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Abstract

Background: Depression, anxiety, and stress are common issues observed among patients undergoing hemodialysis.

Objectives: The present study was conducted to determine the effect of foot reflexology massage on stress, anxiety,

depression, and serum cortisol levels among hemodialysis patients.

Methods: A double-blind randomized controlled trial was conducted on 57 patients undergoing hemodialysis. The patients

were randomly assigned to either a control group or an experimental group. The Depression Anxiety Stress Scale (DASS-21) was

used to measure stress, anxiety, and depression in the sessions before and after the intervention. Serum cortisol levels were also

measured between 7:30 and 8:00 a.m. before and after the intervention. Foot reflexology and simple foot massage were

performed three times per week for four weeks, with each session lasting 15 minutes for each foot rotationally in the

intervention and control groups, respectively.

Results: There was no significant difference between the intervention group and the control group in terms of the mean

scores of cortisol, stress, anxiety, or depression before the intervention. However, the differences in the mean scores of stress (P <

0.0001), anxiety (P = 0.01), depression (P < 0.0001), and cortisol (P < 0.0001) in the intervention group significantly decreased

compared to those in the control group.

Conclusions: This study showed that foot reflexology can reduce cortisol levels, stress, anxiety, and depression among

hemodialysis patients.
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1. Background

Chronic kidney disease (CKD) is a worldwide public
health complication (1). The present trajectory of risk

factors suggests that chronic kidney disease will become

a more prevalent cause of mortality by 2040 than it is
currently (2). Renal transplantation, hemodialysis (HD),

and peritoneal dialysis are standard treatment methods
for patients with kidney failure (3). Approximately 90%

of patients with kidney failure undergo HD, which plays

a major role in increasing longevity among patients (4).
To adhere to HD treatment, patients need to adapt to

several problems, including fluid and diet control,

painful fistulas on the day of dialysis, financial issues,

and frequent hospital admissions due to accompanying
illnesses; all of these conditions render patients

susceptible to mental and anxiety disorders (5).

Depression and anxiety account for most of the

reported psychological problems, which are

independent risk factors for suicide and are strongly

associated with a low quality of life among patients

undergoing HD (6). More than half of the patients who

underwent HD experienced anxiety, depression, and

stress. Despite their high incidence rate, psychological
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symptoms are often unknown and not present in CKD

patients (5). Mood disorders among patients

undergoing dialysis endanger adherence to treatment
and cause a loss of motivation and concentration,

difficulty understanding information, fatigue, and sleep
disorders, as well as increasing the risk of morbidity and

mortality (1). Moreover, stress and anxiety cause

physiological and biochemical responses (7). People
with CKD can experience chronic inflammation. Cortisol

hormone secretion increases under stressful conditions.
Elevated cortisol levels and increased inflammation

have frequently been reported in end-stage renal failure

patients. Studies have revealed an association between

cortisol levels and mortality (8).

The management of depression, stress, and anxiety

often combines medical and nonmedical treatments.

Due to the high cost and potential side effects, many

prefer nonmedical methods. These include

complementary therapies like massage therapy,

aromatherapy, physiotherapy, relaxation techniques,

and music therapy (9). The benefits of complementary

therapies are their low cost, easy administration, and

lack of toxic side effects (10). Reflexology is among the

most commonly used complementary methods; it is

regarded as a body-based manipulation therapy and is

highly popular among people (9). Foot reflexology

massage (FRM) is a technique that focuses specifically

on the feet, applying pressure to the nerve endings

located there (11). Thus, when the foot is massaged, the

entire body is affected. For this reason, many massage

therapists who do not have enough time to massage the

entire body focus on foot massage (12). Hormones

affected by massage include dopamine, serotonin,

epinephrine, norepinephrine, oxytocin, and cortisol (13).

While existing evidence indicates that foot

reflexology can help improve various physical and

psychological symptoms, to the best of our knowledge,

there are only a few studies that have specifically

examined its effect on cortisol levels in patients

receiving reflexology.

2. Objectives

The aim of this study was to determine the effects of
foot reflexology massage on depression, anxiety, stress,

and serum cortisol levels in hemodialysis patients.

3. Methods

3.1. Study Design

A clinical trial with a pretest-posttest design and a

control group was conducted in 2023 at Abolfazl

Hospital in Minab City, Iran, to examine the effects of

foot reflexology on stress, anxiety, depression, and

serum cortisol levels in patients undergoing HD.

3.2. Participants

Inclusion and exclusion criteria were established

through collaboration among an internist, a

psychiatrist, and the researcher. The inclusion criteria
were as follows: Participants must be over 18 years old,

have undergone dialysis for at least 3 months with
sessions lasting 3 - 4 hours, and have no wounds. They

should be free from foot neuropathy, chronic diseases,

physical disabilities, and significant mental disorders

affecting self-care. Additionally, participants must not

have coagulation disorders that could lead to clotting or

thromboembolism. Participants should have no history

of drug abuse, antidepressant and sedative use, or

smoking, and no history of acute crisis in the past

month. They must also sign a written consent form to

participate in the study.

The exclusion criteria included the use of other

alternative and complementary therapies, lack of

willingness to continue cooperation during the study,

referral for kidney transplantation or peritoneal dialysis

during the study, hemodynamic complications in most

dialysis sessions, absence from more than 3 sessions,

and death.

The sample size calculation formula showed that
with a power of 80% and a confidence level of 95%, the

significant difference between the means of the two

groups was d = 4 and σ = 4.4; hence, the minimum
sample size was estimated to be 26 (25.41). Due to the

possibility of sample loss, for more confidence, 30
individuals were selected for each group (intervention

and control) (14).

3.3. Scales

3.3.1. Depression, Anxiety and Stress

The data collection tools included demographic

characteristics and an enzyme-linked immunosorbent

assay (ELISA) test (IBL International GmbH kit,

Germany). The Depression Anxiety Stress Scale (DASS-21)

is the new brief version of DASS, with three subscales:
depression, anxiety, and stress. Each subscale includes

seven items, with the score for each item ranging from 0

("does not apply to me at all") to 3 ("applies to me most

of the time"). The subscale scores were calculated by

summing the scores of the individual items, with the

n =  2 (Z1−α/2 +  Z1−β ) 2 σ
2/d2
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maximum sum for each subscale being 21. Higher scores

represent higher psychological distress. The Persian

version of this scale has been validated for healthcare

professionals in Iran. The Cronbach’s alpha coefficient

was acceptable for anxiety (0.79), stress (0.91), and
depression (0.93). An acceptable test-retest reliability

was found (0.740 - 0.881, P < 0.01). The ICCs for all

dimensions ranged from 0.75 to 0.86, indicating the

acceptable test-retest reliability of the scale (15).

This study was a double-blind, randomized

controlled trial. The participants were unaware of their

group assignments; however, the nurse was not blinded

to this information due to the nature of the

intervention. In contrast, the data analyst (SDT) did not

know the group assignments. Additionally, the

randomization codes were accessible only to a research

fellow who was not involved in this study, and these

codes were disclosed only after data analysis was

completed.

3.4. Data Collection

The sampling method used was completely random.

The patients were divided into intervention and control

groups based on even and odd days. It was agreed that if

the coin landed on heads, the even day would be for

intervention, and if it landed on tails, the even day

would be for control (Figure 1). Then, the patients who

met the eligibility criteria were successively enrolled

and allocated into the study groups according to the

randomization schedule.

The participants were asked to lie on the HD bed,
close their eyes, and remain relaxed. The FRM was

performed for 30 minutes (15 minutes for each foot),

first for the left foot and then for the right foot (14), an

hour after the start of dialysis. To massage the feet, first,

the hands were warmed; then, the heel was held with

the left hand, and the heel was bent and straightened

from the ankle by pressing the sole. After that, the solar

plexus point was pressed with the thumb. The action

was performed 3 times per week for 4 weeks, with each

session lasting 15 minutes for each foot (6 minutes of

pressing, 3 minutes of resting, and again 6 minutes of

pressing). A total of 12 sessions were rotated, and

pressure was applied to the extent tolerable for the

patient.

In the control group, by creating the same conditions

applied in the intervention group, a simple foot

massage was performed without pressing the standard

FRM points for the same duration as in the intervention

group. The blood samples collected before and after the

intervention were sent to the laboratory for ELISA to

measure cortisol levels.

3.5. Data Analysis

The data were analyzed using statistical tests,

including paired t-tests, independent t-tests, chi-square

tests, and Fisher’s exact tests, in SPSS software (version

18.0, SPSS Inc., Chicago, IL, USA).

3.6. Ethical Considerations

The Ethics Committee of Rafsanjan University of

Medical Sciences, Rafsanjan, Iran, approved this study

(with the code IR.RUMS.REC.1397.049). In addition, the

study was registered as a clinical trial in the Iranian

Registry of Clinical Trials (code:

IRCT20180304038936N2).

4. Results

There was no statistically significant difference

between the demographic characteristics of the

patients, indicating that the studied groups were

homogeneous (Table 1). As shown in Table 2, there was

no significant difference between the intervention

group and the control group in terms of the mean

anxiety, depression, stress, and cortisol scores before the

intervention (P > 0.05). However, after the intervention,

the mean stress in the intervention group was

significantly lower than that in the control group (P <

0.0001). There was a significant difference between the

mean stress score before and after the intervention in

the intervention group (P < 0.0001), but this difference

was not significant in the control group (P = 0.39) (Table

2).

After the intervention, the mean anxiety in the

intervention group was significantly lower than that in

the control group (P = 0.01). There was a significant

difference between the mean anxiety score before and

after the intervention in the intervention group (P <

0.0001), but this difference was not significant in the

control group (P = 0.36) (Table 2).

After the intervention, the mean depression in the

intervention group was significantly lower than that in

the control group (P < 0.00001). There was a significant

difference between the mean depression score before

and after the intervention in the intervention group (P <

0.00001); however, this difference was not significant in

the control group (P = 0.17) (Table 2).

The difference in cortisol concentration between the

two groups was significant (P < 0.00001), with the

cortisol mean in the intervention group being

significantly lower than that in the control group. There

was a significant difference between the mean cortisol

score before and after the intervention in the
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https://ethics.research.ac.ir/ProposalCertificateEn.php?id=11526
https://irct.behdasht.gov.ir/trial/31336


Sayadi A et al. Brieflands

4 Mod Care J. 2025; 22(3): e158791

Figure 1. The flow diagram of the study

intervention group (P < 0.00001), but this difference

was not significant in the control group (P = 0.58) (Table

2).

5. Discussion

Feelings of powerlessness, inadequate control over

illness, limited treatment options, changes in mental

image, and financial problems can cause depression,

anxiety, and stress in hemodialysis patients. The present

study was conducted to determine the effect of FRM on

depression, anxiety, stress, and serum cortisol levels

among patients. The FRM was associated with lower

depression, anxiety, stress, and cortisol levels in the

intervention group compared to the control group.

In the literature, few studies have examined the effect

of reflexology massage on depression, anxiety, stress,

and serum cortisol levels among patients.

Dehghanmehr et al. applied acupressure to one group

and FRM to another group, 3 days a week for 4 weeks. In

the measurements conducted after four weeks, a

decrease in anxiety levels was observed in both groups

(16). Similar results have been obtained in other

research, confirming FRM's effectiveness in reducing

anxiety (17). In the study by Goktuna and Arslan, the

effect of FRM on sleep, anxiety, and quality of life was

investigated. The FRM effectively reduced anxiety levels

compared to foot massage alone in patients undergoing

hemodialysis treatment (18). The study by Amini et al. in

https://brieflands.com/articles/mcj-158791
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Table 1. Patient Demographic and Disease Information a

Group Frequency and Demographics, and Disease Information Intervention Control Total P-Value

Gender 0.23

Men 16 (57.14) 12 (41.38) 28 (49.12)

Women 12 (42.86) 17 (58.62) 29 (50.88)

Total 28 (100) 29 (100) 57 (100)

Marital status 0.50

Single 9 (32.14) 7 (24.14) 16 (28.07)

Married 19 (67.86) 22 (75.86) 41 (71.92)

Total 28 (100) 29 (100) 57 (100)

Education 0.47

Below diploma 23 (82.14) 26 (89.66) 49 (85.96)

Diploma or higher 5 (17.86) 3 (10.34) 8 (14.04)

Total 28 (100) 29 (100) 57 (100)

Occupation 0.67

Unemployed 6 (21.43) 7 (24.14) 13 (22.81)

Employee 4 (14.29) 3 (10.34) 7 (12.28)

Housekeeper 8 (28.57) 12 (41.38) 20 (35.09)

Freelancer 10 (35.71) 7 (24.14) 17 (29.82)

Total 28 (100) 29 (100) 57 (100)

Economic situation 0.33

Good 6 (21.43) 4 (13.79) 10 (17.54)

Moderate 8 (28.57) 5 (17.24) 13 (22.81)

Weak 14 (50) 20 (68.97) 34 (59.65)

Total 28 (100) 29 (100) 57 (100)

Residence status 0.47

Urban 19 (67.86) 17 (58.62) 36 (63.16)

Rural 9 (32.14) 12 (41.38) 21 (36.84)

Total 28 (100) 29 (100) 57 (100)

Statistical indices; mean ± SD

Age 52.178 ± 17.786 54.931 ± 14.650 - 0.526

HD history (y) 1.892 ± 0.628 2.034 ± 0.498 - 0.34

Abbreviation: HD, hemodialysis.

a Values are expressed as No. (%) unless otherwise indicated.

2017 showed that FRM can reduce depression among

patients (14). In a study by Lee et al., the effects of foot

reflexology on anxiety and depression in cancer patients

showed no significant difference between the

experimental and control groups (19). These differences

appear to be a result of variations in participant

characteristics and the tools used to measure anxiety

and depression. It is not expected that a shorter

intervention will have a positive effect in this regard.

Reflexology is a safe, touch-based technique

practiced in various parts of the world. It involves

applying pressure to reflex points that stimulate nerve

points responsible for transmitting electrochemical

messages. By activating neurons through direct

pressure, tension and stress are reduced, helping to

maintain the body's balance. This reduction in anxiety

seems to be achieved through parasympathetic

activation and inhibition of the sympathetic nervous

system. As a result, these effects may decrease the

associated elevation of catecholamines, induce the

release of endorphins, and promote hormone secretion

in the body, leading to positive feelings (18). This is

supported by theories like the gate control theory of

pain, which helps reduce anxiety, stress, and depression

(16).

In this study, the level of blood cortisol was

evaluated. The intervention group showed a decrease,

while the control group remained unchanged. The

results of the study by Choi and Lee showed that FRM

can reduce the rate of fatigue, stress, depression, and

urine cortisol levels among women after delivery (20).

Cortisol hormone increases in anxiety, stress, and

https://brieflands.com/articles/mcj-158791
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Table 2. Intergroup and Intragroup Comparisons of the Mean Stress, Anxiety, Depression, and Cortisol Levels in Both the Intervention and Control Groups Before and After the

Intervention a

Variables and Time of Examinations Before Intervention After Intervention P-Value b

Stress

The intervention group 12.53 ± 4.11 12.14 ± 3.41 0.69

The control group 6.86 ± 4.11 11.86 ± 3.08 < 0.0001

Paired t-test P < 0.0001 P = 0.39 -

Anxiety

The intervention group 9.39 ± 2.79 9.07 ± 2.78 0.69

The control group 6.89 ± 2.73 95.10 ± 79.8 0.01

Paired t-test P < 0.0001 P = 0.36 -

Depression

The intervention group 11.00 ± 2.65 11.45 ± 2.77 0.54

The control group 7.25 ± 2.03 11.14 ± 2.63 < 0.0001

Paired t-test P < 0.0001 P = 0.17 -

Cortisol

The intervention group 124.07 ± 19.08 125.48 ± 16.56 0.76

The control group 93.55 ± 13.88 127.63 ± 23.36 < 0.0001

Paired t-test P < 0.0001 P = 0.58 -

a Values are expressed as mean ± SD.

b Independent t-test.

depression. The FRM decreases cortisol levels and causes

a decrease in anxiety, stress, and depression (21).

Evaluation of blood cortisol levels was not a focus in

most hemodialysis studies, but it could be a unique

feature of this study that confirms the results of the

questionnaire.

5.1. Conclusions

The positive findings of this study indicate that FRM

can improve patients' mental health. This intervention

is known for its affordability, simplicity of

implementation, and lack of side effects, making it one

of the best available methods. This study highlights the

importance of integrating FRM into patient care.

5.2. Limitations

The study’s single-center design may limit the

generalizability of the findings to broader hemodialysis

populations, as participants were drawn from a specific

geographic and clinical setting.

Acknowledgements

We thank the university's Research and Technology

Administration for their support and the patients who

participated in the study

Footnotes

Authors' Contribution: S. A. R. and H. F.: Designed and

supervised the study, analyzed the data, and contributed

critical points to the manuscript. S. H.: Collected data

and prepared the draft. All authors approved the final

version for submission and read and agreed to the

manuscript.

Clinical Trial Registration Code:

IRCT20180304038936N2 .

Conflict of Interests Statement: The authors declare

no conflicts of interest.

Data Availability: The dataset presented in the study

is available on request from the corresponding author

during submission or after publication.

Ethical Approval: This research is the result of the

Master of Science thesis of the Rafsanjan University of

Medical Sciences with the code of ethics number

IR.RUMS.REC.1397.049 .

Funding/Support: This research was funded by the

Rafsanjan University of Medical Sciences, Rafsanjan.

Informed Consent: Patients were informed about the

study, and all participants signed an informed consent

form.

https://brieflands.com/articles/mcj-158791
https://irct.behdasht.gov.ir/trial/31336
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=11526


Sayadi A et al. Brieflands

Mod Care J. 2025; 22(3): e158791 7

References

1. Bettoni LC, Ottaviani AC, Orlandi FDS. Relationship between self-care

and depression and anxiety symptoms in individuals undergoing

hemodialysis. Rev Rene. 2017;18(2):181-6. https://doi.org/10.15253/2175-

6783.2017000200006.

2. Chertow GM, Correa-Rotter R, Eckardt K, Kanda E, Karasik A, Li G, et al.

Projecting the clinical burden of chronic kidney disease at the

patient level (Inside CKD): a microsimulation modelling study. E Clin
Med. 2024. https://doi.org/10.2139/ssrn.4636248.

3. Pereira HM, Osório RBADS, De Melo CAGM, Bomfim MVA, De Lira GD,

Rodrigues JN, et al. Comparative Analysis of Hemodialysis and

Peritoneal Dialysis in Renal Failure. AracÊ. 2025;7(1):2220-33.

https://doi.org/10.56238/arev7n1-133.

4. Flythe JE, Watnick S. Dialysis for Chronic Kidney Failure: A Review.

JAMA. 2024;332(18):1559-73. [PubMed ID: 39356511].

https://doi.org/10.1001/jama.2024.16338.

5. Hmwe NT, 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(2):509-18. [PubMed ID: 25468282].

https://doi.org/10.1016/j.ijnurstu.2014.11.002.

6. Alkubati SA, Al-Sayaghi KM, Salameh B, Halboup AM, Ahmed WAM, J.

Alkuwaisi M, et al. Prevalence of Depression and Its Associated

Factors Among Hemodialysis Patients in Hodeida City, Yemen. J
Multidiscip Healthc. 2024;17:689-99. [PubMed ID: 38370607]. [PubMed

Central ID: PMC10874630]. https://doi.org/10.2147/JMDH.S452935.

7. Chu B, Marwaha K, Sanvictores T, Awosika AO, Ayers D. Physiology,

stress reaction. StatPearls [Internet]. Florida, United States: StatPearls

Publishing; 2024.

8. Dziurkowska E, Wesolowski M. Cortisol as a Biomarker of Mental

Disorder Severity. J Clin Med. 2021;10(21). [PubMed ID: 34768724].

[PubMed Central ID: PMC8584322].

https://doi.org/10.3390/jcm10215204.

9. Almanasreh E, Moles R, Chen TF. Evaluation of methods used for

estimating content validity. Res Social Adm Pharm. 2019;15(2):214-21.

[PubMed ID: 29606610].

https://doi.org/10.1016/j.sapharm.2018.03.066.

10. Otaghi M, Borji M, Bastami S, Solymanian L. The Effect of Benson's

Relaxation on depression, anxiety and stress in patients undergoing

hemodialysis. Int J Med Res Health Sci. 2016;5(12):76-83.

11. He MY, Ud Din MJ, Xu HF, Wang SY, Ying GH, Qian H, et al. Effects of

foot reflexology on disease. World J Clin Cases. 2024;12(35):6851-4.

[PubMed ID: 39687647]. [PubMed Central ID: PMC11525917].

https://doi.org/10.12998/wjcc.v12.i35.6851.

12. Malekshahi F, Aryamanesh F, Fallahi S. The Effects of Massage

Therapy on Sleep Quality of Patients with End-Stage Renal Disease

Undergoing Hemodialysis. Sleep and Hypnosis - Int J. 2017;20.

https://doi.org/10.5350/Sleep.Hypn.2017.19.0138.

13. Mobini-Bidgoli M, Taghadosi M, Gilasi H, Farokhian A. The effect of

hand reflexology on anxiety in patients undergoing coronary

angiography: A single-blind randomized controlled trial.

Complement Ther Clin Pract. 2017;27:31-6. [PubMed ID: 28438277].

https://doi.org/10.1016/j.ctcp.2017.01.002.

14. Amini Z, Roshanravan M, BahramiHamid R, Sanagoo A, Jouybari L,

Kamali A. [The effects of foot reflexology on the level of depression in

patients under hemodialysis]. J Nurs Edu. 2017;5(6):33-9. FA.

https://doi.org/10.21859/jne-05065.

15. Kakemam E, Navvabi E, Albelbeisi AH, Saeedikia F, Rouhi A, Majidi S.

Psychometric properties of the Persian version of Depression

Anxiety Stress Scale-21 Items (DASS-21) in a sample of health

professionals: a cross-sectional study. BMC Health Serv Res.

2022;22(1):111. [PubMed ID: 35078477]. [PubMed Central ID:

PMC8789546]. https://doi.org/10.1186/s12913-022-07514-4.

16. Dehghanmehr S, Sargazi GH, Biabani A, Nooraein S, Allahyari J.

Comparing the Effect of Acupressure and Foot Reflexology on

Anxiety and Depression in Hemodialysis Patients: A Clinical Trial.

Med - Surgical Nurs J. 2020;8(4). https://doi.org/10.5812/msnj.100386.

17. Bahrami MT, Rejeh PMBN, Heravi-Karimooi PMBM, Tadrisi MSD,

Vaismoradi PMBM. The Effect of Foot Reflexology on Hospital Anxiety

and Depression in Female Older Adults: a Randomized Controlled

Trial. Int J Therapeutic Massage Bodywork: Res, Edu, & Practice.

2019;12(3):16-21. https://doi.org/10.3822/ijtmb.v12i3.429.

18. Goktuna G, Arslan GG. Effect of foot reflexology massage on sleep,

anxiety and quality of life in hemodialysis patients: A single-blind,

randomized, placebo-controlled trial. Explore (NY).

2024;20(6):103061. [PubMed ID: 39332137].

https://doi.org/10.1016/j.explore.2024.103061.

19. Lee SY, Ham YH, Ok ON, Kim EJ, Kwon IG, Hwang MS, et al. The Effects

of Foot Reflexology on Peripheral Neuropathy, Symptom Distress,

Anxiety and Depression in Cancer Patients Treated with Oxaliplatin.

Asian Oncol Nurs. 2012;12(4). https://doi.org/10.5388/aon.2012.12.4.305.

20. Choi MS, Lee EJ. [Effects of Foot-Reflexology Massage on Fatigue,

Stress and Postpartum Depression in Postpartum Women]. J Korean
Acad Nurs. 2015;45(4):587-94. [PubMed ID: 26364533].

https://doi.org/10.4040/jkan.2015.45.4.587.

21. Chan ,I, Wu AMS. Assessing the Role of Cortisol in Anxiety, Major

Depression, and Neuroticism: A Mendelian Randomization Study

Using SERPINA6/SERPINA1 Variants. Biol Psychiatry Glob Open Sci.
2024;4(3):100294. [PubMed ID: 38525495]. [PubMed Central ID:

PMC10959652]. https://doi.org/10.1016/j.bpsgos.2024.100294.

https://brieflands.com/articles/mcj-158791
https://doi.org/10.15253/2175-6783.2017000200006
https://doi.org/10.15253/2175-6783.2017000200006
https://doi.org/10.2139/ssrn.4636248
https://doi.org/10.56238/arev7n1-133
http://www.ncbi.nlm.nih.gov/pubmed/39356511
https://doi.org/10.1001/jama.2024.16338
http://www.ncbi.nlm.nih.gov/pubmed/25468282
https://doi.org/10.1016/j.ijnurstu.2014.11.002
http://www.ncbi.nlm.nih.gov/pubmed/38370607
https://www.ncbi.nlm.nih.gov/pmc/PMC10874630
https://doi.org/10.2147/JMDH.S452935
http://www.ncbi.nlm.nih.gov/pubmed/34768724
https://www.ncbi.nlm.nih.gov/pmc/PMC8584322
https://doi.org/10.3390/jcm10215204
http://www.ncbi.nlm.nih.gov/pubmed/29606610
https://doi.org/10.1016/j.sapharm.2018.03.066
http://www.ncbi.nlm.nih.gov/pubmed/39687647
https://www.ncbi.nlm.nih.gov/pmc/PMC11525917
https://doi.org/10.12998/wjcc.v12.i35.6851
https://doi.org/10.5350/Sleep.Hypn.2017.19.0138
http://www.ncbi.nlm.nih.gov/pubmed/28438277
https://doi.org/10.1016/j.ctcp.2017.01.002
https://doi.org/10.21859/jne-05065
http://www.ncbi.nlm.nih.gov/pubmed/35078477
https://www.ncbi.nlm.nih.gov/pmc/PMC8789546
https://doi.org/10.1186/s12913-022-07514-4
https://doi.org/10.5812/msnj.100386
https://doi.org/10.3822/ijtmb.v12i3.429
http://www.ncbi.nlm.nih.gov/pubmed/39332137
https://doi.org/10.1016/j.explore.2024.103061
https://doi.org/10.5388/aon.2012.12.4.305
http://www.ncbi.nlm.nih.gov/pubmed/26364533
https://doi.org/10.4040/jkan.2015.45.4.587
http://www.ncbi.nlm.nih.gov/pubmed/38525495
https://www.ncbi.nlm.nih.gov/pmc/PMC10959652
https://doi.org/10.1016/j.bpsgos.2024.100294

