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Abstract   

Objective: The objective of the study was to compare the differences in psychological well-

being and quality of life during pregnancy and postpartum of obese physically active women 

and obese physically inactive women enrolled in a weight gain restriction program. We also 

wanted to explore whether physical activity influences weight change or health status during 

pregnancy.   

Design: A prospective intervention study. 

Setting: Antenatal care clinic. 

Participants: A total of 74 obese pregnant women in a physically active group and 79 obese 

women in a physically inactive group. 

Measurements: The women kept diaries of their physical activity during pregnancy and 

answered the Beck Anxiety Inventory, the Edinburgh Postnatal Depression Scale and Medical 

Study Short-Form Health Survey in gestational week 15 and 35 and 11 weeks postpartum. 

Physical activity was measured in metabolic equivalents. 

Findings: The physically active women experienced fewer depressive symptoms and 

estimated an improved quality of life during their pregnancies as measured by physical 

functioning, bodily pain, social functioning, role limitations due to emotional problems and 

general mental health as compared with the physically inactive women. There were no 

differences between the groups in gestational weight gain or weight change from early 

pregnancy to postpartum or in prevalence of complications.  

Key conclusions: Physical activity among obese pregnant women provides better 

psychological wellbeing and improved quality of life, but does not prevent weight change.  

Implications for practice: Staff at Antenatal Care Clinics that face obese pregnant women, 

should encourage and emphasize the benefits of being physically active throughout 

pregnancy. 
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Introduction 

Regular physical exercise is associated with better physical and mental health (Swedish 

National Institute of Public Health, 2010). In Sweden, as well as in the US, the general 

recommendation for adults, including pregnant women, for physical activity is at least 30 

minutes of moderate intensity on most days of the week (Swedish National Institute of Public 

Health, 2010, Pate et al., 1995, Bell, 2006). Two Norwegian studies investigated the level of 

physical activity among pregnant women and reported levels of activity for regular exercisers 

of 81%, 69 % and 11% before pregnancy, in the first and in the third trimester respectively, 

whereas a British study found that 65 % of women in gestational week 13 achieved at least 30 

minutes moderate or vigorous daily activity (Haakstad et al., 2007, McParlin et al., 2010, 

Haakstad et al., 2009).  

Some recent studies have investigated physical activity during pregnancy and the first year 

postpartum and report an association between physical activity and a lower risk of 

hypertensive complications, fewer symptoms of nausea, vomiting and low back pain (Martin 

and Brunner Huber, 2010, Foxcroft et al., 2011). Furthermore, physical activity during 

pregnancy was associated with an improved health-related quality of life, lower postpartum 

Body Mass Index (BMI) and fewer depressive symptoms (Montoya Arizabaleta et al., 2010, 

Vernon et al., 2010).  In a current meta-analysis by Streuling et al. (2010) with randomized 

controlled trials on healthy pregnant women, with increased physical activity as the only 

intervention, the authors conclude that physical exercise during pregnancy might be 

successful in restricting gestational weight gain (Streuling et al., 2010). 

In many intervention studies with the aim of preventing excessive gestational weight gain, 

recommendations or advisories concerning physical activity and exercise were given (Polley 

et al., 2002, Olson et al., 2004, Kinnunen et al., 2007, Artal et al., 2007, Asbee et al., 2009, 

Guelinckx et al., 2010, Phelan et al., 2011). Only a few of these studies have reported 

outcomes (Polley et al., 2002, Kinnunen et al., 2007, Guelinckx et al., 2010). Polley et al. 

(2002) and Kinnunen et al. (2007) found no difference in exercise level between the 

intervention group and the control group, whereas in the study of Guelinckx et al. (2010) 

physical activity decreased during pregnancy in both the two intervention groups and in the 

control group.  

We have previously shown, in an intervention study among obese pregnant women, that 

structured motivational and behavioral treatment strategies during pregnancy were effective in 

minimizing the gestational weight gain to less than 7 kg (Claesson et al., 2008) and at follow-

up two years after child birth, that the subgroup of women in the intervention group who 



gained <7 kg during pregnancy, had a lower weight than  corresponding women in the control 

group (Claesson et al., 2010).  

Whether regular physical exercise together with a weight gain restriction intervention 

program has an additive effect on psychological well-being or in preventing weight gain has 

been little investigated.  

The primary aim of our study was to compare two groups of obese pregnant women 

participating in a weight gain restriction program, one whose members exercised regularly 

during pregnancy, the other whose members did not. The comparisons concerned differences 

in psychological wellbeing and quality of life during pregnancy and postpartum. The 

secondary aim was to explore whether physical activity influenced weight change from early 

pregnancy to postpartum or health status during pregnancy.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Methods 

Sweden has a very well-attended maternal health care system, which reaches almost 100 % of 

pregnant women and is free of charge. The expectant mothers receive care at Antenatal Care 

clinics and normally make seven to nine visits with a midwife and, if needed, additional visits 

with an obstetrician.  

Subjects  

During November 2003- December 2005 all obese (BMI ≥ 30kg/m², n=317) pregnant women 

who registered at the Antenatal Care clinic in the city of Linköping and surroundings were 

offered the chance to participate in an intervention study with the aim of minimizing 

gestational weight gain to less than 7 kg. The exclusion criteria were inability to understand 

Swedish, a diagnosis of pre-pregnant diabetes, thyroid dysfunction or a psychiatric disease 

treated with neuroleptic drugs, and 45 women were therefore excluded from participation. 

Twenty women moved out of the area during pregnancy, and 13 had early spontaneous or 

legal abortion and were also excluded. Of the 230 remaining women, 70 women chose not to 

participate and five dropped out during pregnancy. Finally, 155 women (67.4 %) completed 

the study. For more information about the study, see Claesson et al. (2008).   

All women were instructed to keep a diary of their physical exercise during the whole 

pregnancy. They were also instructed to register every activity that entailed activity with the 

intensity of a brisk walk or greater, and they were encouraged to perform such activities at 

least 30 minutes a day. In this study we defined physical activity as being habitual when 

performed with at least moderate intensity three times weekly or more during at least 15 

weeks of pregnancy. Out of the 155 women, 74 women with singleton pregnancies reported 

making physical activity a habit during pregnancy, and these 74 constituted the physically 

active (PA) group. The remaining 79 women with singleton pregnancies got the same 

recommendations concerning physical activity during pregnancy, but chose, according to their 

diaries, to exercise below the recommended amount regarding intensity, frequency or 

duration. Thus, these 79 constituted the physically inactive (PIA) group. 

Measures 

The intensity of physical activity was measured by using the entity of metabolic equivalents 

as a wide range of activities have been reported (Ainsworth et al., 2000). Metabolic 

equivalents make possible a structured classification system for coding physical activity by 

type and intensity. An activity with energy expenditure of 3 metabolic equivalents or more 

was considered as moderate intensity and corresponds to a brisk walk (Pate et al., 1995). 



Symptoms of depression and anxiety were measured with Edinburgh Postnatal Depression 

Scale (EPDS) and Beck Anxiety Inventory (BAI) and quality of life was measured with 

Medical Outcome Study Short-Form Health Survey (SF-36 [version 1]) at three times during 

and after pregnancy, in gestational week 15 and 35 and finally 11 weeks postpartum. 

EPDS is a 10-item self-report scale assessing symptoms of depression such as dysphoric 

mood, anxiety, and feeling of guilt, suicidal ideas and “not coping”. Each item is scored on a 

four point scale (0-3) and rates the intensity of depressive symptoms during the previous 7 

days. The higher the score, the greater the number of depressive symptoms. The scale is 

specifically designed to screen for postpartum depression but can also be used as a valid 

measure of dysphoria through the various stages of pregnancy and the puerperium (Cox et al., 

1987). The validity of the Swedish version has been tested (Rubertsson et al., 2011).  

BAI was used to measure the severity of anxiety (Beck et al., 1988). The BAI consists of a 

21-item self-report inventory where each item describes a common symptom of anxiety. The 

BAI discriminate anxiety from depression (Beck et al., 1988). The respondent was asked to 

rate each symptom over the preceding week on a four point scale (0-3). Scores of 0-7 reflect 

minimal anxiety, 8-15 mild anxiety, 16-25 moderate anxiety and score of 26-63 indicate 

severe anxiety (Beck and Steer, 2005). The BAI is investigated and validated in non-clinical-

samples (Nordhagen, 2001).  

SF-36 groups 36 items into eight health concepts which assesses: limitations in physical 

activities because of health problems, limitations in social activities because of physical or 

emotional problems, limitations in normal role activities because of physical health problems, 

bodily pain, general mental health (psychological distress and well-being), limitations in 

ordinary role activities because of emotional problems, vitality (energy and fatigue) and 

general health problems (Ware and Sherbourne, 1992). An additional single item concerns 

reported health transitions during the preceding year. Physical and mental components 

summaries are calculated separately. The form is designed for use in clinical practice and 

research and a high score represents a better health-related quality of life. It has been 

translated into Swedish and shows good construct validity and high reliability across general 

populations in Sweden (Sullivan et al., 1995).  

Statistics 

All analyses were performed using the IBM SPSS program, version 19.0(IBM Corp., 

Armonk, NY, USA). Statistical significance was defined as (two-sided) p <0.05. Group 

differences were estimated by using the chi-square test on categorical variables and the 



Student’s t test on continuous, normally distributed variables. Furthermore, to make a more 

comprehensive assessment of group differences, linear regressions were performed with the 

three measurements as dependent variables. The grouping variable has been adjusted for 

socio-demographic variables (age, parity, marital status, smoking habits, socioeconomic 

factors, occupational status and BMI). 

 

The study was approved by the Regional Ethical Review Board in Linköping 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Findings 

Background characteristics at the first visit at the antenatal care clinic are displayed in Table 

1. There was a significant difference between the PA- and PIA groups in self-reported 

physical activity concerning intensity.  

Table 2 shows the distribution of the mean value of the total score of EPDS, measuring 

depressive symptoms in gestational week 15 and 35 and 11 weeks postnatal. There was a 

significant difference between the two groups for all measurements. The women in the PA 

group had fewer depressive symptoms compared with the women in the PIA group. After 

adjustment for socio-demographic characteristics there was still a significant difference 

during pregnancy. Comparison of the mean value of the total score of BAI, measuring 

symptoms of anxiety, shows no differences between the groups in any of the measurements 

(data not shown).  

Analysis of the eight health concepts in SF-36 shows differences between the two groups 

(Table 3). The women in the PA group estimated in gestational week 35 and at 11 weeks 

postpartum that they had a significantly better capacity to perform all types of physical 

activities including the most vigorous without limitations due to health, compared with the 

women in the PIA group. There was also a significant difference in gestational week 35 

concerning social functioning, bodily pain and role limitations due to emotional problems. 

The women in the PA group estimated having a better capacity to perform normal social 

activities without interference due to physical or emotional problems during the preceding 

four weeks, fewer problems with daily activities as a result of emotional problems during the 

preceding four weeks and less pain or limitations due to pain during the preceding four weeks, 

compared with the women in the PIA group. Furthermore, there was a significant difference 

in assessment of general mental health in gestational week 15 and 35 and general health 

perceptions at the measurement in gestational week 15. The women in the PA group 

expressed feelings of peacefulness, happiness and calm to a greater extent than women in the 

PIA group. They had also expressed to a greater extent a belief that their personal health was 

perfect, than did members of the PIA group. Concerning mental component summary there 

was a significant difference between the two groups in assessment at gestational week 35. The 

women in the PA group reported mental quality of life that was seen on analysis to be better 

than the women in the PIA group. After adjustment for socio-demographic characteristics 

there was still a significant difference between the two groups in gestational week 35 

concerning physical functioning (p=0.016), bodily pain (p=0.038), social functioning 

(p=.008), role limitation due to emotional problems (p=0.009) and mental component 



summary (p= 0.018) and furthermore regarding general mental health both in gestational 

week 15 and 35 (p=0.026 and p=0.020 respectively).  

The fluctuations within the three scales, assessed between gestational week 15 and 35 and 

between gestational week 15 and 11 weeks postpartum, did not show any differences either 

within the group or between the groups (data not shown).  

There were no differences between the PA group and the PIA group in weight gain during 

pregnancy or weight change from early pregnancy to the postnatal check-up at 11 weeks 

postpartum. Neither were there any differences in prevalence of preeclampsia, lumbar and 

pelvic pain, premature contractions and hyperemesis between the groups during pregnancy 

(data not shown). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Discussion 

In this prospective intervention study we found that the PA group had fewer depressive 

symptoms during pregnancy and postnatally, compared with the PIA group. Furthermore, the 

PA group reported better capacity, fewer pain and problems in five of the eight health 

concepts measured by SF-36 in gestational week 35 than did women in the PIA group. 

Physical activity did not affect the gestational weight gain, health status during pregnancy or 

the weight postpartum.  

It has been widely reported that physical activity, for a general population, has a positive 

impact on well-being and quality of life (Swedish National Institute of Public Health, 2010). 

Our findings confirm that this statement also is true for obese pregnant physically active 

women. However, from another point of view, one can speculate if the difference in physical 

activity between the two groups depends on a difference in mental health in general. A 

woman with depressive symptom may have great difficulties to find motivation to begin or to 

continue physical activity. In the original intervention study, aiming to minimize the 

gestational weight gain by supporting a change of lifestyle factors, we reported a significantly 

lower gestational weight gain and a lower weight at the postpartum check-up in the 

intervention group, compared with the control group (Claesson et al., 2008). In this 

subsample, encompassing only women from the intervention group, there was no difference 

in weight gain or weight change between the PA- and PIA group. There were significant 

differences between the two study groups in mean value of total score of EPDS and in two of 

the eight health concepts in SF-36, already in gestational week 15. The women in the PIA 

group had more symptoms of depression and assessed a lesser quality of life regarding 

general health perception and general mental health, compared with the PA group. It is 

possible that pre-pregnancy symptoms of depression and/or a worse health influenced the 

motivation and opportunity to being physical active.   

Our results on mental health are in accordance with findings in the study by Montoya 

Arizabaleta et al. (2010) which randomized 64 nulliparous in an experimental group and a 

control group. The intervention consisted of three months supervised exercise program and 

showed an improved health-related quality of life, measured by SF-36, in the intervention 

group compared with the control group. On the other hand Vallim et al. (2011) found no 

difference in quality of life, evaluated by ‘The World Health Organization Quality of Life –

BREF’, between 31 non-obese pregnant women in a water aerobic program and 35 control 

women who received standard antenatal care (Vallim et al., 2011). At the postnatal check-up 

there were no differences between the PA and PIA groups, regarding depressive symptoms 



and quality of life. Our results disagree with a study by Vernon et al. (2010). That study 

evaluated associations between parenting stress, including depressive symptoms and light and 

moderate physical activity during the first year postpartum among 51 first-time mothers. 

Moderate physical activity was associated with fewer depressive symptoms (Vernon et al., 

2010). However, there is an important difference between our study and the study by Vernon. 

In our study the registration of physical activity was performed during pregnancy, whereas the 

EPDS was answered both during pregnancy and postpartum. In the study of Vernon et al. 

(2010) physical activity was carried out in close connection with the measurement of 

depressive symptoms. We have no information about the level of postnatal physical activity in 

the PA and PIA groups and it is possible that the challenges associated with the new family 

situation result in a decrease in stamina and the availability of time for physical activity.  

We found no difference in gestational weight gain or weight change at the postnatal check-up 

between the PA group and the PIA group. This is partly in line with results in a study by 

Haakstad et al. (2007), who reported no differences in weight gain during the first two 

trimesters among women who exercised regularly during pregnancy, compared with physical 

inactive pregnant women. However, there was a significantly lower weight gain during the 

third trimester among the first-mentioned group (Haakstad et al., 2007). Vernon et al. (2010) 

found an association between moderate physical activity and a lower BMI postpartum. This is 

in contrast to our result as we could not identify any weight difference between the PA and 

PIA group at the postnatal check-up. None of the published intervention studies which 

measured level of physical activity give any information about association between physical 

activity and gestational weight gain (Polley et al., 2002, Kinnunen et al., 2007, Guelinckx et 

al., 2010). It is therefore impossible to compare different intervention studies. 

We found no difference in prevalence of preeclampsia, lumbar and pelvic pain, premature 

contractions and hyperemesis between the groups during pregnancy. This is not in accordance 

with results from other studies. Foxcroft et al. (2011) found among 50 obese pregnant women, 

that women classified as ‘exercisers’, were less likely to report vomiting and nausea in 

gestational week 28, compared with women classified as ‘non-exercisers’. Martin and 

Brunner Huber (2010) investigated the association between physical activity and hypertensive 

complications during pregnancy among around 3300 women and reported a significant dose-

response association. Pregnant women who were physically active 1-4 days per week during 

pregnancy ran a lower risk for developing hypertensive complications, compared with women 

who were physically active for less than 1 day per week. Furthermore, women who were 

physically active either during pregnancy or both before and during pregnancy, were less 



likely to be stricken by gestational hypertensive complications, compared with women who 

engaged in no physical activity during both the periods (Martin and Brunner Huber, 2010).  

 

The strengths of this study were the prospective approach and the self-chosen type and level 

of physical activity. Furthermore, this study is, to our knowledge, one of the few studies 

measuring and reporting physical activity among obese pregnant women. The limitations 

were the self-reported data on physical activity, which are rarely as accurate as objective 

measurements such as a portable activity monitor. Another possible study design would have 

been the use of a pedometer.  

In conclusion, physically active obese pregnant women experience fewer depressive 

symptoms in late pregnancy and estimate an improved quality of life, than physically inactive 

obese pregnant women. Physical activity did not influence gestational weight gain or weight 

change from early pregnancy to postpartum. The long-term effects of physical activity on 

well-being and quality of life after the challenging postnatal period would be an object for 

studies in the future.  
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Table 1. Background characteristics in the physical active- and physical inactive group 

at the first visit at the antenatal care clinic.  

 

 
Physical active 

group 

Physical 

inactive 
group  

 

 n % n % p 

Age, mean (SD)* 
74 

29.7  
(4.43) 

79 
29.6 

(4.58) 
0.868 

      
Parity**     0.739 
No previous children 31 41.9 31 39.2  
>1 previous children 43 58.1 48 60.8  

      
Marital status**     0.446 
Married/cohabiting 68 91.9 75 94.9  
Other family situation 6 8.1 4 5.1  

      
Smoking**     0.184 
No 70 94.6 70 88.6  
Yes 4 5.4 9 11.4  

      
BMI (kg/m

2 
)**     0.130 

30.0 ─ 34.9 53 71.6 45 57.0  
35.0 ─ 39.9 15 20.3 21 26.6  
>40.0 6 8.1 13 16.5  

      
Socioeconomic group**     0.739 
Unskilled workers 15 20.3 16 20.3  
Skilled workers 22 29.7 22 27.8  
Lower white collar workers 4 5.4 3 3.8  
Middle/high white collar workers and self-employed 20 27.0 18 22.8  
Students 9 12.2 10 12.7  
Unknown 4 5.4 10 12.7  

      
Occupation**     0.083 
Gainfully employed 53 71.6 46 58.2  
Not employed 21 28.4 33 41.8  

      
Self-reported physical activity before the study 

inclusion** 
     

Frequency; >3 times weekly     0.317 
Yes 48 64.9 45 57.0  
No 26 35.1 34 43.0  

      
Duration; >30 minutes daily      0.055 
Yes 47 63.5 38 48.1  
No 27 36.5 41 51.9  

      
Intensity; > a brisk walk     0.040 



Yes 46 62.2 36 45.6  
No 28 37.8 43 54.4  

      
* Student’s  t test  ** X

2 
test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2. The mean value of total score of Edinburgh Postnatal Depression Scale (EPDS) 

among obese pregnant women in the physical active- and physical inactive group and 

adjusted p-value for socio-demographic characteristics 

 

  
Physical active 

group  
Physical inactive group   

 

EPDS Total score 

 

n 

 

mean SD 

 

n 

 

mean SD p* p** 

Gestational week 15 

 
74 5.5 3.8 76 7.1 5.7 0.009 0.024*** 

Gestational week 35 

 
68 4.6 3.7 73 6.9 5.1 0.002 0.004† 

Postpartum week 11 

 
73 3.8 3.4 70 5.3 4.9 0.033 0.059‡ 

 

* Students t test    ** Linear regression, adjusted for socio-demographic characteristics. 

 

*** p (age) = 0.096, p(parity) = 0.078, p(marital status) = 0.676, p(smoking)= 0.708, p(socio-

economic group)=  0.476, p(occupation)= 0.278, p(Body Mass Index)= 0.215. 

 

† p (age) = 0.060, p(parity) = 0.015, p(marital status) = 0.809, p(smoking)= 0.861, p(socio-

economic group)= 0.840, p(occupation)= 0.613, p(Body Mass Index)= 0.859. 

 

‡ p (age) = 0.060, p(parity) = 0.121, p(marital status) = 0.666, p(smoking)= 0.441, p(socio-

economic group)= 0.100 , p(occupation)= 0.889, p(Body Mass Index)= 0.417. 

 

 

 

 

 

 

 

 



Table 3. Mean value for each of the eight health concepts in the Medical Outcome Study Short-Form Survey (SF-36) among obese 

pregnant women in the physical active - and physical inactive group 

 
  

Gestational week 15 

 

Gestational week 35 11 week postpartum 

  

Physical active 

group  

(n=74) 

 

 

Physical inactive 

group  

(n=76) 

 

Physical active 

group  

(n=68) 

Physical inactive 

group  

(n=73) 

 

Physical active 

group  

(n=74) 

Physical inactive 

group  

(n=70) 

 

 

 

Subscales 

 

 

mean (SD)* 

 

 

mean (SD)* 

 

p** 

 

mean (SD)* 

 

mean (SD)* 

 

p** 

 

mean (SD)* 

 

mean (SD)* 

 

p** 

Physical functioning  

 
90 (13) 85 (18) 0.062 66 (21) 58 (22) 0.025 93 (10) 89 (15) 0.036 

Role limitations due to physical 

problems 

 

82 (28) 75 (35) 0.148 37 (38) 36 (39) 0.856 87 (28) 82 (29) 0.313 

Bodily pain 

 
77 (20) 71 (26) 0.101 57 (23) 49 (25) 0.035 83 (22) 81 (22) 0.698 

General health perceptions 

 
77 (17) 70 (21) 0.019 77 (18) 75 (18) 0.548 81 (16) 79 (17) 0.398 

Social functioning 

  
87 (19) 82 (23) 0.180 86 (17) 76 (25) 0.008 92 (16) 89 (16) 0.510 

Role limitations due to emotional 

problems 

 

84 (27) 74 (38) 0.052 91 (23) 75 (37) 0.002 85 (32) 81 (34) 0.471 

Vitality 

 
52 (20) 51 (20) 0.785 54 (19) 49 (20) 0.078 66 (17) 65 (19) 0.731 

General mental health 

 
81 (13) 74 (19) 0.010 82 (13) 76 (17) 0.024 86 (13) 83 (15) 0.245 

Physical component summary 

score 

 

50 (7) 48 (9) 0.128 52 (6) 51 (8) 0.205 52 (6) 51 (8) 0.205 

Mental component summary score 

 
47 (8) 45 (11) 0.101 54 (7) 50 (12) 0.011 50 (9) 49 (10) 0.604 

* Round figures are presented for clarity.  

** Students t test 
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