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Depression as a predictor of mortality and hospitalization among
hemodialysis patients in the United States and Europe.

Background. Depression is not uncommon among patients
with end-stage renal disease (ESRD) being treated by hemodi-
alysis. We investigated whether risk of mortality and rate of
hospitalization may be predicted from physician-diagnosed de-
pression and patients’ self-reports of depressive symptoms.

Methods. Data were analyzed from the Dialysis Outcomes
and Practice Patterns Study (DOPPS) for randomly selected
ESRD patients being treated by hemodialysis in the United
States (142 facilities, 2855 patients) and five European coun-
tries (101 facilities, 2401 patients). The diagnosis of depression
during the past year was abstracted from the medical records.
In addition, the patients were asked to indicate how much of
their time over the previous four weeks they had felt (1) “so
down in the dumps that nothing could cheer you up” and (2)
“downhearted and blue.” A response of “a good bit,” “most,”
or “all” of the time were classified as depressed.

Results. The prevalence of depression was nearly 20%. The
relative risks of mortality and hospitalization among depressed
(vs. non-depressed), adjusted for time on dialysis, age, race,
socioeconomic status, comorbid indicators and country were,
respectively: 1.23 and 1.11 for physician-diagnosed depression,
1.48 and 1.15 for the “so down in the dumps” question, and
1.35 and 1.11 for the “downhearted and blue” question (P <
0.05 for all six relative risks). These associations were not
significantly different between US and European patients.

Conclusions. Self-reported depression by two simple ques-
tions was associated with increased risks of mortality and hospi-
talization for hemodialysis patients. Future research needs to
assess whether early identification and treatment of depression
may help to improve quality of life and survival in hemodialysis
patients.
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In recent decades, important advances have been made
in the treatment of patients with end-stage renal disease
(ESRD) [1]. Despite these advances, mortality rate is
still high and many patients have a low quality of life
attributable to both physical and psychological disorders
[2, 3]. Depression has been described as the most fre-
quent psychological problem among patients with ESRD
being treated by hemodialysis [2, 4]. Its prevalence varies
widely across studies, which may reflect in part the use
of different diagnostic criteria [5].

Accumulating evidence suggests that depression pre-
cedes the clinical onset of chronic diseases such as cancer
and coronary artery disease (CAD) [6, 7]. There are data
to support an association between depression and in-
creased risk of mortality among patients with cancer and
CAD [8-11]. The studies on hemodialysis patients have
not been consistent about the association between de-
pression and mortality risk, which may be due to the small
power to test the research hypothesis [12-17]. In a study
that included 56 ESRD patients being treated by hemo-
dialysis or peritoneal dialysis, Patterson et al did not find
a significant correlation between depression (assessed at
the start of the follow-up by the Beck Depression Inven-
tory) and mortality risk, either at one or two years of
follow-up [15]. Kimmel et al studied 256 hemodialysis
patients with a median follow-up time of 39 months and
likewise did not find significant association between the
baseline level of depression and mortality risk [16]. How-
ever, when they used multiple measures of depression
assessed every six months and treated the variable as
time-dependent, a significant association between de-
pression and mortality risk was found.

We studied depression among hemodialysis patients in
the context of the large-sample, multi-national Dialysis
Outcomes and Practice Patterns Study (DOPPS). Using
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nationally representative samples of facilities and hemo-
dialysis patients from the United States and five Euro-
pean countries, we investigated whether the risks of
death and hospitalization may be predicted from the
presence of depression as diagnosed by physicians or
patients’ self-reports. The DOPPS data also were used to
compare cause-specific rates of death between depressed
and non-depressed patients and to identify patient char-
acteristics correlated with depression.

METHODS

DOPPS is an international, prospective, observational
study of hemodialysis practice patterns and associated
outcomes. It is ongoing in the United States, Europe
(France, Germany, Italy, Spain, and the United Kingdom),
and Japan [18]. Nationally representative samples of di-
alysis facilities were recruited in each country. Within
each facility, study patients were randomly selected. In
each country the institutional review boards have ap-
proved the study. Informed patient consent was obtained
in accordance with local requirements for each country.
The overall design of the DOPPS has been published
previously [18].

The present study included data from the United States
(142 facilities) and Europe (101 facilities), but not Japan.
The main analyses were restricted to 5256 patients who
had a medical questionnaire (29 with missing informa-
tion on depression diagnosis) completed by the nurse co-
ordinator in the unit and who had responded to a patient
questionnaire filled out by the patient himself or herself.
Among these patients, 2855 (6321 patient-years) were
treated in the United States and 2401 (3771 patient-
years) were treated in Europe. Additional analyses were
performed with the 4297 United States patients and
3022 European patients who had a completed medical
questionnaire, independently of having a completed pa-
tient questionnaire. Data on years since ESRD onset, age,
gender, race, socioeconomic status, laboratory tests, co-
morbid indicators, and patient outcome variables were
recorded for each patient. The majority of data were
collected at entry into the study, from July 1996 through
December 1997 in the United States, and from May 1998
through November 1998 in Europe.

Each patient’s medical record was assessed for diag-
nosis of depression within the past 12 months and this
information was recorded on the DOPPS medical ques-
tionnaire. In addition, the patients completed the Kidney
Disease and Quality of Life Short Form (KDQOL-SF™)
in which they were queried about the presence and fre-
quency of depressive symptoms during the previous four
weeks. In particular, patients were asked to respond to
the following two questions: (/) “have you felt so down
in the dumps that nothing could cheer you up?” and (2)
“have you felt downhearted and blue?” The six possible

responses to these questions were: (/) none of the time,
(2) alittle of the time, (3) some of the time, (4) a good bit
of the time, (5) most of the time, and (6) all the time.
The last three options were considered indicative of de-
pression. Dates of first hospitalization, death or with-
drawal from dialysis were recorded. Patients also were
classified by the following causes of death: cardiac, infec-
tious, malignant, vascular (pulmonary embolus, cerebral
vascular accident and hemorrhage), and other diseases.

Statistical methods

Depression was categorized and analyzed separately
by the three criteria: physician diagnosis by medical re-
cord and the patient responses to the “so down in the
dumps” and the “downhearted and blue” questions. The
t test for independent samples and the chi-square test
were used to compare means and proportions, respec-
tively. The kappa statistic was used to assess agreement
between measures of depression. A kappa value between
0.6 and 0.79 indicates high agreement, while a value
below 0.2 indicates poor agreement [19].

Logistic regression analyses were performed to esti-
mate adjusted associations between patient characteris-
tics (demographic and socioeconomic factors, laboratory
tests, comorbid indicators, and years on dialysis) and
depression. The following laboratory factors and comor-
bid indicators were included in the analyses: serum albu-
min concentration, coronary artery disease, congestive
heart failure, history of other cardiovascular problems
(cardiac arrest, arrhythmia, permanent pacemaker, peri-
carditis, prosthetic heart valve), hypertension, cerebro-
vascular disease, peripheral vascular disease, diabetes
mellitus, lung disease, cancer (excluding skin cancer),
infection with the human immunodeficiency virus (HIV)
or acquired immune deficiency syndrome (AIDS), neuro-
logic disease (seizure, dementia, organic brain syndrome,
Parkinson’s disease), and gastrointestinal bleeding.

Cox models were used to estimate the relative risk of
the two patient outcomes under study (time to first hos-
pitalization following study entry and time to death) in
relation to depression (both physician-diagnosed and
self-reported), adjusted for demographic variables, labo-
ratory tests, comorbid indicators and years on dialysis
and stratified by country of residence [20]. For the Cox
models with physician-diagnosed depression, two groups
of adjusted models were used, one restricted to patients
who filled out the patient questionnaire and another that
included all patients. All statistical analyses were per-
formed using SAS software (version 8; SAS, SAS Insti-
tute, Cary, NC, USA) [21].

RESULTS

In the analysis restricted to subjects who filled out the
patient questionnaire, physician-diagnosed depression was
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Table 1. Prevalence of depression diagnosed by physician and self-reported in Europe and the United States
and agreement between measurements

Prevalence of depression, % n/N

Kappa index

“Downhearted “So down in
Depression indicator Europe United States Total and blue” the dumps”
Physician-diagnosed by medical record 16.2 (388/2401) 19.0 (543/2855) 17.7 (931/5256) 0.17 0.16
Self reported
“Downhearted and blue™ 24.8 (576/2319) 18.5 (475/2562) 21.5 (1051/4881) — 0.60

“So down in the dumps that nothing
could cheer you up™ 22.6 (525/2324)

16.6 (429/2577)

19.5 (954/4901) — —

“Defined as good bit of the time or more frequent

reported in the medical records of 17.7% of patients;
16.2% of the 2401 patients from European centers and
in 19.0% of the 2855 patients from United States centers
(Table 1). Among the patients with a physician diagnosis
of depression, treatment with antidepressive medication
was observed for approximately 36.6% in the United
States and 12.1% in Europe (P < 0.0001). This difference
in prevalence between the United States and European
patients was statistically significant (P = 0.003). Overall,
the prevalence of physician-diagnosed depression was
higher for patients with >1 year on dialysis (19.2%), but
the difference was not significantly different as compared
with patients dialyzed <3 months (17.5%) and 3 months
to 1 year (17.8%).

Depression as measured by the “so down in the dumps”
question was observed in 19.5% of patients; 22.6% of
2319 European patients and 16.6% of 2577 United States
patients (P < 0.0001). For the “downhearted and blue”
question, a total of 21.5% of patients were classified as
depressed: 24.8% in Europe and 18.5% in the United
States (P < 0.0001). Approximately 13.7% of the pa-
tients had a positive response to both questions and
26.8% were positive for at least one self-reported indica-
tor of depression. For patients with time on dialysis <3
months, 3 months to 1 year and >1 year, the percentages
of depression by the “so down in the dumps” question
were 17.3%, 17.1% and 20.2%, respectively. The corre-
sponding percentages of depression by the “downhearted
and blue” question were 20.2%, 20.8% and 21.9%. For
the “so down in the dumps” question, the difference in
depression prevalence between 3 months to 1 year and
>1 year was statistically significant (P < 0.05).

The percentage of agreement and the kappa index
between physician diagnosed depression and depression
by the “so down in the dumps” question were 74.2% and
0.16, respectively. The corresponding values for the agree-
ment between physician diagnosed depression and de-
pression by the “downhearted and blue” question were
73.6% and 0.17, respectively. The two self-reported indi-
cators of depression, as measured by the two questions
on the KDQOL-SF™, showed 87% of concordance and
a kappa index of 0.60.

Correlates of physician-diagnosed depression
restricted to those who filled out the patient
questionnaire

The mean age was similar for patients with and without
a physician diagnosis of depression. There were higher
percentages of females and white patients in the group
of depressed patients (Table 2). Depressed patients had a
higher prevalence of coronary artery disease, congestive
heart failure, other cardiac disease, cerebrovascular dis-
ease, peripheral vascular disease, diabetes mellitus, lung
disease, cancer (excluding skin cancer), gastrointestinal
bleeding, and neurological disease. Lower percentages of
the depressed patients were married and employed com-
pared with non-depressed patients. On average, patients
diagnosed with depression had been on dialysis several
months longer than non-depressed patients and had
lower serum albumin concentrations.

In the logistic regression model (Table 3), blacks
and patients of other races were less likely than whites
to have physician-diagnosed depression. The adjusted
odds ratios (AOR) for blacks and other races were 0.44
and 0.40, respectively. Men were significantly less likely
to have physician-diagnosed depression than women
(AOR = 0.82). Greater likelihood of diagnosed depres-
sion was significantly associated with younger age, unem-
ployment, lower level of serum albumin and the presence
of coronary artery disease, congestive heart failure, other
cardiac disease, cerebrovascular disease, peripheral vas-
cular disease, diabetes mellitus, lung disease, cancer, gas-
trointestinal bleeding, and neurological disease.

Correlates of self-reported depression

Blacks were less likely than whites to have self-
reported depression (Table 2). The proportions of whites
and patients of “other races” (excluding blacks) were
higher in depressed than in non-depressed patients by
the “so down in the dumps” question. Patients classified
as depressed by “so down in the dumps” were also more
likely to be diabetic, have lung disease, or not have fin-
ished high school. Patients who had attended college
were less likely to report feeling “so down in the dumps”
a good bit of the time or more frequently.
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Table 2. Characteristics of the patients according to physician-diagnosed and self-reported depression

Depression indicator

Physician-diagnosed

“So down in the dumps”

“Downhearted and blue”

Yes (N = 931) No (N =4325) Yes (N =954) No (N =3947) Yes (N =1051) No (N = 3830)
Mean age in years (SD) 58.9 (15.1) 60.0 (15.3)¢ 59.6 (15.2) 59.5 (15.3) 60.0 (15.1) 59.5 (15.3)
Male % 50.5 56.2° 51.5 56.6° 52.8 56.5°
Race %
Black 17.4 23.0° 16.5 22.1° 16.1 22.4
White 78.6 71.0° 76.5 72.8 77.4 72.4°
Other race 4.0 6.0° 7.0 5.1° 6.5 52
Socioeconomic factors % for yes
Live alone 17.0 16.4 16.5 16.6 17.2 16.4
Married 50.8 55.2° 57.0 54.7 56.4 54.8
Did not finish high school 43.0 42.3 50.4 40.2° 50.2 40.1¢
Attended college 15.3 152 11.0 17.0° 12.3 12.7°
Employed (ages <60) 12.8 23.2¢ 123 23.8 15.4 22.9
Comorbidities % for yes
Coronary artery disease 48.8 37.3* 37.9 39.0 39.8 38.7
Congestive heart failure 43.9 32.9* 34.6 34.2 353 34.0
Other cardiac disease 44.8 33.4% 36.7 34.7 37.8 34.5¢
Hypertension 80.1 78.2 75.2 79.4° 74.8 79.5°
Cerebrovascular disease 22.7 13.6 16.9 14.6° 17.0 14.7°
Peripheral vascular disease 31.9 21.4 25.1 22.8 27.1 22.2°
Diabetes mellitus 39.8 31.4° 36.7 31.3° 38.4 30.6°
Lung disease 15.7 10.6 13.6 11.1° 13.7 11.0°
Cancer, excluding skin cancer 10.7 8.8 8.7 9.1 8.8 9.1
HIV/AIDS 0.8 0.7 0.4 0.7 0.3 0.8
Gastrointestinal bleeding 10.7 6.5 8.9 6.4° 7.7 6.6
Neurological disease 14.2 7.3* 9.0 8.1 8.9 8.2
Median years on dialysis 2.66 241° 2.70 2.44¢ 2.55 2.48
Serum albumin g/dL (SD) 3.81 (0.45) 3.85 (0.46)° 3.83 (0.46) 3.86 (0.44)° 3.82 (0.46) 3.86 (0.45)"

2P < 0.0001, "P < 0.05,0.05 < P < 0.10

Table 3. Logistic regression associations between baseline patient characteristics and depression

Depression indicator

Physician-diagnosed

“So down in the dumps”

“Downhearted and blue”

Characteristic AOR P value AOR P value AOR P value
Age per 10 years older 0.79 <0.0001 0.92 0.0119 0.91 0.0014
Male vs. female 0.82 0.0223 0.94 0.0607 0.89 0.1708
Race vs. White
Black 0.44 <0.0001 0.69 0.0007 0.67 0.0001
Other race 0.40 <0.0001 1.47 0.0177 1.14 0.4347
Socioeconomic factors
Live alone vs. not alone 1.11 0.3914 1.05 0.7143 1.11 0.3745
Married vs. not married 0.87 0.2101 1.13 0.2039 1.08 0.3962
Did not finish vs. finish high school 1.09 0.3147 1.50 <0.0001 1.50 <0.0001
Some college vs. no college 1.05 0.7178 0.84 0.1875 0.91 0.4683
Employed, ages <60 vs. not 0.59 0.0008 0.57 0.0004 0.68 0.0078
Comorbidities yes vs. no
Coronary artery disease 1.22 0.0368 0.89 0.2115 0.90 0.2370
Congestive heart failure 1.30 0.0046 0.96 0.6703 1.03 0.7626
Other cardiac disease 1.40 0.0002 1.08 0.3823 1.16 0.0955
Hypertension 1.04 0.7383 0.76 0.0064 0.72 0.0006
Cerebrovascular disease 1.58 <0.0001 1.16 0.1772 1.16 0.1705
Peripheral vascular disease 1.31 0.0064 1.06 0.5561 1.18 0.0886
Diabetes mellitus 1.35 0.0012 1.29 0.0063 1.38 0.0004
Lung disease 1.44 0.0019 1.34 0.0169 1.31 0.0235
Cancer, excluding skin cancer 1.41 0.0119 0.96 0.8022 1.02 0.8637
HIV/AIDS 1.88 0.1646 0.78 0.6543 0.31 0.1250
Gastrointestinal bleeding 1.50 0.0039 1.48 0.0067 1.11 0.4750
Neurological disease 1.61 0.0002 1.06 0.6721 1.02 0.8722
Years on dialysis per I year 1.02 0.1551 1.01 0.1783 1.00 0.8418
Serum albumin per 0.1 gldL 0.99 0.0101 0.99 0.0936 0.98 0.0065

AOR is odds ratio adjusted for all other variables listed.
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Fig. 1. Unadjusted (CJ) and adjusted (M) relative risks of mortality and first hospitalization for depressed as compared to non-depressed patients.
Three indicators of depression were used: physician diagnosis (MD-DX) and two self-reported indicators, “so down in the dumps” (“dumps”) and
“downhearted and blue” (“blue”). The numbers printed on each bar represent the point estimate of the relative risk. The vertical lines represent
the upper and lower limits of the 95% confidence intervals of the relative risks. The adjusted Cox models included the factors listed in Table 2,

and were stratified by country.

The logistic regression model (Table 3), revealed that
younger age, the presence of diabetes mellitus, lung dis-
ease, gastrointestinal bleeding, not being diagnosed as
hypertensive, having finished high school, and not being
employed were independently and significantly associ-
ated with a higher likelihood of self-reported depression
as measured by the “so down in the dumps” question.
In contrast to physician-diagnosed depression, the likeli-
hood of self-reported depression as measured by the “so
down in the dumps” question was lower for whites than
for patients of “other races” (excluding blacks). Com-
pared to whites, blacks had a lower likelihood of depres-
sion, as measured by physician-diagnosis and by both
self-report questions. With the exception of gastrointesti-
nal bleeding, the associations between comorbid condi-
tions and depression were very similar for the results of
both the “downhearted and blue” and the “so down in
the dumps” self-report questions.

Rates of death and first hospitalization as restricted
to those who filled out the patient questionnaire

Among the subjects who filled out the patient ques-
tionnaire, 1613 deaths were observed (16 deaths per 100

patient-years): 1146 deaths among the United States pa-
tients (18.2 deaths per 100 patient-years) and 467 among
the European patients (12.4 deaths per 100 patient-years;
P < 0.0001). First hospitalization after study entry was
observed for 3409 patients with a hospitalization rate
of approximately 67 cases per 100 patient-years: 1973
hospitalizations among United States patients (67.3 first
hospitalizations per 100 patient-years) and 1436 among
European patients (67.6 first hospitalizations per 100
patient-years; P = 0.4567). The rates of death and first
hospitalization were not significantly different between
depressed patients who received and those who did not
receive antidepressive medication. The associations be-
tween depression and death and depression and first
hospitalization did not differ significantly between the
United States and European patients.

Physician-diagnosed depression and outcomes as
restricted to those who filled out the patient
questionnaires

Mortality. Figure 1 shows the estimates of the unad-
justed and adjusted associations between physician-diag-
nosed depression and the mortality risk. In the unad-
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justed model, the mortality risk was 42% higher in
patients with depression (RR = 1.42,95% CI = 1.27 to
1.60; P < 0.0001). A reduction in the RR was observed
after the factors listed in Table 2 and country of residence
were included in the model (RR = 1.23,95% CI = 1.08
to 1.40; P < 0.0001). The adjusted RR for the mortality
risk was similar and remained statistically significant
after removing patients on antidepressive medication
(RR = 1.25,95% CI = 1.08 to 1.45; P = 0.0028).

Patients with physician-diagnosed depression, as com-
pared with those without the diagnosis of depression,
had a significantly (P < 0.0001) higher withdrawal rate
(3.7 vs. 2.3 per 100 patient-years). Patients with physi-
cian-diagnosed depression also had significantly higher
rates of death attributed to cardiac (10.4 vs. 8.2 cases
per patient-years; P = 0.0027), infectious (3.3 vs. 2.2
cases per 100 patient-years; P = 0.0066) and vascular
(2.6 vs. 1.5 cases per 100 patient-years; P = 0.0022)
causes. The death rate attributed to malignant diseases
also was higher for patients with physician diagnosis of
depression, but the difference did not reach statistical
significance (P = 0.3682).

First hospitalization. Figure 1 also shows estimates of
the association between physician-diagnosed depression
and the risk of first hospitalization. In the unadjusted
model, the risk of hospitalization was significantly higher
among patients with physician-diagnosed depression
(RR = 1.27,95% CI = 1.17 to 1.38, P < 0.001). The
RR decreased, but remained statistically significant, after
the demographic factors, socioeconomic variables, co-
morbid indicators, years on dialysis and country of resi-
dence were included in the model (RR = 1.11, 95%
CI = 1.01 to 1.22, P < 0.04). The adjusted RR for first
hospitalization was similar and remained significant after
removing patients on antidepressive medication (RR =
1.12; 95% CI = 1.02-1.23; P = 0.0235).

Physician-diagnosed depression and outcomes
including those who did not fill out the patient
questionnaire

Including the subjects who did not fill out the patient
questionnaire, the prevalence of physician-diagnosed de-
pression was 18.7%. Among these patients the rate of
death was approximately 20 cases per 100 patient-years,
and the rate of first hospitalization was 68 cases per
100 patient-years. The adjusted RRs of the associations
between physician-diagnosed depression and outcomes
were 1.27 (95% CI = 1.15 to 1.42; P < 0.0001) and 1.14
(95% CI = 1.05-1.24; P = 0.002) for mortality and first
hospitalization, respectively. These data are not shown.

Self-reported depression and patient outcomes

Mortality. Asshown in Figure 1, self-reported depres-
sion as measured by the “so down in the dumps” question
was associated with increased risk of mortality in the

unadjusted model (RR = 1.43; 95% CI = 1.26 to 1.62,
P < 0.0001) in a pattern similar to that observed for
physician-diagnosed depression. In contrast to physician-
diagnosed depression, however, the association between
self-reported depression by the “so down in the dumps”
question and mortality did not decrease after all covari-
ates were included in the model (RR = 1.48;95% CI =
1.29 to 1.70; P < 0.0001).

Patient self-reported depression as measured by the
“downhearted and blue” question also was associated
with increased risk of mortality. In the unadjusted model,
the risk of death was 40% higher among those classified
as depressed by the “downhearted and blue” question
(RR = 1.40; 95% CI = 1.24 to 1.58; P < 0.0001). This
association remained significant (RR = 1.35;95% CI =
1.18 to 1.55; P < 0.0001) after the inclusion of all covari-
ates in the Cox model.

By comparing patients who had a positive response
to either the “so down in the dumps” or “downhearted
and blue” questions with the other subjects, similar RRs
were observed in the unadjusted (RR = 1.39;95% CI =
1.24 to 1.56; P < 0.0001) and adjusted (RR = 1.39; 95%
CI = 1.23 to 1.57; P < 0.0001) models. The unadjusted
(RR = 1.49; 95% CI = 1.30 to 1.72; P < 0.001) and
adjusted (RR = 1.54;95% CI = 1.32 to 1.79; P < 0.0001)
RRs of mortality were higher when patients with a posi-
tive response for both depression indicators were com-
pared to the rest of the sample.

Patients self-classified as depressed had significantly
(P < 0.01) higher rates of withdrawal from dialysis, for
both the “so down in the dumps” (3.6 and 2.2 per 100
patient-years) and the “downhearted and blue” ques-
tions (3.1 and 2.2 per 100 patient-years). Also for both
self-reported indicators of depression the rates of death
for major causes (that is, cardiac, infectious, vascular and
malignant diseases) were higher for those classified as
depressed. A statistical significant difference, however,
was only observed for cardiac causes: 8.0 and 6.0 per 100
patient-years for depressed and non-depressed, respec-
tively (P < 0.01).

In a Cox model with both indicators of depression but
without physician diagnosed depression, “so down in the
dumps” was more strongly associated with mortality risk
(adjusted RR = 1.36, P = 0.0004) than the “down-
hearted and blue” question (adjusted RR = 1.16, P =
0.0897). The question “so down in the dumps” (adjusted
RR = 1.46, P < 0.0001) was also more strongly associated
with mortality risk than physician diagnosed depression
(adjusted RR = 1.20, P = 0.0127) when both variables
were included in the same model.

In an analysis restricted to patients not taking antide-
pressive medication, the adjusted RR of mortality was
1.48 (95% CI = 1.28 to 1.72; P < 0.0001) for the “so
down in the dumps” question and 1.34 (95% CI = 1.16
to 1.55; P < 0.0001) for the “downhearted and blue”
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question. The associations between self-reported depres-
sion and mortality did not differ significantly between
patients receiving and those not receiving antidepressive
medications.

First hospitalization. For the “so down in the dumps”
and the “downhearted and blue” questions, the unad-
justed RRs of hospitalization were 1.20 (95% CI = 1.10
to 1.31; P < 0.001) and 1.17 (95% CI = 1.08 to 1.28;
P <0.01), respectively. The corresponding adjusted RRs
were 1.15 (95% CI = 1.04 to 1.27; P = 0.03) and 1.11
(95% CI = 1.01 to 1.22; P = 0.04).

The unadjusted and adjusted RRs of first hospitaliza-
tion were, respectively, 1.17 (95% CI = 1.09 to 1.26; P <
0.001) and 1.07 (95% CI = 0.08 to 1.16; P = 0.12) when
depression was defined by a positive response to either
the “so down in the dumps” or the “downhearted and
blue” question. The corresponding unadjusted and ad-
justed RRs of first hospitalization comparing patients
with a positive response for both indicator variables with
the rest of the sample were 1.20 (95% CI = 1.09 to 1.33;
P = 0.0003) and 1.11 (95% CI = 1 to 1.24; P = 0.05).

In a model with both indicators of depression, but
without physician-diagnosed depression, “so down in the
dumps” was marginally significantly (1.09, P = 0.0855)
associated with first hospitalization and no significant
association was observed for depression by the “down-
hearted and blue” question (RR = 1.06; P = 0.3598).
The adjusted RRs of first hospitalization were 1.11 (P =
0.0362) for physician-diagnosed depression and 1.14
(P = 0.0101) for the “so down in the dumps” question,
when both variables were in the model.

In an analysis restricted to patients not taking antide-
pressive medications, the adjusted RRs were 1.11 (95%
CI = 1.01 to 1.24; P = 0.0402) and 1.09 (95% CI = 0.99
to 1.20; P = 0.0951) for the “so down in the dumps” and
“downhearted and blue” questions, respectively. The
associations between self-reported depression and hos-
pitalization did not differ significantly between patients
receiving and those not receiving antidepressive medica-
tions.

Trends in the risks of death and first hospitalization
by the patient response to the indicators of depression

Figure 2 depicts the adjusted RR of death and first
hospitalization by the six options of response to each of
the two questions “so down in the dumps” and “down-
hearted and blue,” using “none of the time” as the refer-
ent. A significant trend (P < 0.001) toward increased
risk of mortality and first hospitalization was observed
from “none of the time” to “all the time.” The mortality
risk was significantly higher (P < 0.05) even for those
patients who responded to the “so down in the dumps”
question with “little” or “some of the time,” as compared
with “none of the time.” Patients who indicated that they
felt “downhearted and blue” at least “a good bit of the
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Relative risk

How much of the time have you felt?

Fig. 2. Adjusted trend in the relative risk of death (A) and first hospital-
ization (B) according to level of depression assessed by the questions:
(1) How much of time have you felt so down in the dumps that nothing
could cheer you up (H), and (2) How much of the time have you felt
downhearted and blue (A). “None of the time” is the referent (Ref)
group. The dotted lines represent the relative risk (RR) expected under
the null hypothesis (RR = 1). The adjusted Cox models included the
factors listed in Table 2, and were stratified by country. Statistically
significant RRs (P < 0.05) are identified with an asterisk (*). The risks
of death and hospitalization showed a significant trend (P < 0.001) to
increase from “none of the time” to “all of the time.”

time” had a significantly higher risk of mortality. Patients
who responded “most of the time” or “all of the time”
to either the “so down in the dumps” or the “down-
hearted and blue” question were significantly more likely
to experience higher rates of hospitalization.

DISCUSSION

Depression was independently associated with higher
risks of mortality and hospitalization among hemodialy-
sis patients enrolled in the DOPPS study, both in the
United States and Europe. The association between de-
pression and these outcomes remained statistically sig-
nificant even after adjustments for demographic factors,
years on dialysis, comorbidities and country of residence.
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These results are consistent with those from other studies
which have shown that depressed people are at increased
risk for several diseases and related outcomes [8, 9, 22,
23]. A previous study on patients submitted to coronary
artery bypass that used a research instrument similar to
the one of the present study also found that patients
with the highest levels of depressive symptoms according
to the “so down in dumps” question had higher rates of
hospital readmission [24].

In the logistic regression analysis, age was inversely
related to depression. This finding is consistent with ob-
servations that showed a lower prevalence of depression
among older people [25]. The data also were consistent
with a lower likelihood of depression in blacks than in
whites. It is important to assess whether this finding
explains the lower mortality risk in black than in white
ESRD patients treated by dialysis [3, 26, 27]. The odds
of hypertension were lower in patients with self-reported
depression, a finding that cannot be fully explained by
the covariates included in the present analysis. A previ-
ous study has shown that in hemodialysis patients, low
predialysis blood pressure and both high and low post-
dialysis blood pressure are associated with increased
mortality [28]. The odds of diabetes mellitus, an impor-
tant indicator of worsened prognosis in hemodialysis pa-
tients [29, 30], also were significantly higher among pa-
tients classified as depressed. Previous observations in
patients without ESRD are also consistent with relation-
ships of depression to the risk [31] and the prognosis of
diabetes [32].

Our findings indicate that the two simple questions
used as indicators of depression have predictive validity
for important outcomes in hemodialysis patients. Meth-
odological limitations of the present study and differ-
ences between our findings and those from previous stud-
ies, however, must be taken into consideration. In this
study, depression was only assessed at the start of the
follow-up. As depressive symptoms vary over time, we
cannot be sure that our measures of depressive symp-
toms reflect an average level of depression for patients
during the follow-up period [33]. Some data suggest that
depression tends to be more severe during the first
months of dialysis [5]. By contrast we found a tendency
for a higher prevalence of depression, particularly by the
“so down in the dumps” question, in patients with more
than one year on dialysis.

Unfortunately, it was not possible to assess whether
depression preceded the development of specific co-
morbidities. A previous study by Friend et al, however,
showed that depression at the start of follow-up was
associated with the development of hypoalbuminemia
[34], a known risk factor for mortality in ESRD pa-
tients [35, 36]. In contrast, they did not find an associa-
tion between initial albumin level and the development
of depression.

It should be noted that the prevalence of physician-
diagnosed depression and the death rate increased when
subjects who have not responded to the patient question-
naire were included in the analysis. Moreover, the RR
for both mortality and first hospitalization related to
physician-diagnosed depression increased after including
the patients with missing information on self-reported
indicators of depression. This is consistent with the possi-
bility that some patients did not respond to the question-
naire because they had more severe depressive symptoms.
Thus, non-response may have contributed to reduce the
strength of the associations between depression and the
two hemodialysis outcomes.

The agreement between physician-diagnosed and each
self-reported indicator of depression was low. It is impor-
tant to observe, however, that the physician diagnosis of
depression took into account the previous 12 months
and might not reflect the actual situation of the patient
at study start. Moreover, the presence of certain comor-
bidities could have influenced the physicians to diagnose
depression in patients who were not self-classified as de-
pressed. According to our results, however, the use of anti-
depressives for a fraction of patients should not have in-
fluenced the observed associations between self-reported
depression and the outcomes.

Even though the rate of dialysis withdrawal was higher
in depressed patients, the observed difference could not
fully explain the association between depression and the
mortality risk. Other causes of death, such as cardiac,
vascular and infectious diseases also contributed to the
higher mortality risk among depressed patients. Addi-
tional research is needed to assess whether the associa-
tion between depression and hemodialysis outcomes is
influenced by modifiable factors not fully addressed in
the present study, such as poor patient compliance, poor
nutrition, high phosphorus, and increased interdialytic
weight gain [37-39].

In conclusion, depression was significantly and inde-
pendently associated with increased risks of mortality
and hospitalization in a representative sample of facili-
ties and hemodialysis patients from the United States
and Europe. This study provides evidence that even a
single assessment of depression by simple questions can
help identify hemodialysis patients at higher risk of death
and hospitalization. We propose that these questions,
particularly the “so down in the dumps” question, be
used in clinical practice to identify hemodialysis patients
with depressive symptoms so that they can receive more
detailed evaluation and special psychosocial or medical
attention to reduce the risks of hospitalization and death.
As research instruments, these questions deserve to be
considered for inclusion in future investigations. Clinical
trials are warranted to assess whether interventions to
prevent and control depression improve quality of life
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and decrease the risks of death and hospitalization
among hemodialysis patients.
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