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Abstract
Purpose  The relationship between depression and long-term clinical outcomes in peritoneal dialysis is unclear. This study 
was to explore the effect of depressive symptoms on patient survival and technique survival in continuous ambulatory peri-
toneal dialysis (CAPD) patients.
Methods  Patients who had received CAPD therapy for ≥ 3 months were recruited from January to June, 2009, with follow-up 
until June, 2019. The Beck Depression Inventory-II (BDI-II) was used to evaluate depressive symptoms (BDI scores ≥ 14) 
at baseline. The primary outcome was all-cause mortality, and the secondary outcome was technique failure.
Results  Participants were 275 CAPD patients (mean age 49.6 ± 15.9 years, male 54.2%). Of these, 86 (31.3%) experienced 
depressive symptoms. The depressive group had fewer males, longer PD duration at enrollment, higher calcium levels, and 
lower residual glomerular filtration rates (all P < 0.05) than the non-depressive group. Long-term patient survival (P = 0.037) 
and technique survival (P = 0.003) were significantly poorer in depressive group than in non-depressive group. After adjust-
ment for confounders in multivariate Cox proportional hazard regression models, depressive symptoms remained independ-
ent predictors of mortality risk [hazard ratio (HR) 1.60, 95% confidence interval (CI) 1.03–2.48; P = 0.035] and technique 
failure (HR 1.92, 95% CI 1.07–3.47; P = 0.029).
Conclusion  The prevalence of patients with depressive symptoms was 31.3% in this cohort. The patient survival rate and 
technique survival rate in depressive group were lower than in non-depressive group. Depressive symptoms were independ-
ent risk factors for long-term mortality and technique failure in CAPD patients.
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Introduction

The incidence of psychological disorders in end-stage renal 
disease (ESRD) patients is higher than in other chronic dis-
ease patients [1]. Depression is one of the most common 

psychological problems in ESRD [2]; the prevalence of 
depression is 25–53.8% in peritoneal dialysis (PD) patients 
[3, 4]. Several factors are associated with depression in PD 
patients, including older age, long dialysis duration, dia-
betes, fatigue, poor sleep quality, social support level, and 
negative coping styles [5, 6].

Depression has several negative effects on dialysis 
patients, including malnutrition [7], poor treatment adher-
ence [8], decreased quality of life (QOL) [9], increased rate 
of peritonitis [10], and mortality [11, 12]. Previous studies 
have identified the negative effects of depression on patient 
mortality in dialysis patients [1, 13]. However, few stud-
ies on the effect of depression on long-term survival in PD 
patients have featured > 5 year follow-up [13]. Additionally, 
the effect of depression on technical failure in PD patients 
is unclear. Owing to the difficulties in making a depression 
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diagnosis in dialysis patients in clinical practice, our study 
focused on the depressive symptoms of PD patients. There-
fore, we conducted this prospective cohort study with a large 
sample of PD patients to explore factors associated with 
depressive symptoms, and the long-term impacts of depres-
sive symptoms on all-cause mortality and technique failure.

Methods

Patient recruitment

This was a prospective cohort study. We recruited patients 
receiving continuous ambulatory PD (CAPD) treat-
ment at our PD center between January 1 and June 30, 
2009. The inclusion criteria were (1) has received CAPD 
for ≥ 3 months; (2) age ≥ 18 years; (3) willingness to par-
ticipate in the study and provide written informed consent. 
The exclusion criteria were (1) age < 18 years; (2) PD dura-
tion < 3 months; (3) history of tumor; (4) patients who were 
transferred from other PD centers; (5) acute infection or 
hospitalization in the last month; (6) dementia or psychotic 
disorder. We conducted this study in compliance with the 
Declaration of Helsinki guidelines. The study protocol was 
approved by the ethics committee of The First Affiliated 
Hospital of Sun Yat-sen University. We obtained written 
informed consent from all patients at recruitment.

Assessment of depressive symptoms

The Beck Depression Inventory-II (BDI-II) was used to 
assess patient depression status at baseline. The BDI is the 
most widely used self-rating scale for depression [14]. The 
scale comprises 21 items graded from 0 to 3; total scores 
range from 0 to 63. The Chinese version of the scale has been 
used to evaluate the psychological status of Chinese patients 
[5, 15]. For the purposes of this study, BDI-II score ≥ 14 
was considered for significant depressive symptoms, which 
referred to previous published studies related to depres-
sion in ESRD patients [5, 16–18]. In addition, a sensitivity 
analysis using different cutoffs (BDI score > 10, > 11, > 12, 
respectively) was done to confirm which cutoff was better in 
this study. BDI-II was used to assess depressive symptoms 
by a well-trained nurse during clinic follow-up.

Demographic and baseline laboratory data

The following demographic data were collected at baseline: 
age, gender, education level, comorbidity conditions, PD 
duration at enrollment, and primary cause of renal disease. 
The following baseline laboratory data were collected from 
patient charts at recruitment: hemoglobin, serum albu-
min, serum calcium, serum phosphorus, intact parathyroid 

hormone (iPTH), serum sodium, serum potassium, high-sen-
sitivity C-reactive protein, and dialysis adequacy, including 
Kt/V (reflects the total urea clearance both in peritoneal dial-
ysis and kidney) and rGFR (residual glomerular filtration).

Study outcomes and definitions

The primary outcome was all-cause mortality and the sec-
ondary outcome was technique failure. All patients were fol-
lowed up until death, PD drop-out, or June 30, 2019. Causes 
of PD drop-out included switching to hemodialysis, kidney 
transplantation, transference to other PD centers, loss to fol-
low-up, and other causes. Technique failure referred to any 
cause of switching to hemodialysis or death from peritonitis 
or encapsulating peritoneal sclerosis (EPS); other causes of 
death were recorded as censored.

Statistical analysis

Continuous variables were described using mean and stand-
ard deviation or median and interquartile range (IQR) as 
appropriate. Data were compared using independent samples 
t test or the Wilcoxon rank sum test for two independent 
samples, depending on data distribution. Categorical vari-
ables were described using frequencies and percentages, 
and compared using Chi-square test or Fisher’s exact test, 
as appropriate. The two groups (depressive vs. non-depres-
sive) were compared using Kaplan–Meier survival analysis. 
Binary logistic regression models were used to explore fac-
tors associated with depressive symptoms. The relationship 
between depressive symptoms and long-term outcomes was 
evaluated using Cox proportional hazard models. Two-tailed 
significance tests with P < 0.05 were used for all estimated 
variables. IBM SPSS Statistics for Windows version 20.0 
(IBM Corp, Armonk, NY, USA) was used for statistical 
analysis.

Results

Study population and baseline clinical data

Figure 1 is a flowchart showing patients recruitment. The 
final sample comprised 275 CAPD patients (average age 
49.6 ± 15.9 years, male 54.2%). The percentage of diabetic 
patients was 25.5% (70 cases). The median PD duration of 
patients at baseline was 15.2 (IQR: 8.3, 28.2) months. The 
average BDI score was 11.6 ± 9.3 in the whole recruited pop-
ulation. A total of 86 patients (31.3%) were defined as expe-
riencing depressive symptoms according to the definition.
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Comparisons of baseline demographic and clinical 
factors between depressive and non‑depressive 
groups

Compared with the non-depressive group, the depressive 
group had fewer males (43.0% vs. 59.3%, P = 0.013), longer 
PD duration at recruitment (20.3 months vs. 13.5 months, 
P = 0.001), higher calcium levels (2.40 ± 0.19 mmol/l vs. 
2.35 ± 0.21 mmol/l, P = 0.048), and lower residual glomeru-
lar filtration rate (rGFR) (1.12 ml/min/1.73 m2 vs. 1.68 ml/
min/1.73 m2, P = 0.019). There were no significant differ-
ences in age, proportion of diabetes, cardiovascular disease 
(CVD) history, education level, hemoglobin, serum albumin, 
serum phosphorus, serum sodium, serum potassium, high-
sensitivity C-reactive protein (hsCRP), and Kt/V between 
the two groups (Table 1).

Factors independently associated with depressive 
symptoms

Variables associated with depressive symptoms in the uni-
variate analysis and general confounding factors (age, gen-
der, diabetes, PD duration at enrollment, serum calcium, 
and rGFR) were included in the binary logistic regression 
models. After adjusting for confounders, we found that 
being female [odds ratio (OR) 1.77, 95% confidence inter-
val (CI) 1.03–3.05; P = 0.038], diabetes (OR: 2.38, 95% CI 
1.20–4.72; P = 0.013), and lower rGFR (OR: 0.87, 95% CI 
0.77–0.99; P = 0.035) were independently correlated with 
depressive symptoms (Table 2).

Relationship between depressive symptoms 
and all‑cause mortality

After a median of 45.8 (IQR: 20.3, 87.2) months follow-
up, 111 (45.5%) patients in the cohort died. A total of 133 
(48.4%) patients dropped out of PD for the following rea-
sons: 55 (22.5%) switched to hemodialysis, 59 (24.2%) 
underwent renal transplantation, 10 (4.1%) transferred to 
other centers, 7 (2.9%) were lost to follow-up, and 2 (0.8%) 
withdrew for other reasons. Figure 1 shows the status of the 
two groups at the end of the study. Of the 111 patients who 
died, 55 (49.5%) died from CVD, 32 (28.8%) (peritonitis in 
16 cases) from infection, 4 (3.6%) from tumor, 7 (6.3%) from 
cachexy, 4 (3.6%) from gastrointestinal bleeding, 4 (3.6%) 
from unknown causes, and 5 (4.5%) from other causes. How-
ever, no patients died from suicide.

We compared patient survival in depressive and non-
depressive patients using Kaplan–Meier analysis. As 
shown in Fig. 2, the 1-, 3-, 5-, and 10-year patient survival 
rates in the depressive group were 87.5%, 65.5%, 55.2%, 
and 33.1%, respectively, which was significantly poorer 
than in the non-depressive group, whose survival rates 
were 95.5%, 82.3%, 69.8%, and 43.4%, respectively. Uni-
variate Cox regression analysis indicated that depressive 
symptoms were risk factors for all-cause mortality (HR 
1.51, 95% CI 1.02–2.23). After adjusting for age, gen-
der, diabetes, PD duration at enrollment, CVD history, 
serum albumin, serum sodium, hsCRP, total weekly Kt/V, 
and rGFR in the multivariate Cox regression model 2, 
depressive symptoms remained independently correlated 

Fig. 1   Flowchart of participant 
enrollment and follow-up out-
comes. PD, peritoneal dialysis; 
HD, hemodialysis



2396	 International Urology and Nephrology (2020) 52:2393–2401

1 3

with all-cause mortality (HR 1.60, 95% CI 1.03–2.48) 
(Table 3). Furthermore, the results of sensitivity analysis 

showed that only the cutoff of BDI score ≥ 14 showed 
a better performance, which reveals a close correlation 

Table 1   Comparison of baseline demographic and laboratory measures between depressive and non-depressive groups

Values are expressed as mean ± standard deviation, n (%), or median (interquartile range, IQR)
BDI-II, Beck Depression Inventory-II; CVD, cardiovascular diseases; iPTH, intact parathyroid hormone; hsCRP, high-sensitivity C-reactive pro-
tein; rGFR, residual glomerular filtration rate

Variables Overall (n = 275) Non-depressive (n = 189) Depressive (n = 86) P value

Age (years) 49.6 ± 15.9 48.9 ± 16.5 51.1 ± 14.4 0.080
Male, n (%) 149 (54.2%) 112 (59.3%) 37 (43.0%) 0.013
PD duration at enrollment (months), M (IQR) 15.2 (8.3, 28.2) 13.5 (7.2, 24.4) 20.3 (10.7, 36.4) 0.001
Primary kidney disease, n (%) – – – 0.053
 Glomerulonephritis 151 (54.9%) 105 (55.6%) 46 (53.5%)
 Diabetes mellitus 70 (25.5%) 42 (22.2%) 28 (32.6%)
 Hypertensive nephropathy 24 (8.7%) 18 (9.5%) 6 (7.0%)
 Others 30 (10.9%) 24 (12.7%) 6 (7.0%)

Marriage, n (%) – – – 0.457
 Married/living with partner 226 (82.2%) 151 (79.9%) 75 (87.2%)
 Single/widowed 49 (17.8%) 38 (20.1%) 11 (12.8%)

Educational level, n (%) – – – 0.238
 Illiterate 5 (1.8%) 4 (2.1%) 1 (1.2%)
 Primary school 31 (11.3%) 20 (10.6%) 11 (12.8%)
 Middle and high school 167 (60.7%) 109 (57.7%) 58 (67.4%)
 College, university, and upper 72 (26.2%) 5 6 (29.6%) 16 (18.6%)

BDI score 11.6 ± 9.3 6.4 ± 3.7 22.9 ± 7.7  < 0.001
CVD history, n (%) 65 (23.6%) 44 (23.3%) 21 (24.4%) 0.879
Hemoglobin (g/dL) 106.1 ± 19.1 106.6 ± 17.9 105.2 ± 21.5 0.570
Serum albumin (g/l) 38.0 ± 4.2 38.3 ± 4.2 37.4 ± 4.2 0.130
Serum calcium (mmol/l) 2.37 ± 0.20 2.35 ± 0.21 2.40 ± 0.19 0.048
Serum phosphorus (mmol/l) 1.68 ± 0.51 1.65 ± 0.49 1.76 ± 0.57 0.118
iPTH (pg/ml), M (IQR) 233 (115,434) 223 (123, 407) 252 (98, 513) 0.689
Serum sodium (mmol/l) 140.5 ± 3.6 140.6 ± 3.7 140.5 ± 3.3 0.905
Serum potassium (mmol/l) 3.9 ± 0.8 3.9 ± 0.8 3.9 ± 0.9 0.868
hsCRP (mg/dl), M (IQR) 1.84 (0.70, 6.42) 1.84 (0.68, 5.38) 1.84 (0.76, 10.09) 0.469
Total weekly urea Kt/V 2.17 ± 0.54 2.18 ± 0.55 2.15 ± 0.53 0.717
rGFR (ml/min/1.73 m2), M (IQR) 1.50 (0.28, 3.27) 1.68 (0.41, 3.63) 1.12 (0.06, 2.57) 0.019

Table 2   Factors associated 
with depressive symptoms 
(BDI ≥ 14) in CAPD patients 
analyzed using binary logistic 
regression analysis

OR, odds ratio; CI, confidence interval; CAPD, continuous ambulatory peritoneal dialysis; rGFR, residual 
glomerular filtration rate

Variables Univariate model Multivariate model

OR 95% CI P value OR 95% CI P value

Age 1.01 0.99–1.03 0.292 0.99 0.98–1.02 0.933
Gender (female vs. male) 1.93 1.15–3.23 0.013 1.77 1.03–3.05 0.038
Diabetes (yes vs. no) 1.72 0.96–3.08 0.067 2.38 1.20–4.72 0.013
PD duration at enrollment (months) 1.02 1.01–1.04 0.001 1.02 1.00–1.03 0.045
Calcium (mmol/l) 3.77 1.00–14.15 0.050 3.16 0.75–13.28 0.116
rGFR (ml/min/1.73 m2) 0.87 0.77–0.98 0.023 0.87 0.77–0.99 0.035
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between depressive symptoms and all-cause mortality 
(Table 4).

Relationship between depressive symptoms 
and technique failure

Until the end of the study, there were 76 patients who experi-
enced technique failure according to the definition. Fifty-six 
patients switched to hemodialysis for the following reasons: 
29 (51.8%): peritonitis; 13 (23.2%): ultrafiltration failure; 
6 (10.7%): inadequate dialysis; 1 (1.8%): catheter dysfunc-
tion; and 7 (12.5%): other causes. Additionally, 19 patients 
died owing to peritonitis-related problems and 1 patient died 
from EPS.

Fig. 2   Comparison of patient survival in non-depressive and depres-
sive groups, estimated using Kaplan–Meier analysis

Table 3   Associations between depressive symptoms (BDI ≥ 14) and all-cause mortality in the Cox proportional hazards regression models

Model 1: adjusted for depression, age, gender, diabetes, CAPD duration, and CVD history
Model 2: adjusted for depression, age, gender, diabetes, CAPD duration, CVD history, serum albumin, serum sodium, total weekly urea Kt/V, 
and rGFR
HR, hazard ratio; CI, confidence interval; CAPD, continuous ambulatory peritoneal dialysis; CVD, cardiovascular and cerebrovascular diseases; 
hsCRP, high-sensitivity C-reactive protein; total weekly urea Kt/V, total urea clearance; rGFR, residual glomerular filtration rate

Variables Univariate model Multivariate model 1 Multivariate model 2

HR 95% CI P value HR 95%CI P value HR 95% CI P value

Depressive symptoms (BDI ≥ 14) 1.51 1.02–2.23 0.038 1.82 1.21–2.74 0.005 1.60 1.03–2.48 0.035
Age (years) 1.06 1.05–1.08 < 0.001 1.06 1.04–1.08 < 0.001 1.06 1.04–1.08 < 0.001
Gender (male vs. female) 0.68 0.47–1.00 0.050 0.66 0.42–0.90 0.013 0.64 0.40–1.02 0.060
Diabetes (yes vs. no) 2.61 1.78–3.83 < 0.001 1.35 1.04–2.46 0.154 1.01 1.04–2.46 0.031
PD duration at enrollment (months) 1.01 1.00–1.02 0.005 1.01 1.00–1.02 0.060 1.01 0.99–1.01 0.278
CVD history 2.84 1.93–4.19 < 0.001 1.87 1.25–2.80 0.002 2.03 1.34–3.08 0.001
Serum albumin (g/l) 0.91 0.87–0.95 < 0.001 – – – 0.90 0.86–0.95 0.001
Serum sodium (mmol/l) 0.93 0.89–0.98 0.006 – – – 0.99 0.93–1.04 0.643
hsCRP (mg/dl) 1.11 1.07–1.16 < 0.001 – – – 1.07 1.02–1.12 0.009
Total weekly urea Kt/V 0.56 0.38–0.84 0.004 – – – 0.59 0.38–0.93 0.023
rGFR (ml/min/1.73 m2) 0.94 0.87–1.02 0.120 – – – 0.97 0.86–1.09 0.621

Table 4   Associations between depressive symptoms and all-cause mortality in the Cox proportional hazard regression models, when different 
cutoffs of BDI score were used

Model 1: adjusted for depression, age, gender, diabetes, CAPD duration, and CVD history
Model 2: adjusted for depression, age, gender, diabetes, CAPD duration, CVD history, serum albumin, serum sodium, total weekly urea Kt/V, 
and rGFR
HR, hazard ratio; CI, confidence interval; CAPD, continuous ambulatory peritoneal dialysis; CVD, cardiovascular and cerebrovascular diseases; 
hsCRP, high-sensitivity C-reactive protein; total weekly urea Kt/V, total urea clearance; rGFR, residual glomerular filtration rate

Variables Univariate model Multivariate model 1 Multivariate model 2

HR 95% CI P value HR 95% CI P value HR 95%CI P value

Depressive symptoms (yes vs. no), BDI score > 10 1.21 0.83–1.75 0.324 1.47 1.01–2.16 0.046 1.37 0.93–2.03 0.116
Depressive symptoms (yes vs. no), BDI score > 11 1.18 0.81–1.71 0.396 1.31 0.89–1.93 0.165 1.15 0.78–1.71 0.489
Depressive symptoms (yes vs. no), BDI score > 12 1.23 0.84–1.82 0.293 1.69 1.12–2.54 0.012 1.43 0.94–2.18 0.093
Depressive symptoms (yes vs. no)BDI score ≥ 14 1.51 1.02–2.23 0.038 1.82 1.21–2.74 0.005 1.60 1.03–2.48 0.035
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After the long-term follow-up, the 1-, 3-, 5-, and 10-year 
technique survival rates were 91.3%, 80.0%, 70.0%, and 
37.7%, respectively, in depressive patients and 98.3%, 
91.0%, 83.2%, and 54.4%, respectively, in non-depressive 
patients (Fig. 3). Univariate Cox regression analysis showed 
that depressive symptoms were predictive risk factors for 
technical failure (HR 1.79, 95% CI 1.04–3.09). After adjust-
ing for age, gender and diabetes, a multivariate Cox regres-
sion model showed that depressive symptoms remained 
independent predictive risk factors for technical failure (HR 
1.92, 95% CI 1.07–3.47) (Table 5).

Discussion

This cohort study showed that the prevalence of depressive 
symptoms was 31.3% in CAPD patients. Female gender, dia-
betes, and lower rGFR were independently associated with 
depressive symptoms in this cohort. The long-term patient 
survival rate and technique survival rate in the depressive 
group were significantly lower than those in the non-depres-
sive group. Depressive symptoms were independently corre-
lated with increased risk of all-cause mortality and technique 
failure.

A previous study showed that the average prevalence of 
depression was about 39% in dialysis patients [19], which is 
higher than in other chronic disease patients, such as those 
with diabetes [1]. Using the BDI, Simic Ogrizovic et al. 
found a depression rate of 28.2% in PD patients [20], which 
is similar to the present findings (prevalence: 31.3%). Simi-
larly, a recent Australian study involving 110 PD and hemo-
dialysis patients showed that 41% had substantial depressive 
symptoms [21]. These results suggest that more attention 
should be paid to the psychological status of patients dur-
ing our follow-up routine. The mechanism underlying the 
high prevalence of depression in dialysis patients is likely 
to be complex. According to Katon’s model [22], genetic 
vulnerability, childhood adversity (including loss, abuse, 
and neglect), maladaptive attachment, and consequences of 
chronic illness (symptom burden, functional impairment, 
and biological changes in the brain secondary to chronic 
illness) may result in depressive and anxiety disorders. The 
aversive symptoms and functional impairments associated 
with the consequences of chronic illness may also precipitate 
or worsen depression. For chronic kidney disease (CKD) 
patients, in addition to the factors mentioned above, bio-
logical aspects such as immune responses, inflammatory 
pathways, disturbances of the hypothalamic pituitary axis, 
changes in the parasympathetic and sympathetic nervous 
systems, and chronic pro-inflammatory states are associ-
ated with depression [23, 24]. In addition, kidney disease-
related loss may contribute to the high level of depression in 
dialysis patients and, in turn, may hinder coping and QOL 
in dialysis patients [25]. Dialysis patients, particularly those 
who have lost their jobs, often have ambivalent and complex 
feelings towards treatment because of life style changes, loss 
of autonomy and control, and reliance on dialysis. Some 
patients even experience feelings of guilt about being a 
burden to their caregivers, which may result from loss of 
identity and impaired social function. This may explain why 
dialysis patients show a higher prevalence of depression than 
patients with other chronic illnesses. Therefore, it is impor-
tant to encourage patients to return to work and/or partici-
pate in social activities, which may help them to recognize 
their social roles and rebuild their confidence.

In this study, we also found that being female, diabe-
tes, and rGFR were strongly associated with depressive 

Fig. 3   Comparison of technique survival in non-depressive and 
depressive groups, estimated using Kaplan–Meier analysis

Table 5   Associations 
between depressive symptoms 
(BDI ≥ 14) and technique failure 
in Cox proportional hazard 
regression models

HR, hazard ratio; 95% CI, 95% confidence interval

Univariate model Multivariate model

HR 95% CI P value HR 95% CI P value

Depressive symptoms (BDI ≥ 14) 1.79 1.04–3.09 0.037 1.92 1.07–3.47 0.029
Age (years) 1.01 0.99–1.03 0.405 1.01 0.99–1.03 0.555
Gender (male vs. female) 0.95 0.56–1.61 0.852 0.84 0.48–1.45 0.528
Diabetes (yes vs. no) 1.73 0.96–3.10 0.067 1.52 0.81–2.85 0.197
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symptoms in CAPD patients, which is consistent with the 
recent study findings. For example, Gerogianni et al. found 
that depression and anxiety were significantly associ-
ated with being female and with some comorbidities [26]. 
Depression is also more common in diabetes patients (OR 
2.03, 95% CI 1.09–3.81) [3]. Residual renal function also 
plays an important role in the association between depres-
sion and impaired health-related QOL in PD patients [27]. 
Because of these risk factors, we paid more attention to 
female patients, helped diabetic patients control blood glu-
cose and complications, and took active measures to protect 
residual renal function during the follow-up period.

Depression correlates with adverse clinical outcomes in 
dialysis patients, including malnutrition [7], poor treatment 
adherence [8], reduced QOL [9], increased rate of peritonitis 
[10], and mortality [11, 12, 20]. The between-group differ-
ences in 1-, 3-, 5-, and 10-year survival rates in our study 
indicated that depressive symptoms had significant impacts 
on both short-term and long-term survival rates of patients 
with CAPD. Riezebos et al. found that the 1-year mortal-
ity of dialysis patients with depression was higher than in 
those without depression (26% and 8%, respectively) [28]. 
Chilcot et al. showed that the survival rate at 18 months was 
74.9% for depressed patients and 87.6% for non-depressed 
patients [12]. Because there is less research on depression 
in PD patients than in hemodialysis patients, there are a 
few reports about the survival of PD patients followed up 
for more than 5 years. In this study, depressive symptoms 
remained independent predictive risk factors for death in 
CAPD patients after adjusting for age, gender, diabetes, PD 
duration at enrollment, CVD history, serum albumin, serum 
sodium, hsCRP, total weekly Kt/V, and rGFR. This is con-
sistent with some previous findings [11, 12, 28]. Riezebos 
et al. found that depressive symptoms were negatively corre-
lated with patient survival [28]. However, the mechanism by 
which depression increases the risk of death in PD patients is 
unclear. Kimmel has suggested that the association between 
accelerated death and depression may be related to medical 
care, treatment adherence, nutritional status, immune func-
tion, interpersonal relationships, and medication effects, 
as well as suicide [29]. Simic Ogrizovic et al. [20] found 
that depression was closely related to inflammatory indica-
tors, malnutrition, and cardiovascular death. Some schol-
ars have also found that depression affects albumin levels, 
and poor nutritional status may mediate the relationship 
between depression and mortality in ESRD [7]. The sen-
sitivity analysis shows that while depressive symptoms are 
numerically associated with all-cause mortality also at lower 
cutoff values on the BDI, the higher cutoff used in the manu-
script clearly showed the best predictive effect. This may 
indicate that more severe depressive symptoms are likely 
to be stronger indicators of increased mortality risk than 
milder symptoms.

The present study showed that patients in the depressive 
group had poorer technical survival rates than those in the 
non-depressive group. Such a relationship between depres-
sive symptoms and technique failure in PD has rarely been 
reported. Similarly, Griva et al. showed that anxiety affects 
the technical survival rate of PD patients [30]. Therefore, 
psychological status may affect technical survival in PD 
patients; however, the reasons for this are unclear. Troidle 
et al. found that a BDI score > 11 increases the risk of peri-
tonitis in long-term PD patients, and peritonitis is the main 
cause of technical failure for these patients [10]. In the pre-
sent study, the prevalence of peritonitis was higher in the 
depressive group than in the non-depressive group, although 
the difference was not significant (0.15 episodes/patient year 
vs. 0.12 episodes/patient year, P = 0.499). The percentage of 
technique failure was higher in the depressive group than in 
the non-depressive group (36.0% vs. 23.8%, P = 0.042) and 
the main cause of technique failure was peritonitis in both 
groups (71.0% vs. 64.4%, P = 0.550). Depression may reduce 
treatment and medication compliance [8, 31, 32], which may 
weaken therapeutic effects and result in inadequate dialysis 
or ultrafiltration problems. However, these inferences cannot 
be confirmed by the additional analysis in the present study. 
Further studies are needed to confirm the present findings, 
and we should pay more attention to technique failure in PD 
patients with depressive symptoms.

The present study had some limitations. First, this was 
a single-center cohort study in which selection bias could 
not be avoided. Second, this was an observational study, so 
we cannot predict whether the clinical outcomes would be 
improved by a depression intervention. Third, owing to the 
high drop-out rate during the follow-up, we did not obtain a 
regular evaluation of depression status and, therefore, could 
not obtain a longitudinal depression assessment. In addi-
tion, our study only focused on the assessment of depres-
sive symptoms, while there was no complete diagnosis of 
depression, may limit the understanding of the significance 
of depression in this population.

Conclusions

The prevalence of patients with depressive symptoms was 
high in CAPD patients in our study population. Long-term 
patient survival and technique survival were poor in CAPD 
patients with depressive symptoms. Depressive symptoms 
were independent risk factors of all-cause mortality and 
technique failure. More attention needs to be paid in the 
clinic to patients’ psychological problems, regular screening 
to identify depressive symptoms, and the provision of timely 
intervention and treatment. These measures may improve 
clinical outcomes in CAPD patients.
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