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Abstract
Background: Depression and anxiety affect approximately 50% of patients with kidney failure receiving hemodialysis and are 
associated with decreased quality of life and increased risk of hospitalization and mortality. A Brief Mindfulness Intervention 
(BMI) may be promising in treating depressive and anxiety symptoms in this population, but the long-term sustainability of 
the intervention’s effects is unknown.
Objective: We previously conducted a randomized controlled trial (RCT; n = 55) comparing an 8-week BMI with an active 
control (Health Enhancement Program [HEP]) for patients receiving dialysis, with depression and/or anxiety. Here, we 
examine the 6-month follow-up data to determine the long-term sustainability of BMI versus HEP in reducing (1) depressive 
symptoms, (2) anxiety symptoms, and (3) the efficacy of BMI versus HEP in reducing the likelihood of hospitalization.
Design: In this study, we analyzed 6-month follow-up data from an 8-week assessor-blinded parallel RCT, which evaluated 
the efficacy of a BMI against an active control, HEP, in patients receiving hemodialysis with symptoms of depression and/or 
anxiety.
Setting: The study took place at hemodialysis centers in 4 tertiary-care hospitals in Montreal, Canada.
Participants: Participants included adults aged ≥18 years who were receiving in-center hemodialysis 3 times per week and 
had symptoms of depression and/or anxiety as indicated by a score ≥6 on the Patient Health Questionnaire–9 (PHQ-9) and/
or the General Anxiety Disorder–7 (GAD-7).
Methods: Participants were randomized to the treatment arm (BMI) or the active control arm (HEP) and completed 
assessments at baseline, 8 weeks, and 6-month follow-up. Depression was assessed using the PHQ-9, and anxiety was 
assessed by the GAD-7. Hospitalization rates were assessed using medical chart information.
Results: We observed significant decrease in depression scores over 6 months in both BMI and HEP groups, with no 
significant difference between groups. Anxiety scores significantly decreased over 6 months, but only in the BMI group. Brief 
Mindfulness Intervention and Health Enhancement Program were comparable in terms of hospitalization rates.
Limitations: The limitations of our study include the modest sample size and lack of a third arm such as a waitlist control.
Conclusions: Our results suggest that the beneficial effects of BMI and HEP for improving mood disorder symptoms in 
patients receiving dialysis persist at 6-month follow-up. Both interventions showed sustained effects for depressive symptoms, 
but BMI may be more useful in this population given its efficacy in reducing anxiety symptoms as well.
Trial registration: Prior to recruitment, the trial had been registered (ClinicalTrials.gov Identifier: NCT03406845).
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Abrégé 
Contexte: La dépression et l’anxiété touchent environ 50% des patients atteints d’insuffisance rénale sous hémodialyse 
et sont associées à une diminution de la qualité de vie et à un risque accru d’hospitalisation et de mortalité. Une brève 
intervention basée sur la pleine conscience pourrait s’avérer prometteuse pour le traitement des symptômes liés à 
l’anxiété et à la dépression dans cette population. On ignore toutefois la viabilité à long terme des effets d’une telle 
intervention.
Objectifs: Nous avons précédemment mené un essai contrôlé randomisé (n = 55) comparant une brève intervention de 
pleine conscience (IPC) de huit semaines à un témoin actif (Programme d’amélioration de la santé [PAmS]) chez les patients 
sous dialyse présentant des symptômes de dépression et/ou d’anxiété. Nous examinons ici les données après six mois de 
suivi pour déterminer la viabilité à long terme de l’IPC par rapport au PAmS sur la réduction (1) des symptômes dépressifs, 
(2) des symptômes d’anxiété, et (3) l’efficacité de l’IPC par rapport au PAmS à réduire la probabilité d’hospitalisation.
Type d’étude: Un essai contrôlé randomisé, d’une durée de huit semaines, mené en parallèle et en aveugle pour l’évaluateur, 
lequel évaluait l’efficacité d’une IPC par rapport au témoin actif (PAmS) chez les patients sous hémodialyse présentant des 
symptômes de dépression et/ou d’anxiété.
Cadre: L’étude a eu lieu dans les centres d’hémodialyse de quatre hôpitaux de soins tertiaires de Montréal (Canada).
Participants: Des adultes qui recevaient des traitements d’hémodialyse en centre 3x/semaine et qui présentaient des 
symptômes de dépression et/ou d’anxiété tels que définis par un score ≥6 au questionnaire sur la santé des patients (PHQ-
9) et/ou sur le trouble général d’anxiété-7 (GAD-7).
Méthodologie: Les participants ont été répartis aléatoirement dans le groupe de traitement (IPC) ou le groupe témoin actif 
(PAmS) et ont répondu aux questionnaires au début de l’étude, après huit semaines et après six mois de suivi. La dépression 
a été évaluée à l’aide du PHQ-9 et l’anxiété par le GAD-7. Les taux d’hospitalisation ont été évalués à l’aide des dossiers 
médicaux.
Résultats: Nous avons observé une diminution significative des scores de dépression sur six mois dans les groupes IPC et 
PAmS, sans différence significative entre les groupes. Seul le groupe IPC a montré une diminution significative des scores 
d’anxiété sur six mois. Les taux d’hospitalisation étaient comparables dans les deux groupes.
Limites: Taille modeste de l’échantillon et absence d’un troisième bras tel un groupe témoin constitué de patients sur une 
liste d’attente.
Conclusion: Nos résultats suggèrent que les effets bénéfiques de l’IPC et du PAmS sur les symptômes des troubles de 
l’humeur des patients sous dialyse persistent après six mois de suivi. Les deux interventions ont montré des effets durables 
sur les symptômes dépressifs, mais l’IPC pourrait s’avérer plus pertinente dans cette population puisqu’elle a également 
montré une efficacité à réduire les symptômes d’anxiété.
Enregistrement de l’essai: L’essai avait été enregistré avant le recrutement (ClinicalTrials.gov Identificateur : 
NCT03406845).
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Introduction

Globally, there are over 2.5 million patients with kidney fail-
ure, and this number is estimated to increase to 5.4 million by 
2030.1 The most prevalent psychiatric symptoms in this pop-
ulation are depression and anxiety, which affect up to 50% of 
patients receiving hemodialysis.2 Depression and anxiety are 
associated with decreased quality of life, increased dialysis 
non-adherence, suicidal behavior, and increased mortality.3,4 
Furthermore, both anxiety and depressive symptoms are sig-
nificantly associated with increased likelihood and length of 
hospitalizations in this population.5 Despite their negative 
effects on patients receiving dialysis, depression and anxiety 
symptoms are rarely assessed, and the majority of this popu-
lation are not receiving effective treatment.4 Antidepressants 
are prescribed with reluctance, due to inadequate data on 
their effectiveness6 and safety7 in this population, in addition 
to safety concerns regarding possible drug-drug interactions 
due to polypharmacy and increased risk of toxicity due to 
reduced renal clearance.4

Mindfulness-based interventions (MBIs), which teach the 
cultivation of non-judgmental present-centered awareness, 
have shown effectiveness in treating numerous psychiatric 
conditions, including depression and anxiety, as well as 
chronic physical problems.4 However, there is a lack of 
research assessing the effectiveness of MBIs for depression 
and anxiety in patients undergoing dialysis. Therefore, we 
conducted an 8-week multicenter randomized controlled trial 
(RCT) comparing a Brief Mindfulness Intervention (BMI) 
with an active control (Health Enhancement Program [HEP]) 
in 55 patients receiving dialysis who had symptoms of 
depression and/or anxiety (BMI = 25, HEP = 30).4 We pre-
viously reported the primary endpoint data, demonstrating 
that both BMI and HEP were associated with significant 
reductions in depressive symptoms at 8 weeks.4 Furthermore, 
BMI showed significant reductions in symptoms of anxiety 
(while HEP did not).4 The results suggested that for patients 
receiving dialysis, BMI and HEP may be helpful interven-
tions for depressive symptoms, while BMI was superior to 
HEP in decreasing anxiety symptoms.4 Here, we report 
6-month follow-up data to assess the sustainability of these 
effects.

Although our primary endpoint data showed that BMI 
may be helpful in reducing depression and anxiety by the end 
of the intervention, it is important to note that depression and 
anxiety, which increase patients’ risk of hospitalization and 
mortality, are marked by high relapse rates.8 Mindfulness-
Based Therapies (MBTs) show promise for sustainability of 
reduction in depression and anxiety in the long term. Several 
applications of MBTs have been designed to prevent relapse 
in psychiatric diagnoses such as depression and have demon-
strated efficacy in sustaining positive effects on mental 
health outcomes in the long term.9,10 For example, a large 
meta-analysis examining 209 MBT trials showed large and 
clinically significant effects in treating depression and 

anxiety, and these gains were maintained at long-term fol-
low-up (mean follow-up = 28.92 weeks).11

To our knowledge, there is no literature on the long-term 
efficacy of BMIs for anxiety and depressive symptoms in 
patients undergoing dialysis. Such long-term efficacy data 
are needed because depression and anxiety are the most com-
mon psychiatric diagnoses in this population, have high 
relapse rates, and are significantly associated with increased 
risk of hospitalization. The primary aim of this article is to 
compare the efficacy of BMI and HEP in reducing depres-
sive and anxiety symptoms in patients receiving dialysis 
using the follow-up data from our previously reported clini-
cal trial. Furthermore, we aimed to examine whether BMI 
was associated with reduced risk of hospitalization from 
baseline to 6-month follow-up, compared with HEP. 
Specifically, we hypothesized that BMI would be more 
effective than HEP over 6-month follow-up for reducing (1) 
symptoms of depression, (2) symptoms of anxiety, and (3) 
the likelihood of hospitalization.

Methods

Study Design

In this study, we analyzed 6-month follow-up data from an 
8-week assessor-blinded parallel RCT, which evaluated the 
efficacy of a BMI against an active control, HEP, in patients 
receiving hemodialysis with symptoms of depression and/or 
anxiety. For more exhaustive details concerning the design 
and methodology of this RCT, please refer to our previous 
report.4

Ethical Considerations

Prior to recruitment, the trial had been registered 
(ClinicalTrials.gov Identifier: NCT03406845). The study 
was approved by the Research Ethics Boards at all participat-
ing hospitals.

Setting and Participants

Participants included adults aged ≥18 years who were 
receiving in-center hemodialysis 3 times per week at 4 ter-
tiary-care hospitals in Montreal, Canada (Jewish General 
Hospital [JGH], Centre Hospitalier de l’Université de 
Montréal [CHUM], Montreal General Hospital, and Lachine 
Hospital), and had symptoms of depression and/or anxiety as 
indicated by a score ≥6 on the Patient Health Questionnaire–9 
(PHQ-9) and/or the General Anxiety Disorder–7 (GAD-7).4 
Exclusion criteria included significant cognitive impairment 
suggestive of dementia, suicidal ideation or intent, signs of 
acute psychosis, difficulty hearing, current psychotherapy, 
and inability to speak French or English.4

Of the 400 potential participants at the 4 dialysis units, 
112 participants were screened using the PHQ-9 and the 
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GAD-7, and 64 met eligibility criteria. Of the eligible partici-
pants, 9 refused and 55 were randomized. Randomization 
was performed by an independent statistician through a com-
puterized random number generator. The independent statis-
tician transmitted participant group information directly to 
the interventionists, and the assessors were blinded to the 
participants’ group assignment. Of the 55 randomized par-
ticipants, 21/25 (84.0%) participants in the treatment arm 
and 26/30 (86.6%) participants in the active control arm 
completed the intervention programs and 8-week follow-up 
assessments. Of the 47 participants who completed the inter-
vention programs and the 8-week follow-up assessments, 
19/21 (90.5%) participants in the treatment arm and 21/26 
(80.7%) participants in the active control arm completed the 
6-month follow-up assessment (40/47 in total). In this arti-
cle, we report the 6-month follow-up data from these 40 
participants.

Intervention—BMI

In the BMI group, participants received 20-minute chair-side 
sessions of the intervention twice a week for 8 weeks, while 
undergoing dialysis. Participants were guided through 
approximately 15 minutes of mindfulness meditation tech-
niques drawn from Mindfulness-Based Cognitive Therapy 
(MBCT) in most of the BMI sessions.4 These techniques 
included body scanning, mindful eating, guided breath medi-
tation, loving kindness meditation, and mindful movements.4 
Furthermore, participants were taught how to apply mindful-
ness to daily life and were encouraged to maintain a personal 
daily mindfulness practice for 10 minutes at home. 
Participants were invited to ask questions for a few minutes 
at the end of each session (3-5 minutes).4 The interventions 
were delivered through audio headsets in English and French, 
while a trained interventionist delivered instructions in front 
of up to 6 participants at a time. One of the interventionists 
was a psychologist with over 40 years of clinical mental 
health experience who is a certified MBCT facilitator and 
MBSR (Mindfulness-Based Stress Reduction) teacher. The 
other interventionist was a registered social worker with a 
certification in MBCT facilitation who had maintained a per-
sonal mindfulness practice of over 7 years. Each intervention 
was reviewed and delivered by the same interventionist at all 
sites to ensure consistency and to control for the effects of 
the characteristics of the interventionist.4

Control—HEP

In the HEP group, an interventionist led educational and 
activity-based sessions, which included topics such as light 
exercise, sleep, stress and anxiety, nutrition, journaling, and 
music enjoyment with drawing. Home practice and the 
implementation of health-enhancing habits were encour-
aged.4 Health Enhancement Program was previously 
designed specifically as an active control for MBI trials to 

control for several non-program-specific intervention factors 
such as facilitator attention, expectations of positive change, 
duration of treatment, intervention format (eg, individual vs 
group), and time spent on at-home practice.4,12,13 The struc-
ture of HEP was equivalent to BMI: HEP was comprised of 
two 20-minute sessions per week for 8 weeks while patients 
were undergoing dialysis, encouraged the same amount of 
home practice (implementing health-enhancing habits for 10 
minutes per day), allowed 3 to 5 minutes for questions, and 
was delivered via audio headsets with the interventionist 
present.4

Outcome Measures

Change in depressive symptoms (primary outcome) was 
measured using PHQ-9 scores at baseline, 8 weeks, and 6 
months. The PHQ-9 is a widely used 9-item self-report ques-
tionnaire, which assesses depressive symptom severity.14 
Change in anxiety symptoms (secondary outcome) was mea-
sured using the GAD-7 scale at baseline, 8 weeks, and 6 
months. The GAD-7 is a 7-item scale measuring symptoms 
of anxiety.15 All questions on the PHQ-9 and GAD-7 self-
report scales were scored from “0” (not at all) to “3” (nearly 
every day).11,15 The PHQ-9 and GAD-7 questionnaires are 
both widely used, reliable, and validated self-report 
scales.14,16 To determine participants’ likelihood of hospital-
ization (exploratory outcome), hospitalization data (date and 
site of hospitalization) were collected from participants who 
were hospitalized between the start of the intervention and 
6-month follow-up.

Data Analysis

Baseline demographic and clinical characteristics were com-
pared between the treatment and control groups using chi-
square tests to assess adequacy of randomization among 
participants who completed the 6-month follow-up. To deter-
mine whether BMI is more efficacious than HEP at reducing 
PHQ-9 depression scores (primary outcome) and GAD-7 
anxiety scores (secondary outcome) over the 6-month fol-
low-up period, 2-way mixed analyses of variance17,18 
(ANOVAs) were conducted on 6-month follow-up PHQ-9 
and GAD-7 scores separately, with the treatment group (BMI 
and HEP) as the between-subject factor and time (baseline, 8 
weeks, and 6 months) as the within-subject factor. Normality 
of PHQ-9 and GAD-7 scores was assessed using the 
Kolmogorov-Smirnov test.19 Post hoc t tests were used to 
compare treatment groups at each of the 3 time points for any 
significant interaction effects between time and treatment 
group, using a Bonferroni correction.20 Measures of effect 
size at 90% confidence intervals (CIs) were performed using 
ηp
2 . Effect sizes were determined as follows: small effect = 

0.01, medium effect = 0.06, and large effect = 0.14.21 
Following the 2-way mixed ANOVAs, exploratory repeated-
measures t tests were conducted to examine the differences 
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in scores between baseline and 6 months among BMI partici-
pants and HEP participants, separately. Measures of effect 
size at 95% CIs were performed using Cohen’s d. Effect 
sizes were interpreted as follows: small effect = 0.2, medium 
effect = 0.5, and large effect = 0.8.22 To compare the sur-
vival function of each group (exploratory outcome; ie, to see 
whether one group was more likely to be hospitalized than 
the other), Kaplan-Meier (KM) estimates23 and log-rank tests 
were performed to examine whether the survival curves for 
each group were identical or not.24 In all statistical tests, a 
2-tailed P < .05 was considered statistically significant. 
Statistical analyses were performed using R (Version 3.5, R 
Foundation for Statistical Computing, Vienna, Austria) and 
IBM SPSS Statistics software (Version 27, SPSS, Inc., 
Chicago, Illinois).

Results

Out of the 47 participants who completed the intervention pro-
grams and the 8-week follow-up assessments, 19/21 (90.5%) 
participants in the treatment arm and 21/26 (80.7%) partici-
pants in the active control arm completed the 6-month follow-
up assessment and were analyzed (n = 40; Figure 1). Baseline 
demographic and clinical characteristics of participants who 
were analyzed at 8-week follow-up were previously reported. 
Available baseline demographic and clinical data for the 
6-month follow-up sample are displayed in Table 1. In the 
6-month follow-up BMI group, the mean age was 57.2 ± 11.6 
and 26.3% of the group was female. Sex and gender coincided 
for all participants. In the HEP group, the mean age was 64.5 
± 11.4, and 47.6% of the group was female. There were no 
statistically significant differences between groups on any 
baseline demographic or clinical characteristics.

There was no statistically significant interaction between 
the intervention and time on PHQ-9 scores at 6 months,  
F(1, 38) = 0.20, P = .65, ηp

2  = 0.00. However, there was a 
statistically significant main effect of time on PHQ-9 scores, 
F(2, 76) = 13.95, P < .001, with a large effect size (ηp

2  = 
0.270), suggesting that PHQ-9 scores decreased over time, 
but there was no significant difference between the 2 groups 
(Table 2, Figure 2). There was a statistically significant inter-
action effect between the intervention and time on GAD-7 
scores, F(2, 76) = 4.40, P = .015, with a medium effect size 
(ηp

2  = 0.10), as well as a significant main effect of time on 
GAD-7 scores, F(2,76), P < .001, with a large effect size (ηp

2  
= 0.24) (Table 3, Figure 3). The post hoc pairwise compari-
son t tests between the 2 treatment groups at each of the 3 
time points indicated a significant difference for GAD-7 
scores between the 2 treatment groups at 6 months (P = 
.025, Bonferroni corrected). This pattern of results suggests 
that GAD-7 scores decreased significantly from baseline to 6 
months, but only for the BMI group.

Exploratory repeated-measures t tests examining the dif-
ferences in PHQ-9 and GAD-7 scores (separately) between 
baseline and 6 months highlight these findings (Table 4). In 

the BMI group, there was a statistically significant difference 
from baseline to 6 months on PHQ-9 scores, 2.84 ± 4.14, 
95% CI = [0.85, 4.84], t(18) = 2.99, P = .008, with a 
medium effect size (d = 0.69), as well as a statistically sig-
nificant difference from baseline to 6 months for GAD-7 
scores (4.68 ± 4.39, 95% CI = [2.56, 6.80], P < .000) with 
a large effect size (d = 1.07). In the HEP group, there was 
only a statistically significant difference in PHQ-9 scores 
from baseline to 6 months, 3.52 ± 4.16, 95% CI = [1.62, 
5.42], t(20) = 3.875, P = .001, with a large effect size (d = 
0.85). Therefore, both BMI and HEP seem to be efficacious 
in significantly reducing depressive symptoms in the long 
term, but only BMI seems to be efficacious in reducing anxi-
ety symptoms.

Based on the KM survival curves (Figure 4), participants 
in the BMI group had a mean time to hospitalization of 
154.26 days (95% CI = [129.72, 178.81] days), and partici-
pants in the HEP group had a mean time to hospitalization of 
163.95 days (95% CI = [145.66, 182.25] days). Median sur-
vival times are not reported because more than 50% of par-
ticipants in both groups were not hospitalized by the end of 
the 6 months. Similar percentages of censored cases (partici-
pants who were not hospitalized) were present in the BMI 
(73.7%) and HEP (76.2%) groups. The log-rank test showed 
non-significant results for differences between groups, χ2(1) 
= 0.07, P = .78. These findings suggest that BMI was not 
more efficacious than HEP in reducing participants’ likeli-
hood of hospitalization.

Discussion

To our knowledge, this is the first RCT examining the long-
term efficacy of an 8-week BMI (vs a HEP control) in reduc-
ing depressive and anxiety symptoms, as well as likelihood 
of hospitalization, in patients receiving dialysis. We previ-
ously found that BMI and HEP may be helpful interventions 
for depressive symptoms, while BMI appeared to be superior 
to HEP for anxiety symptoms.4 Here, we report follow-up 
data showing that these improvements are sustained at 
6-month follow-up. Both BMI and HEP were associated with 
significant reductions in depression scores over 6 months, 
but BMI did not appear to be superior to HEP. Only BMI 
appeared to significantly reduce anxiety scores at 6 months. 
There was no significant difference between groups for like-
lihood of hospitalization, but 73.7% of BMI participants 
were not hospitalized between baseline and 6 months.

Although there is a lack of literature about MBIs in patients 
undergoing dialysis, our finding that both BMI and HEP were 
associated with reductions in depressive symptoms in patients 
receiving dialysis is consistent with the literature on MBIs for 
patients with and without cancer with depressive symptoms. 
Results of a large RCT (n = 118) comparing the efficacy of 
an 8-week Mindfulness-Based Group Therapy (MGT) with 
Treatment as Usual (TAU) in reducing depressive symptoms 
in participants diagnosed with depression, anxiety, and stress 
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Figure 1. Participant flowchart.
Note. BMI = Brief Mindfulness Intervention; HEP = Health Enhancement Program.

disorders were similar to our findings.25 A statistically signifi-
cant improvement was found in patients’ depressive symp-
toms (including the PHQ-9 scores) at 1-year follow-up in 
both groups.25 Furthermore, a meta-analysis of 7 RCTs 

examining the effectiveness of MBIs in improving depression 
in patients with cancer found that MBIs were associated with 
a significant decrease in depression for up to 12 weeks after 
the end of the MBIs.26 An important difference between these 
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meta-analyses and our study is that the studies in the meta-
analyses used either TAU, waitlist, or general education as a 
control, whereas we used an active control (HEP). It is interest-
ing that depression scores were reduced both in the HEP group 
and in the BMI group, and that these effects were sustained at 6 
months for both groups. Numerous elements of HEP, such as 
light exercise, music/art therapy, healthy eating, and learning 
about anxiety and stress, are similar to elements of a structured 
psychoeducation program with effect magnitudes comparable 
with those of psychotherapies such as cognitive behavioural 
therapy (CBT).4 Thus, the efficacy of HEP in reducing depres-
sive symptoms may be due to HEP being a strong active con-
trol in addition to non-specific factors.4,26

Our findings that symptoms of anxiety only appeared to sig-
nificantly decrease in the BMI group over 6 months are consis-
tent with the literature for short-term and long-term effectiveness 
of MBIs in reducing anxiety among patient populations with 
medical and psychological diagnoses.27 A meta-analysis of 9 
RCTs (n = 965) comparing MBIs with usual care, waitlist, or 
no intervention, in cancer patients (with the majority undergo-
ing hematopoietic stem cell transplants) found that MBIs 
reduced the severity of anxiety at ≤1 month postintervention 
and at 1 to 6 months postintervention.27 Furthermore, a review 
of 17 studies examining the long-term effects of MBIs in 

improving anxiety (mean length of follow-up = 27 weeks) in 
patients with psychiatric conditions (including depression and 
generalized anxiety disorder) and medical conditions (includ-
ing cancer) suggested that MBIs improved symptoms of anxi-
ety across a wide severity range, as well as symptoms associated 
with medical conditions.10 Similar to our findings, these 
improvements were associated with medium effect sizes 
(Hedges’s g = 0.60).10 It is interesting that in our study, symp-
toms of anxiety significantly improved only in the BMI group, 
and these effects were sustained over 6 months, which was not 
the case for HEP. This may reflect that specific elements of the 
BMI, such as its mindfulness and/or CBT components, were 
more efficacious than HEP in sustaining anxiety symptom 
reductions in the long term for patients receiving dialysis. 
Anxiety presents an exciting target for the long-term effects of 
MBIs, especially given that it is associated with poorer health 
outcomes in patients receiving dialysis, independently of 
depression.28

Although we found that BMI was not more efficacious 
than HEP in reducing the likelihood of hospitalization in 
patients receiving dialysis, more than 70% of participants 
in each group were not hospitalized from baseline to 6 
months. Depression and anxiety have been found to be 
significant predictors of hospitalization in patients 

Table 1. Six-Month Follow-up Baseline Demographic and Clinical Information.

Demographic 
information Participant data Total

Treatment group 
BMI (n = 19)

Active control group 
HEP (n = 21) χ2 P

Gender (n = 40) Female (n = 15) 37.5% (n = 15) 26.3% (n = 5) 47.62% (n = 10) 1.93 .170
Age, y (n = 39) Mean ± SD 61.1 ± 11.9 57.2 ± 11.6 64.5 ± 11.4 27.59 .432
Marital status (n = 35) Married/common law 40.0% (n = 14) 50.0% (n = 8) 31.6% (n = 6) 1.20 .275
Level of education  

(n = 35)
Elementary school 14.3% (n = 5) 12.5% (n = 2) 15.8% (n = 3) 0.12 .723
High school 34.3% (n = 12) 18.8% (n = 3) 47.7% (n = 9) 3.48 .065
CEGEP (pre-university in Quebec) 22.9% (n = 8) 31.3% (n = 5) 15.8% (n = 3) 0.31 .348
University 28.6% (n = 10) 37.5% (n = 6) 21.1% (n = 4) 0.90 .348

Self-reported past 
mental health 
diagnosis (n = 40)

Depression 9.5% (n = 4) 10.5% (n = 2) 9.5% (n = 2) 1.91 .173
Anxiety 5.0% (n = 2) 0% (n = 0) 9.5% (n = 2) 0.11 .917
Psychotropic medications (n = 28) 14.3% (n = 4) 14.3% (n = 2) 14.3% (n = 2) 0.00 1.000

Habits Smoking (n = 35) 11.4% (n = 4) 12.5% (n = 2) 10.5% (n = 2) 0.03 .857
Alcohol consumption (n = 34) 26.5% (n = 9) 18.8% (n = 3) 33.3% (n = 6) 0.93 .343
Recreational drugs (n = 33) 12.1% (n = 4) 6.3% (n = 1) 17.6% (n = 3) 1.01 .324
Meditated before (n = 33) 39.4% (n = 13) 37.5% (n = 6) 41.2% (n = 7) 0.05 .832
Meditates currently (n = 32) 15.6% (n = 5) 20.0% (n = 3) 11.8% (n = 2) 0.41 .529

Note. BMI = Brief Mindfulness Intervention; HEP = Health Enhancement P; CEGEP = Collège d’enseignement general et professionnel.

Table 2. Two-Way Mixed ANOVA Results for PHQ-9 Depression Scores.

Source Sum of squares Mean square Num DF Den DF F ηp
2 90% CI P

Treatment 2.144 2.144 1 38 0.20 0.00 [0.00, 0.10] .650
Time 287.416 143.708 2 76 13.95 0.27 [0.13, 0.39] .000
Treatment × Time 4.949 2.475 2 76 0.24 0.00 [0.00, 0.04] .787

Note. ANOVA = analysis of variance; PHQ-9 = Patient Health Questionnaire–9; CI = confidence interval; Num DF = number of degrees of freedom in 
the model;  Den DF = number of degrees of freedom associated with the model errors.
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receiving dialysis.5,29 Furthermore, a longitudinal study 
found that in 159 patients undergoing dialysis over a 
12-month period, 13% to 18% had new onset of depres-
sion and anxiety symptoms.29 To our knowledge, there is 
no research on the effects of psychosocial interventions or 
MBIs on reducing the likelihood of hospitalization in 
patients receiving dialysis, but MBCT has been shown to 
be efficacious as treatment for relapse prevention of recur-
rent depression,30 and MBTs have been shown to be effec-
tive in reducing anxiety in the long term.28 Although our 
results were not statistically significant, this may be due 
to our modest sample size, rather than the intervention 
itself being ineffective in reducing the likelihood of hos-
pitalization for patients receiving dialysis. Future research 
could examine the association between BMI and patients 

receiving dialysis likelihood of hospitalization with a 
larger sample.

Strengths and Limitations

This study has numerous strengths. To our knowledge, it is the 
first study examining the long-term effects of an MBI for 
patients undergoing hemodialysis. Indeed, even more gener-
ally, there is little research on the long-term effects of MBIs 
for depression and anxiety. Another strength is the length of 
this study’s follow-up period (6 months), which is common in 
the literature on clinical trials of psychological interventions.31 
Furthermore, a longitudinal cohort study (n = 439) examining 
the effect of low-intensity CBT for depression and anxiety 
symptoms reported that around 70% of relapse events (ie, 

Figure 2. Change in PHQ-9 depression scores over time BMI versus HEP.
Note. PHQ-9 = Patient Health Questionnaire–9; BMI = Brief Mindfulness Intervention; HEP = Health Enhancement Program; CI = confidence interval.
*P < .05.

Table 3. Two-Way Mixed ANOVA Results for GAD-7 Anxiety Scores.

Source Sum of squares Mean square Num DF Den DF F ηp
2 90% CI P

Treatment 9.043 9.043 1 38 1.21 0.03 [0.00, 0.17] .277
Time 177.422 88.711 2 76 11.90 0.24 [0.10, 0.36] .000
Treatment × Time 65.622 32.811 2 76 4.40 0.10 [0.01, 0.21] .015

Note. ANOVA = analysis of variance; GAD-7 = General Anxiety Disorder–7; CI = confidence interval.



Rigas et al 9

relapse in depressive and/or anxiety symptoms) are detected in 
the first 4 months following treatment (ie, over 6-month 
follow-up).32

A limitation of our study was the modest sample size. 
Attrition is common in long-term follow-up periods, but 
our study had a high retention rate at 6-month follow-up 
(85.1%). Another limitation was the lack of a waitlist con-
trol, which prevents us from conclusively distinguishing 
the effects of the interventions from other non-specific fac-
tors, such as regression to the mean, repeated measure-
ments, or natural fluctuations in symptoms. These findings 
should be confirmed in an RCT with a larger sample, 

ideally with a waitlist control arm in addition to an active 
comparator.

Conclusions

Here, we present 6-month follow-up data from an RCT 
examining the effects of BMI (compared with HEP) in reduc-
ing depression and anxiety symptoms, as well as the likeli-
hood of hospitalization in patients undergoing hemodialysis. 
Both BMI and HEP had sustained efficacy in reducing 
depressive symptoms at 6 months. Of note, BMI appeared to 
be more efficacious than HEP in reducing anxiety symptoms 

Figure 3. Change in GAD-7 anxiety scores over time BMI versus HEP.
Note. GAD-7 = General Anxiety Disorder–7; BMI = Brief Mindfulness Intervention; HEP = Health Enhancement Program; CI = confidence interval.
*P < .05.

Table 4. Repeated-Measures t Test Results.

Group
Change from baseline 

to 6 months Mean ± SD t 95% CI d P

BMI group (n = 19) PHQ-9 2.84 ± 4.14 2.99 [0.117, 1.181] 0.69 .008
GAD-7 4.68 ± 4.39 4.64 [0.489, 1.623] 1.07 .000

HEP group (n = 21) PHQ-9 3.52 ± 4.17 3.87 [0.337, 1.339] 0.85 .001
GAD-7 1.19 ± 3.31 1.65 [–0.086, 0.782] 0.78 .115

Note. CI = confidence interval; BMI = Brief Mindfulness Intervention; PHQ-9 = Patient Health Questionnaire–9; GAD-7 = General Anxiety Disorder–7; 
HEP = Health Enhancement Program.
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in this population. Both BMI and HEP may thus be useful 
treatments with long-term benefits for patients receiving 
dialysis, but BMI may be more desirable given its efficacy in 
reducing both depressive and anxiety symptoms, benefits 
that are sustained in the long term. Future research could 
expand on these results by studying the long-term effects of 
BMIs in depression and anxiety with larger sample sizes, and 
in comparison with other psychosocial interventions to fur-
ther establish the long-term efficacy of BMIs for depression 
and anxiety in this population.

Ethics Approval and Consent to Participate

The study was approved by the Research Ethics Boards at all par-
ticipating hospitals. All participants provided informed written 
consent.

Consent for Publication

Consent for publication was provided by all authors.

Availability of Data and Materials

Not Available.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
Soham Rej received an investigator-initiated grant from Satellite 
Healthcare to conduct this study and receives a salary award from 
the Fonds de Recherche Québec Santé.

ORCID iDs

Christina Rigas  https://orcid.org/0000-0002-2440-6158

Emilie Trinh  https://orcid.org/0000-0001-8479-6656

Rita S. Suri  https://orcid.org/0000-0002-0519-3927

Susana G. Torres-Platas  https://orcid.org/0000-0001-7405-6275

Soham Rej  https://orcid.org/0000-0002-3908-9124

References

 1. Bikbov B, Purcell CA, Levey AS, et al. Global, regional, and 
national burden of chronic kidney disease, 1990–2017: a sys-
tematic analysis for the Global Burden of Disease Study 2017. 
Lancet. 2020;395(10225):709-733.

 2. Cukor D, Coplan J, Brown C, Peterson RA, Kimmel PL. Course 
of depression and anxiety diagnosis in patients treated with 
hemodialysis: a 16-month follow-up. Clin J Am Soc Nephrol. 
2008;3(6):1752-1758.

 3. Thomas Z, Novak M, Platas SGT, et al. Brief mindfulness 
meditation for depression and anxiety symptoms in patients 

Figure 4. Likelihood of hospitalization BMI versus HEP.
Note. BMI = Brief Mindfulness Intervention; HEP = Health Enhancement Program.

https://orcid.org/0000-0002-2440-6158
https://orcid.org/0000-0001-8479-6656
https://orcid.org/0000-0002-0519-3927
https://orcid.org/0000-0001-7405-6275
https://orcid.org/0000-0002-3908-9124


Rigas et al 11

undergoing hemodialysis: a pilot feasibility study. Clin J Am 
Soc Nephrol. 2017;12(12):2008-2015.

 4. Nassim M, Park H, Dikaios E, et al. Brief Mindfulness 
Intervention vs. Health Enhancement Program for patients 
undergoing dialysis: a randomized controlled trial. Healthcare 
(Basel). 2021;9(6):659.

 5. Schouten RW, Haverkamp GL, Loosman WL, et al. Anxiety 
symptoms, mortality, and hospitalization in patients receiv-
ing maintenance dialysis: a cohort study. Am J Kidney Dis. 
2019;74(2):158-166.

 6. Palmer SC, Natale P, Ruospo M, et al. Antidepressants for 
treating depression in adults with end-stage kidney dis-
ease treated with dialysis. Cochrane Database Syst Rev. 
2016(5):CD004541. doi:10.1002/14651858.CD004541.pub3.

 7. Jain N, Trivedi MH, Rush AJ, et al. Rationale and design of 
the Chronic Kidney Disease Antidepressant Sertraline Trial 
(CAST). Contemp Clin Trials. 2013;34(1):136-144.

 8. Scholten WD, Batelaan NM, Penninx BW, et al. Diagnostic insta-
bility of recurrence and the impact on recurrence rates in depres-
sive and anxiety disorders. J Affect Disord. 2016;195:185-190.

 9. Ribeiro L, Atchley RM, Oken BS. Adherence to practice of 
mindfulness in novice meditators: practices chosen, amount of 
time practiced, and long-term effects following a mindfulness-
based intervention. Mindfulness (N Y). 2018;9(2):401-411.

 10. Hofmann SG, Sawyer AT, Witt AA, Oh D. The effect of 
Mindfulness-Based Therapy on anxiety and depression: a meta-
analytic review. J Consult Clin Psychol. 2010;78(2):169-183.

 11. Khoury B, Lecomte T, Fortin G, et al. Mindfulness-Based 
Therapy: a comprehensive meta-analysis. Clin Psychol Rev. 
2013;33(6):763-771.

 12. MacCoon DG, Imel ZE, Rosenkranz MA, et al. The valida-
tion of an active control intervention for Mindfulness Based 
Stress Reduction (MBSR). Behav Res Ther. 2012;50(1):3-12. 
doi:10.1016/j.brat.2011.10.011.

 13. Rosenkranz MA, Davidson RJ, Maccoon DG, Sheridan JF, 
Kalin NH, Lutz A. A comparison of Mindfulness-Based 
Stress Reduction an active control in modulation of neuro-
genic inflammation. Brain Behav Immun. 2013;27(1):174-184. 
doi:10.1016/j.bbi.2012.10.013.

 14. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: valid-
ity of a brief depression severity measure. J Gen Intern Med. 
2001;16(9):606-613.

 15. Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure 
for assessing generalized anxiety disorder: the GAD-7. Arch 
Intern Med. 2006;166:1092-1097.

 16. Vasiliadis HM, Chudzinski V, Gontijo-Guerra S, Preville 
M. Screening instruments for a population of older adults: 
the 10-item Kessler Psychological Distress Scale (K10) 
and the 7-item Generalized Anxiety Disorder Scale (GAD-
7). Psychiatry Res. 2015;228(1):89-94. doi:10.1016/j.psy-
chres.2015.04.019.

 17. Armitage P, Berry G, Matthews JNS. Statistical Methods in 
Medical Research. 4th ed. Chichester, England: John Wiley; 2008.

 18. Kaviani H, Hatami N, Javaheri F. The impact of Mindfulness-
Based Cognitive Therapy (MBCT) on mental health and 

quality of life in a sub-clinically depressed population. Arch 
Psychiatr Psychother. 2012;1:21-28.

 19. Hanusz Z, Tarasińska J. Normalization of the Kolmogorov–
Smirnov and Shapiro–Wilk tests of normality. Biom Lett. 
2015;52(2):85-93.

 20. Andrade C. Multiple testing and protection against a Type 1 
(false positive) error using the Bonferroni and Hochberg cor-
rections. Indian J Psychol Med. 2019;41(1):99-100.

 21. Lakens D. Calculating and reporting effect sizes to facilitate 
cumulative science: a practical primer for t-tests and ANOVAs. 
Front Psychol. 2014;4:863.

 22. Goel MK, Khanna P, Kishore J. Understanding survival analy-
sis: Kaplan-Meier estimate. Int J Ayurveda Res. 2010;1(4):274-
278.

 23. Kaplan EL, Meier P. Nonparametric estimation from incom-
plete observations. J Am Stat Assoc. 1958;53:457-481.

 24. Sundquist J, Palmér K, Memon AA, Wang X, Johansson LM, 
Sundquist K. Long-term improvements after Mindfulness-
Based Group Therapy of depression, anxiety and stress and 
adjustment disorders: a randomized controlled trial. Early 
Interv Psychiatry. 2019;13(4):943-952.

 25. Zhang MF, Wen YS, Liu WY, Peng LF, Wu XD, Liu QW. 
Effectiveness of Mindfulness-Based Therapy for reducing anx-
iety and depression in patients with cancer: a meta-analysis. 
Medicine (Baltimore). 2015;94(45):e0897.

 26. Parikh SV, Zaretsky A, Beaulieu S, et al. A randomized con-
trolled trial of psychoeducation or cognitive-behavioral therapy 
in bipolar disorder: a Canadian Network for Mood and Anxiety 
Treatments (CANMAT) study [CME]. J Clin Psychiatry. 
2012;73(6):803-810.

 27. Oberoi S, Yang J, Woodgate RL, et al. Association of mind-
fulness-based interventions with anxiety severity in adults with 
cancer: a systematic review and meta-analysis. JAMA Netw 
Open. 2020;3(8):e2012598.

 28. Cukor D, Coplan J, Brown C, et al. Anxiety disorders in adults 
treated by hemodialysis: a single-center study. Am J Kidney 
Dis. 2008;52(1):128-136.

 29. Goh ZS, Griva K. Anxiety and depression in patients with end-
stage renal disease: impact and management challenges—a 
narrative review. Int J Nephrol Renovasc Dis. 2018;11:93-102.

 30. Kuyken W, Warren FC, Taylor RS, et al. Efficacy of 
Mindfulness-Based Cognitive Therapy in prevention of depres-
sive relapse: an individual patient data meta-analysis from ran-
domized trials. JAMA Psychiatry. 2016;73(6):565-574.

 31. Ali S, Rhodes L, Moreea O, et al. How durable is the effect 
of low intensity CBT for depression and anxiety? Remission 
and relapse in a longitudinal cohort study. Behav Res Ther. 
2017;94:1-8.

 32. Freire E, Morrison J, Williams C, et al. Counselling versus 
Low-Intensity Cognitive Behavioural Therapy for persistent 
sub-threshold and mild Depression (CLICD): study protocol 
for a pilot/feasibility randomised controlled trial. Springerplus. 
2014;3:654.


