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many symptoms remained after transplant, such as weak-
ness (55%), sleep disturbances (45%), dyspnoea (42%), 
anxiety (36%), drowsiness (35%), body image dissatisfac-
tion (35%), weight gain (33%), and depression (32%) [1, 
3]. These symptoms can be attributed to medication side 
effects or poor allograft function [1, 4].

It is crucial to recognize and manage symptoms in 
transplant patients because a high symptom burden may 
affect the outcome of both the transplant and the patient. 
It may contribute to anxiety and depression [5]. Anxiety 
and depression in turn are associated with noncompli-
ance with medications, higher morbidity, graft failure 
and death [6–8]. Therefore, transplant patients should 
be monitored for symptoms and interventions should be 
delivered if clinically appropriate. Patients may require 
modifications to their immunosuppressive regimens 

Background
Although kidney transplant is the treatment of choice 
for patients with end-stage kidney failure, many trans-
plant recipients continued to be troubled by various 
symptoms even after their transplant [1]. On average, 
kidney transplant patients experienced a total of seven 
symptoms, compared to nine symptoms for those who 
were on dialysis [1, 2]. While certain symptoms defi-
nitely showed improvement post-transplantation, such 
as pruritus, fatigue, xeroderma, cramps, and anorexia; 

BMC Nephrology

*Correspondence:
Kok Peng Ng
kokpeng@um.edu.my
1Department of Medicine, University of Malaya Medical Center, Kuala 
Lumpur, Malaysia
2Subang Jaya Medical Center, Subang Jaya, Malaysia

Abstract
Background  Many kidney transplant recipients continue to be affected by multiple symptoms even after their 
transplant. Mindfulness may be helpful to alleviate some of the symptoms.

Objectives  Our current study aimed to determine the efficacy of a single session of 20-minute mindful breathing in 
alleviating multiple symptoms in kidney transplant patients.

Methods  Adult kidney transplant patients with at least one symptom scoring ≥ 4/10 based on the Edmonton 
Symptom Assessment Scale (ESAS) were recruited from November 2020 to May 2021. Participants were randomly 
assigned to either 20-minute mindful breathing or control.

Results  Sixty participants were recruited and randomly assigned to intervention (N = 30) or control (N = 30). There 
was statistically significant greater reduction of the total ESAS score in the intervention group compared with the 
control group (mean difference = -4.833, confidence interval = -7.837, -1.830, t = -3.251, p = 0002).

Conclusion  Our results provided evidence that 20-minute mindful breathing could reduce multiple symptoms 
rapidly in kidney transplant recipients.
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or prescription of adjunctive therapies to manage their 
symptoms [9]. Among the interventions to reduce symp-
toms, non-pharmacological strategies should be con-
sidered first-line to avoid complicating the complex 
transplant regimens [10].

Mindfulness is a moment-to-moment awareness, culti-
vated by paying attention in a specific way, in the pres-
ent moment, as non-reactively, non-judgmentally, and 
open-heartedly as possible [11]. The practice of mindful-
ness may increase metacognitive awareness, which is the 
ability to reperceive or decenter from one’s thoughts and 
emotions, and view them as passing mental events rather 
than to identify with them or believe them to be accu-
rate representations of reality [12]. Mindfulness-based 
interventions, such as mindfulness-based stress reduc-
tion (MBSR) and mindfulness-based cognitive therapy 
(MBCT), have been shown to improve pain acceptance, 
fatigue, insomnia, stress, anxiety, and depression [13–16].

Although conventional 8 weeks of mindfulness inter-
vention has been proven effective in reducing symptoms 
of anxiety, depression, and insomnia in solid organ trans-
plant patients, the efficacy of brief mindfulness exer-
cises in the transplant setting remain unexplored [17]. 
Brief mindfulness exercises lasting 5–30  min have been 
reported to reduce suffering, pain, breathlessness, and 
multiple symptoms among palliative care patients [18–
20]. In a transplant survey, 78% of respondent preferred 
brief mindfulness session lasting no more than 60  min 
over the conventional two-hour practice [21]. We have 
previously conducted few studies to evaluate the efficacy 
of 20-minutes mindful breathing exercises in symptoms 
reduction among different populations including cancer 
patients, chronic lung diseases patients, acute decompen-
sated congestive heart failure patients and caregiver [22–
26]. Hence, our current study is a replication study aimed 
to determine the efficacy of a single session of 20-min-
ute mindful breathing in alleviating multiple symptoms 
in kidney transplant patients. Among many other types 
of mindfulness practice, mindful breathing exercise was 
chosen because it is the core practice in mindfulness. 
Other types of mindfulness practice will be studied in 
subsequent studies.

The study has been registered under ClinicalTrials.
gov with first registration date on 09/11/2022, search-
able by the identifier NCT05809440 with Protocol ID 
2020116-9206.

Methods
A parallel-group, non-blinded, randomized controlled 
trial based on the CONSORT criteria was conducted 
at the University of Malaya Medical Centre, Malaysia, 
from November 2020 to May 2021, in accordance with 
the Declaration of Helsinki Ethical Principles and Good 

Clinical Practices. Approval was obtained on 25/01/2021 
from the Medical Ethics Committee of University of 
Malaya Medical Centre (MREC no: 2020116-9206). 
Patients were recruited by investigators from the trans-
plant clinic. Inclusion criteria were (1) stable adult kid-
ney transplant patients > 6 months post op aged 18 years 
and older, and (2) at least one symptom scoring ≥ 4/10 
based on the Edmonton Symptom Assessment Scale 
(ESAS) [22]. Patients were excluded if they were dialysis-
dependent, medically unstable defined by abnormal read-
ings of vital signs (blood pressure < 100/60mmHg, heart 
rate > 100 beats per minute, respiratory rate > 16 breath 
per minute, SpO2 < 95%), or having serious pre-existing 
mental health issues (previously diagnosed with psychi-
atric disorders not in remission yet). Written consent was 
obtained from all participants. Participants were ran-
domly assigned by the investigators to either intervention 
or control based on computer generated random number 
with 1:1 allocation ratio. Allocations were concealed with 
sealed envelopes.

Participants assigned to the intervention group 
received a 20-minute mindful breathing session guided 
by a trained medical doctor. The session consisted of four 
5-minute breathing exercises done consecutively. Partici-
pants were instructed to close their eyes and bring their 
attention to their breathing, and re-direct their attention 
back to their breathing once they were distracted. The 
four exercises are presented in Table 1. Participants in the 
control group were informed to carry on with what they 
were initially doing.

Outcome was measured in both group of participants 
at baseline (T0) and after 20  min (T20) using ESAS, a 
validated scale to assess 10 symptoms commonly expe-
rienced by patients, which are: pain, fatigue, nausea, 
depression, anxiety, drowsiness, shortness of breath, 
anorexia, other symptoms, and feelings of well-being. 
The severity of each symptom was rated on a numeri-
cal scale of 0 to 10 (0 = no symptom; 10 = worst possible 
symptom) [22, 23, 27, 28]. Feedback were collected from 
intervention group by asking the participants how they 
feel during the exercise and challenges faced during the 
exercise.

Statistical analyses were performed using SPSS (ver-
sion 21.0). Within-group comparison of ESAS scores 
at T0 and T20 was analysed using paired t-tests, while 
between-group comparison of changes in ESAS scores 
was analysed using independent sample t-tests. A p value 
of < 0.05 was used to define statistical significance. The 
effect size was calculated using Cohen’s D. For a power 
of 80% and type I error of 0.05, taking a difference of 10, 
expected population standard deviation of 12, and 20% 
drop rate, a sample size of 60 (30 in each arm) was deter-
mined [20].
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Results
Of the 192 patients approached and screened, 106 had 
a low ESAS score of < 4/10 for all symptoms, and 26 
declined participation. Sixty participants were randomly 
assigned to either the intervention group (N = 30) or the 
control group (N = 30). The CONSORT flow diagram 
is illustrated in Fig.  1. Sixty participants completed the 
study and were all included in the intention-to-treat anal-
yses. Table  2 shows the demographic characteristics of 
these participants. The mean age was 50 in the interven-
tion group and 48 in the control group. The majority of 
them were Chinese, followed by Malay and Indian. The 
commonest kidney transplant was living-related, fol-
lowed by cadaveric and living-unrelated. There was no 

statistically significant difference in all the demographic 
characteristics between the two groups except for previ-
ous mindfulness experience, in which the intervention 
group had more participants with previous mindfulness 
experience.

For within-group comparison of the total ESAS score, 
there were statistically significant reductions in both 
the intervention group (mean difference = -8.933, stan-
dard deviation = 7.423, t = -6.592, p = 0.000) and the 
control group (mean difference = -4.100, standard devia-
tion = 3.346, t = -6.711, p = 0.000). Regarding within-
group comparisons of the individual ESAS symptoms, 
significant improvements were observed for fatigue, 
nausea, depression, anxiety, well-being and shortness of 

Table 1  Instructions for 20-min mindful breathing
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breath in the intervention group, and fatigue, depression, 
drowsiness and shortness of breath in the control group. 
These results are shown in Table 3.

For between-group comparison of changes in the total 
ESAS score, there was statistically significant greater 
reduction in the intervention group compared with the 
control group (mean difference = -4.833, confidence 
interval = -7.837, -1.830, t = -3.251, p = 0002). Multivari-
ate analysis was done using ANCOVA to adjust for pre-
vious mindfulness exposure, which showed significant 
effect in change in total ESAS score between interven-
tion and control group after adjusted for previous mind-
fulness exposure, F (1, 57) = 7.273, p = 0.009. Regarding 
changes in the individual ESAS symptoms, significant 
greater reductions were observed for nausea and anxi-
ety in the intervention group compared with the control 
group. The results are reported in Table 4. The changes in 
total ESAS scores for all 60 participants are further illus-
trated with a Waterfall Plot in Fig. 2.

Feedback from the participants in the intervention 
group were classified into positive feedback and chal-
lenges, and reported in Table  5. There were no adverse 

events reported in both groups except one participant 
from the intervention group who mentioned that the 
exercise triggered distressing past memory in her but 
her unpleasant feelings went away during the third and 
fourth exercises.

Discussion
The results provided evidence that 20-minute mindful 
breathing could reduce multiple symptoms rapidly in 
kidney transplant recipients. Participants randomized 
to the 20-minute mindful breathing arm reported sig-
nificant improvement in 6 symptoms – fatigue, nausea, 
depression, anxiety, well-being and shortness of breath. 
Compared to the control group, participants in the inter-
vention group experienced less nausea and anxiety. These 
findings suggest that brief mindfulness exercise can be 
recommended to kidney transplant recipients who are 
bothered by these symptoms.

This is the first randomized controlled trial of a single 
session of 20-minute mindful breathing in kidney trans-
plant recipients. Compared with conventional mind-
fulness-based interventions that require 8 weeks of 

Fig. 1  CONSRT (consolidated standards of reporting trials) flow diagram
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commitment to achieve a sustained effect, our findings 
support the use of 20-minute mindful breathing when a 
quick relief is needed [17, 29]. Benefits from a non-phar-
macological intervention are important for this popula-
tion because adding further symptom control medication 
to the complex immunosuppression regimen can compli-
cate the situation.

Positive feedback from the participants in the mind-
ful breathing group suggested that the mechanism of 
symptom reduction could be related to the relaxation of 
the body and the calming of anxiety since anxiety can 
be associated with many physical symptoms [30–32]. 
Mindfulness based interventions target at cognitive reac-
tivity by breaking the cycle of negative emotion - nega-
tive thinking pattern - painful bodily sensation through 
cultivation of awareness, decentering, and reactivity [33, 
34] The therapeutic stance of mindfulness based inter-
vention is grounded on promoting enhanced awareness 
towards thoughts and feelings. It exerts its psychologi-
cal mechanisms of action by increasing acceptance, self-
compassion, present-moment awareness, and ability to 
selectively deploy one’s attention, while enhancing corti-
cal regulation of limbic circuits involved in affective dis-
orders [35, 36]. Anxiety and physical symptom reduction 
could be mediated by increased parasympathetic activity 
while focusing one’s attention on the breath [32].

Challenges faced by the participants in the mindful 
breathing group included difficulty to focus due to dis-
tractions from their troublesome symptoms or the envi-
ronment, and falling asleep during the practice. These 
challenges are known hindrances in mindfulness prac-
tices [35].

The description of unpleasant memory triggered by the 
mindfulness exercise in one participant warrants proper 
attention. Although that participant did not have a medi-
cal record of psychiatric illness, and that her experience 
was transient and it disappeared towards the second 
half of the practice, caution needs to be exercised for 
patients with prior mental health problems or past trau-
matic experiences to avoid any untoward adverse effect. 
Patients with higher levels of repetitive negative think-
ing, those who engage in deconstructive types of medi-
tation such as insight meditation, and those who attend 
a meditation retreat are more likely to report unpleasant 
meditation-related experiences [36]. Causative mecha-
nism behind is likely related to increased body aware-
ness and/or activation of the insula cortex, which can be 
associated with increased anxiety, panic, and flashbacks. 
Mindfulness based practice mechanisms of decentering, 
or increased psychological distance from experience, and 
prefrontal control over the amygdala can be associated 
with disembodiment, affective blunting, and dissociation 

Table 2  Demographic characteristics
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[37]. These undesired adverse effects should be included 
as part of the informed consent, while monitoring and 
observations need to be carried out during and after the 
intervention, and the activity should only be carried out 
by certified mindfulness trainer.

Our study has several limitations. The study was 
conducted in non-blinded method because interven-
tion involve physical participation which makes blind-
ing not easily applicable, which may introduce bias in 
self-reporting outcome. Majority of the patients were 
outpatients with good performance status. All were post-
transplant for more than 5 years. These factors limit the 
generalization of the results to inpatients who are sicker 

or to those within the earlier period post-transplant. The 
study examined the immediate effect of a single session 
of 20-minute mindful breathing, but not the sustained 
effect. Questions remained to be answered include the 
optimal duration of a single session that can produce a 
maximally intended outcome, and the number of ses-
sions required to produce a sustained effect. Both inter-
vention and control group had significant reduction 
in some symptoms after 20  min, it is possible that the 
reduction happens with time regardless in both inter-
vention and control group. Intervention group has more 
participants with prior mindfulness experience, it is pos-
sible that cumulative meditation effect could result in 

Table 3  Within-group comparison of ESAS scores at T0 and T20 for intervention and control group
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more significant reduction. Recommendations for future 
studies include wider patient demographic to increase 
generalisability of the result, examining the effect of 
regular self-practice in reducing multiple or individual 
symptom, practice with a longer duration such as 1–2 h, 

or combining the practice with other pharmacological or 
non-pharmacological treatment.

The study has shown that a single session of 20-min-
ute mindful breathing can provide quick relief for mul-
tiple symptoms in kidney transplant recipients. Besides 

Table 4  Between-group comparison of changes in ESAS scores

Fig. 2  Changes in total ESAS scores for all 60 patients (waterfall plot)
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considering enrolling in a standard 8-week mindfulness 
programme to achieve sustained symptom improvement, 
20-minute mindful breathing offers an additional inex-
pensive option for the rapid relief of symptoms in kidney 
transplant patients.
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