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PREFACE

In organizing this research project and in analyzing the conclu

sions reached, the primary consideration made was that of the practical 

application that could be utilized by the Pima County Health Department. 

It is to be understood that although many conclusions and suggested 
changes are presented, prior to the inception of these proposed changes 

one very essential factor should be studied. This factor is that of 

cost. This study is based upon past records of prenatal patients treated 

by the Pima County Health Department and in no way attempts to give 

actual dollar and cents figures for the services provided. It does, 

however, attempt to ascertain the needs of these patients and their 

socio-economic characteristics. As such, this report is an analysis 

from the need side of the problem. Although the cost of supplying 

the service is not investigated, it is certainly not ignored.

What has been done is to make a statistical analysis of the 

services offered. If the Pima County Health Department wishes to con

tinue to serve the public in the same capacity as it has, then I have 

submitted some conclusions and suggestions that I feel are necessary to 

improve and make more effective this service. If the county feels that 

it wishes to carry on this program, then inauguration of these sugges

tions would depend upon a cost study based upon the county revenues and 

expenditures. It would then be possible to establish whether such a 
program is feasible both financially and politically.
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I recognize the need for a cost analysis for a complete study 

of prenatal services, but I maintain that unless the county decides 

to continue this program of prenatal care, this cost study is unneces

sary at this time. My purpose with this project is to establish the 

needs of the county and point out where changes could be made to improve 
the services. This has been done by an analysis of the health records 
and of the changing trends in the population.
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Robert Lukacs, 
Statistician, 

Arizona State Health 
Department

April, I960
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ABSTRACT

Decision making on the program level can be exceedingly diffi

cult no matter what area of endeavor is considered. Che tool which 

can be utilized to lessen this difficulty is that of statistical 

analysis. As such, a statistical analysis of the many and varied 

aspects of The Pima County Health Department Prenatal Service has 

been made for the year 1958 to provide the necessary facts regarding 

the future programming of this departmental service.

Cost data other than gross departmental expenditures have not 
been provided for this analysis. However, residence patterns of 

prenatal patients, socio-economic data pertaining to prenatal patients 

and their families, certain medical data relating to the patients and 

infant mortality data have been presented and analyzed.

Conclusions and suggested changes regarding clinic locations, 

certain clinic policies, and preventive measures to possibly lower 

infant mortality rates have been presented as pertains to the current 

departmental staff and budget.
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CHAPTER I

INTRODUCTION

General Statement of Prenatal Services

Around the turn of the century (1900), public health administra

tors and their personnel began to turn their attention toward the serious 

problems of maternal and infant mortality."** Having begun to solve the 

problems of general public health, water pollution, sanitation, and com

municable disease, they now commenced work on a new area of public health 

problems. Private civic-minded physicians and individual citizens along 

with health officials turned their efforts to improving the generally 

poor conditions of health practices regarding pregnancy.

By working together and organizing their efforts in establishing 

early examination procedures for pregnancy cases, these two groups attemp

ted to inaugurate through prenatal clinics practical demonstrations of the 

elimination of maternal disease and death. In establishing these clinics, 

early symptoms of maternal disease and prevalent pregnancy problems came 

to light in time to be recognized and corrected. These early clinics es

tablished the practice of providing aid to those who could not provide it 

for themselves. At the same time, they developed sound methods and pro

cedures for preventing both maternal and infant deaths. Thus the clinics

1. Samuel B. Kirkwood, "Twenty Years of Maternal Care,"
Children. Volume 2, Number 4 (July-August 1955)> p.133.
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2
oaided in lowering the maternal and infant mortality rates.

"In maternal hygiene the objective is to conserve the life and
3health of mothers and their developing infants." This short statement 

tends to embrace all phases of maternal and child health. Basically, 

of course, this statement can be made directly of the objectives of the 

Pima County Health Department Prenatal Clinics and the related Well- 

Baby Clinics, which function as follow-up clinics.

The Maternity Service Manual, published in September, I960, 

carefully delineates all policies and procedures that are to be taken 

regarding prenatal patients. The medical, nursing, and clerical person

nel of the Pima County Health Department all have particular functions 

and tasks in conjunction with eligible prenatal patients.
"Complete maternity care" is the supervision and intelligent 

care, physical, psychological, social, nutritional, etc., of a 
woman during pregnancy, labor, delivery, and puerperium. The 
objectives of such a program are to find and teach the pregnant 
patient the value of good care, to help her to understand and 
carry out medical advice, to give her support for her fears and 
anxieties, to help her family understand the physical and emo
tional needs of the mother, to determine the need for social 
and economic help, and to use other community agencies in ful
filling needs of the complete family during this period.^

Here is complete recognition that maternity care goes beyond 

physical health. The fact that medical facilities exist and medical 

care is given is not enough. Through past and continuing research, the 

fact has been brought out repeatedly that stillbirths, prematurity, and

2. Loc. cit.

3. Harry S. Mustard, An Introduction to Public Health (New York: 
Macmillan Co., 1945), p. 193.

4. E. M. Closson, Maternity Service Manual (Tucson: Pima County
Health Department, i960), p. 1.
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neonatal deaths have a high incidence and occurrence in certain socio

economic strata. This fact is particularly true in the United States 

today. Perhaps a more pressing problem is that these mortalities are 

usually rooted in a basic change that has occurred in the family struc

ture. More specifically, the problem is the "working mother". This

fact combined with the socio-economic status of the family gives rise
5to one of the more pressing problems in maternal care.

Although medical service is provided in Pima County to maternity 

patients, it is not provided on a "come one - come all" basis. Only 

those patients who do not have a private physician of their own, who can 

not provide medical assistance for maternity care,^ or who are not eli

gible for maternity care elsewhere (i.e.. The Indian Health Service, 

Military Dependents' Clinics, etc.,), and who are county residents are 

admitted to the prenatal clinics at the Pima County Health Department. 

Since there are individuals who would wait until the last moment to take 

advantage of these services, the policies concerning admittance of past 

patients and non-residents are fairly explicit and stringent.?

Those individuals who can not obtain aid elsewhere and who do 

qualify for these clinics can expect the following specific services:

1. Complete medical examination as soon as possible after 
the second period has been missed....

2. Instructions in the hygiene of maternity and supervision 
throughout pregnancy through at least monthly visits. 5 6 7

5. Samuel B. Kirkwood, o p . cit.. p. 136.

6. The decision regarding medical assistance is made on the 
basis of the family's financial ability to provide itself with private 
medical services.

7. E. M. Closson, jap. cit.. p. 6.
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3. Home visits are made to give instruction to expectant 

mothers in hygiene of pregnancy and puerperium and early infancy, 
and to see that every infant is referred to Well Baby Clinic,
or private physician for routine examination and for treatment.

4. Examination of mother by physician six weeks after 
delivery before discharging the patient.

5. Adequate care during labor and delivery at home or in the 
hospital.8 9 10 11

As a cost analysis is not to be a part of this report, a state

ment of the total cost of providing these services is indicated. Note, 

however, that this total cost figure is derived by an indirect method 

from the total Health Department budget. In the annual budget submitted, 

there is no breakdown by activity; but rather, the breakdown is by salary 

and materials. However, an estimate of how the department’s efforts are 

divided among the various activities is available.9 Accordingly, mater

nal and child health programs accounted for 35.5 per cent of the depart

ment's effort in 1958. Applying this per cent to the total budget for 

fiscal 1958, the estimated expenditures for maternal and child health 

programs was $71,653.36.

In 1958 there were 484 prenatal patients making 2,680 clinic and 
nurse-office visits and requiring 482 home visits by public health nurses.*^ 

During the same year there were 3,335 children admitted to medical services 

in the well-baby clinics who made 7,489 clinic and nurse-office visits

8. Ibid.. p. 1.

9. E. M. Closson, Director of the Pima County Health Department, 
personal departmental files.

10. This expenditure for maternal and child health programs in
cludes home nursing visits, prenatal clinic services, well-baby clinic 
services, medicines, and materials used for both types of programs.

11. Derived from the prenatal records of the Pima County Health 
Department.
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and who required 1,514 home visits by public health nurses.

Under circumstances in which the patient cannot provide for care 

at the time of delivery, the County Welfare Department has arrangements 

for free delivery of these patients at the various local hospitals in 

Tucson.13

By inserting the words "maternal and child health services" in 

place of "health services" in the following quotation one may understand 

exactly what the Pima County Health Department is trying to accomplish 
with these programs:

The goal in health services may be considered as the fullest 
application of presently available medical and scientific 
knowledge for the benefit of the entire population. Whenever 
possible this is to be achieved by the provision of a high 
quality of health services through individual arrangements 
between the families and practicing physicians, nurses, and 
other health personnel. The primary role of community health 
services is, then, to supplement and strengthen these 
individual arrangements.^-

Dr. Schlesinger believes that there are two interrelated areas 

in public health programming that should be investigated. These pro

gram areas are: (l) establishing methods and procedures of improving

the services currently offered, and (2) investigating the population to 

ascertain those groups within it which are not now being serviced but 

which have public health needs.^

12. Annual Reports of the Pima Countv Health Department. 1959
(Tucson: Pima County Health Department), p. 13.

13. E. M. Closson, on. cit.. p. 6.

14. Edward R. Schlesinger, "The Role of Community Health Servi
ces in Meeting the Needs of Mothers and Children," American Journal of 
Public Health and the Nation * s Health. Vol. 49, Number 5, (May 1959), p.585.

15. Ibid., p. 587
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All phases of research, whether medical, clinical, or statisti

cal, may Ultimately lead to the development of practical methods, proce

dures , or tools in the file of maternal and child health.

"Some research is clearly program-oriented. Evaluative studies 

of all types fall into this group, whether directly concerned with eval

uation of the results or the quality of services."^ Clearly then, this 

research is in the area of what Dr. Schlesinger had in mind.

Prenatal services are most assuredly a part of the public health 

picture, just as much as is the control of communicable diseases. Since 

the county does have a program of prenatal services administered by the 

Health Department, the administrators should know as much as possible 

about the people it serves. Through a reasonably complete knowledge 

of these socio-economic groups served, the County Health Department can 

best revise and adapt its present program to the current and future needs 

of the people, when and where necessary.

Economic Justification for Public Expenditures on Prenatal 

Services; As is true in any society, each individual within our national 

boundaries has his own desires, needs, and wants that he tries to satisfy. 
However, each of these wants and needs as they are satisfied leads to 

further wants and needs. In the economic sense, then, our wants are 

insatiable. And, further, the individual wants and needs of the people 

differ from their collective or public wants and needs. For example, not 

each citizen wants or needs a college education, and yet, as a nation we 

realize that a need for greater education and knowledge for as many people 

as possible exists. Thus private wants and public wants can and do differ.

16. Ibid., p. 586
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Such items as greater knowledge, better transportation, national defense, 

better health standards, good police protection, and many other wants 

and needs can only be satisfied through public expenditures. Through 

tax assessments of the many, the government is able to provide for the 

satisfaction of these wants. However, it would be impossible to measure 

in dollars and cents the government services an individual receives in 

relation to the taxes he pays. One could not hope to compute in mone

tary terms the benefits any individual receives from national defense, 

the public education program, police protection, a better transportation 

system, public health work, and the many other government programs which 

are supported through general tax collections and expenditures.^

Fiscal wants or public wants are collective wants of the many 

individuals within the state. Through a careful examination of these 

common wants a decision as to the fiscal activities of the state can be 

attained. The state is actually nothing more than the total of the 

individuals within it. Thus, the state's wants are merely a reflection 

of the many individual wants of the people it serves. According to one 

writer of economics, the opposing views of taxation for public expendi
tures based upon either the ability theory or the benefit theory must be 

abandoned for the view combining both of these theories. The feeling 

here is that each theory has its own application under certain types of 

programs and within certain areas.^

17. M. Slade Kendrick, Public Finance-Principles and Problems
(Boston: Houghton Mifflin Co., 1951), p. 20.

18. E.R.A. Seligman, "The Social Theory of Fiscal Science,"
Viewpoints on Public Finance. Harold M. Groves, editor (New York: Henry
Holt Co., 1947), pp. 3-5.
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The change in governmental activities can be traced very briefly 

in the United States. As this nation evolved from an English colony, 

there was a predominant feeling on the part of the people that the govern

ment should stay out of most endeavors and merely provide for the general 

defense of the country. This policy is generally known as laissez faire. 

However, with the passing of time and a changing social order, the citi

zens soon began to feel that as new problems arose the government should 

attempt to solve them. As more and more services began to be provided 

by the government in response to these new problems, it became obvious 

that a "hands off" policy on the part of the government was antiquated.

"So people came to think of government as an agency promoting the general 
welfare by positive action.

The improvement of general health is desirable merely for itself. 

However, to justify health programs and other government activities it 

is necessary to ascertain the economic feasibility of these types of 

programs. Most writers of economics believe that even after allowing 

for the adverse effects of the tax involved in operating these types of 

programs, they add to the net production of the nation.^0

Even in the extremely wealth society of the United States 

there is still a substantial portion of the population (perhaps 20 per

cent) that cannot provide itself with the material goods it needs. The 

fact that this country has an aggregate economic growth or that the 

averages of real income are going up does not generally mean that this

19. M. Slade Kendrick, o p . cit.. p. 58.

20. In citing only a few authors, I refer the reader to the 
writings on public finance located in the Bibliography by M. Slade 
Kendrick, C. Lowell Harriss, E.R.A. Seligman, and John A. Hobson.
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particular low-income section is helped. However, to improve this seg

ment of the economy would cost relatively little. To improve this 

segment through expenditures on better housing, medical care, more 

education, and the like, would mean opening a large new market for
p-lmaterial goods throughout the whole economy.^

The public desires, wants, and needs of individuals within our 

society have been made known to the federal government regarding public 

health. As such, today there are many government programs and agencies 

involved in public health work. Not the least of these are the federal 

government * s and the individual states’ programs of special health 

services for mothers and children. These services have a total annual 

cost of approximately $70 million, including state costs of maintaining 
maternal and child health programs.^2

However, in referring to collective wants and to public health 

wants it is necessary to point out the difference between these two dis

tinctive types of wants. Generally, collective wants are those which 

can only be satisfied effectively through governmental or collective 

action. The want or desire for a better road system or for good public 

police protection can only be satisfied effectively by government or 

collective provision of these services. The individual cannot normally 

purchase these types of services privately. However, medical and health 

services are nonnally provided and purchased on an individual and private

21. Alvin H. Hansen, Economic Issues of the I960’s (New York: 
McGraw-Hill Book Co., Inc., I960), p. 78.

22. C. Lowell Harriss. The American Economy (Homewood, Illinois: 
Richard D* Irwin, Inc., 1959/ P» 630.
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basis. Thus in providing public health services, the government is 

providing services which are generally satisfied from private sources. 

An example of this in another field is the National Defense Student 

loan Act. Here too, general tax revenues are being expended on a small 

select group for a purpose which is generally provided for out of pri
vate funds. Here, as with health services, the public believes that 

the over-all benefits gained by providing this service or aid are 

greater than the expenditures.

Statement of the Problem: Prior to this study only very vague

knowledge concerning patients and the effectiveness of services was 

known by the Pima County Health Department in regard to the prenatal 

clinics. Beyond specific knowledge of individual patients and broad 

generalizations of the socio-economic group served, very few factual 

statements could be made by the Health Department. The project was 

designed to aid the County Health Department in its decision as to 

whether it should continue its prenatal service, and, what changes 

would be necessary, if any, so that services would be provided as effec

tively and efficiently as they have in the past.

Thus, a statistical analysis was indicated as the means to 

ascertain effectiveness, trends, and predictable changes. Since the 

decision to continue or to discontinue services had not been made, it 

is necessary to provide some of the information for this decision.

Where changes are suggested, they are based upon statistical facts con

cerning the clinics and not upon a related cost analysis. This study is 

an analysis of socio-economic characteristics of patients, the infant
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mortality rates incurred by these patients, and the general effective

ness of clinic facilities.

For completeness, a cost analysis should be incorporated in 

this type of study. However, since from the county standpoint the 

information necessary was that of need for clinic services, an attempt 

to analyze this side of the problem has been made. No attempt to as

certain the cost has been made, other than very simple statements of 

over-all cost. A cost analysis becomes necessary only if the county 

decides to continue or expand these services at the previously set 

standards and procedures.

The primary question to be answered was that of adequately 

meeting the needs of patients, both past and prospective. To accomplish 

this, an analysis of patient-population residential areas was made in 

relation to clinic locations to determine possible changes where indica

ted.

Closely related to this question was that of effectiveness of 

services as determined by analysis of infant mortality rates. This 

second question, that of effectiveness of clinics, can best be answered 

by a measurement of the ultimate results of the clinics’ primary func

tion. This function is that of providing prenatal care so that preg

nancies will be terminated in healthy births and healthy child develop

ment.

The third problem to be solved was that of attempting to define 

the patients through their socio-economic characteristics.



CHAPTER II

OBJECTIVES AND METHODOLOGY 

Objectives of the Project

Although not stated as a formal objective of the study, the 
motivating force behind this research was that of providing a sound 

basis for decision-making on the part of the Pima County Health Depart

ment. The decision to be made was "shall the prenatal clinics be con

tinued on the standards and procedures already established, shall these 

standards be lowered, or shall the clinics be discontinued?" In order 

to arrive at an answer to any of these questions, it was necessary to 

have concrete knowledge of patients and past effectiveness. It was 

with these questions in mind that the study was undertaken.

As previously stated, a cost analysis of these services was not 

an objective of this study. The knowledge of the needs of the popula

tion for prenatal clinics and clinic services has been considered neces

sary to provide suggested changes at this time. All of the following 
objectives were designed so that the Pima County Health Department could, 

if it desired to carry on this program, provide more effective service 

in this area of public health.

The first and primary objective was that of estimating the 

apparent prenatal service needs of Pima County. This total was deter
mined on the basis of population estimates, birth and death statistics.

12



the past records of the clinics, and the preliminary reports of the U.S. 

Census Bureau for the April 1, I960 census.

The second objective refers directly to the clinics themselves. 

Here, through analysis of the patient-population, an attempt to ascer

tain whether or not there were patient-population clusters within the 

service area has been made. The assumption, as explained later in this 

paper, was that there was a positive relationship between distance from 

the clinic and actual number of patients who attend from these areas.

The third objective concerns the effectiveness of the services 

provided. Since this was a study of prenatal services, it was believed 

that effectiveness could best be measured through infant mortality rates. 

Obviously, the lower the infant mortality rates, the more effective is 

the service. Over-all rates, neonatal death rates, and fetal death rates 

have been discussed. These have been discussed in comparison to the 

county rates and the state rates. Also, a close inspection of All deaths 

which occurred was made to see if there were any relationships between 

socio-economic factors and the infant mortality rate. In line with this 

was an investigation into the causes for the differences between the 

study's rates and the Pima County rates for the same period.

The fourth and final objective was an attempt to establish the 

socio-economic characteristics of the patient-population. This was to 

attempt to end the vagueness of infomation concerning income, age, race, 

residential clusters, and other similar items that limited all statements 

concerning these patients.

Methodology: In order to obtain a variety of views on the pro

posed prenatal study, conferences were held with Dr. Esther M. Closson,

23



Director of the Pima County Health Department, on January 11, I960 and 

January 19, I960; with Dr. Jack B. Eason, Head of the Maternal and Child 
Health Division of the Arizona State Health Department, on January 27,

I960; with Mr. Melvin Wise, Director of the Arizona State Bureau of Vital 

Statistics, on January 26, I960 and January 28, i960. Also during the 
course of the study numerous conferences were held with Mr. Bonn Blackmore, 

statistician with the Arizona State Bureau of Vital Statistics.

The first step in organizing this study after ascertaining ex

actly what the objectives were to be was that of choosing the proper 

time period to analyze. This had to be done so.that the.study would be 

of practical use to the Pima County Health Department.

The study has been concerned only with those patients who com

menced using the clinics for that particular pregnancy during the calen

dar year 1958. These cases have been followed until termination of clinic 

services. The reason behind using only these cases is that if a woman 

were to have come to the clinic on December 31, 1958, she would have 

had to terminate her pregnancy by October 31, 1959. For the purposes 

of establishing infant mortality rates, it is necessary to include the 
first 12 months of the child's life. Thus by October 31, I960, all 

information necessary to compute the infant mortality rates would have 

been gathered. Any later calendar year would not achieve this end, and, 

obviously, any earlier year would put the study too far from current 

trends and problems.
Having decided upon a base year from which to work, it was then 

necessary to consider methods of gathering the required information. The 

most accurate and comprehensive source of original data in this study was

14
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found to be that of existing prenatal records. This prenatal record fora 

when properly filled out, contained all the inforaation necessary for a 

statistical analysis of prenatal services and of the socio-economic 

characteristics of the prenatal patients.

Unfortunately, in a great many cases the monthly income item 

was not included on the record fora. Although an analysis of income has 

been made, for statistical purposes, this section of the analysis is 

somewhat inconclusive. However, for the purposes of classifying the 

patients using these services, it can be assumed that by and large these 

persons (or families) are those which are normally classified as the 

"low-income" group. This is true as most of these households do not pay 

a federal income tax due to the combination of low annual incomes, a 

non-taxable income source, and exemptions for dependents. For those 

whose income would normally take them out of the "low-income" group to 

a great extent the number of dependent children in the family would tend 

to offset this annual income and bring these households into that group 

which does not pay a federal income tax.

Also, it was hoped that some sort of cultural pattern might 
appear from an analysis of race of patients. Even though many of the 

patients are of Mexican extraction, this has not appeared in the study. 

Patients of Mexican extraction were listed as white on the prenatal 

record fora. While this is correct in a racial breakdown of peoples, 

from a cultural point of view these people are of a distinct and sepa

rate cultural pattern.
Once a source of inforaation had been found it was necessary to 

devise a method of coding these items so that they could be punched into



16

IBM tabulating cards. At this time (late January and early February,

I960) conferences were held with Mr. Bonn Blackmore of the Arizona State 

Bureau of Vital Statistics and the staff of the Tucson City-County 

Planning Department. For the i960 census, Pima County was divided into 
census tracts. These census tracts were well defined areas having a 

population of between 3,000 and 6,000 persons and were laid out with 

the view to approximate uniformity in population and size. Each census 

tract was designed to include fairly homogeneous populations with res

pect to race, national origin, economic status, and living conditions.^ 

These census tracts have formed the common denominator for most of the 

analysis of this study. Since census tracts are denoted numerically, 

they readily lend themselves to coding.

Some of the items on this devised coding sheet have come directly 

from the Arizona State Bureau of Vital Statistics coding procedures.

Other items were coded in an entirely new manner as they differ from 

anything that the state currently uses. For example, item 3 for coding 

purposes on this study was that of race. On the IBM tabulating card 
column 6 was reserved for this item and coding instructions were as follows:

Item number Column Description and code
3 6 Race

2 - White 
4 - Mexican 
6 - Negro 
8 - Indian
0 - Other and not stated.2^

23. Census Tract Street Index for Tucson. Arizona. Tucson City^
County Planning Department, C4-54-1 (Tucson: Tucson City-County Planning
Department, I960), p. i.

24. Of. pp. 44 - 47, Post.
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For the personnel of the Arizona State Bureau of Vital Statistics, all, 

such persons coded in this manner would be women (even number coding for 

race) and of the race indicated.

In this code sheet there are items included in the original 

study which have not been included in this analysis. The items which 

concern only the medical aspects of pregnancy for the most part have been 

eliminated from this paper.

Finally authorization by the Arizona State Health Department 

was obtained for specific searches into the birth and death certificate 

records kept on file with the Arizona State Bureau of Vital Statistics 

for the required years. At that time certain personnel of the Bureau 

of Vital Statistics were made available to this researcher for the pur

poses of searching files, and for the purposes of punching, sorting, 

and printing of the IBM tabulating cards.

After all of the above outlined steps had been taken, it was 

necessary to search the complete files of the Pima County Health Depart

ment to gather all of the specific Maternity Record Forms for the requi

red year. This was a process which took approximately 2 weeks as there 

are some 50,000 records which are kept on file in the records section 

of the Pima County Health Department. The process of coding all the 

records obtained in this manner took another month as each record had 

to be coded individually on a separate code sheet. These were then for

warded to the Bureau of Vital Statistics where final stages (searches 

of their files for specific items) were completed on the code sheets for 

each case. However, due to the closing of the fiscal year, the Bureau 

was not able to allot time for this project until in late July, I960.
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By using the above outlined methodology, 484 original cases on 

file with the Pima County Health Department were collected. Forty-seven 

of these cases were lost because no evidence of either birth or death 

certificate was filed with the Bureau of Vital Statistics. The remain

ing 437 cases were classified as "matched cases" because they can be 

matched for statistical purposes against the infant mortalities which 
occurred.

The loss of 47 cases can be attributed to many causes. Four 

common ones are: the family may have moved out of the state prior to

the birth of the child, in which case there would not be a record on 

file with the bureau; some of the 47 cases indicated an illegitimate 

pregnancy and therefore the birth may not have been filed under any of 

the names on the Maternity Record Form; in some cases the birth is never 

recorded under either the mother's name or the father's name; or the 

mother may have aborted and a fetal death report may not have been 

filed with the bureau.



CHAPTER III

PHYSICAL LOCATION OF CLINICS 

Service Areas

The Pima County Health Department Prenatal clinics are all loca
ted at the Health Department, l6l West Alameda Street, Tucson, Arizona. 

These clinics are held in the present facilities of the County Health 

Department. The facilities provided for this particular service are: 

one large waiting room and two examining rooms for the purpose of examin

ing prenatal patients. Clinics are held every Wednesday afternoon in the 

present facilities. At the time of this study (calendar year 1958), there 

were approximately 40 new cases started each month. With the load of 

patients under care at the time, these new cases provided approximately 

46 patients at each clinic. This means that 10 or more patients had to 

be seen each hour of every c l i n i c . W h i l e  10 or more patients would not 

in itself create a great problem, with the available facilities and the 

personnel that could be assigned for this service, this number of patients 

sorely overloaded the clinics. Although patients were asked not to bring 

their children to clinics, many because of their income could not afford 
to hire baby sitters or did not have a place to leave their children.
There have been times when these clinics have looked and sounded like

25. Annual Report of the Pima Countv Health Department. 1958 
(Tucson: Pima County Health Department), p. 11.
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organized confusion. At best, there have always been at least 10-15 

small children and infants in the clinics and surrounding offices at 

the Health Department, This situation has never helped the work in the 

clinic or in the adjoining offices.

Although this is a county health service, the Pima County Health 

Department does not provide prenatal care for the entire county. Almost 

one-half of Pima County land belongs to and is under the control of the 

Papago Indian tribe. This portion of the county is provided with health 

services from the Indian Health Service, a division of the United States 

Public Health Service. Approximately one-fourth of the county area is 

provided prenatal and other health services by the Phelps Dodge mine at 

Ajo. This leaves about one-fourth of the county area to be served by 

the Health Department, such area being essentially the Tucson and vicinity 
area (see figure 1, page 21).

However, it should be noted that the Tucson and surrounding 

vicinity area make up the largest population concentration in the entire 

county. While it is not completely correct to relate the I960 Census 

information to the 1958 population, the relationship between the Tucson 

and vicinity population and the total county population appears to hold 

constant. For the I960 Census, the urbanized Tucson area contained 

227,433 persons out of the total county population of 265,660. Thus, 

although serving a relatively small area, the Health Department is 

actually offering prenatal services to that area (one-fourth of the 
county) which contains the vast majority of people (85.6 per cent).

26% ITS. Bureau of the Census. U.S. Census of Population: I960.
General Population Characteristics, Arizona. Final Report PC(1)-4B (Wash
ington, D.C.; U.S. Government Printing Office, I960), pp. 27 and 40.
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The patients "who use the clinics come from two general areas: 

urban Tucson, and the outlying areas of Marana, Cortaro, and Sahuarita. 

Since the county has been marked off into census tracts for the I960 

Census, certain arbitrary designations can be established from these 

outlying areas. All three communities, Marana, Cortaro, and Sahuarita 

straddle the main highways going north and south out of Tucson. By some 

quirk of the Census Bureau, the census tract lines also run along these 

highways. Therefore, half of each community is in one census tract, and 

the other half is in another census tract. Since these communities are 

so small, all of Sahuarita has been considered as being in census tract 

id, and all of Marana and Cortaro as being in census tract 44.^
The urban Tucson designation is identical with that designation 

made by the Tucson City-County Planning Department for the I960 Census 

(see figure 3, page 25).^ By and large the urban Tucson area can be 

divided into two groups: The Pima County Hospital area, and the rest-

of-Tucson area.

For the purposes of this study, the Pima County Hospital area is 

a specially defined area denoted by census tracts 8, 9> 10, 22, 23, and 

24. Census tract 23 acts as the center of this area and within it lies 

the Pima County Hospital, thus the reason for the designated name. The 

Pima County Hospital is a distance of approximately two and one-half 

miles from the site of the prenatal clinics of the Pima County Health 

Department.

27. Cf. Census Tracts. Pima Countv. Arizona (C4-54-1, 8/20/55), 
Tucson City-County Planning Department.

28. For urban Tucson census tracts, cf. p. 48, post.
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Patient-Population Centers: When the 437 matched cases were

analyzed by census tract, there appeared to be one large patient-popula

tion center and two smaller residence clusters. The major concentration, 

the Pima County Hospital area, contained 205 of 437 matched cases. Al

most half of all usable cases resided within this area. Furtheraore, 

the census tract wherein the County Hospital is located (census tract 

23) contained the greatest number of matched patients, 61 (14 per cent 

of all matched cases). The immediate area adjoining the Pima County 

Hospital is the greatest patient-population cluster found in the study 

(see figure 2, page 24).

The rest-of-Tucson area contained 181 of the matched cases (41.4 
per cent). These cases resided in a crescent pattern around the western 

boundaries of the Pima County Hospital area (see figure 3, page 25).

The third patient-population center was that of Marana (census tract 44), 

which contained 36 patients (8.2 per cent).

These three above described areas comprised 96.5 per cent of all
29matched cases analyzed in this study. ' It can readily be seen that 

most of the patients who have used the clinics in the past have come 

from areas fairly close to each other. Even though certain areas of 

large patient-populations do exist, there are also areas where the inci

dence of patients is low and which are fairly large. It is from the 

analysis of patient's residence that the first suggested change is derived.

Suggested Changes: Assuming that the distance to the clinic from

the patient's residence definitely does have an effect on patient

29. Cf. pp. 50 - 52, post, for statistical tables relating to the 
number of matched cases and per cent of matched cases in each census tract.
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FIGURE 2
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FIGURE 3
TUCSON URBAN AREA 
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attendance, then certain changes in the location of clinics can be sug

gested from the statistical analysis of patients’ residences. The above 

mentioned assumption would appear to be reasonable in the light of the 

income status of patients; that is, these people are predominantly from 

the "low-income" group. Any additional expenditures for transportation 

and/or baby sitters would have to come from essential expenditures.

Since there are so many patients in the Pima County Hospital area and 

this area is not an adjoining area to the prenatal clinics, it would 

appear that there is a need for these services in this area. That is, 
if distance is a factor, then it would follow that there are more poten
tial patients within this area who can not afford the expense of going 

this distance to the present clinics. The Pima County Hospital area 

is an area which is predominately inhabited by persons of low economic 

means. The locating of clinics within this area not only would place 

clinic facilities closer to more potential users but would also provide 

a savings on expenditures of these low income families. Thus, the 

savings on expenditures by users then would become an additional benefit 

of these clinics.

Assuming that the service is valid and important, then in order 

to serve these people and the county in the most effective manner, a 

change in clinic locations is indicated. It is suggested that one or 

more clinics should be initiated in this heavy patient-population area. 
As most of the medical services provided by the county are rendered at 

the County Hospital, and since the County Hospital is in the center of 

the heaviest patient-population cluster, this location would be logical 

as a choice for the new sites of prenatal clinics.



CHAPTER 17

INFANT MORTALITY

General Over-all Mortality Rates

The establishing of infant mortality rates among prenatal 

patients has brought to light some unusual and interesting facts. It 

would have been reasonable to assume that this over-all infant mor
tality rate among patients would be a good deal higher than the Pima 

County rate for the same period. This assumption was based upon the 

fact that these patients are from the low-income group families in the

county and are usually not able to provide themselves with the most 
30adequate diets necessary for pregnant mothers. In addition, this 

low-income will not allow, to a large extent, adequate housing, 

clothing, and medical care other than what is provided by the County 

Health Department and the County Welfare Department,

However, this study shows that for the period analyzed, the 

prenatal patient's infant mortality rate and the county's rate were for 

the most part almost equal. Considering all matched cases, the prenatal 

patient's infant mortality rate was 35*5 per thousand live births.
This rate when compared to the county rate for the same period was 6.8

30. In order to counteract this dietary difficiency, vitamins 
and other dietary supplements can be purchased at cost by prenatal 
patients at the Health Department.

31. Cf. Table I, pp. 50 - 52, post.
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deaths per thousand live births higher than the over-all county rate.

The Pima County infant mortality rate for the period January 1, 1958 - 

December 31, 1959, was 28.7 per thousand live b i r t h s . T h i s  rate 

difference, 6.8 deaths per thousand live births, was tested for statis

tical significance. It was found that the difference could be due to 

chance alone 401 times out of 1,000. Therefore it is concluded that 

this difference is statistically insignificant and is due to the size 

of the study. For the entire state during this period, the rate was 

33.6 infant mortalities per thousand live births.^
Those patients in the Tucson urban area had an infant mortality 

rate of 29.5 per thousand live births, in the Pima County Hospital area 

a rate of 34.8 per thousand live births, in the rest-of-Tucson area a 

rate of 23.3 per thousand live births, and in the Marana area an infant 

mortality rate of 114.3 per thousand live births was incurred.

Since the Pima County Health Department prenatal services are 

provided mostly for the people in the Tucson and vicinity area, a com

parison to the infant mortality rate in this area for the period January 

1, 1958 - December 31, 1959, might be a better guide. The Tucson and 

vicinity infant mortality rate for the above period covered by this 

study was 28.2 per thousand live births.

It can readily be seen that by comparing the Pima County Infant 

mortality rate or the Tucson and vicinity rate to the over-all study

32. Annual Report of the Pima County Health Department. 1959
(Tucson: Pima County Health Department), p. 4

33. Log, c i t .

34. Loc. cit.



rate, the study rate is in each comparison only a few deaths per thou

sand higher than the "control" rates. Even when breaking the study 

down into distinct areas, such as the Pima County Hospital area or the 

urban Tucson area, the study's infant mortality rate is higher than 

either of the "control" rates. Two of the reasons why the study's 

infant mortality rate is higher than either of the control rates might 

be explained by (l) the fact that the occurence of a higher incidence 

of infant mortality among low-income groups is not uncommon; and (2) 

by statistical sampling error due to chance.

It should be noted that these 437 matched cases, of which 422 

terminated their pregnancy in live births, represented 6.3 per cent of 

all mothers who gave birth during this period (6,677 live births) in 

Pima County. This, of course gives some idea of the scope of the pre

natal services provided by the department in the light of the total 

prenatal picture in Pima County.

Correlated Rates: According to a study completed by Eleanor P.

Hunt,nonwhite mothers have a higher rate and incidence of fetal mor

tality^ than is found among white mothers. Further, the "Hunt" study 

shows that neonatal mortality^ also has a higher incidence and rate 

among nonwhite mothers than is found among white mothers. For the period

34. Eleanor P. Hunt, "Getting at the Facts of Infant Losses," 
Children. Volume 2, Number 4 (July-August 1955), p. 17.

35. Fetal mortality is defined as a fetus which has lived at 
least through 28 weeks of gestation; here and throughout this study this 
term will mean a stillbirth.

36. Neonatal mortality is defined as a live birth, death occur—  
ring under 28 days after birth.
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1950-1951i the combination of fetal and neonatal mortality rates among
nonwhite infants exceeded the rate for white infants by 42 per cent.

By taking the infant, fetal, and neonatal deaths and cross-classifying

them by race, a similar relationship was found among the prenatal

patients served by the Pima County Health Department. However, it

should be pointed out that in this study, white mothers had a higher

fetal death rate than did nonwhite mothers. This was the only fact

that differed from the findings of the "Hunt" study.

The white infants had an infant mortality rate of 29.7 per

thousand live births, while the nonwhite infants incurred a rate of
3750.4 per thousand live births. This, of course, means that the

nonwhite infants exceeded the white infants’ rate by 69.7 per cent.

Looking at only the neonatal deaths, among white infants a

rate of 13*2 per thousand live births was incurred, while among non-
38whites the rate was 33.6 per thousand live births. This nonwhite

rate exceeds the white rate by 154.5 per cent.

Considering just the fetal deaths, white mothers had a fetal

death rate of 25.7 per thousand live births. Nonwhite mothers had a
rate of 24.6 per thousand live b i r t h s . T h e  white rate exceeded the

nonwhite rate by 4.5 per cent.

Combining the fetal and neonatal deaths, and thus comparing

the results found in this study with the "Hunt" study, among white
*

37. Cf. Table II, p. 53, post.

38. Loc. cit.

39. Cf. Table III, p. 54, post.
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infants and mothers a rate of 38.6 per thousand live births was found, 

and among nonwhites the rate was 57.4 per thousand live births.^

The nonwhite rate here exceeds the white rate by 48.7 per cent. When 

comparing this figure with the "Hunt" study results (42 per cent), 

these relatively current proportions approximate the "Hunt" study 

findings.

Infant Mortality Factors: There are quite a few specific

factors which when correlated usually can give some insight into the 
causes of infant mortality. Excluding distance from medical services, 
these are: age of mother at time of the birth, monthly family income,

month of pregnancy when the mother first started medical services, 

birthweight of the child, Rh factor of the mother, venereal disease 

report, blood pressure, and hemoglobin count of the mother. Of these 

above factors, no correlation can be found in this study to be signifi

cant for Rh factor, venereal disease, blood pressure, and hemoglobin 

count.

When analyzing "age of patients", ^  it was comparatively easy 

to compare the age of prenatal patients with the age of all mothers in 

Pima County during the study period. In each comparison, that is, the 

age of all mothers in Pima County having live births to the age of all 

mothers in Pima County having infant mortalities, and the age of pre
natal patients having live births to the age of prenatal patients having 

infant mortalities; it was found that the age of mothers having infant

40. Loc. cit.

4L. Cf. Tables IV-VII, pp. 55 - 61, post.
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mortalities was slightly lower than the over-all age of mothers having 

live births. This relationship held true for Pima County, the prenatal 

patients, and the cross-classification. However, even though the pre

natal infant mortality mothers are younger, it might be inferred that 

this difference is so slight as to be of no great significance. That 

is, these age differences were tested for statistical significance.

The statistical test showed that the age differences found could be due 

to chance error more than 16 per cent of the time. Thus, it can be 

concluded that the differences found are statistically insignificant 
and are due to sampling error of the study.

Monthly income is a fairly good indicator of the family’s 

ability to provide itself with the necessities of food, clothing, and 

shelter. Income data give some indication of the family’s ability to 

provide itself with adequate home maintenance of good health. Among 

the prenatal patients a low standard of living would of necessity be 

maintained, if one is to consider income as a reasonably accurate 

measure. Primarily, as previously mentioned, these people are in the 

low-income group and are predominantly within the low-income group 

which pays no federal income tax.^ However, there is not much that 

the Health Department can do about increasing income. Further, this 
particular problem in no way falls within the scope of Health Depart
ment services or activities. But, the important fact is that these 
people are definitely low-income group and thus are prone to inherit 

the health problems of low-income groups. There is at this time no 

known way to alleviate this particular facet of infant mortality.

42. Cf. Tables VIII-IX, pp. 6l - 62, post.
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There is one area of health that can be reasonably controlled 

concerning prenatal patients and the resulting infant mortality. It is 

maintained that the earlier the patient comes into the clinic the greater 

are the chances of correcting any existing conditions which might lead 

to fetal or infant mortality. Thus, any policies concerning acceptance 

of patients on the basis of degree of development of their pregnancy 

should aim at promoting use of the clinics’ services by patients as 

early as possible during the pregnancy period. The latter suggestion is 

made within the scope of current facilities of the clinic. Referring to 

the I960 Maternity Service Manual, the following statement appears re

garding admission to the clinic: "...Complete medical examination as
IQ

soon as possible after the second period has been missed...,,%3 Un

fortunately, during 1958, due to overcrowding and limited clinic faci

lities, an emergency policy had to be initiated which limited admission 

of patients until after 3 months of pregnancy (the second trimester). 

Therefore, patients came into the clinics late in their pregnancy for 

the most part. Of course, such a policy only raises the risks of fetal 

and infant mortalities. However, considering the patient load in the 

clinics, the policy is understandable when viewed in the light of effi

ciency and effectiveness of the personnel involved in this departmental 
effort.

Almost two-thirds (65.4 per cent) of all matched cases came in 

in their sixth month or later; of those women who incurred infant mor

talities, more than half (53.3 per cent) came in to the clinics in the 

sixth month or later. In referring to the data in Appendix II regarding

43. Of. P. 4, Ante.
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this factor, it can be seen that most of the patients came to the clinics 

in the fourth through the eighth months of their pregnancy.^ While it 

is true that the mothers in the matched cases came in later than the 

mothers of infant mortalities, it is even more true that the women who 

incurred infant mortalities are those who needed the care earlier. The 

medical personnel of the Pima County Health Department firmly believe 

that many of the conditions and problems which develop during pregnancy 

could be corrected if the patient came in to the clinic early enough to 

have the condition diagnosed. It would appear that from the statistical 

analysis made of "month of pregnancy at first clinic visit" that a 

policy of early admission is definitely called for so that correction of 

prenatal conditions can be made to prevent fetal and infant mortalities. 

This policy appears in the I960 Maternity Service Manual.

The final infant mortality factor analyzed at this time was 

birthweight. The historical evidence here shows that: "The risk of

death during infancy is strongly determined by birthweight. The risk 

appears to show little absolute differentiation for babies in excess of 

2,500 grams,^ but increases rapidly as birthweight falls below 2,500 

g r a m s . T h i s  prenatal study showed that those babies who died had 

consistently lower birthweights than those who lived.̂  This

44. Of. Tables X-XI, pp. 63 - 64, post.

45. 2,500 grams is equivalent to 5.5 pounds. .

46. Rowland V. Rider, Matthew Taback, Hilda Knoblock, "Associa
tions Between Premature Death and Socioeconomic Status," American 
Journal of Public Health and the Nation's Health. Volume 45, Number 8 
(August 1955), p. 1022

47. Of. Tables XII-XIII, pp. 65 - 66, post.



35
information is confirmed by past knowledge of birthweights and incidence 

of infant mortality. For the most part, the clinics can do very little 

about changing birthweight. Recommended clinic procedure is to keep the 

mother's weight gain during the pregnancy period to between 20 and 25 

pounds. This, it is felt, will generally provide for a normal infant 

birthweight. The major point here is that the results of this study 
regarding birthweight and the incidence of infant mortality coincide with 

general experience throughout the nation.

Cause of Death: The final area of analysis into the infant mor
talities that occurred is concerned with the cause of each infant death. 
Primarily this analysis was made to determine, if possible, any devia

tions from normal patterns or unnaturally high occurrence of a particu

lar cause of death among the infant mortalities, and, to ascertain if any 

of these deaths could have been prevented by action on the part of the 

Pima County Health Department.

The first comparison was made with historical data on length of 

life and birthweight.

More than 2/3 of all deaths in the first year of life occur 
in the neonatal period (deaths under 28 days after birth) and 
over l/3 on the first day of life. Nearly 2/3 of these neonatal 
deaths occur in premature babies, or infants weighing 2,500 
grams or less at birth.48

In this study of prenatal patients in Pima County, 53.3 per cent of the 
infant mortalities (8 out of 15) occurred in the neonatal period. Exactly 
one-third of the infant mortalities (5 out of 15) occurred on the first 

day of life in this study of prenatal patients. On the birthweight

48. Eleanor P. Hunt, op. cit.. p. 16.



factor, 57.1 per cent of the neonatal deaths (4 out of 7, one infant in 

this group was never weighed) were 2,500 grams or less at birth.

Looking at these neonatal deaths, certain facts begin to appear. 

Two infant deaths were classified as "immaturity unclassified," four 

were classified as "postnatal asphyxia and atelectasis," and two were 

classified as "pneumonia of the newborn."

In examining the cause of death of these infants, it is beyond 

the scope of this study to offer medical analysis. The following ten

tative conclusions were based upon age, previous pregnancy history, 
month of pregnancy at first visit, number of clinic visits, birthweight, 

size of family, and family monthly income.

Primarily, the only cause of death that a nonmedical analysis 

can explore is that of "pneumonia of the newborn." It is felt that here 

is an area wherein death is possibly preventable. That is to say, under 

normal conditions these infants would not have been released from the 

hospital if they were not in good health; and, since both were under 

20 days old at death (9 and 19 days), it is reasonable to assume that 

the conditions which caused death were developed at home. Furthermore, 

it is felt that in many cases, death arising from this cause is due to 

neglect and lack of knowledge. It is suggested that more emphasis be 

placed upon infant care and health education to attempt to prevent this 
type of death.

The next group of deaths to be analyzed is that of infant deaths, 

28 days after birth or later. At this stage in life, the causes of 

death usually begin to include "outside" causes; that is, at this point 

and later in life such external causes as bums, falls, accidents, and
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the like begin to come into the picture. However, in this study, there 

were no deaths due to any of these "outside" causes.

But of the seven infants who died 28 days after birth or later, 

four died of "pneumonia." This particular cause and "pneumonia of the 

newborn" should approximate only seven per cent of the total, if a 

statistical inference can be made from the state-wide data on infant 

d e a t h s . I t  is quite obvious that "pneumonia" and "pneumonia of the 

newborn" caused 40 per cent of all infant deaths in the study. It is 

this type of death which is preventable. Under normal care and taking 
normal precautions, these conditions can sometimes be prevented from 
developing. Thus, once again a program of re-emphasizing postnatal and 

infant care would seem to be a partial answer here. By examining the 

data of the study it can be seen that the mothers of these children span 

quite a few years in age and also in number of previous pregnancies.

There are several common factors; mostly all came in to the clinics late 

in their pregnancy, all gave birth to children of reasonably good weights, 

all had had children before and should have known how to care for them.

The other three infants in this group died of "bronchitis" (2 

infants), and from "gastro-enteritis and colitis" (l infant). Concerning 

these deaths, no conclusions have been drawn.

49. Arizona Public Health Statistics, 1956-1957 (Phoenix: Arizona
State Bureau of Vital Statistics), pp. 45-50.



CHAPTER V

CONCLUSION

Establishing apparent prenatal service needs of Pima County 

was based upon an indirect method of population estimates for the 

future, birth registrations, past clinic records, and the U. S. Cen

sus Bureau population figures. By combining information from the U. S. 

Census Bureau and the vital statistics records, the population change 
in Pima County from I960 to 1970 was estimated. This estimate indica
tes an increase of 177,277 persons from I960 to 1970. Both past re
cords of the prenatal clinics and birth registrations for the county 

show a definite increase over the past four years. In consideration of 

these facts, the basic conclusion is that there has been and still is a 

need for Pima County to provide prenatal services to county residents.

It would appear that from a strictly physical location of 

clinics to the patient-population centers, that by having the clinics 

where they currently are, the Health Department can not adequately 

serve the people who have the greatest needs. Although there are suf

ficient service needs in the area adjacent to the Pima County Health 

Department to justify one of the clinics being located here, there are 

definitely stronger needs for moving one or more of the clinics into 

that area wherein the greatest patient-population cluster resides. If 

so many people travel as far as they do to come to the clinics, it 

would be reasonable to assume that there are those (in this area) who
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cannot afford to come this far as often as would be desirable, and 

thus are in greater need of the services being offered closer to their 

residence.

The above conclusion on clinic location was presented to the 

Pima County Board of Health on September 20, I960. This suggested 

change was given as part of the preliminary report of this prenatal 

study. A new prenatal program was inaugurated at the Pima County 

Hospital as of October 20, I960, when Dr. Closson notified the Health 

Department staff that all new prenatal cases, except midwife cases, 
were to be referred to the County Hospital. There are now clinics 

within this area of high concentration of prenatal patients.

Since under the present clinic admission policy, so many of 

the prenatal patients do not come into the clinics until late in the 

second and third trimester, the establishment of an earlier admission 

policy might possibly have the positive effect of lowering the infant 

and fetal mortality rates. This suggested admission policy change was 

also brought out to the Board of Health in September, I960. However, 

almost simultaneously with the preliminary report, the new Maternity 

Service Manual was printed. In the new manual a definite policy of 

early clinic admission was stated.

From the information accumulated on family monthly income, it 

can reasonably be assumed that the patients are predominantly at lower 
income and marginal subsistence levels. This information on family 
income is somewhat inconclusive (158 out of 422 cases with unknown 

monthly incomes). It can readily be established that for those families 

whose monthly incomes were known, their standard of living could not
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have been very high. That is to say, more than one-half of these 

families had no income or monthly incomes not exceeding $250.00. Al

though it is readily admitted by the Health Department that they serve 

predominantly low-income families, establishing the monthly income 

limits of these families is important for future planning. It would 

"appear therefore, that a broader over-all policy of providing services 

sooner and at locations closer to the patient-population centers would 

seem to be logical. This would especially be true if the view is taken 

to provide the service at the least possible expense to these patients 
who have low incomes.

There would appear to be no significant differences in the age 

of prenatal patients and the age of Pima County mothers to account for 

a difference in the infant mortality rate among prenatal patients. How

ever, here an important fact is established. That is, the majority of 

mothers in Pima County fall between the ages of 20.3 years and 32.1 

years; while the prenatal mothers by-and-large were between 19.3 years 

and 32.7 years. This is significant inasmuch as it is now known that 
there is no significant difference age-wise between these two groups.

One other socio-economic characteristic established was that 

of the racial make-up of the patient-population. Approximately 72 per 

cent of the patients were white, 19 per cent Negro, 4 per cent Indian, 

and 5 per cent other races or race not stated. While it is believed 

that many of the patients are of Mexican extraction, there is no statis

tical evidence to prove this. Although it is true that persons of Mexi

can extraction should be classified as white, it was hoped that these 

persons would be classified separately. This is because these persons
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do make up a distinct social and cultural group.

Although a program of genera health education and infant care 

is a part of the prenata clinic service, an attempt to eliminate pre

ventable infant deaths, such as pneumonia, coad be made by augmenting 

this program. The purpose w m l d  be to impress upon prenatal patients 

the need for constant care in the handling of the infant. The aims 

and objectives of the Well-Baby Clinics shorid be impressed upon the 

prenata patient constantly for these clinics are designed to a d  the 
mother in caring for the preschool child.

The fina analysis is concerned with the over-all effectiveness 
of the clinics. As has been stated previously, the best measure of the 

effectiveness of prenata services is the end resat. That is, the aim 

of these services is to produce heathy, viable births. And, at the 

same time, once these births do occur, to have these infants grow into 

heathy children. Thus, by comparing feta, neonata, and infant mor

tality rates incurred by the prenata patients to the rates incurred by 

all the Pima County mothers and to the rates incurred by all mothers in 

the state, a farly good measure of effectiveness can be obtained.

While these prenata patient rates are not the most enviable as 

fina rates, they do compare quite favorably to the over-all county and 

state rates. This is to say that when taking into account the socio

economic characteristics of the prenatal patients, the genera trends 

that can be expected in this group, and the possibility of statistical 

sampling error, the mortality rates incurred are not that far above the 

county and state rates as to be unexpected.

Therefore, the conclusion regarding the effectiveness of the



clinics is: although there is room, for improvement, by and large, these

clinics are extremely effective in serving the aims and goals established 

by the Pima County Health Department.
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DISPLAY 1

CODE FOR PRENATAL SERVICES - I960
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DISPLAY 1
(Continued)
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DISPLAY 1
(Continued)

IT'TM NUMBER_________ COLUMNS________ DESCRIPTION AND CODK

19 40 FAMILY MONTHLY INCOME
9 - no income, supported by parents or 

t others.
1 - welfare, ABC, Unemployment compensation,

etc.
2 - $ 0.00 to $ 49.99 monthly income.
3 - $ 50.00 to $ 99.99 monthly Income.
4 - $100.00 to $149.99 monthly income. -
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DISPLAY 1
(Continued)

BIRTHVEIGHT CODE

CODE___________ GRAMS_____________________POINDS AND Oi:NC-:c

0 oz. 8 oz. 

lb. 1 oz.

■
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TABLE I

INCIDENCE OF MATCHED CASES
INFANT DEATHS, INFANT MORTALITY RATE,

AND PER CENT OF MATCHED CASES BY CENSUS TRACT,
PIMA COUNTY HEALTH DEPARTMENT

PRENATAL PATIENTS, 1958

Infant Mortality Matched Cases

Census Incidence Incidence Per Cent Infant
Tract of Cases Mortality

in this
Census
Tract

Ratel

1 1 .2
2 3 .7
3 24*2 5.6

4 4 .9
7 2 .5
8 2 152 3.4 142.9
9 342 7.8

10 1 36 8.2 27.8
11 1 29 6.6 34.9
12 22 5.0

13 1 8* 1.8 142.9
14 5 1.1

15 1 .2

17 1 .2
18 3* .7
20 1 .2



21
22
23

24

25
26
28

29
30

33

35

37
38

39

40

41

43
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TABLE I

(Continued)

Infant Mortality Matched Cases

Incidence Incidence Per Cent Infant
of Cases Mortality 
in this Rate-L
Census

_________________________________ Tract_______________

1

2
1

1

3
38
61*2

21
26^

42

3 
2 
1 

2 
1 

2
23

32

5

52

4
362

.7

8.7
14.0
4.8

6.0
.9

.7

.5

.2

.5

.2

.5

5.3

.7
1.1
1.1
.9
8.2

26.3

33.9
47.6

43.5

4 114.3



TABLE I
(Continued)
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Infant Mortalitv Matched Cases

Census
Tract

Incidence Incidence Per Cent 
of Cases 
in this 
Census 
Tract

Infant
Mortality

Rate^

45 7 1.6
48 1 .2

Total 15 437** 99.9 35.5
Source: Pima County Health Department and the Arizona State

Bureau of Vital Statistics.
1. All infant mortality rates are stated in terms of 1,000 

live births.
2. Subtract 1 case in this census tract for a fetal death 

when computing the infant mortality rate.
3. Subtract 3 cases in this census tract for fetal deaths when 

computing the infant mortality rate.
Subtract 1 case in this census tract for an aborted pregnancy 

when computing the infant mortality rate.
To compute the over-all infant mortality rate, subtract 15 

from the total of matched cases for aborted pregnancies and fetal deaths 
which occurred.
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TABLE II

INCIDENCE OF INFANT AND NEONATAL DEATHS
CROSS-CLASSIFIED BY RACE,

PIMA COUNTY HEALTH DEPARTMENT
PRENATAL PATIENTS, 1958

Race Matched
Cases

Infant
Deaths

Rate"*" Neonatal
Deaths

Rate1

White 296*2 3 4 5 9 31.4 4 13.9
Mexican 183 0 0.0 0 0.0
Negro 84**3 5 61.7 4 49.4
Indian 1?4 1 62.5 0 0.0

Other 22 0 0.0 0 0.0

Total 437**# 15 35.5 8 19.0

White 314*5 9 29.7 4 13.2

Nonwhite 123**6 6 50.4 4 33.6

Source: Pima County Health Department and the Arizona State
Bureau of Vital Statistics.

1. All rates are in terms of 1,000 live births.
2. Subtract 6 cases in this group for fetal deaths when computing 

the rates.
3. Subtract 2 cases in this group for fetal deaths when computing 

the rates.
4. Subtract 1 case in this group for a fetal death when computing 

the rates.
5. Subtract 8 cases in this group for fetal deaths when computing 

the rates.
. 6. Subtract 3 cases in this group for fetal deaths when computing 

the rates.
*. Subtract 3 cases in this group for aborted pregnancies when 

computing the rates.
Subtract 1 case in this group for an aborted pregnancy when 

computing the rates.
****. Subtract 15 cases from the total of all matched cases for 

aborted pregnancies and fetal deaths when computing the rates.
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TABLE III

INCIDENCE OF FETAL AND NEONATAL DEATHS
CROSS-CLASSIFIED BY RACE,

PIMA COUNTY HEALTH DEPARTMENT
PRENATAL PATIENTS, 1958

Race Matched
Cases

Fetal
Deaths

Ratel Neonatal and 
Fetal Deaths

Rate"*"

White 2961 2 6 20.5 10 34.1
Mexican 18 2 111.1 2 131.1
Negro

%

2 24.1 6 72.3
Indian 17 1 58.8 1 58.8
Other 22 0 0.0 0 0.0

Total 4374 11 25.4 19 43.9

White 3142 8 25.7 12 38.6
Nonwhite 1233 3 24.6 7 57.4

Source: Pima County Health Department and the Arizona State
Bureau of Vital Statistics.

1. All rates are in terns of 1,000 live births.
2. Subtract 3 cases in this group for aborted pregnancies when 

computing rates.
3. Subtract 1 case in this group for an aborted pregnancy when 

computing rates.
4. Subtract 4 cases from the total of all matched cases for 

aborted pregnancies when computing rates.



Age

12
13

14

15
16
17
18

19
20
21
22
23

24

25
26
27
28

29
30
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TABLE IV

MOTHER'S AGE AT TIME OF BIRTH 
AND OF INFANT MORTALITY 

PIMA COUNTY, 1958

Number of Mothers 
Live Births

Number of Mothers 
Infant Mortalities

1

1

4
20
71

145
268
378

476

446

467
446

A H

405
346

339

303

269

235

1

5 
4 
8
12
15
8
9
18
9
6 

7

7
8 
7

3
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TABLE IV
(Continued)

Age Number of Mothers 
Live Births

i
Number of Mothers 
Infant Mortalities

31 226 6

32 197 9

33 202 1

34 152

35 136 5
36 103 4

37 118 2

38 100 5

39 58 1

40 39
/a 26 1

42 23
43 11 1

44 9
45 1

47 1 1
unknown 2 2

Total 6,435 149
Source: Arizona State Bureau of Vital Statistics.
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TABLE V

SUMMARY OF
MOTHER'S AGE AT TIME OF BIRTH 

AND OF INFANT MORTALITY 
PIMA COUNTY, 1958

Mother's Age 
Live Births

Mother's Age 
Infant Mortalities

Range:
Minimum 12 15
Maximum 47 47

Arithmetic Mean 26.2 25.8
Median 25.2 24.2

Standard Deviation
(plus or minus) 5.9 6.4

Mean minus one Standard
Deviation 20.3 19.4

Mean plus one Standard
Deviation 32.1 32.2

Source: Arizona State Bureau of Vital Statistics.
All data are in years.



Age

13

14

15
16
17
18

19
20
21
22
23

24

25
26
27
28

29
30

31
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TABLE VI

PIMA COUNTY HEALTH DEPARTMENT 
PRENATAL PATIENT'S AGE 

AT TIME OF BIRTH AND INFANT MORTALITY, 1958

Number of Mothers 
Live Births

2
1
5
12
23
28

26
23

25

25

19
15 
21 
21 
18

19
20
16

Number of Mothers 
Infant Mortalities

3

2

1
3
2

1

1

11



TABLE VI
(Continued)
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Age Number of Mothers 
Live Births

Number of Mothers 
Infant Mortalities

32 14 1

33 16

34 15
35 9
36 4
37 9 1

38 11

39 6

40 2

41 1
42 2

43 2

44 1

Total 422 15
Source: Pima County Health Department and The Arizona State

Bureau of Vital Statistics.
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TABLE VII

SUMMARY OF
PIMA COUNTY HEALTH DEPARTMENT 

PRENATAL PATIENT'S AGE 
AT TIME OF BIRTH AND INFANT MORTALITY, 1958

Mother's Age 
Live Births

Mother's Age 
Infant Mortalities

Range:
Minimum 13 16
Maximum 44 37

Arithmetic Mean 26.0 23.6

Median 25.4 23.5
Standard Deviation

(plus or minus) 6.7 5.8

Mean minus one Standard
Deviation 19.3 17.8

Mean plus one Standard
Deviation 32.7 29.4

Source: Pima County Health Department and The Arizona State
Bureau of Vital Statistics.

All data are in years.
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TABLE VIII

PIMA COUNTY HEALTH DEPARTMENT 
PRENATAL PATIENT'S FAMILY 

MONTHLY INCOME AT FIRST CLINIC VISIT, 1958

Income Matched Cases Infant Mortalities

On Welfare Funds 63 1

No Income 73 1

$ 0.00- 49.99 3
$ 50.00- 99.99 9
$100.00-149.99 25 1

$150.00-199.99 23 4

$200.00-249.99 25 1

$250.00-299.99 28 1
$300.00 and over 15
Unknown 158 6

Total 422 15
Source: Pima County Health Department.
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TABLE H

SUMMARY OF
PIMA COUNTY HEALTH DEPARTMENT 

PRENATAL PATIENT»S FAMILY 
MONTHLY INCOME AT FIRST CLINIC VISIT, 1958

Matched Cases Infant Mortalities

Range
Minimum ’ 
Maximum

no income 
$325.00

no income 
$275.00

Arithmetic Mean $129.85 $165.63
Median $132.05 $175.00
Standard Deviation 

(plus or minus) $116.45 $ 74.93
Mean minus one Standard 

Deviation
$ 13.40 $ 90.70

Mean plus one Standard 
Deviation

$246.30 $240.56

Source: Pima County Health Department.
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TABLE X

PIMA COUNTY HEALTH DEPARTMENT 
PRENATAL PATIENT'S

MONTH OF PREGNANCY AT FIRST CLINIC VISIT, 1958

Month Matched Cases Infant Mortalities

1 1

2 8 1

3 27 2

4 53 3
5 57 1

6 92 3

7 74 2

8 79 2

9 31 1

Total 422 15
Source: Pima County Health Department.
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TABLE XI

SUMMARY- OF
PIMA COUNTY HEALTH DEPARTMENT 

PRENATAL PATIENT'S MONTH OF PREGNANCY 
AT FIRST CLINIC VISIT, 1958

Matched Cases Infant Mortalities

Range:
Minimum 1 2
Maximum 9 9

Arithmetic Mean 6.6 6.0
Median 6.7 6.3
Standard Deviation

(plus or minus) 1.8 2.0

Mean minus one Standard
Deviation 4.8 4.0

Mean plus one Standard
Deviation 8.4 8.0

Source: Pima County Health Department.
All data are in months.
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TABLE H I

BIRTHWEIGHT OF INFANTS BORN 
TO PIMA COUNTY HEALTH DEPARTMENT 

PRENATAL PATIENTS, 1958

Birthweieht in crams Matched Cases Infant Mortalities
501- 750 1 1

1001-1250 1 1
1251-1500 1
1501-1750 1
1751-2000 6 1
2001-2250 10
2251-2500 18 1
2501-2750 39 2 *
2751-3000 37 2
3001-3250 83 2
3251-3500 74
3501-3750 68 2
3751-4000 40 1
4001-4250 24 1
4251-4500 12
4501-4750 2
4751-5000 1
5251-5500 1
unknown 3 1

Total 422 15
Source: Arizona State Bureau of Vital Statistics.
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TABLE XIII

SUMMAEY OF
BIRTHl'IEIGHT OF INFAIJTS 

BORN TO PIMA COUNTY" HEALTH DEPARTMENT 
PRENATAL PATIENTS, 1958

Matched Cases Infant Mortalities
Range:

Minimum 1.4 1.4
Maximum 11.9 9.1

Arithmetic Mean 7.2 6.1
Median 7.3 6.3
Standard Deviation 

(plus or minus) 1.3 2.1

Mean minus one Standard 
Deviation 5.9 4.0

Mean plus one Standard 
Deviation 8.5 8.2

Source: Arizona State Bureau of Vital Statistics
All data are in pounds.
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