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ABSTRACT

Infant mortality rates (IMRs) are robust indicators of population health status!'!. Fort
Worth’s IMR was 8.7 deaths per 1,000 live births in 2003 — almost 32% higher than Texas’s
IMR and 26% higher than the national IMR"Y. This number varies, however, in different areas
within the city, with IMRs ranging from 0 to as high as 17.9 deaths per 1,000 live births!'. In
this study, two demographically similar Fort Worth communities with disparate infant mortality
rates were studied in order to identify possible community-level factors that contribute to these
citywide IMR differences. Specifically, factors related to socioeconomic position, neighborhood
characteristics, general health status, healthcare utilization, and health literacy were considered.
Community-level data were taken from the City of Fort Worth’s 2003 Community Needs
Assessment Summary Report. Community characteristics were compared using chi-square tests
and odds ratios for categorical variables and Mann Whitney tests for continuous variables. The
community with the higher IMR was associated with a larger proportion of respondents reporting
poor housing conditions, no working telephone, difficulty purchasing groceries, no health
insurance, and no employment. Along with other data recently collected by the Fort Worth
Public Health Department, these results indicate that targeting fundamental determinants of
population health are likely to impact local IMRs.




INTRODUCTION

While infant mortality has declined in the United States over the past two centuries, urban areas
continue to exhibit higher rates than the rest of the country'”, and disparities by racial and ethnic
status have widened.”) Because infant mortality is an indicator of community health status'",
numerous investigations have explored the causes of infant mortality, both at the individual and
community levels. Studies have found that individual risk factors, including low socioeconomic
position, poor nutrition, inadequate housing'”, single marital status*®, and maternal substance
abusel* 7, increase the likelihood of early infant death. At the community level, infant mortality
is associated with health services, socioeconomic factors, and life expectancy.’)  Other
community-level risk factors include living in unsanitary housing (specifically concerning toilet
facilities and fresh drinking water), high consumption of fat calories, low literacy rates”), and the
concentration of healthcare facilities within an area.!'”’

The infant mortality rate (IMR) for the City of Fort Worth was 8.7 deaths per 1,000 live
births in 2003—almost 32% higher than the state’s rate of 6.6 deaths per 1,000 live births and
26% higher than the national rate of 6.9 deaths per 1,000 live births.! However, the IMR in Fort
Worth ranges from 0 to as high as 17.9 deaths per 1,000 live births, depending on the area.
These rates are higher than those of Tarrant County, the state of Texas, and the United States,
and the rates have been rising (see Figure 1).

FIGURE 1. INFANT MORTALITY RATES RISING SINCE 2000
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To better understand the causes of this citywide variation, two demographically similar
communities with disparate IMRs were studied in order to identify community-level factors,
specifically in the areas of socioeconomic position, neighborhood characteristics, healthcare
utilization, and health literacy, that may be associated with these IMR differences. While
numerous ecologic studies have studied infant mortality in the U.S. population, none have
studied characteristics at the community level associated with increased infant mortality in two
similar urban communities.




METHODS

IMR data were compiled by the Epidemiology and Assessment Division of the City of Fort
Worth Public Health Department and included natality and mortality from January 2003 to
December 2003.!"1  Community-level characteristic data were derived from the City of Fort
Worth’s 2003 Community Needs Assessment (CNA) Summary Report. The purpose of the
CNA is to assess the needs of Fort Worth communities in order to best allocate city resources to
serve people. The CNA is an 81-question survey compiled by organizations including the Fort
Worth Independent School District, Texas Department of State Health Services, Centers for
Disease Control and Prevention, Tarrant Country Public Health, and Dallas-Fort Worth Hospital
Council, among others. One survey was administered for each household chosen from a
stratified random sample, and the survey respondent (at least 18 years old and living in the
household) served as the representative for that household. A total of 3,361 face-to-face surveys
were completed in Fort Worth during 2003.1""
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Based on the participants’ responses to the CNA, two demographically similar communities
were identified by zip code using SPSS software. The communities were comparable in terms of
the distributions of gender, marital status, race, language spoken at home, as well as in average
age, household size, and number of years of education completed. Community 1 included
contiguous zip codes 76040, 76053, 76117, 76118, and 76155, and Community 2 covered zip
code 76107 (see Figure 2). Community 1 (n = 100 CNA respondents) had an IMR of 0 infant
deaths per 1,000 live births, while Community 2 (n = 229 CNA respondents) had an IMR of 11.4
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infant deaths per 1,000 live births in 2003.!"1 Site visits were made in both communities to
ensure the communities were consistent with the CNA dataset.

Characteristics of the two communities were compared using chi-square tests and logistic
regression for the categorical variables and Mann-Whitney tests for the continuous variables.
For logistic regression analyses, odd ratios and 95% confidence intervals were computed for
categorical variables, using Community 1 (with the lower IMR) as the referent community.
Statistical significance was set at the a=0.05 level. Community attributes were divided into five
categories: socioeconomic position, neighborhood characteristics, general health, healthcare
utilization, and health literacy.

RESULTS

DEMOGRAPHIC CHARACTERISTICS. Communities 1 and 2 were similar in terms of the
distributions of participants based on gender, race, and language spoken at home, as well as in
participants’ average age and average years of education completed. They differed, however, in
the distribution of participants by marital status and in the participants’ mean household size.
More participants from Community 2 were single (p < 0.001), and Community 2 had a smaller
average household size (p<0.001) (see Table 1).

SOCIOECONOMIC POSITION (SEP). Householders in Community 2 had increased odds of
not owning their current residence (OR = 22.78, 95% CI: 12.57-52.89), not having a working

telephone within the household (OR = 9.68, 95% CI: 1.28-73.01), reporting needed repairs to the
home (OR = 2.81, 95% CI: 1.59-4.95), and having problems buying enough groceries within the
past 12 months (OR = 2.35, 95% CI: 1.24-4.43) compared to householders in Community 1 (see
Table 3).

NEIGHBORHOOD CHARACTERISTICS. Respondents from Communities 1 and 2 were
equally likely to be happy with their neighborhoods (OR = 1.03, 95% CI: 0.45-2.34) and with
their neighborhood schools (OR = 0.95, 95% CI: 0.21-4.18). The respondents from each
community were also comparable in the average number of years lived in their respective
neighborhoods (p = 0.57) and the number of retired persons living within their households (p =
0.76). The most commonly identified service need in both communities was street repairs (9.1%
in Community 1 and 10.5% in Community 2). Communities 1 and 2 differed, however, in a
number of ways. Community 2 reported fewer instances of being unsatisfied with the available
public transportation (OR = 0.36, 95% CI: 0.17-0.74). This can be seen in the modes of
transportation used by each community. In Community 1, 94% of respondents used a car, while
2% were dependent on someone else for transportation. In Community 2, 80% used a car, 9%
used public transportation, and 7% were dependent on someone else. Respondents in
Community 2 were also 2.05 times more likely to be a victim of crime in Fort Worth when
compared to respondents from Community 1 (95% CI: 1.15-3.68); but crime victims in
Community 2 had reduced odds of the crime occurring within their neighborhood (OR = 0.37,
95% CI: 0.12-1.16). Respondents from Community 2 were also slightly more likely to report
feeling unsafe in their neighborhood compared to respondents from Community 1 (OR = 2.29,
95% CI: 0.92-5.72).




TABLE 1. CHARACTERISTICS OF CNA RESPONDENTS FROM COMMUNITY 1 AND COMMUNITY 2:
FORT WORTH, TEXAS, 2003 *

Community 1 Community 2
Categorical Variables Proportion p-value
Gender 0.22
Female 61.5% 54.1%
Marital status <0.001
Single 29.0% 65.8%
Primary language spoken in home 0.19
English 91.9% 86.4%
Race
White 63.0% 56.0%
Black 18.0% 20.9%
Other 19.0% 23.1%

Continuous Variables Mean (Range) p-value
Demographics

Age of respondent (years) 42.41 (18-86) 44.33 (18-92) 0.62

No. of people living household 2.72 (1-6) 2.01 (1-8) <0.001

No. of years of education completed 13.84 (2-20) 13.20 (2-22) 0.06
Socioeconomic Position

No. of people employed in

hon o DrOPTe mpoY 1.45 (0-4) 1.10 (0-6) <0.001
General Health

No. of alcoholic drinks respondent 2.05 (1-6) 3.00 (1-24) 0.02

consumes on days that he/she drinks

No. of days per week the respondent 2.00 (1-4) 3.15(1-7) 0.04

has at least 1 alcoholic beverage
* Community 1 includes the Fort Worth zip codes 76040, 76053, 76117, 76118, and 76155. Community 2 includes zip code 76107.
Data source: 2003 City of Fort Worth Community Needs Assessment Survey.

GENERAL HEALTH. Participants from Community 2 had higher odds of reporting poor
health status (OR = 1.44, 95% CI: 0.82-2.54), but these results were not statistically significant.
Community 2 householders were significantly more likely to have arthritis (OR = 2.26, 95% CI:
1.09-4.69), depression (OR = 5.39, 95% CI: 1.88-15.48), anxiety (OR = 4.69, 95% CI: 1.39-
15.77), mental health problems (OR = 5.97, 95% CI: 1.39-25.72), and smoking (OR = 2.39, 95%
CI: 1.34-4.26), compared to Community 1 householders. Residents in Community 2 were also
more likely to drink alcoholic beverages during the week and have more drinks on each occasion
(see Table 1).

HEALTHCARE UTILIZATION.  Significant differences between the two communities
included the percentage of respondents and their children covered by health insurance, the
percentage of respondents who had a dental checkup within 12 months of the survey (see Table
2), and where respondents go when sick (p = 0.003). In Community 1, 87% of respondents
reported going to the doctor when ill, while 5% and 3% reported going to a clinic and the ER,
respectively, and 3% reported going nowhere. In Community 2, 65% reported going to a doctor,
11% to a clinic, 8% to the ER and 9% would not seek treatment. Householders in Community 2
were also 3.47 times more likely to lack health insurance compared to Community 1
householders (95% CI: 1.65-7.33). Only 82% of Community 2 respondents reported having
health insurance for all children, while 100% of Community 1 reported having all of their
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children covered (p = 0.041). Those in Community 2 also had increased odds of not having
anyone in the household visit the dentist for a checkup in the past year (OR = 4.06, 95% CI:
2.17-7.60).

HEALTH LITERACY. Householders within Community 2 were 2.67 times more likely to
have trouble speaking English (95% CI: 0.78-9.14) and 2.86 times more likely to have trouble
writing English (95% CI: 0.97-8.45) compared to those in Community 1. These differences,
however, were not statistically significant (p = 0.10).

TABLE 2. ASSOCIATION BETWEEN COMMUNITY IMR LEVEL AND CATEGORICAL COMMUNITY-LEVEL
VARIABLES — FORT WORTH, TEXAS, 2003 *

Dependent Variable Odds Ratio 95% ClI

p-value
(2-sided)

Socioeconomic Position
No working phone in the household 9.68 1.28-73.01 0.01
Repairs needed in household 2.81 1.59-4.95 <0.001
Problem buying enough groceries in 235 1 24-4 43 001
past 12 months
Neighborhood Characteristics
Ever been a victim of crime in Fort
Worth 2.05 1.15-3.68 0.02
Availability of transportation is poor 0.36 0.17-0.74 0.01
General Health
Arthritis in household 2.26 1.09-4.69 0.03
Depression in household 5.39 1.88-15.48 <0.001
Anxiety in household 4.69 1.39-15.77 0.01
Current mental problems in the
5.97 1.39-25.72 0.01
household
Children under 17 in household 0.39 0.22-0.68 0.001
No one knows CPR in household 1.63 1.01-2.62 0.05
Smokers living in the household 2.39 1.34-4.26 0.003
Healthcare Utilization
Does not have health insurance 3.47 1.65-7.33 0.001
Hou.sehold has nqt visited a dentist for 4.06 2 17-7.60 <0.001
routine check-up in past 12 months
Health Literacy

Writing English is a problem 2.86 0.97-8.45 0.05

Community 1 (low IMR) is the referent group and Community 2 (high IMR) is the comparison group.
Data source: 2003 City of Fort Worth Community Needs Assessment Survey.

DISCUSSION

Disparities in infant mortality by community may be partially due to social inequalities that
shape environmental and social exposures.'> '*) Place-based stressors, or biologically relevant
components of the human environment that can function independently of individual stressors to
influence health, may impact infant mortality in three ways: 1) by affecting birth outcomes
directly, 2) by increasing exposure to environmental hazards, and 3) by enhancing vulnerability

to the toxic effects of contaminant exposures.'” This study found that most of the significant

differences between Communities 1 and 2 were related to socioeconomic position. Community 2




(with the higher IMR) displayed increased odds of smoking, lack of access to health care, and
factors associated with poverty, including poor housing conditions, no working telephone,
difficulty purchasing groceries, no health insurance, and low employment. Odds of depression,
anxiety, and any mental health condition were also elevated in Community 2. These factors
were significantly higher in Community 2, despite similarities in the mean levels of education
(13.2 years versus 13.8, respectively) and the proportions of racial and ethnic minorities in the
two communities.

Additional significant differences between the two communities included marital status,
with a much smaller proportion of Community 2 residents being married, and difficulty writing
English. The latter factor is likely related to poor health literacy, which has been shown to
impede successful utilization of health care resources.'*! Community 2 had a lower proportion
of respondents with health insurance, both for themselves and their children. It is interesting to
note, however, that 100% of Community 2 respondents had children who were up-to-date with
their immunizations, while in Community 1 91% were up-to-date (data not shown). A smaller
percentage of respondents in Community 2 had visited a dentist within the past 12 months—an

indicator that they are less engaged in preventive health care!'”.

These findings are consistent with previous investigations of neighborhood-level
characteristics and adverse pregnancy outcomes. Buka and colleagues!'® studied the effects of
neighborhood support on the birthweight of African American and White infants. For African
American mothers, mean birthweight decreased significantly as neighborhood economic
disadvantage increased. Similar, though statistically insignificant, results were obtained for
White mothers. Another recent study sought to characterize the social context of pregnancy and
carefully detailed neighborhood attributes that might contribute to psychosocial stress, including
physical incivility (condition of housing, yards, commercial and public spaces, vacant or burned
property, litter, and graffiti), territoriality (fences, hedges, decorations, and signs), and social
spaces (presence of people, non-resident visitors, parks, porches, and sidewalks).'”’ Some have
suggested that the very different segregation-driven residential environments in which African
Americans and whites reside is the fundamental cause of racial disparities in health.!'™

LIMITATIONS

The main limitations of this study are those associated with all ecologic studies. Data were
collected at the community level; therefore, it is not possible to infer individual-level risk from
the results. Additionally, because community characteristic and infant mortality data were
collected from the same year, causality cannot be inferred. That is, we have no way of knowing
whether the neighborhood conditions “caused” the observed infant mortality rates using these
data. Furthermore, only two communities were sampled, so we cannot know if the community-
level associations found in this study are generalizable to other communities in Fort Worth.

The sampling scheme for Community 1 is another limitation of the study. The zip codes
within Community 1 are not wholly contained within the City of Fort Worth. Because
community characteristic data came from the City of Fort Worth’s Community Needs
Assessment, however, these data are only representative of those parts of the zip codes that are in




Fort Worth. The infant mortality rate, however, is based on the entire community, including
those parts that are outside the City of Fort Worth. Since there were no infant deaths in
Community 1 in 2003, limiting the IMR to include only births to mothers who lived in Fort
Worth would not have changed the rate. It may have decreased the overall number of births
enough to make the rate unreliable.

In addition, when studies consider a large number of variables between two groups, as
this study did with the community characteristics, it is likely that some pairings will yield
statistically significant results by chance. Because of this, each association should be considered
carefully. Finally, because the data were based on self-reported information, it is possible that
respondents may have supplied inaccurate information, particularly with respect to diagnoses of
health conditions.

Future research should use a multi-level approach, as advocated by many social
epidemiologists'® '* %%, to incorporate these aggregate data into an individual-level investigation.
A number of studies incorporating this multi-level approach have shown that neighborhood and
community-level conditions are independently and significantly associated with risk of adverse
birth outcomes after adjusting for individual-level characteristics.*"! Another improvement
would be to perform a more thorough site visit of the studied communities to more objectively
describe neighborhood conditions.

CONCLUSION

(2]

High infant mortality rates continue to pose a public health problem for most U.S. urban cities.
A recent comprehensive analysis conducted by the Institute of Medicine estimated that the
annual societal economic burden associated with preterm birth in the United States in 2005 was
at least $26 billion.”"! Recent research now suggests that the consideration of multiple
dimensions of neighborhood environments account for a substantial part of racial differences in
health!"® and, in particular, infant mortality'*]. Residential segregation facilitates differential
exposures to the availability of alcohol™; environmental hazards'*"; lack of affordable, healthy

food””); and a lack of available pharmacy services Our findings further the notion that

accounting for race differences in exposure to social conditions reduces some health disparities
and suggests that solutions to the disparities that target fundamental determinants of population
health®” may be effective.

[26]

Information from this study should be viewed as preliminary data to better identify
candidate aggregate-level factors to be targeted in specific communities with high IMRs. These
results can be used as a starting point for developing and piloting community interventions to
address Fort Worth’s racial/ethnic disparities in birth outcomes.
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