
88,245 | 112 84,188 86,035 01,757 84,21 83 90,14 484,850 188,91 ﬁ&% tg.g?
2 F 2 2 2 2 ] 2 F
) ¥ OF CONSULTATION"" 13 [F 13 13 13 13 12 15 13 3 1 13
EHM’ION OF CONSULTATION (MIN} 10 1L 10 10 10 10 10 10 10 [ 10 18
{HAS) . 017 0.1 __o.t7 017 0.17 0.7 017 017 o.g o471 _  otrl 017
[TOTAL SEAVICE REQUIREMENTS 191,197 43 132 407 180,410 108,803 182,480 186,184 195318 | 1007198 | 403289 | 708.510 240867
TION & SUBSTITUTION [O; 70743 90,183 7 83.978 73,501 erTpie | 03081 2200 | ra0ezl 1492081 _gezapo|  91.X7 )
120, 183,521 114917 117,444 125,500 1149501 117289 123 [ 9348091  ge4052] 440429 ] 983530
ANNUAL PRODUCTIVITY _2.754 | 2.750 2758 2,760 2,736 2750 ai' F .75%_ _J?_%____:.ﬂ% | ATl 270
v [] 8 [ 8 —_—
KEDWEEK [X 8. 6.50 6. 8.80 050 0.50 os0l 650 080 __ 000 0,50 |
WORKE %Ign . 3 53 63 % 831 83 83 _ 3 83 5 5 53
Ewﬁm@m REGUIRED FOR DIRECT a4 [T} 42 43 48 4 49 45 20 02 182 & |
_a_aﬁg FORT,R, A 0.10 0.10 .10 0.10 0.10 0.1 0,19 0.1 0.10 0.1 0,10 0,90
4 r F; 5 4 4 4 23 s []
mm:m 7] [} 48 A7 50 4 a7 49 28 1] 1n
JOTAL 1,

allon projection - 0~-21 yrs oid

"c-tzmum'-oldrmmomltmar bolwzmolduqﬂuamuw.zmoldaahwn fequires 1 visitiyear; clarrheal cased - 2 vishs pes eplecds, & epleades per year
**inciuies typhoid lm and olher szimonella Infections



Table B3a
ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PEDIATARICS USING MODIFIED GMENAG MODEL

Low Assumpllon

TYPHOID™* | DIARAHEAS T8 LEPROSY [DIPHTHERA] WHOOPING | TETANUS ACUTE | VARICELLA| MEASLES | H-FEVER
COUGH POLIO —
36,436,002 | 36.438,062 | 36,438 862 36,436,002 { 30,435,062 [ 20,438,692 | 96,4360842 | 30.438,802 | 6433002 | 00,490,002 | 96,400,002
81261 878719 41577 1,468 052 10,898 2478 384 15,188 72258 2250
ASE (%) 00002 { 0.018544 | 0.00114t 00004 | 00000190 | 0.000209 | 0.000088 0000010 | 0.000418 0.001083 | 0.000002 |
RING CARE 050 0.50 0.50 | 0.50 0.50 0.50_ 050 0. 050 0.50 | 0.50
: 4,063 337,658 20,788 720 348 5448 1,239 182 78 90,129 1,190 |
; 2 2 2 2 2 2 2 2 2 2
or-‘oonsuuxrm . 13 13 3 3 13 13 3 13 13 13 13 ]
DF CONSULTATION {MIN} 1) 10 [ 10 10 ) [ 1 10 101 10
Sy i 0.17 __017 0.17 017 017 0.17 0.7 047 047 07| " 017]
E REQUIREMENT, 809 732,025 45 04 1,679 760 11,803 2,884 5 18,422 792791 2447
% DELEGATION & SUBSTITUTION {0.40) 3621 292,811 16,018 6321, 500, 472 1,074 168 6,560 31312 o7v |
TSR 282 439217 27025 047 450 7,082 1,011 297 9,053 45,900 1,460 |
Mﬁ%‘gglw 760 2,750 2,756 2,750 2756 2,756 2,758 2750 2,750 2750] 2754 ]
OFFICE VISITS/DAY 8 8 ] [] ] 8 8 [ 8 [ 8
DAYS WORKEDAVEEK 6.50 8.50 8.50 6.50 0.50 6.50 .50 0.50 0.50 8.50 Y
WE RKEG/YEAR 53 83 £3 [X 5 53 53 _8 [
YSICIAN REQUIRED FOR DIRECT 2 150 10 e 0 3 1 0 4 17
PATIENT CARE N
[% REQFORT, A A 0.10 0.1( 0.10 0.10 0.10 0.10 010 0.1¢ 0.10 010
. 0 16 i 0 [ 0 0 [} q 2
{MANPOWER REQUIREMENTS 2 17 1 [0 0 3 ] [} 4 10
INFECTIOUS] MALARW | SYPHILIS JGONOCOCCAL| SCHISTO- |FILARIASIS | MALIGNANT JDISEASES OF | BRONGHITIS| PNEUMONIAS)
PATITIS __|INFECTION SOMIASIS NEO! THE HEAR e r
56,438,602 36,438,662 36430052 | 30430602 | 00435602 | 30.435,682 | 36,438.602 | 30438662 | 438,002 438,082
88} 812591 38 4,045 18,507 ot 3,790 1209001  824024) 220673 526,737
0000242 | _0.00168) ! 0.000001 0.000111 0.000459 | 0.0000025 | 0000104 | 0000335| 0022614}  0.000058 |  0.014429
050 — 050 o0 0.50 850 0.80 oso|  o%0f 030 050 |
4,400 | 30 18 2 8,233 4 1,608 8,428 412,013 110, 202.000
NQAMS E 3 2 2 2 2 F 2 F 2 2
. |LFREQUENCY OF CONSULTATION"" 13 13 1 13 3 13 13 13 13
| DURATION OF CONSULTATION (MIN} 10 10 10 10 o 10 1 10 10
{HRSY 0. 017 017 017 017 017 0.17 0,17 017 [X1]
TOTAL SERVICE RECUIREMENTS 2,553 66,358 3 4,382 17,882 ] 4108 14014 802,68 29000 | 540
% DELEGATION & SUBSTITUTION {0.40} ,821 10 253 7,153 29 042 008 | 57077 (oY 27818
LF] - yJ32 ) 90018 24 2620 10,720 1] 2463 ,400 g35eie ] 1434771 JNTR L
UCTIVITY 7 27% 2760 2750 2,708 g.r,sg ".7% -.7:3__31#_3 2-% ?.-7%
A 8 [] ] [] []
.80 8.0 9.50 [] 850 [ 850 8.0 050 880 850 L]
B3 3] _ 5 83_ £y 8 8 &8
% 14 Ag 1 al ] 1 __3 104 52 Jg4
0.10 0.10 0.10 0.10 .10 0.1 0.10 0.10 0.10 0.1 0,10
[ 1 € ] [ 7 ] ] 19 32
2 16 C y 0 214 87 136

"o-tzmmrmuomnww below 2 yre ofd requires 3 visltaAr; 2 yre oid & above requires | mlwu:.dlrrhnluau 2 viulte per spisode, € eplecdes per year
Includes naralvnhold laver snd cther saimonella infections



Table B3b

ASSUMPTIONS FOR AEQWHREMENT ESTIMATES FOR PEDIATRICS USING MODIFIED GMENAC MODEL

2000
Medium Assumplion
TYPHOID*** | DIARRHEAS T8 LEPROSY |DIPHTHERIA| WHOOPING ] TETANUS ACUTE VARICELLA | MEASLEB H-FEVER
couaH POLIC-
. ; MYELITIS i
08438602 90430862 | 36,438,082 | 36438802 043562 | 30430662 | 204300621 30438002 | 30436002 36430062 | 00,430,602
8,120 ; 675,716 41,577 _1458 892 10,808 2478 384 15,158 72259 2239
0.0002 0.018544 0.001141 0.00004 | 0.0000190 0.000269 0.000088 0.000010 0000416 0001983 | 0,000007 |
0.60 0.50 0.50 0.50 0. 050 | 0,50 0.50 0.50 2.50 | 050
4,083 337,659 20,788 720 348 5,448 1239 182 7579 30,12¢ 1,130
2 2 2 2 2 2 2 2 2 £ 58 |
fﬁgmgmw (:ONSULTM'QON“ _13 13 13 13 13 13 3 13 13 13
DURATION OF CGNSULTATION {MIN) 10 10 10 10 10 10 io 10 1 A0 1
N 017 0.17 0.17 017 017 017 0.7 017 0.17 2017 Q.17 |
QUIREMENTS 8,603 732,028 45,041 1,570 750 11,603 2084 385 18,422 79,270 . 2,447 |
% DELEGATION &:suaa‘rrrunon {037} 3,257 270,851 10 841 278 4,907 93 148 8,078 __ 20963 . 900 |
[TSA 5,548 401,178 28,378 295 473 7438 1,691 | 249 10,348 49,3190 | 1.542
[ANNUAL Pnonucmm 2756 2,758 2758 2,766 | 2,756 2,758 2,768 2756 2758 2758 2,750
whf ] 8 ] [] 8 ) 8 8 [] ] 20
M?EE 6.50 0.50 6.50 8.50 8.50 6.60 6.50 [ 6.50 8.80 { (X7
£3 5 53 53 53 83 8 52 8 5 53 |
'gscm ABCUIRED FOR D!IRECT 2 167 10 [ 0 3 1 0 4 18 1
PATIENT CA
%REQFORT. A A 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0,10 - 010
MANPOWER REQUIREMENTS 2 184 11 0 0 3 1 0 4 1
R .
INFECTIOUS] MALARIA ]| SYPHILIS |GONOCOCCAL|] SCHISTO- |[FILAAIASIS | MALIGNANT |DISEASES OF [ BAONCHITIS| PNEUMONIAS| INFLUENZA | ACCIDENTS
HEPATITIS INFECTION SOMIASIS NECOPLASMS | THE HEART x
38438602 | 38438882 | 396435062 30436002 | 30438002 | 30438662 30438862 38438682| 504356821 00438067 90438002
sasl et 3 4,045 18,607 9t 3700} 12906 gzapeal 2200793 G671  o4d24
0000242 | 0.001631 | 0.000001 0000111] 0000453 | 00000028 | 0000104 |  0000355] 0022614 ] 0000059 | 00144201 0001708
0.50 0.60 0.60 0.50 050 0.50 0.80 - 050 050 080l o503 050
480 20,637 18 2,022 9.259 38 1,895 sdss] 412012 110,306 2212
CARE 2 2 2 2z 2 2 z 2 2 2 F3 2
NCY OF CONSULTATION® 13 12 13 13 13 13 13 13 13 1] - ©»l_ 1]
TION OF CONSULTATION (MIN}_ { . A0 10 10 10 10 10 10 10 10 1 10 10 |
B 0.17 0.17 0.17 017 [XFi 0.17 0171 0.17 (X} 0,17 (X1 0.17
SER REQUIREM 2,583 60,358 ] 4382 17,802 [ 4108 14014 o029 1 299002 [T 40,792 |
| % DELEGATION & SBUBSTITUTION {0.37} 3,638 24852 | - 15 £821 8,618 37 1810 gies| o2l 004801 10701 £082)
T9R___ 2,010 41 25 2,701 11,208 02 2.500 0020 | 602300 100000 1 acami0l 42,000 |
[ANNUAL PRODUCTIVITY 2780 2788 2,788 2,760 2,758 2,750 276 2 2.7 2760 27eal 275 |
Vi Y 8 ] 8 ] 8] ] ] 2 2 ] ¥ ] 0
9.50 8.50 8.5 8.60 8.60 2.5 .00 9.50 - 250 850 9.00
3 ] £3 53 ] gal 5 £ £ |
2 13 [] 1 4] 1] 1 3 204 [7] _130 13
0.10 | 0.4 0.10 0.10 0.10 0.10 0.10 0.10 0.10 (X .10 0.10 ;
2 17 1] 1 4 1] 1 4 224 20 14 18
701

Pcmlltlonpmindoﬁ 0-21 yre oid
"D-izmorll'-oldw.lmOvlaltwur.blkm!)ﬂloldroqlmavhnﬂyr'2mntd&sbwuoql.ﬂru1mlwou'dmhulmu 2 visits per splecds, § spiscdes per year

*=nciudes parstypheld fever and oiher salmonelia irfections



Table B3c

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FCR PEE-ATRICS USING MODIFIED GMENAC MODEL

2000
High Assumption —_—
TYPHOID™* | DIARRHEAS T8 LEPROSY [DIPHTHERIA] WHOOPING | TETANUS ACUTE | VARICELLA| MEASLES | H-FEVER
couaH POLIO-
MYELITIS
POPULATION * 30,430,082 | 30,436,002 | 00,439,002 882 | 90,435,082 | 30,435,662 | 30,438 36,436,602 | 96,406,002 | 36,430,062 | 39,430,002
MORBIDITY CASE 180,310 857,912 223,770 163,051 182,608 163,088 124071 162,858 197,352 234,451 184453
IORBIDITY CASE (%) 00052 | 0.023544 | 0.000141 0.00504 { 00050100 | 0.005200 | 0.005008 0.005010 0.005418 0006063 1 __0,005002 |
% REQUIRING CARE 0.50 0.60 0.50 _0.50 0.50 0.60 _0.50 0.50 0.60 0.50 | 0.50
ADR MS'I’E NEEDS 85,100 426,658 111,685 91,626 01,445 03,544 92,336 91,271 08,67 127,220 92,220 |
NORMS OF AR 2 2 2 2 p 2 2 2
AEQUENCY OF CONSULTATION® 13 13 13 13 13 13 13 13 13 ﬁ
DURATION DF CONSULTATION {MIN} _10 10 10 10 10 _10 [ 10 1 10} 10
RS} .. 0.17 0.17 0.17 0.17 0.1 0.7 0. 0.1] [XT 017 0.7
OTAL SERVICE REOUIREMENTS 200,170 920,408 242,417 108,655 198,126 209,370 060 19777 213,708 3 109,824
DELEGATION & SUBSTITUTION {0.37) 70,200 | 343,650 89,004 73013 | 79007 77,390 74022 73,178 79,105 101,650 73938
TSR £ 126,500 865 152,723 128342 124,019 131,780 126,008 124,508 134,663 173,663 125880 |
ANNUAL PRODUCTIVITY 2,750 | 2,758 2,750 2758 2,750 2,750 2,750 2750 2,750 2,768 | 2,750
OFFICE VISITSDAY 8 ] [ 8 [] [] [] 8 8 ] 8
DAYS WORKEDAWEEK .50 0.50 0.50 8.50 8.50 | .50 6.60 6.60 8.50 0.50 .50 |
ANEEKS WORKED i 53 53 53 53 53 &3 | 83 53 [] 53
[FTE PHYSICIAN RBQUIRED FOR DIRECY 47 212 [ 45 ) 48 4 45 49 3 48 |
PATIENT CAR —
REQFORT, R, A 0.10 0,10 0.10 0.10 0.10 0.10 0,10 0.10 0.10 03¢ 0,10 |
- 3 21 ] 5 5 3 3 3 5 Y ]
[MANPOWER REQUIREMENTS 62 204 a1 80 50 53 _50 50 54 [] 80
TFECTIOUS] WALARIA | SYPHILIS [GONOGOGCAL] SCHISTO. [FIARIASS | MALIGNANT |DISEASES OF | BRONCHITIS| PNEUNON 1 WFLUENZA | ACCIOENTS
HEPATITIS INFECTION SOMIASIS MS| THE HEARY P
38, 56438062 | 20,436,602 ] 98430860 | 36,438,667 | 98438882 | 30430602 | 00430,602 | 90.430,602 7 0490002 | 90.430.062
101,011 1,889,180 L 1,821,970 1625078 | 16984401 1922024 | 1mosreal 1804660 2845957 | 2042000 | 23478701 3009357
0.005242 | 0.081 0.05000% 0.050111 | 0.050453 | 0.0500025 | _ 0.050104] 0050058 | o0O072814} 0056056 | 0O0e4428 | 0.051708
0.50 9.50 0,50 0.50 0.50 0.50 | : 0. 0. 0f0] o080l 650
85508 | Baisoz| 010085 912,989 915,220 1,012 012,68 17,434 ] 192207 1021909 | 1173898 [ 943,179
2} 2 2 2 2 2 2 2 : 2 2 2
- {ER 13 13 3 33 13 13 13 12 13 [ 3 12 12
DURATION OF CONSULTATION [MIN] 10 10 o 1D 10 1< 10 1 10 1 10 10
{HRS) 0.1 0.7 0,17 0.17 017 0.17 0.17 017 017 047 o7l 047
TOTAL SEAVICE AEGUIREMENTS 208,920 | 2040110 1,073,800 1,078,143 | 1091843 | 1,073080] 1077868 199777 2,000,453 2543300 | 2.04308) |
% DELEGATION & SUBSTITUTICN {0.37) 76,504 754,044 730,308 731,013 726,608 730,328 FIXIE 477 | 1,080,588 816,724 041,024 | 760,118 |
189 130385 [ 12052781 1,243.464 1248200 12547357 1249502 1240056 ] 1252208 | 1,005,800 13040 1207430
ANNUAL PAODUCTIVITY 2.768 2,759 2,768 2.7 2,768 2750 2750 27801 2780 2 : | 2700 __z.u}
ICE VI 8 [ [] [] B ] [ [] [] 3
A AK EK 8.50 0.60 .50 8.60 .60 880] o0 __060Q 8,60 __0.50 sfol 000
53 — 63 53 83 5] 53 £3 8 59 sy 4% B
] REBUIRED FORA DIRECT 47 408 4851 482 85, 45t 452 454 509 _so1l 487
NT CAR : —
[% REQFORT. ALA° 0.10 0.0 0.18 0410 010 2.10 010 0.10 0.10 _ 010 [N 0.10 |
= s 47 45 48 — A5 43 2] _£1 50 A7
|%EE RECUIREMENTS 513 468 497 501, 458 497 500 721 558, [T7) 54
: 8,758 i 2

~Popiation projeciion - G-21 yr8 okl
** 0-12 montha oid requires 6 Violts/year,
*Includes typhoid la:m and cther salmonel

below 2 yre oki requires 3 visliadyr; 2 yra old & above requires 1 visitiyear; diarrhes! :am - 2 visha per spiecda, 0 splsoces pes ysar



Table B4a

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR OPHTHALMOLOGISTS
USING MODIFIED GMENAC MODEL

1992
Low Medium High
Assumptlon Assumption Assumption
BLINDNESS " BLINDNESS | BLINDNESS
OCULAR | PREVALENCE| OCULAR | PREVALENCE OCULAR PREVALENCE
MORBIDITIES| (Binoculary | MORBIDITIES| (Binocularr | MORBIDITIES | (Binocular/
Monocular) Monocular) " Monocular)
with backlog with backlog “with backiog.
- 10.5% 10.5% 105% -
POPULATIDN 64,259,000 64,259,000 | 64,259,000 64,259,000 64,259,000 64,259,000
MORBIDITY CASE 49,479 960,415 49,479 960,415 49,479 960,415
MORBIDITY CASE (%) 0.0007700 0.0149 0.0007700 0.0149 0.0007700 0.0149
% REQUIRING CARE 0.37 0.37 0.37 0.37 0.57 0.37
ADJUSTED NEEDS 18,307 355,354 18,307 355,354 18,307 355,354
INORMS OF CARE 1411 1417 17.64 17.64 2117 " 2117
FREQUENCY OF CONSULTATION 8 8 10 10 12 12
DURATION OF CONSULTATION (MIN.) 105.84 105.84 105.84 105.84 105.84 105.84 |
(HRS.} ﬁ 1.764 1.764 1764 1,764 1.764 1.764
TOTAL SERVICE REQUIREMENTS (TSR} 258,354 5,014,749 322,942 6,268,437 387,531 7.522,124
% DELEGATION & SUBSTITUTION 0.10 0.30 0.10 0.30 0.10 0.30
, 25,835 1,504,425 32,294 1,880,531 38,753 2,256,637
TSR (NET OF DELEGATION & SUBST.) 232,518 3,510,325 290,648 4,387,906 348,778 5,065,487
- [ANNUAL PRODUCTIVITY 3,432 3,432 3,432 8,432 3,432 3,432
OFFICE VISITS (HRS.)/DAY 11 11 11 11 11 11
DAYS WORKED/WEEK 6 6 6 6 6 6
EE ORKED/YEAR 52 52 52 52 52 52
[FTE PHYSICIAN REQUIRED FOR DIRECT] 68 1,023 85 1,279 102 1,534 |
PATIENT CARE ' .
% REQ FOR T, R, A 0.25 0.00 0.25 0.00 0.25 0.00
R 17 0 21 0 25 0
MANPOWER REQUIREMENTS 85 1,023 106 1,279 127 1,534
— TOTAL 1,108 1,384 1,681 '




Table B4b

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR OPHTHALMOLOGISTS
USING MODIFIED GMENAC MODEL

2000
Low Medium "High
Assumption Assumptlion Assumption:’
BLINDNESS |. BLINDNESS -+ .| BLINDNESS:
OCULAR PREVALENCE | OCULAR PREVALENCE OCULAR ;| PREVALENCE
MORBIDITIES | (Binocular/ ‘| MORBIDITIES| (Binocular/ MORBIDITIES |~ (Binoculas/ .
Monocular) - Monocular) " Monocular)
with backlog . with backlog with backlog
2 40% 33% . 25% .
POPULATION 75,224,000 75,224,000 75,224,000 75,224,000 75,224,000 75,224,000
MORBIDITY. CASE 37,612 753,745 57,922 841,681 57,922 942181
MORBIDITY CASE (%) 0.000500 0.0100: 0.0007700 0.0112 0.0007700 0.0125
% BREQUIRING CARE 0.37 0.37: 0.37 0.37 037 . 0.37
ADJUSTED NEEDS 13,916 278,886 21,431 311,422 21,431 348,607
NORMS OF CARE 17.64 17.64 17.64 17.64 17.64 17.64
FREQUENCY OF CONSULTATION 10 10 10 10 . 10 10
DURATION OF CONSULTATION (MIN) 105.84 105.84 105.84 105.84 105.84 105,84
{HRS.) 1.764 1.764 1.764 1.764 _1.764 J.764
TOTAL SERVICE REQUIREMENTS {TSR) ‘245,486 4,919,543 378,048 5,493,484 378,048 | 6,149,427
% DELEGATION & SUBSTITUTION : 0 0.30 0 - 0.30 0 ., 0,30
_ i - . 1,475,863 | 1,648,045 L 1,844,828
TSR (NET COF DELEGATION & SUBST.) 245,486 3,443,680 378,048 3,845,438 378,048 4,304 599
ANNUAL PRODUCTIVITY 3,432 3,432 3,432 3,432 3,432 3,432
OFFICE VISITS (HRS.)/DAY 11 i1 11 11 11 11.
DAYS WORKED/WEEK ] 6 6 6 8 8
WEEKS WORKED/YEAR 52 52 52 52 52 52
FTE PHYSICIAN REQUIRED FOR DIRECT] 72 1,003 110 1,120 110 1,254
PATIENT CARE .
% REQFORT,R, A 0.25 0.00 0.25 0.00 0.25 0.00
.- 18 0 28 0 28 0
MANPOWER REQUIREMENTS 89 1,003 138 1,120 138 1,254
' TOTAL 1,092 1,258 1,392




ASSUMPT!ONS FOR REQUIREMENT ESTIMATES FOR SUHGEONS USING MODIFIED GMENAC MODEL

Table B:

1992 2000
Low Medium High Low Medium ‘High .

: Assumption | Assumption | Assumption | Assumption Assumption § ‘Asst .
POPULATION 64,259,000 | 64,258,000 | 64,259,000 | 75,224,000 | 75,224,000 ) 75,224,000
MORBIDITY CASE 321,295 381,920 963,885 338,508 752,240 |- 1,128,360
MORBIDITY CASE (%) 0.005 0.01 0.015 0.0045 0.0100 . 0.0150

% REQUIRING CARE 0.20 0.20 0.20 0.20 0.20 - 0,20
ADJUSTED NEEDS 64,259 '76,384 192,777 67,702 150,448 225,672
NORMS OF CARE ) 2.50 2.50 2.50 2.50 2,50 2.50

FREQUENCY OF CONSULTATION 1 1 1 1 1 1
DURATION OF CONSULTATION (MIN - 150.00 150.00 150.00 150.00 150.00 150.00

; (HRS.) 2.50 2,50 2.50 2.50 2.50 . 2.50

TOTAL SERVICE REQUIREMENTS (TS 160,648 190,960 481,943 169,254 376,120 564,180
% DELEGATION & SUBSTITUTION - 0.000 0.000 0.000 0.000 0.000 0.000
I 0 0 - 0 0 0 0

TSR (NET OF DELEGATION & SUBST.] 160,648 150,960 481,943 169,254 | 376,120 564,180
ANNUAL PRODUCTIVITY 759 759 759 759 759 759
OFFICE VISITS (HRS.)/DAY 3 3 3 3 43 3

- _LDAYS WORKED/WEEK . 5.50 5.50 5.50 5.50 550 ) 5.50
| WEEKS WORKED/YEAR 46 46 46 46 46 46
FTE PHYSICIAN REQUIRED FOR 212 252 635 223 496 743

DIRECT PATIENT CARE ' ' -
% BEQFORT, R, A 0.50 0.50 0.50 0.50 0.50 Q.50

106 126. 317 111 248 372
MANPOWER REQUIREMENTS 317 377 952 334 743 1,115




Table BGa_

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR OBSTETRIC!AN-GYNECOLOGISTS USING MODIFIED GMENAC MODlEL

1992
Low Assumptlon Medlum Assumption ngh Assumption
_ Pregnant and non- ' - |Pregnant and non- . |Pregnant and non-
Dellvery {pregnant women w/ Delivety  |pregnant women w/ Dellvery pregnant women w/
diseases diseases dlseases
- {POPULATION (female-15 to 49 S e

' years of ags)* 16,362,821 16,362,821 16,362,821 .
MORBIDITY CASES 2,248,065 3,272:564 2,249,065 3,272,564 2,240,065 3,272,584 -
MORBIDITY CASE (%) 0.20 0.20 ' 0.20°
IPERCENTAGE REQUIRING CARE 0.10 0.20 0.13 0.40 0.15 0.50.
ADJUSTED NEEDS 224,907 654,513 202,378 1,309,026 337,360 { 1,636,282
NORMS OF CARE 7.00 10.67 7.00 10.87 7.00 1467
FREQUENOY OF CONSULTATION 6 16 6 16 6 18
DURATION OF CONSULTATION (MIN) 70 40 70 40 70 40
HRS 117 0.67 1.17 0.67 1,17 , 0.87

TOTAL SERVICE REQUIREMENTS (TS| 1,574,346 6,881,470 2,046,649 13,962,941 2,361,518 17,453,678
% DELEGATION AND SUBSTITUTION 0.05 0.05 _ 0.05 0.05 0.05 0.05
TSA (NET OF DELEGATION & SUBST.) 78,717 349,074 102,332 698,147 | - 118,078 872,684
' - 1,495,628 6,632,397 -1,844,317 13,264,764 2,243,442 16,580,992
ANNUAL PRODUCTIVITY 2,760 2,760 2,760 2,760 2,760 2,760
OFFICE VISITS (HRS.J/DAY - 10 10 10 10 10 10
DAYS WORKED/WEEK 6 5 8 6 8 6
WEEKS WORKED/YEAR 46 46 46 46 48 48
FTE PHYSICIAN REQUIRED FOH DIRE 20 128 37 253 43 316
PATIENT CARE 542 2,403 704 4.808 813 6,008
% REQFORT,R, A 0.30 .30 0.30 0.30 0.30 0.30
] 38 11 76 13 , 95

MANPOWER REQUIHEMENTS 550 2,441 718 4,882 826 8,102

- 2,991 5,508 6,028 i

* The female populallon of child bearfng age (15-49 years) Is based on the NSO population projections, 1992 and 2000

using the medium assumption-moderate fertility and moderate mortallty decline uslng 1880 census of populatlon.and housing

(CPH).




Table B6b

AS$UMPTIONS FOR REQUIREMENT ESTIMATES FOR OBSTETRIC!AN-GYNECOLOGISTS USING MODIFIED GMENAC MODEL

2000
Low Assumptilon Medium Assumptiop High Assumption
Pragnant and non- Pregnant and non- . {Pregnant and non-
Delivery  [pregnant women w/ Delivery  |pregnant womenw/ | - Dellvery pregnant women w/
‘ diseases diseases '  |diseases <., . ,

POPULATION (femalse-15to 49 19,085,426 19,085,426 - 19,085,426 |

years of age)’ - ' . TN

MORBIDITY'CASES 2632840 3,997,085 2632840 3,997,085 2632840 3,097,085

MORBIDITY:CASE (%) 0.20 0.20 . 0.20

PERCENTA&E REQUIRING CARE 0.10 0.20 - 0.13 0.40 0,15 ., 050

ADJUSTED NEEDS 263,284 799,417 342,269 1,698,834 394,926 1,998,543

NORMS OF CARE .7.00 10.67 7.00 10.67 7.00 10.67

FREQUENCY OF CONSULTATION 6 16 6 16 ] 16

DURATION OF CONSULTATION (MIN) 70 40 70 40 70 40

- HRS | _ 1,17 0.67 147 0,67 - 117 . 0.87

TOTAL SERVICE REQUIREMENTS (TSE 1,842,988 8,527,115 2,395,884 17,054,230 2,764,482 . 21,317,788

|% DELEGATION AND SUBSTITUTION 0.05 0.05 0,05 ., 0.05 0.05 ... 005

TSR {(NET OF DELEGATION & SUBST.) 92,149 426,356 119,784 852,712 , 138,224 .. 1,085,889

. 1,750,839 8,100,759 2,276,000 16,201,519 2,626,258 :.20,251,898

JANNUAL PRODUCTIVITY 2,760 2,760 2,760 2,760 2,760 . 2,760

OFFICE VISITS {(HRS.)/DAY - 10 10 10 10 10 10

DAYS WCRKED/WEEK 6 6 6 6 B 5]

WEEKS WORKED/YEAR 45 46 46 45 48 46

FTE PHYSICIAN REQUIRED FOR DIRE 33 154 43 309 £0 386

PATIENT CARE 634 2,935 825 5,870 952 7,338

% REQ FORT,R., A 0.30 0.30 0.30 0.30 0.30 0.20

} 10 46 13 63 15 118

MANPOWER REQUIREMENTS 644 2,981 838 5,063 967 7,454

; . 3,626 6,800 8,420

*The tema]e population of child bearing age (15-49 years) Is based on the NSO population projectiens, 1982 and 2000

using the medium assumption-moderate tertllity and moderate mortality decline using 1980 Census of Population and Housing (CPH).




Table B7

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PULMONOLOGIST/CHEST SPECIALIST
USING MODIFIED GMENAC MODEL

‘

1992 2000
Low Medium High Low Medium ~High
Assumption Assumption Assumption | Assumption | Assumption | Assumption
POPULATION - 64,259,000 64,259,000 64,259,000 | 75,224,000 | 75,224,000 | 75,224,000
MORBIDITY CASE 1,453,851 25,703,600 44,981,300 1,616,835 | 26328400 | 656,418,000
"|MORBIDITY CASE (%) 0.02262 0.40000 0.70000 0.02149 0.35000 - 0.75000
% REQUIRING CARE 0.70 0.10 0.10 0.70 0.10 . 0.10
ADJUSTED NEEDS 1,017,695 2,570,360 4,498,130 1,131,784 2,632,840 5,641,800
NORMS OF CARE 0.492 0.492 0.492 0.492 0.492 0.492
FREQUENCY OF CONSULTATION -
brongchitis ‘ 6 6 6 6 6 [
pneumonia 6 6 6 6 6 6
tuberculosls 3 3 3 3 3. 3
cancer of.the lungs 2 2 2 2 2 2
DURATION OF CONSULTATION (HRS) : o
bronchitis o 0.083 0.083 0.083 0.083 0.083 0.083
pheumonia - 0.083 0.083 0.083 0.083 - 0.083. . 0,083
fuberculosis - 0.083 0.083 0.083 0.083 0.083 ~0.083
cancer of the lungs - 2.600 2.500 2.500 2.500 2.500 - 2.500
TOTAL SERVICE REQUIREMENTS - 500,634 1,264,436 2,212,763 556,758 1,295,172 2,775,368
% DELEGATION & SUBSTITUTION - 0.150 0.150 0.150 0.150 0.150 . 0.150
. 75,085 189,665 331,914 83,514 194,276 418,305
TSR (NET OF DELEGATION & SUBS.) 425,539 1,074,771 1,880,849 473,244 1,100,898 2,359,083
ANNUAL PRODUCTIVITY 2,760 2,760 2,760 2,760 2,760 2,760
QFFJCE VISITS (HRS.)/DAY 10 10 10 10 10 1
DAYS WORKED/WEEK 6 6 6 [:] 8 6
WEEKS WORKED/YEAR 46 46 46 46 46 46
FTE PHYSICIAN REQUIRED FOR 154 339 681 171 399 855
DIRECT PATIENT CARE
% RBEQFOAT, R A 0.40 0.40 0.490 0.40 0.40 0.40
' - 62 156 273 69 160 342
MANPOWER REQUIREMENTS 216 545 . 954 240 558 1,197




Table BE

| ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR PYSCHIATRISTS
- USING MODIFIED GMENAC MODEL

1892 2000 S
- Low Medium High Low - Medium , | - : High

: : - { Assumption | Assumption | Assumption | Assumption | Assumption | Assumption
POPULATION (2000) 64,259,000 | 64,259,000 | 64,253,000 | 75,224,000 | 75,224,000} 75,224,000
MORBIDITY CASE 1,156,662 1,285,180 1,606,475 1,354,032 1,504,480 | 1,880,600
MORBIDITY CASE (%) 0.018 - 0.020. 0.025 0.018 0.020) - - . 0.025
% REQUIRING CARE 0.85 0.85 0.85 ~ 0.85 , 0.85 g 0.85
ADJUSTED NEEDS 983,163 1,092,403 1,365,504 1,150,927 1,278,808 1,598,510
NORMS QF CARE 2.73 2.73 273 2,73 2,73 2,73
FREQUENCY OF CONSULTATION 6 . B 6 6 6l 6
DURATION OF CONSULTATION (MIN 27.30 27.30 27.30 27.30 27.30 27.30
{HRS.) 0.455 0.455 0.455 0.455 , 0.4585 . 0.455

TOTAL SERVICE REQUIREMENTS - 2,684,034 2,982,260 3,727,825 3,142,031 3,491,146 4,363,932
% DELEGATION & SUBSTITUTION 0.15 ~0.15 0.15 0.15 , 0.15 0.15
- - 402,605 447,339 559,174 471,305 | 523,672 654,590

TSR (NET OF, DELEGATION & SUBST] 2,281,429 2,534,921 3,168,651 2,670,727 2,967,474 3,709,342
- tANNUAL PRODUCTIVITY 1,035 1,035 1,035 1,035 1,035 1,035
|~ OFFICE VISITS (HRS.YDAY 4.5 4.5 4.5 4.5 4.5 | ‘4.5

DAYS WORKED/WEEK 5 5. 5 5 5 :

WEEKS WORKED/YEAR, 46 46 46 46 46 46
FTE PHYSICIAN REQUIRED FOR 2,204 2,449 3,061 2,580 2,867 - 3,584
DIRECT PATIENT CARE ' :
% REQFCRT,R, A 0.025 0.025 0.025 0.025 0.025 0.025
NUMBER REQ FORT,RA 55 61, 77 65 72 90
MANPOWER REQUIREMENTS 2,259 2,510 3,138 2,645 2,939 3,674




Table Bea

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR MEDICAL DOCTORS-INFECTIOUS DISEASES USING MODIFIED GMENAC MODEL

1692
LOW ASSUMPTION —
TYPHOID® | DIARRHEAS T8 LEPROSY |DIPHTHERIA] WHOOPING{ TETANUS ACUTE VARICELLA | MEASLES
=) ALL FORMS COUGH POLID i 4
64,259,000 | 64,250,000 | 64,250,000 | _ 64,250,000 | 64,250,000 | 64,250,000 | 64,250,000 | 84.250,000 | 64,259,000 | 84,250,000 |
17,784 741,733 208,508 4,228 1,267 9488 3,102 335 18531 08406 |
0.0003 0.0115 0.0032 0.000% |__ 500020 0.0001 0.00005 | 0.000005 0.0003 | 0.00
0.80_ 0.20 0.50 1 1 0.80 K 0.60 1
14,235 148,347 103,254 4,228 1,297 7,573 3,102 288 16,831 54,797
2 1 2 7 ; 2 2 2 2 4
FREQUENCY OF CONSULTATION .3 2 a 10 3 3 3 3 3 3
F CONSULTATION {MIN) 40 40 40 40 45 40 40 40 40 40
S. 0.67 0.67 0.67 0.67 0671 0.7 0.67 0.67 0.87 | 0
TOTA! VICE BEQUIREMENTS 28470 197,788 208,508 28,187 2,594 15,148 6,204 538 33,862 109 504
DELEGATION & SUBSTITUTICN {30%] 0.3 0.30 0.30 0.30 0.30 0.30 0.30 0.30 . 0.30 0.30
' 8,541 50,338 81,052 8,458 778 4,544 1,861 18 10,158 32878
T: 19,929 136,457 144,550 18: 731 1,816 10,802 4,343 76 23,703 70,716
ANNUA ODUGTIVITY 2,880 2,880 2,680 2,800 2,880 2,880 2,680 2,880 2,680 2,080 |
F| S (HAS.YDAY 10 10 10 10 10 10 10 10 10 10
DAYS WORKE| EK ] 8 8 ] -] 8 ] ] 8 ]
WORKED/YEAR 48 48 48 49 48 48 48 48 48 48
A DIRECY PATIENT CARE 7 48 50 7 1 4 2 0 [] 27
% REQFORT, A A 0.23 0. 0.23 0.23 0.23 0.23 0.23 0.23 0.23 023
- 2 11 12 2 1] 1 0 /] 2
POWER IREMENTS . ) 59 82 8 1 5 2 0 10 33
*Includes typhold laver and oiher salmonella Infections
INFECTIOUS| MALARIA | SYPHILIS |GONOCOCCAL]PNEUMONIA| INFLUENZA | AIDSHIV
HEPATITIS INFECTION :
54,259,000 | 64,255,000 | 64,259,000 84,250,000 | 84,259,000 | 64,258,000 64,250,000
14,781 g 114 29 8426 232,056 773,602 36,800
0.0002 0.0018 | 0.000002 0.000% '0.0038 0.0120 0.0008
0.80 — 1 0.80 0.80 0.80 0.80 1.00
11,808 125,114 79 5 141 185,645 818,042 38,800
NDRAMS OF CARE - 2 ] 2 2 : 5 2 1
| FREQUENCY OF CONSULTATION 3 14 3 k) 7 3
DUFI.ATION OF CONSULTATION (MIN} 40 40 40 40 40 40 A
HAS.} 0.07 0.67 0.87 0.87 0.67 0.67 0.87
TOT. =AVICE REQUIREMENTS 23618 1,187,731 158 10,281 B8A 342 1_238 083 40,007
% DELEGATION & SUBSTITUTION {30%] 0.30 0.30 0.30 0.30 0.30 0.30 0.30
7,085 350319 48 3,004 258,803 371,425 14,7
i} 18,632 817 411 111 7,197 808,440 866,858 84,947
RODUCTIVITY 2,880 2,680 2,680 2,080 2,080 2,880 2,880
QFFICE VISITS (HRS.VDAY 10. 10 10 10 10 10 10
[DAYS WORKEDAREX 6 3 8 6 8 6 )
WORKEDSEAR 48 48 48 48 48 48 48
'OR DIRECT PATIENT CARE [] 0 2 211 30 1
AEQFORT, A, A 0.23 0.23 0.23 0.23 0.23 0.23 _0.23 |
' - 65 0 1 48 69 3
tIREMENTS I 340 1] 3 259 370 15
rﬁﬁm. 1,181




Table Bsb

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR MEDICAL DOCTORS-INFECTIOUS DISEASES USING MODIFIED GMENAC MODEL

1882
— MEDIUM ASSUMPTION _ N
TYPHOID* |DIARRHEAS T8 LEPROSY DIPHTHERIA | WHOOPING | TETANUS ACUTE VARICELLA
_ ALL FORMS COuUaH POLIO
’OPULATION 64,250,000 | 64250000 | 84,260,000 84,259,000 84,260,000 | 84256000 | 84,250,000 | 64,269,000 | 64,258,000 |
MORBIDITY CASE 17,704 741,733 206,508 4,228 1,287 5,466 3,102 336 18,831
FIBIDITY CASE (%) 0.0003 0.0115 0.0032 0.0001 0.000020 0.0001 0.00005 0.000005 0.0003
% REQUIRING CARE 0.80 0.20 0.50 1 1 0.60 0.80 ]
ADJUSTED NEEDS 14,235 148,347 103,254 4,228 1,297 7,673 3, 102 268 18,931 |
NORMS OF CARE 2 1 2 7 2 2 2 2 2
FREQUENCY OF CONSULTATION 3 2 3 10 3 3 3 3 ]
DURATION OF CONSULTATION {(MIN 40 40 40 40 40 40 40 49 40 |
RS.: 0.87 0.67 0.67 0.67 0.67 0.67 0.67 0.67 087 |
TOT, AVICE REQUIREMENTS 28470 197, 795 206,508 28,187 2,584 15,146 6,204 636 33,662 |
% DELEGATION & SUBSTITUTION .!.847 15,780 20,651 2,819 250 1,618 820 64 3
TSH 25,623 178,018 185 857 25368 2,335 13,631 5,684 482 30,476
ANNUAL PROL'IUCTIVITY 2,880 2 2,880 2880 2,880 2,880 2,880 2,880 2,880 |
OFFICE wsrrs:p_ms JDAY 10 10 10 10 10 10 19 10 10
| DAYS WORKED/WEEK [} 8 [] 8 8 [] 8 ) )
WEEKS W WEEKS WORKED/YEAR 48 48 48 48 48 48 48 48 48 |
FTE FOA DIREGT PATIENT CARE 8. 62 85 ] 1 [ 2 D 13
FOR T, 0.23 0.23 ©.23 023 0.23 0.23 0.23 023 023 |
— 2 14 16 2 0 1 [ [ 2
MANPOWER REQUIREMENTS 11 78 78 i1 1 8 2 0 13
*Includes typhol Ievar and other saimonella lnl’acilona .
MEASLES INFECTIOUS]| MALARIA SYPHILIS |{GONOCOCCAL| PNEUMONIA{ INFLUENZA | AIDSHIV
HEPATITIS INFECTION -
POPULATION 84250000 | 64,250,000 | 64,269,000 64,258,000 64,259,000 | 84250000 | 64,250,000 | 84258000
MORBIDITY CASE 88,408 14,761 125114 89 8,635 232,056 773,802 36,600
MORBIDITY CASE 0.0011 0.0002 £.0019 0.000002 0.0036 0.0120 0.0008
6 AEQUIRING CARE 0.80 _0.80 1 0.80 0.80 0.80 0.80 1.00
. USTED NEEDS 54,797 11,809 125,114 79 8,908 185,845 819,042 38,800
NORMS OF CARE 2 ] [ 2 2 - 3 2 1
FREQUENCY OF CONSULTATION 3 3 14 3 K] 7 ) 2
DURATION OF CONSULTATION {MIN 40 40 40 40 40 40 40 40
{HRS,) - 0.87 0.687 0.67 0.87 0.87 0.67 087 0.7
TOTAL SERVICE REQUIREMENTS 108604 23618 1,187,731 158 13,818 886342 1,235,083 40,007
| % DELEGATION & SUBSTITUTION 10,959 2.3_0& 118,773 18 1,382 88,834 123,808 4,807
TSH 8,834 21,268 1,050,058 143 12 434 778,708 1,114,275 44 160
ﬁ«NNUAL PHODUCTIVITY 2,880 2,680 2,880 2,680 2,800 2,080 2,880 2,880
"OFFICE VISITS (HRS)!DAY 10 10 10 10 10 10 . 10 10
[ DAYS WORKED WORKEDMWEEK 8 8 8 8 ] ] 8 -
WEEKS WORKED/YEAR 48 48 48 48 s 48 48 48
FTE FOR DIRECT PATIENT CARE 34 7 285 1] 4 271 387 15
% REQFORT, R;A 023 0.23 023 0.23 0.23 0.23 023 0.23
: - 8 2 B4 [+] 1 62 89 4
MANPOWER RECUIREMENTS 42 ) 440 1] 5 333 478 18
TOTAL 1533




Table Boc

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR MEDICAL DOCTOHS—INFECTIOUS DISEASES USING MODIFIED QMENAC MODEL

1992
HIGH ASSUMPTION _ -
TYPHOID® DIAARHEAS TUBERCULOSK LEPROSY |DIPHTHERIA] WHOOPING| TETANUS ACUTE | VARICELLA] MEASLES
ALL FORAMS COUGH POLIO '
84,258.000 | €4.250,000 | 64,250,000 | 64,258,000 | 64,250,000 | 64,250,000 | 84,250,000 | 84,250,000 | 84,250,000 | 84,256.00 ]
49,623 773,883 238,637 86,357 33428 41,595 35232 32,485 49,060 100,026
0.0008 0.0120 0.0037 0.0008 0.000520 0.0008 0.00055 0.000505 0.0008 0.0018 |
0.80 0.20 0.50 1 1 0.60 1 0.80 1 0,80
39,039 154,773 119310 36,357 33,428 33278 35232 25972 498,060 80,500 |
2 1 2 7 2 2 2 2 2 -2
FREQUENCY @F CONSULTATION 3 2 3 10 3 3 3 3 F 3
DURATION OF CONSULTATION {MIN} 40 40 40 40 40 40 40 _ 40 40 40
RS.}: . 0.87 0.87 0.67 0.67 0.87 0.67 0.87 0.67 0.67 [}
TOTAL SERVICE REQUIREMENTS 70,87¢ 206,363 238,837 242,383 66,853 68,553 70463 51,947 68,121 161,001
% DELEQATION & SUBSTITUTION (10%] 0.1¢ 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
: 7,088 20,638 23884 | + 24238 6,685 6,855 7,048 5,164 9,812 18,100
TS| : 71,890 185,727 214,774 210,145 60,188 50,008 63,417 48,749 80,309 144,001
[ANNUAL PRODUCTIVITY 2,880 2,860 2860 2,680 2860 2,680 2,890 2,880 2,680 2,880
OFFICE VISITS (HRS.)/DAY 10 10 10 10 10 10 10 1Q_ 10 10
DAYS WORKE EK ' 8 8 6 6 [} 8 8 8 [} 8
WEEKS \WORKED/YEAR 48 48 48 46 48 48 48 48 48 48
A D PATIENT CARE 25 84 75 76 21 21 22 18 o1
% AEQ FORT, R, A 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 |
' 8 15 17 17 5 5 5 4 7 12 |
MANPO! REQUIREMENTS 31 70 92 93 26 26 27 20 a8 62 |
*Inckides typhold fever and olher sa!monalia Infections . .
INFECTIOUS MALARILA SYPHILIS BONOCOCCA|PNEUMONIA] INFLUENZA [ AIDSHIV
HEPATITIS : INFECTION .
POPULATION 64,250,000 | 84259000} 84250000 | 64,255,000 84,259000 ] 64,259,000 | 84 259,000
MORBIDITY CASE 48,890 157,244 32,228 38,555 264,186 805,932 88
MORABIDITY CASE (%) 0.0007 0.0024 0.000502 0,0006 |- 0.0041 0.0125 0.0011
EQUIRING CARE 0.80 1 0.80 "0.80 0.80 0.80 1.00
ADJUSTED NEEDS 87,512 157,244 25,763 50,844 211,348 844,745 68,029
* [NORMS OF CARE . 2 ] 2 2 5 2 1
FREQUENCY OF CONSULTATION a 14 3 3 7 3 2
DURATION OF CONSULTATION (MIN} 40 40 40 40 40 40 40
_ S} 0.67 0.67 0.87 0.87 0.67 0.67 0.87
AL SERVICE REQUIREMENTS . 75,025 | 1467808 51,564 81,680 086,263 | 1289400 51,908
9% DELEQATION & SUBSTITUTION {10% 0.1G " 0.10 0.10 0,10 0.10 0,10 0,10
7,502 146,781 5,157 6,180 §3,629 120,948 2,101
SR - 87,522 | 1320845 48 408 55520 867,883 | 1,180,541 82,715 |
ANNUAL PRODUCTIVITY 2,880 2,680 2,880 2,880 2880 2,880 2,880
30 10 10 10 10 10 10
[] [ 8 8 [ 8 8
48 48 46 48 48 48 48
FOR DIRECT-PATIENT CARE 23 459 168 19 308 403 ‘28
% REQFORT,R A 023 0.23 0.23 0.23 0.23 0.23 0.29 |
. - 5 105 4 4 I 9 7
MANPOWER REQUIREMENTS 26 564 _20 24 379 498 35
TOTAL 2040



Tabte B9

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR MEDICAL DOCTORS-INFECT!OUS DISEASES USINQ MODIFIED GMENAC MODEL

2000
LOW ASSUMPTION .
TYPHOID" [DIARRHEAS 1B LEPROSY ]DIPH° HERIA]WHOOPING] TETANUS | ACUTE { VARICELLA| MEASLES
SOFOLATION ALL FORMS] : COUGH POLIO

' 76,220,053 | 76,223 863 | 76,223,053 75,220,653 | 76,220,653 | 75,223,053 | 75,223,650 | 76229850 | 75223053 | 75.223,683

MORBIDITY CASE 20630] 889208 | 241,748 4 840 1,518 13,081 3,691 392 18,820 80,984 -
MORBIDITY CASE (% ' 0.0003 0.0115 0.0032 0.0001 | __0.000020 0.000f | 0.00005 ] _ 0.000005 0.0003 0.00%1

REQUIRING CARE 0.0 0.20 0.50 1 1 0.60 1 0.80 1 Y ;
ADJUISTED NEEDS 18,664 1738801 120,873 4,849 - 1,518+F 8,865 3,83 314 19,820 . 84,147
NORMS OF CARE p 3 2 7 F 2 ] 2 2 . 2
FREQUENCY:GF CONSULTATION - 2 2 10 —_ 3 3 ? R 3 8
| BURATION OF CONSULTATION (MIN 40 40 40 40 40 40 40 40 40 40 |
RS - 0.67 0.67 0,67 0.67 __0.67 0.67 0.67 0.97 0671  0.67
TAL SERVICE REQUIREME 35, 231,546 241,748 32,096 3067 17,730 7,263 627 39,840 128,254
9 DELEGATIQN & SUBSTITUTION 0.30 0.30 0.50 0.30 0.30 £.30 0.30 0,30 0,30 0.30
L : 9950 00 464 72,524 9,099 911 5310 170 188 11,802 38,488 |
[TSA _ '. . 23330 | 162082} 168,232 23,097 2,126 1241 084 4391 27,748 80,808
ANNUAL PROGUCTIVITY 2,860 2,880 2,880 2,850 2,860 2,660 880 2,880 2,280 2,880 |
FEICE VISITS (HAS.JDAY 30 10 10 10 10 10 10 10 10 10
DAYS WORKED/WEEK . [ 8 [ [ [] [ [ 8 ]
WEEKS WORKED/Y] 48 48 48 48 43 48 46 4 48 48 |
IRECT PATIENT CARE 8 _58 69 8 1 4 2 [ 1D N
023 0.23 023 0.23 0.23 023 0.23 0.23 023 0.23_

2 13 14 2 [ 1 0 0 2 7] .
MENTS 10 89 72 10 ] 5 2 0 12 98]

typhold fever and other saimonefia Infections
INFECTIOUS: MMM SYPHILIS |GONOCOCCAL| PNEUMON!A INFLUENZA| AIDSHIV

HEPATITIS : INFECTION
[FOPULATION 75,223,653 | 75 229,053 | 75223853 | 75,223,853 | 75.223,853 | 75,223,650 | 75,229,853
MORBIDITY CASE 17,260 | 148483 118 7522| 271.653] 005840 | 43,079
MORBIDITY CASE (%) 0.0002 | _ 0.0018 | 0.000002 0.0001 |~ 00038| _ 0.0120| _ 0.0008
% REQUIRING CARE 0.80 1 0.80 0.60 0.80 0.80 1.00
.[ADJUSTED NEEDS 13,824 | 146463 = 8,01 217,322 | 724812 | 43,078
NORMS OF CARE 2 9 p : 5 3 1
FREQUENCY OF CONSULTATION _ 3 14 3 : 7 : F
DURATION OF CONSULTATION (MIN) 40 40 10 40 40 0 0
{HRS) _ 0.67 0.87 0.67 087 067} 087 0.67
TOTAL SERVICE REQUIREMENTS 27,646 | 1,366,987 185 12,036 | 1,014,371 ] 1446344 {57430 |
% DELEQATION & SUBSTITUTION 0,90 0.30 830 038 0.30 030, 0.30
- 5204 | 410,006 [ 3,811 304,251 | 434,800 17,292 |
T : 19355] o58601[ - 130 8425 700,920 | 10145411 40,207
UAL PRODUCTIVITY 2,860 2,880 2,880 2,880 2,860 2,680 2,880
OFFICE VISTS (HRS JJOAY 10 10 10 10 10 10 10
Y5 WORKED/WEEK ) 8 ) 6 € )
WEEKS wnﬁom rT T a8 4 8 46 48
OR DIRECT PATIENT CARE 32 0 3 248 352 14
0.29 0.23 023 023 0.23 023 0.4
- g 2 78 0 1 57 81 3
MANPOWER REGUIREMENTS 8 409 o 4 303 433 17




Table BOb

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR MEDICAL DOCTORS-INFECTIOUS DISEASES USING MODIFIED GMENAC MODEL

2000
o MEDIUM ASSUMPTION _ )
TYPHOID* | DIARRHEAS T8 LEPROSY [DIPHTHERIA|WHOOPING| TETANUS | ACUTE {VARICELLA| MEASLES
. tALL FORMS COUGH : POLIO _
76,223,853 | 75223853 | 75,223.853 75223853 | 765,223,853 | 75,223,653 | 75,223,853 | 76,223,853 } 75,223,853 | 75
15,046 744,718 203,104 7,622 1279 7,622 3,009 301 15,045 87,700
0.0002 0.0080 0.0027 0.0001 0.000017 0.0001 0.00004 | 0.000004 0.0002 0.0008
0.80 0.20 0.50 1] = 1 _0.80 1 0.80 1 080
12,036 148,943 101,652 7,522 1,278 8,018 3,009 241 15,046 54,18
3 2 1 2 7 2 2 2 2 2 _
FREQUENCY ©F CONSULTATION 3 2 3 10 K] 3 K] 3 K] 3
DURATION OF CONSULTATION {MIN 40 _ 40 40 40 40 40 40 40 40 40 |
I_____[H__S_,)_E_ o 0.67 0.67 0.87 067 0.67 0.87 0,67 0.87 0.67 . 0867
 TOTAL SERVICE REQUIREMENTS 24,072 198,69 203,104 50,148 2,658 12,038 | 8,018 481 30,080 108,322
: % DELEGAT OM & SUBSTITUTION 2,407 19,850 20310 5015 268 1,204 802 48 3,008 10,832
21,864 178,732 182,764 45,134 2302 10,832 5418 433 2 49‘_81 7,490 |
ANNIJAL PBOQUCTMTY 2,880 2,680 2,880 2,880 2,880 2,880 2,868¢ 2,860 | 2,880 2880
OFFICE VISES(HRS VDAY 10 10 10 10 10 10 10 10 10 10
| DAYS WORKED/WEEK [ 8 ] 8 8 8 8 8 8 8
WEEKS WOR%DNEAR 48 48 48 48 48 48 48 48 48 49 |
({FTE FOR DIREQT PATIENT CARE [ 82 63 16 1 4 2 '] [] A
% REQFORT, R, A 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 023 023
. 2 19 19 & 0 1 1 [*] il B
MAN IREMENTS | 10 81 82 20 1 5 2 1] 12 42 |
*Includea typhold fever and other salmonella Infeclions i
INFECTIOUS] MALARIA | SYPHILIS |GONOCOCCAL|PNEUMONIA[INFLUENZA{ AIDSHIV
HEPATITIS . INFECTION
POPULATION 752238531 75 75,223,853 75,223,853 | 75,223,853 | 75,223,853 | 75,223,853
MORBIDITY CASE 15045 127,881 75 8,635 233,184 774,808 37,812
MORBIDITY GASE (%} 0.0002 0.0017 { 0.000001 0.000116 0.00310 0.0103 0.0005
NG CARE 0.80 1 0.80 0.80 0.80 0.80 1.00
NEEDS 12,038 127,881 60 8,908 188,655 610 845 37812
NORMS OF CARE 2 g 2 2 [ 2 1
ENCY OF CONSULTATION 3 14 3 a 7 3 2
DURATION OF CONSULTATICN {MiN 40 40 40 40 40 40 40
‘ | HRS.) 0.67 0.87 0.67 0.67 0.87 _0.67 0.67
TAL SERVICE AEQUIREMENTS 24072 1,183 120 13,818 870,691 | 1,239,680 50,14
% DELEQATION:A SUBSTITUTION L2407 119,366 12 1,382 87,050 123,880 5,015
TSR 21664 | 1074197 108 12,434 783,632 | 1,116720 46,334 |
[ANNUAL P ODUGTIVITY 2,880 2,880 2,080 2,880 2,880 2,880 2,880 |
CFFICE VISITS {(HRS.JDAY 10 10 10 10 19 10 10
DAYS WORKED/WEEK ) 8 8 8 8 8 [: 8
WEEKS WORK%QNEAF! 48 48 48 48 48 48 48
FTE FOR DIRECT PATIENT CARE 8 873 0 4 272 397 19
% AEQFORT, R A 023 023 0.23 023 0.23 023 023 |
: { 2 88 Q 1 63 89 4
IMANPOWEFI REQUIREMENTS [ 450 0 3 335 477 19
TPTAL 1650 '




Table B2c
ASSUMPTIONS FOR AEQUIREMENT ESTIMATES FOR MEDICAL DOCTORS-INFECTIOUS DISEASES USING MODIFIED GMENAC MODEL

2000
: HIGH ASSUMPTION ;
TYPHOID® DIARRHEAS JUBERCULOSY LEPROSY |DIPHTHERIA| WHOOPING] TETANUS ACUTE | VARICELLA | MEASLES
ALL FORAMS COoUGH POLIO N
[POPULATION 75223,853 | 75,223,853 | 75223,853 | 75223,953 | 75220853 | 75223853 | 75223853 75223,653 752236531 75
MORBIDITY CASE 58,442 $05 811 279,357 42,561 39,130 48,893 41243 38,004 67,432 117,766
ORBID[TY CASE (%} 0.0008 0.0120 0.0037 0.0008 0.000520 0.0006 0.00055 | _ 0.000565 0.0008 0.0018
| % REQUIRING CARE 0.80 0.20 0.50 1 1 0,80 1 0.80 1 0,60 |
ADJUSTED NEEDS 46,754 181,182 139,679 42,581 39,130 38,955 41,243 30,409 57,432 94,297 |
|NORMS OF CARE : 2 1 2 71 2 2 2 2 2 2
FREQUENCY QF CONSULTATION 3 2 3 10 3 3 3 3 K] K]
DURATION OF CONSULTATION (MIN} 40 40 40 40 40 40 40 40 49 40 |
RS - 0.67 0.87 0.87 0.67 0.67 0.87 0.67 0.67 087 0,67 |
TOTAL SERVICE REQUIREMENTS £3,508 241,576 270,357 203,742 78,260 77,908 82486 60,807 114,664 1884
DELEGATION & SUBSTITUTION {10%] 0.10 0.10 0.10 0.10 0.10 0.10 0,10 0.10 ,0,10 0,10
. 9,35 _ 24,158 27,936 28,374 | 7,828 7,78 824 6,081 11488 18,047
TSR 3 84,157 217418 251,422 255,368 70,434 70,11¢ 74,238 54,726 103,378 169,626
ANNUAL PRODUCTIVITY 2,880 2,860 28080 + 2,680 2,880 2,680 2,880 2,880 2,880 2,880 |
OFFICE VISITS;(HRS.JYDAY 10 10 10 10| 10 10 10 10 10 10
DAYS WORKEDYWEEK [ 8 6 [} 8 8 8 8 ] (]
WEEKS WORKED/YEAR N 48 48 48 48 48 48 48 _ 48 48 48
FTE FOR DIRECT PATIENT CARE 20 75 87 8g 24 24 26 19 36 59
% AEQFORT,H. A 0.23 0.23 0.23 0.23 |. 0.23 0.23 0.23 0.23 023 0.23 |
t 7 17 20 20 8 [ 8 4 8 14
[MANPOWER REQUIREMENTS 36 93 107 109 ) 30 30 92 23 44 72
*Includes typholdjaver and other saimonella tniections
INFECTIOUS MALARIA SYPHILIS RONOCOCCA]PNEUMONIA] INFLUENZA| AIDSHIV
HEPATITIS INFECTION :
POPULATION 75,223,850 | 75223853 | 75,220,053 | 75223853 | 75223853 | 75223853 | 75223,853
MORBIDITY CASE 54,892 184 075 37,728 45,124 309,265 843,452 | 80,691
MORBIDITY CASE {%} 0.0007 0.0024 0.000502 0.0008 0.0041 0.0125 0.0011
% REQUIAING CARE 0.60 1 0.80 0.00 0.80 0,80 1.0D
ADJUSTED NEERS 43,913 184,075 30,182 38,107 247,412 754,761 80,601
NORMS OF CARE 2 ] 2 2 5 2 1
. | FREQUENCY OF CONSULTATION 3 14 3 ] 7 3 2
DURATION OF CONSULTATION {(MIN} 40 40 40 40 40 40 40
__(HRS) _ 0.87 0.87 0.87 0.57 0,67 0.67 0.87
TOTAL SERVICE REQUIREMENTS 87,827 | 1,718,031 80,365 72215 | 1,154589 | 1,509.5 107,588
% DELEGATION & SUBSTITUTION {10%] 0.10 0.10 0.10 0.10 0.10 0.10 0.10
: 8,783 171,809 6,036 7221 115,459 150952 ) 10,759
TSA . 79,044 | 1546228 54,928 54993 | 10391301 1358571F 98830
ANNUAL PRODUCTIVITY 2,880 2,050 2,860 | 2,880 2,880 2,880 2880
OFFICE VISITS (HAS.)/DAY 10 10 10 10 10 10 10
DAYS WORKEDWEEK 8 [} 8 6 8 [] 8
WEEKS WORKED/YEAR 48 48 48 48 48 48 48
FTE FOR DIRECT PATIENT CARE 27 537 19 23 961 472 H
% REQFORT. R A 0.23 0.29 0.23 0.23 0.23 0.23 0.23
8 123 4 5 83 108 8
MANPOWER REQUIREMENTS 4 660 23 28 444 580 4t
l - [OTAL 2387



" Table B10

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR EENT SPECIALISTS
USING'MODIFIED GMENAC MODEL

1992 , 2000
Low Medium High Low Medium High
; Assumption | Assumption | Assumption | Assumption | Assumptlon | Assumption
POPULATION 64,259,000 | 64,259,000 | 64,259,000 | 75,224,000 | 75,224,000 | 75,224,000
MORBIDITY CASE 6,425,900 6,425,900 | 44,981,300 7,522,400 7,522,400 | 52,656,800
MORBIDITY CASE (%) 0.10 0.10 0.70 0.10 0.10 0.70
% REQUIRING CARE 0.30 0.50 0.15 0.30 . 0.50 0.15 |
ADJUSTEDR NEEDS 1,927,770 3,212,950 6,747,195 2,256,720 3,761,200 7,898,520
NORMS OF CARE 1.51 1.51 1.51 1.51 1.51 1.51
FREQUENCY OF CONSULTATION 4.60 4.60 4.60 4.60 4.60 4.60
DURATION OF CONSULTATION {MIN} 20 20 20 20 20 20
(HRS.) 0.33 0.33 0.33 0.33 .. 0.33 . 0.33
TOTAL SERVICE REQUIREMENTS (TSH 2,910,933 4,851,555 | 10,188,264 3,407,647 5,679,41 11,926,765
% DELEGATION & SUBSTITUTION 0.05 0.05 0.05 0.05 . 0.05 0.05
: . 145,547 242,578 508,413 170,382. 283,971 596,338
TSR (NET OF DELEGATION & SUBST.) 2,765,386 4,608,977 9,678,851 3,237,265 5,395,441 { 11,330,427
ANNUAL PRODUCTIVITY 3,432 3,432 3,432 3,432 3,432 3,432
OFFICE VISITS (HRS.)/DAY 11 11 11 11 11 - 11
DAYS WORKED/WEEK 6 ) 6 6 N 6
WEEKS WORKED/YEAR 52 52 52 52 52 52
FTE PHYSICIAN REQUIRED FOR 806 1,343 2,820 943 1,572 3,301
DIRECT PATIENT CARE -
% REQFORT,R A 0.05 0.05 0.05 0.05 0.05 0.05
NUMBERREQFORT, R, A 40 67 141 47 79 165
MANPOWER REQUIREMENTS 846 1,410 2,961 990 1,651 3,286

e



Table B11

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR DERMATOLOGISTS USING MODIFIED GMENAC MODEL

1992 , 2000
Low Medium High Low - Medlum High
) Assumption | Assumption | Assumption { Assumption | Assumption | Assumption
POPULATION 64,259,000 | 64,259,000 | 64,259,000 { 75,224,000 ; 75,224,000 75,224,000
MORBIDITY CASE 321,295 642,590 1,285,180 376,120 | 752,240 1,504,480
MORBIDITY CASE (%) 0.005 0.01 0.02 0.005 . 0.1 0.02
% REQUIRING CARE 0.90 0.90 0.80 0.90 0.90 0.90
ADJUSTER NEEDS 289,166 578,331 1,156,662 338,508 677,016 1,354,032
NORMS OF CARE 2.00 2.00 2.00 2.00 2.00 2.00°
FREQUENCY OF CONSULTATION 8 8 8 8 8 8.
DURATION OF CONSULTATION (MIN 15 15 15 15 15 1§
(HRS.) 0.25 0.25 0.25 - 0.25 . 0.25 025
TOTAL SERVICE REQUIREMENTS 578,331 1,156,662 2,313,324 677,018 1,354,032 2,708,064
% DELEGATION & SUBSTITUTION 0.10 - 0.10 0.10 0.10 0.10 - 0,10
'- ) 57,833 115,666 231,332 67,702 135,403 - 270,806
- ITSR (NET OF DELEGATION & SUBST 578,331 1,156,662 2,313,324 677,016 1,354,032 2,708,064
ANNUAL PRODUCTIVITY : 2,530 2,530 2,630 2,530 2,630 2,530
| OFFICE VISITS (HRS.)/DAY 10 10 10 10 10 10
|. DAYS WORKED/WEEK 5.5 5.5 5.5 5.5 5.5 5.5
WEEKS WORKED/YEAR 46 46 46 46 46 46
MANPOWER FOR PATIENT CARE 229 457 914 268 535 1,070
% REQFORT, R, A 0.15 0.15 0.15 0.15 0.15 0.156
NUMBER REQ FOR T,R,A 34. 69 137 40 80 161 |
MANPOWER REQUIREMENTS 263 526 1,052 308 615 1,231




Table B12

A_SSUMPTIONS FOR REQUIREMENT ESTIMATES FOR MEDICAL DOCTORS-REHABILITATION MEDICINE
‘ ' ' USING MODIFIED GMENAC MODEL

1992 . 2000 ).
Low Medium | High Low Medium High
f Assumption | Assumption | Assumption | Assumption | Assumption | Assumption
POPULATION 64,259,000 | 64,259,000 | 64,259,000 { 75,224,000 75,224,000 | 75,224,000
MORBIDITY CASE 3,212,950 4,200,000 4,498,130 3,761,200 4,916,678 5,265,680
MORBIDITY CASE (%) 0.0500 0.0654 . 0.0700 0.0500 0.0654 0.0700
t % REQUIRING CARE 1.00 1.00 1.00 1.00 ~1.00 1.00
ADJUSTED NEEDS 3,212,950 4,200,000 4,498,130 3,761,200 4,916,678 5,265,680
NORMS OF CARE 2.00 2.00 2.00 2.00 2.00 2.00
FREQUENCY OF CONSULTATION 3 3 3 3 3 3
DURATION OF CONSULTATION (MIN 40 40 40 40 40 40
(HRS.) 0.67 0.67 0.67 0.67 0.67 . 0.67
TOTAL SERVICE REQUIREMENTS (T§ 6,425,800 8,400,000 8,996,260 7,522,400 9,833,356t 10,531,360
% DELEGATION & SUBSTITUTION 0.00 0.00 0.00 0.00 - 0.00 0.0Q
. 0 0 0 0 0 13
TSR (NET OF DELEGATION & SUBST.] 6,425,900 8,400,000 8,986,260 7,522,400 9,833,356 | 10,531,360
ANNUAL PRODUCTIVITY ’ 3,816 3,816 3,816 3,816 3,816 3,816
.+ | OFFICE VISITS (HRS.)/DAY 12 12 i2 12 12 .12
-|. DAYS WORKED/WEEK 6 6 6 6 6 6
WEEKS WORKED/YEAR 53 53 53 53 53 93
FTE PHYSICIAN REQUIRED FOR 1,684 2,201 2,358 1,871 2,577 2,760
DIRECT PATIENT CARE '
% REQFORT, R, A 0.23 0.23. 0.23 0.23 0.23 0.23
N - 387 506 542 453 593 635
MANPOWER REQUIREMENTS 2,071 2,708 2,900 2,425 3,170 3,395




Table B13

ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR DENTISTS
USING MODIFIED GMENAC MODEL

1992 2000 »
Low Medium High Low Medium High

Assumption | Assumption Assumption | Assumption | Assumption | Assumption
POPULATION 64,259,000 64,259,000 64,259,000 75,224,000 75,224,000 75,224,000
MORBIDITYCASE 62,973,820 62,973,820 62,973,820 73,719,520 73,718,520 73,719,620
MORBIDITY CASE (%) 0.98 0.98 0.98 0.98 0.98 0.98
% REQUIRING CARE 1.00 1.00 1.00 1.00 1,00 1.00
ADJUSTED NEEDS 62,973,820 62,973,820 62,973,820 73,719,520 73,719,520 73,719,520
NORMS OF CARE 2 : 2 2 2 2 2
FREQUENCY CF CONSULTATION 4 ‘4 4 4 4 4
DURATION.OF CONSULTATION (MIN}) 30 30 30 30 30 30
{HRS.} . 0.50 0.50 0.50 0.50 0.50 ] 0.50

TOTAL SERVICE REQUIREMENTS (TSR) 125,047,640 | 125,947,640 | 125,947,640 | 147,439,040 | 147,439,040] 1 47,439,040
% DELEGATION & SUBSTITUTION 0.10 0.05 0.03 0.70 0,30 0.00
. 12,694,764 6,297,382 3,778,429 | 103,207,328 44,231,712 R 0

TSR (NET OF DELEGATION &. SUBST.) 113,352,876 | 119,650,258 | 122,169,211 44,231,712 | 103,207,328 | 147,439,040
ANNUAL PRODUCTIVITY 1,320 1,320 1,320 1,320 1,320 - 1,325
OFFICE VISITS (HRS.)/DAY 5 5 5 5 { 5 5
DAYS WORKED/WEEK 5.5 5.5 5.5 5.5 5.5 5
WEEKS WORKED/YEAR 48 48 48 48 48 .53
FTE PHYSICIAN REQUIRED FOR DIRECT 85,873 90,644 92,552 33,509 78,187 111,275

PATIENT CARE
% REQFORT, R A 0.01 0.01 0.05 0,01 0,03 0.01
' 859 906 4,628 335 782 -
MANPOWER REQUIREMENTS 86,732 91,5651 97,180 33,844 78,969 112,387




Table B.14

Requirement for Nurses
* Year 1980 Year 2000
Without Change With Change
Case | Caseil Caselll Case | Casell Caselll Casel ~ Casell Caselil
High Medium Low High Medium Low High Medlum Low
Hospitals 42,560 31,069 19,365 47,570 34,726  21,645. 45,065 27,039 20,505
Publlc Health 20,647 20,647 20,647 20,647 20,647 20,647 20,647 20,647 20,647
School Heagllh 22,746 22,746 22,746 26,781 26,781 26,781 26,781 26,781 26,781
Occupational 4,822 4,822 4,822 4,822 4,822 4,822 4,822 4,822 4,822
Others 18,155 15,857 13,516 19,964 17,395 14,779 19,463 15,858 14,551
Total 108,829 85,140 81,085 118,783 104,370 88,672 116,777 95,146 87,3“;4




ASSUMPTIONS FOR REQUIREMENT ESTIMA:TION FOR NURSES "

1. Hosphal basqd-nurses

23,210,588

T
3

a. Inpatients Year 1990 Yeoar 2000
W/o Policy Changa Wih Policy C
Casea | Cass i Caasa lll Cass | Casa i Cese Il Case ! Cass il Case il .
{based on {based on (based on (based on (based on {based on (based on {based on (based on
bad capa- " ogcupancy  occupancy bed capa- occupancy  occupency bed capa- occupancy
cly) rate} rata} chty) rata) rale} chy} rate) mis) |
: High Medium Low High Madlum Low High Medtum Ltow |
Number of bed occupants/day . . :
Primary ; 14,632 10,882 8858 16,355 11,830 . 7442 15484 0,208 . - 7050
Sscondary ) 23,055 16,830 10490 25,769 18,811 11725 24412 14,847 . 11107
Tertlary - 49,445 38,085 22458 55,267 40,945 25148 52,3568 3144 23822
Total ...t 87,133 63,607 39646 27,391 71,085 44313 92,262 55357 - - .. 41979
Mumber of bed occupantsiyear . : o A
Primary - 5,340,831 3,858,807 2430,078 5,989,575 4,357,790 2,716,157 5,655,203 330,122 . 2573117
Secondary 8415119 8,142,037 3,828,879 . 405,653 6,866,150 4,278,567 8,910,402 5,348,241 4,054,223
Teillary - 18,047,585 13,174,744 8,211,858 20,172,455 14,725,992 8,178,467 16,110,025 11,466,015 8,655,081
Tolal .....5... 31,803,545 23210,588 14,470,813 35,547,715 25,949,892 18,174210 33,875,630 20205378 15322412
Note: ihis should not be takan as the rate of population admitted 1o the hosplals ' :
X % of patients by calegory care
Primary
Minimal Cere 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 070
Intermediate Care 025 0.25 025 025 025 025 0.25 025 028
fntensive Cars : 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Secondary .
Mintrtal Care 0.65 0.5 0.85 0.85 0.65 0.85 0.85 0,05 0.65
Inlennediate Cere 0,30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Intensive Care ) 0.05 0.05 0.05 0.05 0.05 0.05 0.08 0.05 0.05
Terltary )
Minimal Care 0.30 0.30 0.30 0.30 0.30 0.30 0.0 0.0 030
Intermediate Care 045 0AS 0.45 0.45 0.45 0A5 045 0AS : 045
intenglve Care ~ 025 025 0.25 0.25 0.25 025 0.25 0.25 . 025
T = # of Patlants by
calegory care
Primary '
Mintmal Cere 3471540 2534224 1,578,551 8,800,224 2,632,583 1,785,502 9,675,862 2205529 1872528
Intermediate Care , 1,802,249 1,160,842 720,023 4.790,873 1,307,337 014,047 1,808,581 4,017,037 71038
Intensive Care ! 267,042 194,040 121,504 208470 217,089 135,600 262,760 109,058 120,030
Minimel Cara 5,400,827 3,092,074 2,488,772 6,113,085 4,402,908 2,781,™ 5,701,761 JATE 057 2635251
Intermedtale Care 2,524,500 1,642,011 1,140,604 2,621,706 2,059,045 1,283,078 2,873,121 1,000,872 1216270
Intenaive Care 420,756 207,152 161,444 470284 343,308 213,979 445,520 207312 202,712
Tert i
;ll"lylfl',ﬂ! Ceare 5414278 2052423 2,463,497 8,051,737 4,417,768 2,753,540 5,733,007 3A439,804 2008518
Interreediate Care ‘ 8,121418 5620635 3,605,245 8,077,005 6,020,851 4,130,210 0,599,511 5,160,707 3912778
Intenaive Care 4611099 9,280,688 2,052,914 5,043,114 3,081,473 2,204,017 4,777,600 2080504 2173785
Total . 31,803,545 14,470,613 35,547,715 25,040,832 18,174.210 33,075,630 20205378 15322412


Administrator


Administrator


ASSUMPTIONS FOR REQUIREMENT ESTI"J ATION FOR NURSES {cont)}

X norma of care (hre/day)
Minimai Care 16 1.5 1.5
intermadiate Care 3 3 3
Intenatve Care 5 3 &
= Number of nursing care hours needad by a patfent within a span of 24 hra for ona year
Primary
Mintmat Care 5,207,310 3,001,336 2,368,328
Intermedlate Care 4,800,748 3,608,928 2,187,070
Intehslve Care 1.201.887 877,231 646,768
SubTotal 11.216,745 8,187,494 5,103,184
Secondary
Minfmat Care 8,204,741 5989481 3,733,157
inteamediate Care 7.573,607 5528,733 3,445,881
Intspsive Care 1,883,402 1.382,183 861,408
SuBTotal 17,671,750 12,000,378 8,040,846
Tertlary. ) . '
Minimal Care 8,121,418 5020835  3,6552456
Intermedlate Care 24,364,263 17,785,005 11,085,735
Intenshve Care 20,303,644 14,821,687 5,236,113
SubTotal 62,788,215 38,538,127 24,019,083
Total: 81,876,710 69,623,998 37,162,002
divided by lotal nursing hours per year
Primery (<100 beds) 2,144 2,144 2,144
Secondary (<100 beds} 2,144 2,144 2,144 -
-{100=>beds} 1.728 1.726 1,728
Tortlary (<100 beds) 2,944 2,144 2,144
{100=>beds} 1,728 1,728 1,728
Equals: .
Primary {<100 beds} 5231 3810 2,380
Secondary (<100 beds) 6,594 4,814 3,000
{100=>bads} 2,045 1,483 231
Subtotal 8,639 8,307 3,631
Tenlary (<100 beds) 4,924 3,695 2241
{100=>bods)} 24,438 17,841 11,120
Subtotal 26,304 21,438 13,341
Tolal - 43234 31,661 19,6872
+ rellovers. ‘6318 2,882 2,420
{multiply by 0.123%ear)
Prmary (<100 beds} 843 470 203
Secondary {<100 beds) at1 692 368
{100=>beds) 262 184 114
Subtgtal 1,083 776 483
Tertlary {<100 beds) €06 442 - 278
{100=>beds} 3,008 2,194 1,368
Subtatal : 3,812 2,837 1,643

Total 6018 d.g82 2,420

1.6
3
3

6,820,338
5372618
1,343,154
12,538,108

8,170,643
8,485,117
2,116,270
19,751,938

9,077,605
27,232,814
22,894,012
569,004,431
91,202,477

2,144
2,144
1,728

2,144

1,728

5,847
7.370
2,208
9,658
6,504
27,317
32,821
48,324

o.044

719
007
281

1,188
e77

2,80

4007

5944

LXK

4,248,845
3,622,011

980,603
9,161,358

6,604 406
6,170,535
1,644,884
14,418,916

6,620,651
10,879,054
168,568,829
43,073,235
86,843,608

2,144
2,144
1,728
2,144
1.728

4,268
5,380
1,666
7.048
4,018
19,841
23,060
35,277

4,330

525
662
205
8a7
494
2,463
2,047
4,339

oW

2,048,263
2,444 541

611,135
6,700,928

4,172,697
3,851,628

862,907
8,087,132

4,130310
12,380,830
10,325,775
26,847,018
41,628,077

2,144
2,144
1,728
2,144
1,728

2,680
3353
1,040
4394
2,504
12,420
14,934
21588

2704

a7
412
128
B40
308
1520
1,837
2,704

16
]

5513823
5,089,680
1272421

11876926

8,607,842

8,019,362
2,004,840

18,711,844

8,590,611
25,798,634
21,408,778
65,600,623
80,484,504

2,144
2,144
1.728
2,144
- 1,728

5,638
6,082
2,168
8,148
5214
25,878
31,002
48,779

“5,61

631
858
286
1,126
641
3,163
3,824
6,631

1.6
3
3

3,308,204
3,053,810
763,462

7,126,658
5212585

4811617

1202004

11,227,107

5,160,707
16,478,120
12,000267
30,533,004
51,600,766

2,144
2,144
1,728
2144
1,720

a3
4,189
1289
5489
3,129
16,627
18,866
27408

3,979

409
516
160
876
385
1510
2,205
3379

2,608,709
2.315,806

570,951
5,403,548

8,052877
3,848,810

912,202
8,513,889

391,778
11,738,333
9,761,944
25,433,054
39,350,450

2,144
2,144
1,728
2,144
1,728

- 2,620
2a77
985
4,102
2372
1775
14,147
20,830

2,502

310.
am
Lt'4)
512

202
1,448
1740
2,562



= total parsonnel requirements

Primary
Secondary
Torttary

Totdl

minus tj_elegatlon!subsllllon to non-nursing professionals

Ratds:
Minfmat

Primary + Secon + Ten
Modsrale

Primary + Secon + Tern
Inteholve

Primary + Secon + Tert

Priary
Mlplmal Care
Inigrrnedlalo Care
Intgnstve Care
SybTotal

Secondary
Miglmal Care
Intenmediate Care
intensive Care
SubTotal

Terllary
Minimat Cara
Inlernediate Care
Intensive Care
SybTotal

Total

= Total Nursing personnel for in-patlents
Primary
Secendary
Tenlary
Totai

% lrement
o

b. O\.ﬂ-p:lﬂénls

Number'_bf out-palientalyear
Primary

Tentary
Total .........

ASSUMPTIONS FOR REQUIREMENT ESTIMATION FOR NURSES (cont)

48,652
5,876
8,702

32,876

48,652

0.45
04

025

1851

587 -

73
2511

2,000
1,164

121
43123

4,452
6,936
8,035
13,422
20,057

3,363
5,578
19,654
28,496

31345

16,022,463
25,245,358
64,142,784
95,410,635

35443
4,289
7.082

24,072

35,443

0.45
04
0.26

1,351
429

1.833

2,072
850

3,010

3.250
4,333
2216
8,788
14,841

2455
4,072
14274
20,802

22,682

11,696,420
18.420,11%
39,524,233
69,649,764

22,001 ' 54,2688
2,673 8,568
4,414 10,844

15,004 36,058

22,001 54,268

0.45 0.45

04 04

026 025

L

842 - 2,008

287 857

R 82

1.143 - 2,807

1.20 3.172

6§30 1,201

55 . 136
1,876 4,609

2,028 4,976

2,701 8,834

1.381 3,382
8,107 16,002
8,128 22,418

1,630 3,768
2,634 8,235
6,697 21,058
12,006 31,850
14,262 35,035
7,200,234 17,600,725
11,480,638 28,217,085
24,834,967 80,517,385

43,411,838

108,842,145

30818
4,783
7918

- 28,908

30,616

0.45

04

0.26

1,610
479

2,049

2216
850

3,384

3,632
4,843
2476
10,951
16,385

2,744
4,652
16,856
23281

26,678

13,073,380
20,600,450
44,177 878
77.845,408

24,602
2,068
494

18,770

24,692

0.45
04

025

241
290
37
1277

1,443
592
62
2,097

2,264
3,019
1.543
6,628
10,200

1.710
2,837
0,944
14,492

15,841

8,148,470

12,899,760
27,635,401
48,622,631

B1A410

10273
34,917

51,410

045
0.4
026

1,059
822
78
2,659

3,006
1233

128
4368

4,714
8,285
3213
14212
21,207

3,681
5807
20,705
30,173

83,190

16,065,600
26,731,208
67 330,076
101,020,680

30,040
3,732
0,164

20,850

30,840

0.45
04
025

1,178
an
47
1600

1603
T40
I
2,620

2,28
aarn
1928
8,627
12,742

2,137
3544
12423
16,104

10914

10,179,385

16,000,724
04,308,045
60,616,134

23002
2,830
4,674

16887

23392

045
04
0.25

Bo2
283

1210
1,307
sa1
1.087
2,145
1,462
8,468
9,663
1820
2,688

0.421
13.720

15,102

7,719,362 '
12,162,600
20,085,184
45,867,235



ASSUMPTIONS FOR REQUIAEMENT ESTIMATION FOR NURSES (conl.}

X norms of care (hr/day} .
Pdmary . ) 1 ] 1 4
Secondary 1 1 1 1
Terttary : 1 1 1 "

= Numbaer.of nursing care hours needed by a patient wihin a span of 24 hrs (or cne year
Primary 16,022,493 $1,6068420 7,200,234 17,008,725

Secondary . 25,245,358 18,428,111  11.406,638 26,217,055
Tertlaty 54,142,784 89,524,233 24,604,967 60,517,385
Total ; 95,410,835 80,649,764 43,411,639 108,643,145
divided by total nursing hours per year
Primary (<100 beds) 2,144 2,144 2,144 2,144
Secoridary (<100 beds) T 2144 2,144 2,144 2,144
“{100=>beds) 1,728 1,728 1,720 1,728 .
Tertlary (<100 bads) 2,544 2,144 2,144 ' 2,144
{100=cbads) 1,728 1,728 1.728 1,726 .
Equals ¢
Primary (<100 beds) 7473 5ASS 3,400 8,359
Secondary (<100 beds) 0,420 6,077 4,208 10,520
(100=>beds) 2922 2,133 1,329 3,208
Subletal 12,342 8,010 5618 13,785
Terllary (<10C beds) 5,051 3,687 2,200 5,845
{100=>beds) 25,068 18,288 11405 20,017
Sublotal : 30,117 21,085 13,703 33,683
Total 40,632 36,450 2,710 55,010
+ Relovers
Primary {<100 bads} ee 871 418 1,027
Secondary (<100 beds) ' 1,158 . 848 527 1,295
{100=>beods} ase 202 184 402
Subtotal 1,518 1,108 801 1,697
Tertlary (<100 bads) [.F4] 453 283 864
{100=>bads} 3,083 2,251 1403 3,440
Sublotal 3,704 2,704 1,685 4,140
Tolal 68,142 4,483 2,764 5,085
= tolal Personnel Requirement :
Primary- 8392 8,128 3,019 8,380
Secondary 13,880 10,118 6,908 15,4081
Terllary 33,821 ¢ 24,680 15,389 37,803
Totai 58,073 40,804 25513 02,075

minus delegation/sibailiion fo non-nursing professionals (delegation s 80%)

= {otel number of nurses 1215 8,187 5,103 12,535

- for out-patients
{Note; an average cf 8508 palianis per nurse)

-t

13,073,369
20,588 450
44,177 876
77,846,466

2,144
2,144
1,728
2,144
1,728

6,098
7,688
2384
10,070
4,121
20,453
24,574

. 40,741

750
045

1,230

507
2,518
3,022
5,011

8,848

11,009

27,506
45,753

8,151

-l

8,148 470
12,838,760
27535401
48,522,631

2,144
2944
1,728
2,144
1728

3,801

17,200
20517

5703

- b b

16,965,800

28,731,208 -

57,330,075
101,026,890

2,144
2,144
1,728
2,144
1728

7.6813
2,874
3,094
13,068
5,348
28,542
31,800
52,071

873

1227

381
1,607

858
3,205
3,622
8,603

0,888
14,670
35,812

50,374

11,875

-

10,179,385
18,030,724
84,308,045
60,816,134

2,144
2,144
1.728
2,144
1,720

7128

—- A A

771035
12,102,089
26,085,104
45867235

2,144
2,144

2,144
1,728

3,000
4,538
1409
5,948

14,510
24,050

173
™

T 1405

1.785
2,950

4,043
[ X.7r4
10,204
21015

540



ASSUMPTIONS FOR REQUIREMENT ESTIMATION FOR NURSES (cont)

¢. Total Nursing personnel

total number of nurses 31,345 . 22,882 14,2682 35,035 25,676 15,041 33,180 19914 15,102
for In-patlents . 1

plus : . ’ . .
tolal number of nurses 11,216 8,187 5,103 12,535 8,151 5703 15,876 7.126 85,400
for out-pailents .
u Total Ngrsing personnel 42,580 31,089 19,365 47.570 34,728 21,645 " 45,085 R 27,039 R 20.505

needed In all hosphtals - _

2. Publlc Healtt

Total numberio! municipaiiites
. 1535
Number of barangays: 41203 ]
Assuming oné nurse per 2 barangays 20848.5 208485 20848.5 20840.5 20848.5 20840.5 20846.6 208465 20848.5
3. School ’ Average Number of
Number of Number of Number of Studenis per
Schools Enrolless Enrollees School

Pre-s 2637 321458 321458 B4

Elementary 34382 " 10248881 10248881 208

Secondary 5518 - 3881638 3981639 718

Tertlary 1755 1225315 1225316 698

Total 45492 15757274 15757274 38
= Total number of nurses 22748 22748 22748 28,781 26,781 28,701 26,781 26,761 26,701

for 2000: projection of 53,661 enroless
4.  IndustralOccupalion

" Total number of flrma
{manufacturing)

X 1 nurse each

= Tota! number of nurees 4822 4822 4022



Table BiS§:
ASSUMPTIONS FOR REQUIREMENT ESTIMATES FOR MIDWIVES USING MODIFIED GMENAC MODEL

1992 .
Low Assumption Medium Assumption | High mptio
MATERNAL CHILD PRIMARY | MATERNAL CHILD PRIMARY |MATERNAL PRIMARY
CARE CARE HEALTH CARE CARE HEALTH CARE HEALTH
CARE CARE a CARE,;
POPULATION 16,362,281 | 1,765,341 | 46,131,378 | 16,362,281 1,765,341 | 46,131,378 | 16,362,281 8,131 R
MORBIDITY CASE 2,249,085 } 1,765,341 | 59,970,791 2,249,065 | 1,785,341 { 59,970,781 | 2,249,085 59,970,791 .
MORBIDITY CRSE (%) 0.14 1.00 1.30 0,14 1.00 1.30 0.14 | : 0 ;
% AEQUIRING CARE 0.70 0.70 0.60 0.70 0.70 0.60 0.70 §. : _0.60
ADJUSTED NEEDS 1,674,348 | 1,235,739 | 35,982,475 1,574,346 | 1,235,739 | 35,082,475 | 1,574,346 35,082,475
. INORMS OF CARE 21 1.00 1.50 21 1.00 1.50 - 21| 1.50
FREQUENCY DF CONSULTATION .
MATERNAL GARE 7 ' 7 7
PRE-NATAL 4
DELIVERY 1
POST-NATAL 2
CHILD CARE _ 4 4
COMMUNICABLE DISEASE 3 3 3
QUT-PéTIEN T 4
IN-PATIENT 2
. {DURATION OF CONSULTATION {M/H 4
MATERNAL CARE _ 3 3 3
PRE-NATAL 20 MIN./.33 HRS.
.EELI!EFIY 120 MIN/2 HRS.
POST-NATAL 15 MIN./ .25 HRS.

CHILD GARE 16 MIN. 0.25 0.25 N
COMMUNICABLE DISEASE 30 M/.8H - 0.50 0.50 - 0.50
ITOTAL SERVICE REQUIREMENTS 33,081,258 | 1,235,739 | 53,673,712 | 33,081,258 | 1,235,738 | 53,073,712 | 33,081,258 53,973,712 |
% DELEGATION & SUBSTITUTION 0.21 0.40 0.40 0.20 __0.20 0,20 0.10 0.10

) 8,042,804 484,205 { 21,580,485 8,612,251 247,148 | 10,794,742 } 3,308,128 5,387,371
_@(NET OF DELEGATION & SUBST] 28,118,392 741,443 | 32,384,227 | 26,449,004 988,591 | 43,178,970 | 29,755,130 48,576,341
ANNUAL PRODUCTIVITY 2,064 2,084 2,084 2,084 2,084 2,084 2,084 2,084
| OFFICE VISITS (HRS.)/DAY ] 8 8 ; 8 8 8 8 [
DAYS WORKEDMWEEK 8 8 8 8 8 8 8 [
EEKS, WORKED/YEAR ’ 43 43 43 43 43 43 A3 L3
FTE PHYSICIAN REQUIRED FOR 12,654 358 15,680 12,814 479 20,920 14,418 23,5635
DIRECT PATIENT CARE _ °
% REQFORT,R, A 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
5 833 18 785 641 24 1,048 721 1,177 |
lﬁANPOWER REQUIREMENTS 13,287 377 18,475 13,455 503 21,688 15,137 24,712
TOTAL - 30,139 35,924 40,416




ASSUMPTIONS FOR REQUIREMENT ESTIMATE

Table B15b

S FOR MIDWIVES USING MODIFIED GMENAC MODEL

2000 .
__Low Assumption Medium Assumpticn Hi Assumptlion
MATERNAL | CHILD | PRIMARY | MATERNAL | CHILD | PRIMARY |MATERNAL _EP'WII)—_&IW%{_'
CARE CARE HEALTH CARE CARE HEALTH CARE CARE | HEALTH
. CARE CARE N CARE _
POPULATION 19,985,426 1,745,358 | 53,493,216 | 19985426 | 1,745358 | 53,483,216 19,985,426 | 1,746,350 | 53,463,216
MORBIDITY CASE 2,797,960 1,745,358 53,493,216 2,797,860 1,745,358 53,493,216 | 2,797,960 { 1,745,358 | 68,641,181
MORBIDITY CASE (%) 0.14 1.00 1.00 0.14 1.00 1.00 0.14 1.00 1.30
% AEQUIRING CARE 0.70 0.70 0.60 0.70 0.70 0.60 0,70 0.70 { . . 0,60
ADJUSTED NEEDS 1,858,672 1,221,751 32,095,930 1,958,572 1,221,751 32,085,930 1,958,672 | 1,221,751 41,724,708
NORMS OF CGARE _ 21 1.00 1.50 ) 21 1.00 1.50 21 1.00 1,60
FREQUENCY.OF CONSULTATION .
MATERNAL CARE 7 ' 7 "7
PRE-NATAL 4
DELIVERY. 1
POST-NATAL __ 2
CHILD CARE 4 4 4
COMMUNICABLE DISEASE. 3 3 3
 OUT-PATIENT 4
IN-PATIENT 2
DURATION OF CONSULTATION {M/H
MATERNAL CARE _ 3 3 3
PRE-NATAL 20 MIN./ .33 HRS.
—DELIVERY 120 MIN.2 HRS.
POST-NATAL 15 MIN/.25 HRS. —
CHILD CARE 15 MIN. 0.25 0.25 0.25 .
COMMUNICABLE DISEASE 30 M/ .5 0.50 0.50 N . 0.50
: r‘rOTAL SERVICE REQUIREMENTS 41,130,007 1,221,751 48,143,894 41,130,007 1.221,751 48,143,694 | 41,130,007 | 1,221,751 4 82,687,083
o, DELEGATION & SUBSTITUTION 021 0.40 0.40 0.20 0.20 0.20 0,10 0.10 0,10
_ 8,637,301 | 488,700 19,257,558 8,226,001 244 350 9,628,778 | 4,113,001 122,176 8,258{]09 _
TSR (NET OF DELEGATION & SUBST} 32,492,705 733,050 28,886,337 32,904,005 977.400 38,515,118 | 37,017,006 | 1,009, 76 | 58,328,358
ANNUAL PRODUCTIVITY 2,084 2,084 2,084 2,064 2,064 2,064 2,084 2.084 ) 2,084
OFFICE VISITS (HRS.JJDAY 8 8 8 8 8 8 8 8 8
DAYS WORKED/MWEEK - 8 B 6 6 8 8 8 .8 8
WEEKS WQHKEDN EAR 43 43 43 43 43 43 43 43 - 43
[ETE PHYSICIAN REQUIRED FOR DIR 15,743 355 13.995 15.042 a74 18,660 17.035 533 27.201
PATIENT CARE -
% REQFORT R A 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
. : 787 18 700 N 797 24 833 897 o7 1.3
" IMANPOWER ﬁEQUlREMENTS 18,630 373 14,695 {6,739 497 19,683 18,831 5508 28,355
TOTAL R 31,598 36,830 48,048




Table B17 - -
'REQUIREMENT FOR PHARMAGISTS

' . ._Low Medium = High
Registered Establishments -

Manufacturers ~ 233 233 273
Drugstores 5,413 8,561 9,051
Non-Rx Drug Outlets 17 33 33
Chinese Drugstores 21 42 42
Drug Distributors _ 628 = 628 628
Hospital : 1,687 - 1,895 1,895

1992 8,999 11,382 11,922
2000 10,634 13,324 13,956

Assumptions for Medium Estimates

1. One pharmacist is needed per phamaceutical establishment (manufacturer, retail
store for Rx and non-Rx drugs, distributor). _

2. Hospital requirement is based on DOH minimum staffing requirement.

Assumptions for Low Estimates

1. Requirement for pharmacists in manufacturing establishments and drugstores is
similar to assumed number for medium estimates,

2. 25% less pharmacists is assumed for drugstores on account of delegation/
substitution.

3. 50% less pharmacists is assumed for Chinese and non-Rx drugstores.

4. 11% vacancy (DOH, 1987) is assumed for Chinese and non-Rx drugstores.

Assumptions for High Estimates
1. Top 20 manufacturers are assumed to require at Ieast 3 phan’nactsts

2. The Mercury Drug chain, the biggest drugstore chain, is assumed to require at least.
2 pharmacists per branch.

3. Requirement for hospitals, Chinese and non-Rx drug outlets and drug distributors

is similar to assumptions for medium estimates.



Table B18

REQUIREMENTS FOR MEDICAL TECHNOLOGISTS

1992 2000
Low Medium ~ High Low - Medlum - High
. Assumption | Assumption |- Assumption | Assumption | Assumption | Assumption-
Population.{in 1000) 64,259,000 | 64,259,000 | 64,259,000 75,224,000 | 75,224,000 | 75,224,000:
Utllization rate 0.55 0.55 0.55 0.55 065§ = +v0.55
Total Services 34,708,587 34708587 34708587 41530166 | - 41530166 41630166 |
Delegation & Substitution ~_0.05 0 0 ___0.05 0} ~- 0
1,735,429 0 0 2,076,508 0 ) )
TSR (NETOFD & S) 32,973,158 34708587 | 34,708,587 39,453,658 | 41,530,166 | 41,530,166
FTE . 2,136 2136 2,136 2,136 - 2136 2136
' | Total manpower requirements 15,437 16249 16,249 18,471 19,443 19,443
1 (In hospltals and public health) : - N
+ 20% in other areas 3,087 3,250 3,250 3,694 3,889 3,889
| (private clinlcs, etc.) 18,624 19,499 19,499 22,165 23,332 23,332
+ 20% requirement for research 3,087 3,250 4,062 3,694 3,889 4,861
and development . , - :
TOTAL 21,612 22,749 23,562 25,859 27,220 28,182




'ASSUMPTIONS FOR REQUIREMENT ESTIMATION FOR MEDICAL TECNOLOGISTS
. The method will use the ulization rate of laboratory services of bospitals and RHUS.
Derivation of the utilization rate:

1. Hospitals

_ To determine the hospital laboratory services of non-DOH and private hospitals, the ratio and
popo¢onmethodmuhlmedbasedonthegwmnumberofhospmlbedsandtheDOH
" laboratory services.

Assumption: Hospital beds, in some degree, reflect the laboratory facilities of hospitals:

Number of hospital beds (authorized)

DOH | 42,624 0.48
Non-DOH + Private 45,980 0.52
Total 88,604 1.00

Ratio of DOH hospital beds to private/non-DOH hospitals: 0.93

According.to an article in the Apnl/May 1991 issue of Health Alert, the percentage distribution
of households which have used specified health facilities in 1986 (NHS, 1987) shows that the
utilization of all households for government and private hospitals and clinics is not significantly
different:

Government hospital 32.2%
Pnivate hospital/clinic 34.1%

Ratio of government hospital to private hospital: 0.94

This serves to support the method used (raho and proportion method) in determining the total
hospital laboratory services.

It is further assumed that the general utlization rate of hospxtals reflect the specific utilization of
laboratory facilities of hospitals.

Given 1991 DOH hospital servi

Urinalysis 2,473,568
Blood 4,029,328
Feces oo 587,609
Sputum 211,021
Malaria 276,716

Others 2,314,982



T

Urinalysis

: Services

L

Blood
Services
Hospital beds

Feces
Services
Hospital beds

Sputum
Services
Hospital beds

Malaria
Services
Hospital beds

Other services
Services
Hospital beds

Total hospital services:

Adjusted Total Services (+25% for under-reporting): - 25,706,739

Public Health

DOH

2,473,568
42,624

4,029,328

587,609
42,624

211,021
42,624

276,716
42,624

2,314,982
42,624

‘Non-DOH/Private

2668324
45,980

4,346,577

633,874
45,980

227,636
45,980

298,503
45,980

2,497,252
45,930

Public bealth cases, 1991

TB Symptomatics

Malaria
Schistosomiasis
Diarrhea
Leprosy

Sexually Transmitted

Total

Total public health services

2,009,865
1,879,620
1,389,062
914,002
377,662
631,265
7,201,476

9,001,845

2,512,331
2,349,525
1,736,328
1,142,503

472,078

789.081
9,001,845

Total

5,141,892

8,375,905

1,221,483

438,657

575,219

4,812,234

20,565,391



Total services rendered by

hospitals and public heaith 34,708,584
Population, year 1991 6,868,000 -
~ (Services/population) 055

B. It is further assumed that this utlization rate is constant for a changing population.

C. The estimated annual demand for laboratory services is then converted info manpower
requirement, as represented by the total number of full-time equivalent (FTE) needed to provide
these services.

8 hours a day
48 hours a week x 52 weeks/year = 2,496
Less: holidays + vacation/sick

leave days (45) =360

FTE = 2,136



- Appendix D
Regression Results

A.  The Impact of a Major Health -Care Financing Scheme on the Supply of
Hospital-Based Medical Manpower oo

Regression analysis is used to test whether the existence of the Medicare program - the
most important health care financing scheme in the country - does indeed affect the supply of
medical manpower in hospitals.

To determine the impact of Medicare on the supply, we then look at the number of health
manpower as a function of medical fees or charges, number of Medicare claims, provider setting

{private or public), provider type (primary, secondary or tertiary), and provider location (urban
or rural). '

Customary medical fees or charges reflect the costs of compensable Medicare treatment.
Medicare does it by charging differentially for primary, secondary and tertiary provider
accommodations. It is hypothesized that medical professionals react positively to price. The
higher the fees, the higher the financial returns to medical workers (especially doctors), and the
more persons are induced to join the medical staff of hospitals. Since Medicare payments are
partly a function of the endogenous decisions by the hospital and physician as to length of
confinement and the resources deployed in treating each patient, there is great incentive for
hospitals to expand health care resources, including the supply of medical manpower. Because
demand for many medical services is price inelastic, revenues will increase if foes £0 up.

The number of Medicare claims is likewise predicted to influence positively the number
of doctors and allied medical practitioners within the hospital setting. When providers are able
to substantially cover their costs through sheer volume of Medicare-related treatments, the
quantity of claims begins to act as an allocative mechanism, and sellers of medical services have |
a good incentive to provide medical care. Suppliers of medical services increase when the service
itself is found to be economically viable. Apart from direct in-patient services provided by
doctors and nurses, tests and drugs are included in the Medicare benefit package; ‘hence, the
supply of medical technologists and pharmacists will likely increase with higher Medicare claims.

Differences in provider setting affect the supply of medical manpower if supply is
reflected in the differential use of public and private hospitals, Cursory evidence shows, however,
that private hospitals are utilized as much as public hospitals. Even if public hospitals charge less
for medical care than the cost of providing it, heavy subsidies almost always make for the
difference, signifying an ability to sustain current demand levels. There is thus no difference
between the two types in the ability to generate medical resources, Compensation patterns may
have demonstrable supply effects, _l-Low_eyqxj.w Private tertiary hospitals are known to offer higher.
compensation packages to doctors. Private primary clinics may not have the same inducements,
especially if they are established by general practitioners who, as a rule, have lower economic
rate of return than specialists in tertiary hospital settings. Public hospitals, on the other hand, have
more generous terms for nurses in terms of wages and salaries, If supply is sensitive to prices,



- then the presence of public hospitals will impact positively on the stock of nurses in clinics and
hospitals, It is unclear, however, whether the presence of private hospitals has any influence on
the tally of doctors. No discernible influence is predicted on the supply of medical technologists,

The Medicare program is widely believed to have been responsible for the proliferation
of small, primary-type providers and to a lesser extent, secondary clinics. That would mean
dependence on a continuous supply of general practitioners and nurses. Specialists would still
tend to flock to tertiary providers, however. The latter type would thus still have significant
influence on the largely undifferentiated supply of physicians variable. The institutional
configuration of primary, secondary, and tertiary hospitals seems to maintain a certain kind of
self-selection: it permits medical manpower to self-select themselves into different markets.

One other interesting variable is provider location. Since the urban durnmy is a proxy for
a host of other indices, including fairly high income levels, comfortable lifestyles, higher
educational opportunities, and cultural diversity, it would probably be safc to say that a priori,
it is the urban setting which has a positive impact on the levels of hospital-based medical
manpower being provided. _

Data and variable selection

The data have been assembled from the computer files of GSIS on Medicare claims.
Information on average Medicare charges, volume of claims, institutional settings (public/private,
primary/secondary/tertiary) and location was aggregated at the provider level. A suitable period,
from July-December 1991, was selected for estimation purposes. The GSIS records were merged
with DOH data on hospital licensing at the provider level, in order to incorporate supply variables
(number of doctors, nurses, pharmacists, and medical technologists). The sample yielded 128
observations. Table V.1 lists the descriptive statistics of the variables selected. The variables used
serve as potential factors affecting the supply of medical manpower in hospitals.

Using ordinary least squares estimation, the tesults are shown in Table DI,

As predicted, Medicare charges are positively associated with supply of medical
manpower in hospitals. The impact of high Medicare fees is to increase the number of physicians,
nurses, pharmacists and medical technologists (all t- ratios are significant at the .01 level). This
is no surprise, since providers collect significant amounts of revenue through Medicare fees,
which in tum steps up the utilization of more health care resources, including human resources.
(But it is not always that, necessarily, Medicare increases the number of medical staff; rather it
may just induce doctors to increase their productivity. The specification does not capture the
'intensity effect' of Medicare on the existing number of medical staff, longitudinal data on which
are not available.) In addition, a hospital's need for labor is a function of its admission of
Medicare patients. Hence, ‘as predicted, the number of Medicare clairs also tends to expand the
supply of doctors, nurses, pharmacists and medical technologists, in a highly significant way.
Given the current incentive under the Medicare program to hospitalize rather than to utilize other
approaches to health care, there is added inducement to hire more medical workers. But the effect



Table V. 1

DEFINITIONS AND DESCRIPTIVE STATISTICS

Definition

. Mean Standard
Deviation
DEPENDENT VARIABLES
Doctors  Number of doctors per provider £9.13 74.80
Nursas Number of nurses per provider €545 107.69
Pharms  Number of phammacists per provider 4.73 8.31
Medtechs Number of medical technologists 8.74 12.58
per provider
INDEPENDENT VARIABLES
Pripub Public provider = 1; private provider =0 026 0.44
Type 1 Primary provider = 1; 0 otherwise 0.07 0.2¢
Claims Secondary provider = 1; 0 otherwise 0.30 0.46
Number of Medicare claims per month 277.91 27242
Charge per provider
Average amount (in pesas) of charges 1951.8 981.31
Rurban per Medicare recipient :
Location of provider; utban = 1; rural = 0 0.86 0.35
Table D1
- [LEAST SQUARES REGRESSION ON SUPPLY OF HEALTH MANPOWER
DEPENDENT VARIABLE
NUMBER OF NUMBER OF NUMBER OF NUMBER QF
DOCTORS NURSES PHARMACISTS MED TECHS
INDEPENDENT VARIABLES
i-stat t-stat t-stat . t-stat
Charge (5.09) 0.0354  (4.23)° 0.0451 (2.95) 0.0021 (3.94) 0.0048
Claims (2.08)* 0.0498 (2.97)" 0.1125 (3.87)" 0.0098 - {5.02)° 0.0021
Pripub  (-0.13) 15684 (203"  30.3175 ' (1.50)" 34550
Type1  (1.02) 250996  (1.75)"  67.7203 (1.89)" 8.2066
Type2 (-1.54)"" -262237 (0.43) 11.5557 (1.24) 3.6043
Rurban (1.84)** _ 32.3818 (1.27) 333288 - (1 25) . 2.4475 (1.97)

- 5.7879

NUMBER OF OBSERVATIONS: 128

Significant at the .01 level using one-tailed test

** Sifnificant at the .05 level
**Significant at the .01 level




of Medicare on the number of non-physician medical workers hired may not be as direct as the
specification indicates. - |

Supply of doctors is a bit lower in public hospitals, although-not by any significant
amount. The fact that a hospital is private or government has no effect on the number of
physicians entering or shifting to the hospital services market. It may be that the existence of
tertiary providers has significant supply effects, but apparently, the presence of primary-type
providers (whose doctors are poorly compensated relative to specialists in tertiary hospitals) is
having a confounding effect on the results. The supply of nurses is a different matter, Public
hospitals have a highly significant impact on the stock of nurses, and this is probably due to the
higher compensation levels for nurses in government-run facilities. Public hospitals likewise
positively relate with the supply of medical technologists, which is contrary to the a priori
prediction of no-impact. The causal mechanism is unclear in this case, unless compensation levels
are also higher for laboratory-based technicians in public hospitals. The supply of pharmacists
was not included in this aspect of the regression, '

Turning now to another type of institutional setting, secondary providers are seen to
slightly influence the supply of hospital doctors while primary providers have a significant impact
on the supply of hospital-based nurses and medical technologists. This is somewhat surprising,
since arguably, it is the presence of advanced, urban based tertiary hospitals which should lure
more peopls into joining hospital staff. The growth of tertiary facilities has been quite stagnant,
however, and it is the larger number of secondary hospitals which has probably been a "second -

“best" haven for an increasing number of doctors. Although the growth of primary providers has
been more rapid, they do not have the capacity to absorb a large number of doctors. Again, the
results are puzzling for the supply of nurses and medical technologists. Either there are
- measurement errors or presumably there are behavioral factors operating within the primary
hospital setting (e.g., altruism, the need to service the poor) that induce nursing or medical
technology. These factors need to be further investigated.

‘Finally, the urban location of a provider affects the hospital's supply of doctors and
medical technologists, which confirms the a priori expectation that a host of "modernizing"
factors (e.g., educational opportunities, comfortable lifestyles) are powerful inducements for many
to change work settings in medicine and medical technology. Location, however, does not have
supply effects as far as nurses and pharmacists are concerned. There is a need to further
investigate the locational preferences of these health manpower categories.

If indeed Medicare has been, at least arguably, a driving force in the growth of health care
providers, it is apparent that it is as well the impetus for the growth of hospital-based health
manpower. The demand for more health workers is derived from the demand facing health care
providers. The regression results show that Medicare elements, such as hospital charges, volume

of claims and institutional setting, are factors that can strongly influence the supply of health
workers.

Further limitations: The results should be interpreted as relating only to the increased
supply of health manpower to hospitals. The aggregate supply effects are long-term in character
and cannot be adequately captured in a least squares estimation using cross-section data, In fact,



it is possible that Medicare. may be inducing an increase in the supply of hospital-based health
workers at the expense of other provider settings, such as rural health clinics and outpatient
clinics. In other words, by influencing the returns to different health manpower in different ways,
Medicare might be encouraging only a shift in work settings in the short run, rather than an
increase in the aggregate supply. "

To test the impact of Medicare on the overall supply of health manpower, an earnings
function could be constructed which will determine whether the incomes of physicians and other
health workers have increased with the advent of Medicare. A rise in demand for health services
due to Medicare would then translate into an increased demand for health manpower. A more
"upstream” analysis would test the effects of Medicare on the production of health manpower
before and after its institution. A significant increase in levels of enroliment in medical schools
after the establishment of Medicare would suggest a positive effect on the aggregate supply of
health manpower. These tests, however, are better performed using time-series data, which,
unfortunately, are not available.

B. Barriers to Entry

In the absence of a complete costing of education from the DECS and affiliated hospitals

for training, estimates of the rate of return to medical schooling was computed in this study using
the following standard approach of estimeting a semilogarithmic earnings function adopted.

InY=a+a S+ a,P +a, P+ U

~ where:
Y = nominal eamnings
S = years of schooling/training
P = years of practice
U = disturbance term
3 = logarithm of the no-experience, no schooling earnings level
a, =

private rate of return to the private cost of foregoing labor market
participation in order to attend school

a, =  private rate of return to the earned years of experience/practice

The above equation was estimated using 295 sample of the 1991 DOH-PIDS Qut-Patient
Clinic Survey. This provides information on physicians' earnings on clinics, hospitals, honorarium,
teaching; years of trainings/residencies; years of practice. The number of actual years of
pre-medical schooling and medicine proper is not reported, so the normal years of four and five
for pre-medical and medicine proper was adopted respectively. Again the variables chosen serve
as possible mdicators in estimating the rate of return to medical schooling,

The regression results in Table V.4 show the computed rate of return to medical schooling

of 0.0760. The rate of return of garnering years of experience/practice is 0,0422. Both of these
coefficients are significant at 1% level of significance.



These results indicate that for every additional year of medical schooling, there is 2 7.6
percent,marginal increment in the physician's earnings, Likewise, for every additional year of
practice, there is a 4.2 percent marginal increment in the earnings.

C.  Determinants of Health Manpower Qutflow

Mueller (1982) viewed most economic studies on the determinants of migraton to have
two major shortcomings. First, while most studies have considered economic conditions in
explaining the choice behavior of migrants, few have formalized the behavioral rules of potential
migrants. Second, only the mobility studies have been disaggregated. Personal attributes of
potential migrants have consequently been given little role in the migiration decision, which
includes the destination choice as well as the choice to move, and personally relevant measures
of economic factors have not typically been used, '

In order to meet most of the above shortcomings, an economic theory of migration that
is based upon an analysis of a consumer maximizing his lifetime expected utility over space could
be adopted. Factors identified to be of theoretical importance in the potential migrant's decision
are personal attributes, that relate to unmeasurable nontransport costs of migration, the expected
values of economic and amenity attributes, and the variance or degree of information one has
concerning the place attributes. Since the optimal choice of a potential migrant with given
observable characteristics is indeterminate, only the probability that a potential migrant with given-
~ observable attributes will select an alternative with given observable characteristics can be
assessed. :

To explain the probability of a health manpower's choice to migrate or not given a set of
attributes, a probit model has been developed in this study. The said model attempts to consider

the importance of personal characteristics in the decision to migrate abstaining from economic,
development and locational characteristics. .

A certain health manpower is thought to be maximizing his utility over a good, that is,
his income. The physician for instance, is assumed to migrate or not when faced with the choice
of one of the conditions which serve as hypotheses:

Condition 1. Wy + MU, < WA then migrate
Condition 2. Wy + MUH-> W, then not migrate

where:
Wy = wage at home

W, = wage abroad

MUy = marginal utility given the wage offers at home and abroad



- He/she picks the alternative that maximizes his or her utility. We derive the utility for
staying in the Philippines (home) depending on the size of valuction of utility given the wage
offers at home and abroad. If the valuation of utility at home is small, then the health manpower
only needs small differentials in wage to be able to migrate. The utility model is specified as a
linear function of the personal characteristics of the health manpower plus an error term, We
assume that personal attributes have zeto values for alternatives other than the home country.
That is, the effects of personal attributes are specific to the potential migrant's origin utility.

Let:

I.l=XiB+ei; iml,_.n

where:

I = represents the utility index, which is determined by an explanatory variable X,.
The index I; is assumed to be a continuous variable which is random and normally distributed.
The index will vary by individual and the information being whether the health manpower will

migrate or not is not observed.
1 ifI">0
0 otherwise

I; can take on only two values, 1 or 0
Wy + MUy € W, implies I'> 0
Wg + MU 2 W, implies I"< 0

X;

value of attributes; personal characteristics, i.c. the values of the explanatory
variables; age, gender, marital status, education, occupational status for the ith
individual

8 = unknown vector of parameters

g =  error term

Functional Form:

Pr(G.) = Pr(I'>0)
= Pr(X.d>0)
= Pr(g >-X6)

= f-A!P f(e) dei
® (X, 1)

X In @ (X;gy.z In (1-O(XiB))
1 =0

I

InL

r u

L



where i = 1 refers to those who will migrate and
i = 0 refers to those who will not migrate

Since the probit model assumes that I'; is-a normally distributed random variable, L can
be computed from the cunaulative normal probability function where ¢ is a random variable
which is normally distributed with mean zero and unit variance. Pr(T;. prepresents the probability
of an event occurring in the context of the health manpower's choice to migrate. Since this
probability is measured by the area under the standard normal curve from oo to -Xi B, the choice
to migrate will be miore likely to occur the larger the value of the index I'. To obtain an estimate
of the index I, we apply the inverse of the cumulative normal function and take the log linear
function. The probability Pr(l; =1) resulting from the probit model is an estimate of the
conditional probability that a health manpower will migrate or not given the personal
characteristics and the wages at home and abroad.

Probit Model

I = 'BO+B|Ei+BzA,-+B3Gi+B4Mi+Ei

where
I'; = utility index
E; = set of educational attainment dummies {medical/dentistry degree, nursing degree,
other allied medical degrees (pharmacy and medtechs}
A; = set of age group dummies {20-29, 30-39, 4049, 50 above (omitted)}
G;= gender dummy (male = 1; female = 0)
M; = marital status dummy (never married = 1; others = 0)
E;= error term
Data Source

_ The probit results were obtained using a cross-sectional data drawn from the 1988
National Demographic Survey, NSO. Using a subsample of 101 migrant health manpower (part
of sample of 1,761 individuals comprising the international migration data) responses to the NDS

survey, and an additional 101 non-migrant health manpower which were randomly sampled from

600 individuals comprising non-migrant health personnel. The sample yielded a total of 200

observations. The test for robustness was not applied in this estimation. _

Estimation Results

The regression coefficients, The results as given tell us the linear relationship between the
estimated-index I; and the-personal characteristics variables. The results in Table V.5 suggests
that nurses have higher propensities to migrate, followed by pharmacists and medical
technologists. Results for physicians and dentists are not significant and have the wrong sign,
indicating that these professions are not a determinant of emigration. The effect is that there is



Tablev.5

Estimates of the effect of personal characteristic variables on the health manpower's"choice
to migrate |

INDEPENDENT COEFFICIENT STANDARD ERROR | T-RATIO
VARIABLES
One (Constant) (0.602640) 0.31675 (1.903)
Gender | 0919209 E-01 0.243073 0.021
Marital Status 0.466863 E-02 0217572 0.021
Age
Twenties (0.814972) E-01 0.374256 (0.218)
Thitties 0.894469 E-01 0348153 0.257
Forties ! 0.701640 E-01" 0.416006 0.169
Education- |
Medicine/Dentistry| . (0.219156) 0.292846 (0.748)
Nursing - - 1.22440 0.267702 4.574
Others 0.623269 0.323513 - 1.927

NUMBER OF OBSERVATIONS: 200

Maximum Likelihood Estimates:

Log-Likelihood......vrrevrrnre.. (116.70)
Restricted (Slopes=0) Log-L... - (138.62)
Chi-Squared (8) ....ooovvvvvvvvvoonn., 43.838

Significance Level .................... 0.20084 E-07




a ptobability, conditional on the health worker’s being a nurse, to migrate as an optimal choice.

The age variables: twenties, thirties and forties were mcluded since age is commonly -
associated with stages of the hfe—cycle affecting mobility. The expectation was that the young are
opt to migrate than the old, since the latter are more likely to undergo other social changes, such
as starting new households. The age variables are not significant, and "twenties" does not
conform to the presumed positive relationship between youth and migration.

The other personal attribute, gender, was considered for the following reason: labor market
experiences of women are. thought to be different from those of men, in part because of a
"crowding" phenomenon, whereby labor market practices limit the scope of occupation open to
women (Kahne, 1975). Thus, opportunities "elsewhere™ are likely to be less different for women
than for men, and women may accordingly be less mobile. Howcvcr, the results show that gender,
as well as, marital status were insignificant.

To allow for nonlinearities (see Table V.6) in the relationship, the square of the variable
age was included, which showed an independent effect on the decision to migrate. Education still
had a significant effect but with reduced coefficients relative to the previous estimates,



Table V.6

Estimates of the effect of personal characteristic variables on the health manpower's choice

to migrate
INDEPENDENT COEFFICIENT STANDARD ERROR | T-RATIO
VARIABLES ‘
One (Constant) (3.57089) 1.57720 (2.264)
Gender 0.598198 E-01 0.243182 0.246
Marital Status 0.750862 E-02 0.223046 0.337
Age 0.158380 0.794980 E-O1 1.992
AgesSQ -0.190379 E-01 0.959137 E-03 (1.985)
Education
Medicine/Dentistry (0.323294) 0.207674 (1.086) |
Nursing 1.16305 0.273236 4.257
Others 0.536746 0.325132 1.651
NUMBER OF OBSERVATIONS: 200
-Maximum Likelihood Estimates:
.Log-LikeIihood......l. .................. (114.73)
Restricted (Slopes=0) Log-L... (138.62)
Chi-Squared (8) ....cceerireeinnenee 47.776

Significance Level

0.34377 E-09




Appendix E
Other Data
Number of Schools

o e i e e i i o e e - -
S R N S T R N S RN R S S R S T T N R S S T E N S S ST s e e s e e e o e e e =

A e e e e e L e T e 2 e 1 A = — —

1 2 2 12 17 4 2
-2 0 0 1 3 0 0
3 1 0 12 9 1 0
4 2 1 18 23 2 0
5 1 1 11 18 2 0
6 2 1 13 10 4 1
7 4 2 11 7 4 4
8 3 0 2 3 1 0
9 0 0 3 6 1 0
10 1 1 8 15 1 1
11 1 2 6 13 2 1
12 1 0 6 12 1 0
NCR 7 7 37 2] 11 9
CAR 1 2 2 5 2 1
TOTAL 26 19 142 162 36 19
Real
Population GDP
Region 1000 -~ MILL GDP/cap  Hosp Beds Hospitals
1 3,598 18,350 5,100 3,733 97
2 2,372 16,671 7,029 2,161 77
3 6,281 68,392 10,889 7,097 182
4 8,375 101, 346 12,101 11,323 237
5 3,962 20,516 5,179 3,940 139
6 5,463 50,071 9,165 4,764 80
7 4,654 46,624 10,019 5,822 91
8 3,095 18,052 5,832 2,761 74
9 3,201 21,198 6,623 2,457 88
10 3,556 38,060 10,702 4,704 144
11 4,516 50,836 11,257 6,433 198
12 3,213 25,299 7,874 3,830 122
NCR 8,034 . 225,446 28,063 27,173 - 159
CAR 1,161 11,822 10,182 2,405 65



\sian Comparison; Number of Health Manpower -

- —-------—--c--—-——-——-.-..-.-..-...._.u-—-—.----————————-—__-._..-_.————-—-—...——.—---—-...——-—._—._
_-;__.......,_..........--._——-...__—q—u-.--.....---..-—.--——-»—-———..._—-.-—...———..———....--——....——..._——-——_

_-.——--.----...-.—-nu.———..————————————-.—_--————-.__——-_————..———--——.—_——————-.._

Year Phils. 1Indonesia Japan Malaysia Singapore Thailand
1975 13,212 8,279 132,478 2,751 1,622 5,005
1980 16,080 12,931 156,235 3,858 1,976 6,867
1985 19,570 19,875 186,224 4,939 2,631 8,650
1990 25,827 26,109 213,020 6,893 3,549 12,923
Number of Dentists
Year Phils. 1Indonesia Japan Malaysia Singapore Thailand
1975 8,402 944 43,586 433 419 652
1980 10,711 1,681 53,602 691 485 1,168
1985 13,654 4,237 64,971 1,041 604 1,451
1990 17,557 5,776 74,286 1,489 769 1,812

Year Phils. 1Indonesia Japan Malaysia Singapore Thailand
1975 38,053 9,856 361,604 5,767 18,993
1980 85,902 20,201 487,169 15,392 7,545 18,483
1985 . 73,427 - 20,515 615,057 21,036 8,395 38,633
1990 60,225 29,034 747,410 23,595 9,495 60,527

Year Phils. Indonesia Japan Malaysia Singapore Thailand
1975 46,095 10,720 26,742 3,767 930 6,335
1980 54,976 16,472 25,867 5,002 779 8,669
1985 65,569 51,375 24,353 6,643 650 7,716
1990 76,984 17,219 22,656 5,434 524 11,679

.._____—————-.-----——-—————-—-—-——-.--.——-........_-..._—-..-—-.—...—._—.—._—.___—...__--.-_.--_--

Year Phils. Indonesia Japan Malaysia Singapore Thailand
1975 15,788 1,847 94,362 258 288 1,913
1980 16,162 3,013 116,056 488 368 2,650
1985 16,546 4,268 132,845 843 436 3,376

1990 16,998 5,483 150,294 1,255 585 _ 3,930



Jpendix F

List of Delphi Panelists and Other Expert-Respondents

1. First Delphi Panel

Health Manpower Seminar-Workshop

23 September 1992, 8:00 am. - 5:00 p.m.
INNOTECH Building, Diliman, QC

Dr. Fernando Sanchez, Jr.

Department of Preventive & Community
Medicine

UERMMMC

Dr. Marcelino Durante
Philippine Heart Association

Dr. Norma Crisostomo
Philippine Society of Anesthesiologists

Ms. Virginia Orais
Health Manpower Planning Services
DOH

Dr. Jorge Peralta
Philippine Society of Pathologists

Ms. Susan Evia
Philippine Nurses Association

Dr. Frangois Canonne
World Health Organization

Ms. Amelia Rosales
Association of Deans of Phil. Colleges of
Nursing

Dr. Reynaldo de la Cruz
Philippine Urological Association

Ms. Ma. Linda Buhat
Nursing Services Administrators

Mr. Nerio Quicoy
UPLB College of Economics & Management

Dr. Rosie Noche
Philippine Society of Opthalmologists

Mrs. Catalina Sanchez ‘
Philippine Pharmaceutical Association

Ms. Blanche Barbers
Philippine Dental Association

Ms. Janet Limpiado
Philippine Institute for Development Studies

Ms. Arlene Lim

Pharmaceutical & Health Care Association
of the Philippines

Ms. Arsenia Gavero

. Learning Technology Center, DAP

Ms. Aurma Manlangit
Project Development Institute, DAP

Dr. Juan Flavier
Department of Health

Ms, Joy Flavier
Department of Health

Mrs. Leonila Magcale
Integrated Midwives Association of the
Phils. (IMAP)

Mrs. Rosalina Santiago
IMAP

Dr. Jesus de Jesus
Philippine College of Chest Physicians

Dr. Elena Cuyegkeng
Association of Philippine Medical Colleges



2. List of Other Experts

Dr. Blanch Barber
Philippine Dental Association —

Dr. Ledivino Carifio
Philippine Medical Association

Dr. Adriano Laudico
Philippine College of Surgeons

Dr. Jeffrey Leonardo
Fabella Hospital

Ms. Alice dela Gente
IMAP

Dr. Teresito Ocampo
Medical City

Dr. Liza Casintahan
Jose Reyes Hospital

Dr. Alberto Gabriel
Philippine Society of Microbiology and
Infectious Discases

Dr. Marcelino Durante
Philippine Heart Association

Dr. Jesus de Jesus o
Philippine College of Chest Physicians

Dr. Betty Mancao
Philippine Medical Rehabilitation Center

Ms. Celia Carlos ‘ -
Drugstore Association of the Philippines

Dr. Salvador Salceda
Philippine Society of Ophthalmology

Dr. Amelia Fernandez
Philippine Pediatrics Society

Dr. Ponciano M. Bemardo, Jr., M.D.
Philippine Urological Association

Dr. Jacinto Bautista
Philippine Academy of Ophthalmology and
Otolaryngology ’

Mrs. Florida R. Martinez

Department of Health National League of
Nurses

Mrs. Angelita V. Borromeo
Operating Room Nurses Association of the
Philippines L

Mrs. Edna D, Fineza
Philippine Orthopedic Nurses Society

Dr. Leda Layo-Danao
Philip;.ine Nurses Association

Mrs. Rosalinda Cruz
Philippine Nurses Association

Ms. Eulogia Q. Gonzales
Philippine Orthopedic Cente





