- Original Article

Self-rated Health and Mortality due to Kidney Diseases: Racial Differences
in the United States

Abstract

Background: Although the role of self-rated health (SRH) on all-cause mortality is known, we still
do not know whether SRH predicts death due to specific causes (e.g., kidney disease). The current
study aimed to compare Blacks and Whites on the association between SRH and mortality due to
kidney diseases. A nationally representative sample of adults in the United States was used to provide
generalizable results to the United States population. Materials and Methods: The Americans’
Changing Lives study is a nationally representative cohort, conducted from 1986-2011. The study
followed 3361 Blacks (n = 1156) and Whites (n = 2205) for up to 25 years. The outcome was time
to death due to kidney diseases, derived from death certificates and the National Death Index. Cox
proportional hazards models were used to test whether race and baseline SRH interact on mortality
due to kidney diseases. Results: In the pooled sample, poor SRH (odds ratio [OR] = 2.29, 95%
confidence interval [CI] = 1.24-4.24) was associated with an increased risk of death due to kidney
diseases over the follow-up period. Baseline SRH also showed a significant interaction with race on
the outcome (OR = 0.49, 95% CI = 0.25-0.96), suggesting a stronger effect of SRH on deaths due
to kidney diseases for Whites compared to Blacks. In race-specific models, poor SRH at baseline
increased risk of death due to kidney diseases among Whites (OR = 2.23, 95% CI = 1.14-4.34) but
not Blacks (OR = 1.14, 95% CI = 0.54-2.41). Conclusions: Blacks and Whites differ regarding the
predictive role of baseline SRH on death due to kidney diseases over time. Factors such as SRH
better predict risk of mortality for Whites than for Blacks.
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only does SRH inform about the risk
of subsequent mortality,[>181 it also
predicts outcomes associated with kidney
diseases.!

Americans have lower socioeconomic status,!!
worse self-rated health (SRH),”! and more
chronic medical conditions (CMCs)?4 such
as obesity,® hypertension,® and diabetes.!”!

As part of the low social class,® and given
that these CMCs"” increase the risk of
chronic kidney disease and its associated
morbidity and mortality, Blacks are at a
higher risk of kidney disease mortality in the
United States.>!”!

SRH, a single-item measure widely
used in community surveys since the
1950s,['121 predicts subsequent risk of
mortality.l'*!81 Such measures are brief
and efficient tools for estimating the
overall health of populations.l"®?! Due
to its feasibility™!! and low-cost,”? SRH
is widely applied in national surveys in
many countries across the world.?2?!
In the United States, SRH has been
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Although a large body of evidence has
shown that baseline SRH strongly predicts
subsequent  mortality  across  various
populations,['*!¥ this predictive role may
depend on race and ethnicity.?*37 We
still do not know if race also modifies the
predictive role of SRH on specific causes
of mortality (e.g., mortality due to kidney
disease).

Despite the growing body of knowledge on
race differences in the role of psychosocial
factors on the health of populations,!!03848]
there is still a need for studying race
differences in the effect of baseline SRH
on deaths due to kidney diseases in the
United States. First and foremost, although
individuals with poor SRH are at a higher
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risk of mortality compared to those with fair, good, or
excellent SRH,41721.2241 most of the existing knowledge
on the SRH — mortality link is driven from all-cause
rather than cause-specific mortality."%*!! Second, there are
inconsistent findings on the topic. While some studies
have suggested that SRH predicts mortality regardless of
race and ethnicity,'” there is some evidence suggesting that
race and ethnicity may mitigate the association.t!22%3!:52.53]

To extend the current knowledge on the associations
between race and kidney disease mortality,'” and
to advance the existing knowledge on Black-White
differences in health,*® as well as racial and ethnic
differences in correlates of SRHM™ in addition to
mortality due to all-causes*“"! or death due to kidney
disease,'** this study had three aims: (1) to test if
Blacks are at a higher risk of mortality due to kidney
disease compared to Whites, (2) to investigate if SRH
predicts kidney disease mortality, and (3) to compare
Blacks and Whites for such association. We used the
Americans’ Changing Lives (ACL) data with 25 years
of follow-up on a large nationally representative sample
of adults in the United States; our study makes a unique
contribution to the literature because capturing variance
in the development of chronic renal disease requires
long-term follow-up periods.834%¢ In addition, due to
the fact that ACL has enrolled a nationally representative
sample, our results are generalizable to the United States
population.

Materials and Methods
Design and setting

The ACL is a nationally representative cohort conducted
from 1986 to 2011 in the United States; detailed information
on the study design is available elsewhere.?%57-5%1

Sampling and participants

The ACL enrolled a stratified multistage probability
sample of adults aged 25 or above who lived in the
continental United States in 1986. The study included
3617 noninstitutionalized respondents (representing 70%
of sampled households and 68% of sample individuals at
baseline) with an oversampling of those age 60 and older
and African Americans. Wave 1 included 70% of sampled
households.

Measures

Data were collected on race, demographic characteristics,
socioeconomic factors, and CMCs at the baseline
face-to-face interview in 1986. Mortality due to kidney
diseases was collected from 1986 to 2011. Baseline SRH
was the predictor of interest; mortality due to kidney diseases
was the main outcome; baseline demographic characteristics,
socioeconomic factors, and CMCs were covariates; and race
was the focal moderator.

Race

In this study, race was defined as non-Hispanic Black
or non-Hispanic White. Participant’s race was defined
based on self-reported race and ethnicity, collected at
baseline in 1986 with several survey items. Respondents
were asked an open-ended response to the question, “In
addition to being American, what do you think of as
your ethnic background or origins?” Respondents were
then asked a multiple-choice question, “Are you White,
Black, American Indian, Asian, or another race?” and
allowed to answer with multiple categories. Those who
responded with more than one non-White group were
asked to identify which “best described” their race. The
survey also assessed the state or foreign country in which
the respondent, respondent’s mother, and respondent’s
father were born, and the respondent’s father’s last name.
Finally, participants were asked, “Are you of Spanish or
Hispanic descent, that is, Mexican, Mexican American,
Chicano, Puerto Rican, Cuban, or Other Spanish?”
Responses from above questions were used to construct
race categories of “Non-Hispanic White,” “Non-Hispanic
Black,” “Non-Hispanic Native American,” “Non-Hispanic
Asian,” and “Hispanic.” This analysis only included
non-Hispanic White and non-Hispanic Black respondents.
All Hispanic or multiethnic individuals were dropped
from this analysis.

Demographic factors

Demographic indicators included age (a continuous variable
as a number of years since birth) and gender (a dichotomous
variable with male as the referent category).

Socioeconomic characteristics

Socioeconomic status was measured with education
(<12 years of education and 12 years or more) and
household income (a continuous variable as total annual
income in the household).

Self-rated health

Respondents were asked to classify their SRH as excellent,
very good, good, fair, or poor. Past literature has defined
SRH in two distinct ways; however, we operationalized our
SRH as a dichotomous measure rather than a continuous
score, as the categorical measure is more robust. We
collapsed this five-category scale into two categories
(fair/poor vs. excellent/very good/good), a cut point that
is common in the literature. This measure has shown
high test-retest reliability and validity when considering
its predictive power for mortality and other health
outcomes.!'¥ Literature review shows that most studies
on the SRH — mortality link have used the dichotomous
SRH_[13715,29,59,60]

Number of chronic medical conditions

The number of CMCs at baseline was measured using
self-reported  physician  diagnosed CMCs.B¥#  All
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participants were asked whether a health-care provider had
ever told them they had each of seven focal conditions
including hypertension, diabetes, heart disease, chronic
lung disease, stroke, cancer, and arthritis (any type).
A sum score was calculated, potentially ranging from 0 to
7. A detailed description of the measurement of CMCs is
provided elsewhere.5® We controlled for CMCs because
some (i.e., hypertension and diabetes) cause kidney disease
and related death.

Mortality due to kidney diseases

The main outcome in this study was time to death due to
kidney diseases since 1986 over 25 years. Information on
mortality during the 25-year follow-up period was obtained
via the National Death Index (NDI), death certificates, and
also informants. In most cases, time and cause of death could
be verified with death certificates. In a handful of cases,
death could not be verified with death certificates; such cases
were reviewed carefully. Actual death was certain in all
cases. Only in a few cases, the date of death was ascertained
from the informants or the NDI report, rather than the death
certificate.[*?! Cause of death was coded as unknown when
the death certificate or NDI report was unavailable.

The International Classification of Disease (ICD)-9 and -10
codes!®* were used to determine the cause of mortality,
whichever was current at the time the death was recorded. For
ICD-9 codes, we used codes 650 (acute glomerulonephritis
and nephrotic syndrome), 660 (chronic glomerulonephritis,
nephritis, and nephropathy, not specified as acute or
chronic, and renal sclerosis, unspecified), 670 (renal failure,
disorders resulting from impaired renal function, and small
kidney of unknown causes), 680 (infections of kidney),
and 690 (hyperplasia of prostate). For ICD-10 codes, we
used the categorization of 113 selected causes of death
provided by the WHO, for which codes 97 (nephritis,
nephrotic syndrome, and nephrosis), 98 (acute and rapidly
progressive nephritic and nephrotic syndrome), 99 (chronic
glomerulonephritis, nephritis, and nephropathy not specified
as acute or chronic, and renal sclerosis unspecified),
100 (renal failure), 101 (other disorders of kidney),
102 (infections of kidney), 103 (hyperplasia of prostate),
and 104 (inflammatory diseases of female pelvic organ)
were used. Respondents who died due to other causes were
censored at the time of death. Time of death was registered
as a number of months from time of enrollment in the study
to time of death, based on the month of death and the month
of the baseline interview.

Statistical analysis

The ACL applied a complex sampling design (a multistage
sample design involving clustering and stratification),
which requires appropriate statistical techniques that
account for the complex design. We applied weights based
on strata, clusters, and nonresponse in all of our analyses.
Subpopulation analyses for surveys were also applied.
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Standard error estimation accounted for the sampling
weights (due to stratification, clustering, and nonresponse)
using Taylor series linearization. For multivariable analysis,
Cox proportional hazards models were used to determine
factors associated with time to death due to kidney
diseases over the 25-year follow-up. Sample sizes reflect
the unweighted sample distributions. Univariate, bivariate,
and multivariable analyses were performed using Stata
13.0 (Stata Corporation, College Station, TX, USA).

Cox proportional hazards models require information on a
dichotomous outcome (death due to kidney diseases) and
the time when that outcome occurred (time to death due
to kidney diseases). Kidney death was coded as zero if the
respondent did not die or died from any other causes. Time
to the kidney death event, or to censoring, was defined
as the number of months from baseline to death, lost
to follow-up, or the end of the year 2011. Model 1 was
conducted in the pooled sample and included race, SRH,
age, gender, education, income, CMC, and race by SRH
interaction. Model 2 and Model 3 were conducted among
Whites and Blacks, respectively. Model 2 and Model 3
included age, gender, education, income, CMC, and SRH.
Hazard ratios with 95% confidence intervals (Cls) are
reported. P < 0.05 was considered statistically significant.
Missing data were <5%. To evaluate the proportional
hazard assumptions for our Cox proportional hazards
models, we used estat phtest command in the Stata for
Schoenfeld residual analysis. Our models passed the tests
for proportional hazards.

Results

Table 1 shows descriptive statistics for the overall sample,
and then separately for Whites and Blacks. Blacks were
younger and had a higher number of CMCs at baseline
compared to Whites. Blacks had a lower frequency of
high school graduation (all these differences by race were
significant at P < 0.05) and worse SRH compared to
Whites [Table 1].

From the total 3361 Black and White individuals under
follow-up, death due to kidney disease occurred in
35 individuals (1.04%). Thirteen cases of death due to
kidney disease happened in Whites, whereas 22 cases of
death due to kidney disease happened in Blacks. Death
due to kidney disease was more common among Blacks
than Whites (1.90% vs. 0.50%, P < 0.05). In an age- and
gender-adjusted model, Black race was associated with
3.017 (95% CI = 1.08-8.39) higher odds of kidney disease
mortality (P = 0.035).

According to Model 1 in the pooled sample, poor
SRH (odds ratio [OR] = 2.29, 95% CI = 1.24-4.24)
was associated with an increased risk of death due to
kidney diseases over the follow-up period. Baseline SRH
also showed a significant interaction with race on the
outcome (OR = 0.49, 95% CI = 0.25-0.96), suggesting a
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Table 1: Descriptive statistics in the pooled sample and also based on race

Characteristics All (n=3361) Whites (n=2205) Blacks (n=1156)
Mean (SE) 95% CI Mean (SE) 95% CI Mean (SE) 95% CI
Age 47.79 (0.53) 6.72-48.86 47.98 (0.60) 46.77-49.19 46.37 (0.71) 44.93-47.81
Chronic medical conditions 0.80 (0.03) 0.74-0.85 0.78 (0.03) 0.71-0.84 0.92 (0.05) 0.82-1.02
Self-rated health 2.30 (0.02) 2.25-2.35 2.28 (0.03) 2.23-2.33 2.43 (0.05) 2.32-2.54
Education 12.53 (0.096) 2.34-12.73 12.69 (0.11) 12.48-12.90 11.37 (0.23) 10.90-11.84
Income 5.41 (0.09) 5.22-5.60 5.57(0.10) 5.36-5.77 4.25(0.18) 3.88-4.62
Percentage (SE) 95% CI Percentage (SE) 95% CI Percentage (SE) 95% CI
Gender
Men 47.26 (0.01) 44.86-49.68 47.82 (0.01) 45.12-50.52 43.18 (0.02) 38.79-47.69
Women 52.74 (0.01) 50.32-55.14 52.18 (0.01) 49.48-54.88 56.82 (0.02) 52.31-61.21
Education >12
No 23.93 (0.01) 21.37-26.70 21.71 (0.01) 18.87-24.85 40.25 (0.03) 34.55-46.24
Yes 76.07 (0.01) 73.30-78.63 78.29 (0.01) 75.15-81.13 59.75 (0.03) 53.76-65.45
Renal death
No 99.48 (0.00) 98.97-99.74 99.56 (0.00) 98.94-99.82 98.85 (0.00) 97.91-99.37
Yes 0.52 (0.00) 0.26-1.03 0.44 (0.00) 0.18-1.06 1.15 (0.00) 0.63-02.09
Self-rated health
Good-excellent 85.06 (0.01) 83.33-86.64 85.97 (0.01) 84.15-87.60 78.38 (0.02) 74.68-81.68
Poor-fair 14.94 (0.01) 13.36-16.67 14.03 (0.01) 12.40-15.85 21.62 (0.02) 18.32-25.32

SE: Standard Error, CI: Confidential interval

stronger effect of SRH on deaths due to kidney diseases for
Whites compared to Blacks [Table 2].

In race-specific models, SRH at baseline increased
risk of death due to kidney disecases among Whites
(OR = 2.23, 95% CI = 1.14-4.34) (Model 2) but not for
Blacks (OR = 1.14, 95% CI = 0.54-2.41) (Model 3). Thus,
our findings on race-specific models confirmed the stronger
effect of SRH on deaths due to kidney diseases among
Whites compared to Blacks [Table 2].

Discussion

According to our findings, compared to Whites, Blacks
had worse SRH at baseline. Blacks also died sooner
from kidney disease compared to Whites. We also
found an interaction between race and baseline SRH on
the outcome, suggesting a stronger predictive role of
poor SRH on deaths due to kidney diseases for Whites
compared to Blacks. Our race-specific models also
confirmed our findings, as baseline SRH predicted kidney
disease mortality among Whites but not Blacks. Findings
are unique as we used a nationally representative sample
of United States adults.

Building on the literature that suggests race may
moderate the effect of SRH and other risk factors on
mortality,[7#473% we conducted a study to investigate
multiplicative effects between race, SRH, and kidney
disease mortality over 25 years. We found race differences
in the role of SRH on kidney disease mortality. It is yet
unclear whether SRH differently predicts mortality among
ethnically diverse populations.”” The evidence is still
mixed regarding group differences in the predictive role of
SRH on all-cause and cause-specific mortality. While some

4

studies suggest that race and ethnicity modify the effect of
SRH on all-cause mortality,?"3>%% other studies have failed
to show such group variation on the predictive role of SRH
on mortality.!'”!

Our findings that SRH predicts kidney disease death among
Whites is in line with previous research on the role of SRH
on mortality.'*132241 This is also in line with the campus
of researchers who believe SRH predicts risk of mortality
across all racial/ethnic groups,!'”) irrespective of population,
geographic region, and follow-up duration.['3-15:17:21.22]

In the United States, race is a proxy of social class and
socioeconomic status. As a result, most of the racial
differences in health are due to social rather than biological
factors.[®] There are studies documenting group differences
in correlates of SRH including the SRH-mortality link.['75% A
study showed that the predictive power of SRH for mortality
was strongest for the lowest socioeconomic group.B”
Among Latinos in the United States, the relationship
between poor SRH and mortality risk may depend on
acculturation.®” Zajacova and Dowd used data from a
nationally representative sample of 9235 adults interviewed
in the 2005-2008 National Health and Nutrition Examination
Survey and measured SRH on two occasions, about 1 month
apart. The study compared the test-retest reliability of SRH
among the United States adults based on sociodemographic
characteristics and showed that about 40% of the SRH
responses changed over a | month period, and the reliability
of SRH differed considerably by sociodemographic
characteristics. That study found that racial/ethnic minorities
and adults with less education had lower reliability of SRH
reports. The authors concluded that there is a substantial
amount of error in reported SRH for Blacks and other
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Table 2: Results of Cox proportional hazards models predicting death due to renal disease in the pooled sample and
also based on race

Characteristics Model 1 (All) (n=3361) Model 2 (Whites) (n=2205) Model 3 (Blacks) (n=1156)
HR (SE) 95% CI HR (SE) 95% CI HR (SE) 95% CI
Self-rated health (poor) 2.29 (0.70)** 1.24-4.24 2.23 (0.74)* 1.14-4.34 1.14 (0.42) 0.54-2.41
Gender (women) 0.48 (0.32) 0.13-1.81 0.33 (0.23) 0.08-1.39 1.81 (1.30) 0.43-7.73
Age 1.08 (0.01)*** 1.05-1.11 1.08 (0.02)*** 1.04-1.12 1.07 (0.02)** 1.02-1.12
Education 1.05 (0.08) 0.90-1.23 1.08 (0.11) 0.88-1.33 0.95 (0.09) 0.78-1.15
Income 0.83 (0.07)* 0.71-0.97 0.81 (0.07)* 0.68-0.98 0.89 (0.20) 0.56-1.41
Chronic medical conditions 1.46 (0.22)* 1.08-1.96 1.61 (0.25)** 1.18-2.20 1.05 (0.26) 0.63-1.75
Race (blacks) 22.18(23.88)** 2.54-193.97
Race x self-rated 0.49 (0.17)* 0.25-0.96
health (poor)

*P<0.05, **P<0.01, ***P<0.001. SE: Standard error, CI: Confidential interval, HR: Hazard ratio

disadvantaged sociodemographic groups.’>¥! These findings
are extremely important and may explain our results on
the weaker predictive validity of SRH for mortality among
Blacks compared to Whites.

One potential explanation for the lower predictive role
of SRH on mortality risk among Blacks may be a higher
tolerance of Blacks compared to Whites in reporting their
health as fair/poor, in the presence of a health problem.
In this view, the link between medical problems and
SRH is weaker for Blacks than Whites, and Blacks who
have experienced more severe health problems and other
stressors may better tolerate their conditions compared to
Whites. The result would be a lower agreement between
health problems and SRH among Blacks than Whites. This
is in line with past researchB®*¢¢7 and the Black-White
health paradox.[2627:38.66:67]

Due to cultural issues, cognitive styles, socioeconomics,
and access to health care, social groups including ethnic
groups may differ in how SRH reflects “true” health
status.*8051 Tt has been previously argued that poor SRH
may reflect different health needs across diverse ethnic
groups.??1 Based on the literature,*>*>2 both meanings and
determinants of SRH may be specific for each population.
For instance, SRH less strongly predicts health care use
among Blacks than Whites.[®®) The growing literature on
ethnic differences in correlates of SRH may help us better
understand our findings.?¢2%%71 Future research is needed
on population differences in the relevance of SRH and past,
current, and future health.3%-30.70.71]

Our findings help us better understand the Black-White
health paradox, defined as disproportionately high
subjective well-being despite higher worse objective health
measures, as well as stressors, CMCs, and mortality among
American Blacks compared to American Whites.*® Based
on this paradox, we expect Black-White differences in
the cross-sectional and longitudinal associations between
subjective and objective health measures,#384244.66.72-76]
For example, depressive symptoms at baseline had a
stronger predictive effect on the incidence of CMCsP®¥! or
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subsequent mortality due to cardiovascular conditions!””
or kidney diseasesi®™ among Whites than Blacks. Baseline
SRH also better predicts all-cause mortality for Whites
than Blacks.”” Our finding suggests that heterogeneity in
the link between subjective and objective health measures
is the rule rather than the exception and is in line with the
Black-White health paradox.F:6¢!

Interestingly, there are previous studies that have
documented better survival and lower psychological
distress among Blacks with chronic kidney disease when
compared to Whites, despite their higher number of
medical comorbidities,”” a pattern which aligns with the
Black-White health paradox.?%52¢71 However, very little
is known about potential Black-White differences in the
effect of baseline depressive symptoms on subsequent risk
of kidney disease or mortality from kidney causes.[*)]

A recent study showed a greater risk of death due to kidney
causes among Whites with higher levels of depressive
symptoms, compared to that for Whites with lower levels
of depressive symptoms; however, such link could not be
found for Blacks.®* Thus, not only the effect of SRH, but
also depression on development, progression of chronic
kidney disease, and associated death depend on race, with
consistently larger effects among Whites than Blacks.
These findings should be interpreted in the context of a
growing literature on the race differences in the mental
health-physical health link, which has provided mixed
results;®**1 some even contradict each other and the
Black-White Health Paradox.[4243.73.79]

Limitations

This study has a few limitations. First and foremost, we
did not have any measure of baseline kidney disease,
and only used a total number of medical conditions at
baseline, which was based on self-reported data and may
be subjected to recall bias.® Future research should
specifically measure baseline kidney disease or baseline
kidney function. Future research should also validate
self-reported CMCs using medical record data. In addition,
while SRH is subject to change over time, its change
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was not modeled in this study. This approach was taken
because we were interested in the racial differences in the
long-term effect of SRH on our outcome. Despite these
limitations, the results extend our current understanding
of the Black-White differences in health, the Black-White
health paradoxP®! in general, and racial differences in
the predictive role of SRH on mortality and kidney
diseasel®®I in particular. Three major strengths of this
study include (1) a nationally representative sample, (2) a
large sample size, and (3) a long-term follow-up, which
are all particularly important for rare outcomes such as
death due to kidney diseases.

Conclusions

The effect of baseline SRH on deaths due to kidney disease
over a 25-year period in the United States can be found
in Whites but not Blacks. This finding is consistent with
the literature on the Black-White health paradox, which
suggests a weaker effect of objective and subjective risk
factors on the psychosocial well-being of Blacks compared
to Whites. The links between race, ethnicity, social class,
subjective aspects of health such as SRH, and objective
health outcomes such as mortality are complex rather than
simple. Race and ethnicity not only have main effects on
health but they also change the vulnerability and resilience
of populations to the effect of the very same risk and
protective factors on health.
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