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Effect of Acupuncture or Massage on Health-Related
Quality of Life of Hemodialysis Patients

Alexander Bullen, MD,1 Linda Awdishu, PharmD,2 Wendy Lester, RN,1

Teri Moore, DrPH,1 and Danuta Trzebinska, MD1

Abstract

Objective: The purpose of this study was to evaluate the effect of acupuncture and massage on health-related
quality of life (HR-QOL) among end stage renal disease (ESRD) patients.

Design: Pre–post test design.
Setting: A hemodialysis (HD) unit located in a university hospital.
Intervention: Participants were given the option to choose between 20 min sessions of massage or acu-

puncture therapy once a week for 8 weeks by licensed acupuncturists and massage therapists while undergoing
their usual HD session in the University of California, San Diego Chronic HD unit.

Outcome measures: Participants were asked to complete pre- and postintervention surveys, which consisted
of the Patient-Reported Outcomes Measurement Information System (PROMIS�) Global Health Short Form
and a Generalized Anxiety Disorder 7-item Scale.

Results: A total of 101 patients were included in this study. The average age was 57.6 (standard deviation:
14.5) dialysis vintage 7.5 years, 58% patients were male and the most common etiology of ESRD was diabetic
nephropathy (45%). Patients had multiple comorbidities as can be expected for this population with the most
common being hypertension (94%), diabetes mellitus (53%), and cardiovascular disease (53%).

In this brief intervention study, we were able to find a trend toward improvement in overall HR-QOL as
determined by the PROMIS score ( p = 0.08). PROMIS mental raw score improved with intervention, which was
statistically significant ( p = 0.034).

Conclusion: Use of complementary therapies such as massage and acupuncture during HD may contribute
toward improvement of HR-QOL and thus should be considered when addressing overall health status of these
patients.

Keywords: acupuncture, massage, psychological, anxiety, renal dialysis

Introduction

End stage renal disease (ESRD) affects more than
670,000 patients in the United States.1 The progression to

ESRD often results in the development of additional serious
comorbidities including depression, anxiety, pain, sexual dys-
function, insomnia, sleep apnea, and restless leg syndrome,
which can profoundly impact health-related quality of life
(HR-QOL).2–4 Lifestyle restrictions and modifications re-
quired for hemodialysis (HD) may have a detrimental effect on
mood. Evidence reports 5%–58% of HD patients experience

depression.2 Similarly, 12%–52% of patients on HD have
anxiety.2 Causes of depression and anxiety include fluid and
diet restrictions, painful fistula cannulation, financial burden,
and poor social support among other psychological stress.5

HD patients suffer from poor sleep quality with 20%–83%
reporting sleep disorders.2 Patients experience fatigue due to
accumulation of metabolic waste, anemia, fluid-electrolyte
imbalance, depression, and other health-related conditions.6

Pain is another symptom experienced by dialysis patients.
Evidence shows that over 58% of HD patients report pain and
49% rate their pain as moderate or severe.7 Musculoskeletal
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pain is commonly reported (63.1%), followed by dialysis-
associated pain (13.6%), peripheral neuropathy (12.6%), and
peripheral vascular disease (9.7%).8 Chronic pain is associated
with disability, insomnia, depression, psychological distress,
and lower HR-QOL.7,9 Moreover, HD patients may have other
medical conditions (diabetes mellitus and cardiovascular dis-
ease being the most common), which contribute to chronic
pain, HR-QOL, and other psychological distress.7,10,11

Decreased QOL in patients undergoing HD is a well de-
scribed problem. Patients on HD have been found to have
lower scores than their counterparts on peritoneal dialysis
and those who have undergone kidney transplantation.12

The dialysis outcomes and practice patterns study (DOPPS)
by Mapes et al., found that dialysis patients with the lowest
scores on three indicators of HR-QOL, namely the physical
component summary, mental component summary, and
kidney disease component summary, had an adjusted risk of
death of 93% and their risk of hospitalization was 56%
higher than those with the highest scores.13

The control of these symptoms requires a multidisciplinary
approach, which may include complementary and alterna-
tive medicine (CAM). Acupuncture and massage are com-
plementary nonpharmacological interventions that have been
used to manage symptoms of chronic illness and reduce their
severity.14–17 Acupuncture is a popular complementary ther-
apy used to treat various health conditions, chronic pain,
and cancer care. It involves using acupuncture needling on
body points to improve blood circulation, increase secretion
of neurotransmitters, and maintain homeostasis.18–20 Acu-
puncture has reduced symptoms of pain, fatigue, nausea,
vomiting, depression, anxiety, and improved QOL among
patients with HD and other chronic conditions.14–18,21 Another
complementary therapy that has provided health and psy-
chological benefits to patients with chronic illness includes
massage. Massage therapy involves the physical act of ap-
plying pressure to soft tissue and muscles to provide physio-
logical relief, increase blood circulation, and comfort.6,22

Studies have shown that massage improved sleep quality,
fatigue, pain, and cramps among HD patients.6,22

The purpose of this study was to investigate the effect of
acupuncture and massage, on HR-QOL measures of physi-
cal and psychological distress, life satisfaction, pain sever-
ity, fatigue, and mood states among ESRD patients..

Materials and Methods

Design and Setting

This is a single center study evaluating the impact of short
course acupuncture and massage therapy on global health
indicators and generalized anxiety in patients with ESRD
receiving in-center maintenance HD. Patients were asked
to complete two surveys; one before and one at completion
of the intervention. The Patient-Reported Outcomes Mea-
surement Information System (PROMIS�) Global Health
Short Form survey (Supplementary Data; Supplementary
Data are available online at www.liebertpub.com/acm) and
the Generalized Anxiety Disorder 7-item Scale (GAD-7) were
utilized for this purpose (Appendix Table A1). The PROMIS
survey evaluates global health and well-being, and asks the
patients to rate various aspects of their life such as pain,
fatigue, and QOL on a five part scale from poor to excellent.
The GAD-7 measures severity of anxiety, and asks patients to

evaluate over the last 2 week period, how often they have
been bothered by items such as trouble relaxing, feeling
nervous, anxious, or on edge. The responses ranged from
‘‘not at all’’ to ‘‘nearly every day.’’ Surveys were completed
at the outpatient HD unit and were anonymous to minimize
any negative emotional consequences. Surveys were trans-
lated in the patients preferred language via a variety of
methods, including certified in person translators, and insti-
tutionally approved telephonic and remote video devices.
Patients were encouraged to ask as many questions as needed
to ensure understanding of the program.

Participants

Patients included in the intervention were 18 years or older,
were fully conscious during HD treatments, and received HD
three times a week. Patients who were unable to respond to
the questionnaire or provide consent were excluded. Patients
were provided education on the therapies in the form of a
flyer, which included pictures to aid in understanding. In
addition, a patient letter outlining the program concept was
created and distributed to the patients using similar methods
to address language preference. Patients were asked to choose
either acupuncture or massage therapy for the 8-week period.
Licensed acupuncturists and massage therapists discussed
risks, benefits, and alternatives to the intervention, and ob-
tained informed consent for all patients undergoing therapy.

Intervention

Patients received their choice of therapy for 20-min, once
a week for an 8-week period while undergoing their routine
HD treatments.

Acupuncture

The therapists performed a patient assessment and identi-
fied the chief complaint, which ranged from headaches, mi-
graines, neuropathic pain, digestive problems such as bloating
and gas, to back and neck pain. Using Chinese medicine,
therapists made a differential diagnosis to guide optimal
needle placement and stimulate specific points to relieve
patient symptoms. Therapists assessed the physiological
state of the tongue and the radial pulse strength to deter-
mine the most direct and effective location of acupuncture
needle placement. For example, a patient complained of neu-
ropathic pain, which was determined to be a branch problem,
indicating needle placement between the toes.

Massage

The licensed massage therapists performed a brief patient
assessment that included establishing if and where the pa-
tients were experiencing any pain. The massage therapy was
a combination of Swedish massage, reflexology, and acu-
pressure, and it was performed on either the hands, or the feet
and calf of the patient’s choice, which are the safest areas to
massage without having a full patient medical history. Pa-
tients were excluded from receiving massage if they were
actively being treated for any extremity deep venous throm-
bosis, or had any open sores or skin irritation of the affected
area. In addition, areas with significant lymphedema were
also excluded. Massage was also not performed within four
inches of any dialysis tubing or needles. Patients received the
massage therapy weekly for 20-min periods. On occasion,
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patients would opt out of receiving massage if they were
feeling unwell or having complications from their dialysis
treatment. Anecdotally, many patients who complained of
peripheral neuropathy, stated that the massage therapy was
beneficial in improving the sensation in their feet.

Statistical analysis

We used descriptive statistics, mean – standard deviation or
median, (range), to describe the patient demographics, clini-
cal measures of dialysis and summarize the survey findings.
Survey data are anonymous to minimize potential negative
emotional impact associated with survey completion. Ac-
cordingly, survey data are not matched to individual patients
and the analysis was conducted as two independent groups.
Individual question responses were compared pre and post
using a Fisher’s exact test for independent samples. The total
raw physical and mental scores from the PROMIS Global
Health Short Form were computed and compared pre and
postintervention using a student’s t-test for independent
samples. The total score from the Generalized Anxiety 7-item
Scale was computed and compared pre and postintervention
using a student’s t-test for independent samples.

Results

A total of 108 patients were included in this study. The
majority of patients, N = 80, elected for massage and 21 elected
for acupuncture. The patient demographics were available for
101 patients and are summarized in Table 1. The average age

was 57.6 – 14.5 years, with 58% male and the most common
etiology of ESRD was diabetes. The average duration of time
on HD or dialysis vintage was 7.5 – 8.3 years. The population
of patients had multiple comorbidities with the most common
being hypertension, diabetes, cardiovascular disease, and
depression.

The individual question scores from the PROMIS Global
Health Short Form survey are described in Table 2. Out of
the 10 individual questions, an improvement in the rate of
satisfaction with social activities and relationships ( p = 0.045)
was observed (Table 2).

No statistically significant difference was detected pretest
and post-test for GAD-7 individual responses (Table 3).
There was no change in PROMIS physical raw score with
the mean PROMIS physical raw score 12.75 – 2.87 before
intervention and 12.84 – 2.856 after intervention (Table 4).
There was a significant improvement ( p = 0.034) in the
mental raw score after the intervention (Table 4). There was
no significant difference in the pre- and post-test scores for
the GAD-7 total score ( p = 0.1493).

Discussion

We found that the majority of participants chose mas-
sage therapy as opposed to acupuncture. Ninety-three
percent of our patients undergo dialysis using an arterio-
venous fistula for access, which requires dialysis needle
placement three times a week and is not a pleasant pro-
cedure. It is not surprising then that patients would prefer
to avoid additional use of needles. In addition, a large
proportion of our patients are Hispanic and literature has
demonstrated a low overall use of CAM among Hispanics
and preference for massage therapy.23 Su and Li studied
trends in the use of CAM between 2002 and 2007 by
racial and ethnic groups and found Hispanics used 42.07%
more massage therapy from 2002 to 2007, whereas the use
of acupuncture decreased by 5.22% over the same time
period.23

In our study, we found an increase in global mental
global score with the use of complementary therapies,
despite the short duration of our study. This score is de-
rived from four individual questions addressing QOL,
mental health, satisfaction with social activities, and fre-
quency of feeling anxious, depressed, or irritable. Depres-
sion is the most common psychiatric illness in patients with
ESRD and it is a significant predictor of mortality in this
population.24 Treatment of depression in chronic dialysis
patients is far from optimal. The evidence for antidepressant
medication effectiveness in the dialysis population is sparse.25

A recent study by Hedayati et al. revealed no benefit
of treatment with sertraline in patients with nondialysis-
dependent chronic kidney disease (CKD).26 Whether the
results of this study can be generalized to other selective
serotonin reuptake inhibitors used to treat depression is
unknown. It is also unknown whether the results apply to
dialysis-dependent CKD patients. We do know, however,
that there is need for better and alternative ways to improve
mental health in dialysis patients, including nonpharma-
cological treatment. The chronic dialysis population is
unique and quite different from the general population and
nondialysis-dependent CKD. The phenomenon of reverse
epidemiology in dialysis population is well described, though

Table 1. Demographics of Dialysis Population

Demographics
Mean (SD) or
N (%) N = 101

Age (years) 57.6 (14.5)

Gender
Male 59 (58)

Ethnicity
Caucasian 20 (20)
African American 24 (24)
Asian 13 (13)
Hispanic 41 (41)
Pacific Islander 3 (3)

BMI 27.1 (5.7)
Duration on hemodialysis (years) 7.5 (8.3)

Etiology of ESRD
Diabetes 45 (45)
Hypertension 6 (6)
Glomerular 16 (16)
Other 34 (34)

Comorbidities
Cardiovascular disease 54 (53)
Heart failure 25 (25)
Hypertension 95 (94)
Diabetes mellitus 54 (53)
Stroke 7 (7)
Malignancy 14 (14)
Depression 42 (42)
HIV 7 (7)
Liver disease 8 (8)

BMI, body–mass index; ESRD, end stage renal disease; SD,
standard deviation.

EFFECT OF ACUPUNCTURE OR MASSAGE ON HR-QOL OF HD PATIENTS 1071



not understood.27 Also, it has been shown that many medi-
cations that are beneficial in general population offer no
benefit and if anything can be associated with harm in chronic
dialysis patients. Complimentary therapies have potential to
offer alternative and safe way to improve physical and mental
wellbeing in chronic dialysis population.

Hmwe et al. reported significant improvements in depres-
sion, anxiety, stress, and general psychological distress among
patients who received acupressure, a technique of stimulating
acupuncture points using the fingertip instead of the needle.21

Shariati et al. also found acupressure improved sleep qual-
ity in HD patients.18 Studies of acupuncture conducted in a
hospice setting reported patient improvements in QOL, re-
duced symptoms of pain, fatigue, depression, anxiety, short-
ness of breath, and enhanced feelings of wellbeing.14,16

Among cancer patients, acupuncture had a positive effect on
nausea, vomiting, pain, sleep quality, anxiety, and QOL.15,17

Kim et al. found an improvement in fatigue symptoms in
HD patients after receiving acupuncture for 7 weeks.28 In
their study, they administered acupuncture twice a week ei-
ther on nondialysis days or before undergoing dialysis. They
found an improvement in physical functioning as measured
by the Kidney Disease Quality of Life-Short Form; however,
that change occurred after they continued the therapy for 11
weeks. In our study there was no change in Global Physical
Health score with complimentary therapies. This score is
derived from five individual questions addressing rate of
physical health in everyday physical activities, fatigue, and
pain. It is quite plausible that we did not find a significant
change in physical functioning due to the short duration (8
weeks) of our study and frequency of the intervention (once a
week). A recent study by Kimmel et al. revealed that opioid
medication use in chronic dialysis patient is common and
associated with increased risk of mortality, dialysis discon-
tinuation, and hospitalization.29 This study only confirms
need for alternative ways to address pain and physical well-
being in dialysis population.

Massage is a therapeutic touch used for relaxation that
can help HD patients overcome fatigue and other sleep
disorders. Unal and Balci Akpinar found foot reflexology
and back massage reduced fatigue and increased energy in
HD patients.6 The effect of massage therapy in patients on
HD has been previously explored, although with different
regimens and outcomes measures. Twenty six chronic di-
alysis participants experienced a significant decrease in the
frequency of cramps compared to usual care, including
stopping ultrafiltration, after receiving a 20-min massage in
the lower extremities during each HD session three times
weekly for 2 weeks.30 A second 3-week massage study of
80 HD participants with restless leg syndrome,31 a com-
mon cause of insomnia and decreased QOL among dialysis
patients,32,33 noted a significant decrease in symptoms.
Both studies were limited to symptomatic participants and
lower extremity massage. Importantly, these outcomes were
secondary and the sample size included small numbers of
participants. In contrast, in our study, massage was admin-
istered irrespective of the presence of physical symptoms and
it was not limited to the lower extremities. Participants were
actively involved in the therapy, guiding therapists on whe-
ther their pain was general or localized to a specific part of
their body and their overall wellbeing goals. As such, our
study addresses a different question; does massage therapy

Table 2. Patient-Reported Outcomes

Measurement Information System Global

Health Short Form Question Scores

Global question
responses

Preintervention
score N (%)

Postintervention
score N (%) p-Value

Q1
Poor 9 (8.4) 5 (5.4) 0.077
Fair 32 (29.9) 20 (21.5)
Good 52 (48.6) 41 (44.1)
Very good 11 (10.3) 20 (21.5)
Excellent 3 (2.8) 7 (7.5)

Q2
Poor 6 (5.6) 4 (4.3) 0.064
Fair 26 (24.1) 12 (12.9)
Good 52 (48.1) 40 (43)
Very good 18 (16.7) 27 (29)
Excellent 6 (5.6) 10 (10.8)

Q3
Poor 12 (11.1) 8 (8.6) 0.197
Fair 34 (31.5) 24 (25.8)
Good 46 (42.6) 37 (39.8)
Very good 14 (13) 16 (17.2)
Excellent 2 (1.8) 8 (8.6)

Q4
Poor 5 (4.6) 1 (1.1) 0.115
Fair 13 (11.9) 14 (15.1)
Good 50 (45.9) 33 (35.5)
Very good 26 (23.8) 21 (22.6)
Excellent 15 (13.8) 24 (25.8)

Q5
Poor 6 (5.6) 5 (5.4) 0.045
Fair 22 (20.6) 11 (11.8)
Good 46 (43) 39 (41.9)
Very good 25 (23.4) 18 (19.4)
Excellent 8 (7.5) 20 (21.5)

Q6
Not at all 16 (14.7) 6 (6.4) 0.367
A little 18 (16.5) 20 (21.3)
Moderately 32 (29.4) 26 (27.7)
Mostly 19 (17.4) 17 (18.1)
Completely 24 (22) 25 (26.6)

Q7
Pain score

mean (SD)
3.89 (2.64) 3.48 (2.95) 0.314

Q8
Fatigue score

mean (SD)
3.28 (0.99) 3.29 (1.06) 0.931

Q9
Poor 7 (6.6) 5 (5.3) 0.122
Fair 15 (14.2) 14 (14.9)
Good 52 (49.1) 35 (37.2)
Very good 25 (23.6) 23 (24.5)
Excellent 7 (6.6) 17 (18.1)

Q10
Always 2 (1.9) 0 (0) 0.545
Often 7 (6.5) 10 (10.8)
Sometimes 40 (37) 30 (32.3)
Rarely 30 (27.8) 24 (25.8)
Never 29 (26.8) 29 (31.2)

SD, standard deviation.
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improve physical and mental wellbeing in patients receiving
chronic dialysis?

We did not find a significant difference in the anxiety
levels after the intervention likely due to the short inter-

vention period. It is also likely that a combination of various
interventions is needed to make a meaningful difference
in frequency and severity of anxiety in this complex patient
population. A recent randomized, controlled, assessor-blinded
study using brief mindfulness meditation to address anxi-
ety in HD patients the authors noted an improvement in the
GAD-7 scores, however, the findings were not statistically
significant.34 There are a growing number of studies eval-
uating different approaches to address anxiety among HD
patients, beyond pharmacotherapy.

Our study has several strengths. First, the two therapies
were administered while the participants were undergoing
their routine HD session to avoid scheduling burdens for
participants. In the prospective study by Kim et al.,28 acu-
puncture was performed either on nondialysis days or before
undergoing dialysis, which may not be feasible to sustain for
an extended period of time.

Second, the therapies were administered by licensed pro-
fessionals and tailored to each participant to alleviate their
specific symptoms. An unintended benefit that we also noted
from this study was that participants expressed an increased
overall sense of appreciation due to the additional inter-
action they had with the therapist during their HD session.

Table 3. Generalized Anxiety Disorder 7-Item Scale Results

Global question Preintervention score Postintervention score p-Value

1
Not at all 53 (49.1) 54 (57.4) 0.522
Several days 35 (32.4) 29 (30.9)
More than half the days 14 (13) 8 (8.5)
Nearly every day 6 (5.6) 3 (3.2)

2
Not at all 57 (52.8) 59 (62.8) 0.188
Several days 34 (31.5) 23 (24.5)
More than half the days 11 (10.2) 11 (11.7)
Nearly every day 6 (5.6) 1 (1.1)

3
Not at all 55 (51.4) 53 (56.4) 0.683
Several days 36 (33.6) 31 (33)
More than half the days 10 (9.3) 8 (8.5)
Nearly every day 6 (5.6) 2 (2.1)

4
Not at all 51 (47.2) 53 (57) 0.575
Several days 34 (31.5) 25 (26.9)
More than half the days 17 (15.7) 11 (11.8)
Nearly every day 6 (5.6) 4 (4.3)

5
Not at all 65 (60.2) 64 (69.6) 0.441
Several days 27 (25) 19 (20.7)
More than half the days 8 (7.4) 6 (6.5)
Nearly every day 8 (7.4) 3 (3.3)

6
Not at all 54 (50) 52 (55.9) 0.504
Several days 39 (36.1) 34 (36.6)
More than half the days 10 (9.3) 4 (4.3)
Nearly every day 5 (4.6) 3 (3.2)

7
Not at all 72 (67.3) 65 (69.1) 0.975
Several days 24 (22.4) 20 (21.3)
More than half the days 7 (6.5) 5 (5.3)
Nearly every day 4 (3.7) 4 (4.2)

Table 4. Summary Scores from Patient-Reported

Outcomes Measurement Information System

Global Health Short Form and Generalized

Anxiety Disorder 7-Item Scale

Summary
score

Preintervention
score mean (SD)

Postintervention
score mean (SD) p-Value

PROMIS
physical
raw score

12.75 (2.874) 12.84 (2.856) 0.827

PROMIS
mental
raw score

12.89 (3.038) 13.88 (3.504) 0.034

GAD-7 total
score

4.642 (5.06) 3.691 (4.298) 0.1493

GAD-7, Generalized Anxiety Disorder 7-item Scale; PROMIS,
Patient-Reported Outcomes Measurement Information System; SD,
standard deviation.
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Surprisingly, implementation of the therapies during HD
was simple with no interruptions in patient flow. HD staff
commented that the unit was quiet with fewer patient com-
plaints. Also, both massage and acupuncture were well tol-
erated. Most of our patients receive intravenous heparin
during dialysis and no bleeding was noted from acupunc-
ture needles.

This study has a number of limitations. It was a single center
study and lacked randomization and blinding. We opted to not
perform sham acupuncture because it would have been ex-
tremely cumbersome to perform while participants were un-
dergoing dialysis. Another limitation of our study was the
limited number of sessions provided to the patients. Since these
therapies are not reimbursed for HD patients, we were only
able to provide one session of massage or acupuncture per
week instead of three times weekly based on funding. Con-
sequently, it is uncertain if the effectiveness of these therapies
were limited. This study did not differentiate PROMIS and
GAD-7 scores by complementary therapy chosen. Both acu-
puncture and massage therapies were combined in the analysis.
We cannot be certain if acupuncture or massage was more
effective in reducing symptoms. Another limitation is that we
were not able to match the results of the intervention to indi-
vidual participants but rather the whole unit, since the pre and
postsurveys were anonymous.

In summary, HD patients have low HR-QOL and the use of
complementary medicine is a promising therapy to address the
mental and physical symptoms they experience. Much atten-
tion is focused on therapies that prolong life but few address
the QOL. No single intervention can address all of the issues
our HD patients face and a comprehensive multifocal approach
is needed. Complementary therapies including massages
and acupuncture have the potential to improve the patient
experience during HD and impact the mental wellbeing of
our patients. We believe that regular QOL assessment and
implementation of strategies to improve QOL should be an
essential component of care plan for chronic dialysis patients.

Acknowledgments

Therapy was provided using donations from a grateful
donor. The authors thank Mr. Jose Mondragon and Mr.
Rafael Navarro for their generous donations to improve the
quality of life of dialysis patients.

Author Disclosure Statement

Dr. Alexander Bullen was supported by a Ruth L. Kirsch-
stein training grant from the National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK; T32DK104717).

References

1. Saran R, Robinson B, Abbott KC, et al. US renal data
system 2016 annual data report: Epidemiology of kidney
disease in the United States. Am J Kidney Dis 2017;69(3
Suppl 1):A7–A8.

2. Murtagh FEM, Addington-Hall J, Higginson IJ. The prev-
alence of symptoms in end-stage renal disease: A system-
atic review. Adv Chronic Kidney Dis 2007;14:82–99.

3. Diemont WL, Vruggink PA, Meuleman EJH, et al. Sexual
dysfunction after renal replacement therapy. Am J Kidney
Dis 2000;35:845–851.

4. Cukor D, Coplan J, Brown C, et al. Course of depression
and anxiety diagnosis in patients treated with hemodialysis:
A 16-month follow-up. Clin J Am Soc Nephrol 2008;3:
1752–1758.

5. Gerogianni GK, Babatsikou FP. Identification of stress in
chronic haemodialysis. Health Sci J 2013;7:169–176.

6. Unal KS, Balci Akpinar R. The effect of foot reflexology and
back massage on hemodialysis patients’ fatigue and sleep
quality. Complement Ther Clin Pract 2016;24:139–144.

7. Davison SN, Koncicki H, Brennan F. Pain in chronic kidney
disease: A scoping review. Semin Dial 2014;27:188–204.

8. O’Connor NR, Corcoran AM. End-stage renal disease:
Symptom management and advance care planning. Am
Fam Physician 2012;85:705–710.

9. Davison SN. Pain, analgesics, and safety in patients with
CKD. Clin J Am Soc Nephrol 2015;10:350–352.

10. Hoffmann F, Haastert B, Koch M, et al. The effect of di-
abetes on incidence and mortality in end-stage renal disease
in Germany. Nephrol Dial Transplant 2011;26:1634–1640.

11. Collins AJ, Foley RN, Herzog C, et al. Excerpts from the
US renal data system 2009 annual data report. Am J Kidney
Dis 2010;55(1 Suppl 1):A6–A7.

12. Diaz-Buxo JA, Lowrie EG, Lew NL, et al. Quality-of-life
evaluation using short form 36: Comparison in hemodial-
ysis and peritoneal dialysis patients. Am J Kidney Dis
2000;35:293–300.

13. Mapes DL, Lopes AA, Satayathum S, et al. Health-related
quality of life as a predictor of mortality and hospitaliza-
tion: The dialysis outcomes and practice patterns study
(DOPPS). Kidney Int 2003;64:339–349.

14. Dean-Clower E, Doherty-Gilman AM, Keshaviah A, et al.
Acupuncture as palliative therapy for physical symptoms
and quality of life for advanced cancer patients. Integr
Cancer Ther 2010;9:158–167.

15. Tas D, Uncu D, Sendur MA, et al. Acupuncture as a com-
plementary treatment for cancer patients receiving chemo-
therapy. Asian Pacific J Cancer Prev 2014;15:3139–3144.

16. Romeo MJ, Parton B, Russo RA, et al. Acupuncture to treat
the symptoms of patients in a palliative care setting. Ex-
plore (NY) 2015;11:357–362.

17. Thompson LMA, Osian SR, Jacobsen PB, Johnstone
PAS. Patient-reported outcomes of acupuncture for symp-
tom control in cancer. J Acupunct Meridian Stud 2015;8:
127–133.

18. Shariati A, Jahani S, Hooshmand M, Khalili N. The effect
of acupressure on sleep quality in hemodialysis patients.
Complement Ther Med 2012;20:417–423.

19. Kim KH, Kim YR, Noh SH, et al. Use of acupuncture for
pain management in an academic Korean medicine hospi-
tal: A retrospective review of electronic medical records.
Acupunct Med 2013;31:228–234.

20. Kim KH, Lee MS, Kim TH, et al. Acupuncture and related
interventions for symptoms of chronic kidney disease.
Cochrane Database Syst Rev 2016;2016:CD009440.

21. Hmwe NTT, Subramanian P, Tan LP, Chong WK. The
effects of acupressure on depression, anxiety and stress in
patients with hemodialysis: A randomized controlled trial.
Int J Nurs Stud 2015;52:509–518.
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Appendix

Appendix TABLE A1. GENERALIZED ANXIETY DISORDER 7-ITEM SCALE

Over the last 2 weeks, how often have you been
bothered by the following problems?
(Use ‘‘X’’ to indicate your answer) Not at all Several days

More than
half the days

Nearly
every day

1. Feeling nervous, anxious, or on edge 0 1 2 3
2. Not being able to stop or control worrying 0 1 2 3
3. Worrying too much about different things 0 1 2 3
4. Trouble relaxing 0 1 2 3
5. Being so restless that it is hard to sit still 0 1 2 3
6. Becoming easily annoyed or irritable 0 1 2 3
7. Feeling afraid as if something awful might happen 0 1 2 3
(For office coding: Total Score T_____ = _____ + _____ + _____)

Developed by Drs. Robert L. Spitzer, Janet B.W. Williams, Kurt Kroenke, and colleagues, with an educational grant from Pfizer Inc. No
permission required to reproduce, translate, display, or distribute.
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