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prevalence may range from 1-14% of all pregnancies 

depending on population and screening modality.4 In 

Malaysia, a 2010 epidemiological study showed that 

the incidence of GDM was 8.66%, with most in the 

age range of 31-40 years old.5  

 

Risk factors for GDM include ethnicity, maternal 

obesity, maternal age, family history and history of 

GDM in a previous pregnancy.6 GDM can result in 

maternal and fetal complications. The mother 

suffers an increased risk of Caesarean and operative 

vaginal delivery and the fetus faces increased risk of 

macrosomia and shoulder dystocia.7 

 

A meta analysis of 20 relevant studies from 1960 to 

2009 showed a seven fold increased maternal risk of 

developing type 2 diabetes.8 

 

The mainstay of treatment of GDM is to optimize 

glucose control and improve pregnancy outcome, 
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ABSTRACT 

 

Introduction: Good control of glycaemia negates potential maternal and fetal complications. A diet 

suitable for women with gestational diabetes mellitus (GDM) is a first line approach. However, little is said 

about suitable exercise in pregnancy that will potentially help control glycaemia. This pilot study seeks to 

understand the perceived barriers to exercise in women with GDM. Materials and Methods: This cross-

sectional study recruited patients with GDM on diet control at the antenatal clinic of Hospital Sultanah 

Aminah Johor Bahru, Malaysia between October 2017 and January 2018. Those who fulfilled the recruitment 

criteria were approached and 89 women consented to participate. Data was obtained from antenatal 

records and a self-administered questionnaire. Results: The mean age of the participants was 33.3 years. 

More than 80% were Para 1 and above. 69.6% were either overweight or obese at booking of pregnancy. 

80.9% were aware that exercise was necessary for women with GDM. Only 6.7% say that healthcare 

professionals were their source of information on exercise in pregnancy. 77.3% of the women with low 

physical activity had full time jobs. Housewives (64.5%) had the highest level of physical activity. Tiredness 

(43.8%), childcare duties (38.2%) and lack of time (27.0%) were the most common perceived barriers to 

exercise. Nulliparity was significantly associated with tiredness. Conclusion: Main barriers to exercise are 

tiredness and childcare duties. Health care professionals did little in educating women with GDM on suitable 

exercise. 

 

KEYWORDS: exercise; barrier; gestational diabetes  

INTRODUCTION      

 

Gestational diabetes mellitus (GDM) is one of       

the most common metabolic disorders during 

pregnancy. GDM is defined as any degree of glucose 

intolerance with onset or first recognized during 

pregnancy.1 Insulin resistance and relative 

pancreatic β-cell dysfunction is thought to lead to 

GDM.2,3 GDM occurs when a woman’s β-cells are 

insufficient, leading to an inability to overcome the 

diabetogenic state of pregnancy.3 GDM affects 

approximately 4% of pregnant women, while the 
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consent. 

 

Inclusion Criteria   

1. Women pregnant with singleton pregnancies 

aged 18 above and able to provide informed 

consent.  

2. Individuals diagnosed with gestational diabetes 

mellitus as determined by an abnormal Modified 

Glucose Tolerance Test (MGTT) undertaken in 

either the first or second trimester. An 

abnormal MGTT is defined as 2-hour post-

glucose challenge, a plasma glucose level of 7.8 

mmol/litre and above based on Ministry Of 

Health guidelines before 1/7/2018.  

3. Individuals on diet control only for their GDM. 

 

Exclusion Criteria 

1. Individual with underlying type 1 or type 2 

diabetes mellitus. 

2. Individual is on antiepileptic or antipsychotic 

medications.  

3. Individual is on insulin therapy for her GDM. 

Metformin is not a treatment option at the 

study site. 

4. Individual with medical or obstetrical 

contraindications to exercise in pregnancy, 

which are: pregnancy-induced hypertension, pre

-term rupture of membranes, pre-term labour 

during the prior or current pregnancy, 

incompetent cervix or cerclage placement, 

persistent second- or third-trimester bleeding, 

placenta previa, intrauterine growth 

retardation, chronic hypertension, thyroid 

function abnormality, cardiac disease, vascular 

disease and pulmonary disease. 

 

Assessment  

A structured questionnaire consisting of two sections 

administered by the interviewer and two self-

administered sections was compiled with the aim of 

assessing the daily physical activity level of patients 

with GDM and their perceived barriers to physical 

activity. Secondary objectives assessed in the 

questionnaire are the socio demographics and 

pertinent obstetric history of the participants and 

their perception towards GDM and exercise whilst 

pregnant. 

 

In  the first section, socio demographic data and 

details of current and past pregnancies were 

obtained from individual antenatal booklets and 

were recorded by the interviewer. Next, details of 

daily physical activity was obtained using either the 

which generally involves diet modification and 

implementation of an exercise regime. If glycemic 

control is not achieved, pharmacological therapy is 

introduced. Exercise has been shown to play an 

effective role in glycemic control.9 The American 

College of Obstetricians and Gynecologists (ACOG) 

recommends exercise and dietary changes before 

starting medication to control glycaemia in GDM .10 

Current guidelines suggest aerobic and resistance 

exercises of moderate intensity for 30-45 minutes a 

day for 5 times a week. 11,12 It has been shown in 

previous publications that exercise can reduce levels 

of HbA1c and blood sugar profile, in addition to 

decreasing the risk of developing type 2 diabetes 

and improving pregnancy outcomes.11,13 Abnormal 

glucose regulation was also shown in Asian women 

with poor sleep quality or short nocturnal sleep 

duration.14  

 

Maternal compliance towards exercise has generally 

been poor, with only a reported 34% achieving 

adequate physical activity. The barriers to exercise 

participation in women have largely been female 

ideologies of good mothering, with common cited 

barriers such as lack of childcare facilities and lack 

of time.15,16 Maternal perceptions towards exercise 

are therefore one of the largest influences on the 

physical activity levels of pregnant women. This 

study explored maternal attitudes, beliefs and 

awareness towards exercise as a tool for controlling 

GDM, as well as to further understand the barriers 

to exercise participation. The findings aim to 

provide invaluable data for future health promotion 

programs and guidelines for GDM, which can be 

customized to the specific needs of the population.  

  

METHODS 

 

Study design 

This was a cross-sectional study conducted at 

Hospital Sultanah Aminah, Johor Bahru, Malaysia 

between October 2017 and January 2018. The study 

has obtained ethics approval from Malaysian Medical 

and Research Ethics Committee  (16-2542-32208) 

and Monash University Research and Ethics 

Committee (8708). 

 

Study population 

Every patient with GDM attending the antenatal 

clinic sessions who fulfilled the inclusion and 

exclusion criteria, and on diet control were 

approached for consent. A total of 89 patients 

agreed to be interviewed and 15 patients declined 
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validated English or Malay language versions of  The 

World Health Organisation Global Physical Activity 

Questionnaire (http://www.who.int/ncds/

surveillance/steps/GPAQ/en/). The third part 

consisted of a few questions asking participants on 

their knowledge of exercise in a patient with GDM. 

The final part was an open-ended question on what 

the respondents felt were their barriers to exercise. 

Four blank lines were given and respondents were 

free to write as many barriers as they wanted.            

To ensure uniformity in administering the 

questionnaire, data was collected by a single 

interviewer during every antenatal clinic session 

held in the study period. The interviewer had been 

briefed by the team on proceedings of the 

questionnaire prior to initiation of data collection. 

 

Statistical analysis  

The demographic characteristics and awareness on 

exercise were described using either mean 

(standard deviation), median (interquartile range) 

or frequency (percentage). The association between 

demographic characteristics and level of physical 

activity as well as perceived barriers to exercise was 

analysed using chi square or Fisher’s exact test. Data 

analysis was performed using IBM® SPSS® Statistics 

V22. A p-value of less than 0.05 was considered as 

significant. 

 

RESULTS 

 

The mean age of the respondents were 33.3+5.5 

years, with majority being Malays (62.9%). A 

majority of them were full-time workers (52.8%), 

followed by homemakers (44.9%) and only two 

women were working on shift. Almost 45% of them 

do not have a personal income and About 48% of 

them were earning between RM1,000 and 4,999. 

More than 80% of them were Para 1 and above. The 

current median gestational age was 36 (IQR=4.5) 

weeks, with 12.5 (IQR=3.9) weeks median 

gestational age at booking. We found 69.6% of 

Description Mean SD n  % 

Age (years) 33.3 5.5   

     

Age group (years) <30   22 24.7 

 30-39   53 59.6 

 >40    14 15.7 
      

Ethnicity 

Malay   56 62.9 

Chinese   15 16.9 

Indian   16 18 

Others   2 2.2 
      

Working status 

Full time   47 52.8 

Shift work   2 2.2 

Not working    40 44.9 
      

Personal income per month 
(RM) 

<1,000   3 3.4 

1,000-4,999   42 47.2 

>5,000    4 4.5 

No income   40 44.9 
      

Paritya 1 1     
          

Parity category                         Nullipara     17 19.1 

                           Para 1 & above     72 80.9 
            
Current gestational age (week)a 36 4.5     
          
Gestational age at booking (week) 12.5 3.9   

     

Booking BMI (kg/m2) 28.1 5.6   

     

BMI category Normal   27 30.3 

 Overweight   31 34.8 

 Obese   31 34.8 
          

Past pregnancies with GDM 
Yes   26 29.2 
No     63 70.8 

aMedian (IQR)      

     Table 1: Description of respondents (N=89) 
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Table 3 shows the factors associated with the level 

of physical activity as measured by GPAQ. We found 

significant association between level of physical 

activity and working status (p=0.010) as well as 

personal income (p=0.024). More than three 

quarters of the women with low physical activity 

had full time jobs, while the highest percentage of 

high level of physical activity can be seen among 

housewives (64.5%). This finding corresponds to the 

association found between personal income and 

physical activity.  

 

An analysis showed tiredness (43.8%), childcare 

duties (38.2%) and lack of time (27.0%) to be the 

most common perceived barriers to exercise (Figure 

1) among these women. Tiredness was noted in 

39.2% of those of Malay ethnicity but the figure rose 

to 46.7% in ethnic Chinese and a glaring 62.5% for 

ethnic Indians. Only 11.2% of them did not find any 

barriers to exercise. Further exploration on these 

common barriers is shown in Table 4. Nulliparity was 

significantly associated with tiredness (p=0.013) 

although they had no childcare duties (p=0.002). As 

expected, lack of time was associated with working 

status (p=0.002) and personal income (p=0.001).  

 

DISCUSSION 

 

The participants’ characteristics showed that 34.8% 

of them were overweight and another 34.8% were 

obese at booking. The risk of developing GDM is 2.14

-fold higher for overweight (BMI: 25.0–29.9), 3.56-

fold higher for obese (BMI: ≥30.0) and 8.56-fold 

higher for severely obese women (BMI: ≥40.0) 

compared to normal weight pregnant women (BMI: 

<25.0).17 These patients will benefit from exercising 

not only during pregnancy but also beyond as 

exercise increases insulin sensitivity. It was noted 

that only 24.7% scored low levels of activity. 

Another 40.5% and 34.8% scored medium and high 

levels of activity. This did not correlate with the BMI 

recorded. Obesity generally develops when energy 

intake exceeds energy expenditure over a period of 

time. This suggests that energy intake is excessive in 

the participants who were overweight or obese. 

Alternatively, the participants could have 

overestimated their level of physical activity in 

GPAQ. Sedentary time was significantly 

underestimated and vigorous physical activity was 

significantly overestimated in a study using GPAQ 

compared to an objective measure of physical 

activity.18 

women to be overweight or obese based on their 

booking BMI. Less than 30% of them had a history of 

GDM in past pregnancies. Table 1 presents the 

characteristics of the study respondents.  

 

On a positive note, about 81% of the respondents 

were aware that exercise is necessary for women 

with GDM (Table 2). About two thirds knew exercise 

could assist in lowering the blood glucose level. 

However, only 32.6% were aware that exercise helps 

to decrease weight, and a smaller proportion was 

aware that it could help to increase insulin level 

(15.7%). Majority of the women (43.8%) said women 

with GDM require normal exercise level, while 29 of 

them said that group will require more exercise than 

usual is required. News articles were the most 

common source of information on exercise (12.4%). 

However, it was worrying that more than 56% 

claimed that they were never told about the 

importance of exercise by anyone. Only 6.7% said 

that healthcare professionals were their source of 

information on suitable exercise during pregnancy.  

 

   n  % 

Exercise is necessary 
for women with GDM 

Yes 72 80.9 

No 7 7.9 

Do not   
know 10 11.2 

    

Exercise helps to         
decrease body weight 

Yes 29 32.6 

No 60 67.4 

    

Exercise helps to           
decrease glucose in 
blood 

Yes 54 60.7 

No 35 39.3 

    
Exercise helps to           
increase insulin Yes 14 15.7 

 No 75 84.3 

    

Amount of exercise 
needed by women with 
GDM 

More       
exercise 

29 32.6 

Normal            
exercise 

39 43.8 

Rest more 1 1.1 

Do not know 20 22.5 

    

Source for information 
about exercise 

Health care 
professionals 6 6.7 

 News          
articles 

11 12.4 

  Friends 2 2.2 

  Others 20 22.5 

  Not told by 
anyone 

50 56.2 

Table 2: Awareness on exercise 
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Health Malaysia has a comprehensive advise                    

on exercise during pregnancy (http://

aktif.myhealth.gov.my/en/exercise-during-

pregnancy2/) and (http://www.myhealth.gov.my/

en/antenal-excercise/). Despite this, health care 

professionals have largely not broached the subject 

of exercise and educate the patients on where to get 

further information. Implementation of a low-cost, 

culturally appropriate model of care for a group of 

women with GDM in South India brought positive 

behavioural change in the form of improved physical 

activity and reduction of sedentary time. This model 

included counselling on GDM and its implications, 

nutritional advise and personalised session on the 

benefits of exercise. A booklet with illustrated 

exercises that are safe in pregnancy was also given.20 

Adopting a similar approach will be helpful. Health 

care professionals can play a pivotal role in 

educating pregnant women on the recommendations 

and the benefits of exercise.21   

 

The most commonly cited barrier to exercise in this 

study is tiredness otherwise known as fatigue, which 

was identified by 43.8% of respondents. Similarly, in 

other studies, tiredness is often cited as a barrier           

to physical activity in pregnant women.19,22 A 

longitudinal study following 42 women from 

preconception to post-pregnancy period showed a 

significant increase in fatigue in pregnant women 

compared to pre-pregnancy period. A possible 

explanation on how tiredness affects physical 

activity is a higher fatigue level results in higher 

levels of perceived stress which is shown to 

decreases physical activity levels.23,24 

 

The causes of tiredness can be explained by 

physiological changes and pathological medical 

  

Physical activity (MET Level) P 

Low Medium High 
 

n (%) n (%) n (%) 

Age 
(years) 

<30 7 (31.8) 9 (25.0) 6 (19.4) 

0.827 30-39 11 (50.0) 22 (61.1) 20 (64.5) 

>40  4 (18.2) 5 (13.9) 5 (16.1) 

      

Ethnicity Malay 13 (59.1) 22 (61.1) 21 (67.7) 0.121 

 Chinese 4 (18.2) 9 (25.0) 2 (6.5)  

 Indian 5 (22.7) 3 (8.3) 8 (25.8)  

 Others 0 (0.00 2 (5.6) 0 (0.0)  

      

Parity  
category Nullipara 6 (27.3) 7 (19.4) 4 (12.9) 0.422 

 
Para 1 & 
above 16 (72.7) 29 (80.6) 27 (87.1)  

      

BMI         
category 

Normal 6 (27.3) 10 (27.8) 11 (35.5) 

0.3 Overweight 10 (45.5) 9 (25.0) 12 (38.7) 

Obese 6 (27.3) 17 (47.2) 8 (25.8) 

      

Working 
status 

Full time 17 (77.3) 20 (55.6) 10 (32.3) 

0.010* Shift work 0 (0.0) 1 (2.8) 1 (3.2) 

Not        
working  

5 (22.7) 15 (41.7) 20 (64.5) 

      

Personal 
income 
(RM) 

<1,000 1 (4.5) 1 (2.8) 1 (3.2) 

0.024* 

1,000-
4,999 

14 (63.6) 19 (52.8) 9 (29.0) 

>5,000  2 (9.1) 1 (2.8) 1 (3.2) 

No       
income 5 (22.7) 15 (41.7) 20 (64.5) 

      
Aware-
ness for 
need of       
exercise 
in women 
with GDM 

Yes 17 (77.3) 30 (83.3) 25 (80.6) 0.82 

No 1 (4.5) 3 (8.3) 3 (9.7)  

Not sure 4 (18.2) 3 (8.3) 3 (9.7)   

Data analysed with Chi Square of Fisher’s Exact test.   

*significant at p<0.05      

Table 3: Factors associated with level of physical activity 
(GPAQ) 

A worrying but definitely correctable point is the 

lack of health care professionals’ advise (6.7%) on 

suitable exercise in pregnancy. Although 56.2% say 

that nobody told them of the need to exercise, 

80.9% knew that exercise was necessary for women 

with GDM. This can be attributed to logical 

reasoning. This leads to the question of the 

credibility of information source of the remaining 

43.8% of participants. There were various responses 

to the amount of exercise required ranging from not 

knowing to more exercise than usual. The lack of 

health care professionals advise on exercise is not 

peculiar to our study as the same has been 

highlighted in a Finnish study.19 The Ministry of 

 Figure 1 : perceived barriers to exercise 

http://aktif.myhealth.gov.my/en/exercise-during-pregnancy2/
http://aktif.myhealth.gov.my/en/exercise-during-pregnancy2/
http://aktif.myhealth.gov.my/en/exercise-during-pregnancy2/
http://www.myhealth.gov.my/en/antenal-excercise/
http://www.myhealth.gov.my/en/antenal-excercise/
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conditions that arise during pregnancy, 

psychological factors (identity, mental status and 

coping skills)  or situational factors (age, lifestyle, 

support  system, parity, duration of sleep, exercise 

and socio-economical background).15 In addition, 

the determinants of fatigue differ in each 

trimester. Age and physiological factors contributes 

the most to fatigue in the first trimester while 

duration of sleep is the most important determinant 

of fatigue in the third trimester.25 

 

During pregnancy, many physiological changes can 

precipitate tiredness. Pregnancy is a period where 

many physiological changes occur in order to meet 

the needs for fetal development and subsequent 

labour.26 These changes include cardiovascular, 

respiratory, gastrointestinal, metabolism and 

hormonal changes. Firstly, plasma volume 

progressively expands throughout pregnancy and it 

exceeds the increase in red cell mass. This 

haemodilution results in a drop in hemoglobin 

levels, which pushes the body to synthesise more 

red blood cells. The increased requirement for 

haemoglobin as well as the reduced oxygen carrying 

capacity of the blood is one possible explanation for 

tiredness during pregnancy. When there is severe 

haemoglobin drop, with Hb levels of <110g/L, this 

becomes pathological and is defined by World 

  Perceived barriers to exercise 

 

Tiredness 
P 

Childcare duties 
P 

Lack of time 
P 

Yes No Yes No Yes No 

n (%) n (%)   n (%) n (%)   n (%) n (%)   

Age (years) 

<30 11 (28.2) 11 (22.0) 0.129 8 (23.5) 14 (25.5) 0.921 4 (16.7) 18 (27.7) 0.41 

30-39 19 (48.7) 34 (68.0)  20 (58.8) 33 (60.0)  17 (70.8) 36 (55.4)  

>40  9 (23.1) 5 (10.0)  6 (17.6) 8 (14.5)  3 (12.5) 11 (16.9)  

           

Ethnicity Malay 22 (56.4) 34 (68.0) 0.253 18 (52.9) 38 (69.1) 0.454 14 (58.3) 42 (64.6) 0.683 

 Chinese 7 (17.9) 8 (16.0)  7 (20.6) 8 (14.5)  4 (16.7) 11 (16.9)  

 Indian 10 (25.6) 6 (12.0)  8 (23.5) 8 (14.5)  6 (25.0) 10 (15.4)  

 Others 0 (0.0) 2 (4.0)  1 (2.9) 1 (1.8)  0 (0.0) 2 (3.1)  

           

Parity Nullipara 12 (30.8) 5 (10.0) 0.013* 1 (2.9) 16 (29.1) 0.002* 4 (16.7) 13 (20.0) 1 

 Para 1 & 
above 

27 (69.2) 45 (90.0)  33 (97.1) 39 (70.9)  20 (83.3) 52 (80.0)  

           

BMI        
category 

Normal 12 (30.8) 15 (30.0) 1 8 (23.5) 19 (34.5) 0.538 8 (33.3) 19 (29.2) 0.832 

Over-
weight 13 (33.3) 18 (36.0)  13 (38.2) 18 (32.7)  7 (29.2) 24 (36.9)  

Obese 14 (35.9) 17 (34.0)  13 (38.2) 18 (32.7)  9 (37.5) 22 (33.8)  

           

Working 
status 

Full time 24 (61.5) 23 (46.0) 0.281 18 (52.9) 29 (52.7) 1 19 (79.2) 28 (43.1) 0.002* 

Shift work 1 (2.6) 1 (2.0)  1 (2.9) 1 (1.8)  1 (4.2) 1 (1.5)  

Not       
working  14 (35.9) 26 (52.0)  15 (44.1) 25 (45.5)  4 (16.7) 36 (55.4)  

           

Personal 
income 
(RM) 

<1,000 1 (2.6) 2 (4.0) 0.411 2 (5.9) 1 (1.8) 0.801 1 (4.2) 2 (3.1) 0.001* 

1,000-
4,999 22 (56.4) 20 (40.0)  16 (47.1) 26 (47.3)  19 (79.2) 23 (35.4)  

>5,000  2 (5.1) 2 (4.0)  1 (2.9) 3 (5.5)  0 (0.0) 4 (6.2)  

No             
income 14 (35.9) 26 (52.0)   15 (44.1) 25 (45.5)   4 (16.7) 36 (55.4)   

Data analysed with Chi Square of Fisher’s Exact test.        

*significant at p<0.05         

Table 4: Socio-demographic factors associated with most common perceived barriers to exercise 
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to exercise. Long work hours are typical in the 

current economic climate of Malaysia.37 Nonetheless, 

it is also noted that barriers related to lack of time 

are usually found in studies conducted in the general 

population and are not specifically related to 

pregnancy.38,39 

 

Time constraint due to childcare duties was a 

significant barrier (38.2%) to exercise in our cohort, 

of whom 80.9% were Para 1 and above. The 

significant correlation between increasing parity and 

perceiving childcare duties as a barrier reflects on 

how female ideologies of motherhood tend to 

displace physical activity in daily life. Other studies 

have demonstrated that childcare duties as an 

interpersonal barrier is particularly reported among 

non first-time mothers who were from a lower 

socioeconomic background. 40,41 It is thus beneficial 

to explore home based exercise routines that can be 

done when the child is asleep or attending 

preschool. Alternatively, exercise can be 

incorporated into mother and child fitness play time. 

A long term view of exercise should be taken and 

women should be encouraged to continue exercising 

post-partum and beyond. This is imperative as 

women with GDM run a seven fold increased risk of 

developing Type 2 Diabetes Mellitus subsequently8 . 

 

This pilot study has strengths and limitations. The 

main strength lies in detecting correctable perceived 

barriers to exercise in women with GDM in Malaysia. 

An open ended question on perceived barriers to 

exercise allows spontaneous response as opposed to 

pre-determined response options. However, the 

limitations are that of not collecting data that could 

contribute to tiredness such as haemoglobin levels, 

thyroid function status and sleep patterns. A larger 

scale longitudinal study that includes these 

limitations should be done to find out if lifestyle 

changes advised is practised long term.  

 

CONCLUSION 

 

The perceived barriers to exercise in this study 

include tiredness and child care responsibilities. This 

is also the common thread in prior studies. Exercise 

by itself can combat tiredness and improve 

wellbeing. However, the lack of health care 

professionals’ involvement in educating women with 

GDM on exercise especially when this is readily 

available on the Ministry of Health’s website can be 

addressed by creating awareness. A dedicated 

Health Organization as anemia in pregnancy.27 

 

Secondly, the increased oxygen demand in 

pregnancy, which is a result of an elevation in 

metabolic rate and oxygen consumption, by 15% and 

20% respectively, can sometimes result in 

physiological subjective feeling of breathlessness.26 

This could contribute to the tiredness felt among 

pregnant women. 

 

 Sleep duration and quality is also often cited as a 

cause of tiredness in pregnancy. Daily perceived 

fatigue was shown to be associated with total 

amount of sleep and depressive symptoms but not 

sleep quality in nulliparous pregnant women.28 A 

pattern of decrease in deep sleep, increase in 

interrupted sleep and increase duration of sleep 

was identified in pregnancy.25 The occurrence of 

sleep disturbance in pregnancy is noted to increase 

significantly throughout pregnancy which resulted 

in more fatigue in pregnant women.29 

 

In this study we observed a significantly higher 

prevalence of tiredness as a perceived barrier in 

nulliparous women (p=0.013) and a non-significant 

but higher percentage of Indians experiencing 

tiredness as a barrier. In contrast, most studies 

showed higher or equal fatigue level in multiparous 

women compared to nulliparous women due to 

factors such as a poorer sleep quality, more stress 

and childcare duties which should result in higher 

fatigue level.30-32 There was a study that showed 

nulliparous women having less efficient sleep than 

multiparous women, however another showed no 

association between quality of sleep and perceived 

fatigue level. 28,33 Therefore, the difference in 

perceived barrier resulting from fatigue is more 

likely due to better coping mechanism to fatigue in 

pregnancy such as familiarity with pregnancy 

experience rather than actual level of fatigue.30 

 

Among the perceived barriers to exercise in 

pregnancy, lack of time was a substantial barrier in 

27.0% of the respondents, especially noted in this 

study where over 50% of the respondents were 

working full-time. This finding also corroborates the 

findings of other previous studies.34-36 Given that 

there was a significant association indicating that 

women with low physical activity levels were more 

likely to have full-time jobs (p=0.010), this finding 

suggests that full-time employment in Malaysia 

significantly reduces the available time for women 
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diabetic care educator who is well trained in 

aspects of GDM management such as nutrition and 

exercise in centres managing women with GDM will 

be useful. Inculcating lifestyle modification during 

various stages of pregnancy and post-partum can 

lead to healthy changes. This is important as 

Malaysia has an undesirable large number of 

overweight and obese population.  

 

Acknowledgement 

The authors would like to acknowledge Dr Tay Kai 

Yang (MBBS) for his help. 

 

REFERENCES 

 

1. Metzger BE, Coustan DR. Summary and 

recommendations of the Fourth International 

Workshop-Conference on Gestational Diabetes 

Mellitus. The Organizing Committee. Diabetes 

Care. 1998;21 Suppl 2:B161-167. 

2. Catalano PM, Huston L, Amini SB, Kalhan SC. 

Longitudinal changes in glucose metabolism 

during pregnancy in obese women with normal 

glucose tolerance and gestational diabetes 

mellitus. Am J Obstet Gynecol. 1999;180

(4):903-916. 

3. Gilmartin AB, Ural SH, Repke JT. Gestational 

diabetes mellitus. Rev Obstet Gynecol. 2008;1

(3):129-134. 

4. American Diabetes Association. Gestational 

Diabetes. Diabetes Care. 2000;23:S77–79 

5. Noor Aini H, Maizuriati A, Karalasingam S, Nur 

Amirah Z, Shahrul Aiman S. Diabetic Pregnancy 

in Malaysia. National Obstetrics Registry;2012. 

6. Solomon CG, Willett WC, Carey VJ, et al. A 

prospective study of pregravid determinants of 

gestational diabetes mellitus. JAMA. 1997;278

(13):1078-1083. 

7. Catalano PM, Ehrenberg HM. The short- and 

long-term implications of maternal obesity on 

the mother and her offspring. BJOG. 2006;113

(10):1126-1133. 

8. Bellamy L, Casas JP, Hingorani AD, Williams D. 

Type 2 diabetes mellitus after gestational 

diabetes: a systematic review and meta-

analysis. Lancet. 2009;373(9677):1773-1779. 

9. Garcia-Patterson A, Martin E, Ubeda J, Maria 

MA, de Leiva A, Corcoy R. Evaluation of light 

exercise in the treatment of gestational 

diabetes. Diabetes Care. 2001;24(11):2006-

2007. 

10. Committee on Practice Bulletins-Obstetrics. 

ACOG Practice Bulletin No. 190: Gestational 

Diabetes Mellitus. Obstetrics and gynecology. 

2018;131(2):e49-e64. 

11. Padayachee C, Coombes JS. Exercise guidelines 

for gestational diabetes mellitus. World J 

Diabetes. 2015;6(8):1033-1044. 

12. ACOG Committee Obstetric Practice. ACOG 

Committee opinion. Number 267, January 2002: 

exercise during pregnancy and the postpartum 

period. Obstetrics and gynecology. 2002;99

(1):171-173. 

13. Rosas T, Constantino N. Exercise as a treatment 

modality to maintain normoglycemia in 

gestational diabetes. J Perinat Neonatal Nurs. 

1992;6(1):14-24. 

14. van Lee L, Chia AR, Loy SL, et al. Sleep and 

Dietary Patterns in Pregnancy: Findings from 

the GUSTO Cohort. Int J Environ Res Public 

Health. 2017;14(11). 

15. Pugh LC, Milligan R. A framework for the study 

of childbearing fatigue. ANS Adv Nurs Sci. 

1993;15(4):60-70.    

16. Smith BJ, Cheung NW, Bauman AE, Zehle K, 

McLean M. Postpartum physical activity and 

related psychosocial factors among women with 

recent gestational diabetes mellitus. Diabetes 

Care. 2005;28(11):2650-2654. 

17. Chu SY, Callaghan WM, Kim SY, et al. Maternal 

obesity and risk of gestational diabetes 

mellitus. Diabetes Care. 2007;30(8):2070-2076. 

18. Schaller A, Rudolf K, Dejonghe L, Grieben C, 

Froboese I. Influencing Factors on the 

Overestimation of Self-Reported Physical 

Activity: A Cross-Sectional Analysis of Low Back 

Pain Patients and Healthy Controls. Biomed Res 

Int. 2016;2016:1497213. 

19. Leppanen M, Aittasalo M, Raitanen J, Kinnunen 

TI, Kujala UM, Luoto R. Physical activity during 

pregnancy: predictors of change, perceived 

support and barriers among women at 

increased risk of gestational diabetes. Matern 

Child Health J. 2014;18(9):2158-2166. 

20. Anjana RM, Sudha V, Lakshmipriya N, et al. 

Physical activity patterns and gestational 

diabetes outcomes - The wings project. 

Diabetes Res Clin Pract. 2016;116:253-262. 

21. van der Pligt P, Campbell K, Willcox J, Opie J, 

Denney-Wilson E. Opportunities for primary and 

secondary prevention of excess gestational 

weight gain: General Practitioners' 

perspectives. BMC Fam Pract. 2011;12:124. 

22. Harrison AL, Taylor NF, Shields N, Frawley HC. 

Attitudes, barriers and enablers to physical 



57 

IMJM Volume 17 No. 3, December 2018 

Randomized Pilot Study in Physically Inactive 

Pregnant Women. Matern Child Health J. 

2016;20(5):1091-1101. 

36. Marquez DX, Bustamante EE, Bock BC, 

Markenson G, Tovar A, Chasan-Taber L. 

Perspectives of Latina and non-Latina white 

women on barriers and facilitators to exercise 

in pregnancy. Women Health. 2009;49(6):505-

521. 

37. Ibrahim D. The Effects of Working Hours on 

Workers’ Work-Life Integration in Malaysia. 

Paper presented at: 2014 International 

Conference on Social Sciences and Humanities; 

8-10 September, 2014; Istanbul, Turkey. 

38. Reichert FF, Barros AJ, Domingues MR, Hallal 

PC. The role of perceived personal barriers to 

engagement in leisure-time physical activity. 

Am J Public Health. 2007;97(3):515-519. 

39. Amin TT, Suleman W, Ali A, Gamal A, Al 

Wehedy A. Pattern, prevalence, and perceived 

personal barriers toward physical activity 

among adult Saudis in Al-Hassa, KSA. J Phys Act 

Health. 2011;8(6):775-784. 

40. Marshall ES, Bland H, Melton B. Perceived 

barriers to physical activity among pregnant 

women living in a rural community. Public 

Health Nurs. 2013;30(4):361-369. 

41. Kieffer EC, Willis SK, Arellano N, Guzman R. 

Perspectives of pregnant and postpartum latino 

women on diabetes, physical activity, and 

health. Health Educ Behav. 2002;29(5):542-556. 

 

 

activity in pregnant women: a systematic 

review. J Physiother. 2018;64(1):24-32. 

23. Lobel M, Hamilton Jada G, Cannella Dolores T. 

Psychosocial Perspectives on Pregnancy: 

Prenatal Maternal Stress and Coping. Soc 

Personal Psychol Compass. 2008;2(4):1600-

1623. 

24. Stults-Kolehmainen MA, Sinha R. The effects of 

stress on physical activity and exercise. Sports 

Med. 2014;44(1):81-121. 

25. Lee KA, Zaffke ME. Longitudinal changes in 

fatigue and energy during pregnancy and the 

postpartum period. J Obstet Gynecol Neonatal 

Nurs. 1999;28(2):183-191. 

26. Soma-Pillay P, Catherine N-P, Tolppanen H, 

Mebazaa A, Tolppanen H, Mebazaa A. 

Physiological changes in pregnancy. Cardiovasc 

J Afr. 2016;27(2):89-94. 

27. World Health Organization. Haemoglobin 

concentrations for the diagnosis of anaemia 

and assessment of severity. Geneva: World 

Health Organization;2011. 

28. Tsai SY, Lin JW, Kuo LT, Thomas KA. Daily 

sleep and fatigue characteristics in nulliparous 

women during the third trimester of 

pregnancy. Sleep. 2012;35(2):257-262. 

29. Facco FL, Kramer J, Ho KH, Zee PC, Grobman 

WA. Sleep disturbances in pregnancy. Obstet 

Gynecol. 2010;115(1):77-83. 

30. Condon John T, Esuvaranathan V. The 

influence of parity on the experience of 

pregnancy: A comparison of first‐ and second‐

time expectant couples. Br J Med Psychol. 

2011;63(4):369-377. 

31. Lee KA, Zaffke ME, McEnany G. Parity and 

sleep patterns during and after pregnancy. 

Obstet Gynecol. 2000;95(1):14-18. 

32. Zib M, Lim L, Walters WA. Symptoms during 

normal pregnancy: a prospective controlled 

study. The Australian & New Zealand journal of 

obstetrics & gynaecology. 1999;39(4):401-410. 

33. Signal TL, Gander PH, Sangalli MR, Travier N, 

Firestone RT, Tuohy JF. Sleep duration and 

quality in healthy nulliparous and multiparous 

women across pregnancy and post-partum. 

Aust N Z J Obstet Gynaecol. 2007;47(1):16-22. 

34. Symons Downs D, Hausenblas HA. Women's 

exercise beliefs and behaviors during their 

pregnancy and postpartum. J Midwifery 

Womens Health. 2004;49(2):138-144. 

35. Choi J, Lee JH, Vittinghoff E, Fukuoka Y. 

mHealth Physical Activity Intervention: A 



58 

IMJM Volume 17 No. 3, December 2018 

 

 


