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Objective: Depression illnesses are commonly observed in hemodialysis (HD) patients, which
can influence the quality of life of end-stage renal disease patients. We evaluate the prevalence
and predictive risk factors of depression in the Arab population undergoing HD in Nazareth,
Israel.

Methods: We conducted a prospective study that included 71 patients in the HD unit with a
mean age of 61.9 + 14.13 years who had undergone HD and 26 healthy control subjects with a
mean age of 59.3 = 7.3. Beck’s Depression Inventory and Hamilton Depression Scale assess-
ments were administered. Blood analysis for hematological and biochemical parameters was
obtained. Diagnosis was made using the Diagnostic and Statistical Manual of Mental Disorders
scale to correlate psychological variables with clinical, hematological, and biochemical param-
eters. Statistical analysis was carried out using analysis of variance followed by Tukey post-hoc
multiple comparison tests.

Results: The prevalence of depression was 43.7% in HD patients. Between HD patients and
controls, cortisol values were 16.96 + 0.5476 and 11.96 + 1.116, respectively (P < 0.0001;
95% confidence intervals [CI]: 2.416-6.825). Between depressed HD patients versus con-
trol subjects, cortisol values were 16.48 £ 0.72 and 11.96 = 1.116, respectively (P = 0.0013;
95% CI: 1.878-7.184). Hematological and biochemical parameters were compared between
depressed HD and nondepressed patients, but differences between the two groups were
found to be insignificant (P > 0.05).

Conclusion: Our HD patients were severely depressed. Studies of glucocorticoid turnover
activity such as cortisol, a potent chemical stress hormone, may be used as a model and marker
for early diagnosis of depression among HD patients. The strong familial support system in
Arabic traditions has failed to decrease depression among these patients.
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Introduction

Depression is the most common psychological problem encountered in patients with
end-stage renal disease (ESRD)' and hemodialysis (HD) patients. HD is the most
prevalent form of renal replacement therapy, with over 75% of ESRD patients treated
using this modality.*> HD drastically and negatively affects the quality of life and
life expectancy, with both physical and psychological effects.*” The experience of
multiple losses, including kidney function, the global influence on family roles, work
competence, sexual function, time, and mobility, significantly and negatively impact
the lives of sufferers.”” Further stressors, including medication effects® dietary con-
straints, fear of death, and dependency upon treatment!®'> may affect quality of life
and exacerbate feelings of a loss of control. Depression is widely believed to be the
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most common psychopathological condition among patients
with ESRD.%13-15

While prevalent, depression is still often unrecognized,'®
reflecting a lack of routine psychological evaluation among this
patient population.'” The consequences of unidentified depres-
sion management among dialysis patients may be significant.
Co-morbid depressive illnesses amplify the impact of chronic
illnesses and increase functional disability and the use of health
care services.'® Nephrologists are well-aware that the most
common psychopathological conditions occurring in patients
with HD are depression and depressive symptoms.®!3-15:1921

Recent studies that employed Beck’s Depression Inventory
(BDI) have reported remarkably similar findings.>*'** The
BDI is one of the most commonly used screening tools for
depression in the dialysis population and is a self-rating tool
that measures cognitive—affective symptoms and attitudes,
impaired performance, and somatic symptoms. Furthermore,
Wauerth et al* observed that when these patients were subse-
quently evaluated by a trained psychiatric interviewer for the
presence of clinical depression, 85% of dialysis patients with
BDI scores of 11 or greater met the Diagnostic and Statisti-
cal Manual of Mental Disorders (DSM-1V) criteria for the
diagnosis of major depression and had scores of 17 or more
on the 21-item Hamilton Depression Scale.?

The BDI is a commonly employed tool for identifying
depression, has been extensively validated in various
studies,**2¢ and has been compared with the Hamilton Depres-
sion Rating Scale and the Montgomery-Asburg Depression
Rating Scale, which are both expert-administered scales.?’*
In identifying depression, the BDI has been reported to exhibit
discriminative validity.?® Our results suggest that there is fair to
good interpreter agreement in terms of presence of a depressed
mood between patients and controls; agreement was highest
among patients with the most intact cognition.

Even after years of study, researchers estimate that the
prevalence of depression among dialysis patients varies
widely from 5%-50%.'3373¢ These differences have been
attributed to varying criteria, methodology, and screening
tools used to diagnose depression.'* The best estimates of
prevalence are between 20% and 30%,'¢ but the reported
variations vary significantly due in part to the type of assess-
ment tool employed.>>

The prevalence of major depression in the general popu-
lation is approximately 1.1%—15% for men and 1.8%—-23%
for women.>** However, the prevalence of major depression
among ESRD patients is approximately 20%-30%, and
it may be as high as 47%.!3143%3% Some studies have indi-
cated that moderate depressive syndromes are common in

approximately 25% of ESRD patients, and that major depres-
sion is common in 5%-22% of ESRD patients.**4!

As described above, the prevalence of depression in
patients with HD varies according to the test being used.
It has been found to be 50% in patients with HD using
screening tools such as BDI, 10% using the Multiple Affect
Adjective Check List, but in only 5% when a diagnosis was
made by psychiatric interview using the American Psychiat-
ric Association standards published in the DSM. Postulated
explanations for these wide-ranging estimates vary among
medical professionals; for example, in a British study,
a primary nurse diagnosed depression in 41.9% of patients,
but the nephrology team diagnosed depression in only 24.2%.
According to BDI scores, the rate was 38.7%.°’

Additional reasons such as different cultural values influ-
ence estimated prevalence data of depression; for example,
the Dialysis Outcomes and Practice Patterns Study data
show that physician-diagnosed depression rates ranged from
2.0% in Japan to 21.7% in the United States, but the rate of
self-reported depression in these countries using the Center
for Epidemiological Studies Depression Screening Index
(CES-D) was similar and much higher: 40.0% in Japan and
39.2% in the US." Additionally, timing of screen depression
screening is important. Experts have cautioned that the first
3—6 months of dialysis is an unstable and critical period, and
that levels of depression may change over time.!” Indeed,
screening during the first 6 months of a patient’s dialysis
treatment is complicated because it is a very traumatic time.
There is powerful, pervasive grief, and symptoms of uremia
that must to be considered. Patients should be reassessed every
3—4 months to determine whether changes have occurred.

The etiology of dialysis-related depression is multifac-
torial and is related to biological, psychological, and social
mechanisms. Biological mechanisms include increased
cytokine levels® and possible genetic predisposition.*>*?
Psychological and social factors include feelings of hope-
lessness, perceptions of loss and lack of control, job loss,
and altered family and social relationships.* Another trig-
ger of depression among HD patients is fatigue, which is a
subjective symptom characterized by tiredness, weakness,
and lack of energy. Approximately 60%—97% of patients on
HD experience some fatigue, which is negatively correlated
with quality of life.*43

Relationship between depression

and cortisol
Depression is a very heterogeneous disorder with many
different etiologies. By understanding the underlying
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causes of depression, progress towards effective treatment
can be made.

Studies have demonstrated a connection between cortisol
levels and depression. However, the results of many studies
continue to both contradict each other as well as add to the
current understanding.

Cortisol, a glucocorticoid hormone, is essential to human
brain functioning. Produced by the adrenal glands, cortisol
helps cells to create energy. When a body experiences stress,
whether physical, mental, or emotional, cortisol produc-
tion by the adrenals is upregulated in order to protect the
body. This increase in cortisol is part of what is known as
the “fight-or-flight” response, which occurs when a body
prepares itself to combat a stressful event. This response is
critical to an individual’s ability to act quickly in emergency
situations.

Rather than an “on—off ™ causation effect, studies continue
to allude to a broad middle ground of impact between cortisol
levels and depression. Balanced hormone levels, particularly
regarding quantity and timing, appear to be important for
mental health. Theories regarding the connection between
cortisol and depression continue to be proposed.

In a study of 1588 participants, Vreeburg et al*® showed
a possible increased biological propensity for depression
when higher cortisol awakening responses were observed.
This large cohort study showed significant, although mod-
est, associations between major depressive disorder (MDD)
and specific hypothalamic—pituitary—adrenal (HPA) axis
indicators. Because a higher cortisol awakening response
was observed among both subjects with current MDD and
subjects with remitted MDD, an increased biological vulner-
ability for depression was indicated.*

It is known that in normal people, cortisol level in the
bloodstream peaks in the morning, and then decreases as the
day progresses. In depressed people, however, cortisol peaks
earlier in the morning and does not level off or decrease in
the afternoon or evening. Although the exact mechanism that
causes depression is unknown, clinical studies suggest that
chronically elevated cortisol may induce clinical depression
by affecting central serotonergic neurotransmission.*’#*

Because patients with major depression exhibit decreased
brain serotonin (5-hydroxytryptamine [5-HT]) function
and elevated cortisol secretion, it is generally accepted that
changes in serotonin and cortisol are related to depression.
A more recent study suggested that elevated cortisol levels,
likely caused by stressful life events, may lower brain 5-HT
function, leading to a depressive state.*” This study ties
abnormalities in cortisol secretion and 5-HT function into a

causal chain in which cortisol is the key biological mediator
through which life stress lowers brain 5-HT function, causing
depression in vulnerable individuals.*

Du’s research team* concluded not only that cortisol is
necessary for coping, but also that chronically elevated glu-
cocorticoids, as can occur during ongoing stressful situations,
work against the body at a cellular level. Their article sug-
gests that this chronic stress-related cell damage may cause
physical and mental illness such as depression.™

Additionally, growing evidence suggests that specific
types of chronic difficulty, such as caring for a relative with
dementia, can be associated with increased cortisol secre-
tion,”" indicating that life events and difficulties can result
in cortisol hypersecretion, but that this does not necessarily
lead to development of a depressive disorder.

However, some animal studies suggest that elevated
cortisol levels may enhance 5-HT neurotransmission by
decreasing the sensitivity of inhibitory 5-HT,, cell body
autoreceptors.’? From this viewpoint, elevated cortisol levels
may promote resilience to environmental adversity. Some
subjects may respond to ‘stress levels’ of cortisol by develop-
ing depression, but in these cases cortisol hypersecretion must
interact with other predisposing factors. In most moderately
depressed patients in primary care, increased cortisol secre-
tion may not be an important pathophysiological factor.>

In contrast, other studies have shown that mice injected
with cortisol developed symptoms of depression. They sug-
gest that high cortisol levels may decrease serotonin function,
leading to depression.’3

Mackin and Young™ reported that abnormal cortisol levels
were first observed in depressed patients in the late 1950s.
Connections between endocrine (hormonal system) function
and mental health have been explored for decades. As the
understanding of the endocrine system has advanced with
neurocognitive research, causes and potential treatments for
mental illness have become increasingly clear.”

Quality of life domains include physical, psychological,
and social functioning and general satisfaction with life.%
This article primarily measures the frequency of MDD and
its predictive risk factors among the Arab population, as well
as the issues surrounding screening, methodology, and the
underlying causes and consequences of depression in the
HD population.

Methods

A cross-sectional study was performed from October 1,2010
to November 30, 2011 and included 71 patients (37 females)
and 26 control subjects. Patients were included in the study
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if they had ESRD, were on maintenance HD for at least
3 months, and were 18 years of age or older. The control
group included 26 control volunteers. The control group
included HD patients’ relatives, who were employed as care-
givers at the same time by their HD relatives, with no history
of depressive episodes. The control group was age-matched to
HD patients, who were able to communicate easily and who
agreed to answer questionnaires. Exclusion criteria included
inability to participate in the psychiatric interview, acute renal
failure, and delirium, patients with general mood disorders
or complaints of cardiovascular disease, severe electrolyte
disturbances, anemia, sepsis, and hormonal disturbances.
Additionally, patients who were diagnosed with psychiatric
disorders other than MDD based on psychiatric interviewing
were excluded. All patients fulfilling the inclusion criteria
who regularly visited our department for HD were included.
A single psychiatric physician interviewed all study subjects.
Subjects were screened for mood, anxiety, and somatoform
disorders based on the DSM-IV diagnostic criteria. All
participants underwent a series of interviews; demographic
data and comprehensive clinical records were collected at
study entry.

The study included two essential target goals. The first
objective was to identify and measure the prevalence of major
depressive disorder and its risk factors at the Nephrology
Unit, EMMS hospital of Nazareth, Israel, after approval by
the ethical committee of the hospital and obtaining signed
consent from all participants. The second goal was to explore
underlying etiologies and relationships between depression

Table I Demographic and other different variables

and hormonal disorders such as the glucocorticoid hormone
(cortisol).

The Hamilton Depression Scale was administrated,
and a score of 18 or greater on Hamilton Depression Scale
accompanied by the presence of significant neurovegetative
changes were evaluated to confirm the diagnosis. We also
used the BDI, a self-administration evaluation including
21 questions, which is known to be reliable and valid, as the
main evaluation method in our study. A BDI score of 11 or
greater indicates the presence of at least a moderate level
of depression symptoms. Patients with a Hamilton score
of >18 and/or BDI score of >11 underwent a structured
clinical interview by a psychiatrist based on DSM-IV cri-
teria. Diagnosis was made using the DSM-IV to correlate
psychological variables with clinical, hematological, and
biochemical parameters. Independent variables included
depression, socioeconomic situation, including income, edu-
cation level, cortisol levels and C-reactive protein, albumin,
and hospitalization rates. Dependent variables included HD
patients, age, sex, and those who were unmarried and young
females (Table 1).

MDD is defined by the DSM-IV, as the loss of pleasure
or interest for at least 2 weeks, accompanied by five or more
psychological, somatic, and behavioral symptoms. Several
symptoms including anhedonia and feelings of sadness, emo-
tional inhibitions, lack of energy, sleep disturbances, loss of
concentration, intense guilt, and thoughts of suicide or death
are associated with major depression. Thoughts of suicide
and death are symptoms that are of obvious concern.

P-value

HD patients (n =71) Control (n = 26) P > 0.05
Age £ SEM=61.92 + 14.13 Age 2 SEM =593 +73
Hospitalization rate (61%) Control (24%) P < 0.004
Cortisol values (mean + SEM) (16.96 + 0.5476) Cortisol values (mean £ SEM) (11.96 = 1.116) P < 0.0001
Cortisol values among depressed (mean + SEM) (16.48 £ 0.72) Cortisol values (mean = SEM) (11.96 = 1.116) P < 0.0013
HD patients
Females (61%) Males (39%) P =0.003
Young females (n = 8); Age = 27 y Adult females (n = 29); Age > 27y P < 0.0001
Unmarried patients (n = 43) Married patients (n = 28) P=0.003
llliterate patients (n = 33) Literate patients (n = 38) P=0.001

HD patients

Depressed Un-depressed
HD patients CRP and albumin levels
C-reactive protein (CRP) 7.63+9.57 3.21 £4.98 P > 0.05
Albumin 369+03 3.52+£0.7 P> 0.05

Notes: Statistical analysis which was performed on demographic and clinical parameters of the different tested groups. No significant difference was found in the average
age of control group vs patient group. Neither CRP nor albumin levels were found to be statistically significant between subgroups of Depressed versus Un-depressed
patients. Statistically significant effects were observed when we compared cortisol values among HD patients vs control; cortisol values among depressed patients vs control;
Females vs males; young females vs adult females; unmarried patients vs married patients and illiterate vs literate patients.

Abbreviations: HD, hemodialysis; SEM, standard error of mean.
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Blood samples were drawn for routine hematological and
biochemical parameters and viral markers (antihepatitis C and
HbsAg). Norepinephrine was assayed using high-pressure
liquid chromatography with electrochemical detection.
Intra- and interassay coefficients of variability were 11.6%
and 7.7%. A blood exam for plasma cortisol levels was con-
ducted early in the morning and in the afternoon. Cortisol was
tested by using a radioimmunoassay. Intra- and interassay
coefficients of variation were 6% and 10%.

Statistical analysis carried out using one-way analyses of
variance followed by Tukey’s post-hoc multiple comparison
tests were used. Finally, in order to characterize the relation-
ship between depression scoring measures and the startle
response, Pearson correlation was calculated.

Results

The mean ages of the chronically depressed HD patients and
control subjects were 61.92 £ 14.13 and 59.3 £ 7.3 years
(P > 0.05), respectively (Table 1). The prevalence of severe
depression among our HD patients, calculated using BDI,
was 43.7%. The frequency of depression was two-fold
higher among young female patients (n = 8, age = 27 years)
undergoing HD for at least 12 months compared to adulthood
female HD patients (n = 29, age > 27 years, P < 0.0001).
Depression was twofold higher among unmarried patients
(n = 43) versus married patients (n = 28, P = 0.003), and
threefold higher among illiterate patients (n =33) versus liter-
ate patients (n =38, P =0.001). Depression was also higher
among females than among males (61% vs 39%, P =0.003).
The standard of living and socioeconomic status of our
patients were examined by a social worker, who concluded
that nearly all patients required financial support for their dis-
ability after losing employment. A covariant connection was
observed between joblessness (n = 66: 93%) and depression.
When socioeconomic status deteriorated, the tendency for
depression increased (P < 0.001). Hospitalization rates were
higher among depressed HD patients compared to controls
(61% vs 24%, P < 0.004, respectively) (Table 1). Comparing
cortisol values between (HD) and control subjects, the levels
were statistically significant for HD patients (P < 0.0001, 95%
CI: 2.416-6.825; mean cortisol = SEM of patients; n = 71,
16.96 + 0.5476; for control subjects, n =26, 11.96 £ 1.116)
(Figure 1). Comparing cortisol values between depressed HD
patients and control subjects, the values were also statistically
significant (P =0.0013, 95% CI: 1.868-7.184; mean £ SEM
of depressed patients, 16.48 + 0.72; for control subjects,
11.96 £ 1.116) (Figure 2). Comparing cortisol levels among
depressed HD patients and nondepressed HD patients, the
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Figure | Cortisol levels among hemodialysis (HD) patients vs control.
Note: Asterisk indicates the difference between the levels of cortisol among HD
patients versus control was statistically significant in favor of HD patients.

results were statistically insignificant (Figure 3). Additionally,
the levels of norepinephrine between depressed patients
and control subjects were insignificant. C-reactive protein,
albumin, hemoglobin, calcium, and phosphor values were
compared between depressed HD patients and nondepressed
HD patients, and the results were statistically insignificant
(P > 0.05) (Table 1).

Despite strong familial ties present among Arabic tradi-
tions, this factor failed to decrease the depression among
our patients.

Discussion
Depression has been identified as a complicating comorbid
diagnosis in a variety of medical conditions, including ESRD.
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Figure 2 Cortisol levels among depressed hemodialysis (HD) patients vs controls.
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Figure 3 Cortisol levels among depressed hemodialysis (HD) vs nondepressed
hemodialysis patients.

Depression is a common psychopathological inconve-
nience experienced by patients undergoing dialysis which
can affect quality of life, morbidity, and mortality of this
population, yet its detection and management are typically
not documented as part of the routine care of this population.
Nevertheless, increasing awareness of psychiatric problems
for both patients and physicians, which are often overlooked
by patients, their families, and physicians, may increase
the early diagnosis and treatment of depressive disorders
and may be important for successful care and adherence
outcomes. Additionally, awareness of psychiatric problems
helps to facilitate psychosocial adaptation of patients, reduce
treatment-related costs by increasing treatment success, and
decreasing hospitalizations.

In our study, patient and control groups, which had
similar age and sex distributions, were compared by evaluat-
ing social, economic, and psychological factors. The high
unmarried and illiteracy rates observed in our patient group
can be coupled with the detrimental effects of depression.
The frequency of depression was two-fold higher among
unmarried patients compared to married patients, and
three-fold more frequent among illiterate patients com-
pared to literate patients. These findings agree with those
of previous studies that also reported that a lack of social
and familial support increases mortality.’”® Indeed, being
married and having a high-quality marriage are associated
with lower depression scores compared to being single or
widowed. >

In agreement with several previous studies, higher depres-
sion scores are associated with low educational level.®!¢?

The standard of living and the socioeconomic status of
nearly all our patients were low and sometimes intolerable,
and nearly all required financial supports for their disability
after losing employment. The reason for the high rates of
unemployment may be due to HD treatment 3 to 4 hours
three times per week, which is generally unacceptable to
most employers. The patients also had more disease-related
disability and more limited work opportunities due to their
low-educational levels. This fact fits the covariance with
depression, and has a negative impact on patient illness.
According to previous studies, as socioeconomic status
deteriorates, depression generally increases.®

We also observed a high rate of hospitalization among our
depressed HD patients compared to control subjects. This is
related to the negative effect of depression in this group, and
previous studies have extensively discussed this issue.* %

Our results also showed a relatively high prevalence of
severe depression in nearly half (43.7%) of HD patients
compared to control group subjects (15%). Similar results
were reported by Watnick et al.** Additionally, depression
frequency was high among females (61%) compared with
males (39%); this difference may due to the sensitivity of
females to stressors and their greater concern about the future.
A female’s obligations to adopt several social roles, such as
a mother, wife, housewife, and business woman, may also
contribute to this increased stress. In previous studies, both
depression and anxiety were reported to be more frequent in
females than in males.%¢’

To be young, female, unemployed, on dialysis for less
than 2 years, and living alone are suggested as risk factors
for depression as reported by Craven et al.®®

Another interesting finding of our study was the high
level of serum cortisol among HP patients compared to
that in control subjects (P < 0.0001), and the high cortisol
levels among depressed HD patients versus control subjects
(P=0.0013). It is well-known that in normal physiology, the
end product of the HPA axis is the glucocorticoid cortisol,
secreted from the adrenal gland upon stimulation of adreno-
corticotropin (ACTH) from the pituitary gland. ACTH is in
turn secreted in response to corticotropin-releasing hormone
and vasopressin from the hypothalamus. Cortisol exerts
negative feedback control on both corticotropin-releasing
hormone and vasopressin in the hypothalamus, and ACTH
in the pituitary. In normal individuals, cortisol is secreted
in a circadian rhythm; it is the loss of this circadian rhythm,
together with loss of the normal feedback mechanism of the
HPA axis, which results in chronic exposure to excessive
circulating cortisol levels.
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Cortisol is widely known to be a stress hormone pro-
duced by the human body’s adrenal glands. When the body
is under stress, the adrenal gland increases secretion of
cortisol. In the short-term, this hormone can aid in survival,
for example by mobilizing energy reserves. Long-term
elevation of cortisol, however, can have detrimental effects.
The timing of cortisol release can cause problems in people
who are depressed. It is known that normal plasma cortisol
levels fluctuate in a diurnal pattern, with maximal levels
of up to (5-25 pg/mL) at 8:00 am and 4:00 pm, and lowest
during the night (2.9-13 pg/mL). A depressed individual
may have a consistent level of cortisol or high amounts
in the middle of the night. In depressed people, however,
cortisol peaks earlier in the morning and does not level
off or decrease in the afternoon or evening. Although the
exact mechanism that causes depression is unclear, clini-
cal studies suggest that chronically elevated cortisol may
induce clinical depression by affecting central serotonergic
neurotransmission.*®* In fact, it has long been observed that
a significant proportion of depressed patients have elevated
plasma cortisol levels,” possibly due to abnormalities in
negative feedback at multiple levels in the HPA axis.” It
is likely that during critical illness, under chronic stress
or depression, glucocorticoid secretion and cortisol levels
markedly increase.”" 7

High circulating cortisol levels may also be related to the
kidneys. Indeed, the kidney plays a significant role in degrad-
ing many peptides and hormones.”” Severe chronic renal
failure is associated with a prolonged T1/2 of serum cortisol,
which can be returned to normal or near normal by dialy-
sis.”® However, compared to basal cortisol levels of normal
subjects, HD patients were relatively hypercortisolemic. This
finding was also confirmed by previous studies.””” Since a
small percentage of cortisol metabolites can be detected by
measuring plasma cortisol, our findings could, in part, be due
to high plasma cortisol metabolites which can accumulate in
patients with ESRD.%

Other previous findings in HD patients suggested a
defect in the hypothalamic reactivity for ACTH secretion,
as well as a defect in adrenal cortisol secretion possibly
due to a biologically inactive form of ACTH.”#! Indeed,
depressed patients have increased tissue and central
nervous system exposure to free, physiologically active
glucorticoides. The appearance of severe depressive
symptoms which manifests a diurnal rhythm may be due
in part by excessive central nervous system exposure to
glucocorticoids.®> Whatever the reasons for the increased
level of cortisol among our HD patients, measuring serum

cortisol concentrations in HD patients with depression may
help in the detection of the disease in its early stages and
contribute to a quick diagnosis to permit early therapeutic
interventions. All of our depressed HD patients were treated
using antidepressants. The systematic use of screening
instruments for depressive symptoms may help medical
personnel identify hemodialysis patients who require spe-
cial care in order to improve their quality of life, reduce
hospitalization, and increase survival.

In our study the BDI, was an easily administered
questionnaire and is a useful screen for identifying potentially
treatable clinical depression. Employment of BDI, the
Hamilton Depression Scale, and the DSM-IV, have reported
remarkable accuracy as screening and diagnostic tools for
depression among patients with HD. Their specificity and
accuracy were justified by the high prevalence of depression
observed among HD patients.

Further investigation of the BDI in dialysis populations
is required before conclusions can be drawn on the appro-
priateness of this methodology. We suggest that on-dialysis
screening is viable, and that the BDI is a suitable screening
tool. Because of the limited sample size of our study, we
cannot exclude the possibility that the observed effects are
due to confounding factors that could not be fully evaluated
due to the limited power of our method (ie, differences
between depressed and nondepressed subjects). Further
studies examining the turnover activity of glucocorticoids
such as cortisol are needed to confirm the effectiveness of
glucocorticoids as models or markers for early diagnosis of
depression among HP patients.

In summary, our data suggest that most patients
undergoing HD are severely depressed and that screening
and diagnosis of HD patients for depression is extremely
important for successful therapy adherence. We have
instituted a program in our dialysis units to screen patients
every 6 months to identify those with BDI scores of 11 or
greater, or/and with a Hamilton Depression score of 17 or
more on the 21 Hamilton Depression Scale. All patients
with BDI scores of 11 or greater, or/and with Hamilton
Depression Scale of 17 or more are referred to a trained
psychiatric interviewer. If the patient meets the DSM-IV
criteria for depression, antidepressant medication is pre-
scribed and the patient is carefully monitored. BDI is an
easily administered questionnaire that is a useful screen
for potentially treatable clinical depression. High level of
glucocorticoid hormones such as cortisol turnover may be
used as indices for early detection and diagnosis of depres-
sion among HD patients.
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