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Internet-based treatment for depressive symptoms in hemodialysis patients: 
A cluster randomized controlled trial 
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A B S T R A C T   

Objective: To investigate the effectiveness of a guided internet-based self-help intervention for hemodialysis 
patients with depressive symptoms. 
Method: Chronic hemodialysis patients from nine Dutch hospitals with a depression score on the Beck Depression 
Inventory – second edition (BDI-II) of ≥10, were cluster-randomized into a five modules guided internet-based 
self-help problem solving therapy intervention or a parallel care-as-usual control group. Clusters were based on 
hemodialysis shift. The primary outcome depression was measured with the BDI-II. Analysis was performed with 
linear mixed models. 
Results: A total of 190 hemodialysis patients were cluster-randomized to the intervention (n = 89) or control 
group (n = 101). Post-intervention measurement was completed by 127 patients (67%) and more than half of the 
patients (54%) completed the intervention. No significant differences were found on the BDI-II score between the 
groups (mean difference − 0.1, 95%CI -3.0; 2.7, p = 0.94). Per protocol sensitivity analysis showed comparable 
results. No significant differences in secondary outcomes were observed between groups. 
Conclusions: Guided internet-based self-help problem solving therapy for hemodialysis patients with depressive 
symptoms does not seem to be effective in reducing these symptoms as compared to usual care. Future research 
should examine how to best design content and accessibility of an intervention for depressive symptoms in 
hemodialysis patients. 
Trial registration: Dutch Trial Register: Trial NL6648 (NTR6834) (prospectively registered 13th November 2017).   
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1. Introduction 

Depressive symptoms are common in hemodialysis patients and are 
associated with adverse clinical outcomes such as decreased quality of 
life, increased hospitalization and mortality [1–4]. Despite its high 
prevalence and negative consequences only a minority of dialysis pa-
tients with depressive symptoms are diagnosed and treated. This is due 
to poor recognition of depressive symptoms, unwillingness of patients to 
seek help and the stigma attached to a diagnosis of depression and its 
treatment [1,5]. 

Evidence for the effective treatment of depression in dialysis patients 
is scarce [6–8]. Therefore, safe and effective treatment of depressive 
symptoms is needed [5]. Although a recent trial shows a modestly better 
effect of sertraline in lowering depressive symptoms than psychother-
apy, evidence on the safety and effectiveness of antidepressant medi-
cation in dialysis patients is sparse and inconclusive [9–11]. Cognitive 
behavioral therapy (CBT) is an effective treatment for people with 
depression in general as well as for patients with medical conditions 
[12–14]. CBT seems promising in decreasing depressive symptoms as 
well as improving quality of life for dialysis patients based on two meta- 
analyses who report limited evidence from small trials with per protocol 
analysis [8,15]. A recent trial comparing the efficacy of CBT and ser-
traline in hemodialysis patients showed modestly better depression 
scores but also more frequent adverse events in the sertraline group 
[11]. 

A cognitive behavioral method that is commonly used in patients 
with medical illness and depressive symptoms is problem solving ther-
apy (PST) [16–18]. PST focusses on training problem-solving skills to 
help individuals to cope better with stressful problems in daily life, to 
reduce psychopathology and to enhance positive well-being [19]. In 
patients with cancer attending specialist medical services, PST has 
shown to improve psychological outcomes like depression and quality of 
life [20,21]. Two small trials on the effect of PST on depression scores in 
hemodialysis patients showed significant improvement of these scores in 
the treatment group compared to the control group [22,23]. 

CBT treatment protocols are not yet part of routine dialysis care and 
research regarding optimal delivery methods are required [24]. End- 
stage renal disease related physical limitations such as fatigue and the 
high burden of health care contacts of dialysis patients may reduce the 
ability and willingness of patients to attend face-to-face psychotherapy 
[24,25]. A possible alternative for face-to-face treatment is Internet- 
based self-help CBT (ICBT) as it is easily accessible and of proven 
effectiveness, also in populations with other chronic somatic conditions 
[26–31]. Two non-controlled feasibility trials on ICBT and Internet- 
based positive psychological intervention in dialysis patients provide 
encouragement that this is a feasible and innovative option for effective 
psychological treatment for depression in these patients [32,33]. A third 
feasibility trial on ICBT found that ICBT might only be feasible in 
computer literate patients [34]. An Internet-based version of PST (IPST) 
has already been developed and is effective in reducing depressive 
symptoms in the general population [35]. However, the effect of IPST 
has not yet been investigated in dialysis patients. 

This cluster RCT investigates the effectiveness of a guided IPST 
tailored to hemodialysis patients. The primary outcome is depressive 
symptoms and secondary outcomes are anxiety symptoms, health- 
related quality of life (HRQoL) and dialysis symptoms. 

2. Materials and methods 

2.1. Trial design 

This study is a multicenter cluster RCT with an active guided self- 
help IPST arm and a parallel care-as-usual control arm. Cluster 
randomization was chosen to prevent contamination between partici-
pants from the intervention and control group, which might occur when 
control participants learn about the intervention and adopt it 

themselves. Inclusion ran from January 2017 through March 2020. 
Eligible and consenting hemodialysis patients were assessed at baseline 
(T0) and 12 weeks after randomization (T1). An extensive description of 
the study has been published earlier [36]. The study was approved by 
the Medical Ethics Committee of MEC-U, Nieuwegein, the Netherlands 
(registration number: NL58520.100.17). Written informed consent was 
obtained from all participants. This study was carried out in accordance 
with the declaration of Helsinki and the CONSORT 2010 statement: 
extension to cluster randomized trials [37]. 

2.2. Participants 

Hemodialysis patients were recruited from 18 participating dialysis 
centers affiliated with nine hospitals across the Netherlands. All patients 
were assessed for eligibility. Adult chronic hemodialysis patients with 
increased levels of depressive symptoms (score of ≥10 on the Beck 
Depression Inventory – second edition (BDI-II)), who were willing to 
take part in an IPST self-help course were eligible to participate in the 
study [38,39]. Chronic hemodialysis is defined as >90 days on treat-
ment. Potential participants were excluded if they were actively suicidal 
or did not have a sufficient command of the Dutch language necessary to 
participate in the study. Suicidality was assessed by a study doctor under 
supervision of a psychiatrist if patients reported suicidal ideations on 
item 9 of the BDI-II. 

2.3. Intervention 

All participants in the clusters allocated to the intervention were 
offered an individual evidence-based guided IPST [35]. The intent and 
core constructs of the original PST-based intervention, to apply problem 
solving skills to solve important problems, to worry less about unim-
portant problems and to accept unsolvable problems, were conserved. 
To adjust the IPST for use in the hemodialysis population, additional 
information about psychosocial consequences of kidney failure and 
hemodialysis treatment were added. To help participants filling out the 
exercises and to give them a feeling of connection with other people in 
the same situation, we have provided real-life example cases from 
dialysis patient focus groups throughout the modules. Furthermore, the 
large amounts of written information and psychoeducational texts were 
transformed into easily understandable animations to take reduced 
concentration and fatigue common in hemodialysis patients into 
account. 

The intervention consisted of five modules with information, exam-
ples and assignments and is called ‘Worry Less for Dialysis Patients’ (in 
Dutch: “Minder Zorgen voor Dialyse Patiënten”). Participants had to 
finish the modules within 10 weeks on tablet-computers during hemo-
dialysis sessions or at home if preferred. In the exercises, patients 
addressed their own problems that they faced in day-to-day life and 
were encouraged to put the learned skills into practice the next week. 
Individual feedback on the patients’ assignments was provided on a 
weekly basis by a therapist via the online portal. Participants could 
request support on the use of the tablet-computer. Patients who 
completed at least three modules were considered to have completed the 
treatment because the core concepts of the IPST were covered in the first 
three modules [40]. 

Patients randomized to the care-as-usual control group received no 
IPST. 

2.4. Patient characteristics and outcomes 

At baseline, socio-demographic and clinical data were extracted from 
the questionnaire and electronic patient files. The primary cause of 
kidney disease was classified according to the European Renal Asso-
ciation–European Dialysis and Transplant Association (ERA-EDTA) 
coding system [41]. The Davies comorbidity index was used to define 
the level of comorbidity [42]. 
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The primary outcome depressive symptoms was measured with the 
BDI-II. The BDI-II contains 21 items, in which respondents are asked 
how much these symptoms have bothered them in the past two weeks 
with a total score between 0 and 63 with higher scores indicating more 
severe depression. A score above 10 means at least mild symptoms of 
depression [38,43]. The BDI-II has been validated and extensively used 
in the dialysis setting [44,45]. The minimal clinically important differ-
ence of the BDI-II is defined as a 17.5% reduction in BDI-II score [46]. 

Secondary outcome assessments included anxiety symptoms with the 
Beck Anxiety Inventory (BAI), consisting of 21 items with a similar 
scoring system to the BDI-II [47]. HRQoL was measured with the Short 
Form-12 (SF-12), consisting of 12 items of which a Mental Component 
Summary score (MCS) and a Physical Component Summary (PCS) score 
can be calculated on a scale of 0 to 100, where higher scores reflect 
better HRQoL [48–51]. The prevalence and impact of dialysis symptoms 
were measured with the Dialysis Symptom Index (DSI), containing 30 
items on which patients were asked to report the presence (yes/no) and 
to which degree the symptom was bothersome using a five-point Likert 
scale (1 = not at all bothersome to 5 = very bothersome) [52,53]. 

2.5. Sample size 

The power calculation was based on the comparison of T1 minus T0 
in the intervention versus the control group. We took the conservative 
small to medium effect size (Cohen’s d = 0.4) on the primary outcome 
measure based on a meta-analysis of Internet-based treatment for adult 
depression, while using a power 0.80, with alpha set on 0.05 and an 
attrition rate of 30% (as seen in other internet-based therapies for pa-
tients with depressive symptoms) [54]. Therefore, a total set of N = 99 
patients was required in each arm. The design effect of cluster- 
randomization was estimated to be 1.04. After adjustment for cluster 
randomization, sample size was calculated to be N = 206 in total, 103 
patients per arm. 

2.6. Randomization and blinding 

Cluster randomization was performed by an automated computer 
software program to ensure independent allocation. Clusters were based 
on the hemodialysis shift, being Monday-Wednesday-Friday and 
Tuesday-Thursday-Saturday. Baseline measurements were completed 
for all participants in the cluster prior to randomization. A total number 
of 36 clusters of average 5.3 patients (range 1–8) were randomized using 
stratified blocks per participating dialysis center. Cluster size varied 
among clusters as it was dependent on how many patients agreed to fill 
out the BDI-II and scored ≥10 in a given dialysis shift. Outcome assessors 
were blinded and data analysts were blinded until all data collection was 
completed and the first analysis was performed. 

2.7. Statistical analysis 

Descriptive statistics were used to describe baseline characteristics, 
treatment adherence and dropout. Differences in BDI-II score and other 
continuous secondary outcomes between intervention and control group 
were assessed using linear mixed models. Both crude coefficients, with 
only baseline scores as a fixed effect factor, as well as adjusted co-
efficients, with the respective clusters and baseline scores as fixed effect 
factors and the respective centers as random effects factor in the model, 
were calculated. When center was added as random intercept in the 
model, a significant improvement was seen. Treatment effect was 
incorporated by adding randomization as a fixed effect factor in the 
model. Treatment effect was estimated from the model by reporting the 
coefficient for randomization and the respective p-value. Restricted 
maximum likelihood was used as the method of estimation. The intra- 
cluster correlation coefficient (ICC) was calculated for the primary 
outcome (depressive symptoms). Analyses were done per intention–to- 
treat principle. Per protocol analysis on treatment completers versus 

control was done as sensitivity analysis. The analyst was blinded to the 
treatment group allocation. All statistical analyses were performed using 
SPSS for Windows, version 27 (IBM Corp). 

3. Results 

3.1. Participant flow 

The participant flow is presented in Fig. 1. In total, 1477 patients 
were assessed for eligibility of which 30% did not meet the study criteria 
and 40% refused to participate. A total of 190 patients were cluster- 
randomized to IPST (n = 89) or the control group (n = 101) based on 
hemodialysis shift. No patients had to be excluded because of active 
suicidality. At T1, dropout rates were somewhat higher in the inter-
vention group (n = 35, 39%) than in the control group (n = 33, 33%). 

3.2. Baseline characteristics 

Baseline demographics and clinical characteristics of included pa-
tients are shown in Table 1. Patients who were lost to follow-up were 
more likely to be of migration background (52% versus 39%, p = 0.09), 
to be married (52% versus 35%, p = 0.14) and to be on the waiting list 
for a kidney transplant (38% vs 27%, p = 0.30) (Supplemental Table S1). 

3.3. Treatment adherence 

Of 89 patients in the intervention group, 71 (80%) patients started 
the allocated intervention and 48 (54%) completed at least three mod-
ules and were considered to have completed the treatment (Fig. 1). 
Thirteen participants (18%) who started the intervention needed assis-
tance with the use of the tablet computer and 32 (45%) also needed help 
with filling out the exercises. Average duration of the treatment for 
treatment-completers was 7.3 ± 2.2 weeks. Reasons for not starting the 
intervention or dropout were health problems or hospitalization (n =
16), no motivation (n = 12), death or dialysis withdrawal (n = 4), 
receiving a kidney transplant (n = 4), dissatisfaction with the treatment 
(n = 4) or cognitive problems (n = 1). There were no significant dif-
ferences between completers and non-completers in baseline charac-
teristics (Supplemental Table S1). 

3.4. Improvement on outcome measures 

The results of the intention to treat analysis are presented in Table 2. 
The scores on the BDI-II dropped by approximately 4 points (21%) in 
both the intervention and control group, but no significant differences 
were found between the groups (− 0.1, 95%CI -3.0; 2.7, p = 0.94). The 
minimal clinically important difference, defined as 17.5% of the base-
line BDI-II score of 19.0, is 3.3 points. Per protocol sensitivity analysis of 
48 treatment completers compared to the control group showed com-
parable results (− 1.0, 95%CI -4.0; 1.9, p = 0.50) (Table 3). The sec-
ondary outcome scores of symptoms of anxiety, health related quality of 
life and dialysis symptoms also improved, but differences found between 
the two study arms at T1 were not significant either. 

ICC was 0.029 for the primary outcome depression. The design effect 
of this study was 1.12 with a calculated effective sample size of n = 169. 

3.5. Treatment satisfaction 

The IPST was rated with an average of 7.4 ± 1.4 on a 10-point scale 
with 1 being the worst rating and 10 the best rating. Most patients 
indicated that the IPST was clear (89%) and easy to use (86%). The 
majority was satisfied with the frequency of feedback (88%) and rated 
the quality of the feedback as good or excellent (82%). 
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4. Discussion 

This is the first controlled cluster randomized trial that investigates 
the effectiveness of a guided self-help IPST tailored to hemodialysis 
patients with depressive symptoms versus care-as-usual. We found an 
identical improvement of 4 BDI-II points (21%) in both groups, which 
exceeds the minimal clinically important difference, but shows no 
treatment effect. It is concluded therefore, that guided self-help IPST 

does not seem to be more effective than care-as-usual in lowering 
depressive symptoms in hemodialysis patients. No differences were seen 
between the groups in secondary outcomes: change of symptoms of 
anxiety, HRQoL or dialysis symptoms. 

The fact that we did not find a treatment effect of guided self-help 
IPST was surprising as evidence exists of its possible effectiveness in 
other chronic patient populations and because of promising results from 
feasibility trials in dialysis patients [32,33,40,55]. Furthermore, a recent 

Analyzed 
♦ Intention to treat (n=89)
♦ Per protocol analysis (n=48)

T1 measurement completed (n=68)

Analyzed
♦ Intention to treat (n=101)
♦ Per protocol analysis (n=101)

Analysis

Enrollment

Assessed for eligibility (n=1477)

Excluded  (n=249)
♦ BDI-II <10 (n=190)
♦ BDI-II unknown (n=36)
♦ Insufficient Dutch (n=7)
♦ Excluded after retroactive inclusion 

(n=16)*

Cluster randomized (n = 190)

Allocated to intervention (n= 89)
♦ Received allocated intervention (n=71)

� Completed module 1 (n=68)
� Completed module 2 (n=59)
� Completed module 3 (n=48)
� Completed module 4 (n=45)
� Completed module 5 (n=42)

♦ Did not receive allocated intervention (n=18)**

T1 measurement completed (n=54)

Follow-Up

Lost to follow-up (n=35)
♦ Died: 6
♦ Physical illness: 12
♦ Kidney transplant: 5
♦ Foreign country: 1
♦ No motivation: 11

Allocated to control (n= 101)
♦ Received allocated intervention (n= 101)
♦ Did not receive allocated intervention (n=0)

Lost to follow-up (n=33)
♦ Died: 9
♦ Physical illness: 8
♦ Kidney transplant: 5
♦ Foreign country: 1
♦ No motivation: 10

Signed informed consent (n=439)

Excluded  (n=1038)
♦ Not meeting inclusion criteria (n=449)
♦ Declined to participate (n=589)

Allocation

Fig. 1. Consort Flow Diagram. 
* Reasons for exclusion after retroactive inclusion: BDI <10 at time of randomization. 
**Reasons for not receiving allocated intervention: No motivation (n = 5), physical illness (n = 5), died (n = 3), receiving kidney transplant (n = 2), participating in 
study in too confronting (n = 2), cognitive problems (n = 1). 
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systematic review shows statistically significant improvements in 
depression scores of CBT, including PST, in comparison with depression 
scores of control groups [15]. The improvement in our control group 
suggests that the improvement in both groups may be explained by 
spontaneous recovery, regression to the mean, a possible therapeutic 
advantage for patients in the care-as-usual arm associated with 
involvement in a trial (Hawthorne effect) or a combination of a sample 
more favorable to recovery in the control arm than the treatment arm 
[5]. 

Both self-help and internet-based therapies have shown to be effec-
tive in various cohorts of chronic somatically ill patients [29–31]. The 
main potential benefits of internet-based therapies compared to con-
ventional face-to-face therapy are better access to psychological support 
and overcoming barriers like direct cost, time, distance and mobility 
limitation [32,34]. It is possible that Internet-based interventions are 
less effective in the dialysis population compared to other chronically ill 
patient populations due to older age, the large treatment and illness 
burden of patients with kidney failure on dialysis therapy and high 
unemployment rates, which may decrease the acceptance and usage 
skills associated with the Internet [26,34]. As we did not assess which 
aspect of the IPST was too complex, the content itself or the access on 
tablet-computers, we cannot answer this question based on our results. 
However, our experience was that the majority of the patients needed 
assistance with filling out the exercises due to cannulation of the 
dominant arm or computer illiteracy and not with explanation of the 
exercises, which might be an indication that the accessibility of IPST is a 
problem in the dialysis population and not the content of the interven-
tion itself. More research on the effectivity of the various IPST aspects is 
necessary before any conclusions can be drawn and more research is 
needed on how the accessibility and design of the content of an inter-
vention can be optimized, with the purpose to develop an effective 
treatment available for all hemodialysis patients. 

4.1. Strengths and limitations 

The strength of our study is that it is the first randomized controlled 
trial with an intention to treat analysis on a ICBT intervention in he-
modialysis patients. Other strengths are the development of an inno-
vative, accessible, tailor-made, waiting-list free internet-based 
intervention focused on practical daily life issues for hemodialysis pa-
tients and the embedding of a mental health intervention in routine 
hemodialysis care. A final strength is the relatively large sample size for 
a study on a psychosocial intervention in hemodialysis patients. 

This study has several limitations. First, the substantial non- 
adherence to the intervention and the large number of drop-outs at T1 
may lead to biased results and may leave the study underpowered. 
Dropout rates of 30% are seen in other internet-based intervention 
studies in patients with elevated depression [16], and the additional 
non-adherence and dropouts in our study are most likely due to physical 
limitations imposed by chronic renal failure and dialysis treatment and 
possible stigma. To account for this issue we used linear mixed model 
analysis, which takes dropout into account by estimating the individual 
slope based both on the measurements of that individual and on com-
plete observed data of other similar individuals in the data set. We can, 
however, not exclude residual confounding due to non-random dropout 
from treatment and/or follow-up. 

Second, despite our best efforts, we have a lower-than-expected 
enrollment rate and we underestimated the design effect of cluster 
randomization which lowers our effective sample size to 169. Although 
this might leave the study underpowered, it is not likely that a different 
effect size will be found with an additional inclusion of 50 patients. 

Third, we used a cutoff on the BDI-II of ≥10 to include patients with 
elevated symptoms of depression instead of confirming a diagnosis of 
major depression disorder with a clinical interview or combining the 
BDI-II score with other depression scales to assess depressive symptoms 
more comprehensively. Although this is common practice in other 

Table 1 
Patient characteristics of 190 hemodialysis patients at baseline.  

Characteristic All 
patients 
(n = 190) 

Intervention (n =
89) 

Control 
(n = 101) 

Demographic    
Age (year) 64 ± 15 63 ± 15 65 ± 15 

Male sex 117 (62%) 57 (64%) 60 (60%) 
Immigrant* 83 (44%) 38 (43%) 45 (45%) 
Country of birth    

The Netherlands 124 (65%) 61 (69%) 63 (62%) 
Social    

Married/in a relationship 78 (41%) 39 (44%) 39 (39%) 
Has Children 134 (71%) 63 (71%) 71 (70%) 

Education**    
Low 75 (40%) 33 (37%) 42 (42%) 
Middle 81 (43%) 45 (51%) 36 (36%) 
High 33 (17%) 11 (12%) 22 (22%) 
Employed 14 (7%) 7 (8%) 7 (7%) 

Renal and dialysis    
Dialysis vintage (months) 26 [8–49] 23 [7.5–43.5] 32 

[8.5–56] 
Primary kidney disease    

Renal vascular disease 39 (21%) 20 (23%) 19 (19%) 
Diabetic nephropathy 56 (30%) 24 (27%) 32 (32%) 
Glomerulonephritis 15 (8%) 6 (7%) 9 (9%) 
Other 60 (32%) 29 (33%) 31 (31%) 
Kt/Vurea at baseline 3.9 ± 1.2 3.9 ± 1.2 3.9 ± 1.2 
On waiting list for kidney 
transplant 

59 (31%) 28 (32%) 31 (31%) 

Residual diuresis of ≥100 ml/ 
24 h 

113 (60%) 57 (64%) 56 (55%) 

Clinical    
Davies comorbidity score    

Low comorbidity 34 (18%) 16 (18%) 18 (18%) 
Moderate comorbidity 114 (60%) 54 (61%) 60 (59%) 
High comorbidity 42 (22%) 19 (21%) 23 (23%) 

Comorbid conditions    
Diabetes mellitus 98 (52%) 45 (51%) 53 (53%) 
Cardiovascular disease*** 162 (85%) 73 (82%) 89 (88%) 

Laboratory    
Hb (g/dL) 11.2 ± 1.3 10.9 ± 1.2 11.5 ± 1.3 
Phosphate (mg/dL) 5.1 ± 1.7 5.1 ± 1.8 5.1 ± 1.7 
Albumin (g/L) 3.7 ± 0.5 3.8 ± 0.4 3.6 ± 0.5 
PTH (pg/mL) 38 ± 30 39 ± 29 38 ± 32 

Psychiatric    
Psychiatric diagnosis in medical 

history    
None 148 (78%) 67 (75%) 81 (80%) 
Major depressive disorder 16 (8%) 6 (7%) 10 (10%) 
Anxiety disorder 6 (3%) 5 (6%) 1 (1%) 
Other 32 (17%) 18 (20%) 14 (14%) 

BDI-II score 19.0 ± 7.7 19.0 ± 7.2 19.0 ± 8.1 
BAI score 13.8 ±

10.5 
13.0 ± 9.9 14.6 ±

11.0 
Current psychotherapy 18 (10%) 12 (14%) 6 (6%) 
Current psychopharmic use    

Antidepressants 37 (20%) 20 (23%) 17 (17%) 
Benzodiazepine 38 (20%) 21 (24%) 17 (17%) 

Note: Values are presented as mean ± standard deviation, median [interquartile 
range], or frequency (percentage). 
Abbreviations: BDI-II, Beck Depression Inventory; BAI, Beck Anxiety Inventory; 
SSRI, selective serotonin reuptake inhibitor; SNRI, Serotonin and norepineph-
rine reuptake inhibitors. 

* Immigrant status is based on country of birth of both patient and biological 
parents of patient. 

** Education: Low = primary education, middle = secondary education, high 
= higher professional education and university. 

*** CVD = acute coronary syndrome, angina pectoris, percutaneous coronary 
angioplasty, coronary artery bypass surgery, heart failure, peripheral arterial 
vascular disease, stroke, hypertension. 
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clinical trials on online psychotherapy, this may have led to misclassi-
fication bias of depression and dilution of the treatment effect. A recent 
systematic review on depression screening tools in dialysis patients 
advices a higher cutoff of ≥16 on the BDI-II for diagnosis of major 
depressive disorder. The use of a lower cutoff could potentially lead to 

overdiagnosis of depression due to overlap between symptoms of kidney 
failure and depression. However, when this higher cutoff of 16 was used 
on our data (n = 110), no trend was seen in favor of the intervention. 

Fourth, we considered participants who completed at least three 
modules to have completed the treatment, as is common practice in this 

Table 2 
Intention to treat Linear Mixed Model analyses of primary and secondary outcomes for the intervention and control group.    

Intervention 
T0: n = 89 
T1: n = 54 

Control 
T0: n = 101 
T1: n = 68 

Crude MD (95%CI)* 
n = 190 

p-value Adjusted MD (95%CI)** 
n = 190 

p-value 

Primary outcome        
Depression (BDI-II) T0 

T1 
19.0 ± 7.2 
14.7 ± 8.5 

19.0 ± 8.1 
15.2 ± 7.7 

− 0.2 (− 2.8;2.4) 0.87 -0.1 (− 3.0;2.7)  
0.94 

Secondary outcomes***        
Anxiety (BAI) T0 

T1 
13.0 ± 9.9 
11.9 ± 9.0 

14.6 ± 11.0 
11.2 ± 8.5 

2.0 (− 0.5;4.5) 0.12 2.1 (− 0.7;4.8) 0.15 

HRQoL (SF-12), 
PCS 

T0 
T1 

27.0 ± 7.9 
33.4 ± 8.6 

28.4 ± 9.2 
34.2 ± 9.7 

− 1.0 (− 4.0;2.0) 0.50 − 1.3 (− 4.7;2.1) 0.45 

HRQoL (SF-12), 
MCS 

T0 
T1 

48.5 ± 10.0 
50.2 ± 9.4 

49.0 ± 10.1 
48.0 ± 9.4 

1.0 (− 2.4;4.4) 0.55 0.1 (− 3.7;3.9) 0.96 

Dialysis symptoms (DSI), Presence score T0 
T1 

15.5 ± 6.6 
13.9 ± 7.3 

14.6 ± 5.9 
14.7 ± 5.6 

− 1.4 (− 3.2;0.5) 0.14 − 1.2 (− 3.2;0.8) 0.24 

Dialysis symptoms (DSI), Bothersome score T0 
T1 

46.0 ± 23.6 
39.5 ± 24.2 

44.6 ± 22.5 
42.0 ± 18.3 

− 1.4 (− 7.5;4.7) 0.65 − 1.3 (− 7.9;5.4) 0.71 

Note: Values are presented as mean ± standard deviation. 
Note: A positive MD represents a higher value in the intervention group, a negative MD represents a lower value in the intervention group. 
Note: BDI-II and BAI score range 0–63, SF-12 score range 0–100, DSI symptom score range 0–30, DSI bothering score range 0–150. 
Abbreviations: MD, mean difference; CI, confidence interval; BDI-II; Beck Depression Inventory – Second edition, BAI; Back Anxiety Inventory, HRQoL, health-related 
quality of life; SF-12, 12-Item Short Form Health Survey; PCS, Physical Component Summary; MCS, Mental Component Summary; DSI, Dialysis Symptom Index. 

* Crude Linear mixed model analysis with baseline scores as a fixed effect factor in the model. Treatment effect was incorporated by adding randomization as fixed 
effect factor in the model. Treatment effect was estimated from the model by reporting the coefficient for randomization and the respective p-value. Restricted 
maximum likelihood was used as the method of estimation. Analyses were performed using SPSS for Windows, version 27 (IBM Corp). 

** Adjusted linear mixed model analysis with the respective clusters and baseline scores as fixed effect factors and the respective centers as random effects factor in 
the model. A significant improvement was seen after adding center as a random intercept. Treatment effect was incorporated by adding randomization as fixed effect 
factor in the model. Treatment effect was estimated from the model by reporting the coefficient for randomization and the respective p-value. Restricted maximum 
likelihood was used as the method of estimation. Analyses were performed using SPSS for Windows, version 27 (IBM Corp). 

*** Naïve model without random intercept for center because convergence was not achieved. 

Table 3 
Per protocol Linear Mixed Model sensitivity analyses of primary and secondary outcomes for the intervention and control group.    

Intervention 
T0: n = 48 
T1: n = 41 

Control 
T0: n = 101 
T1: n = 68 

Crude MD (95%CI)* 
n = 149 

p-value Adjusted MD (95%CI)** 
n = 149 

p-value 

Primary outcome        
Depression (BDI-II) T0 

T1 
18.1 ± 6.0 
13.4 ± 8.4 

19.0 ± 8.1 
15.2 ± 7.7 

− 0.9 (− 3.5;1.8) 0.53 − 1.0 (− 4.0;1.9) 0.50 

Secondary outcomes***        
Anxiety (BAI) T0 

T1 
12.8 ± 10.9 
11.5 ± 9.1 

14.6 ± 11.0 
11.2 ± 8.5 

1.5 (− 1.2; 4.3) 0.27 1.5 (− 1.5; 4.6) 0.32 

HRQoL (SF-12), 
PCS 

T0 
T1 

28.9 ± 7.5 
34.8 ± 8.8 

28.4 ± 9.2 
34.2 ± 9.7 

− 0.4 (− 3.7; 3.0) 0.83 − 0.5 (− 4.2; 3.2) 0.79 

HRQoL (SF-12), 
MCS 

T0 
T1 

48.0 ± 9.6 
50.6 ± 9.7 

49.0 ± 10.1 
48.0 ± 9.4 

1.4 (− 2.3; 5.1) 0.46 0.4 (− 3.7; 4.5) 0.85 

Dialysis symptoms (DSI), Presence score T0 
T1 

15.9 ± 7.3 
13.9 ± 7.4 

14.6 ± 5.9 
14.7 ± 5.6 

− 1.5 (− 3.5; 0.5) 0.13 − 1.2 (− 3.4; 0.9) 0.55 

Dialysis symptoms (DSI), Bothersome score T0 
T1 

46.2 ± 25.6 
39.6 ± 24.3 

44.6 ± 22.5 
42.0 ± 18.3 

− 1.8 (− 8.4; 4.8) 0.58 − 1.6 (− 8.8; 5.6) 0.67 

Note: Values are presented as mean ± standard deviation. 
Note: A positive MD represents a higher value in the intervention group, a negative MD represents a lower value in the intervention group. 
Note: BDI-II and BAI score range 0–63, SF-12 score range 0–100, DSI symptom score range 0–30, DSI bothering score range 0–150. 
Abbreviations: MD, mean difference; CI, confidence interval; BDI-II; Beck Depression Inventory – Second edition, BAI; Back Anxiety Inventory, HRQoL, health-related 
quality of life; SF-12, 12-Item Short Form Health Survey; PCS, Physical Component Summary; MCS, Mental Component Summary; DSI, Dialysis Symptom Index. 

* Crude Linear mixed model analysis with baseline scores as a fixed effect factor in the model. Treatment effect was incorporated by adding randomization as fixed 
effect factor in the model. Treatment effect was estimated from the model by reporting the coefficient for randomization and the respective p-value. Restricted 
maximum likelihood was used as the method of estimation. Analyses were performed using SPSS for Windows, version 27 (IBM Corp). 

** Adjusted linear mixed model analysis with the respective clusters and baseline scores as fixed effect factors and the respective centers as random effects factor in 
the model. A significant improvement was seen after adding center as a random intercept. Treatment effect was incorporated by adding randomization as fixed effect 
factor in the model. Treatment effect was estimated from the model by reporting the coefficient for randomization and the respective p-value. Restricted maximum 
likelihood was used as the method of estimation. Analyses were performed using SPSS for Windows, version 27 (IBM Corp). 

*** Naïve model without random intercept for center because convergence was not achieved. 
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IPST intervention in other medical populations [40]. However, as we did 
not conduct a BDI-II assessment after the first three modules due to 
practical reasons, there is no certainty that the effect of completing only 
the first three modules is the same as completing all five modules. 

Fifth, the per protocol sensitivity analysis hampers randomization 
because of afterwards selection on intervention completers, which 
should be considered as a weakness. If a treatment effect would have 
been found, this might have been invalid. 

Sixth, the majority of the participants reported the intervention to be 
easy to use and clear, however, this is likely biased due to dropouts at 
T1. 

4.2. Conclusion 

To the best of our knowledge, this is the first RCT that examines the 
effect of guided self-help IPST for depressive symptoms in hemodialysis 
patients. In both the intervention and control group a decrease in 
depression scores of 21% over time was found. However, we did not find 
a significant difference in improvement of depressive symptoms be-
tween the intervention and control group. Although recruitment rates 
were low, dropout rates were high and there were no differences in 
outcomes between the intervention and control group, this trial adds to 
the limited evidence on treatment of depression in hemodialysis pa-
tients. Future research should examine how to best design content and 
accessibility of an intervention for depressive symptoms in hemodialysis 
patients. 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.genhosppsych.2022.01.008. 
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