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The weathering hypothesis, an explanation for race disparities in the USA, 
asserts that the health of African Americans begin to deteriorate prematurely 
compared to whites as a consequence of long-term exposure to social and 
environmental risk factors.

Despite examining prevalence by race and age groups across a few chronic
conditions, African Americans exhibit the worse health even when accounting 
for demographic and health-related factors. This suggests that there may be 
something inherent to the African American experience that underlies these 
disparities in health that was not measured in this study.

Patterns of hypertension, diabetes, and stroke are consistent with
accelerated health declines in African Americans. This suggests that
African Americans are acquiring conditions normally associated with aging at 
younger ages than other race groups. 

Efforts to develop interventions and health promoting strategies to delay or 
postpone the onset of health events among African Americans at younger 
ages will also require the public health sector to go beyond its traditional 
boundaries and concentrate its attention on building collaborations with those 
focusing on key social determinants of health such as education, housing, and 
employment…..in HIV we need an HV healthcare system that focuses n the 
aging population, after all by 2030, 75% are expected to be over 50 & 50% 
over 60. And we need a special added focus on the care needs for aging 
African-Americans, Latinos & women with HIV. Jules Levin, NATAP

One unmeasured factor that may contribute to the accelerated health declines particularly 
among African Americans is residential segregation, a form of racial discrimination. The 
weathering hypothesis contends that the early onset of health declines in African Americans is a 
consequence of long-term exposure to harmful social and environmental conditions often 
facilitated by residential segregation. Moreover, the history of slavery, reconstruction, the Jim 
Crow era, and perceived racism and discrimination have set the stage for many structural
limitations and increased stressors faced by African Americans (53 , 54; Kreiger et al. 2013). 
These stressors and structural factors have enduring effects that might be explained by the 
weathering hypotheses. For example, African Americans may experience weathering 
because they are more likely to live in high risk and under-resourced environments with 
fewer opportunities to reach higher levels of education and build wealth.12 , 33 , 34 , 55 , 56  
Additionally, living in a segregated environment may lead to African Americans facing 
barriers to care and receiving inferior quality of care when they are ill or injured. Minority 
communities are more likely to be physician shortage areas57 , 18 and residents of minority 
communities use fewer health-care services.58 Hospitals that primarily serve minority patients 
are known to have worse outcomes for some medical and surgical conditions.54 , 60 Even for
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are known to have worse outcomes for some medical and surgical conditions.54 , 60 Even for 
acute conditions such as trauma, recent data suggests that hospitals with a higher proportion of 
African American and minority patients have increased mortality compared to hospitals with a 
primarily white trauma patient population.61 Moreover, overt interpersonal racial 
discrimination as daily, chronic stressors have also been associated with precursors of 
age-related diseases such as inflammation (Lewis, Aiello, and Leurgans et al.62 2010) and 
oxidative stress.63 Thus, residential segregation as a form of racial discrimination may facilitate 
weathering or the early onset of age-related diseases in response to chronic stress.

One plausible explanation for the association between discrimination and accelerated 
health declines among African Americans is allostatic load. This concept refers to the 
cumulative wear and tear on many physiological systems in the body as a result of repeatedly 
adapting to persistent chronic, psychosocial stressors.64 This adaptation leads to the activation 
of the HPA axis which leads to increased blood pressure, cortisol, epinephrine, and other 
neurohormonal substances. In the setting of perceived or real discrimination, chronic and/or 
hyper-activation of many of cellular response systems can lead to maladaptive health 
consequences such as increased rates of hypertension, depression, infectious diseases, 
cancers, and cardio-metabolic conditions.65 For example, studies suggest that the perception of 
discrimination ultimately leads to higher diastolic blood pressures66 - 69; 61 and other systemic 
responses that destabilize the natural stress fighting environment and alternatively hyper-
responds to single or multiple insults of stress, irrespective of source. This cellular hyper-
responsivity, over time, leads to increased expression and systemic serum levels of substances 
like interleukins, TNF-alpha, and C-reactive protein, which are inflammatory mediators and 
strong predictors of coronary heart failure, coronary heart disease, stroke, diabetes, and 
hypertension.70 , 71 Indeed, allostatic load has even been reported to partially explain higher 
mortality rates among blacks, independent of SES and health behaviors.72
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Abstract

The weathering hypothesis, an explanation for race disparities in the USA,
asserts that the health of African Americans begin to deteriorate prematurely 
compared to whites as a consequence of long-term exposure to social and 
environmental risk factors. Using data from 2000–2009 National Health 
Interview Surveys (NHIS), we sought to describe differences in age-related 
health outcomes in 619,130 African Americans and whites. Outcome 
measures included hypertension, diabetes, stroke, and cardiovascular 
disease. Using a mixed models approach to age-period-cohort analysis, we 
calculated age- and race-specific prevalence rates that accounted for the 
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calculated age- and race-specific prevalence rates that accounted for the 
complex sampling design of NHIS. African Americans exhibited higher 
prevalence rates of hypertension, diabetes, and stroke than whites 
across all age groups. Consistent with the weathering hypothesis, African 
Americans exhibited equivalent prevalence rates for these three conditions 10 
years earlier than whites. This suggests that African Americans are acquiring 
age-related conditions prematurely compared to whites.

Background
There is overwhelming evidence of disparities in morbidity and mortality among African Americans and other ethnic 
groups compared to whites in the USA.1 - 6 The magnitude and consistency of these disparities have led scientists to 
move beyond mere documentation of differences to efforts that seek to explain the etiology of health disparities. Several 
potential explanations have been proposed and many have been empirically tested. These include individual-level factors, 
such as socioeconomic status (SES),5 , 7 health behaviors,4 , 8 and access to and quality of medical care;9 societal 
influences ranging from government policies to race-based discrimination;10 , 11 environmental factors (such as the 
workplace or living environment);12 - 14 and possible genetic influences.15 , 16 However, a large proportion of observed 
racial differences in health remain unexplained.

African Americans tend to develop age-related diseases in which racial health disparities have been observed at earlier 
ages than whites.3 , 17 Two key explanations exist. One explanation for this is the substantial evidence that African 
Americans experience differential exposure to chronic stressors such as discrimination, racism, and segregation,3 , 5 , 7 , 
11 , 12 , 18 , 23 and have different life experiences compared to non-Hispanic whites.24 - 28 The second is stress—an social 
or environmental pressure that often requires at least one of the following responses: psychological, physiological, or 
behavioral.29 , 50 Moreover, these factors can lead to alterations in physical and mental health.30 Many diseases, 
especially those related to cardiovascular disease, have been linked to stress, adverse life events, and other factors 
related to stress such as allostatic load,31 social support,4 , 22 and discrimination.32 Thus, because of race differences in 
the social and environmental risk exposures and life experiences facilitated by residential segregation,11 , 12 , 23 , 33 , 34 
African Americans could be expected to have an earlier onset of disease and disability than non-Hispanic whites.6 , 11 , 35 
- 37

There is a burgeoning body of literature documenting the association between age, SES, and health indices.37 , 56 House 
and colleagues37 wrote a seminal paper that exhibits earlier onset of chronic disease and functional limitations associated 
with SES. Using data from the Americans’ Changing Lives study, they demonstrated that both education and income were  
significantly and independently related to chronic conditions and functional status. More importantly, they showed the 
effect of age on health indices vary by level of social stratification. For example, among those with the least education, 
significant increases in rates of functional impairments were observed in middle adulthood. Among the most highly 
educated group, there was a delay in the onset of functional decline by 30 years compared to the least educated. 
Exposure to chronic stressors and adverse life experiences is inversely related to SES as well as race; indeed, African 
Americans are disproportionately represented in the lowest SES groups (5 , 13; LaVeist et al. 2007). This suggests the 
possibility that both differential exposures to stressors and the ability to cope with them may contribute to the earlier onset 
in the course of health declines among individuals with limited SES resources or African Americans.

The weathering hypothesis, developed by Geronimus,35 , 40 has become a framework for observing accelerated health 
declines. This hypothesis states that the health status of African American adults begins to deteriorate prematurely 
compared to other American ethnic groups as a consequence of long-term exposure to social and environmental risk 
factors. An interaction exists between age and race/ethnicity such that African Americans acquire conditions normally
associated with older age at younger ages than whites.36 , 40 Thus, observed health disparities in the onset of age-related 
diseases by racial/ethnic groups are reflective of persistent weathering in African Americans. A number of studies have 
demonstrated age patterns by race that are consistent with the weathering hypothesis for a variety of health indicators 
such as reproductive health,41 - 43 mortality,44 hypertension,2 , 45 allostatic load,46, and functional status47 and telomere 
length.6

Few studies testing the weathering hypothesis have addressed the methodological issue of determining if age effects
represent age effects or cohort effects.2 , 46 The objective of this study was to test the weathering hypothesis by
investigating whether differences exist in patterns of age-related chronic conditions in a national sample of African 
American and white adults. Specifically, we hypothesize that African Americans will experience earlier onset of disease, 
suggesting accelerated health declines and supporting the weathering hypothesis. This cross-sectional study adds to the 
body of literature by testing the weathering hypothesis using a mixed models approach that will provide an opportunity to 
tease apart age, period, and cohort effects as well as accounting for the potential violation of independence of errors
assumption.48
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assumption.48

The adjusted prevalence of hypertension by race and age is shown in Table 2. African Americans had significantly higher 
prevalence of hypertension than whites in all age groups. Although the prevalence of hypertension increased with age for 
both race groups, the increase was much higher for African Americans. For example, the prevalence of hypertension for
African Americans ages 35–44 was 21.6 %. The prevalence of hypertension for whites ages 45–54 was 23.1 %. Thus, a 
similar prevalence of hypertension among whites is achieved 10 years later than that of African Americans.

The adjusted prevalence of stroke by race and age is shown in Table 3. African Americans had significantly higher 
prevalence of stroke between age 45–54 (2.4 vs. 1.1 %) and age 55–64 (5.9 vs. 2.7 %) compared to whites. Similar to 
hypertension for these age groups, the rate of strokes in whites occurred 10 years later than African Americans. The
prevalence of stroke for African Americans age 45–54 is 2.4 %; the prevalence of stroke for whites does not reach this 
level until age 55–64 (2.7 %). There were no observed differences for African Americans and whites in the following age 
groups: 18–24, 25–34, 35–44, 65–74, and 75+.

The adjusted prevalence of diabetes by race and age is shown in Table 4. With the exception of participants ages 18–34, 
African Americans had higher prevalence of diabetes compared to whites. In the age groups between 35 and 75+, the 
prevalence of diabetes was nearly double for African Americans and increased at a faster rate compared to whites. For
example, in the 45–54 age group, African Americans had a prevalence of 10.1 % and whites had a prevalence of 4.5 %.

The adjusted prevalence of CVD by race and age is shown in Table 5. African Americans age 35–44 had a lower 
prevalence of CVD (4.4 vs. 5.9 %) compared to whites. Among older adults aged 65+, African Americans also had a lower 
prevalence of CVD relative to whites. African Americans had a prevalence of 22.8 % in the 65–74 age group and 27.9 %
in the 75+ age group, compared to 26.1 and 36.7 %, respectively, among whites. There were no observed differences in 
the prevalence of CVD between African Americans and whites in the three younger age groups. 

Discussion
The purpose of the study was to examine the effect of weathering between African Americans and whites. In this national 
sample of non-institutionalized adults, African Americans consistently exhibited higher prevalence rates of hypertension, 
diabetes, and stroke across all age groups. Moreover, African American prevalence rates in a given age group for all 
health conditions were not reached in whites until at least 10 years later. As it relates to CVD, whites displayed a higher
prevalence rate across all age groups except ages 55–64. This differential in prevalence increased with age and is 
consistent with accelerated health declines among African Americans.

The results from this study share findings with previous ones that have tested the weathering hypothesis.2 , 6 , 36 , 41 - 45 , 
47 However, most of the previous work has largely focused on “weathering” between races and ethnicities, namely African 
Americans, Mexican Americans, and whites. This work is similar in this respect but extends to other highly prevalent 
chronic conditions such as diabetes, stroke, and CVD that these populations typically face. Despite examining prevalence 
by race and age groups across a few chronic conditions, African Americans exhibit the worse health even when 
accounting for demographic and health-related factors. This suggests that there may be something inherent to the African 
American experience that underlies these disparities in health that was not measured in this study.

One unmeasured factor that may contribute to the accelerated health declines particularly among African Americans is 
residential segregation, a form of racial discrimination. The weathering hypothesis contends that the early onset of health 
declines in African Americans is a consequence of long-term exposure to harmful social and environmental conditions 
often facilitated by residential segregation. Moreover, the history of slavery, reconstruction, the Jim Crow era, and 
perceived racism and discrimination have set the stage for many structural limitations and increased stressors faced by 
African Americans (53 , 54; Kreiger et al. 2013). These stressors and structural factors have enduring effects that might be 
explained by the weathering hypotheses. For example, African Americans may experience weathering because they are 
more likely to live in high risk and under-resourced environments with fewer opportunities to reach higher levels of 
education and build wealth.12 , 33 , 34 , 55 , 56 Additionally, living in a segregated environment may lead to African
Americans facing barriers to care and receiving inferior quality of care when they are ill or injured. Minority communities 
are more likely to be physician shortage areas57 , 18 and residents of minority communities use fewer health-care 
services.58 Hospitals that primarily serve minority patients are known to have worse outcomes for some medical and 
surgical conditions.54 , 60 Even for acute conditions such as trauma, recent data suggests that hospitals with a higher 
proportion of African American and minority patients have increased mortality compared to hospitals with a primarily white 
trauma patient population.61 Moreover, overt interpersonal racial discrimination as daily, chronic stressors have also been 
associated with precursors of age-related diseases such as inflammation (Lewis, Aiello, and Leurgans et al.62 2010) and 
oxidative stress.63 Thus, residential segregation as a form of racial discrimination may facilitate weathering or the early 
onset of age-related diseases in response to chronic stress.

One plausible explanation for the association between discrimination and accelerated health declines among African 
Americans is allostatic load. This concept refers to the cumulative wear and tear on many physiological systems in the 
body as a result of repeatedly adapting to persistent chronic, psychosocial stressors.64 This adaptation leads to the 
activation of the HPA axis which leads to increased blood pressure, cortisol, epinephrine, and other neurohormonal
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activation of the HPA axis which leads to increased blood pressure, cortisol, epinephrine, and other neurohormonal 
substances. In the setting of perceived or real discrimination, chronic and/or hyper-activation of many of cellular response 
systems can lead to maladaptive health consequences such as increased rates of hypertension, depression, infectious 
diseases, cancers, and cardio-metabolic conditions.65 For example, studies suggest that the perception of discrimination 
ultimately leads to higher diastolic blood pressures66 - 69; 61 and other systemic responses that destabilize the natural 
stress fighting environment and alternatively hyper-responds to single or multiple insults of stress, irrespective of source. 
This cellular hyper-responsivity, over time, leads to increased expression and systemic serum levels of substances like 
interleukins, TNF-alpha, and C-reactive protein, which are inflammatory mediators and strong predictors of coronary heart 
failure, coronary heart disease, stroke, diabetes, and hypertension.70 , 71 Indeed, allostatic load has even been reported 
to partially explain higher mortality rates among blacks, independent of SES and health behaviors.72

There are some aspects of our study that deserve comment. First, while residential segregation is a plausible explanation 
for the weathering hypothesis particularly among African Americans, the data to test this proposition is not available in the 
NHIS public use dataset. It is possible that other social and physical environmental factors independent of and in 
conjunction with residential segregation may be associated with weathering. Second, our measure of prevalence was 
based on physician diagnosis. Underserved populations are often under diagnosed which may lead to a mistakenly small 
prevalence for minorities who are less likely to have health insurance. Although we controlled for health insurance in our 
analyses, it is also well documented that racial minorities, even with health insurance, have less access to health care 
than do whites9; this may cause residual confounding. This same fact that whites have more access to health-care 
services may also partially explain the higher prevalence of CVD reported by white participants in NHIS. Because this 
study uses cross-sectional data, the ability to make inferences regarding causality is limited. Despite the limitations, this 
study has a number of strengths. First, this study uses 10 years of NHIS data that ensured a sufficient sample size for all 
race and age groups. Second, there were several variables included in the models to account for potential confounding. 
Third, when examining age effects using cross-sectional data, it is possible that the effects observed represent cohort 
effects. A mixed models statistical technique was used to disentangle the age-period-cohort effects that often occur with 
repeated cross-section surveys.48 Another advantage of this approach is that this technique accounts for the potential 
violation of the independence of errors assumption. This is advancement on previous cross-sectional studies that have 
examined the weathering hypothesis.

Patterns of hypertension, diabetes, and stroke are consistent with accelerated health declines in African Americans. This 
suggests that African Americans are acquiring conditions normally associated with aging at younger ages than other race 
groups. These accelerated health declines are likely due to African Americans experiencing the synergistic effects of 
multiple health challenges and comorbid conditions, chronic psychological stress, and high effort coping because of 
residential segregation, interpersonal racism, and discrimination. Policies should target opportunities to remove structural 
barriers that may impede the improvement of overall population health and the reduction of health disparities,11 , 22 , 23 , 
34 possibly focusing on cohort effects, or health events for younger African Americans, or period effects targeting all ages. 
For example, a period effect policy focused on structurally improving communities and the health of community members 
might include reducing food insecurity, via the Healthy Food Financing Initiative at the federal level and many similar state 
initiatives, to decrease health disparities in the nutrition-related diseases we examined (http://healthyfoodaccess.org/find-
money/hffi?destination=node/304 73 , 74). Efforts to develop interventions and health promoting strategies to delay or 
postpone the onset of health events among African Americans at younger ages will also require the public health sector to 
go beyond its traditional boundaries and concentrate its attention on building collaborations with those focusing on key 
social determinants of health such as education, housing, and employment.
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