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ABSTRACT

Introduction: The transition to motherhood is a major life event
that affects all aspects of psychosocial functioning.

Aim: The aim of this study was to determine the relationship
between physical activity during pregnancy and postpartum
functional status.

Materials and Methods: This cohort study was carried out on
165 Iranian women 18-35 years old referred to health centers of
Tehran from April 2013 to March 2014. Pregnant women were
selected by proportional distribution to each center. International
Physical Activity Questionnaire (IPAQ) was completed by
pregnant women in 28-34 weeks and they were categorized into
two groups; low (68 patients), and moderate and high (97 cases)
groups, according to the physical activity level. Follow-up in both
groups continued until 6 weeks postpartum and Inventory of
Functional Status after Childbirth (IFSAC) was completed at the

end of six week postpartum period. Independent-t test was used
for data analysis.

Results: No statistically significant difference was observed
between the two groups in terms of sociodemographic
characteristics (p>0.05). In the low physical activity group, the
mean (standard deviation) of the total score of physical activity
was 1680.9 (2204.7), and in the moderate and high group, it
was 3182.6 (3946.5). Two groups were not significantly different
in terms of the mean score of functional status (p=0.279).

Conclusion: The results of the present study showed that
physical activity during the third trimester of pregnancy has
no significant effects on functional status after childbirth in
primiparous women. Appropriate strategies should be adopted
to encourage women to participate in physical activities so as
to promote maternal and neonatal health during pregnancy and
after childbirth.
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INTRODUCTION

As the most significant life-changing event in a woman’s life,
pregnancy and motherhood can reduce certain health-promoting
behaviours, such as physical activity [1]. Physical activity refers
to any bodily movement performed by the skeletal muscles that
requires energy and involves any type of exercise or lifestyle-related
activity. Physical inactivity or the lack of regular exercise is the fourth
main cause of death across the world that accounts for 6% of
all deaths [2]. Regular exercise plays a great part in physical and
psychological health, while physical inactivity, especially in pregnant
women, causes health problems [3].

Regular physical activity has been recommended both during
pregnancy and after childbirth in order to promote the health of the
mother, fetus and newborn [4]. Given the increase in mental and
physical needs during pregnancy, pregnant women are particularly
prone to reduced physical activity [1]. Physical activity before and
during pregnancy has protective effects against pre-eclampsia [5],
gestational diabetes [6] and mood disorders [7]. Borodulin K et al.,
examined the amount, intensity, duration, frequency and types of
physical activity at weeks 17-22 and 27-30 weeks of pregnancy in
1482 pregnant women and reported that domestic and household
activities and entertainment and leisure time activities make up a
great portion of pregnant women’s physical activity [8]. In a review
study on physical activity during pregnancy, Schiussel MM et al.,
revealed that light- to moderate-intensity activities in women during
pregnancy have a positive effect on maternal and neonatal outcomes
[9]. Postpartum recovery may involve physical and psychological

aspects [10]. It is important to achieve optimal performance during
the postpartum period for both mothers and babies to regain and
maintain optimal health [11].

Functional status is defined as “a multidimensional concept
encompassing the mother’s readiness to assume infant care
responsibilites and resume self care, household, social and
community, and occupational activities” [12]. Women assume
many roles in their lifetime, with motherhood being among the most
difficult and time-consuming [13]. The maternal role may require the
mother to reorganize her life and reassign priorities to handle these
responsibilities [14]. Evaluating functional status can be effective
for investigating postpartum depression in women [15]. A study by
Barkin JL et al., amed to assess the functional status of women
with low income levels, and revealed that a high level of postpartum
depression was associated with a decline in women’s functional
status [16]. A study by Mirghafourvand M et al., in Iran reported a
relationship between functional status in postpartum women and
maternal self-efficacy for baby care [17].

Given the importance of improving postpartum functional status
in women for the mother and the newborn [18] and that the
services provided for mothers after childbirth are mainly concerned
with physical care [19], identifying the factors that accelerate the
improvement of functional status in women can be helpful. Moreover,
improving physical activity is a strategy that can be effective in
promoting women'’s health after childbirth [20]. Physical activity can
also reduce the symptoms of depression after childbirth, improve
mood disorder and increase the level of energy and endurance both
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during pregnancy and after childbirth [21]. Physical activities can be
helpful in fighting the physical and mental problems prevailing after
childbirth as well [22]. Given the short and long-term benefits of
physical activity on health, examining behaviours related to physical
activity during pregnancy and after childbirth is essential [23,24].
The present study was conducted to determine the relationship
between physical activity during pregnancy and postpartum
functional status.

MATERIALS AND METHODS

Study Population

This cohort study was carried out on two groups of primigravid
pregnant women with low-intensity physical activity (n=68) and
moderate or high-intensity physical activity (n=97) presenting to
healthcare centers affiliated to Tehran, Shahid Beheshti and Iran
universities of medical sciences at six municipal districts of Tehran,
Iran, from April 2013 to March 2014. Inclusion criteria for this study
were primigravid women, age 18-35 years, singleton pregnancy,
gestational age 28-34 weeks, residing in Tehran and willing to
participate in the study. Women with medical complications during
pregnancy or during the postpartum period were excluded from this
study.

The sample size was calculated as 66 based on a study conducted
by MacDonald IB on the relationship between physical activity and
postpartum functional status with an odds ratio of 3.2, a confidence
interval of 95% and a test power of 80% using G-Power software
[20]. The effect size also had to be calculated because of the cluster
sampling used, and its minimum recommended value was 2; the
sample size needed for the study was calculated as 132, but was
increased to 165 to account for a 25% potential sample loss. The
final sample size in each group was calculated after the pilot study
on fifty pregnant women. Since almost 14% of the participants
had light physical activity in the pilot study, and since this study
examines three levels of physical activity, and given the objectives of
the study, i.e., comparing light physical activity with moderate and
vigorous physical activity, and in order to maintain balance among
the samples in the two groups, and to reach the required test
power, sampling continued until 55 cases of light-intensity physical
activity (165/3=55) were selected, which was increased to 68 to
take account of a potential attrition of 25%.

Sampling

Sampling began when the study proposal was approved and an
ethics code was obtained from the Ethics Committee of Tabriz
University of Medical sciences (ethical code: 91232). Two-stage
cluster sampling was performed for selecting pregnant women from
the healthcare centers present in six areas of Tehran, the capital of
Iran. The total number of centers in these six areas was 88. First, one
fourth of centers (n=22) were selected randomly through website
of www.random.org. Sampling was conducted in health centers
in Tehran (capital of Iran) that covered at least 12 eligible women.
Moreover, these centers were covered by the Tehran University
of Medical Sciences and Iran University of Medical Sciences. The
number of women during the third trimester of pregnancy (28-
34 weeks) selected from each health-care center was stratified
according to the sample size to be included in the study. The names
of eligible women were listed, and they were numbered. The final
participants to be included in the study were randomly selected
based on random number generator via website of www.random.org
for each health center. At the next stage, the researcher contacted
the selected women and assessed the inclusion and exclusion
criteria by which those women having eligible criteria were invited
to cooperate in the study. In addition, they were provided with the
researcher’s telephone number for coordinating when to be present
in the health centers. Information about the study, methodology and
confidentiality matters was provided to participants by researcher.

Journal of Clinical and Diagnostic Research, 2018, Nov, Vol-12(11): QC12-QC16

Mojgan Mirghafourvand et al., Physical Activity and Functional Status

After presenting to the health centers in the first visit, the participants
were asked whether or not their physical activity in the current week
had been the same as that during other weeks. If yes, they were
fully briefed on the study objectives, value, results and methods
and the confidentiality of the data, and if agreeing to participate in
the research, they submitted their informed consent form and filled
out the physical activity questionnaire. In case the required sample
size for each group was not reached at this stage, the process
continued by random sampling (exactly as in the first step) until the
required sample size was reached. The women were then ultimately
placed in the two groups (n=68 for low physical activity and n=97
for moderate and high physical activity). The research samples were
followed up until week 6 postpartum and completed the functional
status questionnaire in a face-to-face visit with the researchers at
the end of sixth week.

Data Collections

Data were collected using demographic, functional status, and
International Physical Activity Questionnaires. The two mentioned
questionnaires are standard measures and the psychometric
properties of them have been confirmed in Iran. Moreover, all
mentioned questionnaires were completed in Persian language.

The researcher-designed socio-demographic questionnaire included
items on maternal age, mother’s body mass index (the first trimester’s
weight of participants based on their prenatal care records), mother’s
education, mother’s occupation, income, family member, infant
feeding and home status.

The International Physical Activity Questionnaire (IPAQ) developed
in 1998 in Geneva measures physical activity status. The validity
and reliability of this tool have been confirmed in 12 countries. This
questionnaire has also been used in many studies conducted in
Iran and its validity and reliability have been confirmed [25]. One
study reported the reliability of the questionnaire as 0.86, which is
favorable [26]. The present study used a short version of the IPAQ,
which contains seven items (two on intense physical activities, two
on moderate physical activities and two on light physical activities
plus one item on physical activity in the sitting position). To assess
physical activity levels, the participants were asked to recall the
number of minutes during the previous week they engaged in physical
activity in each of five categories: 1) household; 2) occupational;
3) self-powered transportation; 4) leisure-time; and 5) sedentary.
The items asked about the frequency of physical activity over the
last seven days, and any activity lasting less than ten minutes was
excluded. The IPAQ was scored according to the following method.
Persons who do not meet the requirements of moderate activity
level are classified as low physical activity level. Individuals are
classified as moderately physically active if they either engage in
at least 5-6 days/week of moderate-intensity activity and/or, walk
for at least 30 minutes/day, or engage in a combination of activities
during the week to achieve a minimum of 600 MET-minutes/week,
or engage in 3 or more days of vigorous-intensity activity for at least
20 minutes per day. Individuals are classified as highly physically
active if they engage in vigorous-intensity activity on at least 3-days/
week and reach a minimum of 1500-MET minutes/week, or if they
engage in 7-days of combined activity resulting in a minimum of
3000-MET-minutes/week [27]. The questionnaire was validated
in Iran by Moghaddam MB et al., and its Cronbach’s alpha was
reported equal with 0.7 [28].

Data on postpartum functional status were collected using
the Inventory of functional status after childbirth (IFSAC). The
questionnaire was initially designed by Fawcett, Tulman, and Myers
and contains 36 self-reported items that evaluate the mother’s ability
to continue and assume new responsibilities in five areas, including
household activities, social and community activities, infant care
activities, self-care activities, and professional activities. The overall
score and the score of all dimensions were calculated by summing
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up the scores of all items and dividing them by the number of items.
It ranges from 1 to 4 [12]. The questionnaire was validated in Iran
by Mirghafourvand M et al., and the number of items was reduced
from 33 to 36 based on Iranian culture. The Cronbach’s alpha was
reported equal with 0.73 in this study [29].

In this study, the reliability of functional status and physical
activity questionnaires was confirmed by determining the internal
consistency (Cronbach’s alpha=0.92 and 0.61, respectively) by
conducting the test on 30 mothers during the third trimester of
pregnancy.

STATISTICAL ANALYSIS

Data were analysed using SPSS 21 (SPSS Inc., Chicago, IL).
Normality of the quantitative data was confirmed using the
Kolmogorov—Smirnov test and the variables of total physical activity,
low physical activity, moderate and high physical activity, infant care
activities subscale and self-care activities subscale had abnormal
distribution. Independent t-test, Chi-square test and linear-by-linear
Chi-square test were used to compare the two groups in terms
of baseline characteristics. Mean (Standard deviation) and Median
(Percentile 25 to percentile 75) was used for describing the physical
activity and functional status. Independent sample T-test was used
for comparison of total functional status score and dimensions of
household activities, social and community activities scores and
Mann-Whitney U test was used for comparison of infant care
activities and self-care activities scores between two groups (low
physical activity and moderate and high physical activity).

RESULTS

Participant recruitment and follow-up were conducted from April
2013 to March 2014. This study enrolled 290 mothers, of which
165 completed the questionnaire during pregnancy. In all, 39, 27,
and 59 women were excluded from the study because of refusal
to participate, not answering the phone, and not meeting eligibility
criteria, respectively. Eventually, 68 primigravid women with low
physical activity and 97 with moderate and high physical activity
were included. After follow-up, at six weeks postpartum, 63 mothers
in the low physical activity group and 86 in the moderate and high
physical activity group completed the follow-up and were analysed
[Table/Fig-1].

Assessment of farnily

Enrollment profile (i 200) Exclsded {n=125) due to:

Baefusal b participate (=39
Mot mesting eligitility

Telephone contact and criteria {n=59)

assessed for eligibility
Mot answering the phone
(=17}

{n=165)

l
| l

Moderate and high Laovw physical activity

physical activity growp (n primip (n =68}

=47}

Follow n 1

Follow-up & week afier L r j) Folloa-up 6 week after
delivery {n—R&} delivery (n—63)
Change ol residence Change of residencs
Iocation, mot answering the location, not answering
phcae (=71 th phane (=5}
Unwillingness Lo Lake part
{n=4})

Analysis {n=86} Analysis Analysis (m63)

[Table/Fig-1]: Flowchart of the study.
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The mean (SD=Standard Deviation) age was 25.27 (4.67) years
in the low physical activity group and 28.88 (5.58) years in the
moderate and high physical activity. Regarding body mass index,
40 (58.8%) mothers in both the low physical activity group and 62
(63.9%) mothers in the moderate and high physical activity had body
mass index within the normal range (18.5-24.99). Sixty three (93%)
mothers in the low physical activity group and 87 (90%) women in
the moderate and high physical activity were housewives. Regarding
education, 39(57%) mothers in the low physical activity group and
39(40%) mothers in the moderate and high physical activity had
high school and diploma education. Fifty four (79%) women in the
low physical activity group and 84(86%) in the moderate and high
physical activity lived only with husband. Seventeen (25%) mothers
in the low physical activity group and 29(30%) in the moderate and
high physical activity lived in their own house, 53 (78%) women
in the low physical activity group and 62(64%) in the moderate
and high physical activity group were satisfied with their monthly
income for living expenses. Furthermore, 61(90%) mothers in the
low physical activity group and 79(81.4%) in the moderate and high
physical activity breastfed their babies. No statistically significant
difference was observed between the two groups in terms of
sociodemographic characteristics (p>0.05) [Table/Fig-2].

In this study, 68 (41.2%) of the women had low-intensity physical
activity during their pregnancy, 53 (32.1%) had moderate physical

Low physical Moderate and high
Characteristics activity (n=68) physical activity (n=97) p-value
n (%) n (%)
Age (years) 25.27 (4.67) 28.88 (5.58) 0.3441
Body mass T
index (kg/m?) 0.501
18.5> 7 (10.3) 8(8.2)
18.5-24.99 40 (58.8) 62 (63.9)
25-29.99 12 (17.7) 21(21.3)
>= 30 9(13.2) 6(6.2)
Mother. s 0.7841
education
Elementary 4 (6.0) 6 (6.0)
Secondary 10 (15.0) 21 (22.0)
school
High school and 39 (57.0) 39 (40.0)
Diploma
University 15 (22.0) 31(32.0)
Family member 0.133*
Two people 54 (79.0) 84 (86.0)
More than 2 14 21.0) 13 (14.0)
people
Home status 0.717+
Private 17 (25.0) 29 (30.0)
Rental and
Family home 51 (75.0) 68 (70.0)
Occupation 0.633t
Housewife 63 (93.0) 87 (90.0)
Working at home
or outside the 5(7.0) 10 (10.0)
home
Sufficiency
of Income for 0.3321
Expense
Completely 5(7.0) 23 (24.0)
To some extent 53 (78.0) 62 (64.0)
Absolutely not 10 (15.0) 12 (12.0)
Infant Feeding 0.308*
Breast feeding 61 (90.0) 79 (81.4)
Bottle feeding 7 (10.0) 18 (18.6)

[Table/Fig-2]: Socio-demographic characteristics of primigravid women in two
study groups.
* Mean (Standard deviation)

1 Independent sample t-test
T Linear- by- Linear Chi-square
+ Chi-Square
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activity and 44 (26.7 %) had high physical activity. The mean (standard
deviation) of the total score of physical activity during pregnancy
was calculated as 2563.7 (3414.6) MET-minutes per week. In the
low physical activity group, the mean (standard deviation) was
1680.9 (2204.7), and in the moderate and high group, it was 3182.6
(3946.5) [Table/Fig-3].

The mean (standard deviation) of the total score of postpartum
functional status was 2.7 (0.2) in both groups and there were no
statistically significant differences between them in this score
(p=0.279). As for the dimensions of functional status, the mean
score of household chores was 3.1 (0.5) in the low physical activity
group and 3.2 (0.4) in the moderate and high group; the mean score
of social activities was 1.7 (0.3) in the low activity group and 1.8
(0.4) in the moderate and high group; the mean score of self-care
was 2.0 (0.6) in the low group and 2.0 (0.4) in the moderate and
high group; the mean score of neonatal care was 3.8 (0.3) in both
groups. Regarding the dimensions of the functional status in both
groups, dimension of infant care had the highest mean score out of
dimensions of functional status, and social and community activities
had the lowest mean score [Table/Fig-4].

DISCUSSION

The present study was conducted to determine the relationship
between physical activity during pregnancy and postpartum
functional status. According to the results obtained, most of the
women (41.2%) had low physical activity during their pregnancy,
while 32.1% had moderate and only 26.7% had high physical
activity. A cross-sectional study conducted by Nascimento SL et al.,
assessed the physical activity status during and before pregnancy in
1279 Brazilian mothers during the first 72 hours postpartum using
interviews and the Pregnant Physical Activity Questionnaire (PPAQ).
They showed that the frequency of physical activity was 20% less
during pregnancy than before pregnancy. They also showed that
half of the participants had stopped some of their physical activities

Variables Mean (SD) | Median (P25%-P75%)1 | Achievable
score

Total physical 2563.7 ~ .

activity (n=165) (3413.6) 1188.0 (436.0-3360.0) 0-28476
Low physical activity 1680.9 R .

(1-68) (2204.7) 775.0 (267.5-1731.0) 0-9786
Moderate and high 3182.6

physical activity : 1680.0 (706.5-5113.0) 0-28476
neo7) (3946.5)

[Table/Fig-3]: The Mean and SD of the Scores of the physical activity and their

subgroups in in primigravid women during pregnancy.
T Median (percentile 25- percentile 75)

Low physical activity M::;it; Zzgvli]tish
(=) (n=86)
- p-value
Vil Mean Med (Per 25 Mean Med (Per
(SD¥) to 75) (SD¥ | 25to 75)
Functional
status score 0702 | 27R6I0 1,700 | 28R610 | (o
2.9) 3.0)
(1-4)
Household 3.2(29to 3.23.0to "
activities (1-4) 8109 3.9) 8204 3.5) 0.250
Social and
community 1.7(1.5t0 1.7(1.5t0 N
activities 1.7 (0.3 2.0) 1.8(0.4) 2.0) 0.414
(1-4)
Infant care
activities 3803 | 0BT | 3504 | 40B80 | ga
4.0) 4.0)
(14
Self-care
activities 0006 | 2007100 15504 | 200710 | 7y
4.4 2.3) 2.9)

[Table/Fig-4]: Association of physical activity during pregnancy with functional
status and its subscales 6 weeks after childbirth.

‘Independent sample T-test; "Mann-Whitney U
*Standard Deviation; *Median (Percentile 25 to Percentile 75)
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and exercise routines since their pregnancy, such that the lowest
frequency of exercise was observed in the first (13.4%) and third
(13.6%) trimesters. Walking, followed by water aerobics, were
reported as the most common activities during this period [30].
These results were inconsistent with the present findings regarding
the frequency of physical activity in women during pregnancy, which
could be due to the differences in sample size, data collection tools
used and study type.

The present study also showed that in both groups, dimension
of infant care had the highest mean score out of dimensions of
functional status, and social and community activities had the
lowest mean score. Norhayati MN et al., who conducted a study on
functional status in Malaysian women with and without postpartum
morbidity, found an increase in the overall mean score of functional
status from one to six months postpartum. They also found the
highest mean score of one month and six months postpartum to be
respectively associated with infant care and self-care dimensions,
and the lowest scores to be associated with social and community
activities at both one month and six months postpartum [31], which
is consistent with the present study. Moreover, the study conducted
by Sehhatie F et al., in Iran on the relationship between maternal
self-confidence and functional status [32] and Mirghafourvand M
et al,, in Iran on the relationship between maternal self-efficacy and
functional status found the highest and lowest mean scores to be
respectively associated with infant care and social and community
activities, which is consistent with the present study [17].

The present findings on the relationship between physical activity
during pregnancy and functional status showed that physical
activity during pregnancy has no effects on the return to normal
functioning in women after childbirth. MacDonald IB examined
130 primiparous Canadian women in terms of the relationship
between physical activity in the third trimester of pregnancy and
functional status at week 6 and 12 postpartum. The results showed
statistically significant differences between the different physical
activity groups (light and moderate and vigorous) and the overall
postpartum functional status at week 6 and 12 postpartum, as the
general functional status of the women in the vigorous physical
activity group was remarkably better at week 6 and 12 postpartum
compared to the light or moderate group [20]. These results are
inconsistent with the present findings in terms of the relationship
between physical activity during pregnancy and functional status
at week 6 postpartum. This disparity could be due to the different
categorizations of physical activity during pregnancy in the two
studies and the differences in the time of evaluating physical activity
during pregnancy and the postpartum functional status.

CONCLUSION

The results of the present study showed that physical activity
during the third trimester of pregnancy has no significant effects on
functional status after childbirth in primiparous women; however,
considering the study limitations and so as to achieve more definite
results in this area, further studies, especially randomized, controlled,
clinical trials, are recommended on the subject. Appropriate
strategies should be adopted to encourage women to participate
in physical activities so as to promote maternal and neonatal health
during pregnancy and after childbirth. Midwives and maternal child
health nurses have an essential role in supporting women during
the pregnancy and postpartum period. Furthermore, midwives and
nurses can be effective in designing and implementing programs
aimed to encourage women to participate in physical activities.

LIMITATION

The short interval during which the participants were examined (i.e.,
weeks 28-34 of pregnancy and week 6 postpartum) and the lack
of a follow-up between these two intervals comprise the limitations
of this study. Additionally, in the present study, the reliability of
physical activity questionnaire by Cronbach’s alpha was determined
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0.61 which is less than acceptable. The researchers therefore
recommend similar studies conducted over a longer period of time
and with follow-ups in smaller intervals.
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