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Effect of foot reflexology on perimenopausal mild 
hypertension

Abstract
Purpose. to investigate the effect of foot re lexology on perimenopausal mild hypertension. Methods. Fifty perimenopausal women 
suffering from mild hypertension were selected randomly from the outpatient clinic of the gynecology department in Sayed Galal 
University Hospital in Cairo, Al Azhar University, shared in this study. Their ages were ranged from 48 to 50 years old. Their body 
mass index (BMI) did not exceed 30kg/m. The physician diagnosed them as mild hypertensive patients (stage 1). Patients with 
bronchial asthma, history of hypertension before the 4th decade, diabetes mellitus and mental health problems such as depression 
and anxiety are excluded from the study. The design of the study was an experimental study (two groups pre‑test post‑test design). 
The patients were divided randomly into two equal groups (A&B): Group A (Control group); consisted of twenty‑ ive patients. They 
performed aerobic exercises only three times per week for 8 weeks. Group B (Study group); consisted of twenty‑ ive patients. They 
performed aerobic exercises and received foot re lexology three times per week for 8 weeks. Body mass index was assessed using 
a standard weight and height scale. Blood pressure was assessed using a mercury sphygmomanometer, blood analysis for TC, TG, LDL 
and HDL for both groups A and B before and after treatment. 
Results. showed that, within groups, there was a signi icant decrease in systolic blood pressure, diastolic blood pressure, cholesterol, 
triglyceride, LDL and a signi icant increase in HDL in both groups A and B post‑treatment in comparison with pre‑treatment values. 
Between groups, pre‑treatment there was no signi icant difference in systolic blood pressure, diastolic blood pressure, cholesterol, 
triglyceride, LDL and HDL. While, post‑treatment there was a signi icant difference between groups A and B in systolic blood 
pressure, diastolic blood pressure, cholesterol, triglyceride, LDL (more decrease in group B) and HDL (more increase in group B).
Conclusion. Foot re lexology is an effective method in treating perimenopausal mild hypertension through decreasing SBP, DBP, 
cholesterol, TG, LDL and increasing HDL.
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Streszczenie
Cel. Zbadanie wpływu re leksologii stóp na łagodne nadciśnienie okołomenopauzalne.
Metody. Pięćdziesiąt kobiet w okresie okołomenopauzalnym, u których zdiagnozowano łagodne nadciśnienie zostało losowo 
wybranych z przychodni oddziału ginekologicznego Szpitala Uniwersyteckiego Sayed Galal w Kairze na Uniwersytecie Al Azhar. Ich 
wiek wahał się od 48 do 50 lat. Ich wskaźnik masy ciała (BMI) nie przekraczał 30kg/m2. Zdiagnozowano je jako pacjentki z łagodnym 
nadciśnieniem (stadium I). Z badania wykluczono pacjentki z astmą oskrzelową, nadciśnieniem tętniczym w wywiadzie przed 4. 
dekadą życia, cukrzycą oraz problemami psychicznymi, takimi jak depresja i stany lękowe. Badanie było badaniem 
eksperymentalnym (pomiary prowadzone przed i po badaniu). Pacjenci zostali losowo podzieleni na dwie równe grupy (A i B): 
Grupa A (grupa kontrolna) składała się z dwudziestu pięciu pacjentek. Pacjentki wykonywały ćwiczenia aerobowe trzy razy 
w tygodniu przez 8 tygodni. Grupa B (Grupa badawcza) składała się z dwudziestu pięciu pacjentek. Pacjentki wykonywały ćwiczenia 
aerobowe i były poddawane re leksologii stóp trzy razy w tygodniu przez 8 tygodni. Wskaźnik masy ciała oceniano za pomocą 
standardowej skali wagi i wzrostu. Ciśnienie krwi oceniano za pomocą s igmomanometru rtęciowego, analizę krwi pod kątem TC, TG, 
LDL i HDL dla obu grup A i B wykonano przed i po leczeniu.
Wyniki. Wykazano, że w obrębie grup nastąpił znaczny spadek ciśnienia skurczowego i rozkurczowego, cholesterolu, triglicerydów, 
LDL oraz znaczny wzrost HDL w obu grupach A i B po leczeniu w porównaniu z wartościami sprzed leczenia. Pomiędzy grupami, 
przed leczeniem nie było znaczącej różnicy w ciśnieniu skurczowym, ciśnieniu rozkurczowym, cholesterolu, triglicerydach, LDL 
i HDL. Podczas gdy po leczeniu istniała istotna różnica między grupami A i B pod względem ciśnienia skurczowego, ciśnienia 
rozkurczowego, cholesterolu, triglicerydów, LDL (większy spadek w grupie B) i HDL (większy wzrost w grupie B).
Wniosek. Re leksologia stóp jest skuteczną metodą leczenia łagodnego nadciśnienia okołomenopauzalnego poprzez obniżenie SBP, 
DBP, cholesterolu, TG, LDL i zwiększenie HDL.
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Introduction
Hypertension is the most common chronic disease in indu‐
strialized countries, affecting onequarter of the adult popula‐
tion. It is the most prevalent cardiovascular risk factor in men 
and women after the fifth decade [1]
Several epidemiological studies have shown a strong link be‐
tween blood pressure, cerebral and cardiovascular risk [2]. 
Persistent elevation blood pressure in this situation is one of 
the risk factors of chronic stroke, arterial aneurysm, heart fa‐
ilure, and myocardial infarction [2].
The primary reason for heart failure, stroking, kidney failure, 
and other vascular diseases is high blood pressure. Hyperten‐
sion occurs when it develops, and about 20% of the adult po‐
pulation comes from it [3]. 
Hypertension is a persistent increase in BP above 140 mmHg 
(SBP) and (90) mmHg DBP. HTN is a widespread health con‐
cern in Egypt, with 26.3 percent of the population suffering 
from it. Its prevalence rises with age; roughly half of Egyp‐
tians over 60 have been diagnosed with HTN [4].
Natural menopause is the permanent cessation of menstru‐
ation resulting from the loss of ovarian follicular activity. It is 
after 12 consecutive months of amenorrhea in the absence of 
other pathological or physiological causes, given that a wo‐
man who has experienced 12 months without flow has a 5% 
or lower chance of further flow [5].
Natural menopause, according to this definition, may only be 
determined with confidence in retrospect. There is currently 
no single biological signal that can be used to determine whe‐
ther or not a woman has entered menopause [6]. 
For women in their early postmenopausal years, by far the 
most important risk factor is hypertension. About 30 to 50 
percent of women have high blood pressure before they reach 
the age of 60, and high blood pressure can cause various ad‐
verse symptoms, many of which are associated with meno‐
pause [7].
People most often take medication to reduce blood pressure 
by prescription, but it seldom has a longterm or permanent 
effect in resolving the root cause of the problem. If lifestyles 
change and medicines do not work, people often need natural 
healthcare and natural healing therapies [8].
Reflexology is an alternative therapy that consists of massa‐
ging, pressing, or pushing specific areas of the body, especial‐
ly the feet, to improve internal organs working and reduce the 
sensation of pain [9].
 Reflexology helps relieve stress and anxiety by stimulating 
vasodilation, relaxation, blood pressure reduction, and oxy‐
genrich supplements in the cell and improving blood circula‐
tion [10].
Reflexology treats many common conditions, including back 
pain, digestive problems, migraines, menstrual problems, sinus 
problems, and overall tension and stress. It has also been used 
for more severe heart diseases and multiple sclerosis [11].
It is considered that pressing specific areas on the foot that 
correlate to specific glands or organs of the body will help 
them work at their best and allow the body to heal itself. The 
primary distinction between foot reflexology and massage is 
that foot reflexology offers massage or touch relaxation and 
the entire body immunity to the healing process [12].

Lu et al. [13] found that foot reflexology can enhance the the‐
rapeutic regime to reduce BP and increase vagal variation in 
both the healthy and coronary arts by studying the impacts of 
pedophlexology on autonomic nervous modulation.

Subjects and methods
Design
A randomized control trial was conducted to investigate the ef‐
fect of foot reflexology on perimenopausal mild hypertension. 
The study was conducted from January 2019 to December 
2019. This study was conducted under the acceptance of ethi‐
cal committee NO: Faculty of Physical Therapy, Cairo Univer‐
sity. 

Participants
Fifty perimenopausal women suffering from mild hypertension 
were selected randomly from the outpatient clinic of the gyne‐
cology department in Sayed Galal University Hospital in Ca‐
iro, Al Azhar University, shared in this study. Their ages were 
ranged from 48 to 50 years old. Their body mass index (BMI) 
did not exceed 30kg/m2. The physician diagnosed them as 
mild hypertensive patients (stage 1). Patients with bronchial 
asthma, history of hypertension before the 4th decade, diabetes 
mellitus and mental health problems such as depression and 
anxiety are excluded from the study.

Randomization
The recruited patients were randomly assigned, after signing 
consent form, into two equal groups. A single blind randomiza‐
tion was carried out by assigning the odd numbers 5 to group 
(A) (control group) and the even numbers were assigned to 
group (B) (experimental group). Following randomization, 
there was no dropping out of subjects from the study, Figure 1.

Interventions
Group A (Control group)
It consisted of twentyfive patients with perimenopausal mild 
hypertension (stage 1). They performed aerobic exercises only 
three times per week for eight weeks 

Group B (Study group)
It consisted of twentyfive patients with mild perimenopausal 
hypertension (stage 1). They performed aerobic exercises and 
received foot reflexology three times per week for eight weeks.

The traditional program 
Aerobic exercises
All women in groups A and B did 30 minutes of aerobic activi‐
ties on the treadmill, including three phases: 
1. The warmingup phase consisted of five minutes of lowin‐
tensity treadmill walking (40 percent of Maximum Heart Rate, 
MHR). 
2. The real phase consisted of 20 minutes of moderateintensi‐
ty treadmill walking (60–75 percent of MHR). 
3. The cooling phase consisted of five minutes of lowintensity 
treadmill walking (40 percent MHR).
MHR was estimated using the following formula: (210 − age 
in years).
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The workout was done three times a week for eight weeks in 
a row. During the training session, the therapist stood near the 
patient to observe and recognize symptoms of stopping the 
activity as dexterity. The therapist kept asking the patient if 
she was experiencing any discomfort, dizziness, or shortness 
of breath (Fig.2).
To minimize excessive loss of bodily fluids during the exerci‐
se session, the therapist encouraged all women to drink lots of 
water before and after the session. Each woman was told to 
dress comfortably and in light, flat shoes.

Foot reflexology technique
All of the women in the group (B) had foot reflexology from 
the same physiotherapist who was knowledgeable about the 
technique. Each woman was instructed to dress comfortably in 
light clothing and lie down in a tranquil, supinelying position 
with her feet propped up on the plinth in a quiet room.
The woman was asked to remove her socks and shoes before 
starting the therapy, including a foot assessment to check for 
any damaged or irritated skin. A disinfectant wipe was used to 
clean the feet. Place both feet near each other to visualize the 
body's map [14].

Foot reflexology procedures
It began with a warmup procedure that included cleaning the 
entire sole with warm water. This helped tone the whole 
body's energy, relax the muscles, and ready the feet for exer‐
cise. Then, to relax the foot and the patient, five minutes of 

Fig. 1. Flow chart of the study

Fig. 2. Aerobic exercises on an electrical treadmill
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soft pressure and mild massage with the entire hand were ap‐
plied to each foot's dorsal and plantar areas. Using a mix of 
thumb walking and finger pivot techniques, reflexology was 

applied to the base of the toes and the foot that matched the re‐
flex zones (Fig.3).

The pressure was applied gently to specific zones, with a fo‐
cus on the following locations.:
1. Solar plexus point.
2. Pituitary reflex point. 
3. Heart reflex point.
4. Liver reflex point.
5. Adrenal reflex point.
6. Kidney reflex point.

Outcome measures
Weight and height measurements
Before treatment, it was measured for each patient in both 
groups (A&B) to determine the body mass index (BMI) using 
the following equation: 
BMI is calculated as follows: weight (kg) / height (m2) [15].

Blood pressure
The systolic and diastolic blood pressures were measured with 
a mercury sphygmomanometer (Model TXJ10, Japan) for all 
women in both groups (A&B) pre and posttreatment 

Blood analysis
Measurements of TC, TG, HDL, and LDL were included in the 
lipid profile examinations. Before and after the study, the test 
was done on each subject. A 12hour fast was needed for the 
blood analysis.

Statistical analysis
The mean and standard deviation are used to express the results.
The KolmogorovSmirnov test (test of normality) was used to 
determine the distribution of data collected before treatment.
As a result, an unpaired ttest was used to compare the normal‐
ly distributed variables in the two groups. The analysis of co‐
variance (ANCOVA) test was used to compare the 
pretreatment values of the two groups while also controlling 
the effect of pretreatment values on posttreatment values. The 
paired ttest was used to compare preand posttreatment data 
in the same group. The Statistical Package for Social Sciences 
(SPSS) computer application (version 19 windows) was utili‐
zed for data analysis. Significant was defined as a Pvalue of 
less than 0.05.

Fig. 3. Reflex Zones in the foot [11]



48

nr 1/2022 (22)

www.fizjoterapiapolska.pl

Table 1. Comparison of subject characteristics between laser and control groups

* Intergroup comparison. ** intragroup comparison of the results preand posttreatment. 
Data expressed by mean ± SD, NS p > 0.05 = nonsignificant, S p < 0.05 = significant, p = Probability

Group A Group B t value `Pvalue

Age [years]

Weight [kg] 

Height [cm]

BMI [kg/m2] 

48.72 ± 0.84

75.75 ± 8.87

163.08 ± 8.13

28.44 ± 1.83

48.68 ± 0.85

72.28 ± 8.39

162.16 ± 6.27

27.40 ± 2.22

0.167

1.422

0.448

1.810

0.868NS

0.161NS

0.656NS

0.077NS

Data are expressed as mean ± SD or number (%). NS = p > 0.05 = not significant

Table 2. Results of all dependent variables between tested groups A and B

PreTreatment Posttreatment Mean 
Difference

% of change pvalue** Significance

134.60 ± 3.80
134.20 ± 4.00

0.718 
NS

85.00 ± 3.54
84.00 ± 2.89

0.279 
NS

193.68 ±30.79
188.96 ±28.92

0.579 
NS

164.04 ±30.52
158.76 ±26.72

0.518 
NS

36.04 ± 7.77
34.28 ± 6.31

0.384 
NS

122.34 ±25.08
118.96 ±26.92

0.648 
NS

125.60 ± 4.41
122.80 ± 4.35

0.028 
S

82.00 ± 2.89
80.04 ± 2.61

0.023 
S

189.24 ±30.97
180.00 ±28.25

0.001 
S

160.28 ±31.28
152.72 ±26.35

0.044 
S

38.64 ± 7.19
41.56 ± 6.59

0.040 
S

119.66 ±25.12
114.40 ±27.03

0.001 
S

9.00
11.40

3.00
3.96

4.44
8.96

3.76
6.04

2.60
7.28

2.68
4.56

6.69%
8.49%

3.53%
4.71%

2.29%
4.74%

2.29%
3.80%

7.21%
21.24%

2.19%
3.83%

0.001
0.001

0.001
0.001

0.001
0.001

0.001
0.001

0.001
0.001

0.001
0.001

S
S

S
S

S
S

S
S

S
S

S
S

Results 
General characteristics of patients
As presented in table (1), the unpaired ttest revealed that there 
was no statistically significant difference between both groups 

A and B in age, weight, height and BMI (t value = 0.167, 
1.422, 0.448 and 1.810 respectively) (p = 0.868, 0.161, 0.656 
and 0.077 respectively).

Dependent variables (Systolic blood pressure (SBP), dia‐
stolic blood pressure (DBP), cholesterol (TC), triglyceride 
(TG), HDL and LDL)
Within groups, there was a significant decrease in systolic 
blood pressure, diastolic blood pressure, cholesterol, triglyce‐
ride, LDL and a significant increase in HDL in both groups A 
(p = 0.001) and B (p = 0.001) posttreatment in comparison 
with pretreatment values.
Between groups, pretreatment, there was no significant diffe‐

rence in systolic blood pressure, diastolic blood pressure, chole‐
sterol, triglyceride, LDL and HDL (p = 0.718, 0.279, 0.579, 
0.518, 0.384 and 0.648 respectively).
While, posttreatment there was a significant difference 
between both groups A and B in systolic blood pressure, 
diastolic blood pressure, cholesterol, triglyceride, LDL 
(more decrease in group B) (p = 0.028, 0.023, 0.001, 
0.044 and 0.001 respectively) and HDL (more increase in 
group B) (p = 0.040).

Dependent variables

Systolic blood pressure

Diastolic blood pressure

Cholesterol

Triglyceride 

HDL

LDL

Group (A)
Group (B)
pvalue* 

Significance

Group (A)
Group (B)
pvalue* 

Significance

Group (A)
Group (B)
pvalue* 

Significance

Group (A)
Group (B)
pvalue* 

Significance

Group (A)
Group (B)
pvalue* 

Significance

Group (A)
Group (B)
pvalue* 

Significance
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Discussion
Hypertension (HTN) is a significant global health challenge 
because of its high prevalence. It is a term referred to high 
blood pressure (BP); blood flow is based on the beat at which 
the heart pumps blood [16]. 
Moreover, Hypertension is defined as a persistent increase in 
systolic blood pressure of 140 mm Hg or more and diastolic 
blood pressure of 90 mm Hg or more, as measured by the 
average of two or more correct blood pressure measures [17]. 
The heart's pressure is not always at the same level; it has 
changed by activities and is caused by persistent abnormal 
pressure in the main arteries [16].
A couple of people with high BP can experience headaches, 
shortness of breath, or sickness of the nose, but these signs 
and symptoms do not occur until high BP is severe or life
threatening [18].
In Egypt, hypertension is a frequent health issue, with 26.3 
percent of the Egyptian population. Its incidence increased with 
aging, with HTN diagnosed for approximately 50% of Egyptians 
over age 60. WHO results from a national stepbystep (2017) 
study indicating that around 24.8% of men and 25.0% of women 
in Egypt are affected by BP increased [19].
The group of diverse health and medical systems practices and 
products that are not usually considered to be part of conventio‐
nal medicine has been defined as complementary and alternative 
medicine (CAM). CAM therapies are believed to play an essen‐
tial role in health care in the 21st century and, particularly, the 
treatment of healthy and unhealthy people. These treatments inc‐
lude acupuncture, herbal medicine, dietary supplements, spiritu‐
ality and faith cure, reflexology, and various other therapies [20].
The various CAMs, notably foot reflexology, should be known 
to hypertensive patients as a complementary treatment to play a 
major role in HTN control capacity. High blood pressure is the 
major cause of cardiovascular disease, and unmanaged condi‐
tions can result in various fatal complications [20].
In this study, the effect of foot reflexology on perimenopausal 
mild hypertension was investigated. Fifty perimenopausal 
women suffering from mild hypertension were selected ran‐
domly from the outpatient clinic of the gynecology depart‐
ment in Sayed Galal University Hospital in Cairo, Al Azhar 
University, shared in this study. 
The patients were divided randomly into two equal groups 
(A&B): Group A (Control group); consisted of twentyfive 
patients. They performed aerobic exercises only three times 
per week for 8 weeks. Group B (Study group); consisted of 
twentyfive patients. They performed aerobic exercises and 
received foot reflexology three times per week for 8 weeks.
Foot reflexology began when the whole sole was washed with 
warm water. That contributed to toning the energy of the enti‐
re body, relaxing, and preparing the feet. Then the foot was 
massaged using all hands to the dorsal and plantar areas to re‐
lieve the light pressure and light stroking for five minutes and 
relax the patient [14].
The intervention was applied using thumb and finger pivoting 
mixtures at the reflex zones located at the base of the toes and 
on the bottom of the foot [14].
Body mass index was assessed using a standard weight and 
height scale. Blood pressure was assessed using a mercury 

sphygmomanometer, blood analysis for TC, TG, LDL and 
HDL for both groups A and B before and after treatment.
Results showed that, within groups, there was a significant 
decrease in systolic blood pressure, diastolic blood pressure, 
cholesterol, triglyceride, LDL and a significant increase in 
HDL in both groups A and B posttreatment in comparison 
with pretreatment values.
Between groups, pretreatment, there was no significant 
difference in systolic blood pressure, diastolic blood pressure, 
cholesterol, triglyceride, LDL and HDL. While, posttreatment, 
there was a significant difference between groups A and B in 
systolic blood pressure, diastolic blood pressure, cholesterol, 
triglyceride, LDL (more decrease in group B) and HDL (more 
increase in group B). 
Foot reflexology is one of the complementary therapy, which is 
linked to other treatments commonly used in palliative care and 
alleviates a problem without dealing with the underlying cause, 
to improve the psychological, physiological, and spiritual health 
of patients and to enhance the value of their lives [20].
Mechanical effects in foot reflexology improve blood 
circulation, remove waste products from the body, improve 
joint mobility, pain relief, and muscle tension reduction. It has 
psychological advantages like relaxation. In addition, 
reflexology has shown beneficial effects on the reflex 
sensitivity of the baroreceptors, sinus arrhythmia [13], and a 
positive influence on the physiological parameters, e.g., SBP, 
DBP, and heart rate (HR) [21]. 
The result of this study agreed with Vinaya and Shweta [22], who 
investigated the effect of foot reflexology on essential parameters 
in hypertensive patients and showed a significant reduction in all 
the vital parameters, such as pulse rate and breathing speed, and 
BP, with the application of foot reflexology.
The result of this study also agreed with Abdi. et al., [23], study 
also showed significant differences in the average SBP, DBP, and 
HR massage levels between patients in the experimental group 
before and after foot massage in pairs of critical treatment unit 
(CCU) patients. At the same time, the mean SBP and DBP, and 
HR in the control group did not differ significantly. 
The result of this study also agreed with Khalili et al. [24]. The 
study also found that the mean SBP and DBP in both groups 
had a significant difference compared to earlier studies 
conducting a study on the impact of foot reflexology on 
physiological parameters.
The results of this study also agreed with Priyanka et al. [25], 
which carried out a study in a selected setting about the 
effectiveness of foot massage for BP modification among HTN 
patients. His findings proved that foot massage is the best solution 
for reducing blood pressure levels in hypertension patients.
The result of this study was supported by Khaledifar et al. [26], 
who studied reflex therapy and massage treatment on vital 
signs and stress before coronary angiography, which supported 
the result of this study. They found that the reflex therapy 
group improved DBP, HR, and respiratory rates, and similar 
effects were observed after other operations, including 
massage and routine rest programs.
This study is also supported by Park and Cho [27]. They 
conducted research on the effects of foot reflexology on blood 
pressure, serum lipid levels, and life satisfaction in individuals 
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with essential HTN. Thirtyfour participants were divided into 
two groups: an experimental group (18) and a control group 
(16). In the experimental group, foot reflexology was given 
twice a week for six weeks, and selffoot reflexology was 
given twice a week for four weeks. Foot reflexology was a 
beneficial nursing intervention for lowering SBP, 
triglycerides, and life satisfaction, but not for lowering DBP, 
LDL & HDL, or blood cholesterol.
The results of this study are also supported by Hayes and Cox 
[28]. Who found that foot reflexology reduces DBP and SBP 
significantly for study group patients compared to control 
group patients. Compared to those in the control group who 
did not receive an intervention, they found that HR, arterial 
BP, and respiration during foot massage intervention were 
significantly reduced in the foot massage group.
This study also came inconsistent with Somchock [29], who 
studied the effects of foot reflexology on reducing blood 
pressure in patients with HTN. The study that foot reflexology 
can decrease BP in patients with HTN. 
The results of this study disagreed with Kaur [30], who 
investigated the effect on the physiological parameters of 
critically ill patients of foot massage and reflexology and 
reported that there was no significant difference in any of the 
physiological parameters during the controlled observations. 

The SBP has decreased, the amount of DBP is increased, the 
number of HR has decreased, and some interventional 
observations after the intervention have improved oxygen 
saturation. 

Study limitations 
The study was limited by the following factors: The general 
physical and physiological state of the patient at the time of 
assessment or treatment may affect performance during the 
study. Cooperation of patients with the therapist is a vital factor 
of adequate performance.

Conclusion 
It was concluded that, foot reflexology is an effective method 
in treating perimenopausal mild hypertension through 
decreasing SBP, DBP, cholesterol, TG, LDL, and increasing 
HDL.
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