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Abstract
Background—Depression is prevalent in long-term dialysis patients and is associated with death
and hospitalization. Whether depression is present through all chronic kidney disease (CKD)
stages or appears after dialysis therapy initiation is not clear. We determined the prevalence of a
major depressive episode and other psychiatric illnesses by using a structured gold-standard
clinical interview and demographic and clinical variables associated with major depressive
episode in patients with CKD.

Study Design—Observational cross-sectional study using a Diagnostic and Statistical Manual of
Mental Disorders (Fourth Edition)-based structured interview administered by trained persons to
272 consecutive participants. Multivariable logistic regression was used to determine demographic
and clinical variables associated with major depressive episode.

Setting & Participants—Patients with stages 2 to 5 CKD not treated by using dialysis were
consecutively approached and enrolled from a Veterans Affairs CKD clinic.

Predictors—Demographic and clinical variables.

Outcome—Major depressive episode diagnosed by using a structured Diagnostic and Statistical
Manual of Mental Disorders (Fourth Edition)-based interview, the Mini International
Neuropsychiatric Interview.

Results—The cohort had a mean age of 64.5 ± 12.0 years. Thirty-eight percent were African
American, and 55% had diabetes mellitus. Percentages of patients with stages 2, 3, 4, and 5 CKD
were 6%, 38%, 41%, and 14%, respectively. Mean hemoglobin level was 12.5 ± 2.0 g/dL. The
prevalence of a major depressive episode was 21% and did not vary significantly among different
CKD stages. Variables associated with a major depressive episode were diabetes mellitus,
comorbid psychiatric illness, and history of drug or alcohol abuse.

Limitations—Single-center study composed of primarily male veterans.
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Conclusions—One in 5 patients with CKD had a major depressive episode. Patients with CKD
should be screened routinely for depression given this high prevalence and the independent
association of depression with poor outcomes in patients with end-stage renal disease receiving
maintenance dialysis.
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Depression; chronic kidney disease; prevalence; risk factors

Depression is a common,1-3 underrecognized, and undertreated1,4-6 problem in patients with
end-stage renal disease (ESRD) on long-term dialysis therapy. It is independently associated
with markedly increased risk of both morbidity and mortality.7-12 Patients on longterm
hemodialysis therapy with a clinical diagnosis of depression are twice as likely to die or
require hospitalization within a year compared with those without depression.7 Depression
diagnosis in patients with ESRD is independently associated with a 30% increase in both
cumulative hospital days and number of hospitalizations, which in turn contribute to
excessive Medicare costs.10 In addition, the burden of chronic kidney disease (CKD) has
escalated during the past few years to become an urgent matter of public health priority,
resulting in a 106% increase in the prevalent ESRD population.13,14 Because processes of
care for patients with CKD are predictive of clinical outcomes in patients with ESRD on
long-term dialysis therapy, better recognition and characterization of such disease processes
as depression that portend morbidity and mortality could improve treatment outcomes for
patients with ESRD.15,16

In contrast to long-term dialysis patients, there is a paucity of data about the prevalence of
depression in patients with earlier stages of CKD.17-19 Depressive symptoms assessed by
means of such selfreport measures as the Beck Depression Inventory are present at a striking
rate of 45% at the time of dialysis therapy initiation,4,20 but the prevalence of a major
depressive episode based on a Diagnostic and Statistical Manual of Mental Disorders
(Fourth Edition) (DSM-IV) diagnosis is not known in patients with earlier stages of CKD
before dialysis therapy initiation. In particular, previous estimates of depression prevalence
were based on self-report depression scales that may emphasize such somatic symptoms as
lack of appetite, weight loss, sleep disturbance, and fatigue, which may coexist with
symptoms of uremia and chronic disease and lead to overestimation of a psychiatric
diagnosis of depressive disorder in these participants.1,6,21-23

We conducted a cross-sectional observational cohort study of patients with stages 2 to 5
CKD before dialysis therapy initiation to determine the prevalence of a major depressive
episode. This diagnosis was established by using a structured interview based on rigorous
DSM-IV criteria. In addition, we investigated demographic and clinical factors (including
stage of CKD) associated with a major depressive episode in these participants. Estimating
the point prevalence of a major depressive episode based on stringent DSM-IV criteria
becomes especially important in determining the feasibility of conducting future clinical
trials of depression treatment in this population.

METHODS
Study Participants

This is an observational cross-sectional cohort study of outpatients with CKD recruited
consecutively from May 2005 to November 2006 from the Dallas Veterans Affairs Medical
Center. The CKD clinic roster was reviewed before the visit to screen for eligibility. Eligible
patients were approached and invited to participate while they were waiting in the clinic
waiting area to be seen for their appointment. Based on local institutional review board
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regulations, the purpose of the study, which was to determine how common depression is in
patients with CKD, was explained in lay language to eligible patients at recruitment. Given
the large numbers of patients seen on a given clinic day, not all those who were eligible
could be logistically approached and interviewed on the same day. To avoid the introduction
of selection bias and keep recruitment consecutive, every sixth eligible patient (starting at a
random number between 1 and 6 for each specific clinic day) was approached consecutively
to participate. Therefore, each patient had a 1 in 6 chance of being randomly selected. All
English-speaking patients who were able to understand and sign informed consent were
eligible. The Dallas Veterans Affairs institutional review board approved the study.

Patients with CKD stages 2 to 5, defined as an estimated glomerular filtration rate (eGFR)
less than 90 mL/min/1.73 m2, and not on long-term dialysis therapy were included.
Participants with stage 2 (eGFR, 60 to 89 mL/min/1.73 m2) had to also have other evidence
of kidney damage, defined by the National Kidney Foundation (NKF),24 manifest by either
pathological abnormality of kidney on biopsy or markers of kidney damage. eGFR was
determined by using the 4-variable Modification of Diet in Renal Disease (MDRD) Study
equation.25 Estimates of GFR and other evidence of kidney damage had to be present for at
least 3 months, according to the NKF definition, for patients to be categorized as having
CKD.24 Exclusion criteria were initiation of renal replacement therapy before enrollment,
recipient of a kidney transplant, and no health care power of attorney to sign consent.

Assessment of Depression
Participants were categorized as depressed or nondepressed based on the presence or
absence of the Mini International Neuropsychiatric Interview (MINI) diagnosis of a current
major depressive episode. The MINI was administered to all participants at the time of
enrollment by 1 of 2 trained persons blinded to patient medical history. The MINI is a
frequently used semistructured clinical interview for psychiatric evaluation based on DSM-
IV criteria and has established reliability and validity.26-29 It was used as the gold standard
for the diagnosis of a current major depressive disorder, as well as other psychiatric
diagnoses. The MINI takes about 30 to 45 minutes to administer.

Data Collection
Demographic and clinical data were collected from central computerized medical records
and confirmed with the patient. Laboratory data also were collected at enrollment. Comorbid
medical illness was defined as medical conditions other than CKD and included
hypertension, diabetes mellitus, congestive heart failure, coronary artery disease,
cerebrovascular disease, peripheral vascular disease, lung disease, liver disease, nonskin
malignancy, and infection with human immunodeficiency virus (HIV). Comorbid
psychiatric illness was any psychiatric diagnosis other than depression or drug or alcohol
abuse identified on MINI examination and included dysthymia, current or past manic
episode, current or past hypomanic episode, current panic episode, social phobia, obsessive-
compulsive disorder, posttraumatic stress disorder, current psychotic disorder, generalized
anxiety disorder, and anorexia or bulimia nervosa. Any current or past history of drug or
alcohol abuse was coded as drug or alcohol abuse.

Statistical Analysis
Participants were categorized as depressed or nondepressed based on the presence or
absence of an MINI diagnosis of a current major depressive episode. Demographic and
clinical characteristics were compared between depressed and nondepressed groups by using
Student t test or 1-way analysis of variance for continuous and χ2 or Fisher exact test for
categorical variables. Multivariable logistic regression models were constructed with a
current major depressive episode by means of MINI as the dependent variable to examine
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the correlates of depression. Candidate independent variables were included in the
multivariable model only if clinically relevant and significantly associated with depression
in univariate analyses. The number of events (57 depressed participants) allowed for the
inclusion of 6 covariates in the multivariable models (~1 covariate/10 events) to not overfit
the model. All statistical tests are 2 sided, conducted at the standard significance level of
0.05, and reported using P values and/or 95% confidence intervals (CIs). All analyses were
performed using SAS Enterprise Guide, version 3.0, and SAS, version 9.1.3 (SAS Institute,
Cary, NC), software.

RESULTS
Characteristics of the Entire Cohort

Of 388 patients who were approached for the study, 274 (71%) agreed to sign consent and
114 (29%) refused to participate. Two patients did not complete the MINI interview and
were excluded. Mean age in the 272 participants was 64.5 ± 12.0 years (Table 1). Two
participants were women, and more than half were white. About one-half had diabetes
mellitus and one fourth had a history of depression recorded in their computerized medical
charts. Sixty-three percent had at least 3 current medical comorbidities, and 41% had at least
4. Prevalences of CKD stages 2, 3, 4, and predialysis stage 5 were 6.3%, 38.4%, 41.3%, and
14.0%, respectively. Figure 1 shows participant distribution by deciles of eGFR, and Table 1
lists the cohort’s mean laboratory values.

Prevalence of Major Depressive Episode and Other Psychiatric Disorders
Of 272 participants, 57 (21%) met DSM-IV criteria for a current major depressive episode.
Diagnostic frequencies of other psychiatric illnesses assessed by using the DSM-IV-based
goldstandard MINI are listed in Table 2. Of the participants, 19.5% also had experienced a
recurrent major depressive episode. Three participants (1.1% of the entire cohort) with a
current major depressive episode also had a history of a manic episode and thus met criteria
for bipolar I disorder. No participant with a current major depressive episode had a history
of hypomanic episodes or bipolar II disorder. Fifty participants (18.4%) had an anxiety
disorder, including panic disorder, social anxiety disorder, obsessive compulsive disorder,
posttraumatic stress disorder, or generalized anxiety disorder. The individual frequency of
each anxiety disorder is listed in Table 2.

Comparison of the Cohort Based on a Major Depressive Episode
Participants with a current major depressive episode were significantly younger and
twothirds less likely to be employed as those without a current major depressive episode
(Table 3). There was a nonsignificant trend toward a greater proportion of participants with
a major depressive episode (versus those without) having at least 4 comorbid medical
illnesses (51% versus 38%, respectively; P = 0.08). Although diabetes mellitus was
significantly more prevalent in depressed than nondepressed participants (68% versus 51%
in nondepressed; P = 0.03), the prevalence of other medical comorbidities, including
hypertension, coronary artery disease, congestive heart failure, cerebrovascular disease,
peripheral vascular disease, and nonskin cancer, was not significantly different (Table 4).

A similar proportion of participants with a major depressive episode (versus without) was in
each CKD stage (Table 4), and the mean eGFR was not different based on the presence or
absence of a major depressive episode. Laboratory values, including hemoglobin, creatinine,
blood urea nitrogen, albumin, and calcium, also did not significantly differ based on the
presence or absence of a major depressive episode, except for a greater mean serum
phosphorus level in those with compared with those without a major depressive episode (4.2
± 1.1 and 3.9 ± 1.0 mg/dL, respectively; P = 0.03; Table 5).
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A significantly greater percentage of patients with a current major depressive episode had a
history of drug or alcohol abuse, history of lifetime depression, and comorbid psychiatric
illness other than depression (Table 4). At enrollment, 50.9% of those with a diagnosis of a
major depressive episode and 11.6% of those without were on antidepressant medications.

Variables Associated With a Major Depressive Episode
Table 6 lists the multivariable logistic model to define variables associated with a current
major depressive episode. Participants with diabetes were twice as likely to have a major
depressive episode compared with those without diabetes (odds ratio, 2.09; 95% CI, 1.01 to
4.33), and employed participants were less likely to have a major depressive episode (odds
ratio, 0.20; 95% CI, 0.06 to 0.70). The strongest association with a major depressive episode
was observed for the presence of comorbid psychiatric illness. Patients who had a present or
past psychiatric illness other than depression were 12 times more likely to have a current
major depressive episode as those without such illnesses (odds ratio, 12.03; 95% CI, 4.79 to
30.23). History of drug or alcohol abuse and serum phosphorus level were not significantly
associated with a major depressive episode in the full multivariable model (Table 6).

DISCUSSION
The principal new finding in this study is that a major depressive episode is common in
patients with earlier stages of CKD, before the onset of ESRD and dialysis therapy. We also
found that the prevalence of a major depressive episode does not vary with stage of
predialysis CKD. To our knowledge, this is the first study to define the point prevalence of a
major depressive episode, as well as other psychiatric illnesses, in a consecutive cohort of
participants with CKD by using a DSM-IV-based structured clinical interview before long-
term dialysis therapy initiation. Our study contributes to the prior literature in that it
included outpatient participants with stages 2 to 5 CKD and assessed blindly and
consecutively for a major depressive episode by using a DSM-IV-validated gold standard.
The point prevalence by using this method was salient at a rate of 21%.

Overall depression is more common in patients with CKD and ESRD compared with those
without CKD. Whereas the point prevalence of depression is 2% to 4% in the general
community and 5% to 10% in the primary care setting,30 20% of patients with ESRD
experience depression.1,2,31 This prevalence is even greater than those reported for patients
with other chronic diseases by using standardized diagnostic interviews, such as 11% for
diabetes mellitus,32 14% for congestive heart failure,33 and 16% for coronary artery disease
after acute myocardial infarction.34 The prevalence of self-reported depression in deployed
US veterans without chronic diseases was 7% to 17%.35,36

We previously used the Structured Clinical Interview for DSM-IV to assess depression in 98
consecutive hemodialysis patients, most of whom were African American, and found a point
prevalence of depressive disorder of 26% and of major depressive episode of 17.3%.1
Watnick et al2 found a prevalence of 19% for major depressive disorder by using the same
gold-standard interview in a predominantly white sample of hemodialysis patients, and
Cukor et al31 reported a prevalence of 19.6% in an urban hemodialysis sample. Reasons that
may account for this high prevalence in long-term dialysis patients include loss of bodily
function, loss of role at work and in family, loss of sexual function, and burden of comorbid
illness.21

However, data regarding the prevalence of depression in patients with earlier stage CKD are
scarce and primarily include studies that used the Beck Depression Inventory self-report
scale for assessment.4,17,18,20 Two such studies reported that depressive symptoms were
present at a striking rate of 45% at dialysis therapy initiation.4,20 These 2 studies provided
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important information, but lacked data for patients with earlier stages of CKD (stage ≤ 4).
Moreover, these studies were subject to confounding by indication in as much as enrolled
participants were likely to have uremic symptoms that indicated the need for dialysis therapy
initiation. To mitigate this shortcoming, we previously reported a DSM-IV-based interview37

to assess the prevalence of a major depressive disorder in a non-ESRD cohort with
creatinine clearances less than 30 mL/min/72 kg.22 The prevalence was 21.6%; however,
assessment was performed during hospitalization, which might have led to overestimation of
depression.22 In our present study composed of all outpatient participants with CKD, the
prevalence of a major depressive episode was still prominent at 21%.

Interestingly, this prevalence was independent of CKD stage, that is, similar proportions of
participants from each CKD stage had a diagnosis of a major depressive episode. Similarly,
mean eGFR was not different based on the presence or absence of a major depressive
episode. This finding is consistent with and confirms the findings of Cohen et al,18 who
reported that the mean Beck Depression Inventory score in 92 predialysis participants with
stages 1 to 5 CKD did not vary by CKD stage. Similarly, Shidler et al17 did not find a
significant correlation between decreasing creatinine clearance and Beck Depression
Inventory score, and Perlman et al38 showed that GFR was not statistically associated with
the Mental Health Component of the Medical Outcomes Study 36-Item Short-Form Health
Survey. Thus, our study provides new and compelling data in a much larger sample
indicating that the prevalence of a major depressive episode based on a DSM-IV gold
standard is similar in patients with various CKD stages. The reason the prevalence of
depression or depressive symptoms may not increase with progressive decrease in renal
function in patients with CKD before dialysis therapy initiation may be that there are no
clear symptoms of kidney disease for considerable periods during CKD progression, and
patients with moderate to advanced CKD often are unaware they have kidney disease.18,38

Only 14% of our cohort had stage 5 CKD, when symptoms of uremia may start to manifest.
In addition, the common causes of CKD, such as diabetes, hypertension, and atherosclerotic
vascular disease, may impact on depression independently of their negative effect on CKD
progression.38

We found that unemployment, comorbid psychiatric illness, and diabetes mellitus were
significantly associated with a major depressive episode. Previous studies of non-CKD
populations indicate a greater prevalence of depression in patients with diabetes compared
with the general population.32,39,40 Golden et al39 recently reported a strong association
between baseline depressive symptoms and incident type 2 diabetes and also found that
treated patients with diabetes had a greater chance of developing increased depressive
symptoms. Explanations for this association could be psychological stress associated with
diabetes management or the presence of such diabetic complications as kidney or
cardiovascular disease.39,41-44 Whether the prevalence of depression is high in patients with
CKD mostly because of the high percentage of patients with CKD with diabetes or whether
patients with diabetes who are depressed develop progressive nephropathy because of
noncompliance is not a question that can be answered easily in observational studies.
However, taken together with previous reports in patients with CKD, we believe patients
with CKD should be screened for depression.

Earlier screening of patients with CKD for depression before dialysis therapy initiation
becomes particularly important in light of the strong and independent association of
depression with poor outcomes reported in multiple studies of patients with ESRD on long-
term dialysis therapy.7-12 Long-term hemodialysis patients with a clinical diagnosis of
depression are twice as likely to die or require hospitalization compared with their
nondepressed counterparts.7 Depression also is associated with peritonitis in long-term
peritoneal dialysis patients11 and with increased numbers of hospitalizations and lengths of
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stay in hemodialysis patients.10 Future controlled clinical trials need to address whether
treatment of depression changes outcomes in patients with CKD before and after dialysis
therapy initiation.

In contrast to other studies, we did not find a statistically significant association between
medical comorbidity and depression in our cohort. Two potential explanations are: (1) the
association reported between comorbidity and depression in previous ESRD and non-ESRD
cohorts could be caused by the classification of diabetes as one of the medical
comorbidities,1,11,41-44 and (2) the large burden of medical comorbidity in our cohort of
veterans could have diminished the magnitude of the association based on the presence or
absence of a major depressive episode.

Our study has some limitations that are noteworthy. Although this is the first report of the
point prevalence of major depressive episodes in patients with CKD before dialysis therapy
initiation by using stringent DSM-IV criteria, the majority of participants were men.
However, it is encouraging that mean age, eGFR, and serum albumin values were similar to
those in a cohort of 92 participants with CKD, 48% of whom were women, studied by the
Kimmel group in Washington, DC.18 Because depression is more prevalent in women than
in the general population, larger studies that include more women are needed to validate
these results. Also, given the high prevalence of such mental illness as posttraumatic stress
disorder and depression in veterans, as well as the increased burden of medical
comorbidities in this same population,35,36,45,46 it is realized that there may be a limitation
in generalizing results to US CKD samples with low burdens of medical and psychiatric
comorbidity. In addition, because sample size must be taken into consideration, failure to
have found a statistically significant association between depression and certain clinical
variables, such as hemoglobin level, eGFR, and medical comorbidity, does not mean that an
association would not exist if a larger sample were included. The potential bias introduced
by the unavoidable percentage of nonparticipants has been a limitation of several previous
studies of depression in patients with ESRD.4,9,47 However, this bias was minimized in our
study by the consecutive manner in which patients were approached for participation.
Finally, although we report a greater prevalence of major depressive episode in this CKD
cohort compared with that previously reported in nonCKD samples, we recognize that a
contemporary non-CKD cohort studied simultaneously as a control group would have been
ideal.

We showed that a major depressive episode is very common in patients with earlier stages of
CKD and as common as previously reported in patients with ESRD on long-term dialysis
therapy. Patients with CKD should be screened routinely for depression given the significant
and independent association of depression with hospitalization and death reported
previously in ESRD samples. Special emphasis should be placed on the depression
screening of patients with CKD with diabetes mellitus because diabetic participants with
CKD were twice as likely to have a major depressive episode compared with nondiabetic
participants with CKD. Future large prospective studies are warranted to investigate whether
depression also is related to poor outcomes in patients with CKD as in patients with ESRD
on long-term dialysis therapy and whether treatment of depression will make a difference in
the quality of life and clinical outcomes of patients with CKD before and after dialysis
therapy initiation.
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Figure 1.
Participant distribution by deciles of estimated glomerular filtration rate (eGFR). GFR was
estimated by using the 4-variable Modification of Diet in Renal Disease Study equation.
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Table 1
Characteristics of the Entire Cohort

Mean age (y) 64.5 ± 12.0

Sex

 Women 2 (0.7)

 Men 270 (99.3)

Race

 White 152 (55.9)

 African American 103 (37.9)

 Other 17 (6.2)

Chronic kidney disease stage

 2 17 (6.3)

 3 104 (38.4)

 4 112 (41.3)

 5 38 (14.0)

Diabetes mellitus 149 (55.0)

History of depression* 66 (24.7)

Mean hemoglobin (g/dL) 12.5 ± 2.0

Mean serum potassium (mEq/L) 4.6 ± 0.7

Mean serum phosphorus (mg/dL) 3.9 ± 1.0

Mean serum calcium (mg/dL) 9.3 ± 0.7

Mean serum albumin (g/dL) 4.0 ± 0.5

Mean serum creatinine (mg/dL) 3.2 ± 2.4

Mean blood urea nitrogen (mg/dL) 42.0 ± 20.4

Mean estimated glomerular

  filtration rate (mL/min)† 31.4 ± 16.6

Note: N = 272. Values expressed as mean ± SD or number (percent). Conversion factors for units: hemoglobin in g/dL to g/L, ×10; serum
phosphorus in mg/dL to mmol/L, ×0.3229; serum calcium in mg/dL to mmol/L, ×0.2495; serum albumin in g/dL to g/L, ×10; serum creatinine in
mg/dL to /nmol/L, ×88.4; urea nitrogen in mg/dL to mmol/L, ×0.357; estimated glomerular filtration rate in mL/min tomL/s, ×0.01667. No
conversion is necessary for serum potassium levels in mEq/L and mmol/L.

*
As documented in the medical records.

†
Glomerular filtration rate was estimated by using the 4-variable Modification of Diet in Renal Disease Study equation.
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Table 2
Diagnostic Frequency of Major Depressive Episode and Other Psychiatric Disorders

Major depressive episode, current 57 (21.0)

Major depressive episode, recurrent 53 (19.5)

Dysthymia 5 (1.8)

Bipolar I 3 (1.1)

Bipolar II 0 (0)

Depression with psychotic features 5 (1.8)

Psychotic disorder, current 6 (2.2)

Panic disorder, current 14 (5.1)

Social anxiety disorder 11 (4.0)

Obsessive compulsive disorder 5 (1.8)

Posttraumatic stress disorder 9 (3.3)

Generalized anxiety disorder 11 (4.0)

Anorexia nervosa 0 (0)

Bulimia nervosa 0 (0)

Note: Values expressed as number (percent).
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Table 6
Logistic Regression Model for Major Depressive Episode

Variable
Odds Ratio

(95% confidence interval) P

Age (/1-y increase) 0.98 (0.94-1.01) 0.2

Employed 0.20 (0.06-0.70) 0.01

Diabetes mellitus 2.09 (1.01-4.33) 0.04

Comorbid psychiatric
 illness* 12.03 (4.79-30.23) <0.001

History of drug or
 alcohol abuse 1.21 (0.57-2.56) 0.6

Serum phosphorus
 (/1-mg/dL increase) 1.34 (0.98-1.82) 0.07

Note: Refers to a current major depressive episode diagnosed by using the Mini International Neuropsychiatric Interview. The C statistic for the
logistic model is 0.797.

*
Refers to the presence of at least 1 psychiatric illness other than depression or drug or alcohol abuse.
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