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A B S T R A C T

Purpose: This study aimed to evaluate the effect of reflexology on fatigue, pain, and sleep quality in lymphoma
patients.
Method: This study was a randomized clinical trial with pre-post design. Seventy-two lymphoma patients ad-
mitted in hematology wards affiliated to Shiraz University of Medical Sciences, Shiraz, Iran in 2018 were ran-
domly assigned to intervention and control groups. Patients in the intervention group underwent foot reflex-
ology for five consecutive days. The control group received usual care. The data were collected by the
Multidimensional Fatigue Inventory, a numerical pain scale, and Pittsburgh Sleep Quality index. Data analysis
was done by the SPSS software, version 21 using ANCOVA, paired t-test, and Wilcoxon test.
Results: At baseline, both intervention and control groups were the same in terms of fatigue, pain, and sleep
quality (p > 0.05). However, a significant difference was found between the two groups regarding fatigue, pain,
and sleep quality after the intervention (all p < 0.05).
Conclusion: The results showed that reflexology could reduce fatigue and pain and improve the quality of sleep
in patients with lymphoma. Considering the effectiveness of reflexology in lymphoma patients, healthcare
workers including nurses are recommended to use this complementary therapy to reduce fatigue and pain and
improve sleep quality in lymphoma patients.

1. Introduction

Lymphoma is a neoplasm of cells of lymphoid origin, which is
classified into two categories; i.e., Hodgkin and non-Hodgkin lym-
phoma (Hinkle and Cheever, 2018). Lymphoma as a kind of cancer and
its treatments are associated with complications, such as mucositis
(Mansouri et al., 2012, 2016; Rambod et al., 2018), sleep disturbance,
depressed mood, and fatigue (Oerlemans et al., 2013; Wang et al.,
2002).

Fatigue as a mental phenomenon decreases individuals’ ability to
work and participate in social and leisure activities and interrupts their
relationships with their family members and others (Savina and
Zaydiner, 2019). It was shown that a high proportion of non-Hodgkin
lymphoma patients suffered from severe fatigue (Mounier et al., 2019).
Indeed, compared to the normal population, non-Hodgkin lymphoma
patients reported higher clinical fatigue (Oerlemans et al., 2013) and
Hodgkin lymphoma ones suffered from fatigue more (de Lima et al.,
2018).

Beside fatigue, approximately one-third of cancer patients reported
moderate pain (Hamieh et al., 2018). Pain is a feared and debilitating
symptom among cancer patients (Li et al., 2018). Pain and fatigue are
directly associated with sleep disorder in hematology cancer patients
(Miladinia et al., 2018). In other words, pain and emotional distress
lead to poor sleep quality. It was revealed that pain was associated with
excessive daytime sleepiness in Hodgkin lymphoma (Rach et al., 2017).
Roughly half of lymphoma patients reported poor sleep quality and
their Pittsburgh Sleep Quality Index (PSQI) score was 6.2, representing
them as poor sleepers. Sleep quality, in turn, affected lymphoma pa-
tients’ quality of life (Hammersen et al., 2017).

Pain, fatigue, and sleep disorders predicted cancer patients’ quality
of life (Miladinia et al., 2018). Therefore, conducting some safe inter-
ventions, such as Complementary and Integrative Health (CIH), might
decrease these complications. For example, relaxation therapy reduced
pain (Kwekkeboom et al., 2010; Rambod et al., 2014) and sleep dis-
turbance (Rambod et al., 2013a) and improved adherence to treatment
(Pasyar et al., 2015). Meditation as another CIH also reduced pain and
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sleep disturbance in cancer patients (Kwekkeboom et al., 2010). Some
other kinds of CIH might reduce cancer-related fatigue (Mao et al.,
2014; Pyszora et al., 2017; Sadja and Mills, 2013), pain, lack of appetite
(Pyszora et al., 2017), sleep disturbance (Mao et al., 2014), depression
(Mao et al., 2014; Pyszora et al., 2017), and anxiety (Mao et al., 2014)
in cancer patients. Other CIH might decrease cancer-related fatigue
(Courneya et al., 2012); Starreveld et al., 2018; Yeh and Chung, 2016),
depression, and anxiety (Courneya et al., 2012) and improve global
sleep quality (Courneya et al., 2012; Kaur et al., 2018), and quality of
life (Pasyar et al., 2019) in cancer patients.

Although the United States National Cancer Institute (NCI) has
supported CIH (Jia, 2012), these studies need more evidence-based
practice. In addition, it has been reported that NCI spends roughly 120
million dollars each year to conduct research on prevention, treatment,
symptom management, and epidemiology of cancer (Jia, 2012). This
indicates the necessity to conduct studies on cancer patients, including
those with lymphoma. Moreover, there are some questions about the
effectiveness of these interventions in lymphoma patients because re-
searchers believe that the conclusion about the effects of these CIH
should be drawn with due caution (Sadja and Mills, 2013).

The present study has been focused on a kind of CIH named re-
flexology. In a previous study on reflexology, pressure was applied on
particular points of the feet (Embong et al., 2017). Reflexology de-
creased cancer symptoms, such as nausea, vomiting, and fatigue
(Ozdelikara and Tan, 2017), improved quality of life, and relieved
dyspnea in cancer patients (Wyatt et al., 2012). Moreover, it could
improve sleep quality in cancer patients (Tarrasch et al., 2018). Re-
flexology could be effective in chronic diseases, as well (Nazari et al.,
2016). Reflexology refers to an intervention that is pressed on specific
points of the hands and feet (Embong et al., 2015). Any compression on
hands and feet acts as a sensor that is related to specific parts of the
body (Hughes et al., 2011; Lu et al., 2011). By applying the reflexology
technique, these sensors are stimulated to enhance blood circulation
and energize, relax, and maintain homeostasis (Song et al., 2015a,
2015b). Foot reflexology could reduce tension and obstruction by sti-
mulating the receptors on the foot as a result of expanding and dis-
persing the energy generated by the spinal cord into the nervous system
(Torabi et al., 2012).

As mentioned above, reflexology could be accompanied with many
benefits for patients. In chronic diseases, including chronic renal failure
and cancer, this technique reduced fatigue (Roshanravan et al., 2016),
improved sleep quality (Unal and Akpinar, 2016), and reduced neuro-
pathy (Ben-Horin et al., 2017). Other studies suggested that reflexology
was effective in reducing pain and fatigue (Bagheri-Nesami et al., 2012)
and decreasing anxiety in patients after coronary artery bypass graft
surgery (Mahmoudirad et al., 2014). Although reflexology was effective
in chronic diseases, a review study by Ernst indicated no efficacy for
reflexology (Ernst, 2009). Considering the controversial results of stu-
dies, high prevalence of fatigue, pain, and sleep quality impairment in
patients with lymphoma, and lack of studies on the effect of reflexology
in patients with lymphoma, this study aims to investigate the effect of
foot reflexology on fatigue, pain, and sleep quality in patients with
lymphoma.

2. Methods

2.1. Design

This was a randomized, controlled trial with a pre/posttest design
and two groups (intervention and control). This study was conducted
from October to December 2018 and was registered in the Iranian
Registry of Clinical trials in 20/09/2018 (ID: 35916).

2.2. Setting

The study was conducted in three hematology and oncology wards

in Nemazee Hospital affiliated to Shiraz University of Medical sciences,
Shiraz, Iran.

2.3. Sample

The target population included patients diagnosed with lymphoma
according to their records. The inclusion criteria of the study were
aging ≥18 years, being able to understand and speak Persian, and
being willing to participate in the study. Patients who consumed sleep
medications and those with infectious or bleeding ulcers in their legs,
intolerance to reflexology, physical disabilities, and known mental
disorders that disabled them to perform self-care were excluded from
the study. Patients with thyroid problems, epilepsy, diabetes, gout, or
other circulatory problems of the feet were excluded, as well.

2.4. Randomization

Firstly, the patients were selected using convenience sampling.
Then, block randomization with block size of four was used to ran-
domly assign the patients to two groups. Block list was provided by the
“Create a block randomization list” software. Each block was then
placed inside an envelope and was numbered. In this way, after se-
lecting a patient, a numbered envelope was opened according to which
the patient was allocated to the intervention or the control group.

2.5. Sample size

Using a pilot study and based on power=80%, α=0.05, mean
scores of pain in the intervention and control groups= 2.6 and 4.9
respectively, and standard deviation=3.4, the sample size for pain
intensity was estimated to be 35 patients in each group (70 patients in
total). Moreover, using that pilot study and considering power=80%,
α=0.05, mean scores of fatigue in the intervention and control
groups= 58 and 66 respectively, and standard deviation= 12, the
sample size for fatigue was calculated as 36 patients in each group (72
patients in total). In addition, considering the mean scores of sleep
quality in the intervention and control groups= 8.5 and 11 respec-
tively and standard deviation=3.5, the sample size for sleep quality
was estimated to be 31 patients in each group (62 patients in total).
Therefore, the highest sample size (n=72) was selected for the study.

At the beginning of the study, 84 patients were selected. Four pa-
tients did not meet the inclusion criteria, one of them had the exclusion
criteria, two refused to participate, and five were not interested in
participation. The remaining 72 patients were randomly assigned to the
intervention and control groups. All patients completed the study and
their data were analyzed (Fig. 1).

2.6. Blinding

In this study, the individual who evaluated the outcomes, the
healthcare staff, and the statistician were blind to the study groups until
data analysis was completed and the results were reported.

2.7. Intervention

In the intervention group, the patient laid on a bed in a quiet en-
vironment. Then, his/her legs and feet were elevated by about six in-
ches using a pillow. A certified reflexologist sat next to the patient's feet
and performed reflexology for 15min on each foot.

The procedure of reflexology consisted of holding, pressing, sliding,
gliding, stretching, and rotations. In order to do reflexology, firstly the
reflexologist rubbed his hands together to warm them. Secondly, he
warmed the patient's foot by rubbing it with his hands using
sweet almond oil. When the foot was sufficiently warm, the reflexolo-
gist applied pressure on the thumb toe and solar plexus that were re-
lated to sleep and the inner and outer edges of the foot, the inner edge
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of the sole, and heel of the ankle that were related to fatigue and back,
scapula, hands, legs, and feet pain (Samuel, 2011).

In thumb toe reflexology, the medial edge and the top and base of
the big toe were stimulated. The reflexology of solar plexus was pointed
under the ball of the foot in the center. The inner edge of the foot that
was related to cervical spine, thoracic spine, lumbar spine, and sacrum
was also stimulated. Reflex points on the outer edge of the foot, such as
legs/knees/lower back, elbows, arms, and shoulders, were stimulated,
as well. Reflexology was also performed on the inner edge, sole, and
heel of the ankle, which stimulated the sciatic nerve and lower back
(Samuel, 2011). This was done at 4 p.m. over five consecutive days (Li
et al., 2011).

Reflexology might have some side effects, such as swelling of the
foot, frequent urination, bowel movement, and fatigue (Pauline, 1995).
Therefore, the patients were provided with the cellphone number of
one of the researchers to ask their questions in case of complications
and side effects. However, the participants did not report any side ef-
fects or complications.

In the control group, the participants did not receive any type of
massage. It should be noted that both groups received the routine care
of the hospital.

2.8. Outcome measures

The outcomes of this study were pain intensity, fatigue, and sleep
quality, which were measured at 3:30 p.m. before and five days after
the intervention. The participants were evaluated at baseline and five

days after the intervention by a researcher's assistant who was blind to
the intervention and control groups.

2.9. Measures

Multidimensional Fatigue Inventory (MFI) was used to measure the
participants' fatigue. This inventory contained 20 items scored through
a 7-ponit scale. It covered five dimensions, namely general fatigue,
physical fatigue, mental fatigue, reduced motivation, and reduced ac-
tivity. The psychometric properties of this instrument were approved in
cancer patients (Smets et al., 1995). Its construct and convergent va-
lidities were approved, as well. In addition, its Cronbach's alpha coef-
ficient was 0.84 (smets et al., 1995). In the present study, the Cron-
bach's alpha coefficient of MFI was 0.75.

A numerical pain scale was used to assess pain intensity. In this 11-
point numerical scale, numbers 0 and 10 represented “no pain” and
“pain as bad as you can imagine”, respectively. This scale has been used
in other studies, as well (Pasyar et al., 2018a; Rambod et al., 2014). The
test-retest reliability of the numerical pain scale has been reported to be
0.94 (Rambod et al., 2014). This measure was found to be 0.95 in the
present study.

PSQI was used to measure sleep habits. The items of this index were
scored from 0 to 3. Thus, the total score of the index ranged from 0 to
21. The internal consistency of the Persian version of PSQI was ap-
proved by Cronbach's alpha=0.83 (Rambod et al., 2013a). In this
study, the Cronbach's alpha of the instrument was found to be 0.85.

Fig. 1. Flow chart of the lymphoma patients who participated in this study.
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2.10. Ethical considerations

This study was approved by the Ethics Committee of Shiraz
University of Medical Sciences (Ethics Committee reference number:
IR.SUMS.REC.1397.267, approval date: 20/06/2018). Written in-
formed consent forms were signed by all participants. Accordingly, they
were explained about the aims and length of the study as well as the
intervention. Moreover, they were informed about the risks and bene-
fits of the study. In addition, they were reassured that participation in
the study was voluntary and the data would be published in general.

2.11. Data analysis

The data were analyzed using the SPSS software, version 20.
Kolmogorov-Smirnov test revealed the normal distribution of pain and
fatigue, but not sleep quality and its components. As administration of
chemotherapy was a covariate in this study, ANCOVA was used to
compare the study groups regarding the study variables. Moreover,
paired t-test and Wilcoxon test were used to determine the mean dif-
ference of the variables before and after the intervention. P < 0.05 was
considered to be statistically significant.

3. Results

3.1. Demographic and clinical characteristics

The mean age of the participants was 41.47 years (SD=13.70) in
the intervention group and 46.90 years (SD=15.40) in the control
group. Most of the participants in the intervention and control groups
were male (69.4% vs. 75.0%) and married (77.8% vs. 88.9%). Besides,
38.9% of the patients in the intervention group and 44.4% of those in
the control group had secondary and high school education levels. The
majority of the patients had non-Hodgkin lymphoma (72.2% vs.
80.6%). Before the study, chemotherapy had not been started for ap-
proximately two-thirds of the patients in the intervention and control
groups (77.8% vs. 69.4%). According to Table 1, the two groups were
homogenous regarding the demographic and clinical characteristics.

The results of this study indicated no significant relationship be-
tween the administration of chemotherapy and fatigue (intervention
group: F= 0.42, p=0.65; control group: F= 1.23, p= 0.30), pain
(intervention group: F= 0.89, p= 0.42; control group: F= 3.03,
p=0.06), and quality of sleep (intervention group: F= 2.84, p= 0.7;

control group: F= 0.61, p= 0.54) at baseline.

3.2. Fatigue

According to Table 2, the results of ANCOVA showed no statistically
significant difference between the two study groups with regard to MFI
and its dimensions at baseline (p > 0.05). After the intervention,
however, the results of ANCOVA showed a significant difference be-
tween the intervention and control groups regarding the mean scores of
MFI and its dimensions, such as general and physical fatigue and re-
duced physical activity (p < 0.05). Nonetheless, there was no sig-
nificant difference between the two groups with regard to the other
dimensions of MFI, such as mental fatigue and reduced motivation,
after the intervention (p > 0.05). In addition, the results of paired t-
test showed a significant difference in the intervention group's mean
difference of MFI and general fatigue scores before and after the in-
tervention. The two groups' MFI scores before and after the intervention
have been presented in Fig. 2.

Table 1
Demographic and clinical characteristic of the participants in the intervention
and control groups.

Variables Groups Testa, p-value

Intervention n (%) Control n (%)

Gender
Male 25 (69.4) 27 (75) χ2= 0.27
Female 11 (30.6) 9 (25) P= 0.59
Education level
Primary school 14 (38.9) 13 (36.1)
Secondary and high school 14 (38.9) 16 (44.4) χ2= 0.23
Academic 8 (22.2) 7 (19.4) P= 0.88
Marital status
Single 8 (22.2) 4 (11.1) χ2= 1.60
Married 28 (77.8) 32 (88.9) P= 0.20
Disease diagnosis
Hodgkin lymphoma 7 (19.4) 10 (27.8) χ2= 0.69
Non-Hodgkin lymphoma 29 (80.6) 26 (72.2) P= 0.40
Chemotherapy status
Prior to chemotherapy 28 (77.8) 25 (69.4)
Receiving chemotherapy 7 (19.4) 10 (27.8) χ2= 0.69
Post chemotherapy 1 (2.8) 1 (2.8) P= 0.70

a Chi square.

Table 2
Comparison of the mean scores of pain intensity and fatigue and its components
in the intervention and control groups before and after the intervention.

Variables Groups Testa, p-value

Intervention Control

Pain intensity
Before 3.83 (2.79) 3.88 (3.46) 0.02, 0.87
After 2.72 (2.30) 4.33 (3.54) 6.41, 0.01
Testb, p-value 4.08, < 0.001 −1.29, 0.20
Multidimensional fatigue inventory
Before 62.55 (11.27) 67.00 (12.70) 2.66, 0.10
After 53.41 (10.78) 68.88 (12.48) 16.10, < 0.001
Testb, p-value
Fatigue dimensions
General fatigue 3.89, < 0.001 −1.76, 0.08
Before 13.52 (3.37) 14.36 (3.39) 1.25, 0.26
After 12.30 (3.21) 14.33 (3.28) 7.97, 0.006
Testb, p-value 3.08, 0.004 0.07, 0.94
Physical fatigue
Before 13.63 (3.48) 14.08 (4.01) 0.32, 0.57
After 12.88 (3.69) 14.91 (3.60) 6.37, 0.01
Testb, p-value 1.80, 0.07 −2.45, 0.01
Mental fatigue
Before 10.94 (2.76) 11.30 (3.17) 0.28, 0.59
After 10.72 (2.45) 11.94 (3.07) 3.64, 0.06
Testb, p-value 0.70, 0.48 −1.31, 0.19
Reduced activity
Before 14.88 (4.29) 15.80 (3.72) 1.12, 0.29
After 14.25 (3.36) 16.25 (3,37) 6.69, 0.01
Testb, p-value 1.39, 0.17 −1.17, 0.24
Reduced motivation
Before 7.05 (2.30) 8.00 (2.60) 2.56, 0.11
After 6.72 (2.22) 7.83 (2.58) 3.73, 0.05
Testb, p-value 1.35, 0.18 0.57, 0.56

a ANCOVA, using chemotherapy as the covariate.
b Paired t-test.

Fig. 2. The two groups' multidimensional fatigue inventory scores before and
after the intervention.
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3.3. Pain intensity

Based on the results presented in Table 2 and Fig. 3, the results of
ANCOVA showed no statistically significant differences between the
two groups with regard to pain intensity before the intervention
(p=0.87). However, the results of ANCOVA indicated a significant
difference between the two groups concerning the mean score of pain
intensity after the intervention (F= 6.41, p= 0.01). Moreover, the
results of paired t-test showed a significant difference in the interven-
tion group's mean difference of pain intensity scores before and after
the intervention (t= 4.08, p < 0.001).

3.4. Sleep quality

The results of ANCOVA revealed no statistically significant differ-
ence between the intervention and control groups regarding the total
sleep quality and its components (p > 0.05), expect for sleep suffi-
ciency (p= 0.03). Based on Table 3 and Fig. 4, the results of ANCOVA
indicated a significant difference between the two groups concerning
the total sleep quality after the intervention (F= 21.79, p < 0.001). A
significant difference was also observed between the two groups re-
garding sleep latency, subjective sleep quality, sleep disturbance, and
sleep sufficiency after the intervention (p < 0.05). However, no sig-
nificant difference was found between the two groups with respect to
the other components of sleep quality, such as sleep duration, daytime
dysfunction, and sleep medication, after the intervention (p > 0.05).
In addition, the results of Wilcoxon test indicated a significant differ-
ence in the intervention group's mean difference of total sleep quality
and some of its components, such as subjective sleep quality, sleep la-
tency, and sleep medication, before and after the intervention
(p < 0.05).

4. Discussion

The present study results indicated that foot reflexology reduced
fatigue in lymphoma patients. Consistently, it was reported that foot
reflexology reduced fatigue in gynecologic cancer patients during che-
motherapy (Dikmen and Terzioglu, 2019). Similarly, other researchers
disclosed that reflexology decreased fatigue in breast cancer patients
(Ozdelikara and Tan, 2017; Tarrasch et al., 2018). Reflexology released
endorphins, enhanced the feeling of wellbeing and relaxation, im-
proved blood flow and endothelial function (McCullough et al., 2014),
and reduced stress and state anxiety (McVicar et al., 2007). Therefore,
improvement of blood circulation and psychological aspects might have
led to reduction of fatigue in lymphoma patients.

The study results showed that foot reflexology relieved pain intensity
in lymphoma patients. Consistently, it was reported that foot reflexology
reduced pain in cancer cystectomy patients (Silverdale et al., 2019). Si-
milarly, other researchers indicated that massage therapy decreased pain
intensity in chronic and acute conditions (Chunco, 2011; Pasyar et al.,
2018a; Toth et al., 2013). Reflexology also reduced pain sensation, re-
turned optimism, and caused re-engagement in usual activities (Whatley
et al., 2018). It has been stated that endorphin as a body natural pain killer
is released as a response to reflexology and the body learns to adapt with
any injury (Embong et al., 2015).

The current study results showed that foot reflexology improved
sleep quality in lymphoma patients. Reflexology also improved the
quality of sleep in women with breast cancer (Tarrasch et al., 2018).
Unal and Akpinar reported that foot reflexology improved the quality of
sleep in chronic patients, such as those with renal failure under he-
modialysis (Unal and Akpinar, 2016). Other researchers also indicated
that the use of complementary and alternative therapies, including re-
laxation techniques, improved the quality of sleep and promoted the
quality of mental sleep, delayed sleep, and daytime dysfunction in pa-
tients under hemodialysis. In the same vein, Pasyar et al. stated that
foot massage was effective in improvement of patients’ sleep quality
post operatively (Pasyar et al., 2018b). Reflexology releases endorphin
from the brain, which subsequently reduces pain, blood pressure, and
heart rate. Moreover, reflexology can modulate the autonomic nervous
system, reduce pain and stress (Hughes et al., 2011; McCullough et al.,
2014), and improve sleep quality by decreasing the activities of the

Fig. 3. The two groups' pain intensity scores before and after the intervention.

Table 3
Comparison of the mean scores of sleep quality and its components in the in-
tervention and control groups before and after the intervention.

Variables Groups Testa, p-value

Intervention Control

Total sleep quality
Before 10.11 (3.26) 11.80 (3.83) 3.98, 0.05
After 8.41 (2.98) 11.83 (3.26) 21.79, < 0.001
Testb, p-value −3.55, < 0.001 −0.28, 0.77
Subjective sleep quality
Before 1.44 (.74) 1.63 (0.76) 1.29, 0.25
After 1.13 (.42) 1.69 (0.74) 15.50, < 0.001
Testb, p-value −2.59, 0.009 −0.57, 0.56
Sleep latency
Before 1.97 (0.99) 2.27 (0.74) 2.34, 0.13
After 1.58 (0.93) 2.30 (0.78) 12.13, 0.001
Testb, p-value −2.56, 0.01 −0.30, 0.76
Sleep duration
Before 2.11 (0.94) 2.44 (0.99) 1.88, 0.17
After 2.05 (0.82) 2.44 (0.87) 3.45, 0.06
Testb, p-value −0.90, 0.36 −0.13, 0.89
Daytime dysfunction
Before 1.30 (1.26) 1.75 (1.33) 2.09, 0.15
After 1.00 (1.19) 1.50 (1.29) 3.12, 0.08
Testb, p-value −1.72, 0.08 −1.91, 0.05
Sleep disturbance
Before 1.88 (0.57) 1.86 (0.72) 0.03, 0.84
After 1.44 (0.50) 1.80 (0.66) 6.67, 0.01
Testb, p-value −4.00, < 0.001 −0.70, 0.48
Sleep medication
Before 0.66 (1.26) 0.69 (1.26) 0.001, 0.98
After 0.58 (1.20) 0.63 (1.22) 0.01, 0.89
Testb, p-value −0.57, 0.56 −0.33, 0.73
Sleep sufficiency
Before 0.72 (1.11) 1.27 (1.20) 4.40, 0.03
After 0.52 (.84) 1.36 (1.22) 19.00c, < 0.001
Testb, p-value −0.66, 0.50 −2.35, 0.01

a ANCOVA, using chemotherapy as the covariate.
b Wilcoxon test.
c ANCOVA, subjective sleep quality and using chemotherapy were the cov-

ariates.

Fig. 4. The two groups' total sleep quality scores before and after the inter-
vention.
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sympathetic and neuroendocrine systems (Mohammad Aliha et al.,
2013).

4.1. Limitations

This study had some limitations, including the short duration of the
intervention as well as the short follow-up period. Hence, further long-
term studies are suggested to be conducted on the issue. In order to
improve the design validity, the crossover design is suggested.
Moreover, a future study is recommended to be conducted on three
groups, namely reflexology, control with standard care, and other kinds
of CIH.

4.2. Implications for practice

Based on the study results, reflexology reduced fatigue and pain and
improved sleep quality in lymphoma patients. Therefore, healthcare
workers are recommended to make use of this easy and useful inter-
vention. Future studies are suggested to assess the effects of reflexology
on the psychosocial characteristics of lymphoma patients.

5. Conclusion

This study showed that reflexology reduced fatigue and pain and
improved quality of sleep in lymphoma patients. For evidence-based
practice, further studies are recommended to assess the effect of this
intervention on these issues in lymphoma patients.

Declaration of competing interest

None declared.

Acknowledgement

This project was financially supported by Shiraz University of
Medical Sciences, Shiraz, Iran (Grant No: 16262). This article was the
result of the Master's thesis written by Mohammad Shamsedini and
approved by Shiraz University of Medical Sciences (No. 16262). The
authors would like to thank Shiraz University of Medical Sciences and
healthcare providers of hematology and oncology wards in Nemazee
hospital affiliated to Shiraz University of Medical Sciences for their
cooperation. They would also like to appreciate all patients who par-
ticipated in this study. The Center for Development of Clinical Research
of Nemazee Hospital is also acknowledged for statistical consultation.
Thanks also go to Ms. A. Keivanshekouh at the Research Improvement
Center of Shiraz University of Medical Sciences for improving the use of
English in the manuscript.

References

Bagheri-Nesami, M., Zargar, N., Gholipour-Baradari, A., Khalilian, A., 2012. The effects of
foot reflexology massage on pain and fatigue of patients after coronary artery bypass
graft. J. Mazandaran Univ. Med. Sci. 22, 52–62.

Ben-Horin, I., Kahan, P., Ryvo, L., Inbar, M., Lev-Ari, S., Geva, R., 2017. Acupuncture and
reflexology for chemotherapy-induced peripheral neuropathy in breast cancer.
Integr. Cancer Ther. 16, 258–262.

Chunco, R., 2011. The effects of massage on pain, stiffness, and fatigue levels associated
with ankylosing spondylitis: a case study. Int. J. Ther. Massage Bodyw. 4, 12–17.

Courneya, K.S., Sellar, C.M., Trinh, L., Forbes, C.C., Stevinson, C., McNeely, M.L., Peddle-
McIntyre, C.J., Friedenreich, C.M., Reiman, T., 2012. A randomized trial of aerobic
exercise and sleep quality in lymphoma patients receiving chemotherapy or no
treatments. Cancer Epidemiol. Biomark. Prev. 21, 887–894.

de Lima, F.D., Bottaro, M., de Oliveira Valeriano, R., Cruz, L., Battaglini, C.L., Vieira, C.A.,
de Oliveira, R.J., 2018. Cancer-related fatigue and muscle quality in Hodgkin's
lymphoma survivors. Integr. Cancer Ther. 17, 299–305.

Dikmen, H.A., Terzioglu, F., 2019. Effects of reflexology and progressive muscle relaxa-
tion on pain, fatigue, and quality of life during chemotherapy in gynecologic cancer
patients. Pain Manag. Nurs. 20, 47–53.

Embong, N.H., Soh, Y.C., Ming, L.C., Wong, T.W., 2015. Revisiting reflexology: concept,
evidence, current practice, and practitioner training. J. Tradit. Complementary Med.

5, 197–206.
Embong, N.H., Soh, Y.C., Ming, L.C., Wong, T.W., 2017. Perspectives on reflexology: a

qualitative approach. J. Tradit. Complementary Med. 7, 327–331.
Ernst, E., 2009. Is reflexology an effective intervention? A systematic review of rando-

mised controlled trials. Med. J. Aust. 191, 263–266.
Hamieh, N.M., Akel, R., Anouti, B., Traboulsi, C., Makki, I., Hamieh, L., Tfayli, A., 2018.

Cancer-related pain: prevalence, severity and management in a tertiary care center in
the Middle East. Asian Pac. J. Cancer Prev. 19, 769–775.

Hammersen, F., Lewin, P., Gebauer, J., Kreitschmann-Andermahr, I., Brabant, G.,
Katalinic, A., Waldmann, A., 2017. Sleep quality and health-related quality of life
among long-term survivors of (non-) Hodgkin lymphoma in Germany. PLoS One 12,
e0187673.

Hinkle, J.L., Cheever, K.H., 2018. Brunner & Suddarth's Textbook of Medical-Surgical
Nursing. Lippincott: Williams & Wilkins, Philadelphia.

Hughes, C.M., Krirsnakriengkrai, S., Kumar, S., McDonough, S., 2011. The effect of re-
flexology on the autonomic nervous system in healthy adults: a feasibility study.
Altern. Ther. Health Med. 17.

Jia, L., 2012. Cancer complementary and alternative medicine research at the US National
Cancer Institute. Chin. J. Integr. Med. 18, 325–332.

Kaur, G., Prakash, G., Malhotra, P., Ghai, S., Kaur, S., Singh, M., Kaur, K., 2018. Home-
based yoga program for the patients suffering from malignant lymphoma during
chemotherapy: a feasibility study. Int. J. Yoga 11, 249–254.

Kwekkeboom, K.L., Cherwin, C.H., Lee, J.W., Wanta, B., 2010. Mind-body treatments for
the pain-fatigue-sleep disturbance symptom cluster in persons with cancer. J. Pain
Symptom Manag. 39, 126–138.

Li, C.-Y., Chen, S.-C., Li, C.-Y., Gau, M.-L., Huang, C.-M., 2011. Randomised controlled
trial of the effectiveness of using foot reflexology to improve quality of sleep amongst
Taiwanese postpartum women. Midwifery 27, 181–186.

Li, Z., Aninditha, T., Griene, B., Francis, J., Renato, P., Serrie, A., Umareddy, I., Boisseau,
S., Hadjiat, Y., 2018. Burden of cancer pain in developing countries: a narrative lit-
erature review. Clin. Outcomes Res. 10, 675–691.

Lu, W.-A., Chen, G.-Y., Kuo, C.-D., 2011. Foot reflexology can increase vagal modulation,
decrease sympathetic modulation, and lower blood pressure in healthy subjects and
patients with coronary artery disease. Altern. Ther. Health Med. 17, 8.

Mahmoudirad, G., Ghaedi Mosolo, M., Bahrami, H., 2014. Effect of foot reflexology on
anxiety of patients undergoing coronary angiography. Iran J. Crit. Care Nurs. 6,
235–242.

Mansouri, A., Hadjibabaie, M., Iravani, M., Shamshiri, A.R., Hayatshahi, A., Javadi, M.R.,
Khoee, S.H., Alimoghaddam, K., Ghavamzadeh, A., 2012. The effect of zinc sulfate in
the prevention of high-dose chemotherapy-induced mucositis: a double-blind, ran-
domized, placebo-controlled study. Hematol. Oncol. 30, 22–26.

Mansouri, P., Haghighi, M., Beheshtipour, N., Ramzi, M., 2016. The effect of aloe vera
solution on chemotherapy-induced stomatitis in clients with lymphoma and leu-
kemia: a randomized controlled clinical trial. Int. J. Community Based Nurs.
Midwifery 4, 119–126.

Mao, J.J., Farrar, J.T., Bruner, D., Zee, J., Bowman, M., Seluzicki, C., DeMichele, A., Xie,
S.X., 2014. Electroacupuncture for fatigue, sleep, and psychological distress in breast
cancer patients with aromatase inhibitor‐related arthralgia: a randomized trial.
Cancer 120, 3744–3751.

McCullough, J.E., Liddle, S.D., Sinclair, M., Close, C., Hughes, C.M., 2014. The physio-
logical and biochemical outcomes associated with a reflexology treatment: a sys-
tematic review. Evid. Based Complement Altern. Med. 2014, 502123.

McVicar, A.J., Greenwood, C.R., Fewell, F., D'Arcy, V., Chandrasekharan, S., Alldridge,
L.C., 2007. Evaluation of anxiety, salivary cortisol and melatonin secretion following
reflexology treatment: a pilot study in healthy individuals. Complement. Ther. Clin.
Pract. 13, 137–145.

Miladinia, M., Baraz, S., Ramezani, M., Malehi, A.S., 2018. The relationship between
pain, fatigue, sleep disorders and quality of life in adult patients with acute leu-
kaemia: during the first year after diagnosis. Eur. J. Cancer Care 27, e12762.

Mohammad Aliha, J., Behroozi, N., Peyrovi, H., Mehran, A., 2013. The effect of foot
reflexology massage on incisional pain in abdominal and chest surgery patients ad-
mitted to intensive care unit. Iran. J. Cardiovasc. Nurs. 2, 6–12.

Mounier, N., Anthony, S., Busson, R., Thieblemont, C., Ribrag, V., Tilly, H., Haioun, C.,
Casasnovas, R.O., Morschhauser, F., Feugier, P., Delarue, R., Ysebaert, L., Sebban, C.,
Broussais-Guillaumot, F., Damaj, G., Nerich, V., Jais, J.P., Laborde, L., Salles, G.,
Henry-Amar, M., 2019. Long-term Fatigue in Survivors of Non-hodgkin Lymphoma:
the Lymphoma Study Association SIMONAL Cross-Sectional Study. Cancer 125,
2291–2299.

Nazari, F., Soheili, M., Hosseini, S., Shaygannejad, V., 2016. A comparison of the effects of
reflexology and relaxation on pain in women with multiple sclerosis. J. Complement.
Integr. Med. 13, 65–71.

Oerlemans, S., Mols, F., Issa, D.E., Pruijt, J., Peters, W.G., Lybeert, M., Zijlstra, W.,
Coebergh, J.W.W., van de Poll-Franse, L.V., 2013. A high level of fatigue among long-
term survivors of non-Hodgkin’s lymphoma: results from the longitudinal population-
based PROFILES registry in the south of The Netherlands. Haematologica 98,
479–486.

Ozdelikara, A., Tan, M., 2017. The effect of reflexology on chemotherapy-induced nausea,
vomiting, and fatigue in breast cancer patients. Asia Pac. J. Oncol. Nurs. 4, 241–249.

Pasyar, N., Barshan Tashnizi, N., Mansouri, P., Tahmasebi, S., 2019. Effect of yoga ex-
ercise on the quality of life and upper extremity volume among women with breast
cancer related lymphedema: A pilot study. Eur. J. Oncol. Nurs. 42, 103–109.

Pasyar, N., Rambod, M., Kahkhaee, F.R., 2018a. The effect of foot massage on pain in-
tensity and anxiety in patients having undergone a tibial shaft fracture surgery: a
randomized clinical trial. J. Orthop. Trauma 32, e482–e486.

Pasyar, N., Rambod, M., Rezaiee, F., 2018b. The Effect of Foot Massage on Sleep Quality,
Pain Intensity and Anxiety in Patients Having Undergone a Tibial Shaft Fracture

M. Rambod, et al. European Journal of Oncology Nursing 43 (2019) 101678

6

http://refhub.elsevier.com/S1462-3889(19)30146-2/sref1
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref1
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref1
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref2
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref2
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref2
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref3
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref3
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref4
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref4
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref4
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref4
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref5
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref5
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref5
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref6
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref6
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref6
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref7
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref7
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref7
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref8
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref8
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref9
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref9
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref10
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref10
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref10
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref11
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref11
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref11
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref11
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref12
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref12
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref13
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref13
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref13
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref14
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref14
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref15
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref15
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref15
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref16
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref16
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref16
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref17
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref17
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref17
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref18
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref18
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref18
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref19
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref19
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref19
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref20
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref20
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref20
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref21
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref21
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref21
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref21
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref22
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref22
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref22
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref22
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref23
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref23
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref23
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref23
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref24
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref24
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref24
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref25
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref25
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref25
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref25
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref26
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref26
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref26
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref27
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref27
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref27
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref28
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref28
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref28
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref28
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref28
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref28
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref29
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref29
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref29
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref30
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref30
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref30
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref30
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref30
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref31
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref31
http://refhub.elsevier.com/S1462-3889(19)30146-2/opt1uZ5u5PFk7
http://refhub.elsevier.com/S1462-3889(19)30146-2/opt1uZ5u5PFk7
http://refhub.elsevier.com/S1462-3889(19)30146-2/opt1uZ5u5PFk7
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref32
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref32
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref32
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref33
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref33


Surgery: A Randomized Clinical Trial. Shiraz University of Medical Sciences, Shiraz.
Pasyar, N., Rambod, M., Sharif, F., Rafii, F., Pourali-Mohammadi, N., 2015. Improving

adherence and biomedical markers in hemodialysis patients: the effects of relaxation
therapy. Complement. Ther. Med. 23, 38–45.

Pauline, W., 1995. The Reflexology Manual: an Easy-To-Use Illustrated Guide to the
Healing Zones of the Hands and Feet. Inner Traditions International, Rochester, Vt.

Pyszora, A., Budzynski, J., Wojcik, A., Prokop, A., Krajnik, M., 2017. Physiotherapy
programme reduces fatigue in patients with advanced cancer receiving palliative
care: randomized controlled trial. Support. Care Cancer 25, 2899–2908.

Rach, A.M., Crabtree, V.M., Brinkman, T.M., Zeltzer, L., Marchak, J.G., Srivastava, D.,
Tynes, B., Lai, J.S., Robison, L.L., Armstrong, G.T., Krull, K.R., 2017. Predictors of
fatigue and poor sleep in adult survivors of childhood Hodgkin's lymphoma: a report
from the Childhood Cancer Survivor Study. J. Cancer Surviv. 11, 256–263.

Rambod, M., Pasyar, N., Ramzi, M., 2018. The effect of zinc sulfate on prevention, in-
cidence, and severity of mucositis in leukemia patients undergoing chemotherapy.
Eur. J. Oncol. Nurs. 33, 14–21.

Rambod, M., Pourali-Mohammadi, N., Pasyar, N., Rafii, F., Sharif, F., 2013a. The effect of
Benson's relaxation technique on the quality of sleep of Iranian hemodialysis patients:
a randomized trial. Complement. Ther. Med. 21, 577–584.

Rambod, M., Sharif, F., Pourali-Mohammadi, N., Pasyar, N., Rafii, F., 2014. Evaluation of
the effect of Benson's relaxation technique on pain and quality of life of haemodia-
lysis patients: a randomized controlled trial. Int. J. Nurs. Stud. 51, 964–973.

Roshanravan, M., Jouybari, L., Taghanaki, H., Vakili, M., Sanagoo, A., Amini, Z., 2016.
Effect of foot reflexology on fatigue in patients undergoing hemodialysis: a sham-
controlled randomized trial. J. Mazandaran Univ. Med. Sci. 26, 32–41.

Sadja, J., Mills, P.J., 2013. Effects of yoga interventions on fatigue in cancer patients and
survivors: a systematic review of randomized controlled trials. Explore (NY) 9,
232–243.

Samuel, C., 2011. An Investigation into the Efficacy of Reflexology on Acute Pain in
Healthy Human Subjects. University of Portsmouth.

Savina, S., Zaydiner, B., 2019. Cancer-related fatigue: some clinical aspects. Asia Pac. J.
Oncol. Nurs. 6, 7.

Silverdale, N., Wherry, M., Roodhouse, A., 2019. Massage and reflexology for post-op-
erative cancer cystectomy patients: evaluation of a pilot service. Complement. Ther.
Clin. Pract. 34, 109–112.

Smets, E.M., Garssen, B., Bonke, B., De Haes, J.C., 1995. The Multidimensional Fatigue
Inventory (MFI) psychometric qualities of an instrument to assess fatigue. J.
Psychosom. Res. 39, 315–325.

Song, H.J., Choi, S.M., Seo, H.-J., Lee, H., Son, H., Lee, S., 2015a. Self-administered foot
reflexology for the management of chronic health conditions: a systematic review. J.
Altern. Complement. Med. 21, 69–76.

Song, H.J., Son, H., Seo, H.-J., Lee, H., Choi, S.M., Lee, S., 2015b. Effect of self-ad-
ministered foot reflexology for symptom management in healthy persons: a sys-
tematic review and meta-analysis. Complement. Ther. Med. 23, 79–89.

Starreveld, D.E., Daniels, L.A., Valdimarsdottir, H.B., Redd, W.H., de Geus, J.L., Ancoli-
Israel, S., Lutgendorf, S., Korse, C.M., Kieffer, J.M., van Leeuwen, F.E., 2018. Light
therapy as a treatment of cancer-related fatigue in (non-) Hodgkin lymphoma sur-
vivors (SPARKLE trial): study protocol of a multicenter randomized controlled trial.
BMC Canc. 18, 880.

Tarrasch, R., Carmel-Neiderman, N.N., Ben-Ami, S., Kaufman, B., Pfeffer, R., Ben-David,
M., Gamus, D., 2018. The effect of reflexology on the pain-insomnia-fatigue dis-
turbance cluster of breast cancer patients during adjuvant radiation therapy. J.
Altern. Complement. Med. 24, 62–68.

Torabi, M., Salavati, M., GHahri Sarabi, A., Pouresmaeil, Z., 2012. Foot reflex massage
and benson relaxation on anxiety and physiological parameter of patients admitted
for coronary angiography. J. Nurs. Midwifery Facul. Hamedan 20, 63–71.

Toth, M., Marcantonio, E.R., Davis, R.B., Walton, T., Kahn, J.R., Phillips, R.S., 2013.
Massage therapy for patients with metastatic cancer: a pilot randomized controlled
trial. J. Altern. Complement. Med. 19, 650–656.

Unal, K.S., Akpinar, R.B., 2016. The effect of foot reflexology and back massage on he-
modialysis patients' fatigue and sleep quality. Complement. Ther. Clin. Pract. 24,
139–144.

Wang, X.S., Giralt, S.A., Mendoza, T.R., Engstrom, M.C., Johnson, B.A., Peterson, N.,
Broemeling, L.D., Cleeland, C.S., 2002. Clinical factors associated with cancer-related
fatigue in patients being treated for leukemia and non-Hodgkin’s lymphoma. J. Clin.
Oncol. 20, 1319–1328.

Whatley, J., Street, R., Kay, S., 2018. Experiences of breast cancer related lymphoedema
and the use of reflexology for managing swelling: a qualitative study. Complement.
Ther. Clin. Pract. 32, 123–129.

Wyatt, G., Sikorskii, A., Rahbar, M.H., Victorson, D., You, M., 2012. Health-related
quality-of-life outcomes: a reflexology trial with patients with advanced-stage breast
cancer. Oncol. Nurs. Forum 39, 568–577.

Yeh, M.L., Chung, Y.C., 2016. A randomized controlled trial of qigong on fatigue and
sleep quality for non-Hodgkin's lymphoma patients undergoing chemotherapy. Eur. J.
Oncol. Nurs. 23, 81–86.

M. Rambod, et al. European Journal of Oncology Nursing 43 (2019) 101678

7

http://refhub.elsevier.com/S1462-3889(19)30146-2/sref33
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref34
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref34
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref34
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref35
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref35
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref36
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref36
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref36
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref37
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref37
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref37
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref37
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref38
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref38
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref38
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref39
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref39
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref39
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref41
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref41
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref41
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref42
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref42
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref42
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref43
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref43
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref43
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref44
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref44
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref45
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref45
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref46
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref46
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref46
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref47
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref47
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref47
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref48
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref48
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref48
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref49
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref49
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref49
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref50
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref50
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref50
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref50
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref50
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref51
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref51
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref51
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref51
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref52
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref52
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref52
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref53
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref53
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref53
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref54
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref54
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref54
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref55
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref55
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref55
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref55
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref56
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref56
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref56
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref57
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref57
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref57
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref58
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref58
http://refhub.elsevier.com/S1462-3889(19)30146-2/sref58

	The effect of foot reflexology on fatigue, pain, and sleep quality in lymphoma patients: A clinical trial
	Introduction
	Methods
	Design
	Setting
	Sample
	Randomization
	Sample size
	Blinding
	Intervention
	Outcome measures
	Measures
	Ethical considerations
	Data analysis

	Results
	Demographic and clinical characteristics
	Fatigue
	Pain intensity
	Sleep quality

	Discussion
	Limitations
	Implications for practice

	Conclusion
	mk:H1_23
	Acknowledgement
	References




