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Abstract

Objective: To investigate the effect of exercise on the blood pressure of new-onset hypertension and 

non-hypertensive pregnant women and to determine the serum leptin and adiponectin levels and 

their response to exercise. 

Methodology: This quasi-experimental cross-over study was conducted at the Department of 

Gynaecology and Obstetrics, Hayatabad Medical Complex Peshawar. Samples were processed and 

analyzed at Khyber Girls Medical College Peshawar from January 2022 to April 2022.  A total of 140 

pregnant females were recruited for this study through convenience sampling. Out of this total, 70 

were normotensive for the control group and 70 were hypertensive (gestational hypertensive). All 

participants were included after taking an informed consent. 

Results: In normotensive pregnant women, mean systolic and diastolic blood pressure remained 

normal, and no hypertension developed. In gestational hypertensive women, 70% responded signifi-

cantly to physical exercise. Post-exercise, Group A saw decreases in systolic BP, diastolic BP, and leptin 

levels, with an increase in adiponectin. Group B exhibited more pronounced changes by decreased 

systolic BP, diastolic BP, leptin, and increased adiponectin. 

Conclusions: We observed that recommended physical exercise during pregnancy is safe and 

beneficial for maternal health in pregnancy. Physical exercise significantly reduced the progression 

of GH and brought the serum leptin and adiponectin levels toward normal range. Therefore, 

physical activity should be encouraged in every healthy woman after addressing potential barriers to 

exercise during pregnancy. 
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Introduction

Hypertensive disorders of pregnancy (HDP) are the 

main causes of maternal and neonatal health compli-

cations and mortality. Gestational Hypertension 
1(GH) is the first alarming sign of these disorders.  

GH complicates about 10 to 12% of pregnancies 
2worldwide.  In Pakistan, the ratio is about 3 times 

higher than the developed countries, and further 
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complications of GH may lead to serious outcomes 
3

of pregnancy.

Physical activity improves cardiovascular (CV) 

health of both the mother and fetus and may lower 
4

the risk of GH.  Literature search revealed that most 

of the pregnant women with GH usually had less or 
5

no physical activity.  In addition, they had an inverse 
6,7

ratio of leptin and adiponectin levels in their blood.  

Normal leptin and adiponectin levels are not only 

useful for metabolic regulation in pregnant ladies 

but also help in angiogenesis and endothelial func-

tions to improve the cardiovascular status of both 
8

mother and fetus.  A resistance to leptin and supp-

ression of adiponectin is developed in these women 

who are prone to develop GH. The increased leptin 

can cause hyperstimulation of the sympathetic ner-

vous system that in turn puts stress over the cardio-

vascular system (CVS) so GH may develop in these 
9women.

Latest guidelines globally recommend physical 
10,11

exercise for 60 to 120 minutes during pregnancy.  

Those pregnant women who follow these exercise 

protocols during their pregnancies, have 30% less 

chance of GH. Initial studies have proved that those 

women who were involved in recommended physical 

exercise had lifelong protection from GH and cardio-
12vascular (CV) problems in subsequent pregnancies.  

Physical exercise of a pregnant woman is also bene-
13ficial for the baby's health and wellbeing.

Both Leptin and Adiponectin are the types of cyto-

kines that are released by adipose tissue in the body, 

so they are collectively called Adipokines. Excessive 

Leptin is considered to be the major causative factor 

of many CV diseases associated with obesity and 

Adiponectin is thought to be a useful Adipokine 
14

and very helpful for CV diseases.

Generally, pregnancy is considered a stress test for 

a woman where new changes occur in CVS and the 

body has to adjust to a new physiological environ-

ment. Recommended regular physical exercise will 

facilitate these new changes through endothelial 

functions. Failure of these vascular adaptations 

increases the risk of GH and other cardiovascular 
15

diseases which may persist beyond pregnancy.

In this study, we observe new changes in the CVS 

of all pregnant women, both in normotensive and 

hypertensive i.e. with GH. Based on this evidence, 

advising a pregnant lady to follow a recommended 

physical exercise even before pregnancy and during 

pregnancy may be a very beneficial therapy to reduce 

the risk of GH.

Methodology

This quasi-experimental study employed exercise 

as an intervention to assess its impact on blood 

pressure and adipokines in pregnant women. The 

research was carried out over six months, from 

January 2022 to June 2022. 

The main study was conducted in the Obstetrics & 

Gynaecology Outpatient Department (OPD) of 

Hayatabad Medical Complex, Peshawar, with sample 

analysis performed in the Physiology Laboratory 

of Khyber Girls Medical College, Peshawar. The 

sample size of 140 participants was calculated using 

the WHO sample size calculator, based on previous 

studies. The confidence level was set at 1.96, with a 

standard deviation (δ) of 24 and a margin of error (E) 

of 4. This calculation yielded a required sample size 

of 139, which was rounded to 140 for convenience. 

Participants were recruited through convenience 

sampling, with 70 normotensive and 70 hypertensive 

pregnant women included in the study.

Pregnant women attending the antenatal checkup 

between 20 and 30 weeks of gestation were consi-

dered for inclusion. Exclusion criteria included chro-

nic hypertension, diabetes mellitus, twin pregnancy, 

history of pre-eclampsia or eclampsia, BMI greater 

than 27, severe anaemia, and any heart or lung disea-

ses. Informed consent was obtained from all partici-

pants meeting the inclusion criteria.

The exercise program, following WHO 2020 guide-

lines, was explained to each participant. Group A 

consisted of normotensive pregnant women, while 
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Group B included those with gestational hyperten-

sion. Participants were advised to start exercising 

gradually, beginning with 5 to 10 minutes per day 

and increasing to 30 minutes daily. If unable to per-

form 30 minutes at once, they were instructed to 

split the exercise into two 15-minute sessions.

Each participant was provided with a pedometer 

linked to a smartphone application to accurately 

track their physical activity. They also maintained 

a diary to record their exercise routines. Blood samples 

were collected at baseline and during subsequent 

monthly visits. Samples were centrifuged on the 

same day and stored at -70°C in the physiology lab 

for later assessment of leptin and adiponectin levels 

using kits from RANDOX, a UK-based company. 

Other investigations, including full blood count, 

urine R/E, abdominal ultrasound, random blood 

glucose, renal function tests, and liver function tests, 

were performed on the same day and recorded on 

a proforma.

Statistical analysis was conducted using SPSS version 

23. Variables were categorized according to gestatio-

nal age and presented as Mean ± SD. An independent 

sample t-test was applied to continuous variables, 

while discrete variables were analyzed using the 

chi-square test, with a p-value of ≤ 0.05 considered 

statistically significant.

Ethical Approval: After being reviewed and 

approved by the graduate study committee (GSC), 

a research proposal for this study was approved 

by the Advanced Study and Research Board 

(ASRB) of Khyber Medical University, Peshawar, 

under (Ref no. DIR/KMU-AS&RB/EE/001166), 

dated: 6/08/2020. 

Results

In the normotensive group, systolic blood pressure 

and diastolic blood pressure decreased significantly 

post-exercise. Serum leptin levels dropped, while 

serum adiponectin levels increased (p-values < 0.001, 

Table I).  In the hypertensive group, systolic blood 

pressure was reduced, and diastolic blood pressure 

was reduced. Serum leptin levels decreased, and 

serum adiponectin levels rose (p-values < 0.001, 

Table I). For subsequent visits, in normotensive 

women (Table II), the systolic blood pressure 

decrea-sed from the first pre-exercise visit in the 

second and third post-exercise visits, respectively (p 

< 0.020). The diastolic blood pressure dropped on 

the second and third visits (p < 0.021). Serum leptin 

levels dec-reased significantly in subsequent visits 

(p < 0.001). Serum adiponectin levels increased 

across the visits (p < 0.001).

In hypertensive women (Table III), systolic blood 

pressure decreased significantly from the first pre-

exercise visit in subsequent post-exercise visits (p 

< 0.001). Diastolic blood pressure dropped on the 

second and third visits (p < 0.011). Serum leptin levels 

significantly decreased in subsequent visits (p < 

0.001). Serum adiponectin levels were increased 

across the visits (p < 0.001). The relationship between 

BMI and blood pressure demonstrated that women 

with a BMI greater than 25 had higher systolic and 

diastolic blood pressure in both normotensive and 

hypertensive groups (p < 0.001, Table IV). 

Maternal age also influenced blood pressure, with 

women over 28 years showing higher systolic blood 

pressure compared to those under 28 years (p < 0.001, 

Table I:  Comparison of Blood Pressure, Leptin, and Adipo-
nectin Levels with Exercise in Both Groups

Variables
Normotensive 

Women Group A

Gestational 

Hypertension 

Women Group B

P-

Value

Pre-

Exercise

Post-

Exercise

Pre-

Exercise

Post-

Exercise

Systolic BP 

(mmHg)

122.6±10 110±10 150 ± 10 120 ± 10 < 0.001

Diastolic BP 

(mmHg)

75±5 71 ± 5 90 ± 10 80 ± 5 < 0.001

Serum Leptin 

(µg/L)

20.3±5 12 ± 5 50 ± 5 25 ± 5 < 0.001

Serum 

Adiponectin 

(ng/ml)

18±5 28.4 ± 5 12.7 ± 5 30.5 ± 5 < 0.001
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Table V). Additionally, BMI had a significant impact 

on leptin and adiponectin levels in both 

normotensive and hypertensive women (p < 0.001, 

Table VI).

Discussion

Our study provides an overview of the current 

understanding of how physical exercise contributes 

to reducing the risk of gestational hypertension. 

Studies have shown leptin to be a known potential 

contributor to many CVS diseases that are linked 
16with obesity.  A study by Awad MA has observed 

that when leptin level is decreased or resistance is 

developed to leptin then it causes hypertension, CVS 

remodelling, ROS, atherosclerosis, and sympathetic 
17

nervous system stimulation.  Poetsch MS et al., have 

explained that in leptin resistance, a high level of 

leptin hormone can predict myocardial infarction 

and hypertension independently of any other known 
18risk factors.  On the other hand, in a normal healthy 

life, leptin has protective actions on CVS, renal, and 

gastrointestinal systems during low blood perfusion 

when it works normally and has no resistance.  Bla-

ming leptin, as the only harmful hormone may not 
19be fair.  Previously a study by Shibata has proved 

that adiponectin takes care of normal physiology 

of the heart. It prevents CVS from inflammatory and 

oxidative stress which are the major causes of athero-

sclerosis. Further studies have explained the benefi-

cial role of adiponectin as a potentially effective 
20the treatment of many CVS diseases. 

According to de Knegt VE.,  GH is more pre-valent 

in obese pregnant women, and the increased leptin 

level was identified as a risk factor in those 
21women.  Piotrowska K et al., succeeded in fin-ding 

a positive response of exercise on PE, but they 

linked the cause with inflammatory markers that 

Table II: R elation of Blood Pressure with Adipokine Values 
in Normotensive Group A
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Diastolic BP 
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75 ± 10 70 ± 10 70 ± 10 < 0.021
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Systolic BP (mmHg) 140 ± 10 130 ± 10 120 ± 10 < 0.001

Diastolic BP 

(mmHg)

90 ± 10 70 ± 10 70 ± 10 < 0.011

Serum Leptin 

(ng/ml)

45.7 ± 10 35.5 ± 5 15.5 ± 5 < 0.001

Serum Adiponectin 

(µg/ml)

8.5 ± 4 15.4 ± 6 25.5 ± 5 < 0.001

Table III: R elation of Blood Pressure with Adipokine Levels 
in Hypertensive Group B

BMI Normotensive BP Hypertensive BP P-Value

Systolic Diastolic Systolic

< 25 110 ± 5 75 ± 5 140 ± 5

> 25 120 ± 5 80 ± 5 150 ± 5

Table IV: R elation of Blood Pressure with BMI in Both Normo-
tensive and Hypertensive Groups

Age Group
Systolic BP 

(mmHg)

Diastolic BP 

(mmHg)
P-Value

< 28 years 140 ± 5 95 ± 10 < 0.001

> 28 years 150 ± 5 95 ± 10 < 0.001

TableV:  Relation of Blood Pressure with Maternal Age

Table VI: E ffect of BMI on Leptin and Adiponectin Levels in 
Normotensive and Hypertensive Women
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< 25 10.5 ± 5 5.5 ± 3 7.5 ± 5 12.5 ± 5 < 0.001

> 25 35 ± 5 12.5 ± 5 15 ± 5 5.5 ± 3 < 0.001
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decreased after long-term exercise, especially in 
22

women who do exercise even before pregnancy.  

Recently White et al., were impressed by the 

beneficial effect of exercise during pregnancy and 
23

motivated pregnant women to exercise.  Thirty 

four percent of pregnant women were found to 

benefit from physical exercise. Aburezq M et al., 

also found a particularly good response to 

physical activities in 45% of pregnant women with 
24GH.

Conclusion

Regular physical exercise significantly reduces the 

risk of gestational hypertension (GH) and helps 

normalize leptin and adiponectin levels. In normo-

tensive pregnant women, consistent exercise main-

tained normal blood pressure and improved adipo-

kine levels. In women with GH, regular exercise 

brought blood pressure and adipokine levels closer 

to normal, with 70% showing significant improve-

ment. 

Conflict of Interest:    None

Funding Disclosure:    None

References
1. Sadanandan K, Kurian S, Valliot B, Sasidharan A, 

Sherin N, Madhu R, et al., “Prevalence of 
gestational hypertension and factors influencing 
the selection of anti-hypertensive drugs in 
pregnancy”.J Hyper. 2019;37:239-240.  DOI: 
https://doi.org/10.1097/01.hjh.0000573064.05528.a
f

2. Witvrouwen I, Mannaerts D, Van Berendoncks 
AM, Jacquemyn Y, Van Craenenbroeck EM. The 
Effect of Exercise Training During Pregnancy to 
Improve Maternal Vascular Health: Focus on 
Gestational Hypertensive Disorders. Fron Physio. 
2 0 2 0 ;  1 1 ( 1 ) : 4 5 0  h t t p s : / / d o i . o r g /D O I :  
10.3389/fphys.2020.00450.

3. Paudel M, Leghari A, Ahmad AM, Gibbs S, 
Wheeler J, Goldberg S, et al., Understanding 
changes made to reproductive, maternal, 
newborn and child health services in Pakistan 
during the COVID-19 pandemic: a qualitative 
study. Sexual and Reproductive Health Matters. 
2022 ;30(1):2080167. https://doi.org-DOI: 
/10.3390%2Fhealthcare11070996

4. Boparai R, Skow RJ, Farooq S, Steinback CD, 

Davenport  MH. Prenatal  exercise and 

cardiovascular health (PEACH) study: the remote 

effect of aerobic exercise training on conduit 

artery and resistance vessel function. Applied 

Physiology, Nut Meta. 2021;46(12):1459-1468. 

DOI: https://doi.org/ 10.1139/apnm-2020-0902.

5. Mannaerts D, Faes E, Cornette J, Gyselaers W, 

Spaanderman M, Goovaerts I, et al. Low-flow 

mediated constriction as a marker of endothelial 

function in healthy pregnancy and preeclampsia: 

a  p i l o t  s t u d y.  P r e g n a n c y  H y p e r t e n s .  

2019 ;17(1 ) :75–81 .  h t tps : / /doi .org/ -DOI:

10.1016/j.preghy.2019.02.001.

6. Bovee EM, Gulati M, Maas AH. Novel 

cardiovascular biomarkers associated with 

increased cardiovascular risk in women with 

prior preeclampsia/HELLP syndrome: a 

narrative review. European Cardio Rev. 202;16(1). 

DOI: https://doi.org/10.15420/ecr.2021.21.

7. Pekal Y, Özhan B, Enli Y, Özdemir ÖM, Ergin H. 

Cord blood levels of spexin, leptin, and visfatin in 

term infants born small, appropriate, and large 

for gestational age and their association with 

newborn anthropometric measurements. J Clin 

R e s  Pe d  E n d o  2 0 2 2 ; 1 4 ( 4 ) : 4 4 4 .   D O I :

https://doi.org/10.4274/jcrpe.galenos.2022.2022-

4-24.

8. Ali SE, Abdrabbo RA, Shalaby NS, Abdel Ati IH. 

Effect of lifestyle modification guidelines on 

maternal and fetal outcomes among pregnant 

women with mild preeclampsia. Port said 

S c i e n t i f i c  J  N u r s .  2 0 2 2 ; 9 ( 1 ) : 2 6 1 - 2 8 2 .  

DOI:https://doi.org/10.21608/pssjn.2022.82002.11

18.

9. de Knegt VE, Hedley PL, Kanters JK, Thagaard 

IN, Krebs L, Christiansen M, et al., The role of 

leptin in fetal growth during pre-eclampsia. Int J 

Mol Sci. 2021;22(9):4569. 

10. Kazeminasab F, Hasanpour N. The effect of 

concurrent training on the levels of leptin, 

adiponectin, and body composition in adults 

with overweight and obesity: a systematic review 

and meta-analysis. J Applied Health Stu Sport 

Physio. 2024;11(1):278-303. https://doi.org-DOI: 

/jahssp.azaruniv.ac.ir/

MedERA 2024; 6: 2

Volume 06, Issue 02, July - December 2024

169



MedERA - Journal of CMH  LMC

11. Tehfe R, Elkhansa Z, Fu S, Tehfe H. The effect of 

exercise on leptin and adiposity: A systematic 

review. Undergraduate Research in Natural and 

Clinical Science and Technology J. 2021;5(1):1-1. 

DOI: https://doi.org/10.26685/urncst.239

12. Ta o u s a n i  E ,  S a v v a k i  D ,  Ts i r o u  E ,  

Grammatikopoulou MG, Tarlatzis BC, Vavilis D 

et al., Effect of Exercise on the Resting Metabolic 

Rate and Substrate Utilization in Women with 

Gestational Diabetes Mellitus: Results of a Pilot 

Study. Metabolites. 2022;12(10):998. DOI: 

https://doi.org/10.3390/metabo12100998.

13. Taliento C, Piccolotti I, Sabattini A, Tormen M, 

Cappadona R, Greco P,et al., Effect of Physical 

Activity during Pregnancy on the Risk of 

Hypertension Disorders and Gestational 

Diabetes: Evidence Generated by New RCTs and 

Systematic Reviews. Journal of Clinical 

M e d i c i n e .  2 0 2 4  A p r  1 1 ; 1 3 ( 8 ) : 2 1 9 8 .  

DOI:https://doi.org/10.3390/jcm13082198.

14. Mannaerts, D., Faes, E., Cornette, J., Gyselaers, 

W., Goovaerts, I., Roelant, E., et al. Low-flow 

mediated constriction as a marker of endothelial 

function in healthy pregnancy and preeclampsia: 

a pilot study. Pregnancy Hypertens. 2019; 

1 7 : 7 5 – 7 8 .  h t t p s : / / d o i . o r g -D O I :

/10.1016/j.preghy.2019.02.001

15. Kirollos, S., Skilton, M., Patel, S., and Arnott, C. A 

systematic review of vascular structure and 

function in pre-eclampsia: non-invasive 

assessment and mechanistic links. Front. 

Cardiovasc. Med.2019;6(1):166. https://doi.-DOI: 

org/10.3389/fcvm.2019.00166.

16. Vilariño-García T, Polonio-González ML, Pérez-

Pérez A, Ribalta J, Arrieta F, Aguilar M, et al., 

Role of Leptin in Obesity, Cardiovascular 

Disease, and Type 2 Diabetes. International 

Journal of Molecular Sciences. 2024;25(4):2338. 

DOI: https://doi.org/10.3390/ijms25042338.

17. Awad, M. A., Hasanin, M. E., Taha, M. M., and 

Gabr, A. A. Effect of stretching exercises versus 

autogenic training on preeclampsia. J. Exerc. 

R e h a b i l .  2 0 1 9 ; 1 5 ( 1 ) :  1 0 9 –  1 1 3 .  

DOI:https://doi.org/10.12965/jer.1836524.262.

18. Poetsch MS, Strano A, Guan K. Role of leptin in 

cardiovascular diseases. Frontiers  Endo. 2020; 

1 1 ( 1 ) : 3 5 4 .   h t t p s : / / d o i . o r g / -D O I :
10.3389/fendo.2020.00354.

19. Bermúdez V, Durán P, Rojas E, Díaz MP, Rivas J, 
Nava M, et al., The sick adipose tissue: new insights 
into defective signalling and crosstalk with the 
myocardium. Frontiers Endo. 2021; 12(1):735070. 
Doi: https://doi.org/10.3389/fendo.2021.735070.

20. Peng J, Chen Q, Wu C. The role of adiponectin in 
cardiovascular disease. Cardio Patho. 2023; 
6 4 ( 1 ) : 1 0 7 5 1 4 .    h t t p s : / / d o i . o rg / -D O I :
10.1016/j.carpath.2022.107514.

21. Hedley PL, Kanters JK, Thagaard IN, Krebs L, 
Christiansen M, Lausten-Thomsen U. The role of 
leptin in fetal growth during pre-eclampsia. Inter J 
M o l  S c i .  2 0 2 1 ; 2 2 ( 9 ) : 4 5 6 9 .    D O I :
https://doi.org/10.3390/ijms22094569

22. Piotrowska K, Zgutka K, Tkacz M, Tarnowski M. 
Physical activity as a modern intervention in the fight 
against obesity-related inflammation in type 2 
diabetes mellitus and gestational diabetes. 
A n t i o x i d a n t s .  2 0 2 3 ; 1 2 ( 8 ) : 1 4 8 8 .   D O I :
https://doi.org/10.3390/antiox12081488.

23. White E, Pfeifer K, Holzman C, Pivarnik J. Motives 
for and barriers to exercising across trimesters of 
pregnancy in health club members. Hum. 
M o v e m e n t .  2 0 2 0 ; 2 0 ( 1 ) : 2 1 – 3 0 .   D O I :  
https://doi.org/10.5114/hm.2020.91342

24. Aburezq M, AlAlban F, Alabdulrazzaq M, Badr H. 
Risk factors associated with gestational diabetes 
mellitus: The role of pregnancy-induced 
hypertension and physical inactivity. Pre Hyper. 
2020; 22(1):64-70.  https://doi.org-DOI:
/10.1016/j.preghy.2020.07.010.

Authors Contribution
Following authors have made substantial contributions 
to the manuscript under:
GM, SAS: Concept and study design, acquisition, 
analysis interpretation of data, drafting the manuscript, 
approval of the final version to be published 
QUA, ZS: Acquisition of data, drafting the manuscript, 
approval of the final version to be published 
FS, MK: Concept and study design, analysis and 
interpretation of data, critical review, approval of the 
final version to be published. 
Authors agree to be accountable for all aspects of the 
work in ensuring that questions related to the accuracy 
or integrity of any part of the work are appropriately 
investigated and resolved.

MedERA 2024; 6: 2

Volume 06, Issue 02, July - December 2024

170


	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89

