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Abstract

Introduction: Use of a stress ball is a known t non-pharmacological method

to distract attention and to relieve stress and anxiety. The goal of our study

was to evaluate the effect of stress ball use on anxiety and depression in hemo-

dialysis patients.

Methods: The study utilized a single-blind, balanced crossover design. There

were two sequential 4-week intervention periods separated by a 4-day washout

period. During one intervention period stress ball use at home was encouraged

while the other 4-week “intervention” period served as a control. The order in

which the two evaluation periods were applied was randomized for a given

patient. Anxiety and depression were assessed using the Hospital Anxiety and

Depression Scale before and after each 4-week intervention period.

Findings: A total of 65 patients participated in this study. There were statisti-

cally significant reductions in both anxiety (p < 0.001) and depression

(p < 0.001) during the stress ball intervention periods vs. no change during the

control interventions. A delayed follow-up evaluation showed that the anxiety

level of patients remained reduced after 1 month of no longer using a stress ball.

Discussion: The use of a stress ball at home for 4 weeks significantly

decreased anxiety and depression levels in our group of hemodialysis patients.
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INTRODUCTION

Hemodialysis is stressful and poses psychological and
social challenges to patients.1 In addition to dealing with a
chronic disease, patients on hemodialysis also experience
pain, fatigue, weakness, anxiety, stress, and a feeling of
inadequacy.2 Anxiety is a common symptom, experi-
enced by up to 31% of patients on dialysis, and high
levels of anxiety have been associated with a decrease in
patients’ adherence to treatment, deterioration in quality

of life, and increases in hospitalizations and mortality
rates.3,4 Depression is another common challenge and
one of the most important psychological problems
among patients undergoing hemodialysis.5 On one meta-
analysis, the prevalence of depression was 39% as evalu-
ated using a screening questionnaire, and 23% as evaluated
using clinical interviews.6 Therefore, stress management
in patients on dialysis can play a key role in reducing anxi-
ety and depression and maintaining both physical and
mental well-being.7
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Use of a stress ball is a non-pharmacological method
of distracting individuals who are consciously focused on
a stimulus.8 Stress balls have been used to reduce stress,
tension, and anxiety. The nerves of the hands are stimu-
lated by squeezing the ball, and the resulting stimulus is
sent to the limbic region of the brain.9,10 Currently there
is limited scientific research to support such a mechanis-
tic hypothesis, however, using a stress ball is an easy and
cost-effective method for relieving the mind of stress and
maintaining mental well-being.11

The few available studies on the effects of using stress
balls on anxiety have reported varying results in different
patient groups. The use of a stress ball during surgical
operations has been reported to reduce patient levels of
anxiety.12,13 On the other hand, a study reported that
using a stress ball during a skin excision had no effect on
anxiety.14 One study evaluated the effect of using a stress
ball on anxiety levels15 in patients undergoing dialysis
and did find a benefit. No study has evaluated the effect
of stress ball use on depression in hemodialysis patients.
Our study aimed to evaluate the effects of short-term
stress ball use on anxiety and depression in patients
undergoing dialysis.

MATERIALS AND METHODS

Study design

This study was conducted using a single-blind, balanced,
controlled, crossover design. There were two intervention
periods of 4 weeks each, applied sequentially, and sepa-
rated by a 4-day washout period. During one 4-week
period, patients were instructed in using a stress ball at
home, and during the other intervention period, which
was a control, a stress ball was not used. The order in
which these two intervention periods were applied was
balanced: half of the patients began with the stress-ball
intervention period, and the other half began with a
4-week control period. After the washout period, patients
were instructed in the opposite intervention. The design

could be summarized as sequence stress ball-control
(SB-CTRL) for half of the patients and sequence control-
stress ball (CTRL-SB) for the other half of the patients
(Table 1). This design was modeled after a study that
evaluated the effects of listening to music on various out-
come parameters in hemodialysis patients that included
anxiety and depression.16

Setting and participants

This study included patients who were treated in the
hemodialysis unit of a state hospital in Turkey between
April and August 2022. The study was offered to patients
aged 18 years and older who had been treated with
hemodialysis for at least 3 months, given thrice a week
for 4 h per session. Additional inclusion criterion was
absence of a psychiatric disorder that would prevent com-
munication. Patients with any health problems related to
the hand or arm with which they would handle the stress
ball were excluded.

Sample size

The PASS 2022 program17 was used to calculate the sam-
ple size. The target alpha value was 0.05 and targeted
beta value was 20%, using two-tailed test. The sample size
analysis suggests that at least 24 individuals would be
required in each group. A value 20% higher than the
sample-size calculated value was targeted in anticipation
of a patient dropout rate of 20%.

Sequence of treatment assignment and
masking

Patients undergoing hemodialysis sessions on Monday,
Wednesday, and Friday were assigned to Sequence CTRL-
SB (control, stress ball), while those undergoing sessions
on Tuesday, Thursday, and Saturday were assigned to

TAB L E 1 Time frame of the groups’ periods.

Sequence First period Wash-out period Second period

SB-CTRL M-W-F pts.
Stress ball (+)

4 days M-W-F pts.
Stress ball (�)

CTRL-SB T-Th-Sat pts.
Stress ball (�)

T-Th-Sat pts.
Stress ball (+)

Week 1 2 3 4 1 2 3 4

Abbreviations: CTRL-SB, control-stress ball; M-W-F, patients dialyzed on Monday, Wednesday, and Friday; SB-CTRL, stress ball-control; T-Th-Sat, patients

dialyzed on Tuesday, Thursday, and Saturday.
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Sequence SB-CTRL to minimize the chances of any time-
related and carryover effects and to limit the chances of
patients influencing one another.

Intervention protocol

Period SB: At the start of the 4-week stress ball intervention
period, the patients were instructed on how to use the stress
ball. The patients were asked to demonstrate use of the ball,
and it was confirmed that they could use the ball correctly.
The patients were asked to use the ball for at least 10 min
during each dialysis treatment and whenever they felt
stressed or unwell at home or at work. Patients with an
arteriovenous fistula or arteriovenous graft were instructed
to use the stress ball in the contralateral hand, that is, using
the arm in which there was no vascular access.

Patients were instructed to squeeze and release the
ball once after counting to three, to inhale each time they
squeezed the ball, exhale when they loosened their grip,
and focus only on the ball.11,18 The stress ball used was of
medium hardness and was made of high-quality silicone.
The balls were provided to the patients free of charge.
The patients used the stress ball for 1 month and
recorded the time they spent using the ball at home and
at work. At the end of each dialysis session, the
researchers recorded how long a patient had used the ball
at home or work, according to information provided by
the patient.

Period CTRL: During the control “intervention”
period, the patients did not use a stress ball.

Measurement of depression and anxiety: The Hos-
pital Anxiety and Depression Scale (HADS)19 was
used, administered by dialysis unit nurses who were
blinded to the intervention to which each patient was
assigned. The HADS was evaluated four times for each
patient (at the start, at the end of each 4-week inter-
vention period). Information and training on how to
evaluate the forms were provided to nurses by the sec-
ond co-author.

A questionnaire on the descriptive characteristics of
the participants as well as the HADS questionnaire were
filled in by face-to-face interviews with the patients on
the day of commencement of the study. At the end of
1 month, HADS was completed by an independent dialy-
sis nurse. A 4-day period followed, serving as a wash-out
period.

Outcomes

Data were collected with questionnaires on the descrip-
tive characteristics of the participants and HADS.

Questionnaire on the participants’ descriptive char-
acteristics: This semi-structured form, which was devel-
oped by the researchers after reviewing relevant
literature,2–4,8,11,12,16,18 was comprised of 10 questions
regarding sociodemographic and medical data.

Hospital Anxiety and Depression Scale (HADS): This
scale was developed by Zigmond and Snaith to determine
the risk of anxiety and depression in patients, and to mea-
sure the level and change in severity.20 A validity and reli-
ability study of the scale in Turkey was performed by
Aydemir, Güvenir, Küey, and Kültür.19 Seven of the
14 questions are designed to measure anxiety, while seven
other questions measure depression. Responses are scored
using a four-point Likert scale between 0 and 3 points.
The lowest score that patients could obtain on both sub-
scales was 0, and the highest score was 21. The cutoff
points in the Turkish version of the HADS were 10 and
7 for the anxiety and depression subscales, respectively.19

Ethical considerations

This study was conducted in accordance with the princi-
ples of the Declaration of Helsinki. The study was
approved by the local ethics committee (Meeting Date:
February 28, 2022, Decision No: 2022/014). We obtained
all necessary institutional permission and written
informed consent from the participants. The trial was
registered on the ClinicalTrials.gov website number with
NCT05533398.

Statistical analysis

Data were analyzed using IBM SPSS Statistics for
Windows version 25.0 (IBM Corp.) and Number Cruncher
Statistical Systems, v.2021 (NCSS, LLC., Utah, ABD) statis-
tical software. In the representation of descriptive statistics
of continuous numerical variables: number (n), percent
(%), and mean ± standard deviation were used. The analy-
sis of the crossover design experiment was performed
using the “t-test for 2 � 2 crossover design.” In this study,
the statistical significance of the effect between applica-
tions, period, and transfer effects was investigated. All
p values <0.05 were considered statistically significant.

RESULTS

Socio-demographic and clinical variables

A total of 65 participants, including 33 following
Sequence SB-CTRL treatments (stress ball followed by
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control) and 32 following Sequence CTRL-SB (control
followed by stress ball) were included in the final
analysis (Figure 1). There were no statistically signifi-
cant differences between the two groups in terms of
the sociodemographic and clinical characteristics
(p > 0.05) (Table 2).

Anxiety

In the Monday–Wednesday–Friday (M-W-F) patients,
who underwent the interventions in SB-CTRL order,
during the stress ball intervention, a statistically signif-
icant reduction in anxiety score was observed between
the pre-test and post-test values. (p < 0.001). There
was no statistically significant difference in pre-test
versus, post-test anxiety scores during the control inter-
vention period (p > 0.05).

In the Tuesday–Thursday–Saturday (T-Th-Sat) patients,
who underwent the interventions in CTRL-SB order, there
was no statistically significant difference between the pre-
test and post-test values in anxiety scores during the initial
control period (p > 0.05), but there was a statistically signif-
icant difference between the pre-test and post-test anxiety
scores during the stress ball period (p = 0.009).

Figure 2 and Table 3 show the mean change curves
for anxiety scores during the control and stress ball inter-
vention periods for the two groups.

Depression

In the M-W-F patients, who underwent the interventions
in SB-CTRL order, a statistically significant difference
was observed between the pre-intervention and post-
intervention depression scores for the stress ball period

F I GURE 1 Flow of

participants through trial [Color

figure can be viewed at

wileyonlinelibrary.com]
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(p < 0.001), while there was no statistically significant
difference between the pre-test and post-test depression
scores for the control period (p > 0.05).

In the T-Th-Sat patients, who underwent the inter-
ventions in CTRL-SB order, there was no statistically sig-
nificant difference between the pre-test and post-test
depression scores for the control period, (p > 0.05). The
decrease in depression scores during the SB intervention
period was of borderline statistical significance
(p = 0.52), Table 3. Figure 3 and Table 3 show the mean
change curves for depression scores during the control
and stress ball intervention periods for the two groups.

Cross-design analysis results about anxiety

The estimated value of the period effect and transferred
effect were calculated as �2.297 and 4.304, respectively.

When the 95% confidence interval of the estimated values
was examined, it did not include zero, which indicated a
p-value of <0.05. The difference between the periods
when stress balls were used vs. control periods was statis-
tically significant (t = 3.5752; p < 0.001) (Table 4).

Cross-design analysis results about
depression

The estimated values of the period and transferred
effects were calculated as �1.663 and 4.170, respec-
tively. When the 95% confidence interval of the esti-
mated values was examined, it did not include zero,
which indicated a p-value of <0.05. The difference
between the periods when a stress ball was used vs. the
control periods was statistically significant (t = 3.087;
p < 0.001) (Table 4).

TAB L E 2 Comparison of baseline characteristics of the groups (n = 65).

Variables

M-W-F patients
(sequence SB-CTRL) (n = 33)

T-Th-Sat patients
(sequence CTRL-SB) (n = 32)

Statistic p-valuen % n %

Sex Female 11 33.3 16 50.0 1.858 0.173

Male 22 66.7 16 50.0

Educational status Not literate 8 24.2 3 9.4 3.372 0.289

Literate 11 33.3 9 28.1

Secondary school 11 33.3 17 53.1

High school and uper 3 9.1 3 9.4

Income status Income less than expense 27 81.8 30 93.8 1.180 0.277

Income equal to expense 6 18.2 2 6.3

Presence of chronic
disease

Yes 19 57.6 21 65.6 0.170 0.505

No 14 42.4 11 34.4

HT* No 16 48.5 16 50.0 0.015 0.903

Yes 17 51.5 16 50.0

DM * No 22 66.7 22 68.8 0.032 0.857

Yes 11 33.3 10 31.3

CHF* No 28 84.8 27 84.4 0.003 0.958

Yes 5 15.2 5 15.6

Vascular access AVF 29 87.9 26 81.3 0.548 0.459

CVC 4 12.1 6 18.8

Age (year) 48.24 ± 16.59 50.72 ± 14.10 �0.648 0.520

Hemodialysis treatment duration (months) 70.61 ± 40.67 56.53 ± 47.15 �1.706 0.088

Height (cm) 166.0 ± 7.68 163.84 ± 9.35 1.018 0.313

Weight (kg) 69.24 ± 13.63 68.59 ± 19.20 0.157 0.876

Note: Data were presented as n (%) or median ± standard deviation. * n was folded.
Abbreviations: AVF, arteriovenous fistula; CTRL-SB, control-stress ball; CVC, central venous catheter; CHF, chronic heart failure; DM, diabetes mellitus; HT,

hypertension; M-W-F, patients dialyzed on Monday, Wednesday, and Friday; SB-CTRL: stress ball-control; T-Th-Sat, patients dialyzed on Tuesday, Thursday,
and Saturday.
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DISCUSSION

This single-blind, balanced, controlled crossover study
revealed that patients on dialysis had decreased levels of
anxiety and depression during 1-month periods during
which they were using a stress ball, while anxiety and

depression levels were unchanged during 1-month con-
trol periods during which a stress ball was not used.

Patients undergoing chronic hemodialysis therapy are
subject to multiple stressful and life-threatening situa-
tions from the moment of diagnosis21; moreover, these
situations have been shown to have a negative effect on
quality of life as well as on patients’ physical, emotional,

F I GURE 2 Trends in anxiety for the SB-CTRL and CTRL-SB.

[Color figure can be viewed at wileyonlinelibrary.com]

TAB L E 3 Anxiety and depression levels before and after patients according to method and order group.

Sequence

Before stress ball After stress ball

t p

Before stress ball After stress ball

t pMean ± SD Mean ± SD Mean ± SD Mean ± SD

Anxiety

M-W-F patients (n = 33)

SB intervention Control intervention

SB-CTRL 12.06 ± 6.46 7.36 ± 4.30 3.881 <0.001* 12.34 ± 4.51 11.81 ± 4.62 1.080 0.288

T-Th-Sat patients (n = 32)

Control intervention SB intervention

CTRL-SB 6.48 ± 3.49 7.36 ± 4.02 �1.275 0.211 8.69 ± 4.48 7.22 ± 3.76 �2.797 0.009*

Depression

M-W-F patients (n = 33)

SB intervention Control intervention

SB-CTRL 12.7 ± 6.11 7.52 ± 3.87 4.271 <0.001* 13.19 ± 5.27 12.69 ± 5.35 1.149 0.260

T-Th-Sat patients (n = 32)

Control intervention SB intervention

CTRL-SB 7.15 ± 3.42 8.94 ± 4.35 1.777 0.085 9.56 ± 4.59 7.94 ± 3.62 2.024 0.052

Note: Data were mean ± standard deviation (SD). t = Dependent sample t-test.
Abbreviations: CTRL-SB, control-stress ball; SB-CTRL: stress ball-control.

*p < 0.01.

F I GURE 3 Trends in depression for the SB-CTRL and CTRL-

SB. [Color figure can be viewed at wileyonlinelibrary.com]
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and social conditions.22 Studies show that there is a high
prevalence of anxiety in patients undergoing chronic
hemodialysis therapy.23 One previous study evaluated the
effect of using a stress ball on anxiety in patients under-
going dialysis.15 In that study, by Nurdina et al.15 after
patients used a stress ball for approximately 20–30 min
during eight hemodialysis sessions, their anxiety levels
decreased significantly.

In our study, we found similar results: Use of a stress
ball at home for a 1-month period decreased anxiety levels,
and the anxiety level of these patients remained low for
the month following, during which a stress ball was not
used. Depression is an important problem in patients
undergoing dialysis, and depressed dialysis patients are
often underdiagnosed and to untreated.24,25 In our study,
we observed that the use of a stress ball for 1 month
caused a decrease in the patients’ levels of depression.

Strengths and limitations

One of the strengths of our study was the fact that each
patient served as his or her own control. Also, the bal-
anced design helped to control for time-dependent and
carryover effects. We were able to demonstrate that the
anxiety level of the patients remained low up to 1 month
after the discontinuation of using stress balls. A novel
finding was, that using a stress ball was effective for
reducing the degree of depression, which is frequently
overlooked in patients undergoing hemodialysis.

Our study has some limitations. Anxiety and depres-
sion were evaluated using a subjective scale based on
patient reports. Second, the patients’ non-use of the stress
ball during the control intervention period was based on
their own statements. No objective measurements were
made regarding the duration of use. Our results are not
broadly generalizable, as the study was conducted at a
single dialysis center.

In conclusion, 1-month use of a stress ball was found
to reduce anxiety and depression in patients undergoing
dialysis. Stress balls can be offered to patients as a cost-
effective, non-pharmacological method for managing
anxiety and depression.

FUNDING INFORMATION
This research received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors.

CONFLICT OF INTEREST STATEMENT
No conflict of interest has been declared by the author(s).

ORCID
Nurten Ozen https://orcid.org/0000-0003-3988-0474
Soner Berse https://orcid.org/0000-0001-9108-3216
Betul Tosun https://orcid.org/0000-0002-4505-5887

REFERENCES
1. Sadeghian Z, Shahgholian N, Dashti-Dehkordi A. Hemodialy-

sis patients and nurses in relation with caring behaviors. Nurs
Midwifery J. 2017;15(9):659–6.

2. Picariello F, Moss-Morris R, Macdougall IC, Chilcot J. The role
of psychological factors in fatigue among end-stage kidney dis-
ease patients: a critical review. Clin Kidney J. 2017;10(1):79–
88. https://doi.org/10.1093/ckj/sfw113

3. Marthoenis M, Syukri M, Abdullah A, Tandi TMR, Putra N,
Laura H, et al. Quality of life, depression, and anxiety of
patients undergoing hemodialysis: significant role of accep-
tance of the illness. Int J Psychiatry Med. 2021;56(1):40–50.
https://doi.org/10.1177/0091217420913382

4. Ozen N, Cinar FI, Askin D, Mut D, Turker T. Nonadherence
in hemodialysis patients and related factors: a multicenter
study. J Nurs Res. 2019;27(4):e36. https://doi.org/10.1097/jnr.
0000000000000309

5. Wang L-J, Chen C-K. The psychological impact of hemodialysis
on patients with chronic renal failure. In: Polenakovic M, editor.
Renal failure: the facts. Croatia: InTech; 2012. p. 217–36.

6. Palmer S, Vecchio M, Craig JC, Tonelli M, Johnson DW,
Nicolucci A, et al. Prevalence of depression in chronic kidney

TAB L E 4 Cross design analysis results chart about anxiety and depression.

Parameter Estimated effect Standard deviation Test value p-value

95% confidence interval

Lower Upper

Anxiety

P2–P1 �2.297 0.642 �3.5752 <0.001** �3.581 �1.013

CA–CK 4.304 1.632 2.6375 0.010* 1.043 7.565

Depression

P2–P1 �1.663 0.645 �2.5775 0.012* �2.952 �0.374

CA–CK 4.170 1.728 2.4129 0.018* 0.716 7.624

Abbreviations: C, carryover effect; P, period effect.
*p < 0.05.
**p < 0.01.

STRESS BALL, ANXIETY, AND DEPRESSION 7

 15424758, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hdi.13102 by H

asan K
alyoncu U

niversity, W
iley O

nline L
ibrary on [16/08/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0003-3988-0474
https://orcid.org/0000-0003-3988-0474
https://orcid.org/0000-0001-9108-3216
https://orcid.org/0000-0001-9108-3216
https://orcid.org/0000-0002-4505-5887
https://orcid.org/0000-0002-4505-5887
https://doi.org/10.1093/ckj/sfw113
https://doi.org/10.1177/0091217420913382
https://doi.org/10.1097/jnr.0000000000000309
https://doi.org/10.1097/jnr.0000000000000309


disease: systematic review and meta-analysis of observational
studies. Kidney Int. 2013;84(1):179–91. https://doi.org/10.
1038/ki.2013.77

7. Hasanzadeh F, Naderi F. The efficacey of stress management
training on subjective well-being, job burnout and quality of
life in Karoun oil company employees. Sci J Soc Psychol. 2017;
5(44):45–58.

8. Salamon E, Kim M, Beaulieu J, Stefano GB. Sound therapy
induced relaxation: down regulating stress processes and
pathologies. Med Sci Monit. 2003;9(5):RA96-RA101.

9. TIMESOFINDIA.COM. Office goers, listen up! 5 reasons you
should use a stress ball! [Internet]. 2019 Available from:
https://timesofindia.indiatimes.com/life-style/health-fitness/
home-remedies/office-goers-listen-up-5-reasons-you-should-
use-a-stress-ball/photostory/70993800.cms

10. Reduce Your Stress With Stress Balls [Internet]. [cited Feb
22, 2021] Available from: https://web.archive.org/web/
20161228044651/http://www.healthguidance.org/entry/4756/
1/Reduce-Your-Stress-With-Stress-Balls.html

11. Srivarsan R, Sridevi G, Preetha S. An evaluation on use of stress
ball exercise on stress management among student population—
a cross section study. J Pharma Res Int. 2021;33(47):506514.
https://doi.org/10.9734/JPRI/2021/v33i47B33150

12. Hudson B, Ogden J, Whiteley M. Randomized controlled trial
to compare the effect of simple distraction interventions on
pain and anxiety experienced during conscious surgery. Eur J
Pain. 2015;19(10):1447–55. https://doi.org/10.1002/ejp.675

13. Gezginci E, Iyigun E, Kibar Y, Bedir S. Three distraction
methods for pain reduction during cystoscopy: a randomized
controlled trial evaluating the effects on pain, anxiety, and sat-
isfaction. J Endourol. 2018;32(11):1078–84. https://doi.org/10.
1089/end.2018.0491

14. Yanes AF, Weil A, Furlan KC, Poon E, Alam M. Effect of stress
ball use or hand-holding on anxiety during skin cancer excision:
a randomized clinical trial. JAMA Dermatol. 2018;154(9):1045–
9. https://doi.org/10.1001/jamadermatol.2018.1783

15. Nurdina G, Anggraini D, Novyanda H. Effect of stress ball on
stress and anxiety in hemodialysis patients. Jurnal Keperawa-
tan Komprehensif (Comprehensive Nursing Journal). 2022;8
Special Edition:71–8. https://doi.org/10.33755/jkk

16. Burrai F, Lupi R, Luppi M, Micheluzzi V, Donati G,
Lamanna G, et al. Effects of listening to live singing in patients
undergoing hemodialysis: a randomized controlled crossover
study. Biol Res Nurs. 2019;21(1):30–8. https://doi.org/10.1177/
1099800418802638

17. Julious SA. Sample sizes for clinical trials. USA: Taylor and
Francis Group; 2010. p. 52–3.

18. Kasar KS, Erzincanli S, Akbas NT. The effect of a stress ball on
stress, vital signs and patient comfort in hemodialysis patients: a
randomized controlled trial. Trial. Complement Ther Clin Pract.
2020;41:101243. https://doi.org/10.1016/j.ctcp.2020.101243

19. Aydemir Ö, Guvenir T, Kuey L, Kultur S. Validity and reliabil-
ity of Turkish version of hospital anxiety and depression scale.
Turk J Psychiatry. 1997;8(4):280–7.

20. Zigmond AS, Snaith RP. The hospital anxiety and depression
scale. Acta Psychiatr Scand. 1983;67(6):361–70. https://doi.org/
10.1111/j.1600-0447.1983.tb09716.x

21. Fleishman TT, Dreiher J, Shvartzman P. Pain in maintenance
hemodialysis patients: a multicenter study. J Pain Symptom
Manage. 2018;56(2):178–84. https://doi.org/10.1016/j.jpainsymman.
2018.05.008

22. Samoudi AF, Marzouq MK, Samara AM, Zyoud SH, Al-Jabi SW.
The impact of pain on the quality of life of patients with end-
stage renal disease undergoing hemodialysis: a multicenter
cross-sectional study from Palestine. Health Qual Life Outcomes.
2021;19(1):1–10. https://doi.org/10.1186/s12955-021-01686-z

23. Masià-Plana A, Juvinyà-Canal D, Suñer-Soler R, Sitjar-
Suñer M, Casals-Alonso C, Mantas-Jiménez S. Pain, anxiety,
and depression in patients undergoing chronic hemodialysis
treatment: a multicentre cohort study. Pain Manag Nurs. 2022;
23(5):P632–9. https://doi.org/10.1016/j.pmn.2022.03.005

24. �Cwiek A, Czok M, Kurczab B, Kramarczyk K, Drzyzga K,
Kucia K. Association between depression and hemodialysis in
patients with chronic kidney disease. Psychiatr Danub. 2017;
29(Suppl 3):499–503.

25. Aggarwal H, Jain D, Dabas G, Yadav R. Prevalence of depres-
sion, anxiety and insomnia in chronic kidney disease patients
and their co-relation with the demographic variables. Prilozi.
2017;38(2):35–44. https://doi.org/10.1515/prilozi-2017-0020

How to cite this article: Ozen N, Berse S,
Tosun B. Effects of using a stress ball on anxiety
and depression in patients undergoing
hemodialysis: A prospective, balanced, single-
blind, crossover study. Hemodialysis International.
2023. https://doi.org/10.1111/hdi.13102

8 OZEN ET AL.

 15424758, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/hdi.13102 by H

asan K
alyoncu U

niversity, W
iley O

nline L
ibrary on [16/08/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1038/ki.2013.77
https://doi.org/10.1038/ki.2013.77
https://timesofindia.indiatimes.com/life-style/health-fitness/home-remedies/office-goers-listen-up-5-reasons-you-should-use-a-stress-ball/photostory/70993800.cms
https://timesofindia.indiatimes.com/life-style/health-fitness/home-remedies/office-goers-listen-up-5-reasons-you-should-use-a-stress-ball/photostory/70993800.cms
https://timesofindia.indiatimes.com/life-style/health-fitness/home-remedies/office-goers-listen-up-5-reasons-you-should-use-a-stress-ball/photostory/70993800.cms
https://web.archive.org/web/20161228044651/http://www.healthguidance.org/entry/4756/1/Reduce-Your-Stress-With-Stress-Balls.html
https://web.archive.org/web/20161228044651/http://www.healthguidance.org/entry/4756/1/Reduce-Your-Stress-With-Stress-Balls.html
https://web.archive.org/web/20161228044651/http://www.healthguidance.org/entry/4756/1/Reduce-Your-Stress-With-Stress-Balls.html
https://doi.org/10.9734/JPRI/2021/v33i47B33150
https://doi.org/10.1002/ejp.675
https://doi.org/10.1089/end.2018.0491
https://doi.org/10.1089/end.2018.0491
https://doi.org/10.1001/jamadermatol.2018.1783
https://doi.org/10.33755/jkk
https://doi.org/10.1177/1099800418802638
https://doi.org/10.1177/1099800418802638
https://doi.org/10.1016/j.ctcp.2020.101243
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1016/j.jpainsymman.2018.05.008
https://doi.org/10.1016/j.jpainsymman.2018.05.008
https://doi.org/10.1186/s12955-021-01686-z
https://doi.org/10.1016/j.pmn.2022.03.005
https://doi.org/10.1515/prilozi-2017-0020
https://doi.org/10.1111/hdi.13102

	Effects of using a stress ball on anxiety and depression in patients undergoing hemodialysis: A prospective, balanced, sing...
	INTRODUCTION
	MATERIALS AND METHODS
	Study design
	Setting and participants
	Sample size
	Sequence of treatment assignment and masking
	Intervention protocol
	Outcomes
	Ethical considerations
	Statistical analysis

	RESULTS
	Socio-demographic and clinical variables
	Anxiety
	Depression
	Cross-design analysis results about anxiety
	Cross-design analysis results about depression

	DISCUSSION
	Strengths and limitations

	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


