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Strengths and limitations of this study

 ► This study was a randomised controlled trial.
 ► The exercise programme was supervised.
 ► The trial assessed psychological well- being at mul-
tiple time points; in early pregnancy, late pregnancy 
and 3 months postpartum.

 ► The trial was limited by a lower number of partici-
pants than originally planned.

 ► The trial was limited by relatively low adherence to 
the exercise intervention.

AbStrACt
Objectives Women with high body mass index (BMI) have 
increased risk for symptoms of anxiety and depression 
during pregnancy and postpartum. In this prespecified 
secondary analysis from the exercise training in pregnancy 
trial, our aim was to examine effects of supervised 
exercise during pregnancy on psychological well- being 
in late pregnancy and postpartum among women with a 
prepregnancy BMI ≥28 kg/m2.
Design Single- centre, parallel group, randomised 
controlled trial.
Setting University Hospital, Norway.
Participants Ninety- one women (age 31.2±4.1 years, 
BMI 34.5±4.2 kg/m2), 46 in the exercise group, 45 in the 
control group, were included in the trial.
Intervention The exercise group was offered 3 weekly 
supervised exercise sessions (35 min of moderate intensity 
walking/running and 25 min of resistance training), until 
delivery.
Primary and secondary outcomes measures Primary 
analyses were based on intention to treat, with secondary 
perprotocol analyses. To assess psychological well- 
being, we used the ‘Psychological General Well- Being 
Index’ (PGWBI) at inclusion (gestational week 12–18), 
late pregnancy (gestational week 34–37) and 3 months 
postpartum. We assessed postpartum depression using the 
‘Edinburgh Postnatal Depression Scale’ (EPDS).
results Numbers completed data collection: late 
pregnancy 72 (exercise 38, control 36), postpartum 70 
(exercise 36, control 34). In the exercise group, 50% 
adhered to the exercise protocol. Baseline PGWBI for all 
women was 76.4±12.6. Late pregnancy PGWBI; exercise 
76.6 (95% CI 72.2 to 81.0), control 74.0 (95% CI 69.4 to 
78.5) (p=0.42). Postpartum PGWBI; exercise 85.4 (95% 
CI 81.9 to 88.8), control 84.6 (95% CI 80.8 to 88.4) (with 
no between- group difference, p=0.77). There was no 
between- group difference in EPDS; exercise 2.96 (95% CI 
1.7 to 4.2), control 3.48 (95% CI 2.3 to 4.7) (p=0.55).
Conclusions We found no effect of supervised exercise 
during pregnancy on psychological well- being among 
women with high BMI. Our findings may be hampered by 
low adherence to the exercise protocol.
trial registration number NCT01243554

IntrODuCtIOn
About 20% of pregnant women report 
reduced psychological well- being and symp-
toms of depression and anxiety during preg-
nancy and postpartum.1–3 The prevalence of 
reduced psychological well- being among preg-
nant women who are overweight and obese is 
found to be even higher; about 30%.1 2 4–8 For 
the purpose of this paper, psychological well- 
being is defined as ‘people’s cognitive and 
affective evaluations of their lives; happiness, 
absence of negative emotions (eg, depres-
sion, anxiety), satisfaction with life, and 
positive functioning’.9 Postnatal depression 
can be defined as ‘a type of clinical depres-
sion that occurs after childbirth’.10 Reduced 
psychological well- being may develop early 
in pregnancy and symptoms of anxiety and 
depression in pregnancy or postpartum are 
associated with increased risk for complica-
tions, for example, hypertension, preterm 
birth, infant small for gestational age, lower 
rates of breastfeeding and impaired moth-
er–newborn interaction.11–15 These compli-
cations adds to other well- documented 
maternal and foetal risks for women with 
obesity; such as gestational diabetes, maternal 
hypertension, pre- eclampsia and infants born 

B
ibliotek O

G
. P

rotected by copyright.
 on January 6, 2020 at U

niversity of T
rondheim

 M
edisinsk

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2018-028252 on 21 N
ovem

ber 2019. D
ow

nloaded from
 

http://bmjopen.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2018-028252&domain=pdf&date_stamp=2019-10-20
NCT01243554
http://bmjopen.bmj.com/


2 Garnæs KK, et al. BMJ Open 2019;9:e028252. doi:10.1136/bmjopen-2018-028252

Open access 

large for gestational age.16–21 Therefore, it is important to 
find strategies to prevent poor psychological well- being 
during pregnancy and the postpartum period for women 
with obesity.

Regular physical activity and/or supervised exercise 
training is beneficial for psychological well- being,22–24 and 
contributes to reduced depressive symptoms among previ-
ously inactive individuals.24 Pregnant women are, equal 
to the general population, advised to perform regular 
exercise and be physically active,25 but the frequency and 
intensity of exercise and physical activity tend to decline 
during pregnancy, especially among overweight and 
obese women.26 Observational studies show that maternal 
exercise and physical activity are positively associated with 
better psychological well- being and reduced risk for post-
natal depression.27 28 However, results from randomised 
controlled trials (RCTs) on the effect of exercise training 
on psychological well- being diverge.29–31

In the exercise training in pregnancy (ETIP) trial, 
we determined the effect of offering supervised exer-
cise training during pregnancy on maternal and foetal 
outcomes among 91 women with overweight or obesity, 
where gestational weight gain was our primary outcome 
measure.32–35 In this prespecified,35 secondary analysis of 
the ETIP trial, we aimed to determine the effect of exer-
cise training on self- perceived psychological well- being in 
late pregnancy and 3 months postpartum, and the effect 
of ETIP on the risk for postnatal depression.

MethODS
trial design
The ETIP trial was a single- centre, parallel- group RCT 
where we determined the effects of offering overweight 
and obese women supervised exercise training during 
pregnancy compared with standard maternal care only. 
The trial was undertaken at the Norwegian Univer-
sity of Science and Technology (NTNU) and St. Olavs 
Hospital, Trondheim University Hospital, Norway. We 
started inclusion of participants in September 2010, with 
the last assessments in November 2015. The ETIP trial 
protocol and detailed description of the methods have 
been published elsewhere.32 35 The study was approved 
by the Regional Committee for Medical and Health 
Research Ethics (REK- midt 2010/1522) and registered in  
ClinicalTrials. gov. The ETIP trial was submitted to clin-
ical trials 6 September 2010 with the Study Start Date 
set to September 2010 (Please see attached PRS Review 
Comments). Clinical trials responded with a comment 
that they wanted us to respond to, and therefore did not 
release the trial immediately. Due to a delay at our facul-
ty’s administration, the response to the comment was not 
submitted until November 2010.

Participants
We included women with prepregnancy body mass 
index (BMI) ≥28 kg/m2, ≥18 years, in gestational week 
12–18, and carrying a singleton live fetus at an 11- week 

to 14- week ultrasound scan. Categorisation of over-
weight and obesity was based on the WHO classification 
system.36 Prepregnancy BMI was self- reported. Partici-
pants had to attend assessments and exercise classes at 
St. Olavs Hospital. Our exclusion criteria were: high risk 
of preterm birth, diseases that could interfere with partic-
ipation, habitual exercise training at baseline (defined 
as exercising twice or more weekly in the period before 
inclusion). The women received written information 
and signed informed consent on behalf of themselves 
and their offspring before inclusion. We recruited partic-
ipants through invitations sent along with notices for 
routine ultrasound scan appointments, information sent 
to general practitioners, and through Google advertise-
ments. At the last study visit, the women received infant 
food worth 500 Norwegian kroner.

Intervention
All participants, regardless of group allocation, received 
maternity and postpartum care according to the Norwe-
gian Standard Maternity Care for pregnant women, which 
is offered to all (free of charge).37

Women in the exercise group were offered supervised 
exercise sessions at St. Olavs Hospital three times weekly 
from inclusion until delivery. The exercise programme 
was in accordance with the recommendations from 
the American College of Obstetricians and Gynaecol-
ogists25 38 39 and from the Norwegian Directorate of 
Health for physical activity during pregnancy.40 The 
exercise sessions were supervised by a physical therapist 
and consisted of 35 min of treadmill walking at ~80% 
of maximal aerobic capacity (corresponding to Borg 
scale 12–15)35 followed by 25 min of resistance training, 
including pelvic floor muscle training. In addition to the 
supervised programme, we asked the women to exercise 
at home for 50 min at least once weekly, and to do daily 
pelvic floor muscle exercises. For a full description of the 
exercise intervention, see previous reports (see online 
supplementary file 1).32 35 Adherence to the exercise 
programme was registered in a training diary. Women 
in the control group were not discouraged from physical 
activity or exercise.

Outcomes
Sociodemographic data were collected by self- reported 
questionnaires at baseline assessments. Information 
regarding the participants’ psychological well- being and 
risk of postnatal depression was assessed by self- reported 
questionnaires, completed at the hospital while they 
underwent a 2- hour oral glucose tolerance test at base-
line, late pregnancy and 3 months postpartum, with trial 
researchers available to clarify questions if needed.

Psychological well- being was assessed by the ‘Psycholog-
ical General Well- Being Index’ (PGWBI) questionnaire 
(PGWBI 1984 Harold J. Dupuy, Mapi Research Trust)41 42 
at baseline (gestational week 12–18), in late pregnancy 
(gestational week 34–37) and 3 months postpartum. 
PGWBI measures self- perceived psychological health and 
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general well- being during the last week, and intends to 
assess health- related quality of life or, said otherwise, to 
reflect a sense of well- being or distress that includes posi-
tive and negative intrapersonal affective or emotional 
states.35 PGWBI consists of 22 items with 6- point self- 
response scales that range from 0 (=most negative 
option) to 5 (=most positive option). The questionnaire 
includes six non- overlapping dimensions: anxiety (five 
items), depressed mood (three items), positive well- being 
(four items), self- control (three items), general health 
(three items) and vitality (four items).35 38 Each dimen-
sion is summed and the total (maximum=110) forms the 
overall PGWBI. The anxiety dimension assesses whether 
the subjects are bothered by nervousness, were generally 
tense, anxious, worried or upset, and/or under stress 
strain or pressure. Depressed- mood assesses if the partici-
pants are depressed, hopeless or downhearted and ‘blue’. 
Positive well- being indicates the general spirit, cheer-
fulness, or happiness and satisfaction with personal life. 
The self- control dimension intends to measure whether 
the subjects feel emotionally stable, in firm control, or 
afraid of losing control. The general health dimension 
assesses if the subjects are bothered with pain, disorder 
or illness and whether they are healthy enough ‘to do 
things’. Finally, the vitality dimension contains items that 
assess the participants’ energy, whether they feel active, 
vigorous, or sluggish, tired and worn out.35

The PGWBI questionnaire is a generic questionnaire 
frequently used in clinical trials across many conditions, 
and translated to several languages.43–46 The PGWBI has 
been found suitable for subjects 14–90 years and is a highly 
preferred self- administered inventory.35 The internal 
consistency reliability is high, with Cronbach’s alpha 
correlations between 0.90 and 0.94.35 Similar correla-
tions (Cronbach’s alpha >0.90) have been shown for tests 
done in Sweden,43 with culture and language similar to 
the Norwegian,44 and recently used by Gustafsson and 
colleges in a clinical trial among Norwegian pregnant 
women.29 The present Norwegian version of the ques-
tionnaire was translated by a standard forward–backward 
method at St. Olavs Hospital, the university Hospital, 
Trondheim, Norway, in February 2002.47

To measure the prevalence of symptoms of post-
natal depression, the participants also completed the 
‘Edinburgh Postnatal Depression Scale’ (EPDS) ques-
tionnaire.48 The EPDS questionnaire is a non- generic 
self- rating scale, which measures the presence of depres-
sive symptoms during the postpartum period, indicating 
how the mother has felt during the last week.48 49 The 
EPDS questionnaire contains 10 questions. All questions 
contain four response alternatives where the women 
are asked to ‘please underline the answer which comes 
closest to how you have felt in the past 7 days’.48 We esti-
mated total score of the 10 items using a scoring system 
from 0 to 3, with 0 representing the most negative option, 
and 3 the most positive option. Based on validations of 
the questionnaire,48 we used a cut- off score of 10–12 as 
indication of minor depression and ≥13 as indication 

of major depression. The EPDS questionnaire is devel-
oped and commonly used for measurement of depressive 
symptoms in the postpartum period, but is also used and 
validated for the pregnancy period.48 The questionnaire 
is translated to Norwegian and valid to detect postpartum 
depression in a Norwegian population.50 51

Additionally, the participants reported their self- 
perceived general health status at baseline and in late 
pregnancy as either ‘very good’, ‘good’, ‘either good or 
bad’, ‘quite bad’ or ‘bad’. This question is taken from the 
SF 36 Short Form Health Survey. This survey is translated 
to Norwegian and tested for reliability and validity in a 
Norwegian population.

Sample size
The sample size calculation for the ETIP trial was based 
on difference between groups in the primary outcome; 
gestational weight gain from baseline assessments to 
delivery (see online supplementary file 1).32 35 Based on 
previous studies, a mean change of 6 kg was assumed as 
clinically relevant.52 53 A two- sided, independent samples 
t- test with 5% level of significance, SD of 10, and a power 
of 0.90 defined our target study population of 59 in each 
group. We estimated the dropout rate in the trial to be 15 
%, and on basis of these estimations aimed to include 150 
women. We have not performed a separate power calcu-
lation for the secondary analyses reported in this paper.

randomisation and blinding
Randomisation was performed after baseline assessments 
using a computer random number generator, devel-
oped and administrated at the Unit for Applied Clinical 
Research, NTNU. The personnel who provided the partic-
ipants with questionnaires regarding psychological well- 
being in late pregnancy and postpartum were not blinded 
for group allocation. Further details about randomisation 
and blinding in the ETIP trial are published elsewhere.32

Statistical methods
We confirmed baseline data normality using Shapiro- 
Wilk tests and visual inspection of plots and histograms. 
Comparisons between groups at baseline were analysed 
by independent samples t- tests and Fisher’s exact tests. 
We analysed between- group differences in the effect of 
exercise training on psychological well- being (assessed by 
PGWBI) in late pregnancy and postpartum, and between- 
group difference in ‘Self- perceived general health status’ 
in late pregnancy by general linear model analysis of 
covariance. Changes within- groups from baseline to 
late pregnancy and from late pregnancy to postpartum 
were also analysed by general linear model analysis of 
covariance. Baseline values of each outcome were set as 
covariates in late pregnancy analyses, and late pregnancy 
values were set as covariates in postpartum analyses. We 
analysed differences between groups in EPDS using an 
independent samples t- test. We assessed differences in 
baseline PGWBI between the participants who exercised 
per protocol and the non- adherent participants in the 
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Figure 1 CONSORT flowchart ETIP trial. CONSORT, Consolidated Standards of Reporting Trials; ETIP, exercise training in 
pregnancy.

exercise group by independent samples t- tests. Due to the 
randomisation model, we assumed no systematic differ-
ences between groups at baseline. We based our primary 
analyses on the ‘intention to treat’ principle and addi-
tionally performed ‘per protocol’ analyses, according 
to prespecified cut- off values for adherence to the exer-
cise programme (see online supplementary file 1).35 No 
adjustment for multiple testing have been undertaken.

We used IBM SPSS Statistics V.23 and considered p 
values <0.05 as statistically significant.

Patient and public involvement
No patients involved.

reSultS
We assessed 136 women for eligibility and included 
91 women, with 46 in the exercise group and 45 in the 
control group. Figure 1 shows the participant flow in the 
ETIP trial. The exercise group exercised 31.7±15.3 (range 
0–53) sessions at the hospital and 19.2±16.5 (range 0–72) 

sessions at home, giving a weekly average of 1.30±0.8 
supervised sessions and 0.8±0.7 home- based sessions. 
About 50% (n=19) of the women in the exercise group 
exercised according to our prespecified cut- off values for 
perprotocol analyses.

Table 1 shows the baseline characteristics of the partic-
ipants. There were no statistically significant differences 
between the groups at baseline. Full trial baseline data 
have been published previously.32 At inclusion, 55% in the 
exercise group and 53% in the control group reported 
to fulfil the recommendations for physical activity 
(≥150 min/week of moderate intensity physical activity).

In late pregnancy, 61% in the exercise group and 66% 
in the control group reported to adhere to the recom-
mendations for physical activity, with corresponding 
numbers postpartum being 72% in the exercise group 
and 79% in the control group. In late pregnancy, 77% 
in the exercise group compared with 23% in the control 
group (p<0.01) reported regular exercise, with corre-
sponding numbers postpartum being 46% in the exercise 
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Table 1 Subjects characteristics at baseline for the 
exercise and the control group. Observed data are 
presented as means ± standard deviation (SD), or number of 
participants with percentages. Psychological well- being is 
presented with the Psychological General Well- Being Index 
(PGWBI) global score and six subscales

Subjects characteristics

Exercise group
(n=46)

Control group
(n=45)

Mean ± SD/N (%) Mean ± SD/N (%)

Age (years) 31.3 ± 3.8 31.4 ± 4.7

Body weight (kg) 95.3 ± 12.8 98.3 ± 14.2

Body mass index (kg/m2) 33.9 ± 3.8 35.1 ± 4.6

Weight classification     

  Overweight, BMI 28.0–29.9 kg/m2 3 (6.6) 5 (11.1)

  Class 1 obesity, BMI 30.0–34.9 kg/
m2

28 (62.2) 19 (42.2)

  Class 2 obesity, BMI 35.0–39.9 kg/
m2

11 (24.4) 15 (33.3)

  Class 3 obesity, BMI≥40.0 kg/m2 3 (6.6) 6 (13.3)

Parity     

  0 22 (47.8) 19 (42.2)

  1 19 (41.3) 19 (42.2)

  2 5 (10.9) 4 (8.9)

  ≥3 0 (0.0) 3 (6.7)

Current smoking 2 (4.7) 4 (8.9)

Education     

  Primary/secondary school 1 (2.3) 3 (7.0)

  High school 15 (34.1) 12 (27.9)

  University ≤4 years 14 (31.8) 11 (25.6)

  University >4 years 14 (31.8) 17 (39.5)

Currently employed 38 (82.6) 33 (73.3)

Self- perceived general health status     

  Very good 0 (0.0) 4 (9.3)

  Good 25 (54.3) 19 (49.4)

  Either good or bad 18 (39.1) 20 (46.5)

  Quite bad 3 (6.5) 0 (0.0)

  Bad 0 (0.0) 0 (0.0)

Psychological General Well- Being 
Index (PGWBI)

76.6 ± 11.1 76.2 ± 14.3

  Anxiety 19.8 ± 3.3 19.2 ± 4.6

  Depressed mood 13.2 ± 1.9 13.2 ± 1.9

  Positive well- being 12.2 ± 2.8 12.6 ± 3.1

  Self- control 12.9 ± 1.7 12.0 ± 2.5

  General health 9.7 ± 2.8 9.5 ± 2.7

  Vitality 8.8 ± 3.8 10.1 ± 3.4

Missing: education: control: 1. General health status: control: 3. PGWBI: exercise; 2. 
Control; 4. Statistics: baseline variables were analysed by independent samples t- test, 
and Fisher’s exact test.
BMI, body mass index.

group and 25% in the control group (p=0.16). Approx-
imately 58% of women in exercise group and 44% of 
women in the control group gained more weight during 
pregnancy than recommended by the Institute of Medi-
cine (between- group difference, p=0.35).54

Psychological well-being in late pregnancy
We did not find any statistically significant difference 
between the groups in PGWBI global score, nor in any of 
the six subscales, in late pregnancy (table 2). In the per 
protocol analyses in late pregnancy, PGWBI global score 
was 80.2 (95% CI 73.9 to 86.6) in participants who adhered 
to the exercise programme in the exercise group vs 74.7 
(95% CI 70.4 to 79.0) in the control group (p=0.15) (see 
online supplementary table 1). There were no statistically 
significant between- group differences in the per protocol 
analyses, but a tendency of higher ‘Anxiety’ score in the 
perprotocol exercise group (21.4, 95% CI 19.7 to 23.2) 
compared with the control group (19.5, 95% CI 18.4 
to 20.7) (p=0.07) (see online supplementary table 1). 
Figure 2 illustrates the changes in PGWBI global score and 
subscales from baseline to late pregnancy in each group.

Self- perceived general health status in late pregnancy 
was reported to be Very good by 9% in the exercise group 
and 11% in the control group, Good by 53% in the exer-
cise group and 29% in the control group, Either good or 
bad by 21% in the exercise group and 50%, Quite bad 
by 15% in the exercise group and 11% in the control 
group and Bad by 3% in the exercise group and none 
in the control group (between- group difference, p=0.37). 
Results were similar in the per protocol analyses (data not 
shown).

Psychological well-being 3 months postpartum
There were no statistically significant differences between 
the groups in PGWBI global score, nor in any of the six 
subscales 3 months postpartum (table 2). In the post-
partum per protocol analyses, PGWBI global score 
among women who adhered to the exercise programme 
in the exercise group was 84.8 (95% CI 79.5 to 90.2) 
versus 85.3 (95% CI 81.5 to 89.2) in the control group 
(p=0.88), with no statistically significant differences in 
any of the six subscales (see online supplementary table 
1). Figure 3 illustrates the changes in PGWBI global score 
and subscales from late pregnancy to postpartum in each 
group.

Postnatal depression
We found no statistically significant difference in total 
EPSD score 3 months postpartum between the exercise 
group (2.96, 95% CI 1.7 to 4.2) and the control group 
(3.48, 95% CI 2.3 to 4.7) (p=0.55). None reported of a 
total EPSD score of 13 or more, representing indication 
of major depression. Two women (7.1%) in the exercise 
group and three women (10.3%) in the control group 
reported at total EPSD score between 10 and 12, repre-
senting indication of a minor depression. In the per 
protocol analysis, there was no statistical significant differ-
ence in total EPDS score between the exercise group 
(2.38, 95% CI 1.72 to 4.2) and the control group (3.48, 
95% CI 2.3 to 4.7) (p=0.30).

baseline comparison within the exercise group
Women in the exercise group who adhered to the 
intervention protocol reported a higher ‘Self- Control’ 
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subscale score at baseline (13.5 vs 12.4, p=0.04) and a 
tendency of higher ‘Depressed mood score’ (13.8 vs 12.8, 
p=0.07), compared the non- adherent women in the exer-
cise group.

harms
We did not register any adverse events related to the inter-
vention programme or the assessments in the ETIP trial. 
One woman in the control group reported a score indi-
cating suicidal risk (EPDS). This participant got an imme-
diate appointment with her general practitioner.

DISCuSSIOn
Main findings
We found no statistically significant effects of offering 
supervised exercise training during pregnancy on 
psychological well- being in late pregnancy or 3 months 
postpartum, nor on symptoms of postnatal depression, 
among women with overweight or obesity. Both the exer-
cise group and the control group reported good psycho-
logical well- being during pregnancy and postpartum and 
both groups had a low risk of postnatal depression. The 
psychological well- being was stable during pregnancy and 
increased significantly from late pregnancy to postpartum 
in both groups. The women in the exercise group who 
adhered to the exercise protocol were characterised by 
higher self- control and fewer symptoms of depression at 
baseline, compared with the non- adherent women in the 
exercise group. Only 50% of the women in the exercise 
group followed the exercise- protocol and we included 
less participants than estimated in the trial protocol.

Strengths and weaknesses of the study
The major strength of this study was the randomised 
controlled design. We assessed well- being by valid and 
reliable questionnaires.55 56 We included only women with 
prepregnancy overweight or obesity (BMI ≥28 kg/m2) 
in the trial, contributing to a homogenous study group. 
We recorded exercise adherence as well as self- reported 
physical activity levels throughout the trial period in both 
groups.

Limitations of the ETIP trial include a limited study 
sample, 20% dropout, and only 50% adherence to the 
exercise protocol.32 The low adherence to the exercise 
protocol may be explained by discomfort, by the women 
being anxious about getting exhausted, by having trouble 
with prioritising time for exercise and by lack of motiva-
tion for lifestyle changes.

These factors limit the chance of estimating a true 
effect of exercise training on psychological well- being. 
Furthermore, the relatively high level of physical activity 
in the control group could have reduced the chance of 
finding an effect of the intervention. Our trial included 
comprehensive health assessments and close monitoring 
of the women, regardless of group allocation. This close 
follow- up by health personnel may have prevented 
reduced psychological well- being among all the women 
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Figure 2 Changes in the Psychological General Well- Being Index (PGWBI) global score and the six subscales from baseline to 
late pregnancy in the exercise group and the control group. Data are means with 95% CIs.

Figure 3 Changes in the Psychological General Well- Being Index (PGWBI) global score and the six subscales from late 
pregnancy to postpartum in the exercise group and the control group. Data are means with 95% CIs.

in the trial. We had no information on previous mental 
health history or use of antidepressant treatment among 
the participants.

Comparison with other trials
Observational studies show that women who are physi-
cally active during pregnancy report better psycholog-
ical well- being than less active women28 and that the risk 
of psychological health problems increases in parallel to 
decreased frequency of exercise during pregnancy.27 A 
limited number of RCTs have investigated the effects of 
exercise training on psychological well- being, and the 
results diverge.29 30 57 Bogaerts and colleagues30 showed 
reduced anxiety in late pregnancy among women with 
obesity who received an intervention combining regular 
motivational interviewing with advice about healthy 
eating and physical activity in pregnancy, compared 
with advice only or a standard care control group. They 
found no effect of the intervention on depression.30 In 
our study, the level of anxiety did not differ between 
groups in late pregnancy, but we observed a tendency 
of less symptoms of anxiety among the women who 

adhered to the exercise programme compared with 
the control group, which indicates a positive effect of 
regular exercise during pregnancy on the risk of anxiety. 
Gustafsson and coworkers29 investigated the effect of 
regular exercise during pregnancy on late pregnancy 
psychological well- being using PGWBI. They included 
women in all BMI categories, and found, similar to 
our trial, no effect of exercise on mental health. Also 
in their trial, the participants reported of good psycho-
logical well- being at baseline. This is in contrast to 
previous studies showing a high prevalence (15%–25%) 
of depression and anxiety among pregnant women with 
overweight/obesity2 7 8 58–61 and that especially the levels 
of anxiety increases from early to late pregnancy in this 
population.59 Compared with the general population 
of pregnant women with overweight/obesity, a higher 
percentage of women in the ETIP trial reported to fulfil 
the recommendations for physical activity during and 
after pregnancy,32 the number of pregnancy compli-
cations were lower, as was the percentage of women 
exceeding the Institute of Medicine guidelines for 
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gestational weight gain.32 33 Low level of physical activity 
and exceeding the recommended gestational weight 
gain are both associated with increased risk for reduced 
psychological well- being, and these factors could there-
fore explain stabile PGWBI scores during pregnancy in 
our study group. Again, this indicates that we included 
women with good psychological well- being in our trial.

We found no effect of exercise training on the risk for 
postnatal depression, which is in line with previous studies 
suggesting limited effect of exercise interventions during 
pregnancy on risk for depression after delivery.31 57 Few of 
the participating women reported symptoms of postnatal 
depression in our trial. This is in contrast to a systematic 
review and meta- analysis reporting a high risk of developing 
depression during the postpartum period for women with 
prepregnancy obesity.1 Also a cohort study by Ertel and 
collegues,5 who assessed postnatal depression among 1686 
women in all BMI categories, found that prepregnancy 
BMI >30 was associated with increased risk for depression 
6 months postpartum. The EPDS records the woman’s 
self- perceived psychological well- being during the last 
week, and thereby the woman’s current state of anxiety 
and depression. On the other hand, the ‘State and Trait 
Anxiety Inventory (STAI)’ questionnaire, assesses both 
short- term and long- term symptoms and might provide a 
different set of information compared with the EPDS. Even 
though the EPDS is the most frequently used question-
naire for assessing risk for depression postpartum, the use 
of different questionnaires in comparative trials hampers 
comparison between studies.

Generalisability and clinical implications
When compared with women in the Norwegian Medical 
Birth Registry,62 the ETIP participants are representative 
for Norwegian pregnant women with overweight/obesity, 
according to BMI, obesity grades I, II, III, age, education, 
parity and occupational activity/employment.32 However, 
it is likely that women who volunteer for participation in 
an exercise trial are extra aware of possible benefits of 
maternal exercise, are more experienced with physical 
activity and suffer from less pregnancy complications. We 
believe that the findings of our study can be generalised 
to relatively healthy pregnant women with prepregnancy 
BMI of 28 or more.

We based the trial intervention programme on current 
recommendations for maternal exercise and designed it 
for easy implementation into clinical practice. Health-
care professionals, especially general practitioners and 
midwifes who consult pregnant women, are in a unique 
position to inform, help and guide women with high 
BMI throughout pregnancy. Distinct recommendations 
for exercise and physical activity should be given to all 
pregnant women, and the women should be closely moni-
tored and motivated by maternal healthcare personnel 
throughout pregnancy. Assessing psychological well- 
being early in pregnancy may be important for prediction 
of adherence to exercise during pregnancy.

COnCluSIOn
We found no statistically significant effects of supervised 
exercise training during pregnancy on psychological well- 
being in late pregnancy or postpartum, nor on the preva-
lence of symptoms of postnatal depression, among women 
with overweight or obesity. Both the exercise group and the 
control group reported good psychological well- being and 
low risk for postnatal depression. The level of self- control 
early in pregnancy may be important for exercise adherence 
during pregnancy. Low adherence to the exercise protocol 
in our trial could have reduced the chance of finding an 
effect of regular maternal exercise on mental health.

We need adequately powered trials, with good adher-
ence to the intervention protocol, to be able to investigate 
the true effect of exercise during pregnancy on maternal 
well- being and to examine factors associated with motiva-
tion for exercise during pregnancy.
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