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Abstract

Objectives—We examined the association of family member incarceration with cardiovascular

risk factors and disease by gender.

Methods—We used a sample of 5470 adults aged 18 years and older in the National Survey of

American Life, a 2001–2003 nationally representative cross-sectional survey of Blacks and

Whites living in the United States, to examine 5 self-reported health conditions (diabetes,

hypertension, heart attack or stroke, obesity, and fair or poor health).

Results—Family member incarceration was associated with increased likelihood of poor health

across all 5 conditions for women but not for men. In adjusted models, women with family

members who were currently incarcerated had 1.44 (95% confidence interval [CI] = 1.03, 2.00),

2.53 (95% CI = 1.80, 3.55), and 1.93 (95% CI = 1.45, 2.58) times the odds of being obese, having

had a heart attack or stroke, and being in fair or poor health, respectively.

Conclusions—Family member incarceration has profound implications for women's

cardiovascular health and should be considered a unique risk factor that contributes to racial

disparities in health.
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Over the course of the prison boom, imprisonment has become a common event in the life

course for Black men,1 especially those with low levels of education2 who reside in poor

neighborhoods,3 and their families.4 Although there is no official figure for women who

have a family member imprisoned, it has been estimated that as many as 3 million women

annually have an incarcerated partner.5 This is likely a conservative estimate because it

includes neither inmates who have multiple concurrent relationships nor other women

affected by male incarceration, such as mothers, sisters, and adult children. Because 60% to

70% of Black men who did not complete high school will experience imprisonment by their

early 30s,2,4 poor, minority women disproportionately experience family member

imprisonment. Yet the only research that has considered the impact of male incarceration on

the health of these women has focused on mental rather than physical health.6,7 This is a

surprising omission because much research examines the physical and mental health

consequences of imprisonment for men8-15 as well as their communities16,17 and

children.18,19

This oversight is problematic for 2 reasons. First, because the experience of incarceration is

concentrated among men, incarceration's indirect consequences on women's health—

transmitted through the incarceration of a family member—are likely more relevant for

health among women than are their own experiences of incarceration at the aggregate level.

Because the lifetime risks of imprisonment for Black men2 and paternal imprisonment for

Black children20 hover around 20% to 25%, whereas risks of maternal imprisonment for

Black children barely exceed 3%, mass incarceration's indirect effects on health inequalities

among women are likely larger than its direct effects. In other words, because women are at

least 5 times more likely to have a family member incarcerated than to be incarcerated

themselves, the effects of their own incarceration would have to dwarf the effects of having

a family member incarcerated to have the same aggregate effect. Likewise, as the

cumulative risks of paternal and maternal imprisonment for White children—at 3.3% and

0.6%, respectively—are far lower than are risks for Black children, the consequences are

likely much more pronounced for the Black community.20

Second, there is a host of reasons to expect the incarceration of a family member to harm

women's physical health beyond increasing their risk of contracting sexually transmitted

disease.16,17 Indeed, exposure to family member imprisonment may compromise the

physical health, particularly cardiovascular disease–related health outcomes, of women via

(1) lowered socioeconomic status and family functioning, (2) reduced social support, and (3)

higher levels of chronic stress.21 The incarceration of a family member brings with it not

only increases in household expenses22-24 but also substantial decreases in household

income25 and increases in material hardship.26 Furthermore, the incarceration of a family

member often dramatically increases the stress and social isolation women feel as they

struggle to deal with their family member's absence.22,23,27

The preponderance of research suggests that because of the independent and negative effects

of low socioeconomic status, chronic stress, and social isolation on health, the incarceration

of a family member may contribute to a novel form of weathering—the early health

deterioration of Blacks as a consequence of the accumulation of repeated experience with
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social and economic adversity28,29—among disadvantaged Black women (Lee and

Wildeman21 provide a detailed discussion).

We hypothesized that family member incarceration would be positively associated with

cardiovascular disease and related risk factors among women but not men. Women shoulder

the burden of childcare and household management and maintain connections to their

imprisoned male family members or romantic partners.21 In addition, women are more

likely to engage in overeating and sedentary behaviors as coping behaviors for stress than

are men.30,31 Family member incarceration may lead to racial disparities in physical health

among women because of the disproportionate experiences of this stressful life event among

Black women.

Using data from the National Survey of American Life (NSAL), we tested whether having a

family member incarcerated is a distinct stressor that has consequences for cardio-vascular

risk factors and disease among women and men.

METHODS

The NSAL is a national household proba-bility sample that was collected throughout the

United States between February 2001 and June 2003.32 The goal of the survey was to gather

information about the physical, emotional, mental, structural, and economic conditions of

Black Americans. The adult (aged ≥ 18 years) sample includes Blacks (n = 3570), Blacks of

Caribbean descent (n = 1621), and non-Hispanic Whites (n = 891). The overall response rate

was 72.3%, and samples are representative of their respective populations and reflect

national distributions on major sociodemographic variables, such as gender, region,

urbanicity, education, income, and marital status.33 National multistage probability methods

were used in generating the samples.34 It is important to note that the population of

inference for the NSAL White sample is not the entire US White population but those

residing in areas where Blacks were at least 10% of the population. A majority of the

interviews were conducted face-to-face with race/ethnicity matching of interviewers and

respondents and using a computer-assisted instrument (14% were conducted entirely or

partially by telephone).

A unique feature of the NSAL is the in-clusion of questions to identify members of

households missing because of incarceration.35 It is the only broadly representative data set

that includes questions about health and incarceration in a large enough sample to generate

stable estimates of associations of the incarceration of a family member with physical

health. Additional details of the sample are described elsewhere.33-35

Measures

Respondents self-reported all measures used in this analysis. We derived our measure of

family member incarceration from questions asking respondents if they currently had any

family members (husband or wife, children, mother, father, brother, or sister) who lived

away from home for each of the following reasons: school or college, the military, a long-

term care facility or nursing home, or jail or prison. We also included an additional control
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for family members missing because of the other 3 reasons provided by aggregating

responses into 1 dummy variable. These measures were created for use in the NSAL.35

We examined 5 health outcomes. Diabetes (diabetes or sugar), hypertension (hypertension

or high blood pressure), and heart attack or stroke (combined from heart trouble or heart

attack and stroke) were self-reported measures of ever being diagnosed by a doctor or health

professional with the condition. We calculated obesity, defined as having a body mass index

(BMI, defined as weight in kilograms divided by the square of height in meters) of 30 or

higher, from self-reported height (in feet and inches) and weight (in pounds). Lastly, we

created a dummy variable for reports of fair or poor health.

Our demographic controls included age (≤ 29 years [reference], 30μ ̵44 years, 45μ̵59 years, ≥

60 years), race/ethnicity (Black [reference], Caribbean Black, non-Hispanic White),

incomeμ̵needs ratio (household income divided by 2001 census poverty threshold for the

appropriate family size), education (≤ 11 years [reference], 12 years, 13μ̵15 years, ≥ 16

years), marital status (married [reference]; partnered [unmarried]; separated, divorced, or

widowed; never married), foreign-born, and health insurance status. We also included a

series of childhood measures, including being primarily raised in a nonμ̵2-parent household

(up to age 16 years), family ever received public assistance when growing up, and self-rated

health in childhood (up to age 16 years; range = 1 [poor] to 5 [excellent]). Finally, we

included controls for own incarceration history (ever spending time in jail or prison),

physical activity index (sum of the responses to 3 questions ranging from 0 [never] to 3

[often]: How often do you work in the garden or the yard? How often do you engage in

active sports or exercise? How often do you take walks?), and BMI. Further documentation

on the sources for demographic variables used can be found online.32

Our sample included individuals who had no missing information on these covariates,

resulting in a sample of 3356 (61%) women and 2114 (39%) men. Compared with women

not included, women in the analytic sample had a higher proportion with an education of 11

years or less (0.16 [SE = 0.030] vs 0.20 [SE = 0.020]; P < .05) and an education of 16 years

or more (0.14 [SE = 0.030] vs 0.23 [SE = 0.030]; P < .05); a lower proportion with an

education of 12 years (0.34 [SE = 0.040] vs 0.32 [SE = 0.040]; P < .05), and an education

between 13 and 15 years (0.36 [SE = 0.060] vs 0.24 [SE = 0.020]; P < .05); a higher

proportion of those who were foreign-born (0.02 [SE = 0.004] vs 0.04 [SE = 0.004]; P < .

001); and a lower proportion of those reporting fair or poor health (0.34 [SE = 0.060] vs

0.17 [SE = 0.010]; P < .01).

There were no statistically significant (P < .05) differences on any other controls for women.

The only statistically significant differences between men not included in the sample and

men in the analytic sample were for age and income—needs ratio. Compared with men not

included, men in the analytic sample had a higher proportion of those aged 29 years or

younger (0.06 [SE = 0.02] vs 0.22 [SE = 0.01]; P < .01) and those aged 45 to 59 years (0.25

[SE = 0.05] vs 0.26 [SE = 0.01]; P < .01); a lower proportion of those aged 30 to 44 years

(0.50 [SE = 0.06] vs 0.34 [SE = 0.02]; P < .01) and aged 60 years or older (0.19 [SE = 0.05]

vs 0.18 [SE = 0.02]; P < .01); and a higher income-—needs ratio (2.98 [SE = 0.16] vs 3.68

[SE = 0.20]; P < .05).
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Statistical Analyses

We used logistic regression36 to examine the association of family member incarceration

with our 5 dichotomous health outcomes in models stratified by gender. Our first model

(model 1) adjusted for age and missing family members because of reasons other than jail or

prison. We included this control because the loss of a household member owing to other

reasons can also be a stressor.37 We then included controls for race/ethnicity, income—

needs ratio, education, and self-rated health as a child (model 2) to adjust for confounding

because of socioeconomic status or previous health status. In our third model, we adjusted

for early life hardship (non—2-parent family and family received financial assistance

growing up), marital status, health insurance status, and foreign-born status to adjust for

additional social factors related to both health and health care access (model 3). In model 4,

we included health and health behavior controls that vary according to each outcome. We

adjusted for physical activity for the obesity outcome because it is an important predictor of

BMI. We adjusted for BMI for the diabetes, hypertension, and heart attack or stroke

outcomes. We also adjusted for diabetes and hypertension for the heart attack or stroke

outcome. We did not include health behavior controls for overall self-reported health, as this

is a global measure of health. Our final model included a control for own incarceration

history (model 5). We weighted all analyses to be nationally representative of the given

population and sub-populations in the coterminous 48 US states, and we conducted all

analyses using STATA version 11.38

We also ran additional sensitivity analysis (not shown) to examine the robustness of our

results. We included interactions between family member incarceration and gender to test

for gender differences in the association of family member incarceration with health. In a

separate model, we included interactions between family member incarceration and race to

test for Black—White differences in the association of family member incarceration with

health in samples including and excluding Blacks of Caribbean descent.

RESULTS

Table 1 presents weighted and unweighted descriptive statistics for the sample. We have

discussed results for the weighted descriptive statistics. About 8% of the women and 5% of

the men reported currently having a family member missing from the household because of

jail or prison incarceration. In addition, 5% of the women in the sample had ever spent time

in jail or prison compared with 21% of the men. Table 2 provides weighted and un-weighted

prevalence and means for the adult health outcomes. Prevalence of diabetes and heart attack

or stroke were comparable with national estimates for Blacks near the data collection

period.39,40 Prevalence of obesity and hypertension were somewhat lower than were

national estimates near the data collection period.40,41

Table 3 presents the results of the logistic regression analyses for the association of family

member incarceration with health for women. Family member incarceration was associated

with increased likelihood of poor health across all 5 health outcomes. In models adjusting

for age and family member missing because of other reasons, women with family members

who were missing from the household because of incarceration had 1.88 (95% confidence

interval [CI] = 1.41, 2.50) times the odds of being obese, 2.68 (95% CI = 1.54, 4.68) times
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the odds of reporting diabetes, 2.20 (95% CI = 1.50, 3.22) times the odds of reporting

hypertension, 2.44 (95% CI = 1.62, 3.67) times the odds of reporting a heart attack or stroke,

and 3.27 (95% CI = 2.47, 4.35) times the odds of reporting fair or poor health compared

with women without a family member missing because of incarceration. In the fully

adjusted models, which are especially rigorous because they also controlled for own history

of incarceration, women with family members who were missing from the household

because of incarceration had 1.44 (95% CI = 1.03, 2.00) times the odds of being obese, 2.53

(95% CI = 1.80, 3.55) times the odds of reporting a heart attack or stroke, and 1.93 (95% CI

= 1.45, 2.58) times the odds of reporting fair or poor health compared with women without a

family member missing because of incarceration. Sociodemographic and childhood

measures attenuated the association of family member incarceration with hypertension and

diabetes to nonsignificance.

There were no statistically significant associations of family member incarceration with any

of the health measures for men in Table 4. Interactions between gender and family member

incarceration indicate that these gender differences were statistically significant. In addition,

for both men and women there were no significant interactions between race and family

member incarceration in samples including and excluding Caribbean Blacks.

DISCUSSION

To our knowledge we are the first to empirically examine the association of family member

incarceration with cardiovascular risk factors and disease. We found that family member

incarceration was associated with higher odds of obesity, heart attack or stroke, and fair or

poor self-reported health for women but not men. A large body of research has identified the

loss of a family member because of incarceration as a stressful life event associated with

emotional and financial burdens that can have serious implications for women's physical and

mental health.7,21,23 It should be noted, however, that not all the research on family

incarceration suggests negative effects on women's health because some research suggests

that the effect may be moderated by whether the partner struggled with drug addiction or

engaged in domestic violence.22,42,43

We found consistent associations of family member incarceration with health for women

even with the addition of rigorous controls for current and prior socioeconomic status, child

health, demographic controls, and own history of incarceration, which have been linked to

poor health.8–15,44 It remains unclear why there was no association of family member

incarceration with health for men. The loss of a family member because of incarceration

occurs more frequently for women than men because of men's higher likelihood of

incarceration. Previous research has also identified women as facing higher levels of

multiple caregiving roles and family demands (in addition to work demands) than do men.45

Therefore, the loss of a family member might incur more of a burden for women versus

men, particularly women caring for young children.46,47 Even for women beyond their

reproductive years, the incarceration of a son or a daughter can have profound implications

for the demands made on their time by their grandchildren.23 Previous research also

suggests that women, particularly disadvantaged and Black women, are more likely to cope

with chronic stress by overeating and engaging in lower levels of physical activity than are
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men, who are more likely to engage in higher levels of physical activity and substance

abuse, which may have particular implications for women's physical health outcomes.30,31

Stress can also have effects on obesity, diabetes, and hyper-tension and other cardiovascular

risk factors and disease via direct biological pathways that are independent of these health

behaviors.48,49 In addition to stress, higher demands on time might also compromise a

woman's ability to engage in preventative and self-care behavior to reduce health risks.50,51

These gendered patterns in the consequences of family member incarceration also help to

elucidate the mechanisms linking family member incarceration to poor health among

women. Similar to other chronic stressors, such as poverty and discrimination, family

member incarceration can lead directly to negative physical health outcomes or affect

physical health via maladaptive coping behaviors, such as overeating.31,48 To be sure, a

large proportion of families that experience the incarceration of a family member are likely

to be disadvantaged and to have experienced multiple stressors, such as poverty and

community violence, before family member incarceration, all of which can also lead to poor

health outcomes.22,37 Our cross-sectional analysis could not disentangle these co-occurring

forms of stress even with multiple controls for disadvantage. However, the preponderance of

research on incarceration and family dynamics suggests that the loss of a family member

because of incarceration is an additional burden that serves to compound disadvantage and

exacerbate preexisting stressors.23 The loss of a family member is a loss to a woman's social

support network and a loss of income. At the same time, it creates a host of new burdens,

including greater child care demands and the stigma of having a loved one incarcerated.21

Future research should use longitudinal data to isolate the impact of family member

incarceration on health from other stressors and confounding variables to provide more

confidence in causal associations and to provide stronger tests of the mechanisms through

which family member incarceration harms health.

Although incarceration is not a traditional risk factor for cardiovascular disease, our results

suggest that current family member incarceration should be understood as part of a woman's

risk profile for poor health outcomes.52 Physicians working in communities where

incarceration is prevalent should consider screening for family history of incarceration

because it may provide information about a woman's social support system and her risk of

cardiovascular disease. Moreover, waiting rooms in prisons and jails present a prime

opportunity to counsel and screen female partners of inmates for cardiovascular risk factors,

as has been done with sexually transmitted diseases.53

Along with these clinical implications, our results also relate to our understanding of

population health and health disparities. Our findings suggest that family member

incarceration has profound implications for women's cardiovascular health across race and

should be considered a unique risk factor that contributes to racial disparities in women's

health because of the disproportionate burden of this experience among Black women.

Indeed, because roughly 3 million women, many of them Black, experience the

incarceration of a romantic partner each year, when these yearly risks of incarceration are

compounded over a lifetime, it becomes clear how massive these effects may be for Black—

White disparities in women's health. In light of this, future research needs to rigorously

interrogate the various pathways that link this stressor to poor physical health. Including
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current family member incarceration questions in large, nationally representative

longitudinal data sets is an important next step.

Our study is not without limitations. Because we used cross-sectional data, we cannot make

causal claims. Our measure of family member incarceration, although unique compared with

other data, lacks specificity. We could not differentiate family members who are in prison or

jail, the length of time they have been institutionalized, when they were institutionalized, or

the characteristics of the family member (e.g., husband vs father, man vs woman) that was

missing. In addition, we could not identify family members who were currently incarcerated

but never lived in the household, which might occur for some romantic partners. Therefore,

we may have underreported family members who were currently in prison or jail. This also

means we could not capture the experience of parental incarceration before age 18 years,

which has been linked to adult physical health outcomes.18

We also relied on self-reported health measures, which may be underreported or

inaccurately reported in the case of height and weight. We also were not able to include

smoking as a control because tobacco usage questions were not asked of the White

respondents. In addition, our sample represents Blacks and Whites living in geographic

areas where Blacks constitute at least 10% of the population, so our results cannot be

generalized to populations living in communities with lower percentages of Blacks.

However, this can also be considered a strength of our analysis, because most studies lack

adequate information on Blacks, who are most affected by incarceration because of the

disproportionately high rates of incarceration among Black men.2,54-56 Because our sample

includes men of many different ages (≥18 years), there is likely a significant proportion of

men who will experience imprisonment at some point but had not yet experienced it during

data collection. Therefore, it is likely that our estimates are conservative. Lastly, it should be

noted that incarceration itself is only1aspect of the overall effects of men's imprisonment on

women's health. Its effects on women's health represents the longer-term (chronic) presence

of the criminal justice system evidenced within these families’ lives (e.g., parole, frequent

rearrest, and recidivism).57 Future research should investigate how other levels of criminal

justice contact affect the health of women family members.

To our knowledge, this is the first article to use nationally representative data to examine the

association of family incarceration with cardiovascular health. This is an important first step

in considering how racial disparities in incarceration could be a new mechanism through

which the fundamental causes of disease58—such as low socioeconomic status— shape the

health and well-being of poor women, exacerbating health disparities in the process.
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TABLE 1

Characteristics: National Survey of American Life, United States, 2001-2003

Women (n = 3356) Men (n = 2114)

Characteristic Weighted,
a
 No. (%)

or Mean ±SE

Unweighted, No. (%)
or Mean ±SD Weighted,

a
 No. (%)

or Mean ±SE

Unweighted, No. (%)
or Mean ±SD

Age, y

    ≤ 29 780 (24.29) 780 (23.24) 493 (21.69) 493 (23.32)

    30-44 1200 (33.63) 1200 (35.76) 730 (34.30) 730 (34.53)

    45-59 790 (23.22) 790 (23.54) 520 (26.48) 520 (24.60)

    ≥ 60 586 (18.86) 586 (17.50) 371 (17.53) 371 (17.55)

Race

    Black 2011 (48.49) 2011 (59.92) 1158 (44.86) 1158 (54.78)

    Caribbean Black 881 (3.34) 881 (26.25) 609 (3.88) 609 (28.81)

    Non-Hispanic White 464 (48.17) 464 (13.83) 347 (51.26) 347 (16.41)

Income-needs ratio 2.94 ±0.14 2.57 ±3.10 3.68 ±0.20 3.42 ±2.96

Education, y

    ≤ 11 749 (20.20) 749 (22.32) 465 (18.79) 465 (22.00)

    12 1115 (32.42) 1115 (34.42) 754 (36.00) 754 (35.67)

    13-15 825 (24.37) 825 (24.58) 503 (23.71) 503 (23.79)

    ≥ 16 627 (23.01) 627 (18.68) 392 (22.64) 392 (18.54)

Marital status

    Married 894 (34.19) 894 (26.64) 853 (47.84) 853 (40.35)

    Partnered (unmarried) 211 (7.23) 211 (6.29) 177 (7.55) 177 (8.37)

    Separated, divorced, or widowed 1168 (31.71) 1168 (34.80) 468 (17.90) 468 (22.14)

    Never married 1083 (26.88) 1083 (32.27) 616 (26.71) 616 (29.14)

Foreign-born 687 (4.34) 687 (20.47) 491 (6.29) 491 (23.23)

Has health insurance 2739 (84.75) 2739 (81.62) 1705 (84.44) 1705 (80.65)

Family member in jail or prison 319 (7.56) 319 (9.51) 122 (5.04) 122 (5.77)

Family member away in school,
military, or long-term care

648 (21.32) 648 (19.31) 461 (23.56) 461 (21.81)

Ever in jail or prison 187 (5.48) 187 (5.57) 436 (21.17) 436 (20.62)

Self-rated health in childhood 4.09 ±0.03 4.09 ±1.03 4.21 ±0.06 4.40 ±1.00

Non-2-parent household in childhood 1022 (23.19) 1022 (30.45) 566 (18.76) 566 (26.77)

Welfare usage in childhood 644 (19.70) 644 (19.19) 336 (15.69) 336 (15.89)

Physical activity 5.06 ±0.09 4.79 ±2.25 5.71 ±0.11 5.59 ±2.21

a
Percentages, means, and SEs are weighted to be nationally representative of the given population and subpopulations in the coterminous 48 states

of the United States. Reported numbers represent the unweighted sample sizes.
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TABLE 2

Sample Health Characteristics: National Survey of American Life, United States, 2001-2003

Women (n = 3356) Men (n = 2114)

Characteristic Weighted,
a
 No. (%) or

Mean ±SE

Unweighted, No. (%) or
Mean ±SD Weighted,

a
 No. (%) or

Mean ±SE

Unweighted, No. (%) or
Mean ±SD

BMI 28.27 ±0.24 28.87 ±6.78 27.42 ±0.19 27.45 ±5.26

Obesity 1237 (35.14) 1237 (36.86) 530 (25.70) 530 (25.07)

Diabetes 385 (9.67) 385 (11.47) 190 (9.81) 190 (8.99)

Hypertension 1089 (28.86) 1089 (32.45) 585 (30.98) 585 (27.67)

Heart attack or stroke 327 (10.81) 327 (9.74) 199 (12.03) 199 (9.41)

Self-report of fair or poor
health

697 (17.09) 697 (20.77) 357 (19.36) 357 (16.89)

Note. BMI = body mass index (defined as weight in kilograms divided by the square of height in meters).

a
Percentages, means, and SEs are weighted to be nationally representative of the given population and subpopulations in the coterminous 48 states

of the United States. Reported numbers represent the unweighted sample sizes.
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TABLE 3

Association of Family Member Incarceration With Health for Women (n = 3356): National Survey of

American Life, United States, 2001-2003

Model Obese, RR (95% CI) Diabetes, RR (95%
CI)

Hypertension, RR
(95% CI)

Heart Attack or Stroke,
RR (95% CI)

Fair or Poor Health,
RR (95% CI)

1
a 1.88 (1.41, 2.50) 2.68 (1.54, 4.68) 2.20 (1.50, 3.22) 2.44 (1.62, 3.67) 3.27 (2.47, 4.35)

2
b 1.54 (1.14, 2.09) 1.84 (1.02, 3.31) 1.34 (0.91, 1.95) 2.40 (1.63, 3.54) 2.02 (1.51, 2.70)

3
c 1.47 (1.07, 2.02) 1.79 (0.99, 3.23) 1.26 (0.85, 1.87) 2.61 (1.85, 3.68) 2.06 (1.55, 2.73)

4
1.46

d
 (1.04, 2.05) 1.61

e
 (0.96, 2.71) 1.12

e
 (0.75, 1.68) 2.49

f
 (1.74, 3.56) . . .

g

5
h 1.44 (1.03, 2.00) 1.62 (0.92, 2.85) 1.11 (0.74, 1.65) 2.53 (1.80, 3.55) 1.93 (1.45, 2.58)

Note. CI = confidence interval; RR = rate ratio. We obtained CIs for design-based variance–covariance matrices to adjust for the stratification,
clustering, and weighting of the data.

a
Adjusted for family member missing because of other reasons (school or college, military, or long-term care facility or nursing home) and age.

b
Adjusted for model 1 measures, race, income–needs ratio, education, and self-rated health in childhood.

c
Adjusted for model 2 measures, childhood family structure, childhood public assistance, marital status, health insurance status, and foreign-born

status.

d
Adjusted for model 3 measures and physical activity.

e
Adjusted for model 3 measures and body mass index (BMI; defined as weight in kilograms divided by the square of height in meters).

f
Adjusted for model 3 measures, BMI, hypertension, and diabetes.

g
No adjustments made for physical activity, BMI, hypertension or diabetes in model 4 for this outcome.

h
Adjusted for model 4 measures and own incarceration.
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TABLE 4

Association of Family Member Incarceration With Men's Health (n = 2114): National Survey of American

Life, United States, 2001-2003

Model Obese, RR (95% CI) Diabetes, RR (95%
CI)

Hypertension, RR
(95% CI)

Heart Attack or Stroke,
RR (95% CI)

Fair or Poor Health,
RR (95% CI)

1
a 0.93 (0.51, 1.69) 0.80 (0.30, 2.15) 0.85 (0.49, 1.48) 0.85 (0.31, 2.35) 1.58 (0.73, 3.39)

2
b 0.77 (0.44, 1.32) 0.73 (0.28, 1.90) 0.73 (0.43, 1.25) 0.93 (0.41, 2.11) 1.26 (0.69, 2.28)

3
c 0.72 (0.41, 1.27) 0.75 (0.25, 2.24) 0.71 (0.40, 1.25) 0.84 (0.35, 2.02) 1.19 (0.60, 2.37)

4
0.72

d
 (0.40, 1.28) 0.74

e
 (0.23, 2.31) 0.72

e
 (0.43, 1.21) 1.10

f
 (0.37, 3.27) . . .

g

5
h 0.72 (0.40, 1.28) 0.74 (0.24, 2.31) 0.71 (0.42, 1.21) 0.84 (0.35, 2.02) 1.19 (0.59, 2.38)

Note. CI = confidence interval; RR = rate ratio. We obtained CIs for design-based variance–covariance matrices to adjust for the stratification,
clustering, and weighting of the data.

a
Adjusted for family member missing because of other reasons (school or college, military, or long-term care facility or nursing home) and age.

b
Adjusted for model 1 measures, race, income–needs ratio, education, and self-rated health in childhood.

c
Adjusted for model 2 measures, childhood family structure, childhood public assistance, marital status, health insurance status, and foreign-born

status.

d
Adjusted for model 3 measures and physical activity.

e
Adjusted for model 3 measures and body mass index (BMI; defined as weight in kilograms divided by the square of height in meters).

f
Adjusted for model 3 measures, BMI, hypertension, and diabetes.

g
No adjustments made for physical activity, BMI, hypertension or diabetes in model 4 for this outcome.

h
Adjusted for model 4 measures and own incarceration.
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