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CHAPTER 1
THE PRCBLEM AND THE ACCIDENT MODEL

Introduction

Of all the subject areas with which environmental health planning
is concerned, the area of housing as it relastes to health is the one
in which our knowledge is the most vague and our theories the least
tested, At the same time, most of the persons connected with planning
or concerned with urben problems in genersl seem to adhere to the idea
that there is something wrong with run-down, "dilapidated" housing,
housing that is in a relatively high state of disrepalr, This idea
is also widely held, and accepted even more uncritically, on the part
of the popular press. Almost daily we see statistics indicating that
a high percentage of dwelling units in this or that slum area are
"substandard,” with the tacit, widely accepted assumption that this
is bad. Rarely is this underlying assumption questioned. The idea
that dilepidated housing is unhealthy has become a more or less accepted

doctrine.



Why do we.consider go called "substanderd" housing to be detri-
mental to health? Is it because this ides has been scientifically
proven, or is it because run-down housing tends to offend our aesthetie
sensibilities, thus leaving us with a "gut" feeling that something must
be wrong with it? The second state of affeirs is probably closer to
the case, The official dogmam, of course, is thet dilapideted housing
is a threat to the health and safety of the individunl, end this
society can legislote against it for the benmefit of the public "health,
safety, and genersl welfare." Nevertheless, many things have been
accepted by the courts as detrimental to the public health, safety, and
general welfere without the cese really having been proven one way or
the cther, and "substendard” housing has been one of these. There has
been very little, in the way of either conclusive statistical evidence
or prcven theory, shown to indicete that the commonly accepted ldea has

a basis in actusl fact. On the physical side we can cite & list of

possible health hazards that seem to occur more frequently in substandard

housing, and in the case of e few of these hazards we heve shown corre-
lations with 111 health as well as some ceusal mechanisms.” On the
mental health side we have some rather vague ideas concerning the role
of substendard housing in relstion to the individusl's self-image.2
Only in the area of density and its effects do we seem to be meking

some progress, largely through work in the fleld cf proxemics.3

_lﬁlvin Schorr, Slums and Social Insecurity (Washington: U.S.
Goverment Printing Office, 1963), p. 1li.

2

Ibid., pp. B-12.

3See for example, Edward T. Hall, The Hidden Dimension (Gerden
City, New York: 1966).




Density in itself, however, has little to do with the state of physical
repair of the dwelling unit. Evidence which relates to physical condi-
tion per se to health and safety is relatively scarce and inconclusive.

On the other hand, if certain aspects of housing can legitimately
be shown to be a public health problem, then health authorities should
be mounting constructive programs to deal with this problem. Thus
there is great need for additional work in the health field as it
relates to housing. Such work cen serve two purposes, First, we may
be able to clarify the vague situation which exists at present, thus
providing less room for the uncriticel acceptance of traditional dogma.
Secondly, we may be able to devise more positive programs to deal with
the health problems which do in fact exist.

This thesis represents an attempt to attack one small segment of
the problem by analyzing a set of home accident fatality statistics
in relation to census data on housing quality. Hocme accidents are a
logical subject to consider when sttempting to relate housing to health,
given the current lack of knowledge. As will be seen, home accidents
are a public health problem of considerable magnitude. As such, home
accident statistics deserve to be given much more systematic analysis
than has been the case heretofore, with a view toward the development
of meaningful preventive programs. Also, sccidents are really about
the only type of health problem related to housing for which statistical
data is readily availesble, although even here the data is certainly
not as suitable for asnalysis as it might be. (A discussion of some of
its shortcomings will be found further on in the report.) Thus, given

the current state of the art, time spent on analysis of the home



accident problem might be more fruitful than time spent on some of the

more esoteric health problems that have been attributed to substandard

housing,

Accidentg -- The Problem

A brlef consideration of general accldent statistics quidkly-sub-
stantistes the idea that accidents of all types sre s major public
health problem. Accldents clalmed approximstely 105,000 lives in the
United 3tates in 196h.h They are the fourth leadlng céuse of death
for the population as a whole (53 deaths per 100,000 people), rank-
ing behind only heart disease (375), cencer (151), snd vascular
lealons (lO'T).5 For all age groups between the sges of one and 37,
aceidents are the leading cause of death.6

The total cost of accidents occurring in the United Statea in
1964 wes estimeted by the Netional Ssfety Council to be $16.7 villion. |
0f this figure, a8 shown in Teble 1, the monetary cost of injuries .
from these accidents was estimated to be $9.9 billion, or almost &0
percent of the totsl. The remeinder is property desmege. These figures

represent & minimum estimste of the cost of accldente) injuries, however,

They include only the lost wages, medlcal expenses, and the overhead

hNational Safety Council, Accident Facts (Chicago: Annual), 1965,
edition, p. 3.

Ivid., p. B.

6Ibid.

T1pia., p. 5.



Table 1

Certain Costs of Accidental Injuries, 19611B
(Millions of Dollars)

Moto-
Cost Vehicle Work Home Fublic Total
Wage Loss 2,200 1,350 800 800 5,000
Medical Expense 500 600 400 200 1,650
Overhead of Ins. 2,600 650 10 10 3,250
Total 5,300 2,600 1,200 1,000 9,900

cost of insurance, and not the unmeasursble costs of human suffering,
discomfort, and inconvenience. Further, the data from which these
estimates are derived includes only those accidentsl injuries serious
enough to involve medical treatment and/or a restriction of activity
for at least one day on the pert of the person injured. The total
number of persons actuslly injured far exceeds the number whose injuries
involve measursble monetary costs,

Tebles 2 and 3 give &n idea of the total number of injuries of
various types occurring ennuslly which either require medical care or
involve restriction of sctivity or both. Note that the left hand
columns of the two tables correspond epproximately. They do not agree
exactly because of the differences in the definitions used by the
National Safety Council end the National Health survey, Table 3,
however, is essentially an expansion of the "bed disabling” castegory

of Table 2 into a set of subcategories.



Teble 2

Estimated Number of Bed Disablihg and Less Serious Injuries,
Millions, Annual Average, July 1961 - June 1G6k,
From National Health Survey Data?

Bed Not Bed Disabling Total
Class Disabling Act. Restriction Not Injured
All Classes 10,89 17.36 22.53 50.76
Motor Vehicle 1.29 0.95 1.07 3.3)
Work 1.72 3.18 k.11 9.02
Home 4,26 7.33 10.54 22.13
Other 3.96 6.27 7.18 17.14
Table 3

Accidential Injuries by Severity of Injury,
Millions, 1964. National Sefety Council Data.l0

Temporary Permanent
Class Total Disability Impairment Deaths
All Classes 10.30 9.85 0.37 0.105
Motor Vehicle 1.75 1.60 0.14 0.048
Work 2.05 1.95 0.08 0.014
Home 4.35 4.20 0.11 0.029
Public 2.25 2.20 0.05 0.018

Several important facts can be deduced from these tables. From
the Nationel Health Survey datas we see that approximately 50 million

persons suffer some form of accidental injury severe enough to restrict

_gﬁccident Facts, 1965 edition, p. 2.

10Accidcnt Facts, 1965 edition, p. 5.




activity or require medical sttention each year. This amounts to
roughly one-fourth of the total population. Further, sources within
the National Health Survey indicate that only about half of the injuries
actually reported to the survey are severe encugh tc be indicated in

its tabulations.ll Thus it appears that approximately one-half of the
population of the United States suffers some form of accidental injury,
however minor, each year.

Turning specifically to home accidents, we see that they do in
fact constitute a large part of the overall problem. Although most
of the headlines tend to be reserved for motor vehicle fatalities, it
is evident that the home accident fatality problem is almost of the
seme magnitude, Home accidents claimed 28,500 lives in 1964, as com-
pared with sbout 48,000 motor vehicle fatalities.

As seen from Table 1, home accident injuries rank relatively low
in terms of measursble costs. When we turn to the minor forms of
injury, however, home accidents begin to emerge as a major problem.
Although home accidents rank below motor vehicle accidents in terms
of deaths, permanent impairments, snd measurable costs, they rank well
above all other types, including motor vehicle accidents, in terms of
temporary dissabilities and total injuries. As seen from Tables 2 and
3, home accidents are responsible for approximately L3 percent of
temporary disabilities and 45 percent of all accidental injuries. Home
accident injuries of all kinds total more than twice the number of work
injuries and almost seven times the number of motor vehicle accident

injuries.

1]'Philip S. Lewrence, "Collection of Data on Accidental Injuries,"
Public Health Reports (Volume 74, March 1959), p. 197.




Thus, 1f we mey generalize ahout home accident injurles we may
say thet they are lessseriocus then other types (such as motor vehicle
sccident injuries) but that they are far more prevalent. And slthough
home aceldent injuries are in general leszs serlous than other types,
they nevertheless account for a substantial proportion of the fatali-
ties and permanent lmpeairments. Therefore home eccldents eppear to be
a gerious public health problem. This gives rise to the queation of
whether we can begin to develop a model of the home accident precess

and from this perhaps begin to find some solutlons.

Accidents -- The General Model

Although the term "accident" tends to imply a lack of causel
mechenisms, public health experts have come to view the problem as one
in which there are, in feet, causes, although for eny given accident the
caudes ere multiple and the scclident mechanism probabilistic rather
than deterministic. The seminal work which seems to have caused a
reorientation toward the view of s probeblistiec model with multiple
factors is one written by FProfessor John E. Gordon of Harvard in 1949,
In the introduction to his srticle Gordon said:

If home mccidents are primsrily s public health problem,

then that problem is reesonsbly to be spproached in the

menner snd through the technices [Eig?%hat have proved

useful for the other mass dlisesse problems. This in-

cludes first an epidemiclogic anslysils of the parti-

eular sltuation, an establishment of causes, the

develcpment of specific preventive measures directed

towerd those canses, snd finslly =a perlodic evesluation
of mceomplishment from the program instituted.i2

125 0hn E. Gordon, "The Epidemiclogy of Accidents,” American Journal

"of Public Health (Volume 39, April 19L9), p. SCL.




Gordon saw the possibility of three fundamental types of factors
in causation: those of the host (man); those of the agent (unprotected
heights, exposed electrical wiring, faulty pavement, unguarded poison,
etc.); and those of the environment (physicel, biologic, socio-
econcmic).13 Under this classification system the distinction between
the physical enviromment and the agent dcoes not seem entirely clear,
but Gordon seems to mean by "physical envirorment” primarily such
things as climate, weather, season, topography, terrain, etc.,, thus
reserving the actual physical agent for a separate category. This
discussion will make use of the system put forth by Gordon, with the
exception that a category entitled "hazard" will be substituted for
"agent." This cetegory will include as subcategories both the agent
itself and the mechanism which allows it to function in a harmful
way, i1,e., the hazard is seen as consisting of two parts, the agent
and the mechanism,

It also might be worthwhile to think in terms of scme sort of
dengity function of hazards in the environment. This will be done
later in the chapter.

Although no one has yet attempted tc build a complete model along
the lines of such a classification, concelvably we might scme day be
able to build a model of home mccident incidence (or general accident
incidence) given the eppropriate data on individual characteristics,
characteristics of the socioc-econcmic enviromment, characteristics of
the physical enviromment (in the sense of general environmental forces),

and the geographic density of various types of envirommental hazards.

Brpia., pp. 509-512.
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This will require a great deal more research than is presently being
done. At present we have only scme very general schematic conceptions
of such a model,lh and the knowledge to begin to be more specific ebout
a few limited espects of it. For the most pert these schematic concep-
tions do little more than indicate that the individual may have a
higher or lower initial probability of having an accident, depending

on his individual characteristics, that this probability may be modi-
fied as a result of the action of a multiplicity of envirommental
forces, and that the environment may contain a varying number of
potentially hazardous situations, situations which might be thought of
as presenting a better than average opportunity for actually having

an accident given that the individual is et some level of propensity

of "proneness,"”

Human Feilure -- Individual Charsacteristics

A report by Orerations Reseerch Inc. lists the following as
causes of human failure which may contribute to accidenta:15
(1) Risk taking behavior.
(2) 1Inattention, distraction,
(3) Visual, auditory, or other sensory deficiency.
(4) Sudden incapacitation resulting from heart diesease, etc.,

or severe pain,

luFor example, schema presented by M. S. Schulzinger, The Accident

Syndrons (Springfield, I1l.: 1956), p. 2, and Operations Research Inc.,
Analysis of Responsibility and Capability of the Public Health Service
in Accidert Prevention (Washington: U.S. Department of Helath, Educa-
tion, and Welfare, Public Health Service, 1961), p. 9.

lsoperations Research Inc., op. cit., pp. 43-Lk,



(5) Lack of adequate knowledge or experience to:
(&) recognize danger.
(b) aveid danger following detection.
(6) Inadequate motor performance.
(a) physioclogical.
(b) skill,
If we exsmine such a list, it is evident that certain of these causal
factors will be more prevalent emong some population groups than smong
others. Sensory deficiencies and inadequate motor performance, for
example, are primarily a problem among the elderly.ls Lack of adequate
knovwledge or experience to recognize and avoid danger, on the other
hand, is a problem confined largely to the very young. Risk taking
behavior seems to vary with age and sex, as well as with other
individual characteristics. It is also affected by a multitude of
envirommental forces operating through the individual psyche. An
example given by Malfetti will illustrate this idea. Although the
example concerns driver behavior, an enelogy could be constructed for
any other environemtnal and behavioral situation.
Malfetti views driver behavior as being at any moment a point on

a continuum, with safe driving at one end and unsafe driving at the

1660rdou J. Azar and Alfred H. Lawton, "Consequences of Physical

and Physiologicel Change with Age in the Patterns of Living and Housing
for the Middle-Aged end Aged," Patterns of Living and Housing of
Middle-Aged and Older People (Washington: U,.S, Department of Health,
Education, and Welfare, Public Health Service, 1965), pp. 19-26.

Also Gordon J. Azar and Alfred H. Lawton, "Sensory and Perceptual

Changes that May Influence Housing Needs of the Aging," Ibid., pp. 1l1l-
15.



other. He sees the initial position and stability of this point as

being determined largely by the charecteristics of the individual.l”

He then goes on to say that!

In constent Iinteraction with these characteristics
are hundreds of forces, usually transient, which relate
t0o & particular driving episcde. Examples asre the be-
havior of other drivers, presence of enforcement offi-
ciels, signels, flow of traffic, and conditions end
characteristics of both highway and vehicle, Also
influencing the driver are such factors as where he
is going, how much time he has to get there, what he has
has been eating and drinking, how he is feeling, what
he is thinking sbout, locking at, and listening to,
and hls immedlate relationship with his psssengers,
his wife, his bhoss, and other persons important in
his life,

As these forces interact with one another and with

characteristics of the i1ndividual, they may move the

point representing driver behavicr toward the safe or

the unsafe end of the continuum.l8

A great desl of the accident litersture has focused on the guestiocn
of "eccident proneness.” The question of sccident proneness has arisen
beceuse of the incidence of sccldents has been found to be closely
related to personelity or psychclogical factors. A resume of litera-
ture on this question can be found in either Malfetti (cited ebove)
or Schulzinger.l9 Both are in sgreement that psychological factors
ere of prime dmportance in the causation of ececldents. Both also

agree, however, that lnherent accident proneness -- 1n the sense of one

person being accident prone while others are not -- does not exist.

17 ames 1. Malfetti, "Attitudes and Safety in Recreation,”
Public Health Reports {Volume 78, June 1963), p. W78.

18 id., p. 479.

e

)lgM. S. Schulzinger, The Accident Syndrome (Springfield, Ill,:
1956).




Rather, the mental maladjustment which seems to lie at the base of
risk taking behavior is usually fleeting or only mildly prolonged and
it occurs in all segments of the population in response to the inter-
action of the individual's personality with a varkety of transient
environmental forces.

An interesting question arises, however, as to the variation in
levels of risk taking behavior with the average levels of various
physical and socio-economic forces in the enviromment over the long
term. We might hypothesize, for example, that the level of rigk teking
varies with the degree of irritability caused by the level of physical
stresses such as noise, or with excessive heat or cold. Another variable
which might affect risk taking behesvior through the mechanism of
increased irritability is residentiel density. Finally, risk teking
might vary with general socio-economic level. If so, any analysis
which attempts to relate home accidents to housing quality will be
biased unless the variation in risk-taking with socio-economic level
is taken into account,

None of the sbove hypotheses have been tested, but the possibility
remains that the level of risk taking may vary in important ways with
the levels of various environmental variables just as it seems to vary
with age and sex.

One study of which the author is eware which begins to impinge on
this type of question is concerned with expressive self-testing in

driving.zo The need to test one's self in this fashion would seem to

20John M. Roberts, Weyne E. Thompson, and Brian Sutton-Smith,

"Expressive Self-Testing in Driving," Human Organizations (Volume 25,
Spring 1966), pp. S54-63. Also Cornell University Center for Housing
and Envirommental Studies, Division of Urban Studies, Article Reprint
No. 17.
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be one among many emotional states which might lead to a higher level
of risk taking behavior. In the particular study cited, the euthors
attempt to relate high self-testing to a variety of other attitudes as
well as to class membership. Although the types of attitudes with
which their survey was concerned are not particularly relevant to the
subject being considered in this thesis, surveys of this type might
be a means of relating psychological factors thought to be important
in accident causation to variocus environmental variables of the types

mentioned above.

Envirommental Hazards

We know that a person, if for scme psychological reason his
propensity to have an accident is high enough, can have an accident
even in the relative safety of a padded cell. Nevertheless, for the
overvhelming majority of people who have accidents the propensity to
have them is not that high. Thus we might hypothesize that a person
who 1s emotionally very upset on a given cccasion might be liable to
have an accident almost enywhere, while a person with a lower propensity
might require a very dangerous situation in order to have an accident.
If we are willing to accept this strictly qualitative idea, then the
environmental situation which is considerably more dangerous than that
considered "normal"” might be thought of as & hazard. Although acci-
dental injuries can occur anywhere, our hypothesis in essence says
that, all other things being equel, they are more likely to occur

where the number of hazards is large.
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It is appropriate to divide the hazard into two elements, because
data which give us only the sgent of injury without also giving us the
physical mechanism of the accident is of little value when we attempt
to devise preventive programs., One or two examples might be appropriate
to illustrate the distinction between the two. Suppose we have an
accident fatality in which a fall is considered to be the agent of
injury. This information is relatively useless unless we are also

given the mechanism of the accident, which might be something like

"slipped on loose rug," or "tripped on defective stair," or "weak
railing broke, allowing person to fell." For another example, suppose
we have the accidental poisoning of a young child. The agent might be
considered to be the poison itself. The mechanism, however, might be

n

either "was left in the open after use by parent,” or "storage place
was accessible to child."” These are two entirely different situations,
one involving the layout of the home itself and the other involving
neglect on the part of the parent.

The distinction between mechanism and sgent used here seems
especially meaningful becsuse all housing can be expected to have a
variety of agents, while not ell housing has the type of situations
vwhich would correspond to the mechanism being a fault of the house
when an accident occurs.

Although all housing can be assumed to contain hazards, it seems
reasonable to expect that so called "dilepidated" housing has in
general a greater number of such hazards per dwelling unit. Another
way of expressing this idea is to say that we expect dilapidated

housing to have a higher density of hazards. If this is so, there may
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thus be more opportunities for the individusl to have accldents if he
is at a given level of meccident propensity.

Although 1t has not been shown that either (1) a higher density
of hazerds sctuslly prevails in dilapidsted housing or (2) the greater
number of opportunities actually results in more gccidents and in-
Juries, this sssumpticn seems to be one of the underlying rationales

for our concern with substandard housing.

Conclusion

S0 far we have seent that home eccidents do in feet constitute s
serious public health problem, and that we have only a very general
accident model., This mecdel is very hypothetical and has not yet given
us the lnsights which we need if the problem is to be attacked. Thus
we need much more research in order to begin to fill in the gaps and
answer some of the questlonsz which the model poses,

The model has been presented here for two purposes. The first
1s simply for the generel Iinformetion of the reader. The seéénd is
80 that we may make use of it in order to develop some hypotheses
gbout the meaning of the rest of the thesis,

The remsinder of this thesis will be primafily concerned with the
description of an attempted correlation of home accident fatality
rates with levels of housing dilapidation in a set of selected counties.
Thus the gencralired model set forth here should be kept in mind so
thot we may eveatuelly return to it with the ldea of constructing a

get of porsible hypotheses about whiat such a correlation might mean.



CHAPTER II
THE DATA AND THE ORIGINAL REGRESSTON

Introduction

Chapters II and III describe an attempted correlation of home
accident fatality rates with housing quality data by counties for the
State of Kansas during the period from 1950 to 1957. The hypothesis
is that accident fatality rates are correlated with housing quality.

The idea behind the analysis is that before an assertion is made
that dilapidated housing is unsafe and mount programs to eliminate it,
we should attempt to test this assertion. This involves first testing
the idea that m correlation exists at all, and either accepting or
rejecting this hypothesis at some level of statistical significance.
If this hypothesis were tested with several different sets of data and
repeatedly rejected, then that would be the end of the matter. If,
on the other hand, the hypothesis was repeastedly accepted we should
then return to the home accident model and begin to formulate and test

hypotheses sbout why the correlation exists. None of this has yet

17
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been done, and thus this thesis attempts to deal with one smzll segment
of the process.

There wag no particular reason for chcosing the set of data used
here except that it was conveniently availeble and as applicable to the
hypothesis under considerstion as any other aveilable date. Thls does
not mean that the data was entirely satisfactory, and in particular
one of its limitations should be recognized and kept in mind when
interpreting the results. Thet limitation is that the data concerns
home accident fatalities only, and not home accident injuries In gen-
eral, We have no proof that fatality duta can be used as a surrogate
for data on injuries of all types, snd thus it should not be used as -
such., Unfortunately the fatality date is the only deta-available .. -
because the regular collection of deta on other types of injurles by

geographicel subdivisicns is not carried out by any governmental agency.

The Fatsality Dats

The fatelity dats used in the analyais waa tsken from the Kansas

Accldentsl Death Report, a bilennial volume of accidental death data

for the State of Kansas.zl Four volumes were used, giving dsta for the
eight consecutive years from 1950 to 1957. Data is tabulated in a
varlety of ways in the reports: by counties; by age groups; and by
types of agent; etc. Bince data was available by counties, 1t was
decided to attempt to correlate this data in scme way with @ meesure

of housing quality by counties.

2lganses State Board of Health, Division of Vitsl Statistics,

Kansasg Accldental Denth Report (Kansas State Beard of Health: 1952,
195, 1956, 1T—L95 .
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The Dilepidation Data

Data on the percentage of "dilapidated" housing was taken from
the U. S. Census of Housing. According to the census definition, a

dwelling unit is to be considered dilapidated if it meets any one of

the following criteria:=®

(1) Having one or more critical deficiencies, such as:
holes, open cracks, rotted loose, or missing
materials over a considerable area; substantial
sagging of floors, walls, or roof; extensive
damage by storm, flood, or fire.

(2) Having a combination of minor deficiencies present
in sufficient number and extent to give evidence
that the unit does not provide asdequate shelter
or protection from the elements or is physically
unsafe, such as: holes, open cracks, rotted, locose,
or missing materials over small areas; shaky or
unsafe porch, steps, or railings; damaged chimney;
broken, loose, or missing stair treads, balusters,
or railings; deep wear on doorsills, doorframes,
steps, or floors.

(3) Having inadequate original construction, such as make-
shift walls, lack of foundation, and dirt floors.

Data was given in the census tables on total number of dwelling units
occupied, the total number of dilapidated units, and the number of
vacant dilapidated units. It was felt that only occupied units would
be relevant, since quite obviously no accidents would have occured in
empty units. Thevefors bhe LUTBL number of occupied dilspidated units
wne valculated. This was done for eech county for the years 1950

and 1960.

22U.S. Bureau of the Census, U.S. Census of Housing: 1950.
Volume I, General Characteristics, Chapter 16, Kansas (Washington:
U.S. Govermment Printing Office, 1952), p. ix.




Since the fatality data covered an eight year time span and the
percentage of dilapidated units might alter considerably within that
time, it was felt that a statistic which would at least approximate
an average percentage of dilapidated units for the period was needed.
There was, of course, no way of knowing what the true average
actually was, so it was assumed that both the number of occupied units
and the number of occupied dilapidated units varied linearly during
the period from 1950 to 1960. The statistic ectually used was the
percentage of dilapidated housing in 1955. Given the above assump-
tins, this was calculated as (°D1950 + °D1960)/(w1950 - wl%o), where
OU equals the number of occupied units in the particular year and OD
equals the number of occupied dilapidated units. The decision to use
1955 was made because, although 1955 was not the exact midpoint of the
period under consideration, it was close enough to the midpoint so that
the slight variastion in relative percentages of dilapidation that
might obtain would not affect the final result significantly and be-
cause the choice simplified the necessary calculations.

One question which arose was that of the reliability of the census
data on dilapidated housing. Although this question cannot be
answered here, one wonders about variations in perception among census
takers. The question came to mind because of a very interesting dis-
crepancy between the housing census data of 1950 and that of 1960.

As is well known, an additional classification called "deteriorating"
was added to the census of housing in 1960. In the case of the Kansas
data being used here, this addition seems to have had the effect of

reducing the number of units considered "dilapidated” to a level far
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that which might have been expected on the basis of the 1950 levels.
It is clear that many of the units considered "dilapidated" in 1950
were considered to be "deteriorating" in 1960. Thus, it is apparent
that a large number of borderline cases exists where the judgment of
individual census takers might vary markedly.

It is also evident that a whole range of housing quality exists
and that the distribution of dwelling units throughout this range may
or may not be reflected by the distribution between the two categories
"dilapidated” and "not dilapidated." Tt might be worthwhile to attempt
a study on how well the number of dilapidated units reflects the average
level of housing quality in a set of gecgraphic units. In the present
case it is tacitly assumed that the number of dilapidated units is a
reascnable indicator of the generasl level of housing quality.

With regard to the question raised previocusly, it is to be
expected that when a large number of observations are used (105 counties
in this case) the variation in judgment of census takers will tend to
cancel out. The same can be said when larger units are used, because

larger numbers of census takers are required for these units.

Populations and Death Rates

Data on the populations of the various counties was obtained from
the U, 8. Census of Population, 1950 and 1960. In general there were
relatively large population shifts within the state during the period
in question, with most of the small rural counties showing declines

and the larger, more highly urbenized counties showing substantial
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each county shifted populstion in g linear fashion and on that basis

a8 population was computed for the midpoint of the period in question.
Rew death rates for the counties were computed by dividing these pop-
uletions into the accident totasls for counties which had been tabulated

from the Kansas Accidental Desth Report. Acc¢identsl) deaths by counties

can be found in Appendix Tsble I and the raw death rates, along with
the populations and numbers of deaths used in computing them, cen be

found in Appendix Teble II.

Heme Aceidents and the Binomial Model

The first question which arises when attempting to analyze a set
of data is that of the eppropriate analytical methods to use. In this
case the resolution of this question was alded considerably by viewing
the home accident mechanism as acting in e manner similar to that of
& bernoulll process and yielding home accident death rates for counties
in & manner similer to the binomial model.

The binomial model is aﬁplicable to sltustions with respect to
suma of randown variaﬁles having only two possible values or categories.
In this case the resident of a given county durlng a certerin time period
may either (1) have died as the remilt of a home accident, or (2) not
have died as the result of a home accident. Obviously each of these
categories includes a number of subcategories. The first can be broken
down by type of accident (mechanism end agent). The second includes
"die, but not of a hcme accident;" “"have a howe accident, but not
die;" and "not have a home accident and not die” -- but this does not

matter. The situation can be described by a random varisble having
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only two possible alternatives: to die as the result of a home
accident or not.

The second condition defining the binomisl model, that for any
single triel -- or for any single individual in the population during
the given time period -- the probability of dying as 2 result of =
home accident (the bernoulli parsmeter, p) is the seme, presents a
more difficult prcblem. This condition requires that each individual
in the population -- in our case each individual residing within a
given county during a certain period of time -- has the same probability
as each other individual in the county of being the victim of a home
accident death., As seen in Chapter I, this is not the case. We know
that the probability varies with certain individual characteristics
such as age; that this probability may be altered by a myriad of environ-
mental forces; and that even if a set of individual characteristics
and general envirommental forces is specified we can talk only of the
average probebility for individuals within that homogeneous group.

Thus we must recognize that the second condition is not satisfied.
Nevertheless, it seems reasonable to make the assumption that the
result obtained from a process in which the individual observations
are subject to different probability parameters is similar to the
result which would be obtained if each individual observation were
subject to the average probability parameter of the group. Thus we
are assuming that if we had a large group of m counties, all of popu-
lation size n and all subject to the same average probability para-
meter {on the part of the individual person), the resuiting distribution

of home accident deaths per county (and consequently home accident
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death rates) would be a binomial probability disfribﬁtion resulting
from a binomial process with persmeters p and n.

As &n exsmple, suppose that there existed a.hypéthetical get of
counties emch with & population of n people, Furtﬁer; éuppose that
in each of these counties during & given time period each individusel
had & probebility p of suffering a home accident death. For this
hypothetical situstion the binomial probability of exactly u home
accident deaths occurring in a given county, where u can assume any
of the vealues 0, 1, 2, ... nr, would be given by the expression

' -
Pr(u) = ETT%:E’T p’q"™

where q = 1-p. Substitution of the appropriste values into this
expression would yield the binomisl probability of exactly u home
accident deaths occurring, convertible into death rates, for the
hypothetical set of counties of a given population size,

Ae a test of the ides that home accident fatality rates follow
the blncmial model, binomial distributiona were computed for two
theoretical sets of countlies, one with n = 2000 end p = .00L6 and one
with n = 10,000 and p = .0016. These were compared with a set of Ll
counties with an aversge p = .0016 drawn from the Kansas deta, These
are shown in Appendix Tables IV through VI the real life distribution,
after scme arbitrary smoothing, is remarkebly similar to the thecretical
distributions. Thus it would seem thet the Aistribution of deaths and
death retes among counties does follow a process similer to the binomial
medel, This idea is important because it yielded some insights which

were important later in the analysis.,



25

Choice of Analytical Techniques

The hypothesis that a correlation exists between housing quality
(as measured by the percentage of dilapidated housing) and home acci-
dent fatality rates, when put in terms of the binomial model, says that
the bincmial paremeter p should vary as a function of the percentage of
dilapidated housing. In the situetion at hand in this thesis, we have
105 counties, each with its own percentage of dilapidated housing and
its own hypothesized binomial parameter p. If for each of these
counties we had a group of others identical to it, the death rates
within each group of counties should be binomially distributed accord-
ing to the appropriaste parameters of that group, Py and n, . If we
took the data for these 105 counties and ran a linear regression (assum-
ing that p varies linerarly as a function of dilapidation percentage),
the regression equation should pass through the expected means of the
105 hypothesized binomial distributions, This idea is shown in the
accompanying diegram. The diegram shows three of a potentielly in-
finite number of binomial distributions which could exist, or of the

105 which are hypothesized to exlst in this case.

h o]
Binomial
Parameter
(Death Rate) f;:::;*/’
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[

Dilapidation Percentage
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@iven the neture of the hypothesis as shown above, there are two
pessible methods of testing it. One method would be to compute the
average home accident death rate, for the entire state and attempt to
determine whether the range of -home accident death rates by county
which actually existed would be possidle using the statewlde average
rate a8 a binomial parsmeter. - This could conceivably be tested at some
level of gignificence. There would be several problems invelved,
however, which would meke such eén analysis very difficult. There would
be a problem In choosing sn appropriate ccunty slze parameter, n,
since the amctual county sizes vary over a wide range. Secondly, the
home accident process does not meet the conditions of the bincmial
model so exactly that we eould have any confidence in the result of
such an anelysis. Third, the analysis would not yield a result which
would tell us something about the ectusl relationship which might
exist between the two variables, 1.e., an equetion., Thus this methed
was rejected as not being sulteble for the situstion at hend.

The method actuelly chosen for use in the enalysis was the method
of lesst squares linear regresaion, Although there proved to be prob-
lems with this method alsc, discussion of these will be deferred until
later in the chapter.

The actual analysis contained the following sequence of steps.
Initlially, a linear regression was run on the raw data which was pre-
sented earlier in the chapter. As this was being done, some further
thinking about the problem led to the conclusion that e regression
on the raw data would not teke certain factors into account and thus

would not be entirely valid. The analysis then continued through a



process of determining the appropriete manipulations to make on the
data in order to make the regression more valid, making these manipula-
tions, and running regressions on the adjusted datas in order to obtain
a more valid result. This sequence will be described through the re-

mainder of this chepter and Chapter III.

The Initial Regression

As mentioned previously, the total number of deaths by counties,
dilapidation percentages, and raw home accident death rates are shown
in Appendix Tsbles I, II, and III. The home accident death rates were
plotted against dilapidetion percentages, as shown in Appendix Figure I,
and a straight line was fitted to these points by means of a least
squres linear regression. The regression equation was found to be
v = 16,12 + 0,17hx, thus indicating a slight correlation between
substandard housing and home accident fatality rates. The units used
in the equation are deaths per 10,000 populetion per eight years (y)
and percentage of dilspidated housing (x), respectively.

In spite of the slightly positive slope of the regression equa-
tion, the standerd error of estimate was found to be 6.27 and the
coefficient of determination (re) was found to be only .00365,
indicating that only & little more than one-third of one percent of
the variation was explained., A t-test showed that the leve of signi-
ficance wag only .55, indicating that our result could easily have
occurred with absoclutely no correlation between the two variables
55 percent of the time. Thus the outlook for further analysis of the

data was not particularly favorable,



For several ressons, however, the results of the initial regression
were not considered to be conclusive and further enalysis was done.

These ressons included the following.

Problemg with Use of Regression on Raw Dats

There sre two major reasons why the use of a regression on dsta
concerned with raw home accident death rates by counties is not wvalid.
These are: (1) the fact that the age distribution of the population
varies markedly smong counties; end (2) the fact that counties are not
gll of the same population size. The remainder of this chapter will

consist of a discussion of the problems which these two facts pose.

Varistion in County Population Sizes

The distribution of populetion sizes in the 105 Kanses counties

iz shown 4in Table k4,

Table L
Population Size No. Counites
0 - 5,000 _ 20
5,000 - 10,000 33
10,000 - 15,000 18
15,000 - 20,000 10
20,000 - 25,0’00 8
23,000 - 50,000 1l
50,000 - 100,000 2

Over 100,000




As can bte seen from this table, the majority of counties are clustered
et the lower end of the population size scale, with approximately half
of them containing less than 10,000 inhabitants each. There are only
a very few large counties. In the simple regression the counties are
treated equally, with the smallest county receiving as much weight in
the analysis as the largest county. There are reasons, with respect
to both of the variables being used in the analysis (dilapidation per-
centages and hcme accident deeth rates), for considering this equal
welghting to be invalid.

With respect to the dilapidation percentages, it will suffice to
quote the following frem the U,S, Census:23

There is evidence that scme enumerators obtained too

large or too small a count of dilapidated units.

Consequently, data on condition for small areas,

which depend on the work of one or two enumerators,

are subject to a wider margin of error then is to be

expected for larger areas, where the data represent

the returns made by several enumerators.

With respect to the home accident death rates, Teble 5 shows
standard deviations relative to expected death rates for the theoreti-
cal binomial distributions for sets of counties of various population
sizes and p = .0016. The two right hand columns are shown in terms of
deaths per 10,000 population per eight years in order to correspond
with the data being used in our analysis. The figures in these two
columns indicete that when large pcpulation units are used the actual

death rate is likely to fall much closer to the expected death rate.

23U.S. Bureau of the Census, U.S. Census of Housing: 1950. Volume
I, General Characteristics, Chapter 16, Kansas (Washington: U.S.
Governmer. ’rinting Office, 1952), p. ix.
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Teble 5
Standard Devistions of Binomials, p = .0016

Per 10,000
. : ___per Eight Years
Assumed Expected Standard Expected Standard
County Size Deaths Deviation beaths Deviation
3,000 4.8 2.2 16 7.3
5,000 8;0 208 16 ’ 5-7
10,000 16.0 k.0 16 .0
50,000 80.0 8.9 16 1.8
100,000 160.0 12.6 16 1.3

Therefore, the death rate for a large cocunty can be expected to yield
more information than 1s yielded by the death rate for & small county.
There is anocther way of looking at thls question thet will be

1liustreted with a simple:example. Suppese thet in the accompanying
diagrem the x's represent counties of one million population each and
the circled dots represent ccuntles of one thousand pepulation each.
If we wished to determine the relstionship between the death rate and
percentage dilapidation, a simple regreasion treating the counties
equally would glive a hoizontsl line, i.e., no relation. This result
iz obvicusly absurd. Suppose that we could break cach of the large
counties douwn inte a thousand units of one thousand population each --
then the mesn death rate and mean percentege dilespidstion for each of
these groups would fall in exactly the spots already indicated by x's,
and the regression line through the totsl 2,002 points would be a
disgonal ag shown on the diasgram. This result assumes, of course,
that the smaller units would behave dn the manner assumed by the binomiml

model,
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Death ~
Rate

Dilepidation Percentage

Thus there is certainly a question as to whether counties of varying
sizes should be treated equally as in a simple regression, and something
can be said for giving the larger counties a weight more in line with
the information which they contribute. This might mean either using
only the larger counties in the analysis or aggregating the counties
into larger population units in order to give each county a weight

commensurate with its population size.

Variations of Population Age Distribution

The second problem to be considered is the variation of the age
distribution of the population among counties. This was not teken into
account in the initial regression and thus was one of its major weak-
nesses. Table 6 shows age group-specific home accident death rates
derived frcm the Kansas data, in deaths per 10,000 population per eight
years, It is immediately evident thet the death rates of counties

should vary widely according to the age compositions of their population.
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Table 6
Age Qroup -- Specific Death Rates

Age Group Deaths/10,000/8 yesrs
0 - iy 20.5

5 - Ul 3.68

45 - 6l 8.35

65 and over 97.1

A home accident desth rate of 97.1 would“not be at all out of line for
e county whose population was virtually all over 65 years of age, Thus
any analysis which compares death rates by counties must teke the sge

factor into account.

Conclusion

This chapter has described the data being used and the initiael
linear regresaion done on that date, as well as some of the problems
inherent in both. The following chapter will deseribe the adjustments

which were made in an attempt to cope with these problems.



CHAPTER TII
FURTHER MODIFICATIONS

Introduction

As seen in the previous chapter the initial sttempt to relate hous-
ing quality with home accident fatalities, a simple regression per-
formed on the raw data, was not an outstanding success. Although the
regression showed a slight correlation, the regression equation was
found to explain virtually none of the variastion in the data and the
standard error of estimate was quite large. Aside from this, there also
remained e question as to whether a regression was appropriate at all
given the wide variastion in population sizes of counties. Finally it
was felt that the variation in age composition among counties should
also be taken into account.

In order to correct these deficiencies some further steps, to be
described in this chapter, were taken., Chief among these was the use
of an "equivalent population” concept to adjust the population sizes

of counties in order to remove the effect of variastions in ege composition.

33
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Also used was the idea of aggregeting the counties into larger groups,
both to cut down on the amount of variation in the datas and to remove

the effect of variations in county size.

The Equivalent Population

Two means of adjusting for variations in age ccmposition, essen-
tially two sides of the same coin, were examined. These can be char-
acterized as the concept of "expected deaths" and the concept of
"equivalent population,” respectively.

As will be remembered from Chapter II, the home accident death
rate varies markedly among age groups in the population. The concept
of expected death begins with the assumption that these age group
specific death rates, computed on the basis of the statewide population,
should apply equally well to the individual county populations if all
other factors are held constant, Thus if we apply the statewide age
group specific death rates to the ege group cohorts of an individual
county and sum the number of deaths obtained, we get an "expected"
number of desths for the coupty, i.e., the number of deaths to be
expected in that county if the statewide age group specific death rates
remained constant, on & geographic basis, over the entire state. An

exsrmle of this calculation is shown.

Age Cromm Poen. (10,000's) Statewide Rate Exp. Deaths
0-4 6.6% 20.5 136
5 - Lk 3h.1h 3.68 126
65+ 4,48 97.1 L35

Total 782
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The number of expected deaths can then be compared with the nunmber
of deaths uhich-actuali; occurred,.i.e., the ratio of aétunl to expected
deaths can be computed. The example shown 1s the actual computation for
a group of Kansas counties which had been aggregated. In this case the
actual number of deaths was 704 as compared to the 782 expected, giving
a ratio of actual to expected of 0.90.

If this calculation were done for all counties in the state, the
ratios could then be plotted against the corresponding percentage rates
of dilapidation and e regression equation fitted to the data. The
result, however, would obviously be in terms of the ratio of actual to
expected deaths. While this rastio is conceptually useful, it was felt
that in the current analysis it would be worthwhile to attempt to keep
the results in terms of desth rates. Therefore, another method was
devised which did this while performing the same function, that of
adjusting the data for variations in age composition. This procedure
can be called the method of "equivalent population.”

In order to perform the "equivalent population” computation for
a county with a given age group distri£ution of population, the popula-
tion of each age group ecchort is multiplied by the ratio of the state-
wide home accident death rate for that cohort to the statewide home
accident death rate of the population as a whole. This operation gives
an "equivalent" population equel to the population which, at the average
statewide death rate, would expéct the same number of deaths as the
original population at its cohort specific death rate. For example,
since the population group over 65 has a home accident death rate of

97.1 while the population as a whole has a home accident death rate of
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16.3k, the over 65 cohort must be hultiplied by the ratio 97.1/16.34 =
5.93 in order to obtain its equivalent population.

When these products are summed they give an "equivalent" population
for the county. Note that this "equivalent" population will differ in
size from the original population of the county and, when applied to
the actual number of deaths in that county, will inflate or deflate the
aversge (non cohort specific) home accident death rate for that county
according to whether the original age distribution of the county's pépula-
tion would tend to bies the actual number of deaths either upward or
downward. For example, a county with an abnormally large segment of
its population over 65 would tend to have a much greater number of
deaths than would be expected if the average statewide death rate were
epplied to its population, simply because the elderly population exper-
iences a much higher death rate statewide. In this case the equivalent
population would be larger than the actual one, thus cancelling out the
effect of differential age distribution. An example of this popﬁlation

calculation is shown, using the seme aggregated group of counties as

before.

Age Group Pop. (10,000's) Ratio Eq. Pop
0-54 6.6k 1.255 8.3
5 - Ui 34,14 0.225 7.7
45 - 64 10,17 0.51 5.2
65+ L. 48 5.93 26.7

Total 55.4 47.9
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Note that in this example the equivalent population came out to be only
47.9, as opposed to the actual population of 55.4. The ratio of equiva-
lent to mctual was 0.865. To see the relationship to the expected
deaths method, note that multiplication of the equivalent population by
the statewide average desth rate (47.9 x 16.34) gives the seme number
of expected deaths (782) as obtained before. Also, if we divide the
actual number of deaths (704) by the equivalent population we get a
death rate of 14,7, which when divided by the statewide average death
rate of 16.3, gives us a ratio of 0,90, the same as that of actual to
expected deaths, Thus the two methods are essentially two sides of the

same coin.

Use of Equivelent Population with 16 Largest Counties

Since the equivalent population ccmputation involves a consider-
able amount of time, the use of the concept on all 105 counties was
judged to be unfeasible. A decision was made to use only those counties
with over 25,000 population. It was felt that if this initial test
showed that the population adjustments had significant effects, i.e.,
indicated that there were indeed large variations in the sge group com-
position of counties, the entire set of 105 counties could then be
aggregated into larger units and equivalent populations calculated for
these.

The decision to use only counties with over 25,000 population re-
sulted in a set of 16 counties containing approximately 56 percent of
the state's totsl population. The data for these counties, both before

and after the equivalent population adjustment, is shown in Appendix
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Table VII. Regression equetions were fitted to both sets of data by means
of least squares linear regression.

The plotted sets of data, with regression lines, are shown in
Appendix Figures IT and III. The unadjusted datas yielded the equation:

y = 6.15 + 2.29x,
with a standard error of estimate of 3.4 and a coefficient of determine-
tion (ra) of 0.525. Through use of the t-test the correlation coeffi-
cient was found to be significant et the .002 level. The adjusted
data ylelded the equation:

y = 10.8 + 1.3x,
with 8 gstandnrd error of estimate of 1.9 and an r2 of 0.55. The corre-
lation coefficient was found to be significant at the .00l level.

While both correlstion coefficients were found to be significant,
it is interesting to note that the equations themselves were substantially
Qifferent, as were the standasrd errors. Use of the equivalent popula-
tion took a substantial amount of error out of the data.

Since the equivalent population adjustment did have such a sub-
stantial impact in this case and because data which has been adjusted
in such & menner is obvicusly preferable to unadjusted data from a
theoretical point of view, it was felt that the adjustment should be
meéde in some fashion on all the deta, even if doing the computetions for
all the individual counties was not feasible., Thus it was decided to
aggregate the counties into groups on the basis of percentage rates of
dilapidetion end to perform the equivalent population adjustment on

these groups.
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Aggregeting the Date

The date was aggregeted in the following fashion. Four levels of
dilapidation percentages (0-2.99; 3.00-4,99; 5.00-6.99; 7.00 and over)
were chosen. The idea of aggregating on this basis was that it would
give the aggregate groups the widest possible reange of dilapidation
percentages.

Once the counties had been grouped on this basis, the next step
was to obtain age group populations for them. This could only be done
by adding together the individual figures for each county to obtain
totals for the entire group for both 1950 and 1960 and then interpolating
on the assumption of a2 linear change during the period in question. A
set of age group cohorts for each group of counties was obtained in
this fashion.

Likewise with dilepidation rates, the individual rates for counties
vere not simply averaged. Rather, the individual numbers of occupied
units and occupled dilapideted units were summed and the total occupled
divided into the total occupied dilapidated in order to obtain a
dilapidetion percentage for the group as a whole. Since the county
sizes varied so ‘widely, to have simply averaged the individual rates
would have been to give an invalid result. The dilapidation data for
these aggregete groups is shown in Appendix Table VIII.

Death rates for these sets of counties were calculated on the
basis of the original populations and on the basis of equivalent popu-
letions. The results, derived from data which can be found in complete
form in Appendix Tables VIII and IX, are summarized in Table 7. Straight
line equations were fitted to both of these sets of data (unadjusted

and adjusted) by the method of least squeres linear regression.
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Table 7
Dilapidation Aggregate % Adjusted
Group Dilapidetion Deeths Pop. Rate Eq. Pop. Rate
0-2.99 2.21 704 55.4 12,7 k7.9 1k4.7
3.00-4.99 3.85 1072 65.6 16.3 67.7 15.8
5.00-6.99 5.97 1136 60.4 18.8 63.9 17.8
7.00 and over 8.u4k4 372 20.0 18.6 21.6 17.2

In the case of the unadjusted data the regression equation was

found to be:

y - 12.0 + 0.90x,
with a standard error of estimate of 1.15 and & coefficient of determina-
tion (ra) of 0.73. Use of the t-test showed the correlation coefficient
(r) to be significant at the 0.16 level. The adjusted data yielded the
equation:

y = 14,2 + 0.L25x,

with a standard error of 0.66 and an r2 of 0.70. The correlstion co-
efficient was found to be significant at level 0.18,

This last equaetion should be considered to be the final result of
this analysis. It has at least two adventages over the original regres-
sion equation of Chapter II in that (1) it tskes into sccount the varia-
tions of age composition of the population among counties, and (2) it
gives each county a weight more nesrly commensurate with the informa-
tion which that county has to offer, reflecting the fact that a very
large county yields much more information in that it can be expected to
fall much closer to the mean (for any given probability p) and thus

should be given an additional weight in the analysis. This equation
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should thus be & reasonable approximation of the result which would have
been obtained if a regression had been run on the individual county data
with (1) en equivalent population adjustment having been made on each
individuel county, and (2) the counties weighted according to population
size.

The standard error and coefficient of determination obtained here,
of course, apply only to the aggregate units used. If the individual
county data had been used, even if adjusted and weighted in the fashion
described mbove, the standard error would undoubtedly hsve been larger
end the equation would not have explained as much of the variation.

Both measures, however, would have been considerably better than those
obteined in the original regression, for at least three reasons: (1)

the regression line itself would have had a greater slope; (2) the

data would have been weighted in favor of the larger counties, which
tend to have less variation from the expected value; and (3) the equiva-
lent population adjustment, es shown in both the regression on the 16
largest counties and the regression on the aggregated data, takes a
considerable smount of error out of the data.

Our equation (y = 14.2 + 0.425x) says that the average equivalent
home accident death rate (the mean or expected value of the binomial
distribution for a set of counties with a given percentage of dilspidated
housing and a population pyramid similer to that of the state as s
whole) is equal to 1L4.2 plus 0,425 times the percentage of dilapidated
housing. The units are deaths per 10,000 population per eight years.
Assuming for the moment that we accept this equation with no reserva-

tions, it might be interesting to exemine some of its implications.



b2

Suppose, for example, that the state had no substenderd housing --
presumably the home sccident death rate would then have been 14.2 per
10,000 per eight years, as opposed to 16,3. This mmounts to a drop of
about 13 percent, or spproximately 420 fewer home accident deaths (about
50 per year) over the elght year pericd.

Extending the argument somewheat further, from the regression equa-
tion we see that counties with no dilepidetion should have an average
death rate of 14.2 while counties with dilapidation rates of 100 per-
cent should have an average death rate of 56.7. If we wish to extend
the meaning of the analysis this far, these figures tell us that the
person living in a dilapldeted dwelling unit is four times as likely to
suffer a home accldent desth as the person living in a non-dilepideted
unit.

Extension cf the meaning of our regression equation in thils way is
unwarranted, however, and thus should not be taken too seriocusly. Al-
though & ccrrelation of home accident death rates with percentages of
dilaspidation was found, the correlaticn coefficient was not found to
be highly significent and it was obtained through the use of a limited
set of datm, Thus as far ss the implication of the regression equa-
tion is concerned it would be more appropriste to say simply that it
might be worthwhile to attempt to repeat the analysis on other sets of
data. If correlations are found coneistently with meny sets of data,

we should then begin to look for csusel mechsnisms.
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Conclusion

This chapter completes the description of the analysis done. Al-
though the analysis left many questions unanswered and was rather un-
sophisticated, it is felt that it was a significant improvement over the
use of a simple regression with raw dats and showed that, with the set
of data being used (i.e., in one state during one period of time and
under certain assumptions), there was some evidence of a correlation

between home accident fatalities and dilapidated housing.






CHAPTER IV
CONCLUSION

The work on this thesis was undertaken with two mein themes in
mind. The first of these was to gain a generel understanding of home
acclidents, the types of elements which make up the individual home acci-
dent sequence, and the nature of the hcme sccident statistics which
result when these individual events, spread out over time and space,
are aggregated. The second was to take one small segment of the prob-
lem, i.e., one of the many unanswered questions, and begin to meke pro-
gress toward snswering that one particular question. In this case the
question to be answered was whether or not a correlaticn exists
between housing quelity, as measured by census data on dilapidated
dwelling units, and home accident fatalities. There wes necessearily
a great deal of interaction between the two themes, in the sense that,
in order to make any meaningful statements about meanings of such a
correlation or to be able to go beyond a simple regression analysis of
the raw data, the process of working on the second theme required a

simultaneous consideration of the first.
LY
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With regard to the first theme there are seversl important points
vhich the reader should by now be aware of. Perhaps the most basic of
these is that an "accident"” is rarely an accident, at least in the
commonly accepted meaning of that term. Most accidents are the result
of a complex set of interacting factors and forces, both human and
envirormental. As seen in Chapter I, we are presently at the point
where we are only beginning to identify in very general terms the types
of forces which seem to play a role in accident causetion. From the
ideas and concepts put forth so far we cen construct a generalized
description of an accident model which might be applicable to the home
accident problem. This was done in Chapter I. As indicated there, one
side of the model consists of the human being, with an initial propen-
sity to have accidents (or an average initisl probability if viewed in
the aggregate) which is shifted either upward or downward by the indi-
viduel's interaction with an slmost infinete variety of envirommental
forces (physical, socio-economic, and biological) of both long term and
transient neture. On the other side of the model we have the idea that
the environment can be more or less safe, strictly in terms of the actual
opportunity to have accidents. Thus, leaving the relevant envirommental
forces strictly aside (or on the other side of the model), we might
think in terms of a level of dangerous situations or hezards which may
also vary in time and space, Although in a given situation the individual
may be so "primed" for an accident that he is liable to have one in sny
physical setting, this is prbably not the case in the majority of
accidents. The individusl may not need to have as high a propensity in

order to actually have an accident if the physicel setting is dangerous



enough. Thus the concept of a hazard may have meaning and we can think
of the whole model in terms of an individual, acted on by environmental
forces, and "in contact,” so to speak, with a given level of environ-
mental hazards.

Also very important is the idea of a distinction between the
"mechanism" and the "agent" when speaking of environmental hazerds,
Currently available statistics deal in terms only of the agent, and
these are complete enough so that we can construct tables of death rates
by age group and sgent (see Appendix Tables X through XII). Yet as
useful as these might be in helping us pinpoint the specific age group-
agent combinations in which the greatest numbers of deaths occur, we
cannot mount preventive programs without knowledge of the types of
mechanisms which are most important. This is where the data is lacking,

Turning to the asnelysis itself, perhaps the most important concept
to be gained is the idea thet the occcurrance of individual home acci-
dents, or home accident fatalities, within a given population tends to
follow a bernoulli process, i.e., the individual faces a dichotcmous
situation with a certain probability p of an event occurring, and that
the death rates in a group of counties with the ssme average probability
p of 8 death occuring will tend to be distributed in binomial fashion.

Although we have very little information as to how most human and
environmental variasbles affect this probability, one that we do have
knowedge of is the effect of age. Thus another important facet of the
analysis was the recognition of this and the use of a device called the
"equivalent population” to take it into account. It was found, through

the use of this device, that the age distribution of the population has
substantial effects.
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Finslly, returning to the bernoulli process and the binomiel dis-
tribution, it was recognized both intuitively and through examinetion
of the standard deviation of the binomial distribution that the amcunt
of information ylelded by the data for em individual county varles with
the populetion size of the county. It follows from this that more weight
in the analysis should be given to the larger counties and thus the
validity of e simple regression comes into question. No rigorous
theoreticel analysis was done here to attempt to determine what the
welghting should be. Rather, it was azsumed that weighta should be
distribtuted in proportion to population size,

Turning to the second theme, scme evidence was found to indicate
a relatlon between the percentage of dilspidated housing, as defined
and enumersted by the U.8. Census, and the average home accident death
rate, corrected for varistions in the age distribution of county pop-
uleticns, for counties in the State of Kensas during the period from
1950 to 1957,

Several things should be kept in mind, however. The first of these
is that the correlation obtained was not of s high level of astatistiesl
gignificance and it was obtained through the apalysis of a limited
get of data. Thue 8 great desl of importance should not be attached to
it. Rather, it should be viewed ag an indicsticn that similar anslyses
of other sets of dsts might be worthwhile, We cannot begin to general-
ize until the enalyses of several sets of dsts have repeatedly indicated
that a relationship exists.

Further,-ihis analysis says nothing sbout health in general as 1t

reletes to housing quality, nor does it say anything about home ascclident



injuries of all types. The analysis of data on sll types of home acci-
dent injuries relative to housing quelity would undoubtedly be more
worthwhile -than the snalysis of fatality data only. Unfortunately,

any such analysis will require a great deal of effort in data collection,
since governmental agencies do not collect and publish such data.
Although the U.,S National Health Survey collects data on all types of
injuries, it does not collect data c¢n other variables which might be
relevant to the causation of those injuries.

As was mentioned earlier, there are large gaps in our knowledge
about most of the detailed relstionsiips involved in the accident
causation model. Much research remaiis to be done on all of its aspects.
As a result of this fact it is impostible at present to attach a definite
meaning to any correlation which may 2xist between home accident deaths
end housing quality. ©Such a correlst.on might exist as a result of any
one of or combination of the followirg factors:

(a) Human factors or general emvironmental forces covarient with

but unrelated to housing quwality.

(b) General envirommental force; associated with housing quality.

(¢) variation in the density of envirommental hazards with

housing quality.

Thus, as can reedily be seen, even if a correletion can be consistently
demonstrated with a variety of sets o! data, all the questions will not
be answered, These questions relate {o the various elements of our
accident model, i.e., the 'ndividual, the general envirommental forces
which may affect his propensity to have accidents, and the distribution

of envirommental hazards over the rangs of housing quality. The answers
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will be found only if more research is dome, using the generalized home

sccident model as a besis for the formulation of hypotheses.
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Kansas Home Accident Demths by County and Yesr, 1950-1957
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1951
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County 1950 1951 1952 1953 1954 1955 1956 1957
Shawnee 22 30 22 22 28 14 17 21
Sheridan -- -- - - 2 -- 1 1
Sherman -- -- - - -- 2 - 2
Smith 3 6 2 b i 1 6 1 L
Stafford 3 3 1 2 2 1 5 3
Stanton -- - 1 -- - .- - --
Stevens 2 - - 1 - 1 - 1l
Sumner 8 11 5 L | 7 5 3 2
Thomas - - 3 - 1 1 1 .-
Trego 1 5 1 - -- 1 2 2
Wabasunsee 1 1 1 2 3 6 -- 2
Wallace - -—- 1 -- - X - -
Washington 6 4 2 2 T 1 2 1
Wichita 1 -- - 1 2 -- - e
Wilson - 1 6 1 1 1 5 2
Woodson 1 1 L4 -- 3 - - 3
Wyandotte 50 39 35 29 45 LO 21 32
Total L63 470 k19 343 475 37k 373 370
* Source: Kansas State Board of Health, Division of Vital Statistics,

Kansas Accidental Death Report, biennial statisticel report,

covering the preceding two years (Kansas State Board of
Health: 1952, 1954, 1956, 1958).

Table #39, pp.
Table #27, pp.
Table #28, pp.
Table #19, pp.

1952 edition
1954 edition
1956 edition
1958 edition

1950 & 1951
1952 & 1953
1954 & 1955
1956 & 1957

-

'

90"92.
72-73.
92-93.
72"73 .
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Table IT

Unadjusted Desth Rates by Counties

(Home Accident Death Rates)

Deaths- Deaths/
Population (10,000's) Eight 10,000/
County 1950 1960 New Years 8 years
Allen 1.82 1.64 1.75 32 18.33
Anderson 1.03 0.90 0.98 14 14.33
Atchison 2.15 2.09 2.13 37 17.41
Rarber 0.85 0.87 0.86 15 17.45
Barton 2.99 3.24 3.09 L7 15.21
Bourbon 1.92 1.61 1.79 L6 25.66
Brown 1.47 1.32 1.4 20 14.20
Butler 3.10 3.84 3.Lo 56 16.49
Chase 0.48 0.39 0.45 12 26.86
Cheutauqua 0.7k 0.60 0.68 17 24,97
Cherokee 2.51 2.23 2.40 L8 20.00
Cheyenne 0.57 0.47 0.53 7 13.25
Clark 0.39 0.34 0.37 7 18.79
Clay - 1.7 1.07 1.13 38 33.66
Cloud 1.61 1.44 1.54 32 20.75
Coffey 1.0k 0.84 0.96 28 29.15
Comanche 0.39 0.33 0.36 12 32.96
Cowley 3.69 3.79 3.73 66 17,70
Crawford 4,02 3.70 3.90 13 28.50
Decatur 0.62 0.58 0.60 6 9.97
Dickinsen 2.12 2.16 2.13 L 19.21
Doniphen 1.05 0.96 1.01 16 15,80
Douglas 3.4 4.37 3.79 51 13. 44
Edwards 0.59 0.51 0.56 9 16,05
Elk 0.67 0.50 0.60 13 21.57
Ellis 1.90 213 1.99 23 11,54
Ellsworth 0.85 0.77 0.82 14 17.12
Finney 1.51 1.61 1.5% 21 13.56
Ford 1.97 2.09 2.02 26 12.89
Franklin 1.99 1.95 1.98 39 19.72
Geary 2.17 2.88 2.hs5 L6 18.76
Gove 0.44 0.41 0.43 5 11.60
Graham 0.50 0.56 0.52 6 11.44
Grant 0.46 0.53 0.49 N 8.18
Gray 0.49 0.44 0.47 12 25.60
Greeley 0.20 0.21 0.20 Y 19.60
Greenwood 1.36 1.13 1.26 16 12.65
Hamilton 0.37 0.31 0.35 8 23.02
Harper 1.03 0.95 1.00 14 1k.0b
Harvey 2.17 2.59 2.3k 22 9.42
Haskell 0.26 0.30 0.28 L 14,49
Hodgeman 0.33 0.31 0.32 3 9.29

(Con't)
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Table II (Con't)

Deaths- Deaths/

ngg;ation glo,ooo's) Eight 10,000/

County 19 1960 New Years 8 years
Jackson y P 3 1.03 1.08 10 9,27
Jefferson b It 1.13 1.12 29 26.01
Jewell 0.97 0.72 0.87 19 21,82
Johnson 6.28 14.38 9.52 82 8,61
Kearney 0.35 0.31 0.33 1 3.00
Kingman 1.03 1.00 1,02 12 11.79
Kiows 0.h47 0.46 0.47 2 L.26
Labotte 2.93 2.68 2.83 69 24,39
Lane 0.28 0.31 0.29 1 6.88
Leavenworth L.24 4.85 L. 48 84 18.74
Lincoln 0.66 0.56 0.62 11 iy P
Linn 1.01 0.83 0.93 25 26,76
Logan 0.42 0.%0 0.4 3 7.25
Lyon 2.66 2.69 2.67 L9 18.33
Merion 1.63 : 5} 1,58 29 18.34
Marshall 1.79 1.56 1.70 Ls 26,48
McPherson 2.37 2.43 2.39 28 11,71
Meade 0.57 0.55 0.56 6 10,66
Miami 1.97 1.99 1.98 33 16.69
Mitchell 1.03 0.89 0.97 17 17.46
Montgomery L.65 L.50 k.59 102 22,22
Morris 0.85 0.74 0.80 16 19.88
Morton 0.26 0.34 0.29 6 20.63
Nemsha 1.43 1.29 1.38 19 13.80
Neosho 2.03 1.95 2.00 60 30.01
Ness 0.63 0.55 0.60 10 16.72
Norton 0.88 0.80 0.85 15 17.65
Osage 1.28 1.29 1,28 26 20.25
Osborne 0.86 0.75 0.81 20 24,58
Ottawa 0.73 0.68 0.71 13 18.39
Pawnee 1.10 1.03 1.07 23 21,44
Phillips 0.93 0.87 0.90 20 22.11
Pottawatomie 1.23 1.20 1,22 27 22,15
Pratt 1.22 1.21 1.2) 21 17.30
Rawlins M.51 0.53 0.55 9 16.28
Reno 5.h1 5.91 5.61 81 14,45
Republic 1.15 n.98 1.08 21 19.L46
Rice 1.56 1.39 1.49 24 16.06
Riley 3.34 k.19 3.6k ks 12.35
Rooks 0.90 0.97 0.93 10 10.73
Rush 0.72 0.62 0.68 9 13.2%
Russell 1.34 1:13 1.26 17 13.51
Saline 3.34 5.47 4,19 sk 12.88
Scott 0.49 0.52 0.50 8 15.86
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Table II (Con't)

peaths- Deaths/

Population {10,000's) Eight 10,000/

County 1950 1960 New Years 8 years
Sedgwick 22.23 34,32 27.07 339 12.52
Seward 1.00 1.59 1.2k 21 17.00
Shawnee 10.54 14.13 11,98 176 14.70
Sheridan 0.46 0.43 0.45 " 8.95
Sherman 0.7h4 0.67 0.71 4 5.6k
Smith 0.88 0.78 0.8L4 2L 28,52
Stafford 0.88 0.75 0.83 20 24,18
Stanton 0.23 0.21 0.22 1 L, sk
Stevens 0.45 0.44 0.45 5 11.19
Sumner 2.36 2.53 2.43 L6 18.92
Thomas 0.76 0.7h4 0.75 6 8.01
Trego 0.59 0.55 0.57 12 21,02
Wabaunsee 0.72 0.66 0.70 16 22.90
Wallace 0.25 0.21 0.23 2 8.58
Washington 1.30 1.07 i.21 25 20,69
Wichita 0.26 0.28 0.27 L 14,87
Wilson 1.48 1.31 1.1 17 12,04
Woodson 0.67 0.54 0.62 12 19.37
Wyendotte 16.53 18.55 17.34 291 16.78




Dilapidation Rate Calculations
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Table IIT

1950 1960 Total
County 0.U. 0.D. 0.U. 0.D. 0.0. 0.0. %
Allen 5989 L33 5609 222 11598 655 5.65
Anderaon 3309 198 2991 79 6300 277 L.bo
Atchison 6311 793 6251 26k 12562 1057 8.1
Barber 2715 137 2834 20 5549 157 2.83
Barton 8858 458 g8LE 219 18699 677 3.62
Bourbon 616 . 67h 5752 305 12168 g79 8,05
Brown 4890 187 Lslg 213 9439 boo k.24
Butler 787 T7. 11884 k11 21671 1182 s5.u45
Chase 1568 108 1345 --- 2913 108 3.71
Chautauqua 2456 290 2158 119 T Log 8.86
Cherckea 8156 1152 7587 373 15743 1525 9,69
Cheyenne 1702 120 1505 20 3207 140 L4.37
Clark 1230 111 1156 36 2386 17 6,16
Clay 3914 147 3708 115 7622 262  3.Lh
Cloud 5134 387 4736 321 9870 708  7.17
Coffey 3414 191 2928 50 6342 2kl 3.80
Comanche 1232 s 1130 17 2362 91 3.85
Cowley 11507 Q87 12207 210 23264 1197 5.15
Creawford 13587 1100 13085 560 26672 1660  6.22°
Decatur 2017 146 1904 25 3921 171 L4.36
Dickinson 6842 331 7110 263 13952 59k  4.26
Doniphan 3290 302 3002 167 6292 k69 7.Ls5
Dovglas 9358 L65 12392 51k 21750 979 k.50
Edwards 2054 51 1674 88 3728 139  3.73
Elk 2229 400 1846 97 Lors ko7 12.20
Ellis 4838 168 5692 55 10531 293 2,12
Ellsworth 2653 338 2545 22k 5198 562 10.81
Finney 4350 k70 hL650 208 9020 678 7.53
Ford 6027 386 6386 192 12h13 578  4.66
Franklin 6380 324 6546 210 12926 3l 4,13
Geary 6071 268 7758 17 13829 h15 3.00
Gove 1176 6l 1167 37 2343 101 4.31
Graham 1470 L2 1664 37 3134 179 5.71
Grant 1274 89 1l 31 2721 120 L. k1
Gray 1397 71 1337 21 2734 g2 3.37
Greeley 567 39 619 58 1186 97 8.18
Greenwood 4382 161 3927 217 8309 378 4.55
Hemilton 1080 87 963 Lo 2043 136 6.66
Harper 3335 188 3272 36 6607 e2h 3.39
Harvey 6605 379 7686 Lol  1hs591 780 5.35
Haskell 7hs 52 848 15 1593 67 L.21
Hodgeman 918 29 930 26 1848 55 2.98

(Con’t)
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1950 1960 Total

County - 0.U. 0.D. 0.U. o0.D. 0O.U, 0.D. 9
Jackson 3608 176 3426 188 7034 6L 5.17
Jefferson 3530 278 3473 157 7003 43s 6,21
Jewell 3158 182 2532 6l 5690 246  L4.32
Johnson 18751 640 ko270 578 59021 1218 2.06
Kearney 964 137 895 4o 1859 177 9.52
Kingman 3156 51 O - 3156 51 1,62
Kiowa 1487 15 1469 57 2956 72 2.4y
Labette 9348 705 8971 k20 18319 1125 6.1k
Lane 806 9 930 22 1736 31 1.79
Leavenworth 10991 899 1239k 780 23385 1679 7.18
Lincoln 2143 9k 1906 28 Lokg 122 3.01
Linn 3355 500  29hh k9 6299 ko 10.30
Logan 1208 98 1206 131 241k 229 9.49
Lyon 8391 509 8ho2 203 16883 712 4,22
Marion 5020 129 4818 85 9838 214 2,18
Marshall 5807 Lo2 5263 206 11070 628 5,67
MePherson 7270 272 7551 170 1k821 Lo 2.98
Meade 1673 107 1726 20 3399 127  3.74
Miami 5732 Los 5996 314 11728 719 6.13
Mitchell 3188 186 2930 135 6118 321  5.25
Montgomery 15430 1026 15342 706 30754 1732 5.63
Morris 2761 150 2L68 110 5229 260 4,97
Morton 799 10 987 18 1786 28 1.57
Nemsha hol6 22l 3891 5 8137 299  3.67
Neosho 6635 Ly 6437 278 13072 719 5.50
Ness 1915 118 1751 82 3666 200 5.46
Norton 2721 116 2645 66 5366 182 3.39
Osage L006 110 L2o7 101 8233 211 2.56
Osborne 2786 L7 2539 111 5325 158 2.97
Ottawa 2h29 232 2347 69 L7776 301 6.30
Pawnee 2753 b1 3033 119 5786 160 2.77
Phillips 3018 233 2909 36 5927 269  L.sk
Pottawatomie 3796 20k 3730 58 7526 262 3.48
Pratt 390k 264 4050 174 795k h38  s5.51
Rawlins 1631 56 1554 34 3185 90 2.83
Reno 17061 B63 18916 524 35997 1387 3.86
Republic 3840 150 3420 63 7260 213  2.93
Rice Logk 326 4517 156 oL81 482 5,08
Riley 810k 323 10714 225 18818 548 2,91
Rocks 2746 380 2958 27 5704 Lo7 7.1k
Rush 2180 145 2032 65 k212 210 L.99
Russell L1ko 121 3678 158 7818 279 3.57
10522 527 16201 757 26723 1284 4,80

1416 57 1554 52 2970 109 3.67

(Con't)
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Table TIT (Con't)

1950 1960 Total

County 0.U. 0.D. 0.U, 0.D. 0.U. 0.D. %
Sedgwick 69426 3259 103422 235 172848 349k 2,02
Seward 3022 233 " 4700 164 722 397 5.14
Shawnee 32774 1854 43625 LBo 76399 2334 3.06
Sheridan 1263 54 1211 14 247Y4 68 2.75
Sherman 2215 132 2154 17 4369 149 3.1
Smith 2949 309 2698 63 s6k7 372 6.59
Stafford 2838 140 2576 61 sk1h 201 3.7
Stanton 506 80 599 L7 1105 127 11.k9
Stevens 1298 63 1324 95 2622 158 6.03
Sumner 7701 425 8222 171 15923 596 3.1k
Thomas 2258 86 2267 160 Ls525 26 5.4k
Trego 1687 29 1630 84 3317 113 3.4
Wabaunsee 2310 Lo 2182 27 LYoo 67 1.49
Wallace 720 53 603 22 1323 75 5.67
Washington k106 309 3552 81 7658 390 5.09
Wichita 737 28 768 71 1525 99 6.49
Wilson k910 278 4490 216 gL0o boy 5,26
Woodson 248 111 1912 78 k130 189 k.58
Wyandotte L9245 L5022 55872 2629 105117 7151 6.80
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Table IV

Theoretical Binomial Distribution
n = 3000, p = .0016

u Rate/10000 Pr
0 0 .008
1 3.313 .039
2 6.67 .09k
3 10,00 .151
L 13.33 .183
5 16.67 174
6 20.00 .139
7 23.33 095
8 P6.67 . 057
9 30.00 .035
10 33.33 .016
11 . - 36.67 .007

u_(n-u)

n!
Using Pr. = m}) [
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:jTable v
Theoretical Binomial.Distribution
n = 10000, p = .0016

u Rate/10000

0 0 -

1 5 --

2 2 -

3 3 -

b 4 -

5 5 .0009
6 6 .0026
T 7 .0059
8 8 .0116
9 9 .0210
10 10 .0338
1 11 .0hoo
12 12 . 0654
13 13 . 0808
14 1h .0920
15 15 .0985
16 16 .0085
17 17 .0925
18 18 .0822
19 19 .069k
20 20 .0555
21 21 0423
22 22 .0307
23 23 .0214
24 2k L0142
25 25 0092
26 26 .0056
27 27 .0033
28 28 .0019
29 29 .0011
30 30 .0006

u_(n-u)

1
Using Pr = ET%;:ETT'P q



Actual Distribution:
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Table VI

Set of U1 Counties with p = .00163
Average % Dilapidation 3%-5%

Mean Adjusted

Rate /10000 Rate # %/100 (Arbitrary)
0-1.67 0.83 0 .00 .00
1.68-5.00 3.33 0 .00 .00
5.01-8.33 6.67 2 .0LY .09
8.34-11.67 10.00 3 073 120
11.68-15.00 13.33 1U 342 .22
15.01-18.33 16.67 6 46 .22
18.34-21.67 20.00 7 .170 .17
21.68-25.00 23.33 b .08 .098
25.01-28.33 26.67 2 .09 .049
28.34-31.67 30.00 1 .02k .02k
31.68-35.00 33.33 2 .0kg .049
35.01-38,33 36.67 0 .00 .00
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Table VII
Data on Sixteen lLargest Counties

County % Dil. Pop. Death Rate Eq. Pop. Death Rate
Sedgwick 2.02 27.06 12.5 21.70 15.4
Johnson 2.06 9.53 8.6 7.12 11.6
Riley 2.91 3.69 12.4 2.85 15.8
Shawnee 3.06 11.98 14.7 11.68 15.0
Barton 3.62 3.08 15.2 2.51 18.8
Reno 3.86 5.61 14.5 5.47 14,8
Lyon 4,22 2.67 18.3 3.03 16.1
Douglas .50 3.79 13.4 3.46 12.7
Saline 4.80 k.19 12.9 3.76 1k 4
Cowley 5.15 3.13 17,7 L, 22 15.8
Butler 5.45 3.k0 16.5 3.28 17.0
Montgomery 5.63 k.59 22,2 5.19 19.6
Labette 6.1k 2.83 2h.b 3.h2 20.2
Crawford 6.22 3.90 28.5 4.78 23.2
Wyandotte 6.80 17.3k4 16.8 15.23 19.1
Leavenworth 7.18 4.48 18.7 4.25 19.8




Death Rate per 10,000 per 8 years
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Figure IT
16 Counties - Unedjusted
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Regression equation: y = 6,15 + 2.29x



Death Rate per 10,000 per 8 yeers

Figure IIT
16 Counties - Adjusted
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Regression equation: y = 10,8 + 1,3kx
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Teble VIII-A
Counties with % Dilapidetion 0-2.99
County ou oD Pop. Derths
Barber 5549 157 8598 15
Fllias 10531 223 19934 23
Hodgeman 1848 55 3232 3
Johnson 59021 1218 95187 82
Kingmen 3156 51 10178 12
Kiowa 2956 72 L6gs 2
Lane 1736 3 2909 1
Marion 0838 214 15841 29
McPherson 14821 Lho 23916 28
Morton 1786 228 2908 6
Osage 8233 211 126841 26
Osborne 5325 158 8137 20
Pawnee 57686 160 10726 23
Rawlina 3185 Q0 5528 9
Republic 7260 213 10794 21
Riley 18818 548 a6Lhg s
Sedgwick 172848 340k 270666 339
Sheriden 2l7h 68 Ly71 Y
Wabaunsee Lho2 67 6986 16
Total 339663 7498 553996 704
7498

a4 Dilepidation = 33 3

Deaths per 10,000 per 8 years = g%g% = 12,71



Tsble VIIT-B
Counties with % Dilapidation 3.00-h,09

County cu oD Pop. Deaths
Anderson 6300 277 9772 gL
Barton 18699 677 30893 &
Brown 9k39 400 14082 20
Chase 2013 108 LLe8 12
Cheyenne 3207 140 508l R B
Clay 7622 262 11228 38
Coffey 6342 241 0606 .28
Comanche 2362 g1 3641 I -
Decatur 3921 171 6021 R
Dickinson 13952 " | 50k 21343 43
Douglas 21750 . 979 37040 1 %Y
FEdwards 3728 139 5609 9
Ford 12413 578 20177 e
Franklin 12926 531 19776 139
Geary 13829 k15 2451k SRR 3
Gore 2343 101 4311 =i*“z>
Grant 2721 120 4890 b
Gray 2734 92 4688 12
Greenwood 8309 378 12646 16
Harper 6607 224 99Tl 11
Haskel 1593 67 2760 k
Jewell 5690 . 246 8709 19
Lincoln 40lhg 122 6208 11
Lyon 16883 712 26738 " Lo
Meade 3399 127. 5628 8
Morris 5229 260 8048 MR 13
Nemsha 8137 299 13764 £ 19
Norton 5366 182 8kgg A %
Phillips 5927 269 o0k7 . 20
Pottawatomie 7526 262 12189 . 27
Reno 35997 1387 56057 ... . ... 81
Rush 4212 210 €795 9
Ruszell 7818 279 12583 ¢ 17
Saline 26723 128k 41931 Ul
Scott 2970 109 504L 8
Shawnee 76399 2334 119765 176
Sherman 4369 ‘149 7097 L
Stafford sk 201 8270 20
Sumner 15923 596 24314 46
Trego 3317 113 5710 12 .
Woodson 4130 189 6196 12
Totals 413078 15918 656215 1072

% Dilapidation = 3.85%

Death Rate =

16.34 per 10,000 population per 8 years.
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.Teble VIII-C
Counties with % Dilspidation 5.00-6.99

County cu oD Pop. Desths
Allen 11598 655 17460 32
Butler 21671 1182 33958 56
Clark 2386 147 3726 7
Cowley 23264 1197 37287 66
CrawPord 26672 1660 38951 111
Grahem 3134 179 5246 6
Hemilton 2043 136 3475 8
Hervey 14591 780 23365 22
Jackson 7034 364 10782 10
Jetferson 7003 435 11151 29
Lebette 18319 1125 28293 69
Marshall 11070 628 16995 L5
Miemi 11728 719 19772 33
Mitchell 6118 321 9738 17
Montgomery 30754 1732 . 45895 102
Keosho 13072 719 19992 60
Ness 3666 200 5081, 10
Ottewa W76 301 7069 13
Pratt 7954 438 12142 21
Rice gh8]. h82 14gls5 2k
Seward 1722 . 397 12355 21
Smith S56UT 372 8418 2k
Stevens 2622 158 L0 5
Thomas 4525 246 7486 6
Wallace 1323 75 2332 2
Washington 7658 390 12082 25
Wichita 1525 999 2690 N
Wilson 9koo kol - 14120 17
Wyandotte 105117 7151 173389 291
Total 381819 20782 603565 1136

4 Dillapidation = 5.97%
Deeth Rate = 18.82 per 10000 population per 8 years.
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Table VIII-D

Counties with % Dilapidation 7.00 and Over

County ouU oD Pop. Deaths
Atchison 12562 1057 21257 37
Bourbon 12168 979 17928 46
Chautauqua TSR Loo 6808 17
Cherckee 15743 1525 23998 L8
Cloud 9870 708 15425 32
Doniphan 6292 L69 10129 16
Elk 4075 497 6027 13
Ellsworth 5198 562 8150 14
Finney 9000 678 15492 21
Greeley 1186 97 2041
Kearney 1859 177 3338
Linn 6299 649 93k 25
Logan 2h1h 229 4138 3
Rocks 5704 Lot 9319 10
Stanton 1105 127 2201 1
Leavenworth 23385 1679 Lu4B26 8l
Total 121474 10249 200418 372

4 Dilapidation = 8.LlL
Death Rate = 18.56 per 10,000 populetion per 8 years.



Equivelent Populstion Calculations

Desth Rate Ratios:

Age Group Raete Avg. Rate Ratio
0-h 20.5 16.34 1.255
5~ b 3.68 16.34 0.225
Ls-64 8.35 16.34 0.51
65+ 97.1 16.3L 5.93
County Groupa:

Group 1

Age Group Pop. Ratio Eq. Pop.
O=b 6.64 1.255 8.3
544 34,14 0.225 7.7
h5-64 10,17 0.51 5.2
65 and over L.48 5.93 26.7
Total 55.k ———- 47.9
Group 1

Age Group Pop. Ratie Ea. Pop
o4 6.93 1.255 8.8
5-4Y 37.69 0.225 8.5
Ls_6L 13.56 0.51 6.9
65 and over 7.32 5.93 43.5
Toteal 65.6 ———— 67.7

(Con't)



T2

Teble IX. (Con't)

Group III

Age Group Pop. Ratio Eq. Pop.
0-4 6.20 1.255 7.8
5-Ll 33.98 225 TeT
h5'6l+ 13-13 151 6-7
65 and over 7.0k4 5.93 4.7
Total 60.4 -- 63.9
Group IV

Age Group Pop. Ratio Eq. Pop.
0-L 2,01 1.255 2.5
5-Lk 11.28 .225 2.5
Y5.64 4.33 AL vl 22
65 and over 2.43 5.93 14,4
Total 20.0 - 21.6
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Table X*

Diztribution of Home Accident Demths by Type and Age Groﬁp;~
Kensas, 1950-1957

Age Group
Accident Type O<4 5214 15-2F  25-8L  L584 65+  Total
Falls | 20 * 9 3 23 86 1585 1725

Burns, Explosions, ’ ,
77 111 268 666

Conflagrations 139 43 26
Poisonous Gas 5 6 23 31 Ly by 153
Fireerms ' 11 35 23 32 30 - 6 137
PoiiogiggéhLiqpid 37 2 L 15 24 1k 96
Mech., Suffocetion 102 9 0 1 0 2 114
Suffocation,

Foreign Object 73 2 0 0 3 h 82
Drownings 16 3 3 3 6 8 39
All Others ks 19 3 3 b1 133 275

Lu8 128 85 216 34k 2064 3287

* Source: Kensas State Board of Heslth, Division of Vital Statistics,
Kansag Accidental Death Report,

1952 edition -- Table #33, p. 78, end Table #34, p. Bl.
195% edition -- Teble #22, p. 62, and Table #23, p. 65.
1956 edition -- Table #24, p. 82, and Table #25, p. 86.
1958 edition -~ Table #15, p. 62, and Table #16, p. 66.

t
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Table XI

Percentage 'Distribution of Home Accident Deaths
by Type and Age Group, Kansas, 1950-1957

Age Group
Accident Type o-4 5-14 15-2k  25-LL  L5-6hL 65+ Total
Falls 0.6 0.3 0.1 0.7 2.6 8.2 52,5

Burns, Explosions,
Conflagrations 4,2 1.3 0.8 2.3 3.k 8.2 20.2°

Poisonous Gas 0.2 0.2 0.7 1.0 3-8 1.3 4.7
Firearms 0.3 13 0.7 1.0 0.9 0.2 L2

Poisoning--Liquid
or Solid » 16 | 0.1 0.1 0.5 0.7 0.k 2.9

Mech. Suffocation 3:1 0.3 0.0 0.0 0.0 0.1 345

Suffocation,

Foreign Object 2.2 0.1 0.0 0.0 0.1 0.1 2.5
Drownings 0.5 0.1 0.1 0.1 0.2 0.2 1.2
All Others 1.4 0.6 0.1 1.0 X.2 k.0 8.3

Total 13.6 3.9 2.6 6.6 104  62.7 100.0
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Table XIT

Home Accldent Death Rates Per 100,000 Population Per Year
by Type and Age Group, Kansas, 1950-1957

. Age Group
Accident Type 0-%  5-14 15.24  2s5-4L}  us.ph 65+ Total
Fells 1.15 0.33 0.13 0.54 2.58  93.2 10.70
Burns, Fxplosions,

Conflegraticns 7.05 1,58 1.16 1.80 3.37 15.8 4,12
Poisconous Qes " 0.29 - 0.22 1.02 0.72 1.33 2.58 0.95
Fireerms " 0.63 1.28 l.02 0.75 0,91 0.3% 0,85
Polsoning--Liquid _

or Solid 2.13 0.07 0.18 - 0.3% C.73 0.83 0.60
Mech. Suffocation 5.87 0.33 0.00 0.02 0.00 0.12 0.71
Suffocation, '

Foreign Object 4,20 0.07 0.00 0.00 0,00 0.2k 0.51
Drownings 0.92 "0.11 0.13 0.07 0.18 0.47 0.24
All Others 2,58 0.70 0.13 0.80 1.2k 7.83 1.70
Total 25.8 h.72  3.78 5.05 10,k5 121.5 20,4
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