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BRIEF REPORT

Implications
Practice: Technology-assisted cognitive-
behavioral therapy may be a feasible option to re-
duce symptoms of depression, pain, and fatigue, 
and to increase quality of life in patients with end-
stage renal disease (ESRD) who are being treated 
at a hemodialysis (HD) facility.

Policy: Policymakers who want to address the 
Kidney Disease Improving Global Outcomes 
(KDIGO) call in 2015 for integration of symptom 
assessment and management in routine ESRD 
care should consider novel technology-assisted 
interventions for addressing psychosocial 
symptoms.

Research: Future studies are needed in larger 
samples to examine scalability and effectiveness 
of the intervention and generalizability across 
gender and racial/ethnic subgroups.
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Abstract
Technology-assisted cognitive-behavioral therapy (CBT) 
interventions have been conducted for symptoms including 
depression, pain, and fatigue in patients with chronic illnesses 
but not in end-stage renal disease (ESRD). The purpose of 
this study was to pilot the feasibility and acceptability of a 
technology-assisted CBT intervention in ESRD patients on 
hemodialysis (HD), share design and implementation lessons 
learned, and provide preliminary results on changes in select 
patient-reported symptoms. This was a single-center pilot 
feasibility study of adult ESRD patients on HD. Study eligibility 
required clinically elevated levels of at least one symptom 
(depression, pain, or fatigue). Patients met weekly with a 
CBT therapist for eight sessions, each 45–60 min, during 
HD sessions via a video-conferencing platform. Symptom 
questionnaires were completed at baseline and 3 months 
follow-up. Of 10 patients screened, 100% screened positive for 
at least one symptom, 100% of eligible patients consented, and 
eight (of 10) completed the intervention (mean age 59 years, 
50% male, 50% African American). Patient adherence and 
satisfaction was high, and seven of the eight patients completed 
all eight prescribed sessions. Minimal interference with HD 
was reported. Preliminary results indicate no statistically 
significant changes in depression, fatigue, or pain at follow-up. 
However, there was small improvement in SF-36 Physical 
Component score [t(7) = −2.60, p = .035], and four of the 
six patients (67%) with clinically elevated pain at baseline 
reported improvement at follow-up. A technology-assisted CBT 
intervention for ESRD patients was feasible, well-accepted, and 
required minimal additional resources in the HD setting. Larger, 
adequately powered clinical trials are needed to evaluate the 
effect on ESRD patient-reported outcomes.
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INTRODUCTION
Despite advances in hemodialysis (HD) treatment, 
the majority of patients with ESRD report a high-
symptom burden that is comparable to patients with 
advanced cancer [1–3]. Depression, pain, and fatigue 
are among the most common symptoms in this popu-
lation, reported by 20%–90% of patients [4–6]. These 
symptoms are often comorbid and may exacerbate 
one another [7]. Symptoms of depression, pain, and 
fatigue are robust predictors of poor health-related 
quality of life (HRQOL) in HD patients [3, 6, 8]. 

Furthermore, these symptoms are associated with 
medication nonadherence and missed and short-
ened HD sessions [9–11], which in turn may lead to 
increased hospitalization and mortality [9, 12, 13].

Despite the negative impact of these symptoms on 
HRQOL and health outcomes, many symptoms go 
untreated despite available treatment options. For ex-
ample, in a study of ESRD patients starting dialysis, 
only 16% of patients with depressive symptoms were 
engaged in mental health treatment [14]. Similarly, 
75% of 200 HD patients with pain were found to have 
ineffective pain management [15]. Pharmacotherapy 
alone for depression and pain does not appear to be 
a viable option, as HD patients are reluctant to ac-
cept it for managing symptoms, and it may even im-
pair their HRQOL secondary to burden, side-effects, 
or medication interactions. For these reasons, ESRD 
patients may be more likely to accept behavioral 
interventions, such as cognitive-behavioral therapy 
(CBT) [11, 16]. For example, a 3 month trial of CBT 
for depression in 59 HD patients reported a recruit-
ment rate of >95% and a volitional drop-out rate of 
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<1%, despite a high prevalence of personality dis-
orders in the sample [16]. This high adherence to 
behavioral therapy is in stark contrast to the rates of 
medication nonadherence in ESRD patients, which 
are estimated to be >90% in some studies [11].

Telemedicine may provide a novel platform to de-
liver CBT and can be tailored to address the unique 
challenges faced by ESRD patients. For example, 
it can be conducted in the HD clinic, allowing for 
face-to-face patient engagement without additional 
visits to mental health providers, reducing burden 
on patients and caregivers. Adherence to CBT treat-
ment during HD may also be higher as it is utilizing 
patients’ time while undergoing dialysis and not 
encroaching on their precious nondialysis time. 
Additionally, telemedicine-CBT can provide access 
to, and make efficient use of, trained CBT therap-
ists, and thus may be a scalable strategy. In contrast, 
CBT interventions conducted “chairside” in the HD 
facility, such as the ASCEND trial [17], are limited 
by patient access and availability of CBT providers 
willing to travel to HD units.

Given the high-symptom burden, its negative 
health consequences, and lack of optimal treat-
ment options, there is an urgent need to test novel 
approaches for symptom management for HD pa-
tients. Thus, to improve efficiency in the delivery 
of CBT in HD patients and reduce patient and 
provider burden, we tested CBT delivery using live 
video-conferencing in HD units in a single-center 
single arm feasibility study. CBT was utilized to ad-
dress symptoms of depression, pain, and fatigue. 
Our aims were three-fold: (a) To assess feasibility 
and acceptability of a technology-assisted CBT 
intervention in ESRD patients on HD; (b) to share 
design and implementation lessons learned; and (c) 
to provide preliminary results regarding changes in 
select patient-reported symptoms (depression, pain, 
fatigue, and HRQOL).

METHODS

Participants
ESRD patients on HD at a single Dialysis Clinic, 
Inc. (DCI) clinic were enrolled from April 2016 to 
October 2016. Consecutive HD patients at a single 
dialysis unit were approached by the study coord-
inator during their regular dialysis treatments and 
those that were interested in participating were 
screened for eligibility. Inclusion criteria included: 
(a) adults ≥18  years, (b) undergoing thrice-weekly 
maintenance HD for >3  months, and (c) clinically 
elevated levels of at least one symptom: depressive 
symptoms (>3 on the PHQ-2 [18]); pain (≥4 on a 1–10 
scale regarding worst pain over the past 2 weeks); 
and/or fatigue (≥4 on a 1–10 scale regarding fatigue 
over the past 2 weeks). Exclusion criteria included: 
(a) thought disorder, delusions, or active suicidal 
ideation; (b) active substance abuse; and (c) too ill 

or cognitively impaired to participate based on clin-
icians’ judgment. Patients with prior or current treat-
ment with antidepressant or analgesic medication 
were eligible if they screened positive for clinically 
significant levels of symptoms. The rationale for this 
was that a large number of these patients are report-
edly undertreated for their symptoms [14, 15] and 
may experience improvements in symptoms with 
the addition of a CBT intervention. Eligible parti-
cipants who met screening criteria were invited to 
participate in the study. The study was approved by 
the Institutional Review Board and DCI, and all par-
ticipants provided informed consent.

Intervention
CBT intervention sessions were conducted by three 
Masters-level trained behavioral therapists under 
the supervision of a licensed clinical psychologist 
(J.L.S.) using an approved, Health Information 
Portability and Accountability Act (HIPAA) com-
pliant, secure online video-conferencing platform 
(Vidyo). Each clinician worked with three or four 
patients and the same clinician followed a patient 
for the entire duration of the intervention to main-
tain continuity. The protocol included eight sessions 
which were conducted during regularly scheduled 
HD sessions. Each session lasted 45–60  min, with 
shorter sessions resulting from patient fatigue, as 
determined by clinician judgment, or the end of 
dialysis treatment for that day. The entire protocol 
lasted 8–10 weeks and was based on the number of 
symptoms being addressed, patient hospitalizations, 
or constraints in the clinician schedule. During 
sessions, patients used a study laptop with head-
phones and microphone and connected in real-time 
to therapists over a secure Wi-Fi hotspot.

Therapists were trained in CBT prior to the ini-
tiation of the intervention and employed cogni-
tive behavioral strategies according to a standard 
protocolized manual used for a collaborative care 
intervention designed for cancer patients [19, 
20]. The manual was modified to reflect the chal-
lenges and cognitions associated with ESRD and 
HD-dependence, including: (a) psycho-education 
regarding how ESRD diagnosis and treatment may 
contribute to symptoms of pain, depression, and fa-
tigue (e.g., energy conservation and the rest-activity 
cycle); (b) identification and cognitive restructuring 
of negative thought patterns regarding these symp-
toms; (c) developing pleasant activities and strat-
egies while considering the limitations of patients 
with ESRD on HD; (d) identifying and resolving 
communication difficulties that may exist between 
the patient and his/her family or medical team that 
prevent symptom management; (e) relaxation; and 
(f) facilitating understanding of how core beliefs 
and assumptions associated with ESRD and/or 
HD may prevent effective symptom management. 
In addition, the Oxford Guide to CBT for People with 
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Cancer (2nd ed.) [21] was utilized to provide further 
guidance for the delivery of CBT in patients with 
chronic illness. The fidelity of the intervention was 
monitored by J.L.S.

Instruments
Baseline sociodemographic and clinical data
Baseline data were collected from a standardized 
health interview and chart review and included 
sociodemographic characteristics, comorbidities, la-
boratory tests, and medications.

Symptom questionnaires
Patients were administered a battery of validated 
symptom questionnaires at baseline and at 3 month 
follow-up. Fatigue was measured using the 13-item 
Functional Assessment of Chronic Illness Therapy 
Fatigue (FACIT-F) [22]. Scores can range between 
0 and 52 with higher scores indicating lesser fatigue. 
A  score of <24 was used to classify fatigue, based 
on the average score of anemic cancer patients 
[23]. Depressive symptoms were measured using 
the 20-item Center for Epidemiological Studies-
Depression (CES-D) [24]. Scores can range between 
0 and 60, with higher scores indicating more depres-
sive symptoms. A score of ≥16 represents depressive 
symptoms in the clinical range. Pain was measured 
using the Brief Pain Inventory (BPI) [25], a 15-item 
scale that measures the pain intensity and interfer-
ence in the patient’s life. A score of ≥3 for “average 
level of pain over last 2 weeks” was used to clas-
sify pain. Lastly, quality of life was assessed by the 
Medical Outcomes Short Form 36 Health Survey 
(SF-36) [26]. The Mental and Physical Component 
Summary scores were calculated. Scores can range 
between 0 and 100, with higher scores indicating 
better HRQOL. These four measures are widely 
used in HD patients and have demonstrated con-
struct validity, reliability, and responsiveness to 
treatment [22, 27, 28].

Satisfaction with the intervention
Patient satisfaction was assessed at the end of the 
intervention via open-ended questions asked by the 
research coordinator. Nephrologist satisfaction was 
determined as obtaining approval for approaching 
their patient(s) about the intervention. Interference 
with HD was assessed by checking in with patients 
and dialysis staff and reviewing dialysis flowsheets.

Data analysis
Descriptive statistics (M and SD for continuous vari-
ables and proportions for categorical variables) were 
used to summarize the baseline sociodemographic, 
comorbidity, and lab characteristics. Rates for re-
cruitment, retention, and adherence were calcu-
lated. The rates of depressive symptoms, pain, and 
fatigue at or above the aforementioned cut-off scores 
were calculated at baseline. Paired t-tests were used 

to calculate change in scores from baseline to the 
3 month follow-up for each symptom category. Data 
analysis was completed in R [29].

RESULTS

Feasibility and retention
The recruitment and retention rate for our pilot 
study was excellent. Of the 10 patients approached, 
100% met eligibility criteria and agreed to be 
screened for depression, pain, and fatigue symp-
toms. Furthermore, 100% of patients screened posi-
tive for clinical levels of at least one symptom, and 
all consented for the study. Eight patients (80%) re-
mained in the study for the entire intervention and 
two patients discontinued the study prior to com-
pleting any research procedures (one patient moved 
to a different HD unit and one withdrew consent).

Baseline sample characteristics
The participants had a mean age of 58.7  years, 
50% were male and 50% were African American 
(Table 1). Ninety per cent of the sample had at least 
a high school education, and 100% of the sample was 

Table 1 | Sample characteristics at baseline (N = 10)

N (%) or M (SD)

Gender (male) 5 (50%)
Age (years) 58.70 (12.16)
Race
Caucasian 5 (50%)
African American 5 (50%)
High school degree or greater 9 (90%)
Employment
Retired 2 (20%)
Disabled due to chronic disease or other 

reasons
8 (80%)

Income
US$10,000 to US$20,000 3 (30%)
US$20,000 to US$30,000 4 (40%)
US$40,000 to >US$70,000 3 (30%)
Smoking history
Never smoked 4 (40%)
Currently smokes 1 (10%)
Use to smoke 5 (50%)
Current antidepressant medication use 6 (60%)
Current analgesic medication use 1 (10%)
Time on dialysis (years) 8.03 (12.77)
Diabetes 5 (50%)
Hypertension 9 (90%)
Cardiovascular disease 8 (80%)
Laboratory measures
Albumin 3.65 (.36)
Hemoglobin 10.69 (1.23)
Creatinine 7.66 (2.12)
Phosphorus 5.73 (2.71)
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retired or not working due to chronic disease or dis-
ability. Among the 10 patients, six reported use of 
current antidepressant medications, whereas only 
one reported use of analgesic medications. The ma-
jority of participants had comorbid diagnoses of car-
diovascular disease (80%), hypertension (90%), and 
diabetes (50%).

Baseline symptom prevalence and clustering was 
high (Fig. 1). Of the eight patients who completed 
the intervention sessions, six (75%) reported pain, 
six (75%) reported fatigue, whereas two (25%) pa-
tients reported depressive symptoms. Symptoms 
often co-existed—five of the eight patients reported 
both pain and fatigue, two reported both pain and 
depressive symptoms, and one patient reported ele-
vations in all three symptoms.

Study acceptability
Patient adherence to the intervention was high, with 
seven of the eight patients completing all eight pre-
scribed sessions, each session lasting 45–60 min (one 
patient completed only three of the eight sessions). 
Furthermore, patients reported high accept-
ability and satisfaction with the video-conferencing 
sessions: “I thought the therapy was helpful. It gave me a 
chance to get some stuff off my back.” and “Being able to 
talk one-on-one with someone was helpful.” Importantly, 
patients were comfortable engaging with their ther-
apist using headphones and a study laptop in the 
HD unit and denied concerns related to privacy. 
The intervention was also well received by neph-
rologists, and none were opposed to their patients’ 
recruitment and participation in the study. There 
was no reported interference with HD treatment 
due to the intervention.

Preliminary results on changes in patient-reported outcomes
Our preliminary results suggest statistically signifi-
cant but perhaps not clinically meaningful improve-
ments on the SF-36 Physical Component score, a 
measure of HRQOL, from baseline to 3  months 

follow-up [t(7)  =  −2.60, p  =  .035]. No significant 
changes in depression, pain, or fatigue were ob-
served from baseline to 3  months follow-up, al-
though there was a trend towards improvement in 
pain. Of the six patients who reported clinically ele-
vated pain at baseline, four (67%) reported reduced 
pain at follow-up. Although this improvement is 
modest (M = 2.75, SD = .96), it is notable for a short 
intervention that focused on three symptoms. See 
Fig. 2 for patient-level symptom changes. However, 
our study was not powered to test efficacy, and these 
results should be considered preliminary and inter-
preted with caution.

DISCUSSION
Our feasibility study showed that a technology-
assisted CBT intervention for ESRD patients was 
feasible and acceptable, as indicated by: high re-
cruitment, retention, and adherence rates; minimal 
equipment and dialysis staff involvement; therapist 
ability to engage patients on video-conferencing; 
lack of patient-reported privacy concerns in the HD 
facility; and lack of interference with HD treatment. 
Additionally, 100% of the patients approached met 
criteria for inclusion, which demonstrates the need 
for interventions focused on depression, pain, fa-
tigue, and quality of life in ESRD patients.

Although our preliminary results examining the 
changes in patient-reported outcomes are promising 
and hypothesis-generating, they are also limited 
given the small sample size. We observed a trend to-
ward decrease in pain, which reflects evidence sup-
porting CBT as an effective nonpharmacological 
treatment for chronic pain [30]. There was also 
an increase in physical functioning quality of life, 
possibly due to CBT giving patients’ generaliz-
able skills for problem solving, coping, and mood 
management across multiple aspects of their lives, 
including interpersonal relationships. In contrast, 
there was no impact of the intervention on depres-
sion scores, which may be due to low baseline levels 
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Fig. 1 | Baseline prevalence of patients reporting clinically elevated symptoms (N = 8). The threshold for defining elevated levels of 
symptoms was as follows: (1) Depressive symptoms (D) = CES-D ≥ 16; (2) Pain (P) = BPI average pain ≥ 3; (3) Fatigue (F) = FACIT-F ≥ 24 
(reverse scored: smaller values = more fatigue).
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of depression and short intervention duration in our 
study. Similarly, the intervention did not lead to a 
reduction in fatigue, which may be due to the multi-
factorial etiology of fatigue in this population, but 
future studies may use CBT skills to focus on sleep 
in addition to fatigue. These preliminary findings 
warrant evaluation in larger randomized clinical 
trials including an attentional control group (e.g., 
health education), as well as a longer follow-up 
period.

The present study used a novel intervention and 
technology-assisted platform, in light of known chal-
lenges to engaging in traditional in-person CBT 
for ESRD patients. Barriers to seeking face-to-face 
psychological treatment include overall symptom 
burden (e.g., fatigue); treatment inertia; and financial, 
time, and transportation constraints, particularly in a 
patient population who already attends thrice-weekly 
HD sessions in addition to other routine medical 
appointments. Thus, it is encouraging that growing 
evidence from randomized controlled trials sug-
gests that mental health interventions delivered via 
interactive video-conferencing are as efficacious as 
face-to-face interventions [31, 32]. Although compu-
terized CBT programs exist (e.g., Beating the Blues) 
and are effective for treating depression in primary 
care patients [33], they are unlikely to be effective 
for HD patients, who have a high prevalence of poor 
health literacy and limited use of and accessibility to 
technology-assisted health resources [34, 35]. Such 
barriers to self-guided computerized CBT programs 
call for novel ways to deliver CBT, such as telemedi-
cine, so it can be scalable to the hundreds and thou-
sands of HD patients that need it.

Our technology-assisted approach to CBT also has 
several potential benefits compared to interventions 
conducted “chairside” in the HD facility [16,  17]. 
Although chairside CBT reduces the number of 
medical visits by combining psychological treat-
ment and dialysis, there are potential limitations of 
patient adherence and ability of providers to travel 
to HD units. Indeed, results from this pilot study 
suggest that telemedicine may be a feasible platform 
for scalability, and this intervention is being tested 

in an ongoing trial (Technology Assisted Stepped 
Collaborative Care Intervention) including 150 pa-
tients with ESRD on HD who will be randomized 
to a technology-assisted stepped collaborative care 
intervention versus a technology-delivered health 
education (ClinicalTrials.gov NCT03440853).

Several lessons regarding screening, technology, 
and feasibility were learned from this pilot study. First, 
it would be beneficial to screen patients’ readiness 
for behavior change, based on the transtheoretical 
model [36], given the impact of stage of change on 
psychotherapy outcomes [37]. Although this study 
did not measure stage of change, it is possible that 
some patients who screened positive for symptoms 
and who consented to participation were not neces-
sarily ready to make behavior changes, which may 
have influenced their ability to benefit from the 
intervention. Future work might consider enrolling 
only patients in the contemplation stage or higher, 
to reduce confounding of intervention results by 
baseline stage of change. Second, one-click access to 
the Vidyo software ensured ease of use for patients 
with minimal technology experience while redu-
cing staff burden. Third, logistical lessons included 
having a secure and reliable Wi-Fi hotspot, phone/
in-person support from the research team to re-
spond to technology issues, and coordination of HD 
center staff to facilitate accessibility of the laptop/
tablet to patients and cleaning of the equipment in 
between uses. Finally, privacy concerns were minim-
ized by providing patients with a microphone and 
headphones, and in some instances, screens or pri-
vate rooms at the dialysis clinic. Overall, this inter-
vention required minimal additional resources in 
the outpatient HD setting.

There were several limitations to this pilot study, 
most notably the small sample size, which precludes 
the ability to make definitive conclusions regarding 
the efficacy of the intervention and to examine dif-
ferences in symptom levels across subgroups, such as 
race, gender, socio-economic status, or current use 
of antidepressant medications (which was reported 
by 60% of the sample). Although the small sample 
size may limit conclusions about recruitment and 

Fig. 2 | Individual change in depression, pain, and fatigue symptoms from baseline to 3 month follow-up (N = 8). Red lines = patients with elevated base-
line symptom levels. Blue lines = patients without elevated baseline symptom levels. Each line indicates an individual patient. For each panel, the horizontal 
dashed line indicates threshold for defining elevated levels of symptoms: (1) CES-D ≥ 16, (2) BPI average pain ≥ 3, (3) FACIT-F ≥ 24 (reverse scored: smaller 
values = more fatigue).
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retention in a larger trial, the feasibility findings re-
lated to using technology to deliver CBT in dialysis 
units are likely to be applicable to other dialysis units 
given similar workflow practices. Of relevance, 90% 
of the sample reported at least a high school educa-
tion; thus, this protocol may not be generalizable 
to individuals with less education. Finally, this pilot 
study included a relatively short follow-up period 
(3 months) and therefore maintenance of the bene-
fits of the intervention is not known.

In conclusion, our pilot study demonstrates that 
conducting CBT via video-conferencing in the dia-
lysis unit is feasible, acceptable, and has high rates 
of both recruitment and retention, highlighting the 
need for such interventions. By overcoming patient 
and provider barriers, telemedicine may provide 
a novel way of delivering a scalable CBT interven-
tion targeting common mental and physical health 
symptoms in ESRD patients. Future randomized 
controlled trials are needed to evaluate the efficacy 
of technology-assisted CBT in improving patient-
centered outcomes and HRQOL across gender and 
racial/ethnic subgroups.
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