Shifting the Infant Mortality Conversation: An examination of the possible
effects of geographic risk factor shifts on infant mortality
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 In Shelby County, TN, the infant mortality rate (IMR) for the county in
2012 was 10.6 infant deaths per 1000 live births.
 Black infants die at about 3 times the rate of White infants in Shelby
County, with an IMR for Black infants of 13 deaths per 1000 live births,
compared to an IMR of 4.4 deaths per 1000 live births for White infants.
 Certain zip codes within Shelby County have much higher IMRs than
others.
 In a study by Hattery and Smith, a significant association was noted
between the racial makeup of a county and various measures of “wellbeing”, including infant mortality, educational attainment, and poverty
status.
 Another study by Mayer and Sarin, reported that segregation by
socioeconomic status is associated with increased infant mortality, after
controlling for mother’s age and race, and state health care spending.
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Objectives
Evaluate association of infant mortality rates with
demographic , socioeconomic, and birth outcome trends
in an urban county.
Describe the diverse social determinants of health
profiles present within an urban county that may affect
infant mortality rates.

Methods

Infant Mortality Rate
Population 2000, White %
Population 2000, Black %
Population 2000, Hispanic %
Race Ratio (Black:Non-Black) (2000)
%Preterm (1998-2000)

Data Sources
• TN vital statistics data for Shelby County Residents for years, 19982012
• United States 2000 and 2010 Decennial Census and American
Community Survey Population estimates.

%LBW (1998-2000)
%High school Graduate or Lower (2000)
%More than High School (2000)
% Individuals below poverty line (2000)

1998-2000
High Infant Mortality Low Infant Mortality
Quartile
Quartile
Composite Measure Composite Measure
(Range)
(Range)
17.8
4.9
(14.7 - 22.5)
(4.0-6.2)
24.9
88.9
(3.0 - 50.9)
(83.4-94.1)
77.6
7.4
(42.3-96.2)
(2.4-14.2)
2.1
1.5
(0.6-4.2)
(1.1-1.8)
2.5: 1
0.1: 1
(0.7-25.2)
(0.0-30.2)
14.6
8.9
(8.6-18.8)
(8.4-11.0)
13.7
7.8
(9.4-17.1)
(6.2-21.2)
57.0
(33.7-71.6)
41.7
(28.4-59.3)
25.2
(14.5-34.7)

25.6
(13.1-39.8)
74.4
(60.2-86.9)
3.4
(2.1-5.9)

Odds Ratios for Selected Characteristics
Analysis (SAS Version 9.1.4 and ArcGIS 10.2.2 Version )
 Vital statistics data for Shelby County was aggregated for two time
periods from 1998-2000 and 2010-2012.
 Infant Mortality Rates were calculated by zip code and mapped by top
and bottom quartiles for each time period.
 Risk factors included to predict Infant mortality quartile were
education, race, low birth weight, preterm birth and poverty.
 Profiles for risk factors for the top and bottom quartiles were created
based on vital statistics data and U.S. Census data.
 Comparison of each risk factor for top and bottom quartiles and its
possible association with Infant mortality quartile were determined.
 Statistical analysis using logistic regression was used to determine
odds ratios and corresponding p-values (significance) for each risk
factor in each time period and between time periods.
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1998-2000
Variable
Odds Ratio 95%CI UL 95%CI LL
≤ HS Education
4.0
3.9
4.0
%Black Population
31.5
30.9
32.1
Preterm
1.8
1.6
1.9
LBW
1.9
1.7
2.0
Poverty
9.6
9.3
9.8

p-value
<.0001
<.0001
<.0001
<.0001
<.0001

Infant Mortality Rate (2010-2012)
Population 2010, White %
Population 2010, Black %
Population 2010, Hispanic %
Race Ratio (Black:Non-Black) (2010)
%Preterm (2010-2012)
%LBW (2010-2012)
%High school Graduate or Lower
(2008-2012)
%More than High School (2008-2012)
% Individuals below poverty line
(2008-2012)

2010-2012
High Infant
Low Infant
Mortality Quartile Mortality Quartile
Composite Measure Composite Measure
(Range)
(Range)
14.7
4.0
(12.9-18.4)
(0.0-5.9)
40.8
68.2
(1.4-89.5)
(9.7-84.2)
67.4
24.0
(3.6-96.8)
(10.1-80.0)
4.0
5.0
(1.1-9.4)
(2.6-11.0)
2.1:1
0.3:1
(0.0-30.0)
(0.1-4.0)
14.3
10.2
(10.3-16.2)
(8.4-12.5)
13.4
7.9
(7.3-15.3)
(6.2-11.2)
49.0
(11.6-67.6)
51.0
(32.4-88.4)
30.0
(3.3-45.9)

26.9
(20.6-38.9)
73.1
(61.1-79.4)
8.0
(3.9-14.1)

Odds Ratios for Selected Characteristics
2010-2012
Variable
Odds Ratio 95%CI UL 95%CI LL
≤ HS Education
2.6
2.6
2.7
%Black Population
7.0
6.9
7.1
Preterm
1.5
1.3
1.6
LBW
1.8
1.6
2.0
Poverty
4.9
4.8
5.0

p-value
<.0001
<.0001
<.0001
<.0001
<.0001

1998 – 2000 compared to 2010 - 2012
High Infant Mortality Quartiles
Variable
IM Rate
Education
%Black Population
Preterm Birth
Low Birth Weight
Poverty

p-value
(comparing 98-00 to 10-12)

0.0576
<.0001
<.0001
0.5347
0.6081
<.0001

 Between 1998 and 2000, Shelby County residents living in high and low IM
quartile zip codes were 4 times more likely to live in zip codes with the
highest IMRs (top 25 %) if they had a high school education or less. During
the three year period between 2010 and 2012, residents who did not have
any education beyond high school were more than twice as likely to live in
one of the high IM quartile zip codes.
 Compared to non-Blacks, Blacks were 31 times more likely to live in a zip
code with a high IMR between 1998 and 2000, compared to 7 times as
likely, 12 years later, when comparing residents living in the highest and
lowest IM quartile zip codes.
 During both periods of interest (1998-2000 and 2010-2012), Shelby County
residents were almost twice as likely to live in zip codes with high IMRs if
they had a preterm or low birth weight birth.
 Residents with incomes below 100% of poverty were over 9 times and
almost 5 times as likely to live in one of the high IM quartile zip codes during
the 1998-2000 and 2010-2012 time periods, respectively.
 Between the two time periods, there were significant changes in educational
level (more people with greater than a high school education), level of
segregation (less racial segregation), and poverty level (increased
percentage of people living in poverty) for the residents living in the zip
codes within the highest
quartile of IMRs. For the
residents living in the lowest
quartile of IMRs, significant
differences in IMRs (lower
IMRs), educational level
(more people with greater
than a high school
education), level of
segregation (less racial
segregation), number of
preterm births (fewer
preterm births), and poverty
level (increased percentage
of people living in poverty)
between the two time
periods were noted.

Implications
 Evaluation of infant mortality rates by zip codes over time provides insight
into factors which may be associated with racial and geographic inequities.
 Socioeconomic level, and in particular, poverty status, mattered more over
time, than race when examining geographic infant mortality trends.
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Low Infant Mortality Quartiles
p-value

Direction of Change

Variable

(comparing 98-00 to 10-12)

Direction of Change

Decreased
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Decreased
No Change
No Change
Increased

IM Rate
Education
%Black Population
Preterm Birth
Low Birth Weight
Poverty
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Decreased
Increased
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Decreased
No Change
Increased
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