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Effect of pregnancy exercises and education on 
pregnancy related musculoskeletal discomforts 

Abstract
Aim. Women experience signiaicant physiological and anatomical adaptations during pregnancy to meet the maternal and foetal 
demands. Biomechanical and hormonal factors, ligament laxity, posture and weight gain may put lot of stress on musculoskeletal system 
which may in turn induce various musculoskeletal symptoms in pregnancy. Most of the women believe that physical activity during 
pregnancy is harmful to maternal and foetal health, which results reduction in their routine physical activity. Physical inactivity during 
gestational period leads to various maternal discomforts and complications. The purpose of this study is to evaluate the effect of 
structured antenatal exercise programme and education on pregnancy related musculoskeletal discomforts. 
Material and Methods. Total of 186 mothers were recruited for the study. 94 Participants were selected as the study group samples and 
92 were chosen as the control group .The study group received structured antenatal classes  and education in addition to routine 
antenatal care whereas  the control group received routine antenatal care and exercises. Antenatal classes were conducted as 
individualised therapy for the interventional group along with routine antenatal care from 20th week of gestation.  The primary 
outcome measure was pregnancy induced musculoskeletal dysfunction scale (PMDS scale). PMDS scale was assessed at 20, 24 and   32 
weeks. 
Results and Discussion. There was a signiaicant difference in the values of low back pain, symphysis pubic pain, knee pain, pelvic girdle 
pain and edema at 32 weeks (p value p< 0.05). Exercise during pregnancy increased the β endorphin levels and decrease the perception 
of pain and pregnancy induced musculoskeletal symptoms. 
Conclusion. The antenatal   exercise programme and education were found to be effective in reducing pregnancy induced 
musculoskeletal dysfunction. Hence we suggest the pregnancy exercise and education programme in routine antenatal care to improve 
maternal quality of life.
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Streszczenie
Cel. Kobiety doświadczają znacznych zmian aizjologicznych i anatomicznych w czasie ciąży, które następują, by organizm mógł sprostać 
wymaganiom matki i płodu. Czynniki biomechaniczne i hormonalne, wiotkość więzadeł, postawa i przyrost masy ciała mogą obciążać 
układ mięśniowo‑szkieletowy, co z kolei może wywoływać różne objawy ze strony układu mięśniowo‑szkieletowego w ciąży. Większość 
kobiet uważa, że aktywność aizyczna w ciąży jest szkodliwa dla zdrowia matki i płodu, co skutkuje ograniczeniem ich aktywności 
aizycznej. Brak aktywności aizycznej w okresie ciąży prowadzi do różnych dolegliwości i powikłań u matki. Celem tego badania jest ocena 
wpływu zorganizowanego programu ćwiczeń przedporodowych i edukacji na dolegliwości mięśniowo‑szkieletowe związane z ciążą.
Materiał i Metody. Do badania zrekrutowano łącznie 186 matek. 94 uczestniczek wybrano jako grupę badaną, a 92 jako grupę kontrolną. 
Grupa badana brała udział w zorganizowanych zajęciach i edukacji przedporodowej oraz była objęta rutynową opieką przedporodową; 
grupa kontrolna była objęta rutynową opieką przedporodową i programem ćwiczeń. Zajęcia prenatalne były prowadzone jako 
zindywidualizowana terapia dla grupy badanej równolegle do rutynowej opieki przedporodowej od 20. tygodnia ciąży. Podstawowym 
miernikiem wyniku była skala dysfunkcji mięśniowo‑szkieletowych wywołanych ciążą (skala PMDS). Skalę PMDS oceniano w 20, 24 i 32 
tygodniu.
Wyniki i Dyskusja. Stwierdzono istotną różnicę w wartościach bólu krzyża, bólu spojenia łonowego, bólu kolana, bólu obręczy miednicy i 
obrzęku w 32 tygodniu (wartość p < 0,05). C:wiczenia w czasie ciąży zwiększają poziom β‑endorain i zmniejszają odczuwanie bólu oraz 
objawów mięśniowo‑szkieletowych wywołanych ciążą.
Wniosek. Stwierdzono, że program ćwiczeń przedporodowych i edukacja skutecznie zmniejszają dysfunkcję mięśniowo‑szkieletową 
wywołaną ciążą. Dlatego proponujemy, aby program ćwiczeń ciążowych i edukacja stanowiły element rutynowej opieki przedporodowej 
w celu poprawy jakości życia matki.

Słowa kluczowe
Ciąża, dolegliwości mięśniowo‑szkieletowe, ćwiczenia ciążowe, edukacja przedporodowa i dolegliwości związane z ciążą
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Introduction
Women experience significant physiological and anatomical 
changes during pregnancy to meet the increased physical and 
metabolic needs of the growing fetus. Pregnancy induces pro‐
found alterations in hormonal, cardiovascular, respiratory, re‐
nal and gastrointestinal systems which allow the development 
of the fetus and prepare the mother and the fetus for the pro‐
cess of delivery. Another important system which undergoes 
changes during pregnancy is the musculoskeletal system.
Exaggerated lordosis of the lower back, forward flexion of the 
neck, rounded shoulders and hyper extended knee typically 
occur to compensate for the enlarged uterus and thereby brin‐
ging in a change in center of gravity. As the gestational age 
increases, the added weight of the baby pulls the uterus for‐
ward and can cause increased back discomforts. Due to hor‐
monal influences, the ligaments become soft leading to 
muscle aches, circulatory changes leading to cramp, edema, 
varicose veins and compression syndromes such as carpal 
tunnel, tarsal tunnel syndrome and maralgiaparasthetica. [1, 2]
The sacroiliac joint or the pubic symphysis pain is also com‐
mon in pregnancy, especially in women with high levels of 
relaxin. Changes in the width of the pubis symphysis usually 
occur during pregnancy and maximum widening is 10 mm 
which is considered as non­pathologic [3]. Studies showed 
that 8% of pregnant women are severely disabled due to pe‐
lvic girdle pain [4]. Leg cramping is involuntary, localized 
and painful calf muscle contractions typically occur at night 
and usually lasts for seconds to minutes [5, 6]. Lower extre‐
mity symptoms are common in pregnant women and post na‐
tal mothers than nulliparous women [7].
The common musculoskeletal discomforts during pregnancy 
include low back pain, upper back pain, lower extremity pain, 
foot pain, sacroiliac joint pain, symphysis pubic pain, lower 
limb and foot dysfunctions, carpal tunnel syndrome, de Qu‐
ervain’s stenosing tenosynovitis, pelvic pain etc. Most women 
consider their discomfort as part of gestational changes unless 
its severity affects their regular activities. Women may expe‐
rience a variety of discomforts other than musculoskeletal ori‐
gin during pregnancy such as fatigue, nausea, vomiting, 
tiredness,breathlessness,insomnia,heart burn, hemorrhoids, 
pelvic pressure or heaviness and incontinence. 
Pregnant women without medical and obstetric complications 
should involve in 30 minutes of regular physical activity such 
as walking [8]. Most of the women perceive that physical ac‐
tivity during pregnancy is harmful to maternal and foetal he‐
alth, which results reduction in their routine physical activity. 
Findings indicate that joint laxity is more in the sedentary 
group as the pregnancy progress. Sometimes it may affect the 
endurance and mobility of the mothers. Sedentary lifestyle 
during pregnancy may increase development of pregnancy re‐
lated discomfort than mothers who involve in leisure time 
physical activities [9]. Based on the literature, it was observed 
that there is an increase in the reporting of maternal musculo‐
skeletal dysfunctions during pregnancy. This study aimed to 
evaluate the effect of structured antenatal exercise programme 
and education on pregnancy related musculoskeletal discom‐
forts. 

Material and Methods
With a 20% dropout, the sample size was calculated as 98 in 
each group by hypothesis testing for single proportion. As per 
eligibility criteria 292 mothers were screened and 186 mo‐
thers were selected for this randomized controlled trial. Mo‐
thers with aged 21–36 years, gestational age more than 20 
weeks, mothers who planned their childbirth in Sri Rama‐
chandra Hospital were included in the study. Mothers with 
history of thyroid disease, miscarriage, cervical incompeten‐
ce,vaginal bleeding or fluid loss,hypertension,pre existing 
cardiovascular,respiratory or renal diseases, multiple pre‐
gnancies, chronic musculoskeletal pain,anaemia, blood disor‐
ders were excluded. Randomization and sampling was 
executed by Allocation concealment through Sequentially 
Numbered Opaque and Sealed Envelops (SNOSE) method by 
using brown opaque envelopes. 94 participants were chosen 
as the study group participants and 92 were assigned to the 
control group as per block randomization method. An infor‐
med written consent was obtained from all the study partici‐
pants.
Antenatal classes were conducted as individualised therapy 
for interventional group along with routine antenatal care 
from 20th week of gestation. The antenatal exercise program‐
me is the combination of warm up exercises, exercises for 
upper limb, lower limb, trunk muscles, exercises for posture 
and back care, gentle stretching exercises, relaxation techni‐
que (Progressive Muscle Relaxation) and cool down exerci‐
ses. Education programme focused on posture and back care 
strategies. Guidelines and warning signs for training sessions 
were followed as per the principles of American College of 
Sports Medicine (ACSM) and the American College of Ob‐
stetricians and Gynaecologists (ACOG).Audio visual aids 
and hand outs were used for education and follow up was en‐
sured. During the first session (20 weeks) both the mothers 
were asked to fill the Pregnancy Musculo skeletal Discomfort 
Scale (PMDS) which contained demographic data, parity, 
musculo skeletal discomfort severity with interference to the‐
ir daily routine and frequency of symptoms [10]. Mothers 
were asked to mark on the body chart. For the better illustra‐
tion of symptoms, the location of pain above the fifth lumbar 
vertebra were noted as low back pain, areas below the fifth 
lumbar vertebra, anterior, posterior and lateral marking of 
iliac crests were clarified as pelvic girdle pain. Pelvic pain 
and lumbar pain was distinguished by posterior pelvic pain 
provocation test which has high sensitivity, specificity and 
reliability. FABER test was used to diagnose hip pain. For 
queries and clarifications while filling­ up the questionnaire 
and to distinguish the symptoms, a physiotherapist assisted 
the mothers in outpatient department. First two sessions were 
conducted between 20­24 weeks of gestational age. Next 
three sessions were conducted, once in every two weeks. At 
the end of the fifth session (32 week), mothers in the inte‐
rventional and control group were requested to fill PMDS qu‐
estionnaire. Control group were on routine antenatal care. 
Mothers enrolled in the study were followed­up till their stu‐
dy period. Exercise adherence diary maintained for 12 weeks 
follow­up.
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Figure 1. Consort flow diagram
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Results

Statistical analysis were done using SPSS.24 version. Varia‐
bles such as age,BMI,educational status, occupation and so‐
cioecononomic levels were comparable at baseline (Table 1). 
The between group analysis showed a significant difference in 
the values of low back, pubic pain, knee pain, leg cramps and 

edema at 32 weeks (Table 2). The physical discomforts of the 
interventional group such as upper back pain, carpal tunnel syn‐
drome, hip, foot pain and numbness and tingling of lower limb 
had shown improvements better than the control group but no 
statistically significant difference is noted between the groups.

Table 1. Baseline Characteristics of Both Groups

26.30 (3.35)

159.61 (4.61)

24.2 (1.68)

(N = 84)

26.24 (2.55)

158.97 (3.63)

24.41 (1.54)

(n = 86)

Age [years]

Height [cm]

Prepregnancy BMI [kg/m2]

Total

Interventional
Mean (SD)

Control
Mean (SD)

Table 2. Comparison of changes in musculoskeletal discomforts among pregnant women between the groups at 32 weeks of 
gestation

3 (3.6)

4 (4. 8)

5 (6.0)

1 (1.2)

19 (22.6)

6 (7.1)

9 (10.7)

1 (1.2)

4 (4.8)

3 (3.6)

1 (1.2)

5 (6.0)

5 (6.0)

12 (14.3)

7 (8.3)

6 (7.1)

6 (7.1)

4 (4.8)

3 (3.6)

7 (8.3)

33 (39.3)

10 (11.9)

18 (21.4)

1 (1.2)

8 (9.5)

10 (11.9)

7 (8.3)

6 (7.1)

15 (17.9)

12 (14.3)

13 (15.5)

6 (7.2)

5 (5.8)

6 (7.0)

7 (8.1)

4 (4.7)

25 (29.0)

21 (24.4)

22 (25.6)

2 (2.3)

9 (10.5)

12 (14)

6 (7.0)

9 (10.5)

8 (9.3)

23 (26.7)

13 (15.1)

12 (14.0)

7 (8.2)

1 (1.1)

0 (0.0)

5 (5.8)

17 (19.8)

4 (4.7)

11 (12.8)

1 (1.2)

3 (3.5)

5 (5.8)

6 (7.0)

2 (2.3)

8 (9.3)

9 (10.5)

4 (4.7)

6 (7.0)

0.756

0.327

0.186

0.347

0.020*

0.004*

0.026*

0.854

0.122

0.029*

0.161

0.207

0.216

0.124

0.035*

0.352

Neck pain 

Upper back pain

Rib pain /soreness

CTS

Low back pain

Pubic pain

Pelvic girdle pain

Coccydynia

Hip pain

Knee pain

Ankle pain

Foot /Heel pain 

Lower limb tingling/numbness

Pedal edema

Leg cramps

Abdominal cramps

Deteriorated Improved Deteriorated Improved
Interventional n (%) Control n (%) P valueMusculoskeletal dysfunction 

* Significant at p < 0.05, chi square test
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Discussion 
Practice of exercises during pregnancy in health care system 
has not been implemented as standard of care in most of the de‐
veloped and developing countries due to lack of awareness and 
knowledge among health care practitioners and general popula‐
tion. This trial evaluated the effect of antenatal exercises and 
education with long term follow up among uncomplicated pre‐
gnant women. The PMDS questionnaire was used to compare 
the pregnancy induced musculoskeletal discomforts between 
the study and the control group at 20 weeks, 24 weeks and 32 
weeks [10]. The between group analysis of PMDS score reve‐
aled a significant improvement in low back pain, pubic pain, 
knee pain, leg cramp and pedal edema at 32 weeks. The fin‐
dings presented here are consistent with the findings of Gar‐
shasbi & Faghih Zadeh [11]. Most mothers complained lumbar 
low back pain during prolonged sitting, standing and house 
hold lifting activities and thus it was observed that the low back 
pain is related to prolonged weight bearing activities. 
In the present study, pubic symptoms decreased in 11.9% of the 
mothers in the interventional group, whereas, in the control gro‐
up it was 4.7%. Jain et al. (2006) stated that the pelvic floor tra‐
ining from the first trimester during pregnancy was associated 
with the reduced risk of developing Symphysis Pubic Dysfunc‐
tion (SPD) [12]. The strengthening of transverses abdominis 
exercises increased the core stability and thus preventing the on‐
set of pelvic girdle and lower back pain. These exercises were 
thought to prevent the symptoms of SPD if practiced regularly 
during pregnancy. Depledge et al. (2005) in their study, the inte‐
rventional group received specific exercises focused on pelvic 
stability such as abdominal stabilization, pelvic floor, lattissimus 
dorsi, gluteus maximus and hip adductor strengthening. The 
practice of few activities in the daily routine increased the strain 
on already loaded joints with hormonal and physical chan‐
ges.The advice on particular movements such as excessive hip 
abduction, single leg standing and back care strategies would 
reduce the SPD discomforts during pregnancy [13]. 
Kokic et al. (2017) evaluated the effects of antenatal exercise 
programme with supervision on pregnancy induced lumbar and 
pelvic girdle pain. There were no marked changes in the results 
of pain characteristics between the groups but the experimental 
group mothers reported less lumbo pelvic pain (55%) than the 
control group mother (81.8%) [14]. Mørkved et al. (2007) also 
explained the effect of antenatal exercise programme on PGP 
symptoms with similar results [15]. This study showed that 
21.4% of the interventional group showed improvement in pe‐
lvic girdle pain and 12.8% in the control group.The severity of 
the PGP symptoms are influenced by uneven weight bearing of 
pelvis and adapting similar posture for longer duration. Pelvic 
girdle discomforts may be experienced in unilateral or bilateral 
and can interfere with functional activities such as walking, 
prolonged sitting, climbing stairs, turning in bed, and getting 
out of cars, low chairs, and baths [16]. Awareness on the func‐

tional activities like getting out of bed, back rest with additional 
pillow support, ideal back care strategies while doing house­ke‐
eping, lifting, and bending in combination with exercise therapy 
showed better improvement in the interventional group.
Among other dysfunctions, we found 11.9% of the mothers sho‐
wed improvement in knee pain in the interventional group against 
5.8% in the control group. The study findings showed that lower 
limb exercises and circulatory exercises to the interventional gro‐
up had significant positive benefits. Mantle et al (2004) stated that 
circulatory exercises were found to be useful in relieving cramp 
and pedal edema. In the present study, the control group had 4.7% 
of improvement in leg cramps while the interventional group sho‐
wed 15.5% improvement [17]. Upper back pain during pregnancy 
developed due to increased thoracic kyphosis, increased breast 
weight, rounded shoulder, lack of undergarment support for bre‐
asts.The exercise programme for shoulder girdle and postural cor‐
rection and education had an effect in the outcome of upper back 
pain but it was not statistically significant. Similarly lower limb 
symptoms showed better improvement in interventional group 
than in the control group. The lower limb stretching exercises 
along with ankle foot exercises could have facilitated the circula‐
tion and prevented the venous stasis and dependent edema. 
Morino et al. (2015) found the risks of pregnancy induced discom‐
forts were increased in women with high or low pre­pregnancy 
BMI, which affected not only the daily activities, but also interfe‐
red their health related quality of life (HRQoL). Hence young wo‐
men must be motivated and encouraged in maintaining their BMI 
on optimal range at their reproductive age. Thameer A Hamdan et 
al. (2014) stated that most of the pregnancy related musculoskele‐
tal disorders if detected early and given with self­management 
strategies and education would be efficient in antenatal care [18]. 
The study results showed that interventional exercises have bene‐
fitted the participants in the reduction of musculoskeletal discom‐
forts in the study group when compared to the control group. 

Conclusion
The antenatal exercise programme and education were found 
to be effective in reducing pregnancy related musculoskeletal 
discomforts. So the exercise programme mentioned in this stu‐
dy may be prescribed as a preventive procedure with the ad‐
vancement of pregnancy for musculoskeletal problems 
especially for low back pain, pubic pain, pelvic girdle pain, 
cramp and lower limb symptoms. Hence we suggest the com‐
prehensive structured pregnancy exercise and education pro‐
gramme in routine antenatal care.
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