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Objective: African Americans are dispropor-

tionately affected by chronic kidney disease

(CKD). Recent research has documented that

psychological factors have a significant influence

on the progression and treatment of CKD.

However, extant evidence exists that has exam-

ined the link between psychological factors and

renal function in African Americans. The purpose

of the study was to determine if psychological

factors were associated with several biomarkers

of renal functioning in this group.

Participants: 129 African American partici-

pants, with a mean age of 44.4 years

(SD512.25).

Design and Setting: Data were analyzed from

a cross-sectional study entitled Stress and

Psychoneuroimmunological Factors in Renal

Health and Disease.

Main Predictor Measures: Participants com-

pleted the Beck Depression Inventory-II, Cook

Medley Scale, and Perceived Stress Scale-10.

Main Outcome Measures: Systolic blood

pressure, as well as blood and urine samples,

were collected and served as biomarkers of

renal functioning.

Results: Our findings indicated that psycho-

logical factors were not associated with renal

functioning. Age, sex, and systolic blood

pressure emerged as significant predictors of

renal functioning.

Conclusions: Depressive symptomatology,

perceived stress, and hostility did not influence

renal functioning in this sample. This un-

expected finding may be attributed to the fact

that this sample population was not elevated

on depressive symptoms, perceived stress, or

hostility. Elevated levels of these psychological

factors, as well as other psychological factors

associated with the CKD, may be more

influential on renal functioning in African

Americans. (Ethn Dis. 2015;25[2]:117–122)
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INTRODUCTION

African Americans are dispropor-

tionately diagnosed with chronic kidney

disease (CKD).1 This reality is concern-

ing since CKD is likely to progress to

end-stage renal disease (ESRD), which

requires dialysis and often kidney trans-

plantation.1 Diabetes mellitus (DM)

and hypertension are the leading causes

of CKD, and both diseases are prevalent

in African Americans.2,3 Recent studies

have also linked obesity to the de-

velopment of CKD4–6 and, as with

DM and hypertension, African Amer-

icans have disparate rates of obesity as

compared to other ethnic groups.7

Although the relationship between obe-

sity and CKD remains inconclusive,

research has demonstrated strong asso-

ciations among obesity, DM, and

hypertension.8–10 Therefore, since the

above conditions are overrepresented

within this population and linked to

CKD development and progression,

research is warranted to further un-

derstand novel risk factors that explain

the development and progression of

CKD in the African American commu-

nity.

Prior research has shown an associ-

ation between depression, depressive

symptoms, and CKD patients.11–13

Depression and depressive symptoms

increase mortality, hospitalization, and

dialysis withdrawal while reducing ad-

herence to treatment plans among CKD

and ESRD patients.14–17 In addition,

perceived stress and hostility have been

identified as potential risk factors that

influence health outcomes in hyperten-

sion and diabetes mellitus.18–20 In

African American populations, little is

understood about the influence of

psychological factors, such as depressive

symptomatology, hostility, and per-

ceived stress, on the development of

CKD. This gap in empirical knowledge

is problematic given that evidence has

demonstrated the deleterious impact

depression, depressive symptoms, per-

ceived stress and hostility have on health

outcomes, including hypertension, obe-

sity, glucose dysregulation, and cardio-

vascular disease, in African Ameri-

cans.21–24

Given the known associations be-

tween psychological factors and other

health outcomes in African Americans,

further exploration of psychological

influences on renal functioning in this

population is needed. We are unaware

of any previous studies that have

examined the role of several psycholog-

ical risk factors, (ie, depressive symp-

tomatology, hostility, and perceived

stress), or the combined influence of

these factors, on renal functioning in

African Americans. Therefore, our study

sought to identify if depressive symp-

tomatology, hostility, and perceived

stress are associated independently, and

in combination with, several biomarkers

of renal functioning in African Amer-

icans. We hypothesized that greater

depressive symptomatology, hostility,
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and perceived stress would be associated

with poorer urine albumin, systolic

blood pressure, and estimated glomeru-

lar filtration rate (eGFR) values, and

that the pattern of findings would

indicate combined associations between

psychological factors and biomarkers of

renal functioning.

METHODS

Procedure
Our study was conducted as part of

a larger study entitled Stress and

Psychoneuroimmunology Factors in

Renal Health and Disease and was

approved by the Howard University

(HU) Institutional Review Board. This

study was conducted as a part of the

National Minority Organ Tissue Trans-

plant Education Program (MOTTEP)

at the Howard University Hospital

General Clinical Research Center

(GCRC). Participants were recruited

through flyers posted at HU Hospital

and advertisement at local health fairs.

Participants provided informed consent.

A community-based sample of 214

African American adults in the Wash-

ington, DC metropolitan area between

ages 21 to 73 years underwent an

extensive medical examination. Height

and weight were used to calculate body

mass index (BMI). A one-time seated

blood pressure measurement was taken

via a sphygmomanometer. Non-fasting

urine and blood samples were drawn

and stored at the GCRC. More in-

formation on study procedures can be

found in previous publications.25–27

Psychological data were also collect-

ed. Participants completed three mea-

sures to assess their psychological well-

being. The Perceived Stress Scale (PSS-

10) is a 10-item, self-report measure

used to assess the extent to which

individuals appraise their life experi-

ences as stressful within the past

month.28 Possible scores range from

0 to 40, with higher scores indicating

greater stress appraisal. The PSS-10 has

an internal reliability of .78 and test-

retest correlation of .85.29 The Cook

Medley Hostility Scale30 is a self-report,

50-item scale used to measure cynical

hostility. Possible scores range from 0 to

50, with higher scores indicating a great-

er level of hostility. The scale has an

internal reliability of .86 and a test-

retest correlation of .85.30,31 The Beck

Depression Inventory (BDI)-II32 assesses

the severity of depressive symptoms in

the general population. Possible scores

range from 0 to 63, with higher scores

indicating greater severity of depressive

symptoms. The measure contains two

subscales: cognitive symptoms and so-

matic symptoms. The BDI-II has an

internal reliability coefficient of .92 and

a test-retest correlation of .93.

Exclusion criteria for the overall study

included current physical, emotional, or

drug abuse as well as a previous diagnosis

of psychological or behavioral disorders.

The study took four to six hours for

completion, and participants were mon-

etarily compensated.

Statistical Analyses
Data analyses were conducted using

SPSS version 20.0. The Beck Depres-

sion Inventory and BMI were positively

skewed and square-root transformed for

normality. All other variables were

normally distributed. Because we aimed

to determine the independent and

combined relations between two sets of

variables, data were analyzed in two

steps: canonical analysis and linear

multiple regression. Canonical analysis

is a statistical technique that allows

common and unique pathways that

may link two sets of variables to be

identified. The canonical analysis con-

ducted in our study included psycho-

logical factors as independent variables

and biomarkers of renal functioning as

dependent variables. Age, sex, education,

and BMI were also added as independent

variables to adjust for their relation to

renal functioning. To assess relations

among the set of independent variables

and the set of dependent variables, the

analysis tests whether variables tend to

correlate or cluster together both within

and between independent and depen-

dent variables. These clusters, or variates,

yield coefficients that can be interpreted

as latent variables representing underly-

ing constructs. As a follow-up to the

canonical analysis, linear regression anal-

ysis was used to determine unique

relations between the independent and

dependent variables and confirm the

relative importance of each variable’s

contribution to the canonical analysis

results. Three regressions were run, one

for each biomarker, and all independent

variables were simultaneously entered

into the models.

RESULTS

Due to missing data on one or more

variables, the analysis consisted of 129

participants (45% female) with a mean

age of 44.4 years (SD512.25). Partici-

pants had attained an average of

13.9 years of education (SD52.32).

The majority of participants (66%)

reported being unmarried. Approximate-

ly 23% of participants had an income

,$10,000 and only 1.5% had an in-

come .$80,000. Regarding health sta-

tus, 30% of participants were hyperten-

sive, 13% were diabetic, and 16% were

previously diagnosed with a mental

health disorder. As an indication of

overall health, 25% of participants

self-reported other illnesses, disorders,

Our study sought to identify if

depressive symptomatology,

hostility, and perceived stress are

associated independently, and

in combination with, several

biomarkers of renal functioning

in African Americans.
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or diseases. Sample characteristics and

descriptive statistics are shown in

Table 1.

The omnibus test of significance for

the canonical analysis revealed a signifi-

cant relationship between the set of

independent variables and the set of

dependent variables (Wilk’s Lamb-

da5.24; P,.001). The analysis yielded

three canonical variates, of which two

were significant. For the first canonical

variate, the independent and dependent

variables shared 65% of common vari-

ance (R5.67, P,.001). In variate two,

the independent and dependent vari-

ables shared 4% of common variance

(R5.09, P,.01). Statistics for each

variate are shown in Table 2.

Variate one represented an underly-

ing construct that was highly correlated

with eGFR, but no other dependent

variables (b5.98, P,.05). Among in-

dependent variables, only age (b52.51,

P,.05) and body mass index (b5.86,

P,.05) were significantly correlated

with variate one. Therefore, variate one

was characterized by lower eGFR being

associated with greater age and a lower

BMI. Examining the underlying con-

struct represented by variate two, the

standardized canonical coefficients in-

dicated urine albumin (b52.32,

P,.05) and systolic blood pressure

(b52.89, P,.05) as the dependent

variables that were most strongly asso-

ciated. For the set of independent

variables, age (b52.83, P,.05), sex

(b52.41, P,.05) and education

(b5.22, P,.05) had the strongest

relationship with this underlying con-

struct. As a result, variate two was

characterized by higher urine albumin

and higher systolic blood pressure being

associated with greater age, being male,

and less years of education.

With respect to the regression re-

sults, neither depressive symptomatolo-

gy, perceived stress, nor hostility were

unique predictors of any of the markers

of renal functioning after controlling for

age, sex, education, and BMI. However,

several covariates emerged as significant

predictors of markers of renal function-

ing. Specifically, greater age was associ-

ated with lower eGFR (b52.45;

P,.001). In addition, age was positively

associated with systolic blood pressure

(b5.26; P,.05). Being male was pos-

itively associated with higher eGFR

(b5.12; P,.05) and higher systolic

blood pressure (b5.22; P,.05). Fur-

thermore, greater BMI was associated

with higher eGFR (b5.69; P,.001),

urine albumin levels (b5.24; P,.05),

and systolic blood pressure (b5.27;

P,.05). Regression statistics are dis-

played in Table 3.

DISCUSSION

Our study sought to determine

whether psychological factors would be

associated with renal functioning in an

African American community sample.

Few studies have attempted to establish

how psychological factors contribute to

renal functioning and, even fewer have

focused solely on African Americans

who have disproportionate rates of

CKD.1 Findings revealed that none of

the psychological factors were associated

with renal functioning. However, two

patterns emerged in the data: 1) lower

eGFR was associated with greater age

and lower BMI; and, 2) higher urine

albumin and higher systolic blood

pressure were associated with greater

age, being male, and fewer years of

education.

We hypothesized that psychological

factors would be related to biomarkers

of renal functioning both independently

Table 1. Sample characteristics and descriptive statistics for 129 African Americans

M SD

Age 44.40 12.25
Years of education 13.90 2.32
Beck Depression Inventory-II 8.13 8.21
Cook Medley Scale 23.27 7.82
Perceived Stress Scale 15.64 7.12
eGFR 129.67 48.39
Systolic blood pressure 133.34 18.54
BMI 31.00 8.58

Sex n %

Females 58 45
Males 71 55

Income n %

,$10, 000 30 23.3
$10,001–$40,000 70 54.3
$40,001–$80,000 27 20.9
.$80,000 2 1.5

Table 2. Canonical correlations between psychosocial variables and biomarkers of
renal disease

Variates R R2 Wilk’s Lambda F P

1 .67 .65 .24 10.50 ,.001
2 .09 .04 .78 2.72 ,.01
3 .21 .16 .98 .39 .86

Findings revealed that none of

the psychological factors were

associated with renal

functioning.
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and concomitantly. Our hypotheses

were not supported. The results were

unexpected given that psychological

factors have been implicated in the

progression of CKD and ESRD and

poor adherence to treatment. Depres-

sion has been associated with poor

treatment adherence and survival rates

among ESRD patients, rapid declines in

renal functioning, and acute renal

injuries.14,17,33,34 With perceived stress

and hostility being linked to the primary

causes of CKD and ESRD, 19,35–37 it is

possible that these psychological factors

may only be relevant in the renal

functioning of those with diabetes and

hypertension. Our lack of significant

findings may be due to the fact that the

majority of participants not being di-

agnosed with hypertension or diabetes

mellitus. Another explanation for our

non-significant findings could be that

psychological factors mediate or mod-

erate the relationship between renal

functioning and maladaptive lifestyle

behaviors (eg, physical activity, smok-

ing, unhealthy eating) in healthy indi-

viduals rather than having a direct in-

fluence. Lastly, overall, our participants

did not have high levels of depressive

symptomatology, perceived stress, or

hostility, indicating that low levels of

the aforementioned psychological fac-

tors may have a minimal impact on

renal functioning.

Being male was associated with

higher eGFR and higher systolic blood

pressure. Both findings were consistent

with the literature, as sex differences

have been noted.38 The tendency for

men to have elevated eGFR may be

indicative of hyperfiltration, a precursor

to decline in renal functioning.39 Also,

men tend to experience a faster decline

in renal functioning and in the pro-

gression of renal disease.38,40 African

American men also accelerate to ESRD

faster than African American women.1

The finding that African American men

have higher systolic blood pressure is

not surprising given that men, in

general, have higher systolic blood

pressure than women.41

Body mass index was significantly

related to the three biomarkers of renal

functioning. These findings were ex-

pected and consistent with the literature,

as obesity has been identified as a possible

risk factor for the onset of renal disease.4,6

Given that BMI predicted higher eGFR,

this may be indicative of glomerular

hyperfiltration among our sample, as

elevated BMI has been linked to elevated

eGFR.42,43 Obesity and increases in BMI

have been strongly associated with sys-

tolic hypertension and microalbumi-

nuria.44,45 Similar findings have emerged

among African Americans, in which

elevated BMI has been associated with

proteinuria and albuminuria.46 Further-

more, weight loss interventions have been

associated with reductions in microalbu-

min and proteinuria.47,48 Our study was

unique in that is was composed of

a sample of non-hypertensive and non-

diabetic participants, further underscor-

ing the distinct contribution of BMI to

renal functioning. These findings are

particularly relevant as African Americans

have disproportionately high obesity rates

compared to other racial/ethnic groups.7

LIMITATIONS
AND CONCLUSIONS

Because of the study’s cross-sectional

design, observational changes overtime as

well as cause and effect were unable to be

determined. Secondly, using non-fasting

measures for blood and urine may have

impacted the levels of urine albumin,

Table 3. Biomarkers of renal functioning and corresponding parameter estimates
for independent and control variables

Independent Variables b t P

eGFR
Beck Depression Inventory .03 .42 .68
Perceived Stress Scale Total .03 .40 .68
Cook Medley Scale Total 2.02 2.28 .78
Age 2.45 28.04 .000a

Sex .12 2.09 .04b

Education 2.00 2.07 .94
Body mass index .69 12.74 .000a

F P
2.27 .14

Urine albumin
Beck Depression Inventory .03 .29 .78
Perceived Stress Scale Total .06 .59 .56
Cook Medley Scale Total .03 .27 .80
Age .15 1.56 .12
Sex .06 .52 .54
Education 2.01 2.15 .89
Body mass index .24 2.65 .01b

F P
1.65 .20

Systolic blood pressure
Beck Depression Inventory 2.02 2.22 .82
Perceived Stress Scale Total .12 1.20 .23
Cook Medley Scale Total 2.06 2.67 .50
Age .26 2.93 .00b

Sex .22 2.57 .01b

Education 2.11 21.26 .21
Body mass index .27 3.18 .00b

F P
13.25 .000a

a P,.001.
b P,.05.
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systolic blood pressure, and eGFR.

Thirdly, the majority of participants

were physically healthy and did not have

poor psychological well-being, which

may account for our lack of significant

findings regarding the psychological

factors. Future studies should include

participants with diabetes or hyperten-

sion, as these are biological factors that

precipitate CKD and ESRD.

Considerable attention has been

given to the importance of psychological

factors in the progression and treatment

of CKD and ESRD as well as in the

causes of the conditions. Yet, it remains

unknown as to whether psychological

factors contribute to poorer renal func-

tioning. Present findings suggest that the

psychological factors may not be more

influential than BMI and demographic

factors. Other psychological factors, such

as anxiety and social support, may be

associated with renal functioning in

healthy participants, given that they are

consistently related to poor self-care and

adverse health outcomes in those with

CKD and ESRD.49–51 Perceived dis-

crimination, a common stressor in the

lives of African Americans, may also

contribute to poorer renal functioning,

as it negatively impacts chronic condi-

tions that disproportionately affect Afri-

can Americans.52 Our findings do sug-

gest that African Americans with higher

BMI and systolic blood pressure should

have their renal functioning closely

monitored. This is especially important

for African American men given that

being male was associated with having

a high GFR and systolic blood pressure.

Because BMI emerged as a predictor of

renal functioning for each biomarker,

mental health professionals can imple-

ment evidence-based behavioral health

interventions, such as cognitive behav-

ioral therapy and stimulus control, to

reduce weight and blood pressure.

ACKNOWLEDGMENTS

This research investigation is part of a larger

study entitled, Stress and Psychoneuroim-

munological Factors in Renal Health and

Disease, which is funded by The National
Center on Minority Health and Health

Disparities, Grant # 1P20 MD 000512-03.

REFERENCES

1. US Renal Data System. USRDS 2013 Annual

Data Report: Atlas of Chronic Kidney Disease

and End-Stage Renal Disease in The United

States. Bethesda, Md: National Institutes of

Health, National Institute of Diabetes and

Digestive and Kidney Diseases; 2013.

2. Centers for Disease Control and Prevention.

National Chronic Kidney Disease Fact Sheet:

General Information and National Estimates on

Chronic Kidney Disease in the United States,

2014. Atlanta, GA: US Department of Health

and Human Services, Centers for Disease

Control and Prevention; 2014.

3. Roger VL, Go AS, Lloyd-Jones DM, et al.

Heart disease and stroke statistics-2012 update:

A report from the American Heart Association.

Circulation. 2012;125(1):e2–e220.

4. Wang Y, Chen X, Song Y, Caballero B,

Cheskin LJ. Association between obesity and

kidney disease: a systematic review and meta-

analysis. Kidney Int. 2008;73(1):19–33.

5. Abrass CK. Overview: obesity: what does it

have to do with kidney disease? J Am Soc

Nephrol. 2004;15(11):2768–2772.

6. Hsu C, McCulloch CE, Iribarren C, Darbi-

nian J, Go AS. Body mass index and risk for

end-stage renal disease. Ann Intern Med.

2006;144(1):21–28.

7. Ogden CL, Carroll MD, Kit BK, Flegal KM.

Prevalence of Obesity Among Adults: United states,

2011–2012. Hyattsville, MD: National Center

for Health Statistics, 2013. Report nr 131.

8. Guh DP, Zhang W, Bansback N, Amarsi Z,

Birmingham CL, Anis AH. The incidence of

co-morbidities related to obesity and over-

weight: A systematic review and meta-analysis.

BMC Public Health. 2009;9:88.

9. Cossrow N, Falkner B. Race/ethnic issues in

obesity and obesity-related comorbidities.

J Clin Endocrinol Metab. 2004;89(6):

2590–2594.

10. Kopelman P. Health risks associated with

overweight and obesity. Obes Rev. 2007;8:

13–17.

11. Kimmel PL, Peterson RA. Depression in end-

stage renal disease patients treated with

hemodialysis: tools, correlates, outcomes, and

needs. Sem Dialysis. 2005;18(2):91–97.

12. Fischer MJ, Kimmel PL, Greene T, et al.

Sociodemographic factors contribute to the

depressive affect among African Americans

with chronic kidney disease. Kidney Int.

2010;77(11):1010–1019.

13. Kimmel PL, Cukor D, Cohen SD, Peterson

RA. Depression in end-stage renal disease

patients: a critical review. Adv Chron Kidney

Dis. 2007;14(4):328–334.

14. DiMatteo MR, Lepper HS, Croghan TW.

Depression is a risk factor for noncompliance

with medical treatment meta-analysis of the

effects of anxiety and depression on patient

adherence. Arch Intern Med. 2000;160(14):

2101–2107.

15. Cukor D, Rosenthal DS, Jindal RM, Brown

CD, Kimmel PL. Depression is an important

contributor to low medication adherence in

hemodialyzed patients and transplant recipi-

ents. Kidney Int. 2009;75(11):1223–1229.

16. Hedayati SS, Bosworth HB, Briley LP, et al.

Death or hospitalization of patients on chronic

hemodialysis is associated with a physician-

based diagnosis of depression. Kidney Int.

2008;74(7):930–936.

17. Lacson E, Li N, Guerra-Dean S, Lazarus M,

Hakim R, Finkelstein FO. Depressive symp-

toms associate with high mortality risk and

dialysis withdrawal in incident hemodialysis

patients. Nephrol Dial Transplant. 2012;27(7):

2921–2928.

18. Kramer JR, Ledolter J, Manos GN, Bayless ML.

Stress and metabolic control in diabetes mellitus:

Methodological issues and an illustrative analy-

sis. Ann Behav Med. 2000;22(1):17–28.

19. Novak M, Björck L, Giang KW, Heden-Ståhl
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