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Follow-Up Study on the Effect of Cognitive
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ABSTRACT: Objectives: Patients with chronic kidney disease (CKD) undergoing haemodialysis often experience
a myriad of psychosocial problems, resulting in poor adherence to their therapeutic regimen. This study aimed
to examine the effect of cognitive behaviour therapy (CBT) on dialysis, fluid, drug and diet adherence among a
previously reported sample of CKD patients undergoing haemodialysis. Methods: A randomised controlled trial
was conducted between January 2013 to Febrary 2014 on a random selection of 67 CKD patients attending a
tertiary multispecialty hospital in India. The experimental group (n = 33) was exposed to CBT, whereas the control
group (n = 34) received non-directive counselling. A haemodialysis adherence scale was developed and used to
assess adherence to the treatment regimen. The effect size was calculated using Cohen’s d statistics. Results: At
six months, mean reductions from baseline were observed in the experimental group in terms of interdialytic
weight gain (-1.23 kg; effect size: 0.57), systolic blood pressure (-22.18 mmHg; effect size: 0.71) and diastolic blood
pressure (-10.06 mmHg; effect size: 0.72), whereas mean increases were noted in haemoglobin (+0.75 g/dL; effect
size: 0.31) and adherence to dialysis (+0.94; effect size: 0.51), fluids (+16.34; effect size: 2.30), diet (+61.19; effect size:
4.75) and drugs (+10.73; effect size: 1.3). Differences from baseline were significantly higher in the experimental
group compared to the control group (P = 0.001 each). Conclusion: These results show that CBT is more effective
than non-directive counselling for improving therapeutic adherence and physiological, clinical parameters among
CKD patients undergoing haemodialysis.

Keywords: Chronic Kidney Disease; Hemodialysis; Patient Adherence; Cognitive Behavior Therapy; Hemoglobin;
Weight Gain; Blood Pressure; Randomized Controlled Trial.
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ADVANCES IN KNOWLEDGE

- 10 the best of the authors’ knowledge, this is the first study in India to evaluate the effect of cognitive behaviour therapy (CBT) on patients with
chronic kidney disease (CKD) undergoing haemodialysis using both objective physiological indicators along with subjective measures of therapeutic
adherence.

APPLICATION TO PATIENT CARE
- Theresults of this follow-up study support the inclusion of CBT in the routine management of CKD to improve treatment adherence. Such measures
may increase the cost-effectiveness of care and decrease the burden of disease in this patient population.
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HRONIC KIDNEY DISEASE (CKD) IS ONE OF

the 20 most common disorders globally, with

a prevalence rate of 11-13%.! According to
the Global Burden of Disease study, there was a 32%
increase in renal failure-related deaths between 2005
and 2015 In kidney disease, the management of
fluctuations in blood pressure, blood sugar and other
parameters is challenging and there is a high risk of
death due to heart disease and other causes.’ Ongoing
haemodialysis is a critical and life-sustaining form of
treatment for patients diagnosed with CKD, especially
as kidney transplantation is not always feasible for
legal, financial or medical reasons.* As such, there has
been a considerable rise in the usage of maintenance
dialysis in recent years.®

However, patients often find it difficult to adhere
to a regular regimen involving the strict administration
and control of fluid, diet, medications and many hours
of dialysis.®* McDade-Montez et al. reported that up to
18% of patients quit haemodialysis within four years
due to depression.” Other researchers have similarly
found depressive symptoms to represent a significant
early warning sign of poor outcomes and mortality
among CKD patients.*® In India, adherence to dialysis
is often low due to the lack of standard dialysis services
in government hospitals and inadequate medical
insurance to support treatment costs at private
facilities.®

End-stage renal disease represents a considerable
drain on healthcare funding due to the enormous
costs and prolonged nature of treatment, particularly
among developing countries.® Non-adherence to
dialysis is associated with higher rates of morbidity and
mortality.!* Moreover, the aftermath of non-adherence
in the context of chronic illnesses such as CKD often
results in the wasting of valuable healthcare resources
and poor health outcomes and quality of life."? In turn,
adherence to haemodialysis treatment and stable
laboratory and physiological indicators are related to
positive healthcare outcomes.”

Interventions involving cognitive or behavioural
components have been shown to improve patient
compliance.®* Cognitive behaviour therapy (CBT) is
a form of psychotherapy that aims to elicit, examine
and replace negative thoughts to encourage emotional
regulation and positive behavioural changes.”® This
type of therapy is considered to be especially useful
for patients with chronic diseases who face difficulties
in following strict therapeutic regimens or to help
alleviate common psychological conditions such as
anxiety and depression.'*-* For example, dysfunctional
thoughts such as ‘nothing can improve my condition’
can result in harmful emotions and practices such

as missing dialysis sessions or skipping prescribed
medicines, further reinforcing problematic beliefs.”

A previous randomised controlled trial was
conducted to determine the effect of CBT on anxiety
and depression among 67 patients undergoing
haemodialysis.” There was a significant reduction in
mean anxiety (F = 76.739; P = 0.001) and depression
(F = 57.326; P = 0.001) scores in the experimental
group compared to the control group. However,
the initial study focused solely on improvements in
anxiety and depression rather than patient adherence
to treatment.*® Therefore, the current follow-up
study’s objective was to examine the efficacy of CBT
intervention on therapeutic adherence among patients
with CKD, including dialysis, fluid, diet, and drug
adherence.

Methods

As previously reported, a randomised controlled trial

was conducted between January 2013 to Febrary 2014
at the haemodialysis unit of a tertiary multispecialty
hospital in India.*® The trial was conducted in
accordance with the Consolidated Standards of
Reporting Clinical Trials guidelines.”> The target
population consisted of CKD patients aged 20 to 65
years undergoing maintenance dialysis for at least one
year and who had scored >7 in any of the subscales of
the Hospital Anxiety Depression Scale.”® Patients who
could not read and write either English or the regional
language of Kannada were excluded from the trial, as
were patients who required ambulation assistance,
those waiting for a kidney transplant and individuals
who were being treated for a psychiatric illness.

In order to detect a difference of 25% and at
a power of 80% and a 95% confidence level, the
necessary sample size was calculated to be 33,
accounting for a 20% attrition rate and based on an
expected prevalence of general treatment adherence
of 50%. A total of 150 patients were screened for
eligibility, of which 60 were excluded, 10 dropped out
and 13 discontinued treatment, resulting in a final
sample of 67 participants.®® Computer-generated
block randomisation was applied to assign patients to
either group.” A total of 33 and 34 participants were
thus allocated to the experimental and control groups,
respectively.

Both groups were given routine care during
dialysis; however, the experimental group received
CBT, whereas the control group received non-
directive counselling. The study was single-blinded by
concealing the participants to the type of intervention
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Figure 1: Flowchart showing the randomised controlled trial design utilised in the current study.
Reproduced with permission from Valsaraj BR Bhat SM, Latha KS. Cognitive behaviour therapy for anxiety and depression among people

undergoing haemodialysis: A randomised control trial.”’

received. In addition, group allocation was kept
confidential from dialysis staff and nephrologists as
these individuals recorded information regarding
certain adherence indicators, such as interdialytic
weight gain (IDWG), blood pressure and haemoglobin.
Full details of the study design have been previously
published elsewhere [Figure 1].%

According to group allocation, a specialist in
psychiatric mental health nursing with prior CBT
training administered either CBT or non-directive
counselling to the patients.*® The therapist spent an
equal amount of time with patients in both groups,
with all participants receiving information concerning
the importance of adherence. The CBT was admin-
istered over the course of 10 individual sessions
conducted on a weekly basis, with each session lasting
approximately 50 minutes to one hour. Cognitive,
behavioural and didactic techniques were taught in
order to alter maladaptive thoughts and non-adherent
behaviours.” A specific CBT module (including the
objectives, techniques and roles of both the therapist
and patient), diary (with daily homework for patients)
and manual (reference material for the therapist on
how to carry out the therapy) were developed. These
documents were validated by nine experts in related
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fields, including clinical psychologists, psychiatric
nurses, psychiatrists, nephrologists and dieticians.

Data were collected via patient records, laboratory
testing and personal interviews with the patients and
caregivers at three distinct points in time: (1) at base-
line before the intervention; (2) at three months post-
intervention; and (3) at six months post-intervention.
A haemodialysis adherence scale was developed specif-
ically for the purposes of this study. Appropriate and
relevant items were generated following an extensive
literature review and discussion with experienced neph-
rologists, dialysis technicians, dieticians and dialysis
patients and their caregivers.

The final version of the scale included five sub-
scales: the adherence indicators, dialysis adherence,
fluid adherence, diet adherence and drug adherence
subscales. Items in the adherence indicators section
consisted of data sourced directly from the patients’
laboratory results and medical records, while inform-
ation in the dialysis, fluid, diet and drug adherence
subscales were collected during personal interviews
with the participants, corroborated by interviews with
the patient’s caregiver (i.e. the parent, spouse or child
regularly accompanying the patient to the hospital for
the dialysis).
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Table 1: Baseline physiological indicators and adherence
scores according to group allocation* among patients with
chronic kidney disease undergoing haemodialysis at a
tertiary multispecialty hospital in India (N = 67)

Indicator Mean + SD F

value
Experimental group  Control group
(n=33) (n=34)

IDWG in kg 4.47 + 0.92 4.39 + 0.78 1.35

Systolic BP 167.33 £ 19.68 163.59 + 18.53 0.04

in mmHg

Diastolic BP 98.24 + 9.52 95.35 + 8.29 0.15

in mmHg

Hb in g/dL 7.55+1.18 7.62 +1.09 0.32

Dialysis 13.30 £ 1.02 13.38 £ 0.95 0.07

adherence

score

Fluid 34.27 + 2.88 33.85 + 2.46 0.30

adherence

score

Diet 138.45 + 5.85 136.18 + 4.69 0.14

adherence

score

Drug 22.39 + 4.09 22.71 + 3.47 2.59

adherence

score

SD = standard deviation; IDWG = interdialytic weight gain; BP = blood pressure;
Hb = haemoglobin. *The experimental group received cognitive behaviour therapy
while the control group received non-directive counselling

The adherence indicators subscale assessed phys-
iological markers of adherence based on laboratory
results and data from the patients’ clinical records. Weight
and blood pressure measurements were documented by
the dialysis unit staff directly using calibrated electronic
weighing machine and sphygmomanometers while
haemoglobin was tested in the hospital laboratory. An
average of two consecutive weight measurements were
taken to indicate actual IDWG, as the gap between
two dialysis sessions in a given week varied between
two and three days. The dialysis adherence subscale
consisted of five items assessing the frequency of
skipping, shortening or delaying dialysis sessions,
clarifying doubts with the healthcare team and the
need for extra dialysis sessions (i.e. as an emergency
measure in case of breathing difficulties due to fluid
overload).

The fluid adherence subscale consisted of 15 items
concerning fluid intake and fluid control behaviours. The
diet adherence subscale consisted of 55 items assessing
the consumption of various food categories (i.e. cereals,
pulses, vegetables, fish, meat, fruits, nuts, snacks, sweets,
pickles and oils) and cooking methods.”® The drug
adherence subscale consisted of 11 items concerning
the frequency of buying and taking prescribed medic-
ations or supplements (i.e. phosphorous binders or
multivitamin and calcium supplements). Compliance

Table 2: Differences in physiological indicators and adherence scores over time according to group allocation* among
patients with chronic kidney disease undergoing haemodialysis at a tertiary multispecialty hospital in India (N = 67)

Variable Mean + SD df F ratio P value Effect

Experimental group Control group size
(n=33) (n=34)

IDWG in kg

Baseline 4.47 £0.92 4.39 +£0.78

At 3 months 3.18+0.77 4.30 £ 0.57 2,130 60.41 0.001 0.57

At 6 months 3.24 +0.63 4.69 + 0.47

Systolic BP in mmHg

Baseline 167.33 + 19.68 163.59 + 18.53

At 3 months 144.85 + 13.49 162.65 +17.81 2,130 76.66 0.001 0.71

At 6 months 145.15 + 12.78 165.59 + 17.09

Diastolic BP in mmHg

Baseline 98.24 + 9.52 95.35 + 8.29

At 3 months 87.27 £ 6.26 94.12 +7.83 2,130 29.01 0.001 0.72

At 6 months 88.18 + 6.35 95.88 +7.83

Hb in g/dL

Baseline 7.55+1.18 7.62 £ 1.09

At 3 months 8.08 +1.19 7.52 +1.12 2,130 44.69 0.001 0.31

At 6 months 8.30 £1.23 7.52 £0.95

SD = standard deviation; df = degrees of freedom; IDWG = interdialytic weight gain; BP = blood pressure; Hb = haemoglobin. *The experimental group

received cognitive behaviour therapy while the control group received non-directive counselling
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Figure 2: Chart showing mean adherence scores over time among patients with chronic kidney disease undergoing
haemodialysis at a tertiary multispecialty hospital in India (N = 67). The experimental group (n = 33) received cognitive
behaviour therapy while the control group (n = 34) received non-directive counselling.

with erythropoietin and antihypertensive medications
was excluded from the latter subscale after a pilot study,
since these agents were found not to be prescribed to
all patients.

The scoring for each subscale was based on the
responses to each of the items. In the dialysis and
drug adherence subscales, most of the items were
scored based on the frequency of the behaviour on a
3-point scale as either 1 for ‘always, 2 for ‘sometimes’
or 3 for ‘never’ In the fluid and diet subscales, scoring
was based on the frequency of consumption of the
drink or food item as either 1 for ‘daily, 2 for ‘once
per week; 3 for ‘once every 15 days, 4 for ‘once per
month’ or 5 for ‘never. Reverse scoring was applied
for positive behaviours; as such, a high score indicated
high adherence. The scale was validated by nine
experts from related disciplines and was pretested for
feasibility on five patients. In addition, inter-rater and
test-retest reliability was found to be acceptable (R =
0.9 and 0.89, respectively).

Data were analysed using the Statistical Package
for the Social Sciences (SPSS), Version 22 (IBM Corp.,
Armonk, New York, USA). A repeated measure
analysis of variance model was applied without
adjusting for baseline variables to compare outcomes
both within and between the two groups. Differences
were calculated between mean variables or scores at
baseline compared to those at six months for both
groups. The effect size was calculated using Cohen’s
d statistics. A P value of <0.050 was considered stat-
istically significant.

Ethical approval for this study was obtained
from the institutional ethics committee of Kasturba
Hospital, Karnataka, India (ECR/146/Inst/KA/2013).
Administrative permission to conduct the study was
taken from the medical superintendent and the unit
head of the dialysis unit. All participants provided
informed consent after receiving information regarding
the nature, duration and possible risks and benefits of
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the study including the right to withdraw at any point.

Results

This follow-up study included 67 previously reported
patients with CKD undergoing maintenance dialysis.*®
As described elsewhere, the majority of patients in the
experimental and control groups were 43—65 years
old (67% and 66%, respectively), male (70% and 71%,
respectively), married (79% and 79%, respectively) and
had started dialysis treatment one to three years prior
to data collection (58% and 56%, respectively).?

The physiological indicators and adherence scores
of the groups at baseline are shown in Table 1. At six
months, there was a significant reduction in IDWG in
the experimental group compared to the control group
(-1.23 kg versus -0.3 kg; effect size: 0.57; P = 0.001).
In addition, there was a significant difference in both
systolic (-22.18 mmHg versus +2 mmHg; effect size:
0.71; P = 0.001) and diastolic (-10.06 mmHg versus
+0.53 mmHg; effect size: 0.72; P = 0.001) blood pressure
at six months. There was also a significant increase in
haemoglobin in the experimental group compared to
the control group (+0.75 g/dL versus —0.1 g/dL; effect
size: 0.31; P = 0.001) at six months [Table 2].

Furthermore, there was a significant increase
in dialysis adherence scores at six months in the
experimental group compared to the control group
(+0.94 versus —0.06; effect size: 0.51; P = 0.001). There
was also a significant increase in fluid adherence scores
(+16.34 versus +1.21; effect size: 2.30; P = 0.001). At
six months, the experimental group's diet adherence
scores improved significantly compared to the control
group (+61.19 versus +2.17; effect size: 4.75; P = 0.001).
Finally, the increase in drug adherence scores at six
months was significantly higher in the experimental
group than the control group (+10.73 versus +2.38;
effect size: 1.3; P = 0.001) [Figure 2].
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Discussion

The current study provides evidence that CBT resulted
in a considerable increase in overall patient adherence
to treatment compared to a control group receiving
non-directive counselling, with significant improve-
ments noted in terms of IDW@G, systolic blood pressure,
diastolic blood pressure, haemoglobin, dialysis adherence,
fluid adherence, diet adherence and drug adherence. In
particular, these improvements were sustained at both
three and six months following the intervention. Thus,
the present study's findings support those of earlier
research indicating that cognitive and behavioural
techniques have a significant impact on compliance to
recommended diet, fluids, drugs and dialysis.!**

In another randomised controlled trial, Sharp et al.
found that CBT resulted in a reduction in mean IDWG
among 56 patients receiving haemodialysis, with a
significant difference between initial and follow-up
weight values over a long-term assessment (P <0.001),
a finding indicative of improved adherence over time."”
Cukor et al. similarly affirmed that 65 haemodialysis
patients receiving CBT experienced more significant
improvements in IDWG compared to a wait-list
control group (P = 0.002).” In contrast, Nozaki et al.
observed a reduction in daily weight gain compared
to baseline measurements among both haemodialysis
patients receiving nurse-delivered CBT patient educ-
ation and those receiving structured patient education;
however, the CBT group demonstrated longer maint-
enance of weight gain improvements (12 weeks versus
eight weeks).?® In the current study, it was anecdotally
observed that participants were able to make dietary
choices with a greater degree of confidence after
attending the CBT sessions; this form of therapy
helped them to feel responsible for their adherence
behaviours, whereas before they felt hopeless and less
attentive to their treatment as a whole.

With regards to fluid adherence, Sagawa et al.
reported that CBT resulted in a high rate (65%) of
optimal liquid consumption during the intervention
phase among 10 Japanese patients on chronic
haemodialysis, with patients achieving their fluid
intake goal approximately 75% of the time without the
need for personalised reinforcement of the behaviour.”
In turn, Anson et al. described a patient with a history
of fluid overload and non-adherence who was able to
reduce his daily fluid intake from 2.7-4.4 L to <1.8 L
after undergoing CBT.?® The researchers also noted a
decline in both relapse frequency and the total amount
of liquid consumed throughout therapy.?® Hare et
al. reported a significant longitudinal difference in
oedematous status among 15 patients on peritoneal
dialysis with a history of non-adherence to fluid

restrictions who underwent an intervention involving
educational, cognitive and behavioural components,
a finding which was considered indicative of
improvements in adherence to fluid self-management
behaviours.”

On par with the present study's findings,
Moattari et al. identified a significant difference in
systolic blood pressure, diastolic blood pressure,
IDWG and haemoglobin and haematocrit levels in
the experimental group following an empowerment
programme with comparable cognitive and behavioural
components.*® In contrast, Barnett et al. found that
pre-dialysis mean blood pressure did not improve
significantly following a patient education programme
among 26 non-compliant patients with end-stage renal
disease.® Yurtkuran et al. found that a 12-week yoga-
based exercise programme improved erythrocyte and
haematocrit counts by 11% and 13%, respectively,
among 37 haemodialysis patients.”> CBT intervention
in the present study also had an activity component
in the fifth session in which the participants were
encouraged to rate the present level of activity from 1
to 10 and they were reinforced to gradually increase the
level of overall activity including any form of exercise
of their choice. The present study obtained a large
effect size on fluid, diet and drug adherence, a medium
effect size on IDWG, blood pressure and dialysis
adherence and a small effect size on haemoglobin.
Likely, the marked reduction in fluid consumption and
improvements in diet and drug adherence contributed
to the changes in other adherence indicators such as
IDWG, blood pressure and haemoglobin. However,
participants with low levels of haemoglobin at
baseline may have had ongoing blood loss due to poor
adherence to erythropoietin based on the high cost of
this type of treatment.

Unfortunately, it was not possible to include
other laboratory parameters which might be better
indicators for drug and dietary adherence, such as
serum phosphate and serum albumin, due to lack of
consent for these tests from the participants. As the
tests were paid for by the patients themselves, only
essential laboratory investigations could be ordered
by the treatment team. Moreover, the treatment team
was careful to avoid adding to the patients' financial
burden, particularly as many individuals had lost their
jobs as a result of their disease. In addition, many
participants claimed that they wanted to avoid any
‘unnecessary’ blood loss, which they believed would
ensue from such testing.

The current study was subject to certain limitations.
It is possible that participants in the experimental and
control groups may have communicated details of the
chosen intervention with each other. Moreover, the
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results may have been affected by measurement bias.
However, it was observed that most exchanges of
information between participants in different groups
focused primarily on day-to-day symptomsand disease-
related issues rather than adherence. Furthermore,
most patients arrived at the haemodialysis unit at their
exact appointment times which were staggered over
different shifts so that they had less opportunity to
interact with each other. Finally, data were collected
using three different methods—reviews of the patient
records, laboratory testing and personal interviews
with the patients and caregivers—in order to avoid
potential contamination of the data and measurement
bias.

Conclusion

When used as an adjunct therapy for patients under-
going maintenance haemodialysis, CBT improves dialysis,
fluid, diet and drug adherence and is beneficial for reg-
ulating physiological indicators of therapeutic adherence
such as IDWG, blood pressure and haemoglobin. In
light of these findings, CBT is recommended among
CKD patients to improve therapeutic adherence in
this population.
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