
Can systems analysis solve some of the complex problems that occur today
in the provision of needed health services? The researchI presented in
this paper indicates certain potentials and these are discussed.
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IT seems to be almost a truism now that
some of the most diffic-ult problems

in local public health pertain to the fac-
tors that affect the delivery of health
services. It is one thing to know what
the best health practice is in a particular
situation, but quite another to get people
to apply or use it. This problem (or se-
ries of problems) applies not only to
those for whom the services are in-
tended, and the various public and pri-
vate groups and organizations whose co-
operation is essential, but also to the
people who work in public health de-
partments. The research being described
here is concerned principally with the
latter group; that is, its focus is the
organizational and administrative con-
ditions under which people in local
public health departments can do their
best work.
A number of disciplines and methods

have developed in recent years that are
concemed with these questions: disci-
plines and methods described variously
as management science, operations re-
search, planning, programing, budgeting
systems, cost-benefit analysis, systems
analysis, and the like. Some of these
(management science, operations re-
search) might be called disciplines;
others are techniques for organizing,
analyzing, and evaluating work. Systems
analysis, as a conceptual device, has di-

verse meanings. It can be and has been
used to connote a systematic way of ar-
ranging and organizing information so
as to facilitate executive decision-mak-
ing; thus, it frequently is used in con-
junction with computerized information
systems and data banks.' But it also can
can be and has been used to connote a
way of analyzing organizational be-
havior. It is this latter meaning that is
used in the growing discipline called
"organization theory."2 This also is the
meaning that is being used in this re-
search project.

Using Systems Analysis

As a method for analyzing organiza-
tional behavior in local public health,
systems analysis can provide a frame-
work for answering many questions of
interest to the health officer-questions
such as: Will specialization of nurses,
sanitarians, and inspectors improve the
performance of this department? How
important is it to try to decentralize this
department? Is it important to try to
hire highly professionalized people?
Should I set up a system of formalized
manuals and directives which everyone
will follow? Should participation of my
staff in decision-making be encouraged,
including frequent group meetings, open
communications channels, and the like?
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Is it more important for me to try to
focus upon developing community in-
volvement rather than trying to promote
efficiency and productivity among my
personnel? Should records of job per-
formance (number of visits made, num-
ber of cases handled, and so on) be
used and emphasized in evaluating the
performance of personnel?

Systems analysis provides a useful
analytical framework for answering
these kinds of questions. Using a systems
approach, we can conceive of the local
public health department as a "system"
operating in an environment; and postu-
late that part of the performance of the
system is a function of the environment,
while part is a function of the internal
organizational and administrative char-
acteristics of the department.

There is a great deal that is known
now about the relationship between
various environmental characteristics
and the administrative structure and
performance of organizations. The Brit-
ish sociologists, Burns and Stalker, for
example, found that organizations oper-
ating in more certain environments tend
to be more formalized and centralized
than those operating in more uncertain
environments; and this work was sup-
ported by the research of Lawrence and
Lorsch. There also is a great deal of re-
search knowledge concernincr the rela-
tionship between various organizational
variables. Hage and Aiken, for example,
found that organizations that have wide
participation in decision-making are also
likely to have more rule observation,
less specialization, less professional train-
ing, and less professional activity.4
These are the kinds of questions that
this research is exploring in local public
health in the United States. Thus the or-
ganizational characteristics in which we
are interested are:
1. Specialization
2. Centralization
3. Professionalization
4. Formalization
5. Styles of management

6. Role perception
7. Morale
8. Goal agreement

The principal objective is to find out
how these things are related to perform-
ance of local public health departments;
that is, whether decentralization is re-
lated to the performance of a depart-
ment, how specialization is related to
performance, and so on.

Measuring Performance

To answer these questions, it is neces-
sary to measure performance of local
public health departments. This is a diffi-
cult job, for it is difficult to get people
to agree on what constitutes good and
bad performance in public health. To ex-
press the difficulty in a better way, it is
hard to measure how the things that are
being done by local public health de-
partments are related to the general ob-
jective of improving community health.
In fact, it may rarely be possible to de-
termine this directly; the most that may
be possible is indirect measurement.

There are, however, several kinds of
objectives which most people might agree
are desirable goals in public health
management, although they are not neces-
sarily directly related to the broad goal
of improving community health. The re-
lated goals of productivity and economy,
for example, are certainly desirable ob-
jectives; not simply in and of them-
selves, but also because, if things are
done with as little expenditure of re-
sources as possible, additional resources
can be made available to do more
things. Of course, productivity and econ-
omy are rather narrow goals. It is im-
portant to know more than whether a
department is spinning its wheels at a
rapid rate; one must also ask whether
or not it is getting anywhere. This
might be called the qualitative dimen-
sion of performance, and it presents a
very thorny measurement problem. But
it can be argued that the concept "in-
novation" is related to quality of per-
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formance under the assumption that
doing new things, or doing old things
in new ways, at least reflects an attempt
to improve quality. Thus, innovation
might be used as one index of the qual-
ity of performance. And, finally, a de-
partment may be productive, economic,
and innovating, but not be doing as
many different things with its resources
as it could. Thus another facet of per-
formance that is measurable and being
used in this research is the scope of
services provided. In shorthand phrases,
these are the performance measures
being used here:
1. Productivity
2. Unit costs
3. Innovation
4. Scope

It should be emphasized that the pur-
pose of using these measures is to try to
determine if the organizational variables
mentioned above are related to these
performance measures. It is not being
claimed that departments that score high
on these four performance measures are
also those that are doing the most toward
the general objective of improving com-
munity health; although a case could be
made that this is true.
Work on measuring these variables

has been in progress for over two years.
Several pretests have been made, and a
pilot study of a national sample of 14
local public health agencies (drawn
from a list of the 114 largest local public
health agencies in the country) has also
just been completed.

Findings of a Pilot Study

At this point, it will be interesting
and instructive to consider some of the
findings of 'the pilot study, although it
should also be emphasized that these
findings are tentative and should be
taken with "a grain of salt." Table 1
shows that there is a tendency for the
more centralized departments to be less

productive; to have higher unit costs,
less innovation, and a narrower scope of
programs. Also, the more formalized the
work procedures, and the more reliance
that is placed upon records of person-
nel performance, the lower the produc-
tivity and innovation of a department.
On the other hand, the more profes-
sionalized a department is, the higher the
morale and productivity, the lower the
unit costs, and the greater the amount
of innovation. Specialization does not
seem to be related to productivity, scope,
or innovation; but the unit costs tend to
be lower where there is more specializa-
tion. An unexpected result is the rela-
tionship between styles of management
and productivity; the more participation
by operating personnel in decision-mak-
ing, the lower the productivity. Partici-
patory styles of management- do not seem
to be related to scope or innovation.
Finally, it might be noted that there is
an inverse relationship between produc-
tivity and scope; and productivity does
not seem to be related to innovation.

Since these are pilot study results,
there is no need to dwell upon them in
detail; they can be taken as suggestive
rather than conclusive. Instead, let us
focus for a moment on the content, of
some of the performance variables.

Unit costs measure the dollar costs of
delivering one unit of output in each of
five programs. These programs are: ma-
ternity, tuberculosis control, venereal
disease control, dental health, and sani-
tation of eating and drinking places.5
The cost that is being considered is
strictly the cost of personnel time, not
including equipment, supplies, travel,
and the like. However, since 90 per cent
of the amounts needed to provide serv-
ices in each of these programs represents
primarily man-hour costs, this appears
to be an adequate measure, at least for
our purposes. Cost is being measured by
computing the number of man-hours that
are devoted to each program, and mul-
tiplying this by the average departmen-
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tal salary paid to the category of per-
soni wvorkiing in the program. FoI exam-
pie. in maternity, the n1umber of hours
worked by- clinicianis, inurses. nIutr-itioIn-
ists (and otlei- personnel wlho may work
in maternity) is computed for a quarter

of a year. To get the total mani-hour
costs pllt inlto materInity for the quarter.
the hours of eachi type of personnel are
multiplied by the dlepartment's average
hourly salary pai(I to eaclh. To obtain
uInit costs, the iinumber of units of out-
put are compute(d aInd divided inlto the
total cost. Of course. to get com)parable
uInits of aIlyavsis, thle oUtpJit in miaternitv
is brokeIn downiI inlto comp)onent lparts.
CliniC visits are dlistinguislhed from home
Ivisits. aIn(d uniit costs for clinlic visits
anid home visits are computed separately.
In maternity, a fui-tlherI distinictioIn is
made betwveeii first aInd repeat visits.
and antepartum and( postpartulm visits.
The pilot study results did show

that very nearly the same things are
doIne for a fitrst antepartum home visit
by each department. Heince, it appears
that the constancy requiirement is beinig
met. Distinctions similar to these are
made in each of the programs foi whlich
we are measuring}productivity. In tuber-
culosis, for exaample, distinctions are
made between clinic visits for screening.
clinic visits for diagnosis and treatment.
field visits, aId lhome visits. Finer dis-
tinctions also are beinig made as a means
of getting down to a unit that is coIn-
stant. and one whiclh has approximately
the same meanini,g in eachi department.
The pilot study results shiow that the

mean cost of producinig one maternity
clinic visit for the 14 departments in
the sample is $8.03, ancd the meani cost
of providing oIe lhome visit is $12.15.
There is some variation between de-
partments for each of these activities. It
appears that it costs some departments
four to five times as much to complete
a clinic visit as other departments. At
this point we are working on the ques-
tion of how much of this difference in

costs is attributable to (liffereinces in the
quality of the vork, hov much is due
to differenices in efficiency, and how
muclh is due to measurenmeint error. Some
of the other average unIit costs turned
up by the pilot study are as follows: in
dental healtlh, the meani cost of restoring
a tooth surface for the departments in
the sample is $6.14; the mean cost for
aIn in.spectioIn is $1.92; the meani cost
for a cleaniing operation is $3.04, and
foi ani extraction the mean cost is $1.90.

Again, the tentative ncature of these
results should be stressed; there are still
some problems to be irooned out before
muich confideence may be placed in the
results. However, it is likely that the
ranks of (lifferetnces fouid. if not the
magnitude. will remain the same when
corrections are made; aind thus the coIn-
clusions about the relationship of things
like centralization to unit costs proba-
blv are not too far off.

Measuring Scope and Innovation
Throuigh the method of self-recall, the

number of hours devoted by each de-
partment to each of 33 programs is
being measured. The mean per cent man-
lhouir distribution of the 14 departments
for the 33 programs is contained in
Table 2. Sinlce this is a random sample,
it can be taken as a fairly good esti-
mate of the uniiverse of the 114 largest
local public healtlh departments in the
United States. It shows how the "typ-
ical" (lepartmeint in the United States
allocates its resources. More pertinent to
the researclh project, it shows that the
five programs for which productivity is
being measured comprise 31.5 per cent
of all the activity. For this reason, six
additioinal programs are to be added so
that productivity will be measured for
about 55 to 60 per cent of a typical de-
partmenit's activity. The hours that each
department devotes to these 33 programs
shown in Table 2 can be used to measure
the scope of activities of each depart-
ment. A department that does more dif-
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Table 2-Per cent of total
liealth programs

Home nursing service
Homemaker-home health aide
Cancer control
Heart disease control
Diabetes control
Other adult health services
Crippled children
Child health
School-age child health
Maternal health
Family planning
Tuberculosis
Venereal disease
Accident control
Alcoholism control
Dental health
Enteric disease control

man-hours divided by a "typical" department to various

3.24
.79

1.10
.89

1.11
2.52
2.89

13.81
9.24
8.26
2.29
5.33
6.16
.59
.38

6.24
.37

ferent things, and that does more in
each of the programs, can be said to
have a wider scope. This can be com-
puted easily by comparing the hour dis-
tribution of a particular department
with the mean distribution for the 14
departments, and controlling for size.

Innovation is being measured by com-
puting the per cent of total man-hour
allocation that a department devotes to
each of 12 new programs.6 Of course,
it might be said that innovation means
more than just doing what is considered
to be new programs; it also means doing
old things in new ways. One way that
this might be characterized is in terms
of how much time a department is de-
voting to trying to organize community
resources; particularly through getting
people in the community involved in
health programs. Measures of this are
now being developed.

In addition to the organizational char-
acteristics, the research project also
postulates that performance will be re-
lated to the socioeconomic, demographic,
and political characteristics of the com-
munities in which the departments are
located. Involved here are such things as

Mental health
Occupational health
Narcotic addiction control
Air pollution control
Eating and drinking inspections
Milk control, all phases
All other food safety
Houising hygiene
Radiation control
Refuse and solid waste
School and public biiilding inspection
Sewvage
Swvimming places
Vector control
Wlater systems
Barber and beauitv shop inspections

Total

6.23
.41
.21

1.48
9.76
4.04
2.40
.89
.30

1.58
1.09
1.60
.21

3.21
.83
.36

100%

the communitv's size and level of indus-
trialization, and the social status, ac-
tivity, and perception of councilmen and
commissioners. Work is now in progress
to develop measures of these variables.
Among other things, it is postulated that
these community characteristics may
have a direct relationship with the
amount of innovation and scope of serv-
ices; while the organizational variables
should relate directly to productivity and
unit costs.

Systems analysis of this kind is not
aimed at questions relating to how re-
sources might best be allocated among
competing alternatives in order to pro-
duce the largest payoff. Techniques like
cost-benefit analysis-along with plan-
ning, programing and budgeting sys-
tems-are more suited to these questions.
The objective of this research is more
descriptive than normative; its aim is to
describe the typical operation of a
health department, and the organiza-
tional and community characteristics
that relate to this. At the same time,
however, it might be said that descrip-
tive concerns are related to the more
operational questions in that they pro-
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vide a basis upoIn which more realistic
operational research can be based.

Future Plans and Goals

The phasing of the project at the pres-
ent time is as follows. In the early fall
of next year, data on all of the variables
mentioned above will be collected by the
National Opinion Research Center of the
University of Chicago. It is expected that
these data will take about a year to be
analyzed. The 135 local public health
departments with 50 or more employees
are to be included in the sample. Even
though we are collecting a great deal
of data in the project, it does not in-
volve a tremendous amount of time on
the part of the departments. The health
officer and each of the principal division
and program heads are to be inter-
viewed, which takes about an hour and
a half per person. A questionnaire will
be distributed to a random sample of
operating-level personnel. The question-
rnaire takes about an hour to complete.
The rest of the data is to be collected
by the interviewer through searching of
records which can be supplied by the
personnel people.

Those who bear the great responsibil-
ity of providing needed health services
are faced with an enormous number of
complex problems. This research does
not claim that it will find answers to all
of them; but it will provide rather pre-

cise answers to many of the more im-
portant administrative, organizational,
and community problems usually faced
by the local public health department.
Of course, no technique, discipline, or
mode of analysis can supplant the in-
formed judgment of the health officer.
The most that these things might do is
to provide new information, or a new
way of looking at old problems; and this
can serve as the foundation upon which
more effective decisions are made. That
is what this research hopes to accom-
plish.
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