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Abstract
Low socioeconomic status (SES) influences disease incidence and contributes to poor health
outcomes throughout an individual's life course across a wide range of populations. Low SES is
associated with increased incidence of chronic kidney disease, progression to end-stage renal
disease, inadequate dialysis treatment, reduced access to kidney transplantation, and poor health
outcomes. Similarly, racial and ethnic disparities, which in the USA are strongly associated with
lower SES, are independently associated with poor health outcomes. In this Review, we discuss
individual-level and group-level SES factors, and the concomitant role of race and ethnicity that
are associated with and mediate the development of chronic kidney disease, progression to end-
stage renal disease and access to treatment.

Introduction
The burden of chronic kidney disease (CKD) in the USA is substantial and rising.1–3 The
prevalence of CKD, defined by an estimated glomerular filtration rate (eGFR) of <60 ml/
min/1.73 m2, is estimated to be 15% of the US population, representing roughly 45 million
individuals.2 Between two National Health and Nutrition Examination Surveys (NHANES)
in 1988–1994 and 1999–2004, the prevalence of CKD increased by 30%.4 Although the
incidence of end-stage renal disease (ESRD) is stable, at 255 per million population, an
increased prevalence of ESRD is driven primarily by the aging population, and is currently
1,738 per million population in the USA.2

Inequities in CKD and ESRD incidence, risk factors and disease treatment have been
repeatedly observed among various socioeconomic, racial and ethnic groups within the US
population. Healthy People 2020—the US national blueprint for public health goals—
explicitly aims for the elimination of socioeconomic-related health disparities among
patients with kidney disease in the USA by 2020.5 Included in this goal is the reduction of
disparities in the occurrence and outcomes of CKD, reflecting the marked and well-
recognized inequities observed in the prevalence of CKD,6 progression of CKD to ESRD,7

and treatment of patients with ESRD8 among both adults9–11 and children.12,13
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It is important to acknowledge the complexity of measuring socioeconomic status (SES)
when discussing health disparities.14 Most of the evidence discussed below defines SES
using the commonly available metrics of income, education and occupation. Although these
proxy measures might not entirely capture an individual's SES, they remain the most
accessible means of assessing SES.15 When addressing SES, it must be understood that in
the USA, lower SES is strongly linked with race. The terms race and ethnicity are often used
interchangeably in the medical literature; in this Review, we consider both race and ethnicity
to be primarily social constructs assigned by an individual.16 The US population has an
unusual association between race, ethnicity and poverty delineated in national data. For
example, poverty is reported for 67% of black individuals compared with 12% of white
individuals residing in urban US populations; among individuals aged ≤65 years, 31% of
black individuals and 11% of white individuals have incomes below the poverty line.17

Efforts to understand the role of socioeconomic factors in the occurrence and outcomes of
health disparities must account for both the effect of race and ethnicity as well as
socioeconomic indicators.11

The mechanisms linking SES and race to the occurrence and outcomes of kidney disease are
poorly understood. Norris and Nissenson recently described the associations between race,
SES and CKD as being multilevel, ranging from individual to society, and multifactorial at
each level of social organization.10 Understanding these complex relationships is essential if
successful interventions to reduce these disparities are to be designed and conducted.9

In this Review, we summarize recent research that illustrates, and perhaps elucidates, this
multilevel and multifactorial association between race, SES and kidney disease. We discuss
the general framework for considering the multilevel role of poverty and kidney disease. We
also briefly review the recent North American literature describing associations between
SES, race, ethnicity and CKD throughout the life course of an individual, including genetic
influences, the perinatal period, growth and development, differential exposure to risk
factors for initiation and progression of CKD, and the course of treatment for advanced
CKD. The degree to which studies from other populations parallel that of North America is
also examined.

Framework for race, SES and CKD
An important contribution of research to our understanding of the association between SES,
race and disparities in CKD has been the recognition that attributes of place, independent of
individual risk factors, can contribute to explanatory models. For example, the influence of
individual SES attributes, such as income on dietary preferences, might be constrained by
SES attributes of the community that limit the types of restaurants located in the
community.18 Attributes of place that could modify individual risk are termed contextual
risk factors, and models that include individual and contextual level of risk factors are called
multilevel models (Figure 1). It is important to recognize that measures of individual SES
and community SES, which aggregate information on all individuals within a community,
may be discordant, and attributing group-level measures to individuals could result in
misstating the nature of an association. This error is termed the ecological fallacy.19 The
theoretical framework for examining the multilevel impact of SES on health is well
established.20,21

One mechanism that could link individual SES and race to CKD risk in a multilevel context
is access to health care. Several studies have documented that kidney disease is associated
with area-based measures of access to care. Delayed referral to nephrology care is associated
with increased morbidity, mortality, cost and incidence of ESRD and is more common
among CKD patients with lower SES2,21–23 and patients of ethnic minority.24 In a
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population-based ecological study, Ward reported that the incidence of ESRD attributed to
diabetes mellitus is associated with zip-code-level residence in areas with a shortage of
primary care.22 The multilevel context of individual and neighbourhood SES factors on the
progression of kidney disease is also modified by race and ethnicity. Residential segregation
is a contextual, area-based measure that can modify the effect of an individual's SES, race
and ethnicity on risk of CKD. For example, the association between race and the prevalence
of hypertension varies substantially by residential racial segregation, where health disparities
are more pronounced in more racially segregated areas.23 Volkova et al. reported that
increasing neighbourhood poverty was associated with a greater disparity in incidence rates
of ESRD between black and white individuals.7 Similarly, a 2010 study by Prakash et al.
found that as the percentage of black individuals in a neighbourhood increases, the
likelihood of access to pre-ESRD nephrology care decreases.24 Other community-level SES
measures might also influence the racial disparities associated with the incidence of CKD
and progression to ESRD, including residing in an urban area and treatment at an urban
public health centre.6,25–27 The extension of this multilevel, contextual framework is a
major area for contemporary CKD epidemiology and outcomes research. Below we describe
recent research that provides additional evidence to clarify and extend this model.10,28

Perinatal factors, race and poverty
CKD occurs against a genetic background of variable susceptibility to kidney injury that
must be accounted for in any comprehensive model of CKD incidence and progression. The
recent identification of APOL1, a high-risk allele on chromosome 22 found largely among
individuals of West African descent, is an example of the predisposing genetic background
for CKD.29 The high but variable risk among individuals with two of these alleles is taken
as evidence that genetic and environmental factors modify the resulting phenotype. Other
genetic variants for CKD risk, including ELMO1, UMOD and ACTN4, illustrate the
potential genetic complexity of risk of CKD. By contrast, the degree to which environmental
and behavioural risk factors associated with lower SES from the prenatal period throughout
adulthood might modify the phenotypic expression of these genetic variants is unclear.

A possible contextual variable that modifies genetic predisposition is the family
environment. A family history of ESRD in a first-degree relative is reported by over 10% of
randomly selected, otherwise healthy, older adults (aged >45 years) in the USA.30 A family
history of ESRD is twice as common among black individuals than among white individuals
and, after adjusting for age and sex, significantly more likely among individuals with a
family income below the poverty line or having less than a high-school education.
Individuals with a family history of ESRD also have a decreased eGFR, increased albumin-
to-creatinine ratio, and a substantially increased risk of progressing to ESRD. At present, the
contribution of a shared genetic background to shared familial risk is not known, but the
persistence of lower SES as a risk factor in multivariable models for a family history of
ESRD suggests a possible gene–environment interaction that should be explored.

Some researchers have posited the low nephron hypothesis as one predisposing factor for
progressive renal injury and strong evidence links measures of lower SES, including
income, education and occupation, to low birth weight.31,32 In a systematic review by
Blumenshine et al., most (88%) studies found an association between one or more measures
of low SES and adverse birth outcomes.32 Many of these studies also reported racial or
ethnic differences in the effects of SES on low birth weight. A review of studies that
included a multilevel context consistently documented small to moderate effects of
community SES measures.33 Independent of individual SES, community SES might explain
as much as 10% of the variation in birth weight.33
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A meta-analysis of the relationship between birth weight and CKD, defined as albuminuria,
low eGFR or ESRD, found 31 studies that met the inclusion criteria with information from
over 2 million individuals.34 Half of the studies reported a significant association between
low birth weight and CKD, with a summary odds ratio (OR) of 1.73 (95% CI 1.44–2.08) for
albuminuria, 1.81 (95% CI 1.19–2.77) for low eGFR, and 1.58 (95% CI 1.33–1.88) for
ESRD.

Two studies on the influence of intrauterine environment further illustrate this concept. In a
Danish cohort of patients with autosomal dominant polycystic kidney disease, low birth
weight was associated with earlier onset of ESRD.35 Similarly, in a case report of two
monozygotic twins with Alport syndrome who had variable progression of kidney disease,
the twin with low birth weight had a faster rate of progression to CKD.36 The extent to
which community SES might mediate the complex relationship between individual race,
SES, low birth weight and CKD is unclear and a subject for further inquiry.

Mechanisms linking low birth weight with conditions predisposing to CKD, including
hypertension, diabetes mellitus, dyslipidemia and obesity, as well as directly to
microalbuminuria and decreased eGFR have recently been reviewed by Nistala and
colleagues.37 Prenatal malnutrition and other adverse exposures during pregnancy, such as
anaemia, iron deficiency, alcohol use, smoking, activation of the renin–angiotensin system
and stress related to domestic violence,38 might contribute to the development of risk factors
for future CKD.

Growth and development
Low birth weight might influence kidney function during subsequent growth and
development. Racial differences in creatinine clearance,39 systolic and diastolic blood
pressure,40 future risk of hypertension,41 and obesity42 have been extensively described in
the Bogalusa Heart Study, a series of cross-sectional surveys conducted every 2–3 years
from childhood (4–17 years) to adulthood (18–50 years). Black patients in the Bogalusa
Heart Study had lower birth weight than did white patients before and after adjustment for
gestational age, and low birth weight was associated with increased adult blood pressure
among black and white individuals, an association that intensified equally with age.43

Although the number of incident cases of ESRD was low (n = 15), the occurrence of ESRD
was higher than expected among young black males; these individuals were characterized by
increased blood pressure and BMI during childhood.44

The role of community poverty has not been fully examined as a mediator of these
relationships, and racial differences in CKD risk during growth and development might be
modified further by contextual factors. It would be interesting to examine the hypothesis that
individuals with a genetic predisposition to kidney injury, perhaps those born into a familial
environment that further exposed them to risk factors for CKD and who may have
encountered an adverse prenatal environment, are at increased risk, but not necessarily
predestined, to develop CKD later in life. Furthermore, it is possible that these genetic,
familial and prenatal risks might be modified by the communities in which these individuals
are born and develop into adulthood. For example, in the US-based Moving to Opportunity
Study, participants who were randomly assigned to receive a voucher to move from a high-
poverty neighbourhood to a low-poverty neighbourhood had a reduced prevalence of
extreme obesity and diabetes mellitus 10–15 years later compared with those who did not
move from the high-poverty neighbourhood.45 This social experiment highlights the
potential for community-based interventions to potentially impact the causal pathway
between poverty and the development of risk factors for kidney disease.
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Risk factors for CKD
Development of a CKD phenotype, and intermediate predisposing states in the causal
pathway to kidney disease such as diabetes mellitus and hypertension, could also represent a
continuing interaction with environmental influences throughout life that vary with race and
SES.46–48 Described below are only some of the risk factors and mediators of disparities
observed in CKD during the life course, including diet, obesity, diabetes mellitus,
hypertension, educational attainment and health literacy. With each association, we highlight
the potential multilevel nature of the exposure.

Dietary factors
Dietary risk factors vary with both SES and race. A study of diet using data from NHANES
1999–2002 found that among elderly adults, lower household income was associated with an
inadequate diet.49 The Healthy Aging in Neighborhoods of Diversity Across the Life Span
(HANDLS) Study has reported that SES measures, including income, poverty–income ratio
and education, are associated with diet quality among black patients, whereas a similar
association was noted for education among white adults.50

Diet is known to influence the risk of CKD and related outcomes. A Cochrane Renal Group
review of the association between low-protein diet and CKD reported by 10 studies found a
lower risk of CKD among those with restricted protein intake (relative risk 0.68, 95% CI
0.55–0.84, P = 0.0002).51 Dietary salt consumption is associated with increased proteinuria
and salt restriction contributes to delayed progression of CKD. Several studies have reported
that black patients with hypertension had a higher GFR on a high versus low salt diet, but no
differences in GFR were observed among white patients in response to changes in dietary
sodium intake.52 Furthermore, Gutiérrez et al. analysed participants in the Chronic Renal
Insufficiency Cohort Study for associations between race, SES and serum phosphate
levels.53 Diets were comparable in caloric intake, but were lower in carbohydrate and higher
in protein content among black individuals than in white individuals. Among black patients,
phosphorus consumption was lower, but black patients had a higher serum phosphate level
than did white patients, even after controlling for other covariates. Both crude and
multivariable serum phosphate levels were inversely associated with annual income, and
were higher among those who were unemployed and had lower education levels. Of interest,
the racial differences in serum phosphate levels were noted in the higher but not the lowest
income group, suggesting that SES is a potential mediator of this relationship.53

Neighbourhood poverty is known to influence diet independently of individual race,
ethnicity and income. For example, Block and colleagues found associations between the
density of fast-food restaurants and both neighbourhood race and income composition.18 A
recent analysis of the Coronary Artery Risk Development in Young Adults (CARDIA) study
illustrates how community availability of restaurants and grocery stores might influence
eating patterns in low-income communities.54 An association between the density of
neighbourhood fast-food restaurants and individual fast-food consumption was evident
among low-income men, not significant among low-income women, and quite variable
among other income groups.

Hypertension and diabetes
Hypertension and diabetes mellitus, which account for over 60% of incident ESRD, are
associated with both a higher prevalence of CKD and risk of progression to kidney failure.2

Both are more common among minorities and individuals with lower SES.48,55 The
potential role that geographic factors might have in mediating these predisposing diseases
has been suggested by two studies. Kershaw et al. used data from NHANES 1999– 2006 to
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describe racial disparities in the prevalence of hypertension by degree of racial residential
segregation and neighbourhood poverty.56 After controlling for individual-level SES and
other risk factors, black individuals were nearly three times more likely than white
individuals to be hypertensive, and these disparities were attenuated by lesser degrees of
residential segregation and increased among lower community SES. Egede et al. examined
the association between haemoglobin A1c levels and race among military veterans with
diabetes mellitus followed for 5 years.57 Glycaemic control was worse among black and
Hispanic patients than among white patients, and lowest in Southern US states, a region
characterized by an increased density of community poverty.

Obesity
Similarly, obesity is a recognized risk factor for CKD that varies with race and SES; obesity
is also associated with an increased risk of proteinuria and progressive impairment of kidney
function.58,59 Evidence indicates that weight reduction, including bariatric surgery, can
retard or reverse progressive CKD.60 The well-described racial and ethnic differences in the
prevalence of obesity begin in early childhood and persist into adulthood and are more
pronounced among lower income individuals. For example, obese children and adolescents
in NHANES I, NHANES II and NHANES 1999–2008 were more likely to be black and
have a lower income than were wealthier NHANES participants.61

Education and health literacy
Educational attainment among individuals screened for high risk of CKD is inversely
associated with an increased prevalence of hypertension, diabetes mellitus, decreased eGFR,
and increased urinary albumin excretion.62 Similarly, impaired health literacy is more
common among minorities and lower income individuals with CKD63 and is associated with
impaired access to transplantation64 and increased risk of mortality65 among patients with
ESRD. Health literacy might also influence the course of CKD. For example, lower health
literacy might influence effective communication between the provider and patient.66 Greer
and colleagues reported that discussions of CKD risk between patients and primary care
physicians occurred less frequently among patients with lower educational attainment.66

Black individuals and those with low SES who are members of high-risk groups, including
family members of patients with ESRD, do not necessarily perceive themselves as having an
increased risk of CKD.67–69 It is possible that the misperception of the risk of CKD, in turn,
might contribute to other risk-related behaviours, such as screening avoidance or medication
noncompliance. This observation stands in contrast to knowledge about individual CKD
status which, although generally very low, varies little among SES or racial/ethnic
groups.70,71 Again, it is reasonable to hypothesize that the association between individual
degrees of educational attainment, health literacy and perception of personal risk of CKD
might be modified by attributes of community SES.

Identification and treatment of CKD
Multiple aspects of health care that differ among SES levels are associated with an increased
risk of CKD and related outcomes. Minority race is associated with lack of health insurance
and access to usual sources of care.72 In the Atherosclerosis Risk in Communities (ARIC)
study, black individuals were more likely to lack health insurance and a usual source of
health care. Racial disparities were reported in the incidence of CKD, where black patients
had a 60% higher rate of CKD incidence than did white patients. Adjusting for SES factors,
including annual household income and years of education, explained 64% of the excess
CKD risk among black versus white patients. After adjusting for differences in access to
health care this disparity was attenuated.73 Ward found that the incidence of diabetic ESRD
was higher in California zip code areas characterized by higher proportions of uninsured and
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Medicaid insured hospitalizations.22 By contrast, areas characterized as under-served by
primary-care clinics had lower rates of diabetic ESRD, the reasons for which are unknown.
Black individuals were also less likely to have access to health care in the ARIC study, and
limited access to health care was independently associated with an increased risk of CKD.73

These results suggest that the multilevel associations between race, SES and treatment for
patients with CKD are complex and not yet fully understood.

Most individuals receive at least some primary care, although evidence exists that primary
care for individuals with CKD is less than optimal. Evidence of provider awareness of
impaired kidney function was examined among primary-care practices in a Kaiser
Permanente-managed care population by assessing congruence between laboratory and
claims data.74 Among >10,000 individuals with at least two eGFR measures of 10–59 ml/
min/1.73 m2, only 14.4% had a CKD diagnosis at baseline. Similar variability in the quality
of CKD care—defined as measures of kidney disease monitoring, cardiovascular disease
management, metabolic bone disease and anaemia management, and drug safety—has been
reported among primary-care clinics in the north-eastern USA, but care could be improved if
primary-care physicians recognize the presence of CKD and refer patients to a
nephrologist.75

Although the under-reporting of CKD might reflect administrative issues rather than
physician awareness, it is also apparent that some primary-care physicians lack awareness of
relevant guidelines for CKD care, may be uncertain with respect to CKD care, persist in
relying on inaccurate serum creatinine values rather than on eGFR to identify CKD, and
have uncertain relationships with referring nephrologists.76 The insecurity among primary-
care physicians with respect to the identification and treatment of CKD may begin during
physician training. A survey of internal medicine residents found multiple gaps in
knowledge of CKD complications and management.77 Low patient awareness of CKD and
ESRD suggests a need for health-care providers, including nephrologists, to improve patient
education.78,79 Compared with white patients, black patients are less likely to have pre-
ESRD nephrology care,24 receive adequate dialysis treatment,80,81 have an arteriovenous
fistula placed for dialysis access,82 and have access to kidney transplantation.83

Management of stage 5 CKD
Similar to treatment for CKD, race and SES have an important role in access to kidney
transplantation among patients with ESRD in the USA. Compared with white patients, black
patients are reported as being less interested in transplantation,84,85 and have a lower rate of
accessing multiple steps in the kidney transplant process, including referral for transplant
evaluation,86 start of transplant evaluation process,87 completion of the kidney transplant
evaluation,88 placement on the deceased donor waiting list,89,90 and receipt of a living or
deceased donor kidney transplant.91–94 These disparities are observed among both
paediatric13 and adult83 patients with ESRD, and the reasons are likely to be
multifactorial.95–97

SES has been hypothesized to have a role, whereby poor or uninsured patients may have
greater difficulty in navigating the multiple steps needed to receive a kidney
transplant.85,98–102 For example, lower educational attainment is associated with a lower
rate of early access to the waiting list,102 a lower rate of completing the transplantation
evaluation,103,104 and lower access to a transplant105 than is advanced educational levels.
Low provider awareness of kidney disease and poor communication may also have a
role.106–108 Providers might be less likely to recommend transplantation to black patients
based on the misconception that black patients do better on dialysis compared with receiving
a transplant,84,106,107 and low SES may further contribute to this disparity.109 For example,

Patzer and McClellan Page 7

Nat Rev Nephrol. Author manuscript; available in PMC 2014 March 12.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



providers might be less likely to refer patients who lack health insurance to cover the costs
of transplantation.110 Other SES factors such as low health literacy are more frequently
observed among minorities,111 which influences access to transplantation.64

Racial disparities in access to kidney transplantation are particularly pronounced in poor
neighbourhoods.89,90,112 Saunders et al. reported that black patients who live in poor
neighbourhoods are less likely to access the transplant waiting list than are poor white
patients residing in the same neighbourhood poverty level (hazard ratio 0.79, 95% CI 0.70–
0.89), and this disparity is particularly pronounced in the southeastern USA (hazard ratio
0.43, 95% CI 0.22–0.64).90 Other community factors, such as living in a rural area113 or
living farther from a transplant centre may have less of a role in the observed disparities,89

but this effect could be mixed owing to increased regional travel among those living farther
from a transplant centre.100

The degree to which either individual or community SES explains the observed racial
disparities in access to kidney transplantation is unclear. Schold et al. reported that racial
disparities observed in a population of patients referred for renal transplantation in Florida,
USA, are largely explained by SES, as measured by health insurance and county income.101

Other studies, however, have found that even after accounting for SES, racial disparities still
persist. Hall et al. reported that disparities in access to waitlisting were somewhat attenuated
after adjusting for individual and neighbourhood SES, where health insurance coverage and
zip code poverty explained 21% of the waitlisting disparity.83 In the south-eastern USA,
where there is a higher concentration of poverty and a higher burden of ESRD, individual
and community poverty explained 30% of the racial disparity in access to kidney
transplantation, but even after adjustment for SES, black patients had a 59% lower rate of
transplantation than did white individuals.87 These results suggest that there is considerable
variability in the degree to which SES explains observed racial differences in treatment
among patients with ESRD.

Evidence from other countries
Our focus on North American research regarding the influence of SES and race on the
occurrence and outcomes of CKD reflects, in part, unique societal and health-care issues in
the USA. It is important to note that the association between SES and health disparities has
also been reported extensively for international populations.114,115 It is unclear whether our
model describing the relationship between SES, race and CKD has limited applicability to
other countries or whether it may be compatible with evidence from other populations. We
highlight several recent examples of these relationships in other countries.

Genetic predisposition, growth and development
The genesis of the idea that growth and development in utero and throughout childhood can
influence the development of disease later in life originated with studies by Barker and
colleagues in the UK116 and was initially applied to CKD by Luyckx and Brenner.31 The
Uppsala Family Study reported by Nitsch et al. examined Swedish pairs of consecutive
healthy full siblings to identify determinants of kidney function as measured by levels of
cystatin C.117 Lower maternal education attainment was associated with a higher level of
cystatin C, and after adjusting for gestational age, maternal parity, sex, and age of the child,
there was a nonsignificant decrease in cystatin C levels as birth weight increased.
Associations between higher blood pressure and albumin excretion and lower birth weight
have been reported from Brazil118 and Croatia119 and for microalbuminuria in children born
during the Dutch famine in World War II.120
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Progressive CKD
The early interest in the association between SES and chronic disease originated in Europe,
including associations with hypertension, diabetes mellitus and cardiovascular disease,
which are major risk factors for and correlates of kidney injury.121,122

Lower SES, measured by self-reported occupational grade and/or salary range, was
associated with decreased eGFR among white participants in the Whitehall II cohort in the
UK.123 The age-adjusted prevalence of severe CKD was inversely correlated with lower
levels of an ecologic measure of SES, the British Index of Multiple Deprivation, in a study
from Sheffield, UK.124 Hossain et al. found that area measures of lower SES were
independently associated with an increased prevalence of heavy proteinuria, rapid
progression of CKD and increased risk of ESRD among a clinic population in the UK.125

Maheswaran et al. found lower area SES was associated with increased prevalence rates for
renal replacement therapy in the Trent Region, UK.126

A moderately strong association was reported between higher incident ESRD rates in
Australian capital cities and greater socioeconomic disadvantage as measured by an index of
SES disadvantage derived from Australian census data.127 Lower SES, measured by an
index derived from education, highest professional position achieved and household net
income, was associated with the severity of CKD among German patients with type 2
diabetes mellitus.128 The prevalence of CKD was increased among Swedish families with
unskilled workers and individuals with ≤9 years of education.129 The incidence of ESRD
among Danish individuals was significantly higher among individuals with lower income,
lower educational attainment and those of non-Western origin.130 Maori and Pacific
Islanders living in New Zealand, who are characterized by higher poverty rates, had a
substantially higher prevalence of microalbuminuria and incidence of renal replacement
therapy and lower kidney transplant and graft survival rates than did European descendents
in New Zealand.131

Care of patients with CKD and ESRD
A report from India found that patients who were referred late for renal replacement therapy
were more likely to have lower SES and educational attainment and to report financial
barriers to care.132 In a separate study, patients with lower SES were more likely to die and
less likely to receive a transplant once on hemodialysis.133

Conclusions
The association between CKD and economically disadvantaged groups throughout the world
suggests that circumstances intrinsic to SES that are shared by these individuals are
fundamental to the occurrence and outcomes of their disease. Some of the environmental
and community-level factors that might account for this common risk, although not yet fully
explored in a multilevel context, have been incorporated into Figure 1. One potentially
interesting concept that has been revealed by this Review is that additional cross-population,
multilevel studies of SES and CKD similar to those discussed above are needed.

What are the implications of the research discussed above? Growing evidence indicates that
community-level and individual-level SES factors independently influence risk factors for
the occurrence and progression of CKD throughout an individual's life course through
mechanisms that are, as yet, not well understood. Elucidation of these mechanisms might
identify targets for therapeutic and public health intervention. If the complex interaction
between genetic predisposition to CKD, birth weight and family environment, and
individual-level and contextual-level risk factors during adulthood on kidney disease is a
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valid model, then public health efforts to prevent CKD might well begin antepartum among
populations at high risk.
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Key points

• Socioeconomic status (SES) contributes to the variability in incidence,
prevalence and treatment of chronic kidney disease and end-stage renal disease

• The interplay between race and SES is complex, and efforts to understand health
disparities in patients with kidney disease must account for these effects

• The mechanisms linking poverty to kidney disease outcomes are multifactorial
and multilevel, where contextual-level SES factors in addition to individual-
level SES factors contribute to kidney disease outcomes

• The mechanisms by which SES influences the development of risk factors for
chronic kidney disease throughout the course of an individual's life are not
entirely clear
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Review criteria

We searched PubMed for English-language, full-text manuscripts published between
1995 and 2011, with search terms that included “socioeconomic status”, “poverty”,
“multilevel”, “education”, “health insurance”, “kidney disease”, “chronic kidney disease”
and “end-stage renal disease”. We also manually searched the reference lists of reviewed
articles and used Web of Science® to identify articles that cited a paper selected for
review.
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Figure 1.
Multilevel framework of health disparities in patients with kidney disease. Racial and
socioeconomic factors influence the development and treatment of CKD during the course
of an individual's life. Genetic predisposition influences the development of CKD and may
interact with individual-level socioeconomic factors such as education, income and health
literacy. Environmental and community-level factors, such as neighbourhood poverty, diet,
racial segregation and access to health care, influence the life course and treatment of CKD
in addition to individual-level socioeconomic factors. Abbreviations: CKD, chronic kidney
disease; ESRD, end-stage renal disease; SES, socioeconomic status.
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