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Abstract 
Background: Pain and fatigue control after spinal surgery is a significant concern. Foot reflexology massage has a comprehensive effect on reducing pain and fatigue in patients. 
Objective: this study aimed to determine the effect of foot reflexology massage on pain and fatigue after lumbar spine surgery. 
Methods: The study is an interventional and randomized clinical trial conducted on 68 patients. Patients were randomly divided into two intervention and control groups. A demographic information questionnaire and a visual-metric scale were used to measure patients' pain and fatigue. Foot reflexology massage was performed for 30 minutes in the experimental group. Pain and fatigue as well as vital signs including blood pressure, respiration, and pulse were measured at 30 minutes, 60 minutes, 90 minutes, and 24 hours after the intervention in both group.
Results: The study results indicated that the intervention group had lower pain and fatigue. However, no significant difference was observed between the experimental and control groups 24 hours after the intervention. Only the average pulse rate 24 hours post intervention showed a difference between the two groups.
Conclusion: the study suggests that foot reflexology massage a simple, cost effective, accessible and safe method, can be utilized as a suitable option to reduce pain and fatigue after spinal surgery.
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Background
Low back pain is the second most common cause of chronic pain after headache, with up to 50–80% of adults experiencing it in their lifetime, sometimes resulting in surgery(1). Spinal surgery is a major surgical procedure and is one of the most common types that leads to severe, long-term postoperative pain(2). While most spinal surgeries are performed to relieve pain, the procedure itself is very painful and is undesirable for many, which leads to patient dissatisfaction with the results of the surgery, and postoperative pain is often not adequately treated(3).
Pain and fatigue following surgery are common experiences for millions of people worldwide. Since the goal of medicine is to establish and maintain health reducing  suffering, effective pain relief and fatigue reduction after surgery are crucial(4).
Although drug therapy is the most effective tool for nurses to reduce pain and fatigue in patients, the side effects of drugs, necessitate the  use of  non-pharmacological methods to reduce pain and fatigue in addition to medication(5). Non-pharmacological methods are becoming more and more popular, and it is estimated that one in three people will use these treatments during their lifetime for common diseases such as back problems, headaches, anxiety, and depression(6). Most of these interventions are inexpensive and easy to perform, and are often without known side effects or risks, and are used alone or in combination with other methods. One non-pharmacological method is foot massage therapy, which is performed through reflexology(7). Today, massage therapy is one of the most widespread forms of complementary therapies in the United States(8). These methods are one of several care methods in which nurses reduce pain and make patients feel good(9). Complementary methods such as massage and muscle relaxation provide comfort and a sense of calm, correct physical dysfunction, change physiological responses, and improve vital signs. Foot reflexology massage has a comprehensive function, meaning that in addition to reducing physical problems (pain, fatigue, physiological indicators, etc.), it also affects the psychological dimension (sleep, anxiety, depression, stress, etc.) of humans, and as a result, it leads to a reduction in the physical, psychological, and social dimensions of pain and fatigue(10). Some studies believe that reflexology massage reduces pain by increasing the secretion of endorphins, while other studies believe that the reduction in pain is due to a decrease in the release of lactic acid or the release of small calcium crystals(11, 12). Given that this method can probably reduce pain and fatigue in patients, and therefore the amount of painkillers used in patients will be less, the amount and type of painkiller used was measured as a secondary objective. This has been less widely discussed in the literature for patients undergoing spinal surgery.
Various studies have shown the positive effects of reflexology in various conditions. In his systematic review of 44 studies on the effects of reflexology on sleep, fatigue, and pain, Lee describes reflexology as a nursing intervention and a method for improving sleep and fatigue, and considers its effects on pain and other variables to require further study (13).The effectiveness of foot reflexology massage has been shown to reduce pain after cesarean section and appendectomy (14, 15), and reduce pain intensity and fatigue after coronary artery bypass graft surgery (16). Considering the importance of reducing complications after spinal surgery and knowing that pharmacological methods of pain relief, in addition to being costly, have numerous complications, the use of non-pharmacological methods of pain control is recommended.
Considering that patients complain of surgical pain and fatigue due to discomfort after spinal surgery, this study was designed to investigate the effect of foot reflexology massage on pain and fatigue after lumbar spine surgery.


Method
This experimental study is a randomized clinical trial; two-stage, before and after. The study population included patients referred to Shahid Beheshti Hospital affiliated with Yasuj University of Medical Sciences for lumbar spine surgery due to intervertebral disc herniation or lumbar spinal canal stenosis.
The study was carried out in accordance with the declaration of Helsinki, and was approved by Ethics Committee from Yazd University of Medical Sciences with the Ethics Code: IR.SSU.REC.1395.239 (Webpage of ethical approval code is: https://ethics.research.ac.ir/PortalCommittee.php?code=IR.SSU.MEDICINE.REC) as well as confirmed that all research was performed in accordance with relevant guidelines/regulations. The trial is registered at www.irct.ir under the identification number IRCT20181111041608N1. All protocols were approved by the Ethics Committee of Yazd University of Medical Sciences and the Clinical Trials Center of the Ministry of Health of Iran.
The inclusion criteria were: 1. At least 3 months of back pain before surgery, 2. being conscious at the time of the study, 3. Age between 35 and 60 years, 4. Moderate lumbar spinal stenosis, 5. Body mass index (BMI) between 16.5 and 30. Exclusion criteria included: Massage intolerance, Numbness in the legs, vascular diseases of the lower extremities, Paralysis of the lower extremities, Drug addiction and substance abuse, Receiving pain pumps by the patient, Intervertebral disc rupture, Severe spinal stenosis. Before the start of the study, the objectives of the research were explained to the participants, and if the patients were willing to participate in the study, written informed consent was obtained from them.
Participants were selected using a convenience sampling method and subsequently assigned to two groups randomly through the RANDBETWEEN function in Excel.


Data Collection 
Each participant in the intervention group was given an explanation of how to perform the massage and was assured that the method would not interfere with their usual treatment. It should be noted that if analgesics were administered within 4 hours of the intervention, the massage was performed after the required time had elapsed. The reason for considering a 4-hour period after taking the analgesics is that the half-life or peak plasma concentration of the analgesics decreases after 4 hours.
Foot reflexology massage was performed in female samples by a female researcher and in male samples by a male colleague, taking into account cultural considerations and respecting the patients' values, both of whom had a nursing degree and similar clinical experience.
Patients were on complete bed rest (CBR) for 6-8 hours after the procedure. The massage was performed at 9-11 am the morning after the surgery. First, the researcher washed their hands with warm water and rubbed them with olive oil to create the right heat in the hands and make them slippery to facilitate reflexology massage, which was made with refined extra virgin olive oil from the brand SAMIN. In the intervention group, the patient was first placed in a supine position and advised not to talk during the massage except when necessary. During the massage, each leg was supported by a pillow under it and placed higher, and after the massage, the pillow was removed. The massage was performed using the fingers, especially the thumb, in a circular motion and by pressing the reflex areas of the soles of the feet. After performing relaxation techniques for 5 minutes, massage was performed on the pituitary reflex points, solar plexus, and spinal reflex points for 10 minutes. The total massage time was 30 minutes (each leg for 15 minutes).
In the control group, without any pressure, both of the patient's feet were oiled (the amount of olive oil consumed in both groups is almost equal) until the effect of touch alone was removed.
In both the experimental and control groups, before the intervention, 30 minutes, 60 minutes, 90 minutes and 24 hours after the intervention (corresponding time in the control group), the intensity of pain and fatigue and vital signs including blood pressure, respiration and pulse were measured by the same primary evaluator.

Tools
A researcher-designed questionnaire was employed to collect demographic information from patients. A visual analog scale (VAS) was used to measure patients' pain and fatigue, which was rated from 0 (absence of pain and fatigue symptoms) to 10 (maximum severity of symptoms)(17).
The patient was asked to select the corresponding point on the line that indicated the severity of his pain and fatigue (separately). For this purpose, the scale was shown to the patient before the intervention and the necessary explanation was given to him. The validity and reliability of this tool have been assessed in previous studies, and Cronbach's alpha coefficients have been reported to be 0.91- 0.89 for pain and 0.92 -0.86 for fatigue(18).
The sample size was calculated based on studies (58) and with a significance level of α=0.05, a power of 90%, and a 10% probability of attrition, 34 patients in each group, for a total of 68 patients.
Statistical analysis was performed using SPSS 20.0 software for descriptive statistics (absolute frequency, relative frequency, mean and standard deviation) and inferential statistics (t-test and analysis of variance with repeated measures and post hoc test) at a significance level of 0.05.

Result
68 patients participated in this study, 34 of whom were randomly assigned to the intervention group (mean [SD] age, 45.67±11.87 years), and 34 to the control group (mean [SD] age, 45.08±11.75 years). All participants completed the study, and analysis was performed on data from 68 individuals. The two study groups did not show any statistically significant differences in demographic variables (Table 1).
There was a statistically significant difference between the two groups studied in terms of pain intensity after the intervention, with the average pain intensity in the experimental group being lower. There was a statistically significant difference between the two groups studied in terms of fatigue levels after the intervention. The average fatigue level in the test group was lower (Table 2).


Discussion 
In this study, the main objective was to investigate the effects of massage on pain reduction, fatigue, and changes in vital signs in patients after spinal surgery. The results indicate that massage acts as an effective method for rapid pain relief after surgery, which is likely related to physiological mechanisms such as increased secretion of endorphins and decreased secretion of stress hormones(19). Also, the role of the presence and psychological influence of the researcher on pain perception should not be ignored, because pain perception is often a subjective phenomenon that is influenced by psychological factors and emotions. Some studies in recent years have also shown that post-surgical massage can reduce the severity of patients' pain and have reported the positive effects of massage in reducing pain (20). In addition, studies by Wang et al. and Mokhtari Nouri et al. have also confirmed the positive effects of reflexology massage in reducing post-surgical pain and the trend of decreasing pain intensity. These results are consistent with the findings of the present study, emphasizing the positive role of massage in reducing pain (21, 22).

In the area of ​​fatigue, the results showed that massage was effective in reducing patients' fatigue, especially immediately after the intervention, 60 and 90 minutes later, but no significant difference was seen in the next 24 hours. These findings are also consistent with other studies, which have shown that reflexology massage can be effective in reducing fatigue(13, 23). In a large review study that examined the effect of massage on fatigue, it was shown that massage can be used as a low-cost, safe and easy method to reduce fatigue in patients, especially dialysis patients and those with chronic heart failure(13).

Regarding the effect of massage on vital signs, the results of the present study showed that there was a significant difference only in the pulse rate 24 hours after the intervention, such that the pulse rate was higher in the intervention group. At other times, no statistical difference was observed in the means of blood pressure, respiration, and pulse rate. The mechanism of the effect of massage on changing vital signs is probably through stimulation of the autonomic nervous system and reduction of the secretion of stress hormones such as cortisol, which can reduce blood pressure and relax the body's physiological systems(24).Some clinical trial studies have reported a positive effect of massage on parasympathetic activity and reduced anxiety and heart rate (25).Also, the study by Hajhosseini et al. showed that massage significantly reduced breathing (26), which is not consistent with the results of the present study. This may be related to differences in massage techniques, location, number of sessions, and type of patients. This is while the results of the study by Mohammad et al. and Abdulaziz et al. showed that massage after surgery had no effect on the number of patients breathing (20, 27)This finding is consistent with the findings of the present study.
In the field of blood pressure, findings showed that massage significantly reduced systolic and diastolic blood pressure in some studies(28), but in other studies (29), including the present study, this effect was not significant or no significant difference was observed. Several factors could be effective in these differences, including differences in massage techniques, duration and number of sessions, type of patients and their physiological conditions, and cultural, economic, and social factors. Also, the psychological effects and feelings of relaxation caused by massage can affect changes in vital signs. Overall, the results indicate that in some conditions, massage can help reduce blood pressure, but its effect may vary in different people and with different techniques.

In terms of demographic characteristics, homogeneity was observed between the intervention and control groups in the variables of age, sex, marital status, education level, surgical history, and type of surgery. This homogeneity provides greater confidence in interpreting the results and conclusions of the study, as baseline differences between groups have been reduced and the observed effects can be partially attributed to the massage intervention.

Conclusion 
Massage reduces postoperative pain and fatigue short-term, with limited long-term effects; factors influence outcomes. Standardized research is needed to confirm benefits and optimize protocols.
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    Table 1. Demographic details of the study population


	Variable 
	Intervention                 Control
     N (%)                   N (%)
	p.value

	Sex
	Women
	(%44.1)15
	(%44.1)15
	0.500

	
	Men
	(%55.9)19
	(%55.9)19
	

	

Level of education
	Primary school and less
	(%41.2)14
	(%47.1)16
	


0.965

	
	Middle school
	(%8.8)3
	(%8.8)3
	

	
	Diploma
	(%32.4)11
	(%29.4)10
	

	
	Academic degree
	(%17.6)6
	(%14.7)5
	

	Marital status
	single
	(%88.2)30
	(%8.8)3
	0.500

	
	Married 
	(%11.8)4
	(%91.2)31
	

	Hospitalization history
	Yes
	(%70.6)24
	(%67.6)23
	0.500

	
	No

	(%29.4)10
	(%32.4)11
	

	Surgical history
	Yes
	(%73.5)25
	(%58.8)20
	0.305

	
	No
	(%26.5)9
	(%41.2)14
	



























Table 2: Comparison of pain and fatigue in the two intervention and control groups at different times of the study
	Fatigue
	Pain
	Time


	P Value*
	Control
	Intervention
	P Value*
	Control
	Intervention
	

	401/0
	1.81±4.52
	1.29±4.20
	838/0
	1.38±5.82
	0.94±5.88
	Before intervention

	009/0
	1.72±4.35
	1.32±3.35
	001/0
	1.56±5.29
	1.41±3.94
	After intervention

	001/0
	1.59±4.61
	1.27±3.32
	002/0
	1.72±5.52
	1.48±4.26
	60 minutes 

	035/0
	1.35±4.41
	1.36±3.70
	001/
	1.56±5.44
	1.41±4.14
	90 minutes 

	162/0
	1.23±4.47
	1.49±4
	196/0
	0.96±4.91
	1.07±4.58
	24 hours 

	
	89/0
	001/0
	
	107/0
	001/
	P Value**

	* P Value (independent sample T test). ** P Value (repeated measure ANOVA).














References 
1.	Gu J, Guan F, Zhu L, Guan G, Chi Z, Wang H, et al. Risk factors of postoperative low back pain for lumbar spine disease. 2016;94:248-54. https://doi.org/10.1016/j.wneu.2016.07.010
2.	Reynolds RA, Legakis JE, Tweedie J, Chung Y, Ren EJ, BeVier PA, et al. Postoperative pain management after spinal fusion surgery: an analysis of the efficacy of continuous infusion of local anesthetics. 2013;3(1):7-13. https://doi.org/10.1055/s-0033-1337119
3.	SAHBAEI F, Abedini S, Ghandehari H, Zare M. The effect of foot Reflexology Massage on pain of scoliosis patients undergoing spinal surgery. 2015.
4.	Brunicardi F, Andersen D, Billiar T, Dunn D, Hunter J, Matthews J, et al. Schwartz's principles of surgery, 10e: McGraw-hill; 2014.
5.	Bagheri-Nesami M, Zargar N, Gholipour-Baradari A, Khalilian AJJoMUoMS. The effects of foot reflexology massage on pain and fatigue of patients after coronary artery bypass graft. 2012;22(92):52-62. 10.1016/j.ctcp.2013.10.006
6.	Keskin AY, Molu BJPMN. Nurses’ Attitudes Toward Holistic and Complementary Medicine in Pain Management. 2025. https://doi.org/10.1016/j.pmn.2024.11.008
7.	Gudia ADK, Ouda MMJTMJoN. Effect of Foot Reflexology on Pain and Fatigue Levels Regarding Insulin Injection among Diabetic Children. 2025;16(4):274-85. https://doi.org/10.31674/mjn.2025.v16i04.027
8.	Levin J, Bradshaw MJE. Prevalence and determinants of massage therapy use in the US: Findings from the 2022 National Health Interview Survey. 2024;20(6):103015. https://doi.org/10.1016/j.explore.2024.05.013
9.	Karimi R, Shabani F, Dehghan Nayeri N, Zareii K, Khalili G, Chehrazi MJH. Effect of music therapy on physiological pain responses of blood sampling in premature infants. 2012;18(2):76-86.
10.	Hull R. The Complete Guide to Reflexology: Simon and Schuster; 2023.
11.	Wang MY, Tsai PS, Lee PH, Chang WY, Yang CM. The efficacy of reflexology: systematic review. Journal of advanced nursing. 2008;62(5):512-20. https://doi.org/10.1111/j.1365-2648.2008.04606.x
12.	Pereira EC, Portella CFS, Ghelman R, Abdala CVM, Leite-Mor ACMB, Ferreira AS, et al. Reflexology Evidence Map. Advances in Integrative Medicine. 2024. https://doi.org/10.1016/j.aimed.2024.08.009
13.	Lee J, Han M, Chung Y, Kim J, Choi J. Effects of foot reflexology on fatigue, sleep and pain: a systematic review and meta-analysis. Journal of Korean Academy of Nursing. 2011;41(6):821-33. https://doi.org/10.4040/jkan.2011.41.6.821
14.	Zhang Y, Qin X, Li Q, Ma J, Rao L, Zhou J. Hand and Foot Massage on Pain Management After Cesarean Section: A Meta-Analysis. Pain Management Nursing. 2024. https://doi.org/10.1016/j.pmn.2024.10.017
15.	Nurohmah IS, Putri NA, Azwadina A, Nuraeni F, Riskyani U, Hayati A, et al. Non-pharmacological intervention to reduce pain post-appendectomy: A rapid review of randomized controlled trial studies. The Journal of Palembang Nursing Studies. 2023;2(2):134-40. https://doi.org/10.55048/jpns18
16.	ÖZKAN E, BAYRAK NG. Efficacy of Massage Therapy in Alleviating Pain and Anxiety Post-Cardiac Surgery: A Systematic Review and Meta-Analysis. Perioperative Care and Operating Room Management. 2025:100465. https://doi.org/10.1016/j.pcorm.2025.100465
17.	Begum MR, Hossain MA. Validity and reliability of visual analogue scale (VAS) for pain measurement. Journal of Medical Case Reports and Reviews. 2019;2(11).
18.	Khourgami Z, MOLA HF, SOROUSH A, NASIRI S, GHAFARI M, MAHMOUDZADEH H. EFFECT OF BUPIVACAINE ADIMINISTRATION WITH CATHETER IN SURGICAL WOUND ON PAIN AFTER LAPAROTOMY (2008-2009). 2010.
19.	Jirayingmongkol P, Chantein S, Phengchomjan N, Bhanggananda NJN, Sciences H. The effect of foot massage with biofeedback: A pilot study to enhance health promotion. 2002;4(3):A4-A.  
https://doi.org/10.1046/j.1442-2018.2002.01140_9.x

20.	Abdelaziz SHH, Mohammed HE. Effect of foot massage on postoperative pain and vital signs in breast cancer patient. Journal of Nursing Education and Practice. 2014;4(8):115. 10.5430/jnep.v4n8p115
21.	Mokhtari J, Nir MS, Sherme MS, Ghanbari Z, Darzi HB, Mahmoodi H. Comparison of impact of foot reflexology massage and Bensone relaxation on severity of pain after cesarean section: a randomized trial. Payesh (Health Monitor). 2010;9(3):289-98.
22.	Wang H-L, Keck JF. Foot and hand massage as an intervention for postoperative pain. Pain management nursing. 2004;5(2):59-65. https://doi.org/10.1016/j.pmn.2004.01.002
23.	Shan S, Lin L, Fang Q, Tian F, Guo D, Zhou Y, et al. Massage therapy significantly improves cancer-related fatigue in cancer patients: a meta-analysis of randomized controlled trials. Supportive Care in Cancer. 2023;31(8):464. 10.1007/s00520-023-07926-w
24.	Moyer CA, Seefeldt L, Mann ES, Jackley LM. Does massage therapy reduce cortisol? A comprehensive quantitative review. Journal of bodywork and movement therapies. 2011;15(1):3-14. https://doi.org/10.1016/j.jbmt.2010.06.001
25.	Kunikata H, Watanabe K, Miyoshi M, Tanioka T. The effects measurement of hand massage by the autonomic activity and psychological indicators. The Journal of Medical Investigation. 2012;59(1, 2):206-12.  https://doi.org/10.2152/jmi.59.206
26.	Hajihosseini F, Avazeh A, Elahi N, Shariati A, Souri H. The effect of massage on comatos patients' vital signs, hospitalized in intensive care units. Journal of Arak University of Medical Sciences. 2006;9(3):26-35.
27.	Mohammad Aliha J, Behroozi N, Peyrovi H, Mehran A. The effect of foot reflexology massage on incisional pain in abdominal and chest surgery patients admitted to intensive care unit. Iranian Journal of Cardiovascular Nursing. 2013;2(2):6-12.
28.	Kordi M, Irani M, Bahrami HR, Ghaffari Sardasht F. Effect of hand and foot massage on vital signs of women after caesarean section. The Iranian Journal of Obstetrics, Gynecology and Infertility. 2016;19(15):8-15. 10.22038/ijogi.2016.7397
29.	Jones J, Thomson P, Irvine K, Leslie SJ. Is there a specific hemodynamic effect in reflexology? A systematic review of randomized controlled trials. The Journal of Alternative and Complementary Medicine. 2013;19(4):319-28. https://doi.org/10.1089/acm.2011.08

















