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IN’I'RODUCTION

As health needs and systems
have become increasingly more complex,
research in the public health field has be-
come the object of greater demands and
expectations. Some of these coexist with
both old and new questions: What is the
best institutional location for public
health research (PHR): universities, min-
istries of health, or some kind of decen-
tralized and autonomous agency? What
is the sphere of action of public health
research? How is PHR related to socio-
medical and health services research? In
what way does it assimilate the methods
and theories from the biomedical and so-
cial sciences? Should PHR be oriented
primarily toward solving practical prob-
lems, or should it concentrate on advanc-
ing knowledge and establishing a
consistent body of findings and princi-
ples? And should research projects focus
on local problems or on issues of interna-
tional importance and comparability?

! Based on a paper presented at the sympostum entitled

Frontiers of Public Health Research, which was spon-
sored jointly by Mexico’s National Academy of Medi-
cine and Center for Public Health Research and was
held in Mexico City in July 1985. This article has previ-
ously been published tn Spanish (Bo/ Of Sanit Panar:
101(5):477-492, 1986).

2 National Institute of Public Health, Mexico City, Mex-
ico. (Mailing address: Feo. de P. Miranda 177-7, Col.
Metced Gémez, 01600 México, DF, México.)

and Enrique Ruelas’

This article proposes a concep-
tual model for approaching some of
these questions. It should be noted that
this model has already been tried, since it
has been used to guide the institutional
development of the Center for Public
Health Research, one of the constituent
units of the new National Institute of
Public Health that was created on 27 Jan-
uary 1987 as part of the Mexican Health
Sector. The model has three main parts:
(a) a classification system for determining
the place of public health research within
the general context of health research;
(b) a conceptual framework to define
PHR'’s sphere of operation, including
the relevant disciplines involved and
the subject areas to be studied; and (c) 2
procedure for using this conceptual
framework to establish an otganizational
strategy that will stipulate the ideal insti-
tutional localization for PHR as well as its
guiding principles.

3 Ministsy of Health of Mexico, General Directorate of
Epidemiology, Mexico City, Mexico.

4 School of Public Health, University of Texas, Houston,
Texas.



BASIC DEFINITIONS

The development of a con-
ceptual model for public health research
should naturally begin with a definition
of the three words that comprise this
term: research, health, and public.

The word ‘“research” has
multiple meanings, many of them am-
biguous. We do not intend here to make
an exhaustive semantic analysis. How-
ever, distinctions should be made be-
tween three interrelated concepts: re-
search, study, and inquiry—distinctions
that parallel those proposed by White
and Murnaghan (1) between data, infor-
mation, and intelligence. Data are bits of
reality, generally expressed numerically,
that provide the raw material for infor-
mation and intelligence. Many so-called
“research” activities are really just data-
gathering exercises that describe a dis-
crete segment of reality. A better term for
this kind of activity would be “inquiry.”

“Information”’ In turn. can
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be defined as one or more sets of data re-
lated to a question or problem. Informa-
tion is the product of an activity that can
be called “study” In general, “studies”
approach reality more closely than “in-
quiries” to the extent that they attempt
to establish correlations between
variables.

Within this framework, the
term “‘research” is reserved strictly for
the most complex level of integration,
the purpose of which is to explain reality
by producing intelligence. Intelligence,
in turn, is defined as information ana-
lyzed to explain a problem, identify new
problems, and generate opportunities
for action. In other words, intelligence
is information transformed into knowl-

edge (2).

The concept of “health” is
also broad and ambiguous. For our
present purposes it will be sufficient to
distinguish between two fundamental
aspects of health: conditions and re-
sponses. Health conditions refer to the
biological, psychological, and social pro-
cesses that define the health status of an
individual or population, regardless of
anv nfganlﬂ‘ﬂ ﬂ(‘fian fﬂ](Pﬂ to ImhfﬂVP
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such status. These actions will be referred
to as “responses,’ meaning the external
responses organized by a society to
change health conditions rather than
internal  physiologic or pathologic
responses.

The adjective “public” used
to q‘a?uu:y the term ‘“‘health” also re-
quires some clarification. In the present
context, “‘public” refers to phenomena
that occur in human groups or popula-
tions. Thus, the distinction is between
individual and population, rather than
between public and private. At first, in
some countries such as the United States,
the separation between personal and
nonpersonal services did cotrespond to
the private and the public sectors, respec-
tively. However, the modern concept of
public health goes beyond concrete activ-
ities to improve the environment and in-
cludes the scientific study of health con-
ditions and the organization of all kinds
of services as seen from the special per-
spective of human populations in their
physical and social ecosystems. If this in-
terpretation is correct, a mofre appropri-
ate term would be “population health,”
even though “public health” is the term
that has gained general acceptance
through usage.’

3 In this regard it is worth noting that one prominent re-

search group has coined the term “population-based
medicine” (3).
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Based on the foregoing defi-
nitions, we can classify the major types of
health research as shown in Figure 1.
This classification depends upon the in-
tetrelationship between the object of
analysis, which is health, and the level of
analysis. Regarding the object of analy-
sis, the distinction previously made be-
tween conditions and responses is main-
tained. Regarding the level of analysis,
we distinguish between the individual
level and the population (or *“public”)
level. Thus, most biomedical research is
concerned with individual or subindivi-
dual processes that determine health and
illness. Clinical reseatch focuses on the
therapeutic, pteventive, or rehabilitative
tesponses that can be applied to the indi-
vidual. But health conditions and re-
sponses can also be analyzed at the level
of the population. This is precisely what
constitutes public health research, which
is subdivided into two main types: te-
search on health needs and research on
health systems. As proposed by Donabe-
dian (4), we will reserve the term
“needs”” strictly for health conditions re-
quiring health care rather than for health

FIGURE 1. Types of health research.

LEVEL O I___

Individual

Health needs

Population research

Biomedical research

care itself. The organization of health
cate to integrate the social response to
health conditions is the subject matter of
what will be refetred to here as health
systems research.

Of course, this proposed ty-
pology is merely an abstraction designed
to bring out differences that are never so
clear-cut in real life. It is useful primarily
for showing that PHR deals with the
same mattets as biomedical and clinical
research, but does so at the level of the
population instead of the individual. It
also helps to demonstrate why the term
“sociomedical research,” which is some-
times used instead of public health re-
search, is not altogether satisfactory. In
the first place, the most important ctite-
rion for differentiating between types of
health research is the object of analysis
and the level of analysis, rather than the
preferential use of biological or social dis-
ciplines. Even though population-based

OBJECT OF ANALYSIS

ANALYSIS ‘ Conditions ‘ Responses

Clinical research

ek

Health systems
research
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analysis is primarily rooted in the social
sciences, it also encompasses important
biological phenomena. This is especially
evident in epidemiology, one of the basic
disciplines in what we have called re-
search on health needs. In addition, the
term “‘sociomedical” indicates a special
type of response to health conditions—
the medical response—whereas “public
health” includes actions that pertain to
the health field but are not strictly medi-
cal. For all these reasons, the concept of
public health research is broader, more
precise, and more integrative than the
concept of sociomedical research.

TI-[E SCOPE OF PUBLIC
HEALTH RESEARCH®

The preceding analysis has al-
lowed us to define PHR as a type of
health research that studies the health
conditions of populations and the otgan-
ized social response to those conditions.
Nevertheless, the wide scope of the con-
cept of public health makes it necessary
to define this research field more pre-
cisely. Instead of following a conven-
tional approach focusing on the different
scientific disciplines that play a role in
the study of health, the model herein
proposed is based on an innovative view
of the scope of public health research.
This view can be shown graphically by
the three-dimensional matrix presented
in Figure 2. The cells in this matrix result
from crossing substantive areas, knowl-
edge areas, and methodologic areas.

6 This section is based, with slight modifications, on a
portion of the article entitled *“An innovative approach
to public health research: The case of a new center in
Mexico™ that appeared in the Jowrnal of Health Ad-
ministration Education, volume 4, 1986, pp. 467-481.

Substantive Areas

The first dimension of the
matrix lists the substantive areas, i.e.,
the phenomena that constitute the ob-
jects of public health research. The speci-
fication of these phenomena is based on
the model presented in Figure 3. This
figure shows the three basic concepts that
delimic the health field: (a) health
needs, (b) services to meet those needs,
and (c) resources requited to produce
those services.

The direction of the relation-
ships between these three factors de-
pends on the particular phase of the
planning cycle that is being considered.
In the initial phases, we begin with the
aim of satisfying certain needs—i.e., of
dealing with those health and disease
conditions requiring care, as defined by
the providers of care or by the population
in which those conditions occur (4). This
specification of health needs then serves
to establish goals for the production of
services and requirements for resources.
In the evaluation phase, the direction of
these relationships is reversed. That is,
we generally begin with the available re-
sources in order to evaluate what services
have been produced and the extent to
which these services have satisfied exist-
ing needs.

These relationships are medi-
ated by a series of factors that are also
shown in Figure 3. Thus, the productiv-
ity of resources determines their capacity
to produce services. The accessibility of
resources intervenes between this pozen-
t74f capacity and the actua/ utilization of
services. In turn, the effect of utilized
services on health needs satisfaction de-
pends on three other intervening factors:
(a) equity in the utilization of services,
defined by the degtee to which their uti-
lization corresponds to the distribution
of health needs; (b) appropriateness and
efficacy of the technology employed; and
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FIGURE 2. A three-dimensional matrix of public health research modules.
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b Between services and resources
(c) the quality of care. An additional fac- health needs encompasses a broader set
tot, which underlies all those portrayed of phenomena than conventional epide-
in Figure 3, consists of the explicit and miologic research, since the former also
implicit policies that guide the specifica- includes the analysis of positive health
tion of priorities among the legitimate (which is understood as something more
needs to be covered by the health system, than the absence of disease) besides the
as well as the standards for producing ser- study of health risks and losses. More-
vices and the processes for developing over, all living conditions that define a
resources. certain probability of negative move-
A more detailed classification ment along the health/disease contin-

of the phenomena that constitute the
objects of public health research can be
derived from this general model, as
shown in the Annex. In terms of the cat-
egories proposed in Figure 1, research on
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FIGURE 3. A general mode! for defining substantive areas of public health research.
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uum—in addition to biological, physi-
cal, or chemical agents—are included
under the heading of socioeconomic
risks.

The remaining substantive
areas listed in the Annex (i.e., from the
“intervening factors between needs and
services” to “health policies”) are the
objects studied by what we have called
health systems research. Within this con-
text, health setvices research is restricted
to that subset of health systems research
concerned with the study of the system’s
primary products (which are precisely the
setvices). The terminology proposed in
this article contrasts with the more com-
monly used expression “health services
research,” which usually encompasses all
health systems research and even some-
times all public health research. This
broader usage is not very fortunate, since

it emphasizes services when these services
are simply the means to satisfy a health
need. In addition, using the expression
“health services research” loosely lumps
together phenomena that, as shown in
Figure 3, should be kept separate for an-
alytical purposes.

Knowledge Areas

The second dimension of the
three-dimensional mattix in Figure 2 cor-
responds to areas of knowledge, which
are the basic disciplines contributing to
public health research. Among them are
epidemiology, demography, administra-
tive sciences (including operations re-
search), economics, sociology, law, and
ethics.

Methodologic Areas

Finally, the third dimension
of Figure 2 refers to methodologic areas,
i.e., the methods guiding research in the
public health field. These include, fitst,
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analysis of the logical basis of a particular
research project. Second, they include
methodologic development in those
cases where research methods are either
insufficient or nonexistent, so that the
research process must include actual de-
velopment of methods. Third, they in-
clude the traditional research phases
when adequate methodology exists (de-
sign; sampling, understood in the broad-
est sense as selection of subjects; imple-
mentation, which covers data collection,
coding, and processing; data analysis;
and reliability analysis).

The intersection of elements
on the three axes in Figure 2 forms differ-
ent configurations of cubes and paralle-
lepipeds. Each of these cubic or rectan-
gular configurations could be considered
a research module. The purpose of a
modular design such as this is to provide
a high degree of conceptual and organi-
zational flexibility. For example, the
shaded area at the upper left of Figure 2
corresponds to an important area of
PHR, which is epidemiologic research on
health needs using all available meth-
ods. The three-dimensional matrix also
permits a graphic depiction of interdisci-
plinarity. Thus, all research projects on,
say, some aspect of health services utiliza-
tion that cut horizontally across the dif-
ferent areas of knowledge are interdisci-
plinary projects. In contrast, other
research projects encourage the develop-
ment of certain specific disciplines.
These projects concentrate on one area of
knowledge while cutting vertically up-
ward to deal with many different sub-
stantive areas. By graphically displaying
all these possibilities, the matrix encour-
ages one to view the formation of re-
search modules as part of 2 dynamic pro-
cess that can be adapted to shifts in
research priotities and needs.

JUSTIFICATION OF PHR

A complete conceptual model
should not be limited to specifying the
definition and scope of PHR. It should
also take into account the particular con-
ditions that give PHR an identity of its
own and establish its existence as a legiti-
mate field of scientific activity. In other
words, we must explain not only whar
PHR is but also why it is.

According to McKeown (5),
three circumstances give strategic value
to public health research. The first is the
rapid change presently experienced by
morbidity and mortality patterns, a
change that can be seen as a complex epi-
demiologic transition (6). In many Latin
American countries, this process is char-
acterized by a gradual reduction in the
incidence and severity of infectious and
parasitic diseases on the one hand and
an increasing incidence of chronic and
degenerative diseases, mental illnesses,
and accidents on the other. Only through
high-quality research can we elucidate
the dynamics of this epidemiologic tran-
sition and anticipate its impact on the
health system.

The second circumstance
cited by McKeown is the rising cost of
health care, due largely to the introduc-
tion of new and complex technologies.
Hence, every health system that hopes to
take advantage of the potential benefits
of the technological revolution while
minimizing its undesirable effects must
have a research infrastructure capable of
determining how new technologies are
affecting the quality of medical care and
assessing their economic and social reper-
cussions (7).

The third circumstance is the
growing acceptance of public responsi-
bility for health. (In Mexico, where our
model has been applied as previously
noted, this acceptance has attained its



maximum expression in constitutional
recognition of the right to health protec-
tion—8.) However, we must not lose
sight of the fact that recognition of this
responsibility also includes the potential
for expansion of the demand for health
services. Meeting this demand will re-
quire a rational organization of re-
soutces, which must be supported by a
solid foundation of research activities
petmitting accurate documentation of
the population’s health needs, factors
determining those needs, alternate ways
to organize health care, and the out-
comes of that care.

INS’I’ITUTIONS
CONDUCTING PHR

PHR’s potential for dealing
scientifically with these three citcum-
stances can only be realized if it finds its
proper institutional niche. Therefore, it
is necessaty to consider where PHR
should be conducted.

In answering this question,
differences in the primary orientation of
research must be examined. Although
these differences are never categorical,
two major kinds of orientation can be
discerned. On the one hand, some re-
search is primarily oriented to solving
concrete health problems. This could be
called research for health. On the other
hand, some research is primarily oriented
to advancing knowledge. This could be
called research oz health. Any type of
health research—whether it is biomedi-
cal, clinical, or public health research—
can have either of these primary orienta-
tions. The distinction between research
for health and tesearch oz health would
seem to offer greater analytical possibili-
ties than the traditional dichotomy be-
tween basic and applied research, which

in any case alludes to something extrinsic
to the research process.

The primary orientation of re-
search is closely linked to the primary ori-
entation of the institution where such re-
search is conducted. In the health field,
certain institutions, such as ministries of
health and related public agencies, have
as their central mission providing set-
vices. Others, such as universities, ate
basically oriented toward research. Of
course, both research for and research oz
health can be carried out at both kinds of
institutions, although the emphasis will
tend to be different. The key point is
that if those differences are taken into ac-
count, the false dilemma about whether
research should be carried out only in
universities or also in the public sector
can be resolved.

One of the problems with
public sector research centers is that the
exact definition of their primary otienta-
tion depends on the perspective from
which they are analyzed. When viewed
from within the larger public organiza-
tion of which they are a part, these cen-
ters are seen as having a primary orienta-
tion toward research. However, when
viewed from outside they are seen as be-
longing to a larger organization whose
primary orientation is toward setvice.

One way of resolving this
identity issue is to maintain a balance be-
tween research for and research oz
health. In addition, another very impor-
tant kind of balance should be main-
tained that is closely linked to the first
one; that is, a balance should exist be-
tween relevance, excellence, and inde-
pendence. In other words, research
should be useful in decision-making; but
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for this to happen, it should meet all sci-
entific standards of excellence and must
be independent of any kind of political
pressure. These balances are especially
difficult to achieve at government te-
search centers and in fields such as public
health that are concerned with processes
closely related to decision-making.

PRINCIPLES OF
ORGANIZATION

Whether because of this close-
ness or for lack of long-standing aca-
demic traditions, PHR is vulnerable to
what might be called an “interna/ brain
drairn” (9). This internal drain—which is
perthaps more significant than “exter-
nal” brain drain—occurs when a re-
searcher leaves his academic career to
wotk in administration. This in no way
suggests that administrative work is infe-
tior to academic work or that it requires
less intellectual capacity. Nor does it im-
ply that a researcher, especially one in the
advanced stages of his career, should not
become involved in the administration
of research or practical application of his
experience from an executive position.
However, there are situations—and this
is really what “intetnal brain drain” re-
fers to—when a researcher, especially at
the beginning of his career, must direct
his energies toward administrative work
because the system of incentives that he
faces overcomes his career preference for
research.

In order to countetact this
trend, organizations should be designed
specifically to meet the demands of re-
search work. Specifying the characteris-
tics of this design helps to answer the

question of sow PHR should be organ-
ized. As 2 final component in our con-
ceptual model, we propose that research
organizations should be founded upon
four governing principles:

1) the principle of parallel careers;

2) the principle of academic autonomy;

3) the principle of administrative sacri-
fice; and

4) the principle of inverted incentives.

1) The Principle of Parallel
Careers

As a result of a tendency to
generalize vertical organizational struc-
tures, it is commonly assumed that a hi-
erarchy consisting of a director, associate
ditectors, department heads, and finally
researchers, in that order of importance,
should exist in research agencies. But the
governing principle (1) above states that
the research career should be parallel to
the administrative career, rather than su-
perior ot inferior to it. Researchers do, of
course, work within an administrative
unit and are therefore subject to its disci-
pline. But what needs to be stressed is
that the researcher must have a clear ca-
reer path that encompasses the positions
of assistant, associate, and full researcher.
This careet path must be clearly differen-
tiated from the administrative career
path, in order to permit upward mobility
toward higher levels of research rather
than toward executive positions.

In fact, these two careets opet-
ate under very different organizational
premises. In the administrative career
path, authority is exercised hierarchically
and is derived from the position itself. In
the academic career, authority comes
from knowledge and scientific productiv-
ity, and is usually exercised horizontally
between colleagues rather than between
superiors and subordinates.



2) The Principle of Academic
Autonomy

In theoty, one way to satisfy
the principle of parallel careers would be
to differentiate between the two paths
not only functionally but also profession-
ally. This would imply that, just as cateer
researchers hold academic positions, pro-
fessional administrators would occupy
executive positions. However, experience
has shown that this approach to the
problem is unsatisfactory. One reason is
that academic work has certain peculiari-
ties that cannot be appreciated by some-
one who has not been directly involved
in it. Among these special characteristics
is the fact that research requites a great
deal of autonomy, since most of the in-
tellectual processes that lead to discovery
are unknown and, as such, cannot be
codified or reduced to a routine.

In addition, quality research
is usually a long-term undertaking and is
incompatible with the situation-related
pressures to which the administrator
must respond. Pethaps the very complex-
ity of academic work accounts for the fact
that the principal authority recognized
by researchers is that derived from
knowledge and previous experience in
the field. Consequently, when someone
other than a researcher directs a scientific
production center, there tends to be a
great deal of mutual distrust between the
researchers and executives, leading to the
development of conflict. The only way to
prevent this conflict is by respecting the
researchers’ academic autonomy, which
necessarily implies that executive posi-
tions at reseatch institutions must be
held by researchers.

3) The Principle of
Administrative Sacrifice

Obviously, a potential contra-
diction exists between the two preceding
principles. One principle suggests that
research and administrative careers
should be kept separate, and the other
demands that executive positions in re-
search centers be held by researchers. The
solution to this contradiction is the prin-
ciple of administrative sacrifice, which
asserts that accepting an executive posi-
tion should not be regarded as a reward
for the person doing research. Instead, it
should be considered a sacrifice made as
part of a commitment to one’s colleagues
and to the scientific community at large,
for the purpose of presetving the princi-
ple of academic autonomy.

4) The Principle of Inverted
Incentives

In order for the principle of
administrative sacrifice to be more than
mere rhetoric, it should have a practical
corollary. This corollary is the principle of
inverted incentives. The term “inverted
incentives” derives from the fact that the
usual system of incentives continuously
drives researchers away from academic
work and into administrative work. At its
most basic level, such a system of incen-
tives is expressed in the substantial salary
differential that usually favors executive
positions at the expense of research posi-
tions. The principle of inverted incen-
tives consists precisely of reversing this
state of affairs, so that the incentive to
advance to the next level of the research
career is stronger at each level than the

incentive to transfer to the administrative
path.
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CONCLUSION

The conceptual model pre-
sented in this paper has attempted to
cover a wide range of issues relevant to
public health research—from abstract
specification of substantial study objec-
tives to identification of concrete organi-
zational strategies. We cannot disregard
the fact that development of PHR has
lagged considerably behind other types
of health research. Nevertheless, current
changes in prevailing conceptions about
health systems offer enormous opportu-
nities for strengthening the academic tra-
dition in this field. If we can establish the
modern concept of public health as pop-
ulation-based health, if we can strike a
balance between research for and re-
search on health, and if we can organize
academic centers founded upon the four
governing principles just mentioned,
then it will be possible to produce high-
quality research that will advance the
frontiers of knowledge while contribut-
ing to better health for the population.

SUMMARY

As currently conceived, pub-
lic health research (PHR) is the applica-
tion of the biological, social, and admin-
istrative sciences to the explanation of
health phenomena in human popuis-
tions. The feature distinguishing it from
other types of health research is its popu-
lation level of analysis. (More specifically,
it is distinguished from clinical and
biomedical research because these focus
on an individual or subindividual level of
analysis.)

Regarding the substantive
areas of PHR, these encompass two large
fields: (a) research on health needs, i.e.,
analysis of the population’s health condi-
tions, and (b) research on health systems,

i.e., study of the organized social re-
sponse to health conditions. In turn, re-
search on health needs includes examina-
tion of positive health, health risks, and
health losses in an effort to unravel the
dynamics and consequences of the epide-
miologic transition. Reseatch on health
systems deals with analysis of health pol-
icy, health services, and health resources.

These substantive areas of
PHR can be related to relevant disci-
plines and also to relevant methodolo-
gies by means of a three-dimensional
matrix that permits different “modular”
areas of PHR to be displayed graphically.
This, in tutn, provides a way of thinking
about the general subject.

Another important point
about PHR is that its institutional devel-
opment requires organizations devoted
to research, whether they are located in
universities ot in the health sector. It is
also necessary to reach a balance between
research for health (i.e., projects that are
primarily oriented to the solution of
problems) and research oz health (i.e.,
projects that are oriented primarily to the
advancement of knowledge).

Specific  research  projects
should also have three attributes: refe-
vance to decision-making, excellence in
applying the norms of scientific research,
and zndependence from political pres-
sures. In addition, steps should be taken
to provide researchers with strong incen-
tives to continue their research careers, so
that the “internal brain drain” of re-
searchers who leave research to become
administrators is limited.
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ANNEX. Classification of substantive areas of public
health research.

. Heaith needs

a. Positive health
Health indices
Biopsychological development
Nonmorbid conditions that require health care
(e.g., pregnancy).

b. Heaith risks
Sacioecanomic risks
Environmental risks
Occupational risks

c. Health losses
Morbidity
Disability
Mortality

. Intervening factors between needs and services

a. Equity
b. Heaith technology
c. Quality of care

. Use of services

. Determining factors

. Preventive services

. Diagnostic and therapeutic services
. Rehabilitation services

. Social assistance services

Q0 oR

. Intervening factors between services and resources

a. Productivity
b. Accessibility

. Availability of resources

a. Determining factors

b. Models of resource organization

c¢. Systems for programming and managing re-
sources

d. Resource development

. Health policies

a. Policies for defining heaith needs
b. Policies for producing health services
c. Palicies for developing and using health resources
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