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Research Paper
Barriers to Physical Activity in Pregnant Women: An 
Explanatory Sequential Mixed-method Study (Study 
Protocol)

Background: Gaining insight into the obstacles holding women from engaging in physical 
activity during pregnancy is crucial for planning future interventions to enhance their physical 
activity during this period. This research aims to identify barriers to physical activity among 
pregnant women using an explanatory sequential mixed-methods approach. The study protocol 
is explained in this article.

Methods: This research employs an explanatory sequential mixed-methods design. The project 
will be implemented in two separate phases. In the first phase, a quantitative cross-sectional study 
will be conducted on 358 eligible pregnant women aged 18-45 years living in Babol City, Iran. 
Quantitative data collection will involve using the barriers to physical activity during pregnancy scale 
(BPAPS) and questionnaires gathering demographic and obstetric data. The qualitative investigation 
will employ individual semi-structured interviews utilizing a content analysis approach. Ultimately, 
incorporating qualitative data will inform the interpretation of quantitative findings.

Results: The results will be presented in alignment with the study objectives. Initially, the mean 
score of BPAPS and its subscales, along with the correlation between demographic and obstetric 
variables, will be reported. Subsequently, the qualitative phase will encompass the reporting 
of categories and the main themes. Finally, the quantitative phase findings will be interpreted, 
incorporating insights gained from the qualitative phase.

Conclusion: Since regular physical activity during pregnancy has many benefits for maternal and fetal 
health, the study’s findings after its implementation can play a vital role in strategic planning to address 
women’s false beliefs and misconceptions regarding physical activity during pregnancy. In addition, this 
study will contribute to designing interventions to remove barriers to physical activity and encourage it 
in pregnant women, hence improving their overall health and well-being during pregnancy.
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Introduction

opular ways to do physical activity in-
clude moderate to severe (e.g. exercise, 
sports) and light activities (e.g. leisurely 
walking and routine daily tasks) (Meah 
et al., 2021). However, the prevalence 
of obesity and weight gain is increas-

ing in Iran, and women are more at risk of weight gain 
than men (Yaghoobi et al., 2015). In the past, pregnant 
women were banned from physical activity. However, 
it is widely acknowledged that regular physical activ-
ity during pregnancy offers numerous benefits for ma-
ternal and fetal health (Guelfi et al., 2015; Misan et al., 
2022). Regular and planned physical activity during 
pregnancy improves physical fitness and reduces the 
risk of maternal weight gain (Meah et al., 2021; Guelfi 
et al., 2015; Misan et al., 2022; Harrison et al., 2018), 
which is increasing worldwide and threatens mater-
nal and fetal health (Hsiung et al., 2021). Despite the 
proven benefits of physical activity, many women pre-
fer a sedentary lifestyle during pregnancy (Guelfi et al., 
2015; Shakibzadeh et al., 2020). International studies 
show that many women reduce their physical activity 

levels since 23 to 25 weeks of pregnancy (Bauer et al., 
2018). Physical activity in pregnancy decreases the risk 
of preeclampsia (Santos et al., 2014), high blood pres-
sure (Connelly et al., 2015), gestational diabetes (Coll et 
al., 2017) and prenatal depression (Meah et al., 2021). It 
also reduces lower back pain and anxiety and improves 
sleep (Shakibzadeh et al., 2020; Coll et al., 2017; Har-
rison et al., 2018).

Some researchers have shown that physical activity 
during pregnancy reduces the risk of macrosomia, pre-
term labor, and cesarean section (Coll et al., 2017). Fur-
thermore, it shortens the duration of delivery (Connolly 
et al., 2014). The increase in cesarean section rates in 
Iran is believed partly due to prolonged labor (Azizi et 
al., 2021), so physical activity may help alleviate this 
problem.

Infants born to physically active mothers during preg-
nancy are reported to have better neurological devel-
opment (Connolly et al., 2014). Therefore, pregnant 
women are recommended to be physically active on 
most days of the week to enjoy its health-related benefits 
(Shakibzadeh et al., 2020). 

P

Highlights 

• Regular and scheduled physical activity during pregnancy reduces the risk of maternal weight gain.

• Engaging in physical activity during pregnancy lowers the chances of developing problems such as preeclampsia, 
high blood pressure, gestational diabetes and prenatal depression.

• Pregnant women frequently opt for a more sedentary lifestyle, influenced by factors like the fear of miscarriage, 
concerns about the potential negative impact of physical activity on fetal health, fatigue, hectic schedules, and 
experiencing physical symptoms, such as nausea and back pain.

• This research employs an explanatory sequential mixed-method design to identify barriers to physical activity in 
pregnant women.

• In this article, the study protocol is presented.

Plain Language Summary 

Research on barriers to physical activity during pregnancy and its findings can lead to a better understanding of the 
factors affecting pregnant women’s attitudes and perceptions about physical activity. Understanding the barriers holding 
pregnant women from engaging in physical activity is important for future interventions to improve physical activity 
during pregnancy. This study will identify the barriers to physical activity of pregnant women through quantitative 
research. Subsequently, the qualitative phase will ascertain its objectives based on the quantitative phase analysis. A 
thorough exploration of the burdens of physical activity will be conducted through in-depth interviews with selected 
pregnant women from the initial stage. Finally, we will derive interpretations from qualitative data to enhance the 
understanding of the quantitative findings.
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Physical activity during pregnancy can be influenced 
by attitude, subjective norms and perceived behavior 
control (Guelfi et al., 2015). Pregnant women have stated 
that even with the availability of a wide range of sources 
of information, including advice from healthcare provid-
ers, friends, family, printed materials, the Internet and 
the media, physical activity is still a difficult and compli-
cated subject for them (Evenson & Bradley, 2010). Preg-
nant women choose a more sedentary lifestyle for vari-
ous reasons (Flannery et al., 2018). In a US-based survey, 
60% of pregnant women were sedentary, while the mean 
inactivity in society was 30% (Rafiei et al., 2018). In a 
study in Iran, 40% of pregnant women avoided physi-
cal activity even though they had no restrictions to exer-
cise during pregnancy (Rahimi & Seyed Rasouli, 2005). 
Research has shown that barriers to physical activity in 
pregnancy include fear of miscarriage (Shakibzadeh et 
al., 2020), adverse effects of physical activity on fetal 
health (Shakibzadeh et al., 2020; Okafor & Ter Goon, 
2022), fatigue (Meah et al., 2021), busy life and suffer-
ing from physical symptoms, such as nausea, back pain 
(Dolatabadi et al., 2022), shortness of breath, heartburn 
and leg cramps (Guelfi et al., 2015; Bauer et al., 2018). 

Identifying the barriers to physical activity in pregnan-
cy can contribute to a deeper understanding of the fac-
tors influencing the attitudes and perceptions of pregnant 
women toward engaging in physical activities (Harrison 
et al., 2018). It is also important for future interventions 
to enhance physical activity during pregnancy (Okafor 
& Ter Goon, 2022). 

Consistent physical activity offers numerous advantag-
es for maternal and fetal health during pregnancy (Guelfi 
et al., 2015). Therefore, it is crucial to comprehend the 
obstacles of physical activity. This understanding is 
essential for shaping future interventions to enhance 
physical activity in pregnant women (Shakibzadeh et al., 
2020). 

Limited studies have been conducted on barriers to 
physical activity and pregnant women’s feelings and 
perceptions about exercise during pregnancy (Rafiei et 
al., 2018). While previous investigations into obstacles 
of physical activity during pregnancy have been either 
solely quantitative or qualitative, combining both ap-
proaches can yield more valid and lucid results. Notably, 
no existing study in Iran has investigated this issue and 
no explanatory sequential mixed methods design has 
been employed.

Relying solely on quantitative research results, with-
out complementary qualitative research, may not suffice 
for developing effective interventions to alter women’s 
perceptions and behaviors regarding physical activity 
during pregnancy. Furthermore, due to its limitation in 
generalizing to the wider society, qualitative research 
lacks efficiency for practical planning. 

A mixed-method design enhances the quality of infer-
ences and reduces the potential bias associated with rely-
ing solely on a single research method (Subedi, 2016). 

In the first phase of this study, a questionnaire will be 
used to gather data and determine barriers to physical 
activity in pregnant women admitted to pregnancy clin-
ics covered by Babol University of Medical Sciences in 
Iran. A qualitative study will be conducted after analyz-
ing the results of the quantitative phase of the study. The 
second phase will aim to explain the results of quantita-
tive research further. In the qualitative phase of the study, 
in-depth interviews will be conducted to discuss barriers 
to physical activity, women’s false beliefs and miscon-
ceptions around this issue, or barriers not directly men-
tioned in the questionnaire. Participating women can 
freely and without any limitations discuss their perceived 
barriers and beliefs about physical activity during preg-
nancy. Applying a mixed-method approach strengthens 
the results of research by putting together the powers of 
quantitative studies (generalization, large sample size) 
and qualitative studies (listening to participants’ points 
of view and gaining in-depth insights through discus-
sions), hence providing a more complete picture of the 
subject (Taghizadeh et al., 2015). As a result, the present 
mixed-method study will be conducted with the follow-
ing objectives.

Quantitative objective: To determine the barriers to 
physical activity in pregnant women admitted to preg-
nancy clinics covered by Babol University of Medical 
Sciences, Iran; qualitative objective: To explain the barri-
ers to physical activity from the perspectives of pregnant 
women admitted to pregnancy clinics covered by Babol 
University of Medical Sciences, Iran and mixed-method 
objective: To integrate the quantitative and qualitative 
findings and interpret the barriers to physical activity in 
pregnant women admitted to pregnancy clinics covered 
by Babol University of Medical Sciences, Iran.

Materials and Methods

This research is an explanatory sequential mixed-method 
study. This two-phase research will be conducted to de-
termine and interpret the barriers to physical activity in 
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pregnant women admitted to pregnancy clinics covered by 
Babol University of Medical Sciences, Iran. In the study’s 
first phase, barriers to physical activity during pregnancy 
scale (BPAPS) and demographic and obstetric data ques-
tionnaires will be used to collect quantitative data. The sec-
ond qualitative phase of the study will be implemented to 
explain the pregnant women’s perspectives regarding bar-
riers to physical activity in the light of quantitative data. 
Thus, the unexpected, astonishing results of key variables 
that differentiate groups of participants or locate them at the 
two ends of a spectrum will be studied in depth. Using a 
symbolization system, the sequence and weight of quanti-
tative and qualitative phases in the study can be shown as 
follows: Quan→qual. The researchers prioritize the initial 
quantitative stage, and the subsequent qualitative stage pro-
vides a more detailed explanation of the quantitative results. 
Finally, quantitative and qualitative findings will be inte-
grated and interpreted for more valid results.

Phase one: Quantitative study

Design, setting and sample

The quantitative phase of the project is a cross-sectional 
study that will use a demographic and obstetrics informa-
tion questionnaire and a valid and reliable questionnaire to 
collect data regarding barriers to physical activity in preg-
nant women. The subjects will be recruited using conve-
nience sampling from pregnant women who meet the in-
clusion criteria. The study setting will be pregnancy clinics 
covered by Babol University of Medical Sciences, Iran. 

According to the objectives, the maximum sample size 
is determined in this study. Referring to previous stud-
ies (Dolatabadi et al., 2022) regarding the Mean±SD of 
the total barriers to physical activity (88.55±19.28) and 
considering a confidence level of 95% with an accept-
able error of 1.5, it is calculated that 325 participants are 
required. Due to the possible sample attrition, 10% will 
be added to the obtained sample size and the final sample 
size will be 358. The sample size formula and its values 
are provided in Equation 1:

1. 
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, where n is the number of samples required, and the probability of the first type error (α) equals 

0.05. As a result, the z value equals 1.96, σ standard deviation is 19.28, and d estimation error is 

the desired accuracy in parameter estimation as 1.5. 
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The inclusion criteria for the first phase of the study are as follows: aged 18 to 45 years, gestational 

age of 10 to 37 weeks, no medical conditions that restrict or prevent exercise during pregnancy, 

the ability to read and write, lack of disability and symptoms of excessive shortness of breath, 

severe chest pain, dizziness or fainting that cannot be resolved by rest, and lack of symptoms of 

preterm labor (eg, regular and painful contractions of the uterus, vaginal bleeding and continuous 

loss of vaginal fluid). The exclusion criteria will involve participants who fail to respond to a 

maximum of 10% of the questions in the questionnaire (Nulty, 2008). Participation in the study is 

entirely voluntary, and participants have the freedom not to fill out the questionnaire or withdraw 

from the study at any point. Women participating in the qualitative phase will be requested to share 

their phone numbers. It is assured that their information will be kept confidential. 

Study Instruments  

Demographic and obstetrics information questionnaire: Questions will be asked to collect 

information regarding age, education, place of residence, husband's age, woman's employment 

Where n is the number of samples required, and the 
probability of the first type error (α) equals 0.05. As a re-
sult, the (Z) equals 1.96, (σ) standard deviation is 19.28 
and d estimation error is the desired accuracy in param-
eter estimation as 1.5.
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Study Instruments  

Demographic and obstetrics information questionnaire: Questions will be asked to collect 

information regarding age, education, place of residence, husband's age, woman's employment 

The inclusion criteria for the first phase of the study are 
as follows: Aged 18 to 45 years, gestational age of 10 to 
37 weeks, no medical conditions that restrict or prevent 
exercise during pregnancy, the ability to read and write, 
lack of disability and symptoms of excessive shortness of 
breath, severe chest pain, dizziness or fainting that can-
not be resolved by rest and lack of symptoms of preterm 
labor (e.g. regular and painful contractions of the uterus, 
vaginal bleeding and continuous loss of vaginal fluid). 
The exclusion criteria will involve participants who fail 
to respond to a maximum of 10% of the questions in the 
questionnaire (Nulty, 2008). Participation in the study is 
entirely voluntary, and participants have the freedom not 
to fill out the questionnaire or withdraw from the study at 
any point. Women participating in the qualitative phase 
will be requested to share their phone numbers. It is as-
sured that their information will be kept confidential.

Study instruments 

Demographic and obstetrics information questionnaire: 
Questions will be asked to collect information regarding 
age, education, place of residence, husband’s age, wom-
an’s employment status, husband’s job, living expenses, 
history of smoking, alcohol and drug abuse, weight, 
gestational age, number of children, number of previous 
pregnancies and involvement in childbirth preparation 
classes, body mass index (BMI) before pregnancy or 
early pregnancy and routine exercise before pregnancy. 

BPAPS: The scale was developed by Amiri-Farahani 
et al. (2021) and comprises 29 questions with four fac-
tors: “Pregnancy-related intrapersonal barriers,” “non-
pregnancy-related intrapersonal barriers,” “interpersonal 
barriers” and “environmental barriers.” The items are 
scored on a 5-point Likert scale from 5=strongly agree to 
1=strongly disagree. The BPAPS total score ranges from 
29 to 145, with a higher score indicating a greater pres-
ence of barriers to physical activity during pregnancy. 
The Cronbach α for the 29-point scale was 0.824, and the 
intra-class correlation coefficient (ICC) between the test 
and the retest was 0.87, confirming the high reliability 
of this scale. The construct validity of BPAPS was con-
firmed through known group validation and exploratory 
factor analysis (Amiri-Farahani et al., 2021).
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Quantitative data analysis

Descriptive statistics will be employed to characterize 
socio-demographic and obstetric variables and women’s 
barriers to physical activity. The Pearson correlation co-
efficient will investigate the linear relationships between 
quantitative variables, such as barriers to physical activ-
ity and its subscales. Linear regression will also be ap-
plied to predict the association between the barriers to 
physical activity and its subscales with other variables. 
Multivariate analysis will be employed to control con-
founding variables in the study. In this analysis, standard 
and non-standard regression coefficients and their cor-
responding 95% confidence intervals (CI) will be pre-
sented as measures of the effect size. All the tests will be 
two-tailed. The analyses will be performed using SPSS 
software, version 20, and P<0.05 will be deemed statisti-
cally significant.

Phase two: Qualitative study

This phase aims to provide a more detailed explanation 
of the results obtained in the quantitative phase by incor-
porating insights from the qualitative data.

Study participants 

It is important to note that in an explanatory sequen-
tial study, quantitative and qualitative data collection are 
interconnected rather than distinct phases. Since the re-
searcher aims to elucidate preliminary quantitative find-
ings in this model, individuals involved in the qualitative 
follow-up phase should be the same as those who partici-
pated in the quantitative data collection. Simultaneously, 
quantitative statistical results guide the ongoing sam-
pling process, allowing the selection of participants who 
are best suited to provide insights into the phenomenon 
under investigation. At this stage, the sampling approach 
will involve purposeful sampling, where participants 
will be invited based on the results of the quantitative 
phase. Thus, the unexpected, astonishing results and key 
variables that differentiate groups of participants or lo-
cate them at the two ends of a spectrum will be studied 
more deeply (Cresswell & Clark, 2011).

There is no specific guideline for sample size in quali-
tative studies. The sample size cannot be measured by 
previous qualitative research and sampling will con-
tinue until data saturation is reached. Participants will 
be recruited based on the findings from the quantitative 
phase of the study. This condition implies that the ini-
tial quantitative findings will guide the formulation of 
study questions (interview guide) and select participants 
for the qualitative phase. This design represents an emer-
gent approach in mixed-method studies, as Cresswell 
and Clark (2011) outlined.

Data generation

At this phase, individual semi-structured interviews 
will be conducted. Upon inviting the recruited women 
to participate in interviews, the scheduling and location 
of the interviews will be organized to suit their conve-
nience. In addition to the interviewer’s notes taken dur-
ing the interviews, each session will be audio-recorded. 
Before conducting the research, an interview guide will 
be prepared and ways to obtain valid data from the inter-
views and how to focus on the research questions will 
be reviewed. 

When participants provide concise answers, express 
themselves unclearly, or introduce significant points not 
covered by others, in-depth and probing questions will 
be employed. Such questions may include prompts like 
“Can you explain more?” “What do you mean?” “Why?” 
and “How?”. Interviews will continue until data satura-
tion is achieved. The duration of each interview will vary 
based on conditions, the interviewee’s ability to articu-
late and their willingness to continue the conversation.

Data trustworthiness 

In this study, Enworo (2023) criteria, including cred-
ibility, dependability, confirmability and transferability, 
will be used to ensure the trustworthiness of the data. 
Based on this, long engagement with the data in the re-
search environment, member checking, peer debriefing, 
data source triangulation, inquiry audit, audit trail, re-
flexivity and a thick description of the study context will 
be used (Enworo, 2023).

Data Collection
(Quan)

Data Analysis
(Quan)

Data Collection
(Quan)

Data Analysis
(Quan)

Integrated 
Analysis

Figure 1. Visual model of explanatory sequential mixed-method study
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Qualitative data analysis

Conventional content analysis will be employed to 
analyze qualitative data. The advantage of this approach 
lies in acquiring direct information from participants’ 
data without imposing predetermined categories or pre-
existing theoretical perspectives (Graneheim & Lund-
man, 2004). The researchers will meticulously examine 
the interview transcriptions, extracting codes, categories, 
and themes. The recordings will be listened to multiple 
times to establish a general framework. Subsequently, 
each audio-taped interview will be transcribed accurate-
ly by the corresponding author and thoroughly reviewed 
to capture its apparent and intrinsic elements. The text 
will be coded and these codes will be iteratively applied 
to sentences or significant paragraphs until the themes 
and categories emerge. The expected outcome is that the 
themes emerging from this phase will provide additional 
insights and interpretations of the quantitative results. 
The outcome is the emergence of themes and categories 
that will complete the results obtained from the initial 
stage of the study (Taghizadeh et al., 2015). MAXQDA 
software, version 10 will be employed to manage the 
qualitative data analysis.

Integration of quantitative and qualitative results

In the last stage, following the analysis of the qualita-
tive data, an interpretation of the results of the quanti-
tative study will be presented using the findings of the 
qualitative study. The visual model of explanatory se-
quential design is shown in Figure 1 (Cresswell & Clark, 
2011) and Table 1.

Discussion 

This study aims to explain and interpret barriers to 
physical activity in pregnant women by applying an ex-
planatory sequential mixed method. Identifying pregnant 
women’s beliefs, habits and perceptions about physical 
activity enables practitioners to address the barriers and 
issues more effectively. This research is the first study in 
Iran to explain and interpret obstacles to physical activ-
ity in pregnant women with an explanatory sequential 
mixed-method design. Limited studies have been con-
ducted on barriers to physical activities during pregnan-
cy and pregnant women’s perceptions and beliefs about 
exercise and physical activity during pregnancy (Rafiei 
et al., 2018). Therefore, there is a need for additional re-
search in this area, particularly in developing countries 
like Iran. This research will especially facilitate the han-
dling of issues such as the increase in obesity and cesar-
ean section among pregnant women in Iran (Azizi et al., 
2021; Yaghoobi et al., 2015). 

In this study, after analyzing the results of the quantita-
tive phase, the mean BPAPS values during pregnancy 
and its specific subscales, encompassing “pregnancy-
related intrapersonal barriers,” “non-pregnancy related 
intrapersonal barriers,” “interpersonal barriers” and 
“environmental barriers,” will be determined. In addi-
tion, the relationship between physical activity barriers 
and socio-demographic and midwifery variables will be 
determined. During this stage, specific questions may 
arise, necessitating further clarification. The qualitative 
study will play a crucial role in providing this neces-
sary explanation. The extraction of codes, categories 
and themes in the qualitative phase will aid in interpret-
ing how to explain quantitative results through qualita-
tive research. Utilizing an explanatory sequential mixed 

Table 1. The visual model of the explanatory sequential design

Phase Procedure Product

Quantitative data collection Cross-sectional study (n=358) Numeric data

Quantitative data analysis Use of descriptive and inferential statistics Meaningful measures

Connecting quantitative and qualitative 
phase

Selection of participants and development 
of interview questions Interview protocol

Qualitative data collection Individual in-depth interview Textual data 

Qualitative data analysis
Coding and thematic analysis

Theme development
Content analysis 

Codes and themes
Similar and different themes and categories

Integration of the qualitative and quantita-
tive results

Interpretation and explanation of the 
quantitative and qualitative results

Discussion
Implications

Future research
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method design is a notable strength of the study, offering 
a richer and more detailed exploration of the barriers to 
physical activity in pregnant women.

The study’s findings can significantly impact women’s 
misconceptions regarding barriers to physical activity 
during pregnancy. Moreover, the results will be valu-
able in designing interventions to eliminate these barri-
ers, promote physical activity participation, and enhance 
pregnant women’s overall health and well-being, conse-
quently reducing the risk of pregnancy complications.

However, one potential limitation in this study could 
be the non-cooperation of mothers in participating in the 
second phase. To address this limitation, the researcher 
will try to communicate the study objectives and assure 
participants of the confidentiality of the information 
gathered.

Conclusion

Regular exercise during pregnancy brings numerous 
advantages for both maternal and fetal health. The results 
of this study are crucial for strategic planning, aiming to 
correct misconceptions about physical activity in preg-
nancy among women. Furthermore, this research will 
assist in developing interventions to eliminate barriers to 
exercise, promoting pregnant women's physical activity 
engagement, and ultimately enhancing their health and 
wellness throughout pregnancy.
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