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Abstract: Preeclampsia is a disorder of widespread vascular endothelial malfunction and vasospasm that occurs after 20 

weeks' gestation. It accounts for 22% of maternal deaths, 18% of all pre-mature births worldwide. Recently, recommendations 

about exercise in pregnant women with hypertension or at risk of pre-eclampsia (PE) development have been studied with the 

objective of trying to reduce the deleterious effects of hypertensive disorders in pregnancy, including the reduction of the 

incidence of PE. This study aimed to evaluate the impact of practicing self-independent physical stretching exercise by 

pregnant women with mild preeclampsia on their feto - maternal outcomes. Setting: The study was conducted in antenatal as 

well as labor units at El-Shatby Maternity University Hospital in Alexandria a purposive sample of 64 pregnant women 

participated in the study. Three tools were used to collect the necessary data and apply: Structured Interviewing Questionnaire 

to collect data regarding mothers socio-demographic variables, an observational check list which includes information related 

to fetomaternal outcomes and an instruction guideline which includes the importance and different types of stretching physical 

exercise. Results of the current study illustrated that the mean systolic and diastolic blood pressure before and after practice of 

stretching physical exercise had a significant difference (P=0.001). The practice of stretching physical exercise during 

pregnancy have ranged from not practice 100% before instruction to as high as 70.3% after interventions. As regards to 

fetomaternal outcomes, (55.6%) of studied subjects who practice exercise delivered vaginal and majority (89.7%) of them who 

not practice exercise delivered cesarean section and the reason for C.S.; fetal distress (52.6%). All (100%) of the study subject 

who practice exercise not suffer from complications while about one half (42.1%) who not practice exercise suffer from severe 

preeclampsia. physical exercise did not represent a risk of the neonatal outcomes studied: low birth weight (1500-2500 g) was 

4.4%, adequacy of weight (95.6%), prematurity was (8.9%) and no birth defect was (89%). It was concluded that, practice of 

stretching physical exercise with mild preeclampsia promote mothers feto-maternal outcomes and not produce maternal or 

neonatal risk than who do not practice. The physical exercise was safe and it was not harmful to mother and newborn. So, it 

was recommended that low risk women should be adherence to physical exercise and lifestyle changes. 
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1. Introduction 

Hypertensive disorders is the most common medical 

complication occur during pregnancy, affecting 10% to 20% 

of all pregnancies worldwide, Hypertensive disorders were 

reported as the cause of 16.1% of maternal deaths in 

developed countries, 9.1% in Africa, 9.1% in Asia, and 

25.7% in Latin America and the Caribbean. Pre-eclampsia 

and eclampsia complicate 2%–8% of pregnancies and, 

overall, 10%–15% of direct maternal deaths are associated 

with these conditions. [1, 2]. 

Hypertensive disorders are one of the most common 

causes of death due to pregnancy. [3] They resulted in 29,000 

deaths in 2013–down from 37,000 deaths in 1990. [4] In 

Egypt, it is the second direct causes of maternal mortality 

14.9 / 100,000 live births in 2013. [5] Preeclampsia usually 

occurs after 32 weeks; however, if it occurs earlier it is 

associated with worse outcomes. Women who have had 
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preeclampsia are at increased risk of heart disease and stroke 

later in life. [3, 6]. 

Preeclampsia is a disorder of widespread vascular 

endothelial malfunction and vasospasm that occurs after 20 

weeks' gestation. It is defined as the presence of a systolic 

blood pressure (SBP) greater than or equal to 140 mm Hg or a 

diastolic blood pressure (DBP) greater than or equal to 90 mm 

Hg or higher, on two occasions at least 4 hours apart in a 

previously normotensive patient, or an SBP greater than or 

equal to 160 mm Hg or a DBP greater than or equal to 110 mm 

Hg or higher. In addition to the blood pressure criteria, 

proteinuria of greater than or equal to 0.3 grams in a 24-hour 

urine specimen, or a urine dipstick protein of 1+ (if a 

quantitative measurement is unavailable) is required to 

diagnose preeclampsia. [7, 8] It accounts for 22% of maternal 

deaths and 18% of all pre-mature births and it increases 

maternal risk for future cardiovascular disease. Preceding the 

clinical manifestation of this disease is a period of largely 

asymptomatic gradual decline in health status, beginning in 

early pregnancy, characterized by autonomic dis-regulation, 

labile blood pressure, insulin resistance, and oxidative stress. 

So, there are numerous pathologic changes in maternal 

systems, though the etiology of preeclampsia remains 

unknown—most likely multifactorial and no preventive 

measures currently exist to eliminate the threat of developing 

this dangerous disease. Risk factors include certain genetic 

traits, obesity, nulliparous status, history of preeclampsia, 

diabetes, hypertension, and sedentary lifestyle. Unfortunately, 

many of these risk factors are not modifiable or are very 

difficult to modify, especially during pregnancy. [9] One 

potentially changeable risk factor is physical activity, women 

who engaged in moderate to vigorous leisure time physical 

activities (LTPAs) before and during pregnancy experienced up 

to a 35% reduction in preeclampsia. [10, 11, 12]. 

The practice of physical exercise is recommended in a 

low-risk pregnancy because of its benefits to maternal health. 

In addition, exercise is considered a safe activity for both, 

mother and the fetus, especially when performed under 

professional guidance and supervision [13, 14]. In low-risk 

pregnant women, when low-intensity and moderate-intensity 

exercise is performed, it does not alter newborn weight [13, 

15, 16] and reduces the risk of prematurity [17, 18]. 

Recently, recommendations about exercise in pregnant 

women with hypertension or at risk of PE development have 

been studied with the objective of trying to reduce the 

deleterious effects of hypertensive disorders in pregnancy, 

including the reduction of the incidence of PE. The 

mechanism involved would be that preeclamptic women 

through physical stretching exercise their blood pressure 

levels and cardiovascular fitness were improved. [19, 20, 21]. 

In addition, exercise may decrease maternal concentration of 

oxidative substances, stimulate placental growth, and act on 

the reversal of endothelial dysfunction [22]. In recent years, 

endothelial dysfunction has emerged as the leading 

phenomenon responsible for the clinical signs of the disorder. 

Factors proposed to cause endothelial dysfunction in pre-

eclampsia include poor placental vascular remodeling and 

placental ischemia, oxidative stress, excessive inflammation, 

imbalance in angiogenic factors and the loss of endogenous 

protective regulators. [23, 24]. 

Low-intensity exercise such as yoga, prenatal stretching 

exercises (PSEs) have positive effects on reducing stress. Yet, 

few studies to date examined similar effects of PSEs, which 

are commonly prescribed by nurses. Previously we 

conducted a randomized trial comparing two exercises, 

stretching and walking, on the incidence of preeclampsia 

among sedentary pregnant women, and found that women in 

the daily PSE program experienced a significantly lower 

incidence of preeclampsia than expected. [25, 26] So, 

stretching exercises may be more effective at reducing the 

risk of preeclampsia for pregnant women who have already 

experienced the condition and who do not follow a workout 

routine. [27]. 

1.1. Significance of the Study 

Physical Stretching exercise could provide protection 

against preeclampsia because stretchers produced more 

transferrin. Transferrin is a plasma protein that transports iron 

through the blood and protects against oxidative stress on the 

body. These results could help maternity nurses recommend 

different exercise plans based on an individual pregnant 

woman's needs and abilities. Following an active exercise 

plan is good, but only if a pregnant woman is truly able to do 

it. For some who already have a risk of preeclampsia, 

stretching might be a better option. [12]. 

Physiologically, the performance of physical exercise 

during pregnancy offers benefits. Furthermore, it is well 

known that physical activity has an important role in 

hypertensive subject. There is a lack of knowledge about 

whether effects of physical exercise are associated or not 

with a maternal or fetal risk in pregnant women with 

hypertensive disorders or those with risk of developing PE. 

The aim of the present study was to evaluate the impact of 

practicing self-independent physical stretching exercise by 

pregnant women with chronic hypertension and mild 

preeclampsia on feto-maternal outcomes. 

1.2. Aim of the Study 

This study aimed to evaluate the impact of practicing self-

independent physical stretching exercise by pregnant women 

with mild preeclampsia on their feto - maternal outcomes. 

1.3. Research Hypothesis 

Practice of self-independent physical stretching exercise 

by pregnant women with mild preeclampsia will promote 

their feto - maternal outcomes. 

1.4. Operational Definition 

Fetal outcome: 

Fetus who delivered with normal or abnormal weight, 

APGAR score and physical assessment. 

Maternal outcomes: Methods of delivery and maternal 

complications. 
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Mild Preeclampsia: Preeclampsia´s clinic diagnosis was 

done by attending doctors and was defined when patient had 

systolic blood pressure between 140-160 mm/Hg and/or 

diastolic between 90-110 mm/Hg, sitting down (confirmed 

with 2 tests separated by 4 hours each) and proteinuria >300 

mg in 24 hours urine, without concomitant urine infection. 

without pre-convulsive symptoms (headache, blurred vision, 

epigastric pain, tinnitus) or fetal compromise (IUGR or 

oligohydramnios). 

2. Subjects and Methods 

2.1. Design and Setting 

Quantitative Quasi Experimental Prospective study 

research design. The study was conducted in antenatal as 

well as labor units at El-Shatby Maternity University 

Hospital in Alexandria, Egypt. It is an ideal setting to 

determine fetal and maternal outcomes. 

2.2. Subjects 

Subjects consisted of 64 mild preeclampsia pregnant 

women were selected at 28 weeks of gestation according to 

the following. 

2.2.1. Inclusion Criteria 

Pregnant women with mild preeclampsia, singleton 

pregnancy and Cephalic presentation. 

2.2.2. Exclusive Criteria 

Women with multiple pregnancies, cervical insufficiency, 

vaginal bleeding, heart disease, kidney failure, and 

neurologic disorders. 

2.3. Instruments of Data Collection and Application 

Data of this study was collected using the following three 

tools: 

1. Structured Interviewing Questionnaire (SIQ) was 

developed by the researchers based on literature review, it 

included three parts:  

The first part is to collect data regarding mothers socio-

demographic variables such as age, level of education, job, 

family income, social support, type of support and practice of 

exercise. Part two was covered past obstetric history such as 

no of pregnancy, No of living children and complications 

during last pregnancy. Part three was covered measurement 

of blood pressure during follow up interval. 

2. An observational check list 

It includes information related to fetomaternal outcomes 

which include maternal complications, type of delivery, 

gestational age, Apgar score, reason for cesarean section, 

newborn condition, infant sex, birth weight, birth defect and 

neonatal complications. 

3. An instruction guideline was developed after extensive 

review of literature [28, 29] which include the importance 

and different types of stretching physical exercise as 

following: 

Warm-up, stretching back to correct the curvature, Neck 

stretch: This exercise helps ease tension in your neck, Chest: 

This heavenly stretch relieves tension in your chest and upper 

back, Shoulder circles: While seated or standing, rotate your 

shoulders backward and down in the largest circle you can 

make. This opens the chest, counteracting the rounded 

shoulders so many pregnant women get more oxygen, 

Abdomen; Open the front of the body with this liberating 

stretch, designed to elongate the muscles working so hard to 

support your baby belly, Hips: This classic hip opener can 

also help relieve discomfort related to sciatica and stretch 

your belly while you’re at it, Legs: Swelling, cramping has 

been tough on your legs. Give them a much-needed break 

with this easy stretch, Entire Body: This stretch opens your 

back and chest to promote deep breathing, which alleviates 

stress and the physical tension that accompanies it. 

2.4. Validity and Reliability 

Tools were submitted to five academic nursing experts in 

the field of obstetric and gynecologic nursing to test the 

content validity of it. Modifications were carried out according 

to the academic nursing experts' judgment on clarity of 

sentences and the appropriateness of the content. Tool 

reliability was tested using Alpha Cronbach test. Its result was 

0.80 which indicates an accepted reliability of the tool. 

2.5. Administrative Design 

An official permission was obtained from the concerned 

departments to conduct the proposed study. 

2.6. Pilot Study 

The study tools were pre-tested on a random sample of 6 

women (10%) selected from the same study setting to check 

the clarity, applicability, any difficulties with their 

application, and to determine the time needed for completion 

of the tools. Modification of the tools was done according to 

the pilot study results. Subjects who shared in the pilot study 

were excluded from the study subjects. 

2.7. Procedure 

The study was achieved through the following steps: 

1- Before interviewing the participant, the researcher 

trained themselves to standardized practice stretching 

physical exercise for learning of women during interview. 

2- Once permission was granted to proceed with the 

proposed study, the researchers interview the patients who 

fulfilled the inclusion criteria four times (1st time at 7
th

 

month of gestation, 2
nd

 at 8
th

 month, 3
rd

 at 9
th

 month during 

follow up, and 4
th

 time were conducted after delivery) to 

complete the basic data using an Interviewing Assessment 

Sheet (tool I). 

3- During the First time the basic data was completed using 

an Interviewing Assessment Sheet (tool I) The purpose and 

nature of the study were explained. The blood pressure was 

measured and recorded by the researcher. Information about 

the importance and different types of stretching physical 
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exercise was explained. Different types of stretching physical 

were demonstrated by the researcher. The instructions given 

for about 30-45 minutes. Finally, mild pre-eclamptic women 

re-demonstrate the physical stretching exercise. 

4- The patients were instructed to perform the following set 

of exercise four to five times per week for 3 months till the end 

of pregnancy. The pre-eclamptic women instructed that, 

whenever you feel the need to stretch Hold each stretch to a 

point of mild tension for about eight to 10 seconds, then 

release. Each time you stretch, go a little farther, as long as you 

are comfortable and there is no pain. Each time you release, 

take a breath, then exhale as you get back into the stretch. 

5- Instructional guidelines (Handout contains detailed 

physical stretching exercise that practiced at home) were 

distributed after finishing. Due to lack of space, the pregnant 

women were instructed to perform at home and one session 

taken at hospital. The mother asked to stop practice if, there 

were Shortness of breath, palpitations, dizziness, headache, 

nausea, severe or sudden abdominal pain, chest pain, back 

pain, pain in pubic area, vaginal bleeding, and reduced fetal 

movements after training. 

6- The mothers were followed up monthly in the outpatient 

Clinic for 3 months (from 28 weeks of gestation till delivery) 

to ensure patients compliance to independent applications of 

the interventions given (practice self-stretching exercise). 

7- Evaluation of the effectiveness practice exercise were 

evaluated by fetomaternal outcomes in 4
th

 time. 

2.8. Ethical Consideration 

Before the beginning of the study, an informed oral 

consent was taken from the women after explaining the aim 

of the study and its phases. The participants were assured of 

the confidentiality of their personal information. Women 

were allowed to withdraw from the study at any time. The 

data was collected over a period of 3 months from the 

beginning of June to the end of August 2015. 

2.9. Statistical Analysis 

Data were fed to the computer and analyzed using IBM 

SPSS software package version 20. Quantitative data were 

described using minimum and maximum, mean and standard 

deviation. Comparison between before exercise, after 

practice regarding categorical variables was tested using Chi-

square test. When more than 20% of the cells have expected 

count less than 5, correction for chi-square was conducted 

using Monte Carlo correction. To compare between the three 

periods Friedman test was applied and Significance of the 

obtained results was judged at the 5% level. 

3. Results 

As shown in Table 1, 37.5% of mothers their age ranged 

between 20-36 years. The education background of the 

mother as (42.2%) of the sample mothers has a university 

degree and mothers with preparatory and secondary 

education got the same percentage (18.8%). However, we see 

that (17.2%) of the mother have literacy. When looking at the 

working status of the mother, we see that (57.8%) are 

housewives and (42.2%) are workers. With respect to family 

income, we find that (54.7%) of the sample have family 

income less than 2000 pound, and (45.3%) had more than or 

equal 2000 pound as income. About one half (43.8%) of 

mothers have their social support from parents and (17.2%) 

from the husband and (15.6%) from others. Moreover, 

(9.4%) have their social support from brothers and (7.8%) 

from sons. Type of support for mothers are represented as 

following; (43.8%) of mothers had an affirmation support 

and (40.6%) had an affective support and only (15.6%) had a 

money support. As regard to maternal smoking about one 

half (42.2%) were passive smokers and all of them (100%) 

not practice exercise. 

Regarding Table 2, Same percentage of mothers had one 

pregnancy and more than 5 pregnancy as they represent 

(15.6%) of the sample. Only (18.8%) had 4 pregnancy and 

(34.4%) had two pregnancy. About one third (32.8%) had 

one delivery and (26.6%) had two delivery, also (20.3%) had 

more than four deliveries. Only (10.9%) and (9.4%) had three 

and four deliveries respectfully. Moreover, (37.5%) have one 

living child and (23.4%) have two living child, and (18.8%) 

have six and more living children. Only (12.5%) have three 

living child and (4.7%) have four living children. (70.3%) of 

the sampled mother did not have any complication during the 

last pregnancy and only (29.7%) had these complications 

during last pregnancy as we see that only (3.1%) have heart 

diseases and (1.6%) of the sample have hypertension and 

(4.7%) have diabetes and only (9.4%) have asthma. 

Moreover, we see that (10.9%) have anaemia. 

Table 3, Mean systolic and diastolic blood pressure during 

the three months (pre-practice and post practice 8 month and 

9 month) are shown in Table 3. The results showed that 

systolic and diastolic blood pressure in the three period had a 

significant difference (P=0.001). Fisher test showed that the 

difference between systolic and diastolic blood pressure 

before and after practice of stretching exercises (P<0.05) was 

significant. 

Table 4, shown the distribution of the study subjects 

according to their maternal outcomes, the majority (79.6%) 

of mothers delivered at gestational age more than or equal 37 

weeks of gestation. according to the type of delivery (42.1%) 

delivered normal and 57.9% delivered caesarean section. The 

reasons for C-section were repeat cesarean sections 17.1%, 

fetal distress 6.2%, Cephalo-pelvic disproportion 6.3% and 

failure to induce labor 6.3%. Three quarters (75%) of the 

study subject had no complications. There was eight patients 

with severe preeclampsia and eight with diabetes mellitus.  

Table 5, shown fetal outcomes, most (92.2%) of newborn 

was born alive and 57.8% was male gender. Regarding the 

neonatal morbidity, more than two thirds (67.2% and 73.2%) 

delivered with no complications and birth defect respectively. 

About two thirds (64.1%) of newborn their Apgar score at 1 

minute more than or equal 7 and after 5 minutes 70.3% their 

Apgar score more than or equal 7. 

There was a significant difference between the groups 
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regarding mode of delivery, fetal distress and occurrence of 

maternal complications as shown in Table 6. Among the 37 

pregnant women who had cesarean sections, had one reason. 

It was observed that, 55.6% of studied subjects who practice 

exercise delivered vaginal compared to 10.5% who not 

practice exercise. Majority of them 89.5% not practice 

exercise delivered cesarean section (C.S) compared to 44.4% 

delivered normal who practice. As regard, the reason for 

C.S., it was observed that, 58.8% not practice exercise had 

fetal distress. All (100%) of the study subjects who practice 

exercise not suffer from complications and same percentage 

(42.1%) suffer from severe preeclampsia and diabetes 

mellitus from who not practice exercise respectively.  

Table 7, There were a significant difference in variables 

related to neonatal outcomes. Among the neonatal 

complications, most (89%) of subjects who practice exercise 

not suffer from complications compare to 15.7% not practice 

such as respiratory aspiration syndrome was most prevalent 

(52.6%), followed by preterm (47.4%). After analysis, 

physical exercise did not represent a risk of the neonatal 

outcomes studied: low birth weight (1500-2500 g) was 4.4%, 

adequacy of weight (95.6%), and prematurity was (8.9%) and 

no birth defect was (89%). As regard to practice group, all of 

the neonate after 5 minutes their Apgar score more than 7 

compared to non-practice women. 

Table 1. Distribution of the study subjects according to socio-demographic 

characteristics. 

Variables No % 

Maternal age (years)   

<19 18 28.1 

20 - 36 24 37.5 

>36 22 34.4 

Education of Mother 
  

literacy 11 17.2 

primary 2 3.1 

preparatory 12 18.8 

secondary 12 18.8 

university 27 42.2 

Job 
  

House wife 37 57.8 

worker 27 42.2 

Family Income 
  

< 2000 35 54.7 

≥ 20000 29 45.3 

Social support   

parents 28 43.8 

husband 11 17.2 

sons 5 7.8 

brothers 6 9.4 

others 14 21.9 

Type of Supports   

affective 26 40.6 

affirmation 28 43.8 

money 10 15.6 

Maternal smoking 
  

Passive 27 42.2 

Active 4 6.3 

None 33 51.5 

Practice exercise (before training) 
  

Yes 0 0.0 

No 64 100.0 

Table 2. Distribution of the study subjects according to their past obstetrical 

history. 

Variables Frequency Percent 

Number of pregnancy 
  

one 14 21.9 

two 11 17.2 

three 12 18.8 

four 7 10.9 

five 6 9.4 

more than 5 14 21.9 

Number of delivery 
  

1 21 32.8 

2 17 26.6 

3 7 10.9 

4 6 9.4 

more than 4 13 20.3 

Number of living children 
  

one 24 37.5 

two 15 23.4 

three 8 12.5 

four 3 4.7 

five 1 1.6 

6 and more 13 19.4 

Complication during last pregnancy 
  

Present 19 29.7 

Not present 45 70.3 

Types of complication 
 

 

Heat disease 2 3.1 

Hypertension 1 1.6 

Diabetes 3 4.7 

Asthma 6 9.4 

Anaemia 7 10.9 

Table 3. The distribution of the study subjects according to mean of blood 

pressure measurement before and after practice physical stretching exercise 

during pregnancy, mmHg. 

Variable 
Pre-practice 

(7 month) 

8 months after 

practice 

9 months after 

practice 
 

Systolic blood 

pressure 
115.0±8.40 99.4±10.28 100.4±7.23 

F=7.377 

P=0.001 

Diastolic 

blood 

pressure 

77.2±10.7 72.8±6.33 64.3±5.90 

f=6.614 

P=0.002 

SD: Standard deviation, ANOVA: Analysis of variance 

* systolic and diastolic hypertension, defined by the mean of three clinic 

readings giving an SBP>160 mm Hg and and DBP>95 mm Hg. 

Table 4. Distribution of the study subjects according to their maternal 

outcomes. 

Outcomes Frequency Percent 

Gestational age   

<37 14 21.8 

≥37 51 79.6 

Type of delivery, (%) 
  

Vaginal delivery 27 42.1 

Cesarean 37 57.9 

Reason for C-section, (%)   

Repeat C-sections 11 17.1 

Fetal distress 18 6.2 

Cephalo-pelvic disproportion 4 6.3 

Failure to induce labor 4 6.3 

Maternal complications, (%) 
  

No complications 48 75 

severe PE 8 12.5 

Diabetes mellitus 8 12.5 
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Table 5. Distribution of the study subjects according to their fetal outcomes. 

Variables Frequency Percent 

New-born conditions 
  

Live born 59 92.2 

stillborn 5 7.8 

Infant’s sex 
  

male 37 57.8 

female 27 42.2 

Birth Weight (grams) 
  

>2500 grams 50 78.1 

1500 - 2500 grams 14 21.9 

Classification of weight according to gestational age 
  

SGA 9 14.1 

AGA 53 82.8 

LGA 2 3.1 

APGAR at the 1st minute 
  

<7 23 35.9 

≥7 41 64.1 
APGAR at the 5th minute   

<7 45 70.3 

≥7 19 29.7 

Birth defect 
  

No birth defect 47 73.2 

With congenital anomaly 11 17 

Mortality 5 7.8 

Neonatal complication  
 

No complication 43 67.2 

Preterm 14 21.9 

Neonatal hyper bilirubinemia 2 3.1 

Birth asphyxia 2 3.1 

Respiratory aspiration syndrome 3 4.7 

Table 6. Maternal outcomes in pregnant women with mild Preeclampsia PE, 

according to practice or not practice physical stretching exercise after 

intervention. 

Outcome 

Practice 

(n=45) 

Not practice 

(n=19) p 

No % No % 

Type of delivery      

Vaginal delivery 25 55.6 2 10.5 
0.001* 

Cesarean 20 44.4 17 89.5 

Reason for C-section      

Repeat C-sections 8 40 3 17.6 FEp=1.000 

Fetal distress 8 40 10 58.8 0.005* 

Cephalopelvic 

disproportion/macrosomia 
1 5.8 3 4.7 FEp=1.000 

Failure to induce labor 3 6.7 1 5.3 FEp=1.000 

Maternal complications      

No complications 45 100.0 3 15.8 FEp<0.001* 

Severe PE 0 0.0 8 42.1 FEp<0.001* 

Diabetes mellitus 0 0.0 8 42.1 FEp<0.001* 

p: p value for chi square test for comparing between the two studied groups 

FE: Fisher Exact for Chi square test  

*: Statistically significant at p ≤ 0.05 

Table 7. Neonatal outcomes in pregnant women with mild Pre-eclampsia 

(PE), according to practice exercise or not practice physical stretching 

exercise after intervention. 

Outcome 
Practice 

(n=45) 

Not practice 

(n=19) 
p 

 
No % No % 

 
Birth weight      

2500 43 95.6 7 36.8 FEp<0.001* 
1500–2500 2 4.4 12 63.2 

Outcome 
Practice 

(n=45) 

Not practice 

(n=19) 
p 

Neonatal adequacy of 

weight to gestational age 
     

SGA 2 4.4 7 36.8 
MCp<0.001* AGA 43 95.6 10 52.6 

LGA 0 0.0 2 10.5 

Gestational age at birth      

<37 41 91.1 10 52.6 FEp =0.001* 
≥37 4 8.9 9 47.4 

Apgar 1 minute      

<7 38 84.4 3 15.8 
<0.001* 

≥7 7 15.6 16 84.2 

Apgar 5 minutes      

<7 45 100.0 0 0.0 
<0.001* 

≥7 0 0.0 19 100.0 

Birth defect      

No birth defect 40 89.0 7 36.8 <0.001* 

With defect or congenital 

anomaly 
2 4.4 9 47.4 FEp<0.001* 

Mortality  3 6.6 2 10.5 FEp=0.629 

Neonatal complication      

No complication 40 89.0 3 52.6 

MCp<0.001* 

Preterm 5 11.0 9 47.4 

Neonatalhyper 

bilirubinemia 
0 0.0 2 10.5 

Birth asphyxia 0 0.0 2 10.5 

Respiratory aspiration 

syndrome 
0 0.0 3 52.6 

p: p value for chi square test for comparing between the two studied groups 

MC: Monte Carlo for Chi square test  

FE: Fisher Exact for Chi square test *: Statistically significant at p ≤ 0.05 

4. Discussion 

The results of this study showed that pregnant women that, 

practice stretching physical exercise with an a mild 

preeclampsia and chronic hypertension did not increase risk 

of maternal and neonatal outcomes and especially did not 

represent risk of hypertensive complications, prematurity, 

low fetal weight, or C-section rates. 

Because of higher adherence (70.3%) of the participants in 

practice physical stretching exercise may have benefited more 

than the not practice (29.7%). This condition, added to the fact 

that most pregnant women previously led a sedentary lifestyle, 

could explain the great amount of women refusing to 

participate in the study and lower adherence to practice 

stretching exercise as Yeo S, 2009, [12]. who stated that many 

women had difficulty in meeting the demands and proposals of 

the exercise program, discontinuing after some sessions, 

missing many sessions, and showing a low protocol adherence. 

The difference between systolic and diastolic blood 

pressure before and after practice of stretching exercises was 

significant. Because oxidative stress has been associated with 

the development of preeclampsia as Rogers et al., 2006 

reported and findings from other study has suggested a 

possible decrease in oxidative stress with yoga which 

contains stretching [30, 31]. 

Regarding maternal outcomes, about one half (42.1%) of 

the study subjects not practice stretching exercise develop 

severe PE, these results is incongruence with the findings by 

Yeo et al. [26] who studied pregnant women with a previous 
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history of PE and also found no difference in PE 

development between those engaged in walking and those 

performing stretching exercises, five times a week during 

pregnancy. 

High cesarean section rates were observed in women who 

not practice stretching exercise (89.7%). Furthermore the high 

rates of cesarean section found in this study could be related to 

the obesity, fetal distress or repeated cesarean section. It is well 

known that obesity is an important risk factor for operative 

delivery [32]. In a meta-analysis including 33 studies, 

overweight, obese, and morbidly obese pregnant women had a 

twofold to threefold increased risk of cesarean section, when 

compared to pregnant women of normal weight [33]. 

After analysis, physical exercise did not represent a risk of 

the neonatal outcomes a minority had low birth weight, and 

prematurity most of them had adequacy of weight and 

prematurity and the majority had no birth defect was. As 

regard to practice group, all of the neonate after 5 minutes 

their apgar score more than 7 compared to nonpractice 

women. The presented study supported by Yeo Set 2008, 

who stated that a prematurity rate of 22% among pregnant 

women who walked compared to 11% who only performed 

stretching exercises [26]. 

Majority of the study subject practice exercise after health 

education and training, this may be because stretching 

exercise not has requirements that each exercise type 

imposes. this result supported by Clapp et al. [34] who 

observed an increase in the velocity of placental growth and 

improvement in placental function which could be attributed 

to favorable physiological alterations due to physical 

exercise, such as an increase in maternal blood circulation. 

In contrast, women performing high-intensity physical 

activity during pregnancy may have more low-weight and 

small-for-gestational-age (SGA) newborns at birth [35, 36]. 

But in the present study, there was difference in adequacy of 

weight to gestational age, as well as in Apgar scores, between 

women who practice stretching exercise or not practice, 

probably because exercise was of low intensity and 

controlled, therefore considered safe for fetal vitality. 

 In a recent systematic review of randomized controlled 

trial, case control and cohort studies regarding exercise and 

physical activity in the prevention of worsening preeclampsia 

performed by health pregnant women showed a possible 

protective effect of leisure time physical activity in the 

worsening of preeclampsia [37]. 

It is important that midwives and nurses to have clearer 

guidance on self-independent physical stretching exercise 

which can be used to enhance and sustain physical activity 

throughout pregnancy. It is possible that women can become 

or stay physically active throughout their pregnancy. These 

interventions are most effective when delivered face-to-face. 

Training for midwives and nurses in practice and 

implementation could enhance delivery of health messages 

and intervention at routine patient appointments. This 

research article provides new knowledge about the benefits 

practice physical stretching exercise for increasing physical 

activity throughout pregnancy. It is important for those health 

professionals who are involved in the provision of antenatal 

education and public health messages. 

5. Conclusions and Recommendation 

5.1. Conclusion 

Practice physical stretching exercise in pregnant women 

with chronic hypertension and mild preeclampsia, performed 

three to five a week, regarding the practice of stretching 

physical exercise during pregnancy have ranged from not 

practice 100% to as high as 70.3%. The large range is due to 

the compliance to instructional guideline that have been used 

in this study and the conviction of mothers about the 

importance of practice stretching exercise in order to promote 

their pregnancy outcomes. Also, practice stretching physical 

exercise did not produce maternal and neonatal risk. The 

physical exercise was safe and it was not harmful to mother 

and newborn. 

5.2. Recommendation 

In future studies, it may be relevant to evaluate adherence 

to physical exercise and lifestyle changes. Also, should 

incorporate previous and future findings of improved 

pregnancy outcomes with specific volumes of physical 

activity. Additionally, further research is warranted to 

identify positive pregnancy outcomes associated with clearly 

identified definitions of physical activity and/or exercise. 
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