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Abstract

Background: Among leukemia patients, sleep disruptions are prevalent and can profoundly affect their overall quality of
life. Acupressure and foot reflexology, modalities rooted in traditional Chinese medicine, have garnered attention for their
potential to address sleep disturbances and mitigate associated symptoms. Methods: This research utilized a randomized
controlled trial with a pretest-posttest design involving 102 leukemia patients admitted to Imam Khomeini Hospital in Urmia.
Participants were randomly allocated to 3 groups: acupressure (n=234), reflexology (n=34), or control (n=34). Prior to the
intervention, patients completed a demographic survey and the Pittsburgh Sleep Quality Index (PSQI) for baseline assessments.
Acupressure involved stimulation of the SP6 point twice daily for 10minutes over 4weeks, while reflexology entailed daily
|0-minute sessions with sweet almond oil on the soles for the same duration. The control group received standard care
without additional interventions. Following the 4-week intervention period, post-intervention evaluations were conducted
using identical measurement tools. Results: The findings underscored the efficacy of both acupressure and foot reflexology
in significantly improving sleep quality within the intervention groups (P<<.001). Initially, there were no notable differences
in sleep quality among the 3 groups (P>>.05). Subsequently, pairwise comparisons adjusted with Bonferroni corrections
revealed significant disparities in sleep quality between the acupressure and reflexology groups compared to the control
group (P<.001). However, post-intervention analysis indicated no statistically significant variance in enhancing sleep quality
between the acupressure and foot reflexology groups (P<<.05). Conclusion: This study demonstrates that acupressure and
foot reflexology interventions can enhance sleep quality in individuals with leukemia. These findings support the effectiveness
of these complementary modalities, offering targeted relief and relaxation. While these non-invasive therapies show promise in
improving well-being, further research is needed to confirm and expand upon these results due to study limitations.
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Introduction Sleep disturbances in leukemia patients stem from a
combination of factors, including pain, anxiety, medica-

Leukemia, a malignancy impacting blood and bone marrow, tion side effects, and the disease’s inherent impact.’

presents a myriad of challenges for patients, encompassing
physical and emotional burdens.! Among these obstacles, dis-
rupted sleep patterns emerge as significant contributors to the
overall strain experienced by individuals battling this relent-
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While conventional medical interventions primarily focus
on symptom management through pharmaceuticals or
standard treatments, complementary modalities such as
acupressure and foot reflexology offer a non-invasive and
potentially effective means to address sleep-related issues
and bolster the holistic well-being of leukemia patients.®’

Acupressure, rooted in ancient Chinese medicinal prin-
ciples, involves applying targeted pressure to specific points
on the body to facilitate healing and support the harmonious
flow of energy.®? Conversely, foot reflexology operates on
the belief that distinct points on the feet correspond to vari-
ous organs and systems within the body. Reflexologists aim
to evoke healing responses and restore balance by stimulat-
ing these points.!®!!

Although extensive research exists on the effects of acu-
pressure and foot reflexology on sleep quality in general
populations and certain medical conditions, the knowledge
pertaining specifically to leukemia patients remains lim-
ited.'">!3 Nonetheless, preliminary evidence suggests that
these alternative therapeutic modalities hold considerable
promise in mitigating sleep disturbances, attenuating pain
levels, and enhancing overall quality of life. By incorporat-
ing acupressure and foot reflexology into the comprehensive
care paradigm for leukemia patients, a truly holistic approach
can be forged, addressing not only the physical manifesta-
tions but also the emotional and psychological dimensions
associated with sleep disruptions. The study’s importance
lies in its potential to address a critical gap in understanding
how alternative therapies like acupressure and foot reflexol-
ogy could positively impact the sleep quality of leukemia
patients. Given these patients’ challenges, such as compro-
mised sleep quality, the study aims to shed light on effective
non-invasive interventions that could significantly enhance
their overall well-being and quality of life.

The hypotheses for this study were formulated based on
the literature findings in this field, and they are as follows:

(1) Participants who underwent acupressure would
exhibit higher scores in sleep quality compared to
the control group.

(2) Participants who underwent reflexology would
demonstrate higher scores in sleep quality com-
pared to the control group.

(3) Participants who underwent acupressure would
display differing scores in sleep quality when com-
pared to those who experienced reflexology.

Method
Study Design & Setting

This research, conducted in 2023 at Imam Khomeini
Hospital in Urmia, Iran, adopted a single-blinded, 3-group
randomized controlled trial with a pretest-posttest design.
Participants were allocated to the acupressure group (n=34),

foot reflexology group (n=34), or control group (n=34). To
ensure methodological rigor, the study adhered to the
CONSORT 2010 checklist for comprehensive reporting
(refer to Supplemental File).

Sampling and Randomization Strategy

The study focused on leukemia patients admitted to Imam
Khomeini Hospital in Urmia. Sample size determination
utilized G*Power, with calculations indicating a minimum
of 31 participants per group based on a previous study,'
with a 95% confidence level and 80% power. Factoring in a
10% attrition rate, the final sample size was set at 102 indi-
viduals (n=34 per group).

(z o +2p)(3/ +8))
2

n=
(0 —1y)°
(1.96+0.84)* + (1.65% +1.44%)

=31
(2.33-1.20)°

The study involved 102 leukemia patients admitted to
Imam Khomeini Hospital in Urmia. They were selected
using random sampling and divided into 3 intervention
groups: acupressure (n=34), reflexology (n=34), and a
control group (n=34). Patients were randomly assigned to
these groups by drawing cards labeled as (A), (B), and (C).
Participants were only presented with the backs of cards
that looked identical, ensuring they chose blindly.
Participants who drew the (A) card joined the acupressure
group, those who drew the (B) card joined the reflexology
group, and those who drew the (C) card joined the control
group. The researcher ensured random allocation by using
cards labeled (A), (B), and (C) to assign participants to the
respective groups.

Inclusion and exclusion criteria. Inclusion criteria involved
meeting age requirements (18-50years old), having a leuke-
mia diagnosis, no history of foot injury or surgery, and
undergoing chemotherapy with drugs such as fludarabine
(Fludara®), pentostatin (Nipent®), chlorambucil (Leuke-
ran®), bendamustine (Treanda®), and cyclophosphamide
(Cytoxan®). Exclusion criteria comprised unwillingness to
continue participation, missing multiple training sessions,
incomplete questionnaires, patient demise, or transfer to
another healthcare facility. Moreover, patients undergoing
simultaneous radiotherapy were excluded.

Measurements

Data collection involved utilizing a demographic question-
naire and the Pittsburgh Sleep Quality Index (PSQI). The
demographic questionnaire encompassed details regarding
age, gender, marital status, educational background, resi-
dency, and occupation.
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The PSQI, a widely utilized tool, evaluates sleep qual-
ity and disturbances spanning 1 month. Comprising 19
self-assessed queries and, if applicable, 5 additional
questions for a roommate or bed partner, it delves into
various sleep facets like duration, disruptions, onset,
medication usage, daytime dysfunction, and overall sleep
quality. Each question receives a score from 0 to 3.
Higher values signify inferior sleep quality. Cumulative
scores yield a global score ranging from 0 to 21, with a
score of 5 or higher indicating subpar sleep quality.'
Demonstrating reliability and validity across diverse
populations, including clinical and non-clinical samples,
the PSQI finds utility in research endeavors, clinical tri-
als, and sleep medicine practice.'® Buysse et al'> high-
lighted the tool’s reliability (Cronbach’s alpha of .83)
and validity (sensitivity of 0.89 and specificity of 0.69)
in their study participants.

Procedure

The researcher received ethical approval and necessary
documentation from the University Ethics Committee to
conduct a randomized controlled trial (RCT) at Imam
Khomeini Medical and Educational Center. After coordi-
nation with the department head and relevant physician,
participants meeting the inclusion criteria were selected
using random sampling and assigned to 1 of 3 groups: acu-
pressure, reflexology, or control. Out of 110 eligible
patients, 4 declined participations, 2 did not meet the crite-
ria, and 2 were transferred to other medical facilities due to
deteriorating health (Figure 1). In this study, participants
were informed about the research objectives but not explic-
itly told whether they would receive a specific intervention
or usual treatment. By framing the study as an investiga-
tion into sleep in hospitalized leukemia patients without
disclosing group assignments, the aim was to minimize the
likelihood of participants in the control group realizing
they were not receiving an intervention. Consent discus-
sions were structured to focus on the broader research
goals rather than individual group assignments, aiming to
maintain blinding and enhance the study’s integrity.

One hundred two leukemia patients were selected and
randomly allocated to their respective groups. The
researcher introduced herself to the participants, explained
the research objectives, and obtained informed written
consent. Pre-tests were conducted using demographic
questionnaires and the PSQI (Pittsburgh Sleep Quality
Index) to gather baseline data. Each group was isolated
from the others, ensuring they were unaware of the other
group’s existence, and the ward staff was also informed
accordingly. The patients in the 3 groups actually assigned
to different units. The ward staff has been informed about
the study and the need for patient isolation. They have

been instructed not to discuss the treatments or interven-
tions with the patients or between themselves in the pres-
ence of the patients.

The acupressure group received routine care, and acu-
pressure was administered on the SP6 acupoint twice daily
for 4 weeks. The researcher was trained and certified in both
acupuncture and reflexology. The interventions were per-
formed by the researcher, who had received proper training
and certification in these complementary therapies. The
researcher performed the acupressure using the thumb or
index finger. Using sweet almond oil, the reflexology group
received routine care and daily reflexology massages on
both feet for 10 minutes. The control group did not receive
any intervention and continued with standard care provided
by the nursing staff.

All sessions took place in a quiet and undisturbed envi-
ronment, with signs on the patients’ doors requesting others
not to enter. The study was conducted over 3 months, from
February to April 2023. One month after completing the
educational sessions, the participants filled out the ques-
tionnaires again, and the results were compared among 3
groups.

Data analysis was carried out in a single-blinded fashion,
with the data analyst uninformed about the allocation to
intervention or control groups. IBM SPSS Statistics soft-
ware was employed for statistical analyses, with a signifi-
cance threshold set at P<<.05. The normality of the data
was assessed using the Kolmogorov-Smirnov test, and par-
ticipant characteristics were summarized using descriptive
statistics. The paired -test was utilized to compare sleep
quality scores pre- and post-intervention within each group.
Subsequent analyses compared the acupressure group
against the control group, the reflexology group against the
control group, and the acupressure group against the reflex-

ology group.

Results

Demographic Characteristics

The mean age of participants was 41.02*=09.11,
39.29 £ 08.88, and 42.71 = 09.31 years in the acupressure,
reflexology, and control groups, respectively. These results
indicated no significant difference in age between the inter-
vention and control groups. The 1-way ANOVA test
revealed that the 3 groups had similar mean ages, with a
P-value of .16, indicating homogeneity.

Furthermore, the statistical analysis indicated no signifi-
cant differences between the 3 groups regarding gender,
marital status, education level, residence, and occupation.
The P-values for these variables were all greater than .05,
suggesting no statistically significant variation among the
groups (Table 1).
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Table |I. Comparison of Demographic Characteristics of the Patients in the Study Groups.

Group
Variable Control n (%) Reflexology n (%) Acupressure n (%) Result
Gender Male 16 (50) 16 (48.5) 22 (66.7) x2=2.705
df=2
Female 16 (50) 17 (51.5) 11 (33.3) 'P=.25
Education level Elementary 2 (6.2) I (3) 39.1) x2=4.611
Secondary 7(21.9) 6(18.2) 7(21.2) df=6
High school 13 (40.6) 10 (30.3) 7(21.2)
Higher education 10 (31.2) 16 (48.5) 16 (48.5) P=.59
Marital status Single 8 (25) 10 (30.3) 9 (27.3) %2=0231
Married 24 (75) 23 (69.7) 24 (72.2) df=2
P=.89
Occupation Employed 21 (65.6) 23 (69.7) 20 (60.6) F=4.487
Unemployed 10 (31.2) 10 (30.3) 10 (30.3) df=4
Inactive I 3.1) 0 (0) 3(9.1) “P=.34
Residence Urban 22 (68.8) 25 (75.8) 22 (66.7) x2=0.717
Rural 10 (31.2) 8 (24.2) 11 (33.3) df=2
P=.69
Age Control Reflexology Acupressure t=1.863
Mean = SD? Mean = SD Mean = SD df=2
42.71 =09.31 39.29 = 08.88 41.02+09.11 P=.16

Standard Deviation.
*Chi-squared test. “Fisher’s exact test. ™| way ANOVA.

Table 2. Comparison of the Mean Sleep Quality Scores of the Patients in the Study Groups Before and After the Intervention.

Before the intervention

After the intervention

Variables Groups Mean = SD Mean = SD P-value

Sleep quality Acupressure 16.39+1.32 12.07 = 1.84 P<.001
Reflexology 16.30=1.29 11.78 = 1.47 *P<.001
Control 16.78 = 1.38 1621 = 1.40 P=.832

P-value “P=.964 “pP<.00/ -

*Paired t-test. | way ANOVA.

Sleep Quality

The Kolmogorov-Smirnov test assessed the normal distri-
bution of sleep quality scores within each group, demon-
strating normal distribution (P >.05). The results from the
1-way ANOVA indicated no significant difference in the
average sleep quality score between the 3 groups before the
intervention (P >.05). However, after the intervention, a
significant difference was observed in the mean sleep qual-
ity score among the 3 groups (P <<.001) (Table 2).

When analyzing each group separately, the paired #-test
revealed a significant difference in sleep quality scores
before and after the intervention in both the acupressure
group (P<<.001) and the reflexology group (P<<.001).
However, in the control group, there was no statistically

significant difference in sleep quality scores before and
after the intervention (P> .05) (Table 2).

Further pairwise comparisons using the Bonferroni cor-
rection test showed that the acupressure and reflexology
groups had significantly lower sleep quality scores than the
control group after the intervention (P <<.001). However,
there was no statistically significant difference in the mean
sleep quality scores between the acupressure and reflexol-
ogy groups after the intervention. The trend of changes in
the mean overall fatigue scores in the 3 groups before and
after the intervention suggests a slight decrease in sleep
quality scores in the intervention groups, implying better
sleep quality (Figure 2). These results emphasize the effec-
tiveness of both interventions in reducing patient sleep
quality scores (Table 3).
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[ Enrollment ]

Assessed for eligibility (n=110)

Excluded (n= 8)

+ Not meeting inclusion criteria (n=2)
| + Declined to participate (n= 4)

+ Otherreasons (n= 2)

Randomized (n= 102)

|

[ Allocation ]

l

Allocated to acupressure group (n=34)
+ Received allocated intervention
(n=34)

Allocated to reflexology group (n= 34)
+ Received allocated intervention (n=34)
+ Did not receive allocated intervention

Allocated to control group (n= 34)
+ Received allocated intervention
(n=34)

+ Did not receive allocated intervention
(give reasons) (n= 0)

(give reasons) (n=0)

+ Did not receive allocated
intervention (give reasons) (n=0)

roowsr ] | 1

Lost to follow-up (n= 1)

Lost to follow-up (n=1)

Lost to follow-up (n= 2)

Analysis ]

Analysed (n= 33)
+ Excluded from analysis (give
reasons) (n= 0)

Analysed (n= 33)
+ Excluded from analysis (give
reasons) (n=0)

Analysed (n= 32)
+ Excluded from analysis (give
reasons) (n=0)

Figure |. Research flow diagram based on Consort statement.
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Figure 2. The trend of changes in the mean sleep quality
scores in the 3 groups before and after the intervention.

Discussion

This investigation focused on evaluating the influence of
acupressure and foot reflexology on sleep quality in leuke-
mia patients. Following the intervention, noticeable
enhancements in sleep quality were observed in the acu-
pressure and reflexology groups compared to the control
group. These outcomes align with earlier research exploring
the effects of these interventions on sleep quality across
diverse patient cohorts.

The study’s results indicated a significant enhancement
in sleep quality following the acupressure intervention. The
results support the first hypothesis, confirming that acu-
pressure effectively enhances sleep quality among partici-
pants, as predicted. Participants undergoing acupressure
showed higher sleep quality scores than the control group.
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Table 3. Binary Comparisons After the Intervention.

Variable Group A Group B The mean difference (B—A) “P-value
Sleep quality Control group Acupressure 11.4658 P<.00I
Reflexology 10.3658 P<.00l

Acupressure Reflexology 0.9869 P=.698

*Bonferroni pairwise comparison.

Several prior studies have reported similar positive effects
of acupressure on sleep quality. A study by Cheng et al'” on
cancer patients found that acupressure significantly
improved sleep quality and reduced insomnia symptoms.
Another study by Huang et al'® investigated the effects of
acupressure on sleep quality in postpartum women and
found significant improvements.

Following the intervention, the results showed a signifi-
cant enhancement in sleep quality within the reflexology
group when compared to the control group. The findings
uphold the second hypothesis, indicating that reflexology
improves sleep quality among participants compared to the
control group. As hypothesized, participants receiving
reflexology exhibited higher sleep quality scores. A study by
Lee et al'® on individuals with chronic insomnia found that
foot reflexology significantly improved sleep quality and
reduced sleep disturbances. Another study by Kang et al*
investigated the effects of foot reflexology on sleep quality
in older adults and observed significant improvements.

Post-intervention analysis revealed no statistically sig-
nificant variance in the improvement of sleep quality
between the acupressure and foot reflexology groups. The
third hypothesis was not validated, as anticipated differ-
ences in sleep quality scores between participants undergo-
ing acupressure and reflexology were not observed.
Compared to these previous studies, our findings align with
the notion that acupressure and foot reflexology can effec-
tively enhance sleep quality in patients with various health
conditions, including leukemia. The positive outcomes
observed in our study suggest that these interventions may
be promising non-pharmacological approaches for manag-
ing sleep disturbances in this specific patient population.

In addition to the studies mentioned earlier, several other
previous studies have explored the effects of acupressure
and foot reflexology on sleep quality in different patient
populations, providing further insights for comparison.

Similar to our study results in leukemia patients, a study
by Zhang et al*! investigated the impact of acupressure on
sleep quality in patients with fibromyalgia. The findings
revealed that acupressure significantly improved sleep
quality and reduced sleep disturbances.

Similarly, a study by Rahmani et al*? showed that foot
reflexology significantly improved sleep quality and reduced
sleep latency in patients with coronary artery disease, sup-
porting the positive outcomes observed in our study.

Another study by Caliskan and Cerit focused on the
effects of acupressure on sleep quality in patients with
chronic obstructive pulmonary disease (COPD). The find-
ings demonstrated that acupressure significantly improved
sleep quality and reduced the severity of insomnia symp-
toms, further supporting the effectiveness of acupressure in
enhancing sleep quality.?

Furthermore, a study by Tarrasch et al investigated the
effects of foot reflexology on sleep quality in patients with
breast cancer. The results indicated that foot reflexology
significantly improved sleep quality and reduced sleep dis-
turbances, consistent with the positive outcomes in leuke-
mia patients observed in our study.?*

When comparing our results with these additional stud-
ies, we see a consistent pattern of positive effects of acu-
pressure and foot reflexology on sleep quality across various
patient populations. These findings suggest that these inter-
ventions may have broad applicability in improving sleep
quality and managing sleep disturbances in different health
conditions.

However, it is essential to consider the variations in
study designs, populations, and outcome measures among
these studies. While the overall trend is promising, further
research is necessary to establish more robust evidence and
to explore potential mechanisms underlying the effects of
acupressure and foot reflexology on sleep quality in patients
with leukemia and other health conditions.

Study Limitations

Nonetheless, it is imperative to recognize certain constraints
within our study. Initially, the relatively modest sample size
may constrain the applicability of our results. Furthermore,
the absence of a prolonged follow-up evaluation hinders
our ability to ascertain the enduring impacts of acupressure
and foot reflexology on sleep quality among leukemia
patients. Subsequent research endeavors necessitate larger
sample sizes and extended monitoring periods to corrobo-
rate and expand upon our findings.

Conclusion

In conclusion, the present study provides compelling evidence
that acupressure and foot reflexology interventions effectively
enhance sleep quality in individuals with leukemia. These
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results align with prior research across diverse patient cohorts,
endorsing the efficacy of these uncomplicated yet promising
complementary modalities. The targeted relief of discomfort
and induction of relaxation offered by acupressure and foot
reflexology interventions have the potential to enrich the
holistic sleep experience for leukemia patients. By delivering
non-invasive modalities, these therapies not only address
sleep disturbances but also contribute to enhancing the overall
well-being of those coping with leukemia. While these non-
pharmacological methods present valuable alternatives for
managing sleep issues in leukemia patients, further investiga-
tions are warranted to validate and elaborate on these findings,
considering the study’s limitations.
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