
International Journal of Epidemiologic Research, 2016; 3(4): 302-317 

*
Corresponding author: Shervin Assari, Psychiatry Dept., Center for Research on Ethnicity, Culture and Health, 

University of Michigan, Ann Arbor, MI USA, Tel: 00987343632678, E-mail: assari@umich.edu. 

302 

 

ijer.skums.ac.ir 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 
In the United States, Blacks experience 

higher rates of chronic medical conditions 

(CMC), disability, and depressive symptoms 

than do Whites.
1-6

 How the reciprocal 

associations between depressive symptoms, 

CMC, and disability differ between Blacks 

and Whites are, however, unknown. The 

related literature has shown mixed results; 

most existing studies are cross-sectional, with 

very few longitudinal studies having ever 

compared Blacks and Whites for the 

reciprocal associations between CMC and 
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ABSTRACT 

Background and aims: Blacks have a higher rate of chronic medical conditions (CMC), 

disability, and depressive symptoms compared to Whites. The present study compared Blacks 

and Whites for bidirectional associations between CMC, disability, and depressive symptoms 

over a 25-year period. 

Methods: Data came from all five waves (1986, 1989, 1994, 2001, and 2011) of the 

Americans’ Changing Lives Study (ACL). This study followed 3,497 Whites and Blacks for 

up to 25 years. Number of CMC, disability, and depressive symptoms [Center for 

Epidemiological Studies-Depression (CES-D)] were measured at all waves. Multi-group 

crossed lag modeling was used to test four models, where race defined the groups. 

Results: Based on Models 1 and Model 2, cross-sectional associations between CMC and 

depressive symptoms at 1989, 2001, and 2011 were significant among Whites but not Blacks. 

Based on Model 3, lagged effect of CMC in 2001 on depressive symptoms in 2011 was only 

significant for Whites. Based on Model 4, cross-sectional associations between disability and 

depressive symptoms in 1989 were found among Whites but not Blacks. 

Conclusion: Compared to Whites, Blacks show fewer cross-sectional and longitudinal 

associations between CMC, disability, and depressive symptoms over time. These findings 

are robust, regardless of whether we conceptualize disability or depressive symptoms as the 

outcome. 
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depression over time.
7-20

 A recent longitudinal 

study suggested that Blacks and Whites differ 

in the link between medical conditions and 

depression.
7
 The study, which followed 

Whites and Blacks for 25 years, provided 

longitudinal support for the Black-White 

health paradox; however, the study was prone 

to selective attrition bias, as it was limited to 

the survivors who completed the 25 year 

follow-up period. Selective attrition due to 

deaths in a long term follow up is known to be 

higher for Blacks than Whites.
7
 

Surprisingly, some of the studies on the 

topic have documented a stronger association 

between depression and CMC among Whites 

than Blacks.
8,10,13

 These findings contradict 

the Black-White health paradox, defined as 

better mental health despite a higher 

prevalence of CMC and social and economic 

adversities among Blacks compared to Whites 

in the USA.
1
 A better understanding of the 

mechanisms behind race differences in the 

depression-CMC link requires additional 

longitudinal studies.
7
 Although CMC predicts 

subsequent depression, ideal study design 

requires a longitudinal design with multiple 

observations over a long period of time.
21,25-27

 

Flourishing is one of the main hypotheses 

used to explain racial differences in the links 

between CMC, disability, and depressive 

symptoms.
26,27

 Serious medical conditions 

such as cancer and heart disease may result in 

post-traumatic growth, which is associated 

with better psychological well-being and lower 

depressive symptoms.
28,33-36

 This phenomenon 

has been explained by positive psychologists 

who suggest facing life-threatening problems 

and trauma may result in psychological 

growth instead of distress.
26,37-40

 Thus, 

developing a chronic medical condition may 

change one’s values and initiate personal 

transformation, resulting in an unexpectedly 

low rate of depression in the patient.
41,42

 As 

suggested by research on post-traumatic 

growth, Blacks may have a higher likelihood 

of experiencing growth after trauma. Flourishing 

has been hypothesized as a possible 

explanation behind the Black-White health 

paradox, which explains the lower prevalence 

of clinical depression despite a higher rate of 

CMC and associated disability among Blacks 

compared to Whites.
7,26,27,36,41-46

 It is not 

known why racial minorities such as Blacks 

are more likely to experience growth after 

trauma.
36

 

In a step forward to advance  

the available literature on Black-White 

differences in the links between physical and 

mental health, and to better understand the 

Black-White health paradox,
7,26,27

 we used a 

crossed lagged model to compare Blacks and 

Whites on the links between CMC, disability, 

and depressive symptoms. By using a 

nationally representative dataset with 25 years 

of follow up, the study provides generalizable 

findings to the United States population. 

 
METHODS 

We used data from all five waves  

(1986, 1989, 1994, 2001, and 2011) of the 

Americans’ Changing Lives (ACL) study, 

1986- 2011, a nationally-representative United 

States cohort of adults ages 25 or older. 

Detailed information on the design, sampling, 

and methods of the ACL is available 

elsewhere.
7,49,50

 

The ACL study enrolled a stratified 

multistage probability sample of adults ages 

25 or above who lived in the continental 
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United States in 1986. The original study 

enrolled 3,617 non-institutionalized 

respondents (representing 70% of sampled 

households and 68% of sample individuals at 

baseline) with an oversampling of older adults 

and Blacks. Wave 1 included 70% of sampled 

households and 68% of sample individuals. 

Wave 2 included re-interviews of 83% 

(n=2867) of survivors in wave 1. Waves 3 to 5 

included 83%, 74% and 81% of survivors in 

1994, 2001/02, and 2011/12, respectively. 

Data were only used for Blacks or Whites 

(n=3,497). 

Data were collected via face-to-face 

interviews in the first two waves. Data were 

conducted via telephone or face-to-face 

interviews in waves 3, 4, and 5. In a small 

number of cases in waves 3 to 5, when 

participants were unavailable for a given 

wave, a proxy reporter was interviewed. 

Information on socio-demographic 

characteristics was obtained from wave 1 

(1986). Depressive symptoms and number of 

CMC were measured at all waves (1986, 

1989, 1994, 2001, and 2011). 

Demographic data included gender  

(a dichotomous variable with male as the 

referent category) and age (a continuous 

variable). Socio-economic factors included 

education (less than 12 years of education, 

high school degree or some college [referent 

category], and college degree or higher), and 

race (a dichotomous variable, Black vs. 

White). 

Depressive symptoms were measured 

using the 10 items from the Center for 

Epidemiological Studies-Depression Scale 

(CES-D).
51

 Respondents were asked the extent 

to which they felt depressed, happy, lonely, 

sad, that everything was an effort, that their 

sleep was restless, that people were 

unfriendly, that they did not feel like eating, 

that people dislike them, that they could not 

get going, and that they enjoyed life. 

Positively worded items were reverse-coded. 

This abbreviated CES-D has shown 

acceptable reliability and a similar factor 

structure compared to the original CES-D 

version. Item responses were 1 (“hardly ever”) 

to 3 (“most of the time”). The total score was 

computed across the 10 items, resulting in a 

continuous measure of depressive symptoms 

for baseline and follow up, with a potential 

range from 10 to 30.
7,52-54

 Higher scores 

indicated more depressive symptoms. 

The number of CMC was also measured 

using self-report data. All participants were 

asked whether a health care provider had ever 

told them that they had each of seven focal 

conditions including hypertension, diabetes, 

chronic lung disease, heart disease, stroke, 

cancer, and arthritis. Participants were also 

asked if they were currently taking medication 

for such conditions. Responses were 

dichotomized, and a sum score was calculated, 

with a potential range from 0 to 7.
7,50

 

Disability was measured as physical 

function. Individuals were asked whether they 

were bedbound, whether they had difficulty 

bathing, climbing stairs, walking, or doing 

heavy housework, and the degree of difficulty 

of these tasks. Higher scores reflected worse 

physical function and more disability.
55

. 

Regarding statistical analysis, all 

univariate and bivariate analyses were 

conducted in the SPSS statistical package 

(IBM Corp, Armonk, NY). Multivariable 

analysis was performed in the Amos 20  

(IBM Corp, Armonk, NY). For bivariate 

associations, we used Spearman's correlations 
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and independent samples t-tests. For 

multivariable analysis, we used path analysis 

to conduct a multi-group crossed lagged 

model (Figure 1-a to 1-d) to test associations 

between depressive symptoms, CMC, and 

disability among Blacks and Whites. In our 

model, age, education, and gender were 

covariates, and group was defined based on 

self-reported race.
7,56

 

Cross-lagged analysis is one of the 

effective statistical approaches to detect 

sequences of effects longitudinally in the 

presence of multiple observations. This 

approach allows for the consideration of 

the stability of any construct over time by 

adding autoregressive paths within the 

same constructs. The model also estimates 

cross-lagged effects of variables in a 

reciprocal manner. The unique feature of a 

cross-lagged model is the ability to 

investigate reciprocal associations between 

variables; this is the main assumption 

when associations are bidirectional, not 

unidirectional. As age, gender, and 

education are associated with baseline 

depressive symptoms, CMC, and 

disability, we controlled for all these 

factors in our model.
57 

 

 

 

 

1-a) Model 1                                                         1-b) Model 2 

 

 

 

1-c) Model 3                                                       1-d) Model 4 
 

Figure 1: Cross lagged models to test the longitudinal associations between CMC, depressive 

symptoms (CES-D), and disability among Blacks and Whites [Center for Epidemiological  

Studies-Depression (CES-D)] 

 
In total, four models were tested. Model 

1 explores paths from CMC to disability and 

depressive symptoms at each time, from 

CMC to the subsequent depressive 

symptoms, and from depressive symptoms 

to subsequent disability. In Model 2, paths 

from CMC to disability and depressive 

symptoms at each time, and from CMC and 

disability to subsequent depressive 

symptoms were explored. Model 3 was the 

most parsimonious model, with Model 4 

being the most saturated of the models. 

Model 3 proposed a path from CMC to 

disability at each time, and from CMC and 
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disability to the subsequent depressive 

symptoms. In Model 4, paths from CMC to 

disability and depressive symptoms at each 

time, and from CMC to subsequent 

depressive symptoms, and from depressive 

symptoms to subsequent disability were 

explored. 

The AMOS software uses Full 

Information Maximum Likelihood (FIML) 

to handle missing data.
58,59

 The adequacy of 

model fit was assessed by examining the 

comparative fit index (CFI), Chi square to 

degree of freedom ratio (CMIN/DF) which 

reflects minimum discrepancy divided by its 

degrees of freedom, and the root mean 

square error of approximation (RMSEA).
60

 

A CMIN/DF of less than 4, a CFI above 

0.95, and a RMSEA value of 0.05 or less are 

indicators of an excellent fit of the model to 

the data.
61,62

 Considering the large sample in 

the present study, and the over-sensitivity of 

the Chi square measure to sample size, 

significant Chi square was not considered as 

an indicator of poor fit.
63

 

 

RESULTS 
This study included 3497 White and 

Black individuals who had participated at 

Wave 1 of the ACL Study. From these 

individuals, 66% were Whites (n=2323) and 

34% were Blacks (n=1174). Most 

participants were female (n=2194, 62%). 

Compared to Blacks, Whites were older, and 

had higher education at baseline. Compared 

to Blacks, Whites had lower depressive 

symptoms, had lower CMC, and lower 

disability at all time points (Table 1). 

 

Table 1: Distribution of socio-demographics, number of chronic medical condition (CMC), 

depressive symptoms, disability among Blacks and Whites from 1986 to 2011 

Variable Whites Mean(SD) Blacks SD P 

Age 2323 54.61(17.69) 1174 52.60(17.33) 0.001 

Education 2318 12.05(3.11) 1168 10.40(3.75) <0.001 

CES-D 1986 2314 13.57(3.51) 1172 14.89(3.91) <0.001 

CES-D 1989 1903 13.28(3.30) 869 14.70(3.81) <0.001 

CES-D 1994 1646 12.63(3.01) 681 14.31(3.80) <0.001 

CES-D 2001 1226 12.66(3.14) 411 13.78(3.49) <0.001 

CES-D 2011 893 12.78(3.35) 378 14.55(3.98) <0.001 

CMC 1986 2323 0.91(1.05) 1174 1.14(1.14) <0.001 

CMC 1989 1906 0.93(1.06) 874 1.17(1.14) <0.001 

CMC 1994 1751 1.04(1.10) 737 1.30(1.16) <0.001 

CMC 2001 1228 0.97(0.99) 414 1.18(1.12) 0.001 

CMC 2011 784 1.39(1.03) 345 1.65(1.01) <0.001 

Disability 1986 2323 3.60(0.82) 1174 3.51(.92) 0.004 

Disability 1989 1906 3.62(0.80) 874 3.46(1.00) <0.001 

Disability 1994 1751 3.52(0.95) 737 3.29(1.12) <0.001 

Disability 2001 1291 3.49(0.96) 444 3.32(1.12) 0.003 

Disability 2011 969 3.34(1.08) 409 3.03(1.26) <0.001 

P: Independent t- test, CES-D: Center for Epidemiological Studies-Depression; CMC: Chronic Medical Condition. 
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Table 2 presents bivariate correlations 

between age, education, gender, depressive 

symptoms, CMC, and disability among Blacks 

and Whites. Gender and education were 

associated with baseline depressive symptoms 

among Blacks and Whites. Age was 

associated with baseline depressive symptoms 

among Blacks, but not Whites. Among Blacks 

and Whites, age, gender, and education were 

associated with baseline CMC. Blacks and 

Whites were similar in correlates of baseline 

disability (Table 2). 

 

Table 2: Correlation between demographic, socio-economic, chronic medical condition (CMC), 

depressive symptoms, and disability at baseline among Whites and Blacks in 1986 

Variable 1 2 3 4 5 6 

1 Age (Yrs) 1 -0.34 0.14 -0.04 0.49 0.36 

2 Education (Yrs) -0.52 1 -0.08 -0.16 -0.31 -0.26 

3 Gender (Female) 0.03 0.01 1 0.08 0.13 0.09 

4 CES-D -0.11 -0.11 0.12 1 0.16 0.27 

5 CMC 0.59 -0.40 0.10 0.10 1 0.44 

6 Disability 0.39 -0.31 0.13 0.23 0.50 1 

CMC: Chronic Medical Condition, CES-D: Center for Epidemiological Studies-Depression. 

 

Figures 1-a to 1-d show diagrams of 

Models 1 to 4 to test the longitudinal 

associations between CMC, depressive 

symptoms (CES-D), and disability over a 25 

year follow up period from 1986 to 2011. 

In Model 1, paths from CMC to 

disability and depressive symptoms at 

each time, and from CMC to the 

subsequent depressive symptoms, and 

from depressive symptoms to subsequent 

disability are shown. Based on Model 1, 

increases in CMC from 1986 to 1989, from 

1994 to 2001, and from 2001 to 2011 were 

only predictive of increase in depressive 

symptoms at the same time periods among 

Whites, but not Blacks (Table 3). 
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Table 3: Results of Model 1; Black and White differences in longitudinal associations between 
chronic medical conditions (CMC), disability, and depressive symptoms (CES-D) over 25 years 

from 1986 to 2011 

Predictor  Outcome Estimate (S.E.) P Estimate (S.E.) P 

Whites Blacks 

CMC 1986  CES-D 1986 0.11(0.17) 0.030 0.17(0.29) 0.039 

CMC 1989  CES-D 1989 0.16(0.16) 0.002 0.16(0.32) 0.108 

CMC 1994  CES-D 1994 0.18(0.16) 0.002 0.04(0.33) 0.685 

CMC 2001  CES-D 2001 0.22(0.22) 0.002 0.09(0.47) 0.577 

CMC 2011  CES-D 2011 0.46(0.50) 0.002 0.24(1.66) 0.587 

CMC 1986  Disability 1986 0.28(0.02) <0.001 0.37(0.03) <0.001 

CMC 1989  Disability 1989 0.06(0.02) 0.004 0.18(0.03) <0.001 

CMC 1994  Disability 1994 0.16(0.02) <0.001 0.21(0.03) <0.001 

CMC 2001  Disability 2001 0.14(0.02) <0.001 0.20(0.04) <0.001 

CMC 2011  Disability 2011 0.10(0.03) <0.001 0.12(0.06) 0.007 

CMC 1986  CES-D 1989 -0.05(0.14) 0.204 -0.04(0.25) 0.646 

CMC 1989  CES-D 1994 -0.12(0.13) 0.006 -0.01(0.26) 0.951 

CMC 1994  CES-D 2001 -0.06(0.15) 0.207 0.03(0.34) 0.803 

CMC 2001  CES-D 2011 -0.17(0.30) 0.054 -0.13(0.80) 0.595 

Disability 1986  CES-D 1989 -0.00(0.11) 0.974 -0.02(0.17) 0.612 

Disability 1989  CES-D 1994 -0.01(0.11) 0.823 -0.12(0.19) 0.023 

Disability 1994  CES-D 2001 -0.03(0.10) 0.33 -0.10(0.16) 0.043 

Disability 2001  CES-D 2011 0.06(0.13) 0.143 0.08(0.21) 0.235 

CES-D 1986  Disability 1989 -0.04(0.01) 0.097 0.02(0.01) 0.537 

CES-D 1989  Disability 1994 -0.03(0.01) 0.104 -0.09(0.01) 0.01 

CES-D 1994  Disability 2001 -0.01(0.01) 0.621 -0.10(0.01) 0.011 

CES-D 2001  Disability 2011 -0.10(0.01) <0.001 0.07(0.02) 0.143 

CMC 1986  CMC 1989 1.01(0.03) <0.001 0.98(0.04) <0.001 

CMC 1989  CMC 1994 0.94(0.03) <0.001 0.89(0.04) <0.001 

CMC 1994  CMC 2001 0.85(0.03) <0.001 0.87(0.05) <0.001 

CMC 2001  CMC 2011 0.80(0.05) <0.001 0.69(0.06) <0.001 

CES-D 1986  CES-D 1989 0.83(0.07) <0.001 0.87(0.10) <0.001 

CES-D 1989  CES-D 1994 0.94(0.05) <0.001 0.98(0.09) <0.001 

CES-D 1994  CES-D 2001 0.87(0.05) <0.001 0.9(0.08) <0.001 

CES-D 2001  CES-D 2011 0.89(0.06) <0.001 0.85(0.10) <0.001 

Disability 1986  Disability 1989 1.02(0.05) <0.001 0.65(0.08) <0.001 

Disability 1989  Disability 1994 0.83(0.04) <0.001 0.71(0.07) <0.001 

Disability 1994  Disability 2001 0.92(0.04) <0.001 0.89(0.08) <0.001 

Disability 2001  Disability 2011 1.01(0.05) <0.001 0.89(0.08) <0.001 

Female  Disability 1986 0.04(0.03) 0.011 0.10(0.05) <0.001 

Age  Disability 1986 0.21(0.00) <0.001 0.12(0.00) <0.001 

Education  Disability 1986 -0.10(0.00) <0.001 -0.12(0.01) <0.001 

Female  CMC 1986 0.05(0.03) <0.001 0.09(0.05) <0.001 

Age  CMC 1986 0.43(0.00) <0.001 0.51(0.00) <0.001 

Education  CMC 1986 -0.15(0.01) <0.001 -0.15(0.01) <0.001 

Female  CES-D 1986 0.07(0.13) <0.001 0.09(0.21) <0.001 

Age  CES-D 1986 -0.16(0.01) <0.001 -0.33(0.01) <0.001 

Education  CES-D 1986 -0.20(0.03) <0.001 -0.23(0.03) <0.001 

CMCs: Chronic Medical Conditions, CES-D: Center for Epidemiological Studies-Depression. 
 

In Model 2, paths are shown from 
CMC to disability and depressive 
symptoms at each time, and also from 
CMC and disability to subsequent 
depressive symptoms. Based on Model 2, 

increases in CMC from 1986 to 1989, from 
1994 to 2001, and from 2001 to 2011 were 
only predictive of increase in depressive 
symptoms at the same time periods among 
Whites, but not Blacks (Table 4). 
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Table 4: Results of Model 2; Black and White differences in longitudinal associations between 

chronic medical conditions (CMC), disability, and depressive symptoms (CES-D) over 25 years 

from 1986 to 2011 

Predictor  Outcome Estimate (S.E.) P Estimate (S.E.) P 

Whites Blacks 

CMC 1986  CES-D 1986 0.03(0.16) 0.510 0.09(0.29) 0.267 

CMC 1989  CES-D 1989 0.17(0.17) 0.002 0.11(0.33) 0.293 

CMC 1994  CES-D 1994 0.15(0.16) 0.013 -0.01(0.35) 0.909 

CMC 2001  CES-D 2001 0.14(0.22) 0.045 -0.02(0.49) 0.912 

CMC 2011  CES-D 2011 0.30(0.46) 0.028 -0.12(1.39) 0.731 

Disability 1986  CES-D 1986 0.16(0.12) <0.001 0.22(0.20) <0.001 

Disability 1989  CES-D 1989 0.16(0.14) <0.001 0.36(0.22) <0.001 

Disability 1994  CES-D 1994 0.13(0.11) <0.001 0.20(0.17) <0.001 

Disability 2001  CES-D 2001 0.32(0.12) <0.001 0.14(0.22) 0.087 

Disability 2011  CES-D 2011 0.29(0.21) <0.001 0.50(0.41) 0.001 

CMC 1989  CES-D 1994 -0.15(0.13) 0.002 -0.02(0.27) 0.781 

CMC 1986  CES-D 1989 -0.10(0.14) 0.021 -0.07(0.26) 0.365 

CMC 1994  CES-D 2001 -0.08(0.15) 0.106 0.04(0.34) 0.708 

CMC 2001  CES-D 2011 -0.12(0.28) 0.152 -0.02(0.68) 0.922 

Disability 1986  CES-D 1989 -0.11(0.14) 0.002 -0.21(0.20) <0.001 

Disability 1989  CES-D 1994 -0.08(0.12) 0.013 -0.21(0.20) <0.001 

Disability 1994  CES-D 2001 -0.19(0.12) <0.001 -0.17(0.19) 0.007 

Disability 2001  CES-D 2011 -0.11(0.22) 0.112 -0.13(0.35) 0.245 

CMC 1986  CMC 1989 1.01(0.03) <0.001 0.98(0.04) <0.001 

CMC 1989  CMC 1994 0.94(0.03) <0.001 0.89(0.04) <0.001 

CMC 1994  CMC 2001 0.85(0.03) <0.001 0.85(0.05) <0.001 

CMC 2001  CMC 2011 0.79(0.05) <0.001 0.70(0.06) <0.001 

CES-D 1986  CES-D 1989 0.86(0.08) <0.001 0.87(0.10) <0.001 

CES-D 1989  CES-D 1994 0.95(0.05) <0.001 1.00(0.09) <0.001 

CES-D 1994  CES-D 2001 0.84(0.05) <0.001 0.90(0.08) <0.001 

CES-D 2001  CES-D 2011 0.88(0.06) <0.001 0.78(0.10) <0.001 

Disability 1986  Disability 1989 1.27(0.06) <0.001 1.10(0.08) <0.001 

Disability 1989  Disability 1994 0.96(0.04) <0.001 0.87(0.06) <0.001 

Disability 1994  Disability 2001 1.06(0.04) <0.001 1.14(0.08) <0.001 

Disability 2001  Disability 2011 1.04(0.04) <0.001 0.97(0.07) <0.001 

Female  Disability 1986 0.05(0.02) <0.001 0.12(0.04) <0.001 

Age  Disability 1986 0.32(0.00) <0.001 0.29(0.00) <0.001 

Education  Disability 1986 -0.12(0.00) <0.001 -0.18(0.01) <0.001 

Female  CMC 1986 0.05(0.03) <0.001 0.09(0.05) <0.001 

Education  CMC 1986 -0.16(0.01) <0.001 -0.14(0.01) <0.001 

Age  CMC 1986 0.43(0.00) <0.001 0.51(0.00) <0.001 

Female  CES-D 1986 0.06(0.13) <0.001 0.07(0.21) 0.004 

Age  CES-D 1986 -0.17(0.01) <0.001 -0.36(0.01) <0.001 

Education  CES-D 1986 -0.19(0.02) <0.001 -0.21(0.03) <0.001 

CMCs: Chronic Medical Conditions; CES-D: Center for Epidemiological Studies-Depression 

Numbers in bold were significant among one race. 

 

Model 3 proposed a path from CMC 

to disability at each time, and from CMC 

and disability to the subsequent depressive 

symptoms. In Model 3, an increase in 

CMC from 1994 to 2001 only predicted an 

increase in depressive symptoms form 

2001 to 2011 among Whites, but not 

Blacks (Table 5). 
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Table 5: Results of Model 3; Black and White differences in longitudinal associations between 

chronic medical conditions (CMC), disability, and depressive symptoms (CES-D) over 25 years 

from 1986 to 2011 

Predictor  Outcome Estimate (S.E.) P Estimate (S.E.) P 

Whites Blacks 

CMC 1986  Disability 1986 0.32(0.02) <0.001 0.38(0.03) <0.001 

CMC 1989  Disability 1989 0.09(0.02) <0.001 0.22(0.03) <0.001 

CMC 1994  Disability 1994 0.15(0.02) <0.001 0.26(0.04) <0.001 

CMC 2001  Disability 2001 0.15(0.03) <0.001 0.21(0.05) <0.001 

CMC 2011  Disability 2011 0.12(0.04) <0.001 0.10(0.06) 0.041 

CMC 1994  Disability 2001 0.00(0.03) 0.910 -0.15(0.07) 0.022 

CMC 1986  Disability 1989 -0.21(0.04) <0.001 -0.27(0.07) <0.001 

CMC 1989  Disability 1994 0.03(0.02) 0.293 -0.04(0.04) 0.328 

CMC 2001  Disability 2011 -0.06(0.05) 0.066 0.14(0.07) 0.029 

CMC 1986  CES-D 1989 0.07(0.07) <0.001 0.06(0.11) 0.073 

CMC 1994  CES-D 2001 0.10(0.07) <0.001 0.08(0.14) 0.071 

CMC 1989  CES-D 1994 0.03(0.07) 0.32 0.03(0.13) 0.377 

CMC 2001  CES-D 2011 0.08(0.11) 0.011 0.02(0.19) 0.783 

Disability 1986  CES-D 1989 0.01(0.11) 0.628 0.01(0.17) 0.817 

Disability 1989  CES-D 1994 0.01(0.10) 0.821 -0.10(0.19) 0.042 

Disability 1994  CES-D 2001 -0.02(0.09) 0.441 -0.10(0.15) 0.048 

Disability 2001  CES-D 2011 0.08(0.12) 0.032 0.08(0.19) 0.21 

CES-D 1986  Disability 1989 -0.09(0.01) 0.003 -0.05(0.01) 0.207 

CES-D 1989  Disability 1994 -0.03(0.01) 0.129 -0.09(0.01) 0.01 

CES-D 1994  Disability 2001 -0.01(0.01) 0.680 -0.14(0.02) 0.002 

CES-D 2001  Disability 2011 -0.11(0.01) <0.001 0.09(0.02) 0.044 

CMC 1986  CMC 1989 0.99(0.03) <0.001 0.96(0.04) <0.001 

CMC 1989  CMC 1994 0.93(0.03) <0.001 0.89(0.04) <0.001 

CMC 1994  CMC 2001 0.86(0.03) <0.001 0.87(0.05) <0.001 

CMC 2001  CMC 2011 0.79(0.05) <0.001 0.70(0.06) <0.001 

CES-D 1986  CES-D 1989 0.80(0.07) <0.001 0.83(0.10) <0.001 

CES-D 1989  CES-D 1994 0.94(0.05) <0.001 0.95(0.08) <0.001 

CES-D 1994  CES-D 2001 0.86(0.05) <0.001 0.90(0.08) <0.001 

CES-D 2001  CES-D 2011 0.90(0.06) <0.001 0.85(0.10) <0.001 

Disability 1986  Disability 1989 1.34(0.11) <0.001 1.07(0.16) <0.001 

Disability 1989  Disability 1994 0.81(0.05) <0.001 0.71(0.08) <0.001 

Disability 1994  Disability 2001 0.92(0.05) <0.001 1.12(0.12) <0.001 

Disability 2001  Disability 2011 1.08(0.06) <0.001 0.73(0.09) <0.001 

Female  Disability 1986 0.04(0.02) 0.004 0.10(0.04) <0.001 

Age  Disability 1986 0.17(0.00) <0.001 0.09(0.00) 0.003 

Education  Disability 1986 -0.09(0.00) <0.001 -0.13(0.01) <0.001 

Female  CES-D 1986 0.08(0.14) <0.001 0.12(0.21) <0.001 

Age  CES-D 1986 -0.11(0.00) <0.001 -0.24(0.01) <0.001 

Education  CES-D 1986 -0.22(0.02) <0.001 -0.26(0.03) <0.001 

Female  CMC 1986 0.06(0.04) <0.001 0.09(0.05) <0.001 

CMCs: Chronic Medical Conditions, CES-D: Center for Epidemiological Studies-Depression. 

 

In Model 4, paths are from CMC to 

disability and depressive symptoms at 

each time, from CMC to subsequent 

depressive symptoms, and from depressive 

symptoms to subsequent disability. Based 

on Model 4, increase in disability from 

1986 to 1989 predicted increase in 

depressive symptoms at the same time 

period among Whites, but not Blacks 

(Table 6). 
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Table 6: Results of Model 4; Black and White differences in longitudinal associations between CMC 

(CMC), disability, and depressive symptoms (CES-D) over 25 years from 1986 to 2011 

Predictor  Outcome Estimate (S.E.) P Estimate (S.E.) P 

Whites Blacks 

Disability 1986  CES-D 1986 0.05(0.21) 0.340 0.01(0.83) 0.945 

Disability 1989  CES-D 1989 0.02(0.35) 0.835 0.17(0.70) 0.353 

Disability 1994  CES-D 1994 0.10(0.13) 0.015 0.19(0.23) 0.008 

Disability 2001  CES-D 2001 0.27(0.15) <0.001 0.09(0.25) 0.322 

Disability 2011  CES-D 2011 0.20(0.30) 0.075 0.39(0.52) 0.042 

CMC 1986  Disability 1986 0.28(0.02) <0.001 0.36(0.03) <0.001 

CMC 1989  Disability 1989 0.06(0.02) 0.004 0.17(0.03) <0.001 

CMC 1994  Disability 1994 0.15(0.02) <0.001 0.21(0.03) <0.001 

CMC 2001  Disability 2001 0.13(0.02) <0.001 0.19(0.04) <0.001 

CMC 2011  Disability 2011 0.09(0.03) <0.001 0.11(0.06) 0.015 

CMC 1986  CES-D 1986 0.09(0.17) 0.09 0.17(0.38) 0.121 

CMC 1989  CES-D 1989 0.17(0.17) 0.003 0.13(0.35) 0.213 

CMC 1994  CES-D 1994 0.16(0.17) 0.010 -0.01(0.35) 0.899 

CMC 2001  CES-D 2001 0.15(0.23) 0.043 0.03(0.49) 0.879 

CMC 2011  CES-D 2011 0.31(0.55) 0.052 -0.17(1.87) 0.729 

CES-D 1989  Disability 1994 -0.05(0.01) 0.168 -0.07 0.275 

CMC 1986  CMC 1989 1.01(0.03) <0.001 0.98(0.04) <0.001 

CMC 1989  CMC 1994 0.94(0.03) <0.001 0.89(0.04) <0.001 

CMC 1994  CMC 2001 0.85(0.03) <0.001 0.87(0.05) <0.001 

CMC 2001  CMC 2011 0.80(0.05) <0.001 0.70(0.06) <0.001 

CES-D 1986  CES-D 1989 0.84(0.07) <0.001 0.87(0.10) <0.001 

CES-D 1989  CES-D 1994 0.94(0.05) <0.001 1.00(0.09) <0.001 

CES-D 1994  CES-D 2001 0.84(0.05) <0.001 0.90(0.08) <0.001 

CES-D 2001  CES-D 2011 0.88(0.06) <0.001 0.81(0.10) <0.001 

Disability 1986  Disability 1989 1.00(0.05) <0.001 0.67(0.08) <0.001 

Disability 1989  Disability 1994 0.84(0.04) <0.001 0.71(0.07) <0.001 

Disability 1994  Disability 2001 0.93(0.04) <0.001 0.87(0.08) <0.001 

Disability 2001  Disability 2011 0.97(0.04) <0.001 0.96(0.08) <0.001 

CMC 1986  CES-D 1989 -0.06(0.14) 0.181 -0.05(0.26) 0.529 

CMC 1989  CES-D 1994 -0.13(0.13) 0.006 -0.01(0.26) 0.890 

CMC 1994  CES-D 2001 -0.08(0.15) 0.103 0.06(0.33) 0.610 

CMC 2001  CES-D 2011 -0.12(0.30) 0.140 -0.02(0.80) 0.946 

Disability 1986  CES-D 1989 -0.02(0.22) 0.667 0.12(0.41) 0.231 

Disability 1989  CES-D 1994 -0.07(0.13) 0.033 -0.20(0.22) <0.001 

Disability 1994  CES-D 2001 -0.17(0.12) <0.001 -0.16(0.19) 0.008 

Disability 2001  CES-D 2011 -0.07(0.24) 0.363 -0.07(0.32) 0.480 

Female  CMC 1986 0.05(0.03) <0.001 0.09(0.05) <0.001 

Age  CMC 1986 0.43(0.00) <0.001 0.51(0.00) <0.001 

Education  CMC 1986 -0.15(0.01) <0.001 -0.15(0.01) <0.001 

Female  Disability 1986 0.04(0.03) 0.015 0.10(0.05) <0.001 

Age  Disability 1986 0.21(0.00) <0.001 0.12(0.00) <0.001 

Education  Disability 1986 -0.10(0.00) <0.001 -0.12(0.01) <0.001 

Female  CES-D 1986 0.07(0.13) <0.001 0.09(0.26) 0.004 

Age  CES-D 1986 -0.16(0.01) <0.001 -0.33(0.01) <0.001 

Education  CES-D 1986 -0.20(0.03) <0.001 -0.23(0.04) <0.001 

CMC: Chronic Medical Conditions; CES-D: Center for Epidemiological Studies-Depression. 
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In all hypothetical models, multiple  

cross-sectional and lagged paths from CMC 

and disability to depressive symptoms that 

were present for Whites were absent for 

Blacks. 

 

DISCUSSION 
This study compared Blacks and Whites 

for 1) additive effects of CMC and disability 

on depressive symptoms, and 2) additive 

effects of CMC and depressive symptoms on 

disability. For our hypotheses, four 

alternative hypothetical models were tested 

because the associations between CMC, 

disability, and depressive symptoms are 

bidirectional.
7,47,48

 Regardless of the 

modeling approach, more cross-sectional 

and lagged paths were found between CMC, 

disability, and depressive symptoms among 

Whites than Blacks. For instance, based on 

our Models 1 and 2, increases in CMC from 

1986 to 1989, from 1994 to 2001, and from 

2001 to 2011 were only predictive of 

increase in depressive symptoms at the same 

time periods among Whites but not Blacks. 

Based on our Model 3, an increase in CMC 

from 1994 to 2001 only predicted an 

increase in depressive symptoms form 2001 

to 2011 among Whites but not Blacks. 

Based on Model 4, an increase in disability 

from 1986 to 1989 predicted an increase in 

depressive symptoms at the same time 

period among Whites but not Blacks. All 

these models suggested that Blacks and 

Whites differ in the additive effects of CMC 

and depressive symptoms on disability. 

Building on our previous work, our 

research has shown that differential links 

between depression and CMC exist between 

Blacks and Whites; these differential effects 

based on race may explain the Black-White 

health paradox, defined as a lower rate of 

depression for Blacks than Whites, despite 

their higher rate of CMC.
7,26,27,41,42,44,64

 

Using various statistical modeling for 

replication, CMC, depressive symptoms, 

and disability may have links among Whites 

that are absent for Blacks.
7,64

 Independent 

longitudinal studies have also suggested that 

the association between baseline depressive 

symptoms and subsequent cardiovascular 

mortality is present for Whites may be 

difficult to find for Blacks.
13

 

Our findings are in line with the 

positive psychology perspective that 

suggests flourishing may happen in response 

to problems in life.
37-39

 Keyes argues that 

flourishing may explain the Black-White 

health paradox.
7,26,27

 Research has suggested 

that patients with serious medical conditions 

such as cancer or heart disease have a higher 

chance of experiencing post-traumatic 

growth. Blacks may also be more likely to 

experience a higher rate of growth after 

trauma.
28-34,36,65

 Growth after trauma is a 

predictor of lower psychological distress and 

depressive symptoms under stress.
33,36

 In 

this view, Blacks who develop medical 

conditions or a related disability may 

experience degrees of flourishing instead of 

distress.
37-40

 Although CMCs are risk factors 

for distress, such personal transformation 

lowers the risk of depression.
41,42

 As 

explained above, being from an ethnic 

minority group has been shown to increase 

post-traumatic growth.
36

 

Jackson and colleagues have also 

provided one of the explanations for the  

Black-White health paradox. According to 

their theory, Blacks may experience lower 

rates of depression than Whites, despite 

suffering multiple medical conditions, 

because they may tend to engage in negative 

health behaviors (e.g. substance use for men 

and comfort food eating for women) that  

impose physiological damage, yet may 

lower their psychological distress 

concurrently.
14-18

 Jackson’s hypothesis 

explains why the mental-physical health link 
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is weaker for Blacks than Whites.
15-18

 

Although our findings do not suggest any 

mechanisms, they provide additional 

evidence on role of race in shaping the 

depression-medical conditions link.
7,17,19,20

 

Despite using a nationally 

representative sample and providing results 

that are generalizable to the United States 

adults, the current study is not free of 

limitations. This study did not analyze type 

of CMC. In addition, the list of medical 

conditions was not comprehensive in this 

study. Furthermore, CMCs were measured 

based on self-reported data. Fourth, the 

study included symptoms of depression, 

rather than diagnosis of clinical depression. 

Finally, the study used a simple measure of 

disability. Despite having the above 

limitations, this study makes a unique 

contribution to the health disparity literature 

and provides additional evidence regarding 

the role of race in changing the links 

between depression, CMC, and disability. 

In line with our previous research, some 

of the reciprocal associations between 

depressive symptoms, CMC, and disability 

were present for Whites but absent for 

Blacks. Due to some negative paths from 

disability to depression and from CMC to 

depression among Blacks, flourishing may 

be an explanation behind the Black-White 

health paradox. Additional research, 

however, is required.
7,64

 

To conclude, our findings suggest that 

regardless of how we conceptualize their 

associations, race modifies the complex 

relationship between CMC, disability, and 

depressive symptoms. No matter if we 

consider depression and medical conditions 

as additive causes of disability, or medical 

conditions and disability as additive causes 

of depressive symptoms, Blacks and Whites 

differ in the longitudinal associations 

between these health problems over time. 
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