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THE SPATIAL DISTRIBUTION OF LEATHS IN THE CITY
OF
HOUSTON, TEXAS

INTRODUCTION

This study is primarily concerned with the spatial pate
tern of deaths in the city of Houston, Texas., It will mention
briefly, m. some of the researches that have previous-
ly emphasized the importance and the relation of "place" to

social phenomena,

THEORETICAL STATEMENTS AVD RESEARCHES
OF OTHER SCHOLARS

Robert E. Park has been the pioneer figure in America
in the application of the ecological approach to the study
of human relations. The term ecology was borrowed from the
study at plants and their environment, and came into Social
Science as a logical conclusion to humen or anthropogeog-n,phy.l

Theoretical Statements: Human ecologists have assumed

the spatial distribution of social phenomena, The prinei-
ple here is that social phenomena wvary directly or inverse-
ly with the distance from the eity of dominance, the cen-
tral busiress district zonb.z Human ecologists have assumed
ke Floyd N, House, rha tange of Social Theory, Henry Holt
and Co. Inc,., New York; 1929, Chapter IV Quoted by Elliot

and Merril, Soocinl jisorgavization, Harper and Brothers,
p. 184 5

2+ M, A. Alihen, Soeial Ecology, (Columbia University FPress,
New York) P. 222

-1-



an order among all living organisms.” This order is the re-

sult of the "competition of life" as Fark deseribes it, which
is analogous to Darwin's "struggle for oxistonoo".‘ Come
petition arises among human beings because there is a homo-
genity of human wants and demands in excess of nature's supply.
This competition of organisms creates a constructive process
known to ecologists and sociologists as symbiosis which is the
tendency of one to render services to another, Symbiosis among
human beings as well as plants and animals creates a pattern
Derwin called the "web of life"., This is a figure of speech
which indicates the tendency of various clements of organiec

life to be interlinked in the life process. It is in this

life getting process that competition plays the important role
as an organizing force. As a result of this “competition of
life" or "struggle for existence" a definite spatial pattern
arises in which peoples and institutions are distributed over
territory in a definite manner, so plain tha® it can be mapped.
This definite spatial pattern which is the result of the strug-
gle for existence end in which people and institutions sre
distributed in such a definite manrer that they ean be mapped,
is a natural area. It is not the result of plan or dosign
but comes into existence as a part of a dynamic emerging

- Robert E, Park, An Outline of the Frineciple of Sociology.
(Barnes and Toble inc,, lew York) p. 90.
4.
K. A. Alihan, Social Leology , (New York, Columbia University
Pr‘.'). P 30, .




pattern of eity g'alth.s Every large commmity is composed of

a mosaic of many diverse areas, each with its own type of people,
institutional activities, physial characteristics, standards

of life, sentimenis, and traditions., Sometimes these natural
areas are in pronounced contrast with one another wiile at other
times the differences are relatively slight, with the character-
istics of one area sheding off imperceptibly into those of
anothor.e

Researches of Other Scholars: The foundation for this

study has been made by other demographic and ccological studies.
Jares H, S, Bosserd and Thelma Dillon in their study of di=-
vorced women in Fhiladelphia brought out two facts of signie
ficance regarding the spatial distribution of divorced women
in Philadelphia, The first fact waes that of high concentration
of divorced women in two long strips about thirty blocks long
and verying from five to seven blocks wide. These two strips
run parallel with and ineclude the main artery of electric :nd
motor car transportation going west and north out of the cen-
ter of the eity. In this right angle are found twenty-nire
census tracts or seven per cent of the total number of census
tracts in the eity, end in it reside twenty-five per cent of

all divorced women of the eity.

S.

Pauline V, Young, Scientific Social Surveys and Research,
(New York, Prentice-Hall Inc,), 1989.

‘. Ipid,, p. 378
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The second outstanding fact about the spatial distri-
bution of divorced women in FPhiladelphia is their relative
absence in some sections of the city. There were ninety- two
census tracts which had no divorced women. Another thirty-
four tracts had one divorced woman each., In view of their
findings, the study indicates that the highest concentration
of divorced women in Fhiladelphia is in apertment eand rooming-
house areas, characterized by mobility, dense population, and
a relative degree of anonymity; while the sections showing
scarcity of divorced women are sparsely populated predominately
foreign born groups of Roman Catholic persuasion, and located
- on the outskirts of the eity of Philadolphh.?

Research in Juv_onile Delinquency has made special appli-
cation of the ecological approach, Clifford R, Shaw has made
a noteworthy study of the distribution of juvenile delinquents
in Chicago. Shw shows that the cultural and ecological base
is an importent factor in determining the delinquency of a
group, When the observer knows the position of each juvenile
delinquent in the social morphology, he has completed the
first step toward umderstending the role in his group re-
hﬂ.onahip-.' Shaw studied all the cases brought before the

7
James H, S,Bossard and Thelma Dillion, "The Spatial Distri-

bution of Divorced Women", American Yournal of Sociology,
IL. Jane, 19356,

8. Clifford R, Shaw, Daunqmncx'mu. (Chiecago, University of
Chicago Press, 1927), P.




juvenile cowrt during the years 1900-1917, These cases were
located according to residence. The delinquency rates were
then computed for the area per square mile per humdred popula-
tion for the seme age and sex groups. By spotting on a large
base map of Chicago the residence of youth offenders he dise
covered they were grouped in certain characteristic areas; and
that there were very striking veriations in delinquerey rates
between areas. Some areas had very high and others had very
low per capita nh.g |
‘ ‘!h. ecological approach has also besn used in the study
of birth rates, H. A, Bullock in his study "The Spatial Ase-
pect of The Differential Birth Rate" brought out three signie
ficant facts concerning the spatial distribution of the birth
rates of Houston, Texas, First, he pointed out the highest.
rates are characteristic of those tracts that are not immediately
adjecent to the central business district of the eity. Second,
not only does the spatial pattern which is made when the dise
* tribution of birth rates are cast on s map by cemnsus tract
tend to persist, but spproximately the seme pattern is recogniz-
able when the birth rates were computed for areas representing
zones marked according to the number of miles from the central
business distriet. Third, cach of these t.pes of rates shows

an irregulsr tendenecy for the birth rate to increase as distance

9.
Clifford R. Shaw, Delin Areas, (Chicago, University
of Chicago Fress, E%’, P. 188




from the eity's center increases. Such a patter: of gradieney
suggests that the phenomena of births are not only biolobiesl
in nature, but also cultural and very definitely associated
with the ecological distribution of the city's population,
institutions and rmotim.m . :

The researches which have beer gquoted above have been con-
cepned with the spatial pattern of social phenomena which do
not pertain to Mlth. But the ecological approach has also
been applied in studies of health. Among them, or particular
interest, is a study of infant mortclityuvhieh has proved
the gradiency pattern of the phenomena of infent mortality,
This study of the spatial dia‘l;dhw.on of deaths in a metroe
politen eity is the first made of general mortality rates, It
is the purpose of tThis study to show the spetial pattern of
general mortelity rates rather than infant m;rhuty rates in
particular, !h.retoro, the pattern of gradienecy shown by this
study is more reliable than the study made of infant mortality
rates because it deals with a general mortality rate rather -

than a specific one,

10. .
Henry Allen Bullock, "The Spatial Aspect of the Differential
Birth Rete", American Journal of Sociology, XLIX (Sept.)
1943,

1l. Calvin F, Schmid, nds the States of Minnesot:,
Hinrnmlh%lhiveraity of Minnesota greu) 1937




GENERAL SETTING OF THE PROBLEM

From the above mentioned romroi.c it seems walid to say
that soeial phanomnav appear to fall into classes., They ineclude
the social phenomena that are normal, and those that are abmormal
or pathological., The classificetions are made on the basis of
the regular or irreguler occurrence of the phenomena. Social
phenomena therefore vary inversely or directly within a metrop=
olitan city, The spatizl pattern made by the pathologiecal or
abnormal aspect of social phmmlzm es a divorces, delinguency
mental disorders, and family disorganizetion differs from the
patterns made by normal phenomena as births and marriages.

Statement of the FProblem: Many research studies have ‘een
made which showed the spetial pattern of social prenomene,

Many of such studies, however have not tested the spatial pate
tern by seeing what the pattern might be whem all possible factors
which might influence the rate are controlled. I‘honm the
‘doath rate within a metropoliten city varies from place to place,
according to the causes of death. I believe the pattorn made

by the standardized or adjusted death rates will differ from

a pattern in which the death rates were not adjusted., I fure
there believe that there are natural ereas within a city or

12
. For studies pertaining to the pathological aspecto of social
phenomena see: Bossard and Dillion, "Spatial Distribution

of Divorced Women", American Journal of Sociology, XL,
Januaryy 1936. N. S. Haymer, quency Areas in the
Puget Sound Region", American Journal of Socio » Vol,
XX:X., Ppe 314-28, Footnote ?ﬁ and 13) continueg on next

page.



areas where diseases naturally seem to thrive and deaths very
regularly oceur, In the light of this belief my hypothesis

is posed:
"What is the spatial pattern of deaths in the

city of Houston, Texas?"
- In order that this question may be fully answered it is
necessary that the foilowing subsidiaery but pertinent questions 1
be answered:

1, ¥hat is the standardized death rate per 1000
for each census tract in Houston, Tex:s?

2, "hat variation is there in the death rate
by specific age groups sccording to cause of
death per census tract?
3, What spatial pattern do the death rates make
when cast upon a map?
The answers to the above questions will form the basis for
the analysis of this study,
There are some terms that must be defined for clarity. By

spatial pattern is meant that people and institutions are not

12. (cmt'd)

Clifford R. Shew, Delinquency Areas, (Chieago, Uriversity
of Chicago Press), 1927

R.E.F.Faris, "Cultural Isolation and the Schizophrenic Per-
sonality”, American Jourral of Sociology, 40: 155-169
September, 1984

RJEl.Farris, "Demography of Urban Psychotries with Special
Reference to Sechizophrerie"; American Sociological Review,
i: 4C8-209 (Apr. %38). X

Faris and Dunham, Mental Disorder in Urben Areas, (Chicago,
University of Chicago Fress) 1989, Footmote (13) continued
on next papge




haphsgardly distributed in spaces As a result of the process
of competition they are distributed in a definite mmarlto
plain and so definite that it can be mapped. It is shown above
in the "Researches of Other Scholars" that social phenomena are
also distributed in a definite pattern or menner which can be
mapped, It is the writer®s assumption which she hopes to prove
that deaths too are not haphazardly scattered in space, but are,
according to an orderly fashion or pattern, in accerd watn tne
spatial pattern of h‘bitattaz.. '

A natural aree is a spatially contiguous territory whose
people possess pu'ﬁcuhr cultural cheracteristics which dis-
tinguish them from the people of another area., The essential
feature of a natural eres is a sufficient cultural similerity
between the constituent elements so that one area can be dis-
tinguished from another area. These areas are natural in the
same sense that any social phenomena may be natural--that is,
the unplanned results of certain uncontrolled and relatively

16
unpredictable factors.

For studies pertaining to Spatial Patterns of lormal Aspect
of Social Phenomena.
See - James H, S, Bossard, "Ecological Areas end Marriage
R.tn":a_?nrim Journal of Sociology, XLIV (July, 1938)
PP. 71 )

Henry Allen Bullock, "The Spatial Aspect of the Differen=
4¢ial Birth Rage", American Journal of Sociology ,XLIX,
September, 1943.

4. Robert E, Park, Outlines of the FPrinciples of Sociology,

(NVew York, Barnes end loble inc.) Chapter 11,

15. glliot and Merril, Social Disorganization, (New York) Har-
per Brothers, Publishers, pp. BUW!T’




Standardized death rates are comparable rates regardless
of differences in the population composition, Standardized
rates are quite reliable because the all important age factor
in the population has been held constent by ltcndnrdiution.w

Cause of death refers to how the individual met with
death, whether by natural causes, which include specific dis- |
eases, or other causes as suicide, homocide, or accident,

Scope of the froblem: This study is horizontal in

scope, and is limited to deaths of residents only of Houston,
Texas, Deaths occurring in the city, but not to residents of
the eity, were disearded. The deaths for a period of three
years, 1939-41, are used, The deaths for a three year period
instead of a one year period is used for the pwrpose of stabilie
zation,

bt}wdolgg and Critical Evaluation: The method used in

this problem includes the definition of the problem, the field
work, and the presentation,

As a result from readings assigned me by my professor and
advisor, I became interested in the "Gpatial Fattern of Social
Phonomena®, Then from the experience of reading "The Spatial
Aspect of The Differentisl Birth Rate"----A Houston Study made

by my own professor and adviser ig. H, A, Bullock, and from

Pauline V., Young, Scientific Social Surveg and Kesearch,
(NOI‘ ka. n - 1 » Ce)s 1 » po s”

16,
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some conversations with him, I became intensely interested in
spatial pattern deaths might make in the city of Houston, Texas.
My hypothesis indicated to me just what data * needed end
should colhct.u This included all the deaths of residents
of Houston for the time period 1939-41 1nolu1nl. by address
rece, age, sex, and cause of deaths. I collected the greater
part of the data with the help of three young ladies I hired
to help me for a very limited tiit. Duplications of records
of all the deaths occurring in the eity during 1939-41 ine
clusively vere made from the death records of the vital statis-
tics bureau of the city Health Department of Houston, Texas.
Deaths occurring in the ecity but whose address was uninown
were discarded along with deaths occurring in the city but

not to residents of the city. By the use of the address the
death is assigned to the census tracts,

Doath rates were first computed on the basis of the
number of deaths per 1000 population per census tract, The
phenomenon of (buth is greatly influenced by the factor of
age. Therefore, the variation of rates of deaths aoo&ding
to census tracts may be dependent upon the factor of the varia-
tion of the age composition of each traect. In order to avoid

this possible influence of the factor of age in the spatial

e oee Appendix A = Form to collecting date



variation of the phenomenon of death, the standardized death
rate was computed. This standardization was actually the com-
putation of a death rate that would oecur in each tract if the
age composition of each tract were the same. A map of the
city of Houston in which the cemnsus tracts are shom is crosse
hatched on the basis of standardized rates of each tract in
order to demonstrate the spatial pattern of deaths in the city.

Significance of the Study: This study attempts to extend
the number of nmhu\ﬁhat have shown the variation of

rates of social phenomena secording to place of habitation in
a metropolitan center. The primery objective of this study is
to find what different rates of deeths exist in the eity of
Houston, Texas, and to demonstrate the spatial pattern these
rates make when spotted on a map of the eity.

This study of the spatial distribution of mortality rates
in a metropolitan city is the first study made dealing with
general mortelity rates in which specific death rete areas are
delireated,



CHAPTER II

ANALYSIS AND INTERPRETATIGN OF
THE PROBLEM

In determining the spatial distribution of deaths ir a
metropelitan ecity, it is necessary to present some type of
picture of the nature ecnd extent of mortality in the city as a
whole, This chapter is designed to make this presentation,

THE NATURE AND EXTENT OF MORTALITY
IN A METROPOLITAN CITY

Mortality within a metropolitan oitj is a reflection of the
ecological organization and population characteristics of the city.
This section of the study is designed to show the effects of
ﬁn- factors as they relate to or are reflested in the nature
and extent of the mortality within the city of Houston, Texas,

Popzi-uon Characteristics of the City: The metropolitan

e 18
ecity of Houston, Texas has a total population of 384,514, This

aggregate is composed mainly of whites, Negroes, and other racial

9 :
g'oupl.l The white population of the city represents 77.5 per

cent of the total population and the nonewhite, which 13\ prinecipally

18. sureau of Census, Fo tion and Housing, Houston, Texas, 194@
Washington, U.5. rorent Print ce, 1940

* Indd., p. 2

19
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Negro, constitutes 22,5 per cent of the population. Persons of
Mexican birth or ancestry who were definitely Indians were re-
turned as white in the 1940 census,

Of the total population of Houston there were, according to
the 1940 census, 7,878 atee fouales in the city than males. True
to the general form of metropolitan cities, Houston has selected
a ‘popuhtim which is predomirastly youthful, More tha- half -
or ' 57,2 per cent of the total population of Houston are under
40 years of age.

The ecity of Houston is biseeted by bBuffalo Bayou, On the
South side of the river will be found an area entirely different
from tb area on the North side of the river, The South side
represents the aristoeratic residential and exclusive area, The
North side or half of the city constitutes the city's main ine
dustrial area.

Houston is divided into census tracts ranging in number from
one to fifty, From among these census tracts it is possible for
one %o point out certain tracts as natural racial areas, For .
exanple, census racts 16, 17, and 19, are irhabited predominently
by Mexicans snd therefore referred to as Mexican areas, Tracts
i. 9, 18, 8, 34, 37, and 27 are designated as llegro areas because

it is in these areas that the bulk of the Negro population resides.



Tract 9, 8, 18, constitute 5th Ward which is a Negro ward; tracts
84, . and 37 make up another Fegro area designeted as 3rd ward,
and tract 27 constitutes 4th ward, another Negro arca,

Just as the composition of the population of the census tract
varies according to race, it also veries according to the age and
sex p;tm. Some census tracts are heavily populated by younger
or older ’hl'n‘hl. of the populetion while others may be predomine
antly male or female., Trgot 25 has 1,033 more males then fee
males, Over half of the population of tract 25 ere males, whereas
females dominated most of the other 49 tracts, Only 25,5 per cent
of the poiulation of census tract 8 are 40 years of age or ebove.

The population characteristics are very definitely associ-
ated with nortality. In the first place, wherever there exists
a large element of aged people the nm-tnnty rate for that area
will be higher, and certain specific diseaces will tend to pre=
dominate. For example, heart trouble is highly concentrated
among older persons, Consequently, one would expect a higher death
-nb in an area in which older psrsons are concentrated, It is
alsc true that one would expect an area of heart disease in that
b.orritory in which older members of the population are concentrated.

In an area predominantly f;m].o one would oxpoct to find
this area to be an area of Cancer or an area of Fervous diseases
in as much as these two diseases are more often associated with

or found among females than males, As for race, Negroes and
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Mexicans tend to die more rapidly than do whites, Therefore, in
the Negro and Mexican areas will be found higher mortality rates
and specific diseases peculiar to these races.

THE EXTENT OF MORTALITY WITHIN
THE POPULATION AGGREGATE

During the three year period 1939-41, there occurred in the
eity of Houston, Tekas 9,943 deaths. These deaths occurred et a
rate of 82,2 per eent per 10,000 population for the population as
a whole, In:oboorving the rate of deaths by age groups a great
variation in rate is seen. At 5=9, the rate of death is 10.0
per 10,000, whereas from 70 and over the rate is 820,6 per 10,000

populations
TABLE I

MORTALITY RATE FOR HOUSTON, TEXAS
FOR SPECIFIC AGE GROUPS, 1939, 1940, 1941
" (Rate per 10,000 population)

Age Population No, of Deaths Rates
0-4 80,502 1,014 125.8
5=9 77,289 856 10,9
10-14 84,573 96 11,2
16-19 95,964 ; 198 20,6
20-24 111,725 309 26.7
25=29 130,704 : 365 27.9
30=-34 124,320 450 3661
55=39 111,987 : 6527 47.1
(ARt 90,222 578 64,0

40-49 72,375 744 102.7
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TABLE I (cmt'd)

MORTALITY RATE FOR HOUSTON, TEXAS
FOR SPECIFIC AGE GROUPS, 1839, 1540, 1941
(Bate per 10,000 population) :

_Age Population o, of Deaths Rates
50-54 56,152 ) 853 154 .6
55=59 39,267 g 891 226.9
60~64 29,086 782 268.8
65=69 22,653 859 379.2
70-0ver 26,724 2,193 820,.6

Table I shows the pronounced tendercy of the death rate to

increase from one age group to another, The contrast 'h most pro-
nounced and outstanding between the younger age groups and the
older age groups., ZThis signifies that older persons die much more
hp&dly than younger persons,

For the three year period 1939-1941, there occurred in the
metropolitan city of Houston 923 infant deaths, This was a rate
of 56 infent deaths per 1000 population under 1 year of age.

THE HATURE OF MORTALITY "ITHIN
THE POPULATION AGGREGATE

The primary causes of the 9,943 mortality cases that occurred
in Houston, Texas, 1939-41, fell into 49 categories when classi-
fied, Among these 49 categories, however, were some which occurred

much more frequently as primary causes of death than the others,
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The five leading causes of death were as follows:

2) Cancer 4 ) tuberculosis
(6) Diseases of the nervous system

él; Heart diseases 23§ pneunonia

Below is a Table showing the number of cases that resulted
from each specific disease. It also shows the per cent of total

deaths caused by each specific disease,

TABLE 1I

THE NUMBER AND PER CENT OF CASES
: 5Y SPECIFIC DISEASES

Specific Diseases o, of Cases Fer cent
Heart Disease 2,967 29,7
Cercer 678 6.8
Pneumonia 660 646
Tuberculosis 558 5.6
Diseases of the Nerwvous System 508 5.1
All others 4,682 46.2
Total 9,943 100.0

From Table II it is plain that heart disease is by fer the
leading cause of death emong all causes, This disease accounts
for 29,7 per cent of all deaths, The factor of age is tied up
with the lndlng‘oauaea of deaths,

Just as the primary causes of death were distributed into
many classification of categories for the general mortality of the
city, the primary causes of infant deaths also fell into many



dif ferent groups. The major part of the cases of infant mortality,
however, were found to fall into several specific diseases as
follows:
(1) Prematurity (3) Pneumonia
(2) Heart diseases and con=-
genital heart diseases (4) tdarrhea and
enteritis, and
(5) Birth injuries

Below is a Table of the per cent distribution of the infant

mortality ecases according to specific diseases.

TABIE III

THFANT PER CENT OF MORTALITY CASES
BY SPECIFIC DISEASES

Diseases No. of Cases ‘er cent

Prematurity 340 36.8
FPreumonia 147 15,9
Heart Diseases o A 843
Disrrhea snd Enteritis 72 7.8
Birth Injuries ;m 2.4
Others 265 z.oe
Total 923 100.0

e
== ==

The great killers are diugne:which seen: to attack their
victims in their later years. As for infant deaths the greater
number of deaths occur among the first or newly born, Fre-
maturity is the leading ceuse of infant mortality., This is shown
by the fact that 36.3 per cent of all infant deaths were due to

this cause,
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THE SPATIAL PATTERN OF LEATH RATES
IN A METROPOLITAN CITY

The rate of deaths ocourring within a metropolitan ecity is
not the same throughout the city. The deaths are definitely
related to the ecological organization and the population character-
isties of an area, In areas where legroes and lexicans are ooﬁ-
centrated, higher death rates are expected to occur. Age plays
a sigrificant role, Areas primerily made up of younger persons
will have a low death rate. The place in the city where onelives
seems to show relationship to the death rate. It is the purpose
of this section of the study tc describe the spatial wvariations
made by the crude death rates; to compare the spatial pattern
of deaths made by the crude rates with that pattern made by
deaths when the factor of age is controlled; and to describe
the arees of specific diseases within the ecity.

ggthl Variation of the Crude Rate: The crude death rates

renge from & very low rate of 4 per 1000 population in some tracts
to a high rate of 1§ per 1000 population in other tracts., Tracts
36, 47, 46, and 29 are the tracts with the lowest death rates,

The rates in these tracts range from 4 to 5 per 1000 population,
Map 1 shows that these tracts of low death rate areas are lo=
cated South of Buffalo Bayou, Tracts 27, 24, and 17 have the

highest death rate, ranging from 14-15 per 1000 population, They
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are followed by tracts 1, 9, 8, 18, 25, and 26 that have rates
ranging from 12 to 15 per 1,000 population., Tract 27 with a
high death rate of 14 per 1,000 population is located in 4th
ward of the eity. Traect 25, with the highest rate, 15 por
1,000 population, is located near the downtown section of the
city, Tract 17 with its high rate of 14 per 1,000 population is
an area of Mexican habitetion, Tracts 25 and 26 are also
located in the downtown section of the eity. This might account
for their high rates of 12 to 18 death per 1,000 population,
There have been many studies designed to show the spatial
pattern of demographic and social phonum.zo Such studies
have shown that rates of soeial phenomena when cast upon a map
of a city make a definite pattern of gradieney, They show thet
social phenomena vary inversely or directly with the distance
from the city's center. HRates of abnormal aspects of social
phenomena tend to cluster near the center of the eity when
cast upon a map of the eity, In this study the phenomena of
deaths is considered an alnormal aspect of social phenorena,
A definite pattern of graodiency does exist when the erude rates

20,
See: J, H, Bossard and Thelma Dillion, "The Spatial Dise
tribution of Divorced Women", The American Journal
of Sociology, XL, Januvary 1935,

Clifford R, Shaw, Delin Areas, Chicago: Uni-
versity of Chicago Press, %*5

Re E. L., Raris and H, W, Mm. Mental Disorders in Urban
Areas, Chicago: University of Chicago ss, 1930




of this phenomenon are hatched on a map of the c¢ity be census
tracts, Map 1 is done to maei:t this pattern, The pattern

of gradiency, however, is distroted by heavy death rates which
exist in tracts 1, €, 9, end 18, These are Nogro tracts and there-
by show unusually high rates,

’ Map 1 shows that the high death rate areas are found in and
near the center of the e¢ity. Tracts 26, 25, and part of traect 17,
make up the down town area., The highest death rates ocewr in
tracts 27, 24, and 17. These tracts are adjecent to the domtowm
district areas, One may also observe that like areas tend to be
contiguous, Tracts of low death rates are contiguously located
as are tracts of high rates, Almost the entire East section of
Houston 1s an area of relatively low death rates, Tracts 7,

22, 20, 19, 49, 48, 21, 35, and 50 are included in this section.



MAP 1
CRUIE MORTALITY RATES FOR HOUSTQN, TEXAS
BY CENSUS TRACIS
1939, 1940, 1841

(Rates per 1,000 population)
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SPATIAL VARIATION OF TIE STRNDARDIZED RATES

Tre standardized retes are rates which have Leen computed
for each census tract for the purpose of equalizing t'e popula-
tion of o;ch tract from the point of view of the age distritution.
These standardized rates range from a low rate of 4 i:or 1000
expected population to the high rate of 18 per 1000 expected
population, Tract 16 with a rate of 18,7 has the highest standard-
ized rate of any tract. Tracts 17, 27, 38, and 9 have the next
higlintt rates, ‘.l'ha' death ut? for these traets range from 14
to 16 per 1000 population, Tg tracts with the lowest standard-
iz0d death rates are 35, 36, 47, 46, 45, 40, 42, 43, 30, 29, 4,
and 3, The rates for these low death areus range from ¢ to 6
doaths per 1000 population. All of the tracts having the lowest
standardized death rates are located in the Southern section of
the eity.

The distribution of the standardized death rates are shown
by census tracts in Map 2,

A definite pattern of gradiency is shown in this mep, There
is a specific tendemcy for the rate to decresse with an increase
in distance from the center of the city., The facts show that the
highest rates are clustered around Lie center of the citys Zhe
highest rate with the population of each tract standardized, ocours
in tract 16. Tracts 17, 27, 9, and 38 possess the next highest
rates, It should be noted that all of these tracts are near the



coenter of the city. The faet that this type of spatial wariation
of rates occurs under these conditions is proof of the fact that
the ecological organization of the city is a factor in the health
status of the city's population, This conclusion iz @rawn be-
cause, except for the interference of the high rates of tracts
inhabited by legroes and lexicans, the pattern of gradiency made
by these rates in the metropolitan city of Houston is very simi-
lar to that of otler cities in which spetial aspects of social
phenomena are showvm by this research tecimique,
VAP 2
STANDARDIZED MORTALITY RATES FOR

HOUSTON TEXAS BY CENSUS TRACTS
1959, 1940, 1941

rx  (Reates per 1, 000 population)
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The infant mortality rates, when cast on a map of the city
by census tracts, present a pattern of gradieney that is very
definite, Map 3 is presented to show the spatial pattern made by
the infant mortality retes,

MAP 3
INFANT MORTALITY RATES FOR HOUSTQN, TEXAS
ACCORIING TO CENSUS TRACTS
1939, 1940, 1941
(R_a'boo per 1,000 population under one ear of age)
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The area as indicated by Map 3 can be safely referred to as

a natural area of infent mortality. This area is made up of trects

17, 26, and 27, Tracts 17 and 26 have a rete of 150 deaths and



above per 1,000 population under 1 year of age. Ihe infant death
rate for tract 27 is 152 per 1,000 population under 1 year of age.

Tracts of' like rates are spatially contiguous. Tracts 17,
26, and 27 have very high infent death rates and are adjacert to
each other. Tracts 9 and 8 are contiguous and have relatively
high infant mortality rates, On the whole, the infant mortelity
rates are relatively low outside of the zone of the city which
is adjacent to the zone surrounding the loop, Generally, the
rates increase as the center of the city is reached,

BELINEATION OF HIGH AND LOW DEATH RATE AREAS WITHIN

THE CITY

From observing Map 1 and Mep 2 one can readily see the low
death areas of the metropolitan city of Houston. Almost the
entire Southeast section of the ecity is ean area of l.w death
rates, This section includes traets 7, 22, 20, 19, 21, 49, 48,
36, 36, and 50, On the Vest side of the city the low rate
areas will be found in traects 14, 29, 42, 41, and 43, 1In the
Horthern section of the eity the low rate area is found especi-
ally in tract 8, and, to a considerable degree, in tract 4,

Invariably the high death rate areas of Houston are found
in and near the center of the eity, and in areas demsely popu-
lated by legroes and lexicans. Tracts 26, 25, 17, and 24, are
in or loecated immediately adjacent to the downtown distriect,

The death rates are very high in this area as indicated by the



fore-going maps. The death rates for tracts 18, 9, 27, 1, 34,
and 37 are also high, and on the contrary, these tracts are

not in and around the center of the eity, The fact that these
tracts are very densely populated by Negroes is responsible for
this frregularity, The high rates which occur in traets 16, 17,
and 19 are caused by the racial composition of £u1r.popuht1on.
Mexicans are densely located in these tracts, legroes and Mexi-
cans tend to die much more rapidly than do whites., Areas ine
habited by Negroes end Mexicans have high rates irrespective of
their location, Tractl, a Negro area, indicates this peint

of view, It is located in the extreme Nort'ern part of the city
but the rates, nevertheloss, m'inuri'ahly high,

Delineation of Specific Disease Areas: Just as there are

natural mortality sreas, within a metropolitan city there are
also natural disease areas. One of these areas may be found
to overlap another, in whole or in part, On the other hand, one
disease area may be MMr to Qnd concertrated in a section
of the eity in which other leading causes of death are not
found,

Since heart discases, cancer, tucterculosis, pneumonia,
and disease of the nervous system have been found to be- the lead-
ing causes of death for the three year period 1939-41 in Houston,
Texas, it has become necessary to construet maps showing the

concentration of each of these diseases in the city, This was
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done by hatehing in each tract the rate of deaths occurring from
a specific diseese, The disease r‘nho by tracts were computed by
finding the ratio of the total number of cases in each tract dying
from each specific disease to the total population of that tract,
Map 4 shows that heart diseases also make a definite pattern
MAP 4
HEART DISEASE AREAS AND THE MORTALITY RATE RESULTING THEIE-

FROM IN HOUSTON, TEXAS ACCOEDING TO CENSUS
TRACTS = 1939, 1940, 1941

(Rates per 10,000 population)
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of grgdicncy when the rates are cast on -2 map by census tracts,
The heart disease area is located in the central section of the

eity, maidly in tracts 25, 26, 27, and 31, The rates for these
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tracts range from 32-42 per 10,000 population, Iract 17, which
is immediately adjacent to tracts 26 and 26 has a relatively
high rate of deaths caused by heart trouble, Iwo other tracts,
1 and 2, have high rates, ranging from 33«37 per 10,000 popu-
lation, As in the case of general mortality rates, tracts of
like areas tend to cling together,

The natural areas of cancer are not exactly the same as
the areas of heert diseases, This can be seen by observing

Map 5.
MAP &

CANCER AREAS AND THE MORTALITY RATES RESULTING THEREFROM
IN HOUSTOW, TEXAS ACCORDING TO CENSUS TRACTS
1939, 1940, 1941
(Rates per 10,000 population)
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Cancer is also concentrated in tracts 26 and 25, One can
also observe that cancer éxtends beyond these tracts., Relatively
high rates are found in tracts 359, 50, 8, and 9, The pattern of
gradiency is not as pronounced as the pattern made by heart disease.
MAP 6
TUBERCULOSIS AREAS AND MORTALITY RATES OCCURRING THERFEFROM
Il HOUSTON, TEXAS BY CENSUS TRACTS

1939, 1940, 1941
(Rates per 10,000 population)
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This irregularity in pacte:n mey bw due to the high concentra-
tion of females in tracts 39 and 40, Cancer is a disease to which
females are more susceptible than are males,

Tuberculosis is highly concentrated in only two census tracts,

27 and 24, Tract 27 is a legro area constituting 4th Ward of the

city of Houston.
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The spatial pattern made by tuberculosis ss indicated in
Map 6 is definite enough to show that tuberculosis is coneentrated

in the downtown section of town, and in the Segro and Yexican areas
Of the city.

Pneumonia tends to occur in a more random fashion throughout
MAP 7

PNEUMONIA AREAS AND THE MORTALITY RATE OCCURRING THEREFROM
FOR HOUSTON, TEXAS
1839, 1940 1941
(Rates per 10,000 population)
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the city. This is indicated by Map 7.

The areas where mortality rates are usually- high are not the

pneumonia areas,

Pneunonis areas are random,

The pattern made
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by this disease is almost directly reverse to patterns made by
heart disease, tuberculosis, and other forms of pathological
soeial phenomena., The tracts having the highest rate of deaths
caused by pneumonia are tracts 8 and 38,

AP 8
AREAS OF DISEASES OF THE NERVOUS SYSTEM AND THE MORTALITY RATES

RESULTING FROM THEM IN HOUSTON, TEXAS BY CENSUS
TRACTS
1939, 1940, 1941

(Rates per 10,000 population)

[ e s
Iy T
3 e A ’
. !L by, o .-'.
g XL S 8877
. : P e o ’
f A
2 s
¥/ . 35X 2/
A ¥ by 7oL o O G
5 1l gk
43-Ay “¢ » WL
., QV;.. W
- ¢7 i) .:n .'...-3
Ay
LEGEND
0"1.5 D 408.6.5m
1,6-3.1 ) 0.4=7.9 D
3.24.7% 8.0’9.5-

These tracts are not spatially eontiguous., The rates range
from 11-12 per 10,000 populatione Iracts with the second highest

rates are tracts 9,7,48, and 40, The pneumonis mortality rates



fortbdomtwnmcmnhuwl_ylw. Tract 25 has a rate of
3 deaths from pneumonia per 10,000 population, Traets 26, 23,
and 17, have rates slightly higher. These rates renge from 5-8
deaths from pneumonia per 10,000 population,

The diseases of the nervous system sre concentrated in the
central section of the eity and on the northern borders of the
eity limits, This is indicated by Map 8.

This mep makes s defirite pattern of gradiency. The high
rates for diseases of the nervous system are concentrated in
the central section of the eity, This seetion includes traets
26, 17, 23, 25 and 24, Tract 26 has the highest rate. Tracts
17, 23, 25. and 24 possess the next highest rates.

There is a probability thet this concentration of cases
of diseases of the nerwvous system in the central section of the
city is due to the type of population groups thet settle there,
It is knomm that the residential pattern of this area includes
more apartment houses than do the otrer areas. This being true,
there is a great probatdlity that the people who live there are
transient roomers and apartment dwellers, Iunham and Faris! ree
search showed that transient people tend to experience nervous
disorders more than those whose pattern of life is more stable,
However, this research does not irclude evidence sufficient
to determine the extemt to which the findings of lunham and Feris
are duplicated. It is left for further research on deaths in the
Yotropolitan city of Houston, Texas fo determine the actual degree

of duplication,



CHAPIER III

SUMMARY AFD CONCLUSTIONS

SUMMARY: The basis for this research study has been made by
previous demographic and ecological researches, The demographers
whose interest have been in phenomena of births end deaths have
concerend themselves with analysis of rates of births, fertility
ratios and the like, The humsn ecologist has been concerned with
the spatial distribution of sociel phenomena, The idea here is %o
tie up the relationship or interplay between "place" and various
aspects of soeial phonomn; The human ecologists are concerned
with the analysis of rates when cast on a map to show the spatial
distribution of social phenomene.

This research study is designed to snalyze the orude, standard-
ized, end infant mortality rates, and show the spatial pattern
these rates make when cast on a map of the eity of Houston, Texas.

The data for this study wer: secured from the registration
files of the Bureau of Vital Statisties, City Health Department,
\Houcton, Texas, The address, age, race, sex, and primary cause
of death was recorded from each death certificate filed for the
years 1939, 1940, 1941, The address on each registration blank
was assigned to a specific census tract., The cases were then
allocated to their given traets., Each cause of death was assigned

a given disease code number, All cases which oc-urred in “ouston,

o 38 =



but not to residents of Houston were discarded, The cases used
for this study are only cases of deaths occurring to residents
of Houston, within the city limits, _ ;

A erude death rate per 1,000 population for each tract was
computed, This was done by getting the ratio of deaths for each
tract for the three year period (1939-41) to the population for
each tract. The crude death rate for the entire city was 8.6,
The orude rates by tracts were cast on & map of the eity and
the spatial puftsrn was observed,

The standardized rate was next computed for each tract on
the basis of population per 1,000. This rate was eomputed in
order to see what the death rete for each tract would be if the
factor of age were controlled, Unless the rates are standardized
it is possible that one can be measuring the age distribution of
the porulation rather th:n the death rate in a specific "place"
or "area". The standardized rates were computed by equalizing
the population of each tract,

The cases of infant mortality were separated from the general
mortality cases. Rates for the infant mortality cases were com-
puted for each tract per 1,000 population under one year of age.
These cases were grouped according to the causes of death of ine
fants. Five causes stood out as leading causes of death., They
were pre-maturity, heart and congenital heart diseases, diarrhea
and enteritis, and birth injury, The infant mortality rates

by census (racts were cast on a map and the pattern made by them



was observed,

The general mortality cases were separated according to
disease code numbers, This step revealed that the bulk of the
d'uth: which occurred in Hmutax in 1939, 1940, and 1941 were
caused by five specific diseases, These five leading diseases
were heart iiseases, cancer, tuberculosis, pneumonia, and dise
eases of the nervous systems., The rates for each of these dis-
eases were computed by census tracts, This was done by com=
pating the ratio of the total num er of cases from each cause
in each tract for three years to the population for each tract.
The rate was computed on 10,000 population base. The rates for
each specific discase by census tracts werc cast on a map of
the city, thus making specific disease areas observable,

This study is of significance in the field of social re-
search, In the first place, it attempts to extend the list
of researches which have emphasized the importance of place of
habitation in human life. It attempts to extend the demographie
information already in existence. The delineation of the natural
death rate areas of the city of louston in this study will aid
the Health Agencies at work in that city to plan and direct their
ectivities to points of groater need., In the third place, there
has been no study made which sought to determine the spatial
pattern of deaths in a metropolitan eity. This study, consequently,

becomes the first research study to attempt such a task,



The crude mortality rate for the city as a whole is 8,6
per 1,000 population. The standardized rate for the city is 9.2.
This crude rate might at first seem small but one must beer in
mind that the crude rate does not take under consideration the
age distribution of the population,

The infant mortality rate for the city was 56.0 per 1,000
population under one year of age. The rate of infant mortality deaths
for each tract varied greatly. Tract 29 had a rate as low as 10,
whoreas tracts 26 and 27 had rates 182 and 132 ronopctivoly,

There is a variation in the specific discase rates. The heart
disease has by far the highest rate whieh is 29,7 per 10, 000
population, Heart disease is followed by ca cer at a rate of
6.8. Meumonia, with a rate of 6.6 ranks third, followed by tnbo_r-
culosis at a rate of 5.,6. Diseases of the nervous system have
a rate of 5,1 per 10,000 populations

When the crude death rates by census trects were cast on the
map of the eity a pattern of gradiency was discerable, The rates
were slightly higher in the central section of the city, and tende
o‘; to ddorease as distance from the center increased., The lNegro
areas tended to distort the pattern to some extent, The patiern
made by the infant mortality rates is more gradient then the
pattern made by the general crude rates. The points of high
concentration ar- in tracts 17, 26, and 27, The rates decrease
at a gradual rate with the increase of distance from the dowmtomm

area,
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The gradiency pattern made when the standardized death rates
by census tracts ml hatehed on the map of the city is more dis-
tinet than the pattern made by the crude rate, There is a specie
fic tendenoy for the rate to decrosse with an incresse in dis-
tance from the center of the d.ty.‘ The highest rates are cluster-
ed around the center of the ecity, The highest rate oceurs in
Traet 16, Tracts 17, 27, 9, and 38 possess the next highest rates.
it 1s dmportent to note that these tracts are located near the
center of the eity.

In plotting the specific disease rates by tracts, outstand-
ing observations are made with reference to the pattern these
diseases make, In the first place, like areas tend to be
territorily-contiguous, Tracts with 1like disease rates bend to
cling together, This is an indicotion that the socio-oconomie
characteristics and ecological organization of an area have
a definite relationsiip to the types of diseases that predominate
in a given territory. In the second place, most of the speeifie
disease areas are also the natural death rate areas, The high
specific disease rates are, on a whole, concentrated in the downe-
town section of the city end in the Fegro areas, mu does not
hold true, however, for the disease of pneumonia, The pneumonia
disoase area is concentrated in the Eastern section of the eity,
The Eastern section of the city is the low death rate erea. In

the lNorthwestern section the traets with high pneumonia rates are



the low general death rate areas., Pneumonia tends to have made
a pattern just the opposite to the pattern made by the other
specific diseases, This pattern varies from the pattern usually

made by pathological phenomena.

CONCLUSION: The spatial pattern made by tho phenomenon of
deaths within a metropolitan city is definitely gradient, The
high death rates are concentrated in and near the center of the
city. These rates decrease gradually as distence from the center
of the e¢ity increases,

Most of the death rate areas are found in the downtown section
of the eity, and in the tracts next adjacent to this section,
There are other death rate arcas along the northern eity limits,
Tract 1 represents this area. This a Negro tract and the high
rate found there can be accounted for on the same grounds as
those in tracts 9 and 18, Tracts 9 and 18 are densely populated
ﬂth Negroes, Negroes tend to die more rapidly than do whites.
Because Hegroes die rapidly, the rate of deaths in a legro area
is higher than in an erea not inhabited by Negroes,

These death rate areas are distinetly shown in the distri-
bution of the erude and standardized rates when they are cast on
a map, The pattern made by the standardized rates is somewhat
more gradient than that made by the cmude rates. Nevertheless,
the pattern made by the crude rates is gradient, The infant

mortality rates are very definitely concentrated in the general
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death rate area, The pattern made by the infant mortality rates
is distinetly gradient and definite, The death rate areas accord-
ing to the crude rates are tracts 24, 25, 26, and 27, The tracts
with the next highest rates are tracts 16, 27, 26, 17, 9, and 38,
It is important to note that some of these areas overlap, The
map of infant mortality rates shows the infant death areas to

be tracts 26, 17, 25, ax}d 24, These are all in the central
section of the eity. Tracts 9, 8, 1, and 18 have the next high-
est rate of infant mortality, These areas, too overlap with
death rate areas shown by the crude and standardized rates.

With the exception of pneumonia, the specific disease areas

are found in the death areas of the city, The heart disease
area is located in the central seetion of the ecity. It includes
tracts 25, 26. 27, and 31, The cancer disease area is concen-
trated in tracts 25 end 26, Tracts possessing the next highest
cencer rates are tracts 39, 40, 8, and 9, Hence, the pattern is
less gradient for cancer. Tuberculosis is highly eoncentrated
in only two tracts, 27 and 24. These tracts have also been
shown to be high deeth rate arees from other causes, The area
of diseases of the nervous system is d.finihly in the central
section of the e¢ity. The tracts included in this area are
tracts 26, 17, 23, 25, end 24, Tract 26 has the highest rate,

The spatial pattern of mortality areas of the city of



Houston, Texas do vary spatially in the city in a menner similar
to ecological phenomena on the one hand and pathological social
phenomena on the other, It is left for further research to ex-
tend the frontier of this study to include the following re-
search hypotheses:

A. Yhy do the spatial patterns made by these rates
oceur in the manner shown?

B. With what socio-economic variables of the respecte
ive areas are these associated?

Ce Is there any specific socio-economic veriable
which alone explains the phenomena of deaths in a
metropolitan city?
When these questions are answered, the body of lknowledge
pertaining to the spatial distribution of demographic phenomena

will be greatly extended,



GHAPTER IV

APPENDIX A

TYPE OF REGISTRATION FORM

Deaths of Residents of Houston

Address - __ Year » 10
Number Street

This registration form was used to record cases taken from the
registration files, Bureau of vital statistics, City Health Depart-

ment, Houston, Texas.



CRUIE, INFANT, AND STANDARDIZED NRTAHT! RATES FOR HOUSTON, TEXAS

Tract Crude Rates Infent Mortality Standardized | 1939, 1940
Rates Rates 1941

12 B4 12,5
2 10 45 10.0
3 8 14 14,1
4 6 45 5.5
5 7 51 7.0
6 9 27 10,7
7 7 37 8.5
8 13 73 12.8
9 13 114 14,6
10 8 23 7.8
11 8 32 7.8
12 10 72 10,1
13 10 52 10.6
14 : 29 Tl
15 10 83 11.7
16 9 75 18.7
17 14 176 14.6
18 12 101 13,7
19 - 2 47 7.5
20 6 43 7.2
21 6 36 5.0
22 7 50 7.2
23 9 64 10,7
24 15 76 12,3
25 13 111 11.5
26 13 182 12,0
27 14 132 16.2
28 8 38 9.5
29 & 10 5.9
30 6 21 4.9
31 12 55 8e4
32 7 68 7.3
33 8 24 Gol
34 11 53 12,8
35 6 19 5.5
36 5 50 5.9
37 10 85 11,0
38 11 108 14,2
39 9 42 6.6
40 8 61 5.3
41 6 41 7.0
42 6 16 5.8
43 6 24 6e4




APFENDIX B
(Gontinued)

CRUIE, INFANT, AND STANDARDIZED MORTALITY RATES FOR HOUSTON, TEXAS

Tract Crude Rates  Infant Mortality  Stendardized 1939, 1940

Rates rates 1941

44 8 38 7 1
45 6 51 5.7
46 5 32 4.3
47 5 56 4.5
48 31 8.7
49 7 68 8.2
50 7

31 6.8
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APFENDIX C

- SPECIFIC MORTALITY RATES FOR HOUSTON
1939,

1940 1541

Rates per 10, 000 Population

Nervous System
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Tuberculosis
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Cancer
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Heart Disease

Tract

ANRYROree I NRYRRRRARSRNRIIIRIIITARIBRERS

046-



APPENIIX C©
(Continued)

SPECIFIC MORTALITY RATES FOR HOUSTON

1939,

1540,

1941

Rates per 10, 000 Foﬁon

Tisease of
Tract Heart Disease Cancer Tuberculosis FPreumonia X Svet
40 22 10 2 9 4
41 21 6 0 5 3
42 26 1l 4 5 1
43 18 7 2 4 3
44 24 (4 4 7 6
45 23 6 2 4 2
46 17 5 2 2 1
47 19 7 3 1 1
48 32 5 1 9 6
49 18 1 3 8 3
50 13 1 1 6 4
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