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Abstract

Objective—Perceived discrimination has been associated with psychosocial distress and adverse 

health outcomes. We examined associations of perceived discrimination measures with changes in 

kidney function in a prospective cohort study, the Healthy Aging in Neighborhoods of Diversity 

Across the LifeSpan.

Methods—Our study included 1,620 participants with preserved baseline kidney function 

(estimated glomerular filtration rate (eGFR) ≥60 ml/min/1.73m2) (662 Whites and 958 African-

Americans (AA), aged 30–64 years). Self-reported perceived racial discrimination (PRD) and 

perceived gender discrimination (PGD) and a general measure of experience of discrimination 

(EOD) [“Medium vs. low”, “High vs. low”] were examined in relation to baseline, follow-up and 

annual rate of change in eGFR using multiple mixed-effects regression (γbase, γrate) and OLS 

models (γfollow).

Results—Perceived gender discrimination “High vs. Low PGD” was associated with a lower 

baseline eGFR in all models (γbase=−3.51(1.34), p=0.009 for total sample). Among White women, 

High EOD was associated with lower baseline eGFR, an effect that was strengthened in the full 

model (γbase=−5.86(2.52), p=0.020). Overall, “High vs. Low” PGD was associated with lower 

follow-up eGFR (γfollow=−3.03(1.45), p=0.036). Among AA women, both PRD and PGD were 
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linked to lower follow-up kidney function, an effect that was attenuated with covariate adjustment, 

indicating mediation through health-related, psychosocial and lifestyle factors. In contrast, EOD 

was not linked to follow-up eGFR in any of the sex by race groups.

Conclusions—Perceived racial and gender discrimination are associated with poor kidney 

function assessed by glomerular filtration rate and the strength of associations differ by sex and 

race groups. Perceived discrimination deserves further investigation in psychsocial risk factors for 

kidney disease.
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INTRODUCTION

Chronic kidney disease (CKD) is a public health problem affecting 13% of US adults. (1) 

Clinical factors, such as hypertension and diabetes, and genetic factors (2) do not fully 

explain CKD burden. Therefore, attention has been recently paid to other social, economic, 

and psychosocial factors which may underlie kidney function decline.(3, 4) Among 

psychosocial factors, perceived discrimination (general experience of discrimination (EOD), 

race/ethnicity-related (PRD) or gender-related discrimination (PGD)) has been linked to 

adverse health outcomes, possibly through stress-related pathways, including hypertension, 

cardiovascular disease, poor general health status, and mental illness.(5) Stress is a condition 

whereby environmental factors tax or exceed the adaptive capacity of individuals to a point 

where psychological and physiological responses may place them at risk for disease.(6) 

Studies of stressors and their relation to pathophysiology have revealed alterations in blood 

pressure, heart rate and vascular reactivity in response to acute stress.(7–10)

These links suggest that adverse health outcomes are influenced by perceived racial 

discrimination (11–29) and in other instances by perceived gender discrimination (PGD). 

(13, 15, 16, 20–23, 30) Nevertheless, in one earlier study, reporting no or low discrimination 

had an unexpected positive relationship with worse health outcomes, such as hypertension, 

specifically among African-American women. (13) Thus, the direction of the association 

between perceived discrimination is still debated, particularly within different socio-

demographic strata, such as sex and race.

To our knowledge, there have been no empirical studies of the relation of perceived 

discrimination and kidney function. Therefore, we examined the associations of PRD, PGD 

and EOD with longitudinal kidney function change in a bi-racial socioeconomically diverse 

sample from Baltimore City, Maryland, and tested differential associations by sex and race.

METHODS

Study Design

Initiated in 2004, The Healthy Aging in Neighborhoods of Diversity across the Life Span 

(HANDLS) study is an ongoing prospective cohort study focused on the cardiovascular and 

cognitive health of a socioeconomically diverse sample of African Americans and Whites 
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(baseline age: 30–64y), residing in Baltimore, Maryland. Race was self-reported in answer 

to the question: Please look at this card and tell me which category best describes you. Are 

you:

1. White;

2. Black/African American;

3. American Indian or Alaska Native;

4. Asian;

5. Native Hawaiian or other Pacific Islander;

6. Some other race?

Only those with self-described race of white or African American were eligible for the 

HANDLS study. Briefly, thirteen neighborhoods were selected using an area probability 

sampling methodology as detailed elsewhere.(31) Phase 1 consisted of screening, 

recruitment, and household interviews, while phase 2 collected more extensive data in a 

mobile Medical Research Vehicle (MRV). The present study uses baseline visit 1 (2004–

2009) and the first follow-up visit 2 (2009–2013), with mean follow-up time of ~5y.

All participants provided written informed consent, after accessing a protocol booklet in 

layman’s terms and a video detailing all procedures and future re-contacts. HANDLS study 

was ethically approved by National Institute on Environmental Health Sciences, National 

Institutes of Health, Institutional Review Board.

Participants

Of 3720 total baseline HANDLS participants initially selected with complete Phase 1 of 

visit 1 data (i.e. home visit), 2,743 had complete data on estimated glomerular filtration rate 

(eGFR) at either visit measured on the MRV (Phase 2, visit 1), while 1,993 had complete 

eGFR data at both baseline and follow-up (N=750 at baseline only). We further excluded 

participants with missing data on PRD/PGD/EOD (n=63) or with baseline eGFR<60 

ml/min/1.73m2 (N=84). Of the remaining participants (N=1,846) with preserved kidney 

function, those with missing data on any of the covariates entered into the model were 

excluded (i.e. complete case analysis; N=68 missing on hypertension or diabetes, an 

additional N=125 missing on smoking/drug use, an additional N=35 missing on elevated 

depressive symptoms status at baseline and an additional N=2 missing on education) 

yielding a final sample size of N=1,616. Compared to the HANDLS cohort that was not 

selected, our selected sample included a higher proportion who did not live in poverty and 

more females (P<0.05); though no age or race differences were detected. This sample 

selectivity was accounted for in the analysis through a 2-stage Heckman selection model as 

discussed in the Statistical Analysis section.

Perceived Racial Discrimination

Baseline PRD was measured using an adapted 9-item Discrimination Scale of the 

Experience of Discrimination (EOD) questionnaire, (13) and two global PRD items(32) 

(Supplemental Digital Content 1), eliciting perceived discrimination because of race, 
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ethnicity/culture on a 4-point Likert scale (‘not at all’ to ‘a lot’). The five PRD binary 

(yes/no) situations from the EOD were racial discrimination at school, getting a job, at work, 
getting housing, and getting medical care. The sum of the five situational items (range: 5–

10), and that of the two global items (range:2–8), were entered as two measured variables in 

a factor analysis with one common factor being extracted and predicted using the regression 

method. The predicted factor (z-score) was then grouped into the following categories: “Low 

PRD” (factor score<0), “Medium PRD” (factor score: 0–1) and “High PRD” (factor score 

>1).

Perceived Gender Discrimination

Similarly, PGD included one global item measured on a 4-point Likert scale (‘not at all’ to 

‘a lot’) and 5 binary “yes/no” items, namely: “Have you ever experienced discrimination, or 
has anyone stopped you from doing something, hassled you, or made you feel inferior 
because of your gender?” in five distinctive situations: at school, getting a job, at work, at 
home, or when getting medical care?, with a total score range of 5–10.(13, 33) Using a 

similar approach, a factor analysis was conducted to combine the global measure with the 

situational measures that were also summed. The common factor was predicted and 

categorized as: “low PGD” (<0), “Medium PGD” (0–1) and “High PGD” (>1). The 

correlation between the sum of global PGD items and the sum of situational PGD items was 

0.49, while that of global vs. situational PRD items was 0.54. The factor score for PGD were 

highly correlated with each sum of items (r=0.87 (factor score vs. global), r=0.86 (factor 

score vs. situational). Those correlations were both 0.88 for PRD. Cronbach’s α, assuming 

we are summing up items for each scale, were 0.79 and 0.67, for PRD and PGD, 

respectively. In addition to using the final factor score in the main analysis, summation of 

the items of PRD and PGD was also used as a continuous outcome in a small portion of the 

analysis.

Experience of discrimination (EOD)

Perceived discrimination was also measured using the EOD.(34, 35) The 9-item EOD 

measures the everyday experiences of unfair treatment and is by far the most commonly 

used scale in previous studies. This measure asks respondents ‘how often in your day-to-day 

life have the following things happened to you?’ (e.g. “You are treated with less courtesy”; 

“You are treated with less respect”; “You get worse service at restaurants and stores”; 

“People act as if you are not smart”; “People act as if they are afraid of you”; “People act as 

if they think you are dishonest”) on a Likert response scale (1 (never), 2 (less than once a 

year), 3 (a few times a year), 4 (a few times a month), 5 (at least once a week) and 6 (almost 

every day). Items were reverse coded so higher scores reflect more everyday discrimination 

(Cronbach’s α = .84 and item-total correlations ranging from 0.54–0.77).

A similar factor analytic approach was carried out whereby each of the 9 items were entered 

as measured variables and one factor was extracted. This common factor was then predicted 

and categorized in a similar fashion as for PRD and PGD (“Low EOD” (factor score<0), 

“Medium EOD” (factor score: 0–1) and “High EOD” (factor score>1). In addition to using 

the final factor score in the main analysis, summation of the items of EOD was also used as 

a continuous outcome in a small portion of the analysis.
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Kidney Function

Our primary outcomes were baseline, annual rate of change and follow-up estimated 

glomerular filtration rate (eGFR). Using participant fasting venous blood specimens, 

baseline serum creatinine was measured at the National Institute on Aging, Clinical 

Research Branch Core Laboratory, using a modified kinetic Jaffe method (CREA method, 

Dade Dimension X-Pand Clinical Chemistry System, Siemens Healthcare Diagnostics Inc., 

Newark, DE) for a small group of participants (n=88); while the majority of participants 

(n=1,528) had baseline serum creatinine analyzed at Quest Diagnostics, Inc. by isotope 

dilution mass spectrometry (IDMS) (Olympus America Inc., Melville, NY) and standardized 

to the reference laboratory, Cleveland Clinic. While inter-assay coefficients of variation 

(CV) for this sample could not be calculated due to the use of only one or the other 

measurement of creatinine at baseline, only intra-assay CVs (mean/SD) could be estimated 

and those were 0.192 and 0.187 for the CREA and the IDMS methods, respectively. All 

follow-up serum creatinine concentrations were measured using IDMS at Quest Diagnostics, 

Inc.

For participants having spot urine data, micro-albumin concentration was measured at Quest 

Diagnostics, Inc. using an immunoturbimetric assay (Kamiya Biomedical Co., Seattle, WA). 

Estimated GFR was calculated using the CKD Epidemiology Collaboration equation(36), 

truncating values at 150 mL/min/1.73 m2 (37). Urine albumin-to-creatinine ratio (ACR) was 

estimated and included in a sensitivity analysis, due to its appreciable missingness from the 

selected sample (>10%).

Covariates

Age, sex, race (White or AA), completed years of education, poverty status (household 

income less than 125% of 2004 Department of Health and Human Services guideline) (38), 

marital status, current cigarette smoking, illicit drug use and self-rated health were self-

reported at baseline. Baseline diabetes mellitus status combined fasting serum glucose 

concentration ≥126 mg/dL, self-reported diabetes, and/or prescription diabetic medication. 

Using two sitting blood pressure measurements, with brachial artery auscultation and an 

inflatable cuff,(39) hypertension was defined as the average of two systolic or diastolic 

blood pressures ≥ 140 mm Hg or ≥ 90 mm Hg, respectively, or self-reported hypertension, or 

anti-hypertensive medication prescription. Body mass index (BMI) was calculated as weight 

over height-squared (kg/m2). Elevated depressive symptoms (EDS) were defined as ≥16 

score on the 20-item Center for Epidemiologic Studies-Depression (CES-D) scale.(40, 41)

Statistical Analysis

Bivariate associations of PRD and PGD with each of the baseline covariates were tested 

using one-way ANOVA from a bivariate ordinary-least-square (OLS) regression model for 

continuous variables and χ2 tests of independence for categorical variables. Similarly, we 

compared means of baseline, follow-up and annual rates of change in eGFR across PRD and 

PGD, stratifying by sex×race.

We used mixed-effects linear regression models to examine associations of baseline PRD 

and PGD (high vs. low) with eGFR (baseline and annual rate of change), controlling for key 
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confounders. To account for non-random participant selection by age, sex, race and poverty 

status, in each mixed-effect regression model, we conducted a 2-stage Heckman selection 

process, as described elsewhere.(42, 43) In the basic model, we estimated the alternative 

associations of PRD and PGD with baseline and annual rate of change in eGFR, adjusting 

slopes and intercepts for age, sex and race (Model 1). Moving forward, we adjusted for 

factors that were considered modifiable socio-economic, lifestyle and health-related. While 

some can be considered potential confounders, others such as health-related factors are often 

the result of lifestyle and socio-economic factors as well as psychosocial factors, and thus 

may be mediating the effect of perceived discrimination on kidney function outcomes. 

Therefore, a stepwise adjustment was used in order to examine the potential omnibus effect 

of adding several groups of variables into the models in a cumulative manner. In Model 2, 

we further adjusted Model 1 for poverty status, education and marital status (i.e. in addition 

to age, sex, and race); in Model 3, we adjusted Model 2 for current smoking and illicit drug 

use, self-rated health, BMI and EDS; with Model 4 controlling Model 3 further for diabetes 

and hypertensive status. We added interaction terms and stratified by sex and race, because 

AAs report greater PRD(44) and reactions to psychological stressors differ by gender(45). 

Predictive margins of eGFR from stratified mixed-effects regression models were selectively 

plotted across time to illustrate key findings. Finally, we conducted OLS regression models, 

evaluating PRD and PGD’s independent associations with follow-up eGFR. Thus, two types 

of longitudinal analyses were conducted. While the first method investigates whether 

discrimination has a potential effect on the rate of change in kidney function, the second 

method investigates the effect of baseline discrimination on the level of kidney function 5 

years later. A type I error of 0.05 was considered in all analyses which were conducted using 

Stata version 13 (StataCorp, College Station, TX). A sensitivity analysis is presented and 

discussed in Supplemental Digital Content 2 whereby ACR was included in Model 5, after 

excluding all participants with missing data on ACR. In a second sensitivity analysis (data 

not reported), the method/laboratory used for creatinine measurement was added as an 

additional covariate in all models and results of the full models were compared. In a third 

sensitivity analysis (data not reported), the 1,846 individuals with complete data on eGFR at 

both visits were selected, by including a category for missing (e.g. missing=“9”). Depressive 

symptoms were categorized as (0:<16, 1:≥16, 9:missing).

RESULTS

Baseline Study Characteristics by EOD groups

Overall, participants’ mean age was 48 years; 59% were AA; 41% were male. High PRD 

was reported by 13.7%, High PGD by 11.3% and High EOD by 15.2%. Both PRD and PGD 

factor scores (See factor analysis in methods section) had a positive and linear association 

with EOD tertiles. A larger proportion of AA men was found among participants with High 

EOD as opposed to low EOD (35.1% vs. 21.6%). High EOD was also associated with a 

higher proportion below poverty, poor/fair self-rated health, current smoking, current illicit 

drug use and elevated depressive symptoms. Overall, there was only a marginally significant 

higher mean baseline eGFR in the “High EOD” as opposed to the “low EOD” group. No 

linear trend was detected between EOD and the prevalence rates of hypertension and 

diabetes, the distribution in educational level and marital status or in mean BMI (Table 1)
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Baseline, follow-up and annual rate of change in eGFR by PRD, PGD and EOD groups

Overall, the mean annual rate of change in eGFR was estimated at −0.10 units/year, with a 

standard deviation of 3.35 (range: −18.7;+17.1). “High PRD” was associated with a faster 

rate of decline in eGFR among AA women as compared with “Low PRD”. (Figure 2A) In 

contrast, PGD and EOD were not associated with the rate of change in eGFR in any of the 

sex by race groups (Figure 2C–2D).

When examining baseline and follow-up eGFR (overall means±SD: 101.64±19.11 and 

101.32±20.16, respectively), among AA women, High PRD (vs. Low PRD) and High PGD 

(vs. Low PGD) were both associated with lower follow-up eGFR (Figure 1A–1B). In 

contrast, “High EOD” was linked to higher eGFR among both AA women (baseline) and 

White men (baseline and follow-up), when compared with “Low EOD” (Figure 1C).

Unadjusted association between PRD/PGD/EOD summation scores and key outcomes

Table S1 shows the unadjusted correlations between outcome measures and key exposures, 

overall and stratifying simultaneously by sex and race. Although most correlation 

coefficients were weak (<0.3), statistical significance was observed for AA women, whereby 

the PRD summation score was inversely related to baseline, follow-up and annual rate of 

change in eGFR. PGD among AA women was also inversely related to two of three 

outcomes, namely baseline and follow-up eGFR. This is in stark contrast with the EOD 

summation score which showed a positive association with baseline and follow-up eGFR, 

overall and among White men. Finally, the EOD summation score was also positively 

associated with baseline eGFR among AA women.

Net associations between PRD/PGD and EOD with baseline and annual rate of change in 
eGFR

In mixed effects regression models examining the net effect of PRD and PGD on eGFR 

(baseline and annual rate of change), In the total sample, “High vs. Low PGD” was 

associated with a lower baseline eGFR in all models (full model: PGD effect: −3.51(1.34), 

p=0.009), an effect restricted to Whites. (Table 2)

Other key findings emerged in the sex and race-stratified mixed-effects regression models 

with EOD (Table 3). Specifically, among White women, High EOD was associated with 

lower baseline eGFR, an effect that was strengthened in the full model (full model: EOD 

effect −5.86(2.52), p=0.020). Among White men, high EOD was linked to a marginally 

significant faster decline in eGFR in Model 1, which was fully attenuated by socio-economic 

factors in Model 2.

PRD/PGD and EOD and their adjusted associations with follow-up eGFR

Our sequential OLS models with alternative predictors PRD and PGD (Supplemental Digital 

Content 2, Table S2) indicated that, overall, “High vs. Low” PGD was associated with lower 

follow-up eGFR (full model: PGD effect: −3.03(1.45), p=0.036). “Medium vs. Low PRD” 

was specifically positively associated with eGFR, indicating better kidney function, among 

White men in Model 3 (PRD effect: +4.33(2.07), p=0.037), an effect attenuated with 

adjustment for hypertension and diabetes status (PRD effect: +4.09(2.08), p=0.050). Among 
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AA women, both PRD and PGD were linked to lower kidney function at follow-up, an effect 

that was attenuated systematically between Models 2 and 4, indicating an effect of health-

related (e.g. self-rated health, BMI, hypertension and diabetes), psychosocial (depressive 

symptoms) and lifestyle factors (smoking and drug use). In contrast, EOD was not linked to 

follow-up eGFR in any of the sex by race groups (Table S3). A few marked changes were 

observed in the sensitivity analysis in the sample with complete ACR, mostly due to a 

reduced overall sample size (n=1,158), (Tables S4–S7), Supplemental Digital Content 2). In 

a second sensitivity analysis (data not reported), the method/laboratory used for creatinine 

measurement was restricted to Quest Diagnostics, the most commonly used laboratory at 

both waves, and the only one used in the follow-up wave (n=1,528 of 1,616). The results 

were not altered, as was the case for a third sensitivity analysis of N=1,846 individuals with 

complete baseline and follow-up visit eGFR (data not reported).

DISCUSSION

Within a biracial urban sample of adults in Baltimore City, Maryland, High PRD was 

reported by 13.7%, High PGD by 11.3% and High EOD by 15.2%. Associations between 

perceived discrimination and kidney function varied by race and sex groups. Among Whites, 

High PGD was associated with a lower baseline eGFR. Among White women, High EOD 

was associated with lower baseline eGFR. Overall, High PGD was associated with lower 

follow-up eGFR. Notably, among AA women, both PRD and PGD were linked to lower 

kidney function at follow-up, an effect which appeared mediated by health-related, 

psychosocial and lifestyle factors. In contrast, EOD was not linked to follow-up eGFR in 

any of the sex by race groups.

Our findings of variation of assocations between perceived discrimination and kidney 

function change across gender and race groups are consistent with nuanced findings of 

several other studies, underscoring the complex effects of discrimination on health 

outcomes. (18, 21, 23–25) For example, in a large sample of Asian-American adults, 

perceived discrimination was associated with adverse health outcomes among both men and 

women, with the strongest association being with women’s mental health. The threshold for 

an association of discrimination with adverse health outcomes was also lower among women 

as compared to men.(17) Based on the CARDIA study, the experience of 1 or 2 episodes of 

discrimination were only associated with higher levels of inflammation (as measured by C-

reactive protein) among AA women. There were no such associations observed among men 

or White women.(19)

The findings of our study could have implications for the well-established race and gender 

differences in kidney disease outcomes. For example, Whites have equal or greater overall 

prevalence of reduced kidney function when compared to African Americans,(46) however 

African Americans experience faster declines in kidney function,(47) and bear a greater 

burden of advanced and end-stage renal disease (ESRD).(48) While few studies have 

examined the intersectionality of race and gender in kidney disease, White women have been 

documented to have greater overall prevalence of reduced kidney function,(49) as compared 

to women of other race/ethnic groups, however, African American men(50) have the highest 
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incident rate for ESRD. Our study argues for closer examination of psychosocial stressors 

for their impact on these differences.

Biologically speaking, chronic psychosocial stress may induce changes in neuroendocrine, 

autonomic and immune systems(51), and perceived discrimination has been linked with 

increased levels of oxidative stress,(52) a pathway through which allostatic load (53)) may 

be transduced into chronic diseases (54). In fact, stress-induced allostatic load was 

hypothesized to cause an epigenetically induced pro-inflammatory state, leading to an 

increased risk for cardiovascular disease.(55) Moreover, both racial and gender differences 

in coping with psychosocial stress, including discrimination, are important to consider, as 

they were detected in various non-CKD samples, and coping strategies have been noted to 

vary among men and women with CKD, with women showing a broader range of strategies 

that can buffer the effects of stress. (56)

Perceived discrimination can lead to hopelessness and low self-efficacy,(57) affecting the 

ability to self-manage one’s health, perhaps differentially by gender and race.(58) For 

instance, among hypertensive AAs, PRD was linked to lower medication adherence.(59) 

Another study suggested lifetime discrimination was associated with medical care delays 

and nonadherence, (60) a possible contributor to racial disparities in health, in general, and 

CKD progression in particular. Similarly, education-related discrimination was linked to 

poorer glycemic control among type 2 diabetes patients(61), while gender discrimination 

among women was linked to non-adherence to mammography services.(30) Among CKD 

patients, lifetime discrimination was associated with lower odds of desiring a kidney 

transplant, suggesting that patients with significant prior exposure to discrimination do not 

want to risk new treatment situations, such as transplantation, because they have a lower 

expectation of successful outcomes.(62) Using longitudinal data obtained from the Study of 

Women’s Health Across the Nation SWAN (n = 2063; mean age at baseline = 46.0), 

Upchurch et al. found that race and SES’s total effect on womnen’s allostatic load was at 

least partially mediated by psychosocial factors such as perceived discrimination, perceived 

stress and hostility.(29) Another recent study exploring the association between perceived 

racism and ambulatory blood pressure among Hispanics, reported that lower perceived 

racism was associated with ambulatory blood pressure non-dipping, a cardiovascular risk 

factor, only among Black Hispanics. This reveals a coping mechanism among this group that 

differs from White Hispanics.(63) In a third recent study examining heart rate variability 

(HRV) across three racial groups (Black, brown and White) found a gradient 

(Black>brown>Whites) in HRV that clearly mediated by perceived discrimination.(28) 

Examining sleep quality outcomes, another recent study reported that perceived 

discrimination mediated racial differences in most sleep quality measures, with nonWhite 

consistently showing poor sleep outcomes compared to Whites.(27) Finally, a study of 

mutliple ethnic groups reported that perceived ethnic discimination was positively associated 

with the metabolic syndrome (MetS) that ethnic differences in MetS were partially explained 

by this discrimination measure. (26)

Our study had limitations, including residual confounding, specifically by time-dependent 

blood pressure, urinary albumin excretion and apolipoprotein L1 risk variants among AAs. 

Third, perceived discrimination may have a different effect on kidney function decline from 
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personally mediated or internalized forms of racism or sexism, which we did not examine. 

Fourth, kidney function decline was estimated only from two measures, while baseline ACR 

data was incomplete. Fifth, significant declines in eGFR was a relatively rare event, with 45 

(2.8%) participants declining to an (e.g. eGFR<60 ml/min/1.73m2 at follow-up and 150 

(9.3%) declining to an eGFR between 60 and 90 ml/min/1.73m2,) which precluded 

examining the association of perceived discrimination with the development of significantly 

reduced kidney function.. Related to this limitation, our sample had limited kidney function 

decline in relation to the two main exposures, yielding our finding of potentially limited 

clinical significance. Moreover, no valid data was available on whether participants had 

received a diagnosis of or treatment for CKD. Finally, given the sampling methodology and 

the large percentage of missing data between initial screening, baseline and follow-up 

examinations, our study findings are generalizable only to urban US adults. Thus, future 

studies should include geographically diverse samples, ideally with multiple eGFR and ACR 

assessments and longer follow-up.

The limitations of our study are balanced by its longitudinal design and the elucidation of a 

novel risk factor for kidney function decline. If validated in other studies, our findings 

emphasize the role of psychosocial stressors as potentially modifiable risk factors for 

adverse kidney outcomes. Further intervention studies addressing psychosocial stressors and 

CKD are likely warranted and future studies should also examine potential biomarkers that 

may mediate the relationship between perceived discrimination and kidney function decline.

In conclusion, in this sample of urban adults, perceived gender discrimination was 

associated with modestly lower kidney function among White women and AA men. 

Consistent findings were observed among AA women with respect to perceived racial 

discrimination and lower kidney function. Perceived discrimination, a psychosocial stressor, 

deserves further investigation for its potential contribution to kidney outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Figure 1A. Baseline and follow-up mean eGFR by PRD category

Figure 1B. Baseline and follow-up mean eGFR by PGD category

Figure 1C. Baseline and follow-up mean eGFR by EOD category
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Figure 2. 
Figure 2A. Annual rate of change in eGFR by PRD category

Figure 2B. Annual rate of change in eGFR by PGD category
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Figure 2C. Annual rate of change in eGFR by EOD category
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