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Abstract 

Objective:   

The study is conducted to access the effectiveness of Isometric Handgrip (IHG) Exercise 

in pre-eclamptic females. 

Material and Methods:  

Fifty-six diagnosed females with history of pre-eclampsia were randomly allocated into 

two groups: A with 28 subjects and B with 28 subjects. Participants with group A received 

isometric handgrip exercise along with medicines while Group B was treated only with 

medicines. Each patient was treated three times a week for a period of 4 weeks. Pre-

treatment, 2nd week and 4th week measurements of blood pressure was taken by a 

sphygmomanometer, reading was taken according to American Heart Association.  

Results:  
While comparing the values of both experimental and control group, both groups show 

statistically significant changes in the results after treatment, but experimental group 

shows more improvement than control group. 

Conclusion: 

In the study, it has been demonstrated that reduction in SBP and DBP was seen after 4 

weeks of isometric handgrip exercise. It is also concluded that IHG training may be an 

easy, simple, cost-effective, efficacious, and non-pharmacological therapy in clinical 

management for reduction of blood pressure in pregnancy. 
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INTRODUCTION 

One of the most prevalent issues is hypertension associated with pregnancy. Preeclampsia-

eclampsia, which can occur in up to 4% of pregnancies, is the most significant cause of 

maternal and neonatal morbidity and mortality. Hypertension affects roughly 9% of all 

pregnancies (Villar et al., 2006). Pre-eclampsia is a typical pregnancy complication linked 

to high rates of maternal and neonatal morbidity and mortality, particularly in 

underdeveloped nations (Jido and Yakasai, 2013). 

The most obvious problem among hypertension symptoms connected to pregnancy is 

preeclampsia (Villar et al., 2006). While the incidence rate has risen during the past two 

decades, 5 to 10 % of women suffer from hypertension disorders. Pre-eclampsia affects 

3.7% of nulliparous women and 13% of multiparous women. In the first pregnancy, there 

is 4.1% chance of having preeclampsia. However, among pregnant women who have had 

preeclampsia in either of their previous pregnancies, these rates increased to 14.7% in the 

second pregnancy and 31.9% in the third pregnancy (Jido and Yakasai, 2013). 

Even though the pathophysiology of preeclampsia is yet unclear. It is believed that it 

started when the blood supply to the uterus and placenta decreased due to underdeveloped 

uterine placental arterioles. Along with immunological problems and genetic anomaly on 

chromosome 13, placental ischemia is regarded as a major component (Gilbert et al., 

2008). Intense systemic vasospasm, which reduces the perfusion of all organ systems, is 

one of the most obvious physiologic alterations in pre-eclampsia. Additionally, an 

improper endothelial activation and a strong inflammatory response are used to monitor 

pre-eclampsia (Wagner, 2004).  

Pre-eclampsia is classified into mild and severe. About 25% of cases are perceived to be 

severe in nature while 75% are considered mild (Dekker and Sibai, 1991). Just like other 

various diseases, for example type I and type II diabetes. The early mild stage is considered 

as a time space less than 34 weeks while the later severe stage arises from a period greater 
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than 34 weeks of pregnancy (Von Dadelszen et al., 2003). The sign and symptoms of 

preeclampsia are detectable at later stage of pre-eclampsia, usually during a late second to 

early third trimester. Moreover, it results  from abnormal interrelation between fetal and 

maternal tissues, from 8 to 18 weeks of incubation period (Dekker and Sibai, 1991). 

The general risk factors for pre-eclampsia are advanced maternal age(>40years), family 

history of preeclampsia, obesity, type I and type II diabetes mellitus, multifetal gestation 

and others (Folk, 2018). Pre-eclampsia complicates 2% to 8% of pregnancies, while 10% 

of pregnant women have high blood pressure (Duley, 2009). Except for delivery, there are 

currently no specific treatments, preventive measures, or precise predictors (Founds et al., 

2009). 

According to the American Heart Association, there are a number of methods that can be 

utilized as an adjuvant to treat hypertension in preeclampsia females, including meditation, 

biofeedback techniques, behavioral therapy, and device-directed deep breathing 

(McGowan et al., 2017). It has been described that one treatment protocol has shown a lot 

of ability in hypertension management in preeclampsia females is isometric handgrip 

training (IHG) (Millar et al., 2007). It offers a valuable therapeutic assistant in optimum 

blood pressure range. Evidence supported that IHG is a kind of resistance training involve 

various sustained forearm contractions with short period of rest in between them 

(Piikmann and Reisberg, 2018). 

The mechanism by which IHG training lowers blood pressure causes an increase in vagal 

tone and a decrease in sympathetic tone (Piikmann and Reisberg, 2018). It has been 

demonstrated that (IHG) training advances the endothelial dysfunction brought on by 

hypertension, boosts antioxidant activity, and causes a reduction in the demand for oxygen 

(Garg et al., 2014). Exercise for the isometric forearms can be completed quickly, 

conveniently, and anywhere. These elements could improve patient compliance and raise 

the likelihood of successful clinical results (Athani et al., 2016). 

The purpose of this study is to access the effectiveness of isometric handgrip exercise in 

pre-eclamptic females. This study will be helpful in reduction of blood pressure with the 

help of isometric handgrip exercise. In pregnancy antihypertensive medications should be 

avoided and we do not recommend medication to pregnant females. So, the main purpose 

of this study is to access the effectiveness of isometric handgrip exercise in preeclampsia 

females and to determine whether (IHG) training lowers resting blood pressure (BP) in 

pregnant females. 

 

MATERIALS & METHODS 
This Randomized Control Trial was completed in 4 weeks. A sample size of 56 diagnosed 

females having pre-eclampsia. This study was conducted in Gynecology Department of 

City Hospital Gujarat and Gynecology, Department of Aziz Bhatti Shaheed Teaching 

Hospital Gujarat. This study method was comprised of isometric handgrip exercise, using 

a handheld dynamometer. The data was collected using a Sphygmomanometer to access 

the blood pressure of participants. All 56 diagnosed females having pre-eclampsia with 

age group of 15-49years, 1st pregnancy, 2nd trimester and whose Blood pressure 

(≥140mmHg systolic and ≥90mmHg diastolic) were recruited for this study. Participants 

were divided into two groups (Group A with 28 subjects and Group B with 28 subjects). 

Participants with group A received isometric handgrip exercise along with medicines 

while Group B was treated only with medicines. Data were collected from those who meet 

the inclusion and exclusion criteria. After getting permission from the hospital, I took 

demographic data. Signed consent were taken from individuals and they were informed 

about whole study procedure and purpose of study. Participants were advised to get some 

rest for minimum 10 minutes before blood pressure reading. Pre-treatment, 2nd week and 

4th week measurements of blood pressure were taken by a sphygmomanometer, reading 

was taken according to American Heart Association.  

Patients were allowed to use their dominant hand to grip the dynamometer. To compute 

MCV (Maximum Voluntary Contraction), the handle of the hand-held dynamometer was 

compressed twice for 2 seconds while keeping the arm abducted, elbow flexed 90 degrees, 

and the forearm and wrist in neutral position. The participant was instructed to engage in 

a 2-minute isometric contraction with the dominant arm at 30% of MVC following a 3-

minute break. Three rounds of exercise were performed, with a minute of rest in between 

each contraction.(Piikmann and Reisberg, 2018)  

This exercise training was performed 3times per week for 4 weeks. Participant blood 

pressure was measured before and after the training protocol. 

The data obtained in the study was analyzed through a statistical software, Statistical 

Package for Social Sciences (SPSS) version 24. For descriptive analysis, mean and 

standard deviation was calculated for quantitative variables whereas frequency and 
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percentages were used for qualitative variables. For the inferential statistics to find 

significance an appropriate independent t-test and two-way repeated measure ANOVA 

tests were applied. All outcomes are analyzed at 95% CI and significance at p-value ≤ 

0.05. 

 

RESULTS  
The descriptive statistics of the study's variables for both the experimental and control 

groups is presented in Table 1. The mean ± standard deviation values for the experimental 

group and the control group were 31.12±4.79 and 29.39±3.97, respectively. The mean ± 

standard deviation values for the age of marriage for the experimental and control groups 

were 25.00±4.22 and 24.46±3.98, respectively. 

In the experimental group, the systolic blood pressure (SBP) values decreased from 

156.40±14.96 at baseline to 144.80±12.37 at the 2nd week and 132.00±8.53 after the 4th 

week. In comparison, the control group had SBP values of 159.64±15.51 at baseline, 

148.75±14.94 at the 2nd week, and 137.50±15.24 after the 4th week. 

Similarly, the diastolic blood pressure (DBP) values in the experimental group decreased 

from 103.20±11.07 at baseline to 96.60±7.46 at the 2nd week and 90.80±7.02 after the 4th 

week. The control group had DBP values of 103.57±9.51 at baseline, 98.92±6.85 at the 

2nd week, and 94.64±7.92 after the 4th week. The results indicate that the IHG exercise 

had a positive effect on reducing both SBP and DBP in the experimental group compared 

to the control group. This is evidenced by the decrease in mean and standard deviation 

values with time for SBP and DBP in the experimental group. 

 

Table 1. Descriptive analysis of participants 

 

Variables 

Interventional Groups 

Experimental Group Control Group 

Mean±SD Mean±SD 

Age (years) 31.12±4.79 29.39±3.97 

Age of marriage (years) 25.00±4.22 24.46±3.98 

Systolic blood Pressure 

Baseline 156.40±14.96 159.64 ±15.51 

2nd-week 144.80 ±12.37 148.75 ±14.94 

4th-week 132.00 ±8.53 137.50 ±15.24 

Diastolic blood pressure 

Baseline 103.20 ±11.07 103.57 ±9.51 

2nd-week 96.60 ±7.46 98.92 ±6.85 

4th-week 90.80 ±7.02 94.64 ±7.92 

     

The comparison of demographic characteristics frequencies between the experimental and 

control groups are presented in Table 2. In terms of the age groups of the participants, 1 

patient (4.0%) in the experimental group was between 15-24 age group, 17 patients 

(68.0%) were in the 25-34 age group, and 6 patients (24.0%) were in the 35-44 age group. 

In comparison, 2 patients (7.1%) in the control group were between 15-24 age group, 23 

patients (82.1%) were in the 25-34 age group, and 3 patients (10.7%) were in the 35-44 

age group. 

 

Table 2. Demographic characteristics of the participants 

Variables Responses 

Interventional groups 

Experimental group Control group 

n (%) n (%) 

Age group of the 

patients 

15-24 1(4.0) 2(7.1) 

25-34 17(68.0) 23(82.1) 

35-44 6(24.0) 3(10.7) 

45-49 1(4.0)  

Socio-economic 

status of the patients 

Middle class 11(44.0) 11(39.3) 

Lower class 14(56.0) 17(60.0) 

Residential Area 

Urban  8(32.0) 7(25.0) 

Rural 17(68.0) 21(75.0) 

 

Total 

 

25(100) 

 

28(100) 

Regarding the socio-economic status of the patients, 11 patients (44.0%) in the 

experimental group were in the middle class, and 14 patients (56.0%) were in the lower 

class. In contrast, 11 patients (39.3%) in the control group were in the middle class, and 
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17 patients (60.0%) were in the lower class. Finally, with respect to the area of the patients, 

8 patients (32.0%) in the experimental group were in urban areas, and 17 patients (68.0%) 

were in rural areas. In comparison, 7 patients (25.0%) in the control group were in urban 

areas, and 21 patients (75.0%) were in rural areas. 

Overall, Table 2 provides an overview of the demographic characteristics of the 

participants in the experimental and control groups, including age group, socio-economic 

status, and area of residence. The data indicate that there are some differences in the 

frequencies of these characteristics between the two groups. 

Table 3 presents the between-subject effects of isometric handgrip exercise on females 

with pre-eclampsia compared to females with pre-eclampsia who did not undergo handgrip 

exercise, with respect to the outcome measures. The intercept in the table indicates that 

the between-subject effects of interventions on all outcome measures were highly 

significant (p < 0.001) in the observation of females with pre-eclampsia. 

For systolic blood pressure, the effect size was 99%, with an F-value of (1, 51) = 8021.201. 

Similarly, for diastolic blood pressure, the effect size was 96%, with an F-value of (1, 51) 

= 12935.940. However, in the case of the interventions, the effect of isometric handgrip 

exercise on systolic blood pressure was not significant (P=0.202), with an effect size of 

3.20%. Likewise, the effect of isometric handgrip exercise on diastolic blood pressure was 

also not significant (P=0.211), with an effect size of 3.00%. 

 

Table 3. Between-subject effects of isometric handgrip exercise 

Source 
df, error 

df 
F-value P-value 

Partial 

Eta 

Squared 

Intercept 
SBP 1, 51 8021.201 <0.001* 0.994 

DBP 1, 51 12935.940 <0.001* 0.966 

Interventions 
SBP 1, 51 1.672 0.202 0.032 

DBP 1, 51 1.603 0.211 0.030 
SBP=Systolic blood pressure, DBP=Diastolic blood pressure, *=remarkable significance, Partial Eta Squared= 

partial ɳ2 

In summary, Table 3 provides evidence that the between-subject effects of isometric 

handgrip exercise on females with pre-eclampsia were highly significant for all outcome 

measures. However, the effect of isometric handgrip exercise on systolic and diastolic 

blood pressure was not significant. 

 

Table 4 presented the results of a between-subject analysis of Wilks’ꓥ, partial eta squared, 

and F-test values to evaluate the impact of isometric handgrip exercise on pre-eclampsia 

in females. The intercept value showed that the effect size of the intervention was 

significant with a value of 99% for systolic and diastolic blood pressure. The Wilks’ꓥvalue 

was 0.003, and the F-test value was 7171.713, indicating a highly significant result 

(P<0.001). However, the difference between females with and without handgrip exercise 

was not significant (P=0.343) with a partial ɳ2 = 0.042, meaning there was a 42% effect 

size between subjects. 

 

Table 4. Multivariate test to evaluate the impact of Isometric Handgrip Exercise 

Effects (Wilks’ꓥ) Value F-value 
Hypoth-

esis df 

Error 

df 
P-Value 

Partial 

Eta 

Squared 

Between 

subjects 

Intercept 0.003 7171.713b 2.000 50.00 <0.001* 0.99 

Interventions 0.958 1.094b 2.000 50.00 0.343 0.042 

Within 

subjects 

Time 0.255 35.081b 4.000 48.00 <0.001* 0.745 

Time * 

interventions 
0.981 0.237b 4.000 48.00 0.916 0.019 

*= remarkably significant effects, Wilks' Lambda= Wilks’ꓥ, Partial Eta Squared= partial ɳ2 

 

Furthermore, there was a highly significant difference (P<0.001) within subjects with 

respect to time and both time interventions. The Wilks' Lambda value for time periods was 

0.255, with a partial ɳ2=0.74, indicating a 74% effect size. The F-test value was 35.08. 

For time interventions, the Wilks’ꓥ=0.98, with a partial ɳ2=0.019 and an F-test value of 

0.23, indicating a 20% effect size. 

Table 5 presents a pair wise comparison of outcome measures over different time periods. 

The p-values for all three-time intervals were highly significant (P< 0.001) for all outcome 

measures, indicating that patients with pre-eclampsia experienced positive effects as time 

Shoaib Ahmad Malik
44



Marwa Khalid et al. 

National Journal of Medical and Health Sciences (NJMHS) Vol.4 (2), December 2022.                                

passed. The mean difference in SBP between baseline and the 2nd week was 11.25, with 

lower and upper bound values of 8.80-13.70. The mean difference from the 2nd to the 4th 

week was 12.02, indicating rapid improvement during this period. The overall mean 

difference from baseline to the 4th week was 23.27, with lower and upper bound values 

ranging from 17.67 to 28.87. 

 

Table 5. comparison of outcome measures over different time periods 

Measure 
Time interval Mean 

difference 

(I-J) 

P-Value 

95% Confidence 

interval for 

difference 

I J LL-UL 

SBP 
Baseline 

2nd-week 11.246* <0.001* 8.80-13.70 

4th-week 23.271* <0.001* 17.67-28.87 

2nd-week 4th-week 12.025 <0.001* 7.90-16.15 

DBP 
Baseline 

2nd-week 5.621* <0.001* 2.67-8.57 

4th-week 10.664* <0.001* 6.26-15.07 

2nd-week 4th-week 5.043* <0.001* 2.77-7.32 

 

As for DBP, the mean differences from baseline to the 2nd week and from the 2nd to the 4th 

week were 5.621 and 5.043, respectively, indicating better improvement during the 2nd to 

4th week period. The overall mean difference from baseline to the 4th week for DBP was 

10.66, with 95% confidence interval values ranging from 6.26 to 15.07. 

 

Table 6. Experimental and Control groups for different measures at different time 

periods.  

Independent T Test, ᵠ = between groups 

 

Table 6 displays the means±SD, 95% CI and significance (p-values) between 

Experimental and Control groups for all measures at different time periods. For SBP, the 

mean and standard deviation values at baseline to the 2nd and 4th week for the Experimental 

group were 156.40 ± 14.96, 144.80 ± 12.37, and 132.00 ± 8.54, respectively. For the 

Control group, the means±SD were 159.64 ± 15.51, 148.75 ± 14.95, and 137.50 ± 15.24, 

along with 95% confidence interval lower and upper limits of [-11.66-5.17], [-11.48-3.58] 

and [-12.42-1.42], respectively. These values suggest that there was a more significant 

decrease in mean and confidence level values in the Experimental group, indicating 

improvement in patients with pre-eclampsia over time, as compared to the Control group. 

Furthermore, for SBP, the between group p-value of 0.443 was non-significant at baseline, 

compared to 0.298 and 0.117 at the 2nd and 4th week, respectively. 

As for DBP, the mean and standard deviation values at baseline to the 2nd and 4th week for 

the Experimental group were 103.20 ± 11.08, 96.60 ± 7.46, and 90.80 ± 7.02, respectively. 

For the Control group, the mean and standard deviation were 103.57 ± 9.51, 98.93 ± 6.85 

and 94.64 ± 7.93, along with 95% confidence interval lower and upper limits of [-6.10-

5.37], [-6.30-1.64] and [-7.96-0.28], respectively. These values suggest that there was a 

more prominent decrease in mean and standard deviation values in the Experimental 

group, indicating improvement in patients with pre-eclampsia over time, as compared to 

Measures Time Interventional protocol 95% CI  

 

P-

Value ᵠ 

 

Experimental 

group 

Control group 

Mean ± Std. 

Deviation 

Mean ± Std. 

Deviation 

LL-UL 

 

SBP 

Baseline 156.40 ± 14.96 159.64 ± 15.51 -11.66-5.17 0.443 

2nd week 144.80 ± 12.37 148.75 ± 14.95 -11.48-3.58 0.298 

4th week 132.00 ± 8.54 137.50 ± 15.24 -12.42-1.42 0.117 

 

DBP  

Baseline 103.20 ± 11.08 103.57 ± 9.51 -6.10-5.37 0.897 

2nd week 96.60 ± 7.46 98.93 ± 6.85 -6.30-1.64 0.244 

4th week 90.80± 7.02 94.64 ± 7.93 -7.96-0.28 0.67 
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the Control group. For DBP, the between group p-value of 0.897 was non-significant at 

baseline, compared to 0.244 and 0.67 at the 2nd week and 4th week, respectively. 

 

   
Figure 1. (a) Distribution of age, (b) Age groups of patients in years 
 

Figure 1 (a) showed the mean age was ± 30.21 and std. deviation was 4.417 and fig. 1 (b) 

showed the frequency in the patients with pre-eclampsia. According to age group of 

patients in experimental group, 1 patient (4.0%) was between 15-24 age group, 17 patients 

(68.0%) were in 25-34 age group 6 patients (24.0%) in 35-44, and 1 patient (4.0%) were 

in 45-49 age groups. According to age group of patients in control group, 2 patients (7.1%) 

were in 15-24 age group, 23 patients (82.1%) were in25-34 age group, 3 patients (10.7%) 

were in 35-44 age group. 

 

DISCUSSION 
Pregnancy-related hypertension is a prevalent issue, with approximately 9% of 

pregnancies affected (Villar et al., 2006). Pre-eclampsia, which can occur in up to 4% of 

pregnancies, is the most significant cause of maternal and neonatal morbidity and 

mortality. The incidence rate has increased over the past two decades, affecting 5 to 10% 

of pregnant women. The likelihood of pre-eclampsia is higher for multiparous women 

(13%) than nulliparous women (3.7%). Moreover, the likelihood of pre-eclampsia 

increases in subsequent pregnancies for women who had it in their previous pregnancies 

(Jido and Yakasai, 2013). 

The purpose of the study was to determine the impact of isometric handgrip exercise on 

pre-eclamptic females. The study was conducted at the Gynecology Department of Aziz 

Bhatti Shaheed Teaching Hospital and City Hospital in Gujarat. 

The study found that isometric handgrip exercise significantly reduced both systolic and 

diastolic blood pressure in pre-eclamptic females after four weeks. The experimental 

group experienced a mean reduction in systolic and diastolic blood pressure of 156.40 ± 

14.96 and 103.20 ± 11.08, respectively, compared to blood pressure levels before the 

exercise. In contrast, the control group experienced a slight reduction in blood pressure 

levels with a mean reduction of 159.64 ± 15.51 and 103.57 ± 9.51 in systolic and diastolic 

blood pressure, respectively, after four weeks without isometric handgrip exercise but 

taking medication only. The blood pressure levels for the control group after four weeks 

were 137.50 ± 15.24 and 94.64 ± 7.93 for systolic and diastolic blood pressure, 

respectively. 

The participants were instructed to hold the dynamometer with their dominant hand. To 

determine MCV, they compressed the handle of the hand-held dynamometer twice for 2 

seconds while keeping the arm abducted, elbow at flexed  position at 90 degrees, and the 

wrist and forearm in neutral-posture. After a 3-minute break, the participant engaged in a 

2-minute isometric contraction with the dominant arm at 30% of MVC. This exercise was 

repeated three times with a rest period of 1 minute after each bout of contraction. The 

exercise protocol in this study was modeled after previous studies, such as the one 

conducted by Silvia Piikmann in 2018, which suggested that isometric handgrip (IHG) 

training could be used as a technique to lower blood pressure. However, our study differed 

from this previous study in the small sample size. The exercise training was performed 

three times per week for four weeks (Piikmann and Reisberg, 2018). 

Because PIH is considered a "disease of hypotheses," there are many potential causes and 

contributing factors. However, the underlying pathophysiology of PIH involves increased 

sensitivity of blood vessels to pressor agents such as Ag-11, catecholamines, and so on, 

once PIH has developed. Early prediction of PIH is crucial so that preventive care can be 

initiated as early as the 15th week of pregnancy (Tomoda et al., 1994). 

a b 
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The findings of this study provide further evidence to support a previous randomized 

controlled trial conducted by Yuki Nemoto in 2021, which demonstrated the blood 

pressure-lowering effects of IHG training. In this current study, 53 patients with 

hypertension who had a home systolic blood pressure of ≥ 135 mmHg and/or a home 

diastolic blood pressure of ≥ 85 mmHg were recruited for 8 weeks of IHG training. The 

results in the study indicated that IHG training was significantly associated with lower 

systolic and diastolic blood pressure in the morning and evening, respectively “(137.9±9.3 

vs. 135.3±9.5 mmHg and 83.0±9.5 vs. 81.2±9.3 mmHg, p=0.007 and 75.8±10.4 vs. 

73.8±9.2 mmHg, p<0.001, respectively)”, while there was no significant difference during 

the control-period (Nemoto et al., 2021). 

In the present study, the greater reduction in systolic and diastolic blood pressure in the 

experimental group can be attributed to the effects of IHG exercise in combination with 

medication. However, no significant changes in systolic and diastolic blood pressure were 

observed in the control group as compared to the experimental group, as the control group 

was only taking medication. 

Recommendations 

Therefore, it is recommended that the study should be conducted for a longer period to 

analyze the effects of isometric handgrip after exercise termination. Assistance of Women 

Health Physiotherapist should be taken to engage in physical activities such as stretching, 

walking, aerobic exercise, breathing exercise and dynamic resistance exercise training 

modalities to reduce B.P. 

 

CONCLUSION 

In conclusion, this study found that isometric handgrip exercise led to a decrease in both 

systolic and diastolic blood pressure after four weeks. These findings suggest that IHG 

training could be an effective, non-pharmacological, and affordable therapy for reducing 

blood pressure in clinical settings.  
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