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Abstract

Introduction

Physical activity level during pregnancy is unknown in Middle Eastern and North African

countries, since no valid tools assessing it exist in Arabic. The aim of this study is to cultur-

ally adapt and translate to Arabic an internationally validated instrument, the Pregnancy

Physical Activity Questionnaire (PPAQ), and to measure the physical activity of pregnant

women using the adapted PPAQ, Arabic version. This tool is time-sparing, self-administered

and is the only one taking into account childcare and household chores.

Methods

After following the guidelines for translation and back-translation by certified translators, a

committee composed of professionals in the field reviewed each item of the PPAQ, for its

comprehensibility. This Arabic version of the PPAQ was tested on a sample of 179 pregnant

Lebanese women, from different educational backgrounds, socioeconomic status and ges-

tational ages.

Results

Cross-cultural adaptations were applied on the newly translated PPAQ in Arabic version,

thus questions referring to some types of outdoor activities were excluded from the final for-

mat. Our results reported that 51% and 1.7% of women engage respectively in light and

high intensity physical activity, while 18% had a sedentary lifestyle. Occupational type of

activities were significantly more performed by women having a higher education (p value

0.001), as opposed to those who attended only high school, who were physically more
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active in household activities (p value 0.038). Second trimester was a period where preg-

nant women were active for household, caregiving (p value 0.031), whereas women in their

third trimester were physically more active in occupational activities (p value 0.001). Sport-

oriented activities were performed by women reporting a good physical status (p value

0.03). Age and crowding index were significantly correlated with occupational, household

and caregiving activities (p values 0.004, 0.008 respectively). No significant correlations

were observed with pre-gestational body mass index and the physical activity levels.

Conclusion

A valid tool will help researchers in Arab countries identify physical activity levels of pregnant

women and consequently emit specific guidelines relative to the importance and the benefits

of a daily active lifestyle throughout gestation.

Introduction

Physical activity (PA) together with proper nutrition are key contributors of maternal and fetal

well-being. Numerous studies highlight the positive impact of an active lifestyle on low inci-

dence of maternal complications [1] such as preeclampsia, gestational diabetes [2], and excess

maternal weight gain [3]. The American College of Obstetricians and Gynecologists (ACOG)

recommends pregnant women to engage in 30 minutes of moderate intensity exercise on daily

basis [4]. However, despite the recommendations of medical instances, in some cultures, preg-

nant women are advised to follow a sedentary lifestyle [5]. In addition, due to religious sensi-

tivities, exercising in public areas or local gyms are forbidden for women in some Middle-

Eastern countries [6].

Reports published worldwide focus on the knowledge and the practice of PA among preg-

nant women and explore maternal physical and psychological factors that enhance or hinder

this behavior [7–11]. Hence, with the expansion of researches on the advantages of PA on

health, various questionnaires have been developed such as the Godin Leisure-Time Exercise

Questionnaire [12], the Simple Physical Activity Questionnaire [13], and the Global Physical

Activity Questionnaire [14], but few were appropriate for pregnant women, mainly because

they did not take into account daily routine activities frequently performed by them, such as

childcare and household, were long and not validated during pregnancy [15]. Compared to

the other tools, The Pregnancy Physical Activity Questionnaire (PPAQ) was the only self-

administered tool, with sufficient reliability in assessing total PA and vigorous activities during

the last three months of gestation, preceding the survey [16]. It has been translated into differ-

ent languages and used in numerous clinical studies [17–20].

Hence, a valid PA tool in Arabic is necessary to help researchers assess, monitor and evalu-

ate PA in North African and Middle-Eastern pregnant women. However, translation alone

can’t guarantee the compatibility of the questionnaire, because it must undergo some cross-

cultural adaptations, to ensure its validity with the local culture [21]. Hence, the aim of this

research was primary to translate and cross-culturally adapt this tool into Arabic and secondly

to evaluate the PA levels of healthy Middle Eastern pregnant women by applying this newly

translated version of PPAQ. In addition, the associations between some maternal variables

and PA levels were analyzed.
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Methods

Besides being easy, cost-effective, time sparing and noninvasive, this specific tool takes into

account the time spent in 33 different activities divided as follows: 16 activities dealing with

household and caregiving, 3 concerning transportation and inactivity, 9 sports related activities,

and 5 occupational activities. Each participant chooses the answer which represents the closest

to the amount spent on daily or weekly basis, during the preceding three months. Six possible

answers are available to respondents: never, less than half an hour per day, between half and 1

hour per day, 1 and 2 hours per day, 2 and 3 hours a day, and more than 3 hours a day. In addi-

tion, two open ended questions, concerning sport type activities, allow the responder to specify

types not listed previously and practiced on weekly basis. This gives the questionnaire an added

value, by individualizing the evaluation of each responder. The original English version of the

PPAQ takes approximately 10 minutes to be filled up. After the obtention of the written

approval of its creator, Lisa Chasan-Taber, by mail, for cross-culturally translating and using

this tool in a sample of Lebanese pregnant women, the study was divided into two stages: pre-

paring the Arabic version and evaluating the PA levels of our target population.

The research team followed the guidelines depicted by Guillemin et al., which were com-

posed of 4 phases, designed to guarantee the reliability of the translated tool [17].

Phase 1: Translation

The translation of the original English questionnaire to Arabic was conducted by separate

translators to produce several versions of the translated document. Initial translations to Ara-

bic were performed by two nutrition bilingual graduates, who were unaware of the purpose of

the study. A qualified translator whose native language was Arabic, and having a linguistic but

not a scientific background, was engaged to submit a third translated version.

Phase 2: Back-translation

Experts recommend conducting independently the same number of back-translation from the

final language (Arabic) to the original English version, as done in the first phase. This helps to

highlight all the ambiguities present in the translated version, and hence confirm accuracy.

Two senior university students, specializing in translation and a qualified translator (not

related to the first translator) were given the task to undergo the back-translation. Once again,

the intentions and the objectives related to the document were not revealed to the translators,

to minimize biases and subjective inputs.

Phase 3: Committee review

A multidisciplinary team was created in our department composed of a gynecologist, a mid-

wife, two nutritionists, two sports experts, and two graduate assistants. Their aim was to review

each item in each translation separately, in order to come up with the final translated version

during joint meetings. Both versions were compared for its semantic equivalence and to ensure

the full comprehensibility of the questionnaire, and the instructions to fill it. A final consensus

was made after discussions and synthesis.

Phase 4: Pre-testing

For pre-testing purposes, Beaton D. et al [22] recommend testing it on a sample of 10 to 40

persons. Hence, before administrating it on a larger scale, 45 pregnant women, mostly instruc-

tors, university and hospital employees, filled the newly translated Arabic version, as part of a

pilot study, to test the proper comprehensibility of the items. The research team used the same
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format of the initial PPAQ concerning the font used and the sequences of questions. In addi-

tion, they were recording all aspects dealing with the questionnaire from lay-out, flow of ques-

tion, time and ambiguities. A probing approach was chosen during this phase, to have a direct

feedback on the clarity of the questions presented.

After completion of this pretesting, some revisions were needed. The first 3 questions (date

of recruitment, last menstrual period, and predicted date of delivery) were unanimously

judged unnecessary, since as mentioned before, the PPAQ was going to be used with a main

questionnaire concerning the health and the nutritional status of pregnant women, and those

questions were already addressed. Hence, the numbering of the questions was corrected and

the final questionnaire started with 1 referring to the question 4 of the initial document. To

avoid confusing the respondents, some changes were done concerning the lay-out of the ques-

tionnaire such as writing the questions with similar wording in bold characters.

After this initial phase of translation, some cultural adaptations had to be implemented too.

Those concerned questions number 18 and 19 of the original version, which consisted of

assessing the time spent on mowing the lawn and showering the snow off. Those activities

can’t be realized in Middle Eastern and Arab countries, which have hot, humid and desert cli-

mate environment. With those omissions, the number of items of our PPAQ dropped to 31.

Other changes included the conversion of English measurements (gallons and pounds) men-

tioned in the original questionnaire into metric equivalents (liters and kilograms). We pre-

ferred mentioning “the last three months of your pregnancy”, instead of last trimester, to avoid

some misinterpretations (S1 File).

Our tool was ready to be administered on a larger scale, since our research team was study-

ing the nutritional status of pregnant women and the impact of diet, exercise and other factors

on maternal complications and neonatal outcomes in a cross-sectional study. The inclusion

criteria were to include Lebanese women, with singleton pregnancy, Arabic literate, aged

between 18 and 40 years old, healthy, not suffering from gestational diabetes, preeclampsia, or

any other chronic disease affecting their health.

The minimum sample size to be included in this study was calculated initially by following

the formula of Tabachnick and Fidell [23] that takes into consideration the number of explana-

tory variables to be include in the model: N = 50 + 8m (m being the number of explanatory

variables); Given that m equals to 8, a minimum of 114 women should participate in this

study. They were recruited during prenatal visits, for routine gynecological check-ups, inde-

pendently of their weeks of gestation. Face to face interviews permitted to collect sociodemo-

graphic data and details concerning dietary intakes. The indicators used in the first part of the

questionnaire dealing with the socioeconomic status were the crowding index (deducted by

the interviewer as the total number of co- residents per household, excluding the newborn

infant, divided by the total number of rooms, excluding the kitchen and bathrooms), the edu-

cational level, and the work status. A crowding index higher than one suggests a household

with restricted economic resources [24]. At the end of the first part of this questionnaire, the

research team requested from the participants to subjectively assess their physical and nutri-

tional wellbeing, by choosing from the list “very bad, bad, average, good and excellent”, the sta-

tus that currently fits them best.

Anthropometric measurements (weight before pregnancy, actual body weight, height), age,

and gestational age were copied directly from the medical file, the day of the recruitment, to

avoid ending up with irrelevant information. Body mass index (BMI) was then calculated as

the ratio of pre-gestational weight in kilograms to the square of height in meter. It was catego-

rized according to the World Health Organization (WHO) cut-off points (underweight <18.5,

normal 18.5 to 24.9, overweight 25 to 29.9 and obese>30) [25]. The last part of the question-

naire, concerned the newly translated PPAQ and was self-filled by the participants themselves,
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in the presence of the research assistants. Their role was to avoid having any missing data. A

follow-up was maintained with participants thru telephone calls to compile information on

delivery outcomes (weight at hospital admission, delivery complications . . .). Total GWG was

then calculated by deducting weight at delivery from the initial and comparing it to the values

defined by the Institute of Medicine (IOM) [26]. Field work was conducted between January

and May 2018 by trained dietitians.

The study protocol was approved by the Institutional Review Board of Saint-Joseph Univer-

sity at Beirut, Lebanon, the Hotel-Dieu Hospital Ethics Committee (CE 624/ FPH 49) and the

participating gynecologists. All subjects gave their written consent prior to participation.

Statistical analysis

Descriptive data was calculated as the mean +/- standard deviation. Data collected was ana-

lyzed using SPSS Data Analysis version 22.0 (SPSS Inc, Chicago, IL). The alpha error was set at

0.05. Kolmogorov-Smirnov tests were used to assess the normality of the distribution of con-

tinuous variables. Univariate followed by multivariate analyses were performed to assess the

factors associated with PPAQ. Spearman Correlation coefficient and Pearson Correlation coef-

ficient were used to assess the relationship between continuous variables. Kruskal-Wallis tests

and Analysis of variance (ANOVA) were performed to compare continuous variables between

three or more groups. Multiple regression analysis was used and explanatory variables with a p

value less than 0.200 in univariates analyses were included in the model. Variables highly cor-

related together were not included in the same model.

We followed the calculation guidelines described by Chasan-Taber et al. [27] to deduct the

daily energy expenditure and classify the participants into different metabolic equivalent

(MET) categories: sedentary (<1.5 METs), light (1.5<3.0 METs), moderate (3.0–6.0 METs),

or vigorous (>6.0 METs). Briefly, each self-reported answer of each category was multiplied

by its MET value, specified by the original author, to reach the total of daily energy expenditure

(METs x hours/day), knowing that 1 MET is the metabolic equivalent of the energy expended

at rest and equals 3.5 ml O2/kg/min. The final values for each question were summed up to

reach a total score that was divided by the total number of questions and then by 7 to reach the

mean daily energy expenditure expressed in METs. Following those calculations, women were

classified as having a sedentary, light, moderate or vigorous PA levels.

Results

Demographic characteristics

One hundred and seventy-nine women participated in this study, with a mean age of

29.94 ± 5.03 years old. Fifty nine percent of our sample had a university degree, with a mean

crowding index of 0.73. The majority of the participants (68.2%) were in their third trimester,

and the rest were equally distributed in their first and second trimester. The mean BMI calcu-

lated based on their pre-gestational weight was 22.94± 3.60 kg/m2, reflecting a sample within

the normal BMI range before gestation.

Women were asked to self-report their nutritional status and physical well-being. The

majority of the women reported an excellent and a good physical and nutritional status.

Detailed results of all the descriptive variables are presented in Table 1.

Levels of physical activity

Mean MET value of our sample was 2.52, suggesting that women participating in this study

engaged in low levels of PA. Classifications according to the MET values revealed that only
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1.7% of women participated in high intensity/vigorous exercise, 51.4% conducted light inten-

sity of exercise, while 18% had a sedentary lifestyle.

Significant associations were observed between the type and intensity of PA and the educa-

tional level (No higher education/ higher education) of our participants. Hence, a p value less

than 0.01 was seen in women who engaged in sedentary type of exercise and having a univer-

sity or a higher degree, while a p value of 0.038 was found for those who attended only school

and were more active for household chores. When all the types of activities were summed up,

women who had achieved a university degree were physically more active, than non-educated

ones (p value 0.037). Summary of those results are presented in Table 2.

The next table (Table 3) indicates the correlations between the type and the intensity of

physical activity depending on the gestational trimesters. Women in their last trimester of

Table 1. Descriptive variables of the sample population (N = 179).

Mean ± SD

Age 29.94± 5.03

Crowding Index 0.72± 0.31

Pre-gestational BMI‡ 22.94± 3.60

N %

Education

Elementary 3 1.70

Intermediate 12 6.70

Secondary 15 8.40

Technical 10 5.60

Undergraduate Studies 105 58.70

Graduate Studies 34 19.00

Total GWG
�

Insufficient 42 23.50

Adequate 74 41.30

Excessive 63 35.20

Trimester

First 30 16.80

Second 27 15.10

Third 122 68.20

Nutritional Status

Very bad 4 2.20

Bad 9 5.00

Average 54 30.20

Good 94 52.50

Excellent 18 10.10

Physical well being

Very bad 8 4.50

Bad 20 11.20

Average 52 29.10

Good 81 45.30

Excellent 18 10.10

‡ BMI: Body Mass Index

�GWG: Gestational weight gain categorized according to Institute of Medicine (IOM) classification [26]

https://doi.org/10.1371/journal.pone.0230420.t001
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gestation had a more sedentary lifestyle (p value 0.001) and were oriented mostly towards

occupational activities (p value 0.001), compared with those in their first or second trimester

of pregnancy. In addition, household chores were significantly higher in women, in their sec-

ond trimester (p value 0.031).

The next two tables (Tables 4 and 5) show the correlations between the personal perception

of nutritional status and physical well-being in relation to the type and the intensity of PA per-

formed by participating candidates. As explained previously, women were asked to rate subjec-

tively their nutritional and physical status; those who spent more energy for occupational

purposes, had classified themselves as having a poor nutritional status (p value 0.021). Even

though only 7% of participants felt having a bad nutritional status, but when correlated to the

total PA levels, statistically significant associations were found (p value 0.019). Sports/ exercise

activities were significantly performed by women that considered themselves as having a good

and an excellent physical status (p value 0.03).

The next table (Table 6) exposes the correlations between age, crowding index, pregesta-

tional BMI and the type and intensity of PA. Significant correlations were observed regarding

maternal age and occupational activities (p value 0.004) and crowding index and household

Table 2. Type and intensity of PA, deducted from the PPAQ, in women categorized depending on their educational level (N = 179).

No higher education (n = 40) Higher education (n = 139) p value�

Total score of PPAQ (MET.h/wk)
��

181.21 ± 89.73 210.89 ± 85.30 0.037
�

By intensity

Sedentary 62.70 ± 42.64 95.80 ± 43.78 <0.01
�

Light 89.91 ± 45.72 82.48 ± 45.71 0.366

Moderate 28.40 ± 52.46 32.44 ± 45.69 0.635

Vigorous 0.21 ± 0.84 0.18 ± 0.81 0.583

By type

Household/Caregiving 93.29 ± 59.47 72.68 ± 53.54 0.038
�

Occupational 29.58 ± 54.52 65.90 ± 58.93 0.001
�

Sports/exercise 2.38 ± 5.71 4.58 ± 9.92 0.036
�

� Statistical analysis by ANOVA / Kruskal-Wallis tests with a p value less than 0.05 considered as significant

��MET metabolic equivalent turnover

https://doi.org/10.1371/journal.pone.0230420.t002

Table 3. Type and intensity of PA, deducted from the PPAQ, in women categorized depending on their gestational trimesters (N = 179).

First trimester (n = 30) Second trimester (n = 27) Third trimester (n = 122) p value�

Total score of PPAQ (MET.h/wk)
��

190.65 ± 96.70 191.27 ± 76.10 210.48 ± 86.67 0.377

By intensity

Sedentary 75.33 ± 50.70 65.46 ± 36.35 96.70 ± 43.86 0.001�

Light 86.83 ± 36.02 96.24 ± 40.11 80.80 ± 48.66 0.267

Moderate 28.04 ± 39.67 29.39 ± 43.17 32.87 ± 50.07 0.855

Vigorous 0.45 ± 1.30 0.18 ± 0.94 0.12 ± 0.61 0.151

By type

Household/Caregiving 87.77 ± 56.35 97.99 ± 42.07 70.13 ± 56.59 0.031�

Occupational 37.78 ± 49.81 29.01 ± 51.87 69.07 ± 60.59 0.001�

Sports/exercise 3.45 ± 5.13 2.46 ± 2.98 4.60 ± 10.72 0.503

�Statistical analysis by ANOVA / Kruskal-Wallis tests with a p value less than 0.05 considered as significant

��MET metabolic equivalent turnover

https://doi.org/10.1371/journal.pone.0230420.t003
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chores (p value 0.008). However, no significant relationship was seen between the type and the

intensity of exercise and pregestational BMI.

Following a multiple regression analysis, neither maternal age nor the educational level

were associated with the total score of PPAQ among the participants. Self-assessed nutritional

and physical status were declared significantly correlated with the PA levels (p values 0.007

and 0.022 significantly). All results are presented in Table 7.

Discussion

This study aimed in translating to Arabic, a tool, used in various researches across Europe,

Asia and North American countries and to cross-culturally adapt it to women living in North-

ern Africa, the Gulf region and the Middle-East. Two certified translators were given the task

to translate and back-translate the English version of PPAQ into Arabic. The advantages of

this newly translated PPAQ are multiple; it’s a simple, rapid and self-administered tool that

takes into account the contribution of different daily activities often neglected in other PA

Table 4. Type and intensity of PA, deducted from the PPAQ, in women categorized depending on their subjective perception of nutritional status (N = 179).

Very bad/bad nutritional status

(n = 13)

Average nutritional status

(n = 54)

Good/Excellent nutritional status

(n = 112)

p value�

Total score of PPAQ (MET.h/

wk)
��

261.95 ± 116.51 187.94 ± 63.53 205.44 ± 90.59 0.021
�

By intensity

Sedentary 110.53 ± 42.41 83.36 ± 45.31 88.27 ± 45.65 0.155

Light 103.56 ± 56.69 80.50 ± 36.10 83.64 ± 48.23 0.260

Moderate 47.48 ± 74.52 23.89 ± 38.74 33.37 ± 46.78 0.216

Vigorous 0.38 ± 1.35 0.18 ± 0.76 0.16 ± 0.77 0.681

By type

Household/Caregiving 88.35 ± 30.96 78.44 ± 47.02 75.45 ± 58.74 0.720

Occupational 97.99 ± 85.69 46.55 ± 50.98 58.53 ± 58.69 0.019
�

Sports/exercise 4.52±5.86 2.78 ± 5.54 4.67 ± 10.75 0.459

� Statistical analysis by ANOVA / Kruskal-Wallis tests with a p value less than 0.05 considered as significant

��MET metabolic equivalent turnover

https://doi.org/10.1371/journal.pone.0230420.t004

Table 5. Type and intensity of PA, deducted from the PPAQ, in women categorized depending on their subjective perception of physical well-being (N = 179).

Very bad/bad physical state (n = 28) Average physical state (n = 52) Good/Excellent physical state (n = 99) p value�

Total score of PPAQ (MET.h/wk)
��

176.37 ± 67.44 202.37 ± 78.58 213.14 ± 94.65 0.140

By intensity

Sedentary 78.78 ± 35.00 89.26 ± 42.65 90.68 ± 49.53 0.471

Light 73.26 ± 40.92 87.13 ± 46.08 85.64 ± 46.73 0.386

Moderate 24.33 ± 29.54 25.79 ± 40.82 36.59 ± 53.61 0.279

Vigorous 0.00 ± 0.00 0.19 ± 0.77 0.23 ± 0.95 0.408

By type

Household/Caregiving 81.96 ± 54.07 70.23 ± 48.63 79.67 ± 59.20 0.544

Occupational 39.49 ± 45.86 64.83 ± 65.45 59.54 ± 59.55 0.155

Sports/exercise 1.48 ± 5.14 2.43 ± 3.50 5.69 ± 11.55 0.03�

�Statistical analysis by ANOVA / Kruskal-Wallis tests with a p value less than 0.05 considered as significant

��MET metabolic equivalent turnover

https://doi.org/10.1371/journal.pone.0230420.t005
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questionnaires [28]. Plus, the sum of its components determines MET values, easily represent-

ing “true” activity levels.

Following this part, the research team deducted from the final version, two questions not

compatible with the societal and living lifestyle of people in this area of the world, such as

mowing the lawn and showering the snow off. Other improvements concerning the lay-out of

the tool were adopted too. After a pretest, the newly translated version was tested to evaluate

the PA status of 179 pregnant women, recruited from different educational and socio-eco-

nomic background.

Our sample size, age, gestational trimesters, and pre-gestational BMI were similar to the

study of Xiang Mi et al., which used the Chinese version of PPAQ, among 182 pregnant

women, having mostly an initial BMI in the normal category [29].

Patterns of PA evolve during pregnancy. A review published by Forczek et al. in 2017

observed a net decline in activities in the first trimester of pregnancy, followed by a rise, after

the 14th week of gestation, with women mostly oriented towards occupational activities, house-

work/caregiving, active lifestyle combining essentially aerobic sports, such as walking and sta-

tionary cycling [30]. On the other hand, in a sample of Polish pregnant women, no differences

were observed in terms of total PA, across the trimesters of pregnancy [7]. In our sample, the

intensity and the type of PA increased in women of second and third trimester, compared to

those in their first trimester. Our results join those published by Santos et al. [31], where

Table 6. Correlations between the type and the intensity of physical activity, deducted from the PPAQ, in women with maternal age, crowding index and pre-gesta-

tional BMI (N = 179).

Maternal age Crowding Index Pre-gestational BMI

R p value� r p value� r p value�

Total score of PPAQ (MET.h/wk)
��

0.113 0.132 0.093 0.217 -0.007 0.930

By intensity

Sedentary -0.024 0.748 -0.073 0.330 -0.069 0.356

Light 0.085 0.256 0.133 0.076 0.050 0.505

Moderate 0.101 0.178 0.052 0.491 -0.031 0.678

Vigorous -0.136 0.069 -0.059 0.436 0.067 0.375

By type

Household/Caregiving 0.035 0.643 0.197 0.008
�

0.078 0.300

Occupational 0.214 0.004
�

-0.027 0.725 -0.094 0.212

Sports/exercise -0.139 0.063 -0.106 0.156 -0.128 0.087

�Statistical analysis by Spearman and Pearson correlation coefficient with a p value less than 0.05 considered as significant

��MET metabolic equivalent turnover

https://doi.org/10.1371/journal.pone.0230420.t006

Table 7. Multiple regression analysis of explanatory factors associated with the total score of PPAQ in women.

Unstandardized

Coefficients

Standardized Coefficients t Sig. 95.0% Confidence Interval for B

B Std. Error Beta Lower Bound Upper Bound

(Constant) 176.566 71.302 2.476 0.014 35.831 317.300

Maternal age 1.654 1.281 .096 1.291 0.198 -.875 4.183

Education 20.560 15.499 .099 1.327 0.186 -10.031 51.150

Nutritional status [Ref: very bad/bad] -70.038 25.462 -.202 -2.751 0.007� -120.294 -19.782

Physical status [Ref: very bad / Bad] 41.538 17.988 .171 2.309 0.022� 6.034 77.043

�p value less than 0.05 considered as significant

https://doi.org/10.1371/journal.pone.0230420.t007
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women in their third trimester reported mostly a tendency towards sedentary lifestyle, domi-

nated by occupational type of PA, whereas those in their second trimester had a light level of

PA and were oriented more towards household activities. Indeed, the second trimester of preg-

nancy is considered to be the most comfortable period during gestation, where women often

feel more energetic and eager to be physically active [7]. Although, PA may decline before

delivery due to excess body weight, lower back pain and pressure caused by the expansion of

the uterus [32], our study demonstrated an elevated intensity of PA during the last trimester

among ladies for occupational oriented activities. This highlights that working moms stay

active before gestation, outside and inside their homes, to accomplish all professional and fam-

ily duties, before delivery. It should be noted that laws in the Middle East allow only a relatively

short period of maternity leave, to be taken after birth. In this research, vigorous levels of PA,

mostly conducted in sports or exercise context, were not observed across the trimesters of

pregnancy. These results join those obtained in the Chinese study, where few pregnant women

reported engaging in high intensity/vigorous activities [29]. Similar results were obtained by

Yi-Li Ko et al. in a cohort of 150 pregnant women in Taiwan [33].

Another issue is the difficulty to assess low intensity PA, since people often neglect daily

routine chores (such as tidying the house, light cleaning, taking care of a child or an animal),

because such activities become habits over time and will no more be considered or felt by the

respondent as a way of exercising [34]. Thus, the added value of the PPAQ is the inclusion of

normal daily low intensity tasks (household and childcare), frequently assumed in Middle-

Eastern countries by women, as part of their responsibilities toward their family. Light activi-

ties were prevalent among 51.4% of our participants’, as mentioned in a similar cross-cultural

adaptation of PPAQ, among Brazilian women, with comparable results [35]. The reason may

be that those women initially had a sedentary lifestyle or due to cultural pressure and believes

were afraid to start a rigorous PA.

Being more educated and having a university degree were among the maternal factors trig-

gering women to adopt a healthier lifestyle and engage in sport activities. Hence, in our sam-

ple, educated women were often more sedentary during work time, but engaged more in sport

activities during their free time, compared to less educated housewives (p value 0.036). In our

research, the age of the participants was another factor influencing patterns of PA. As women

get older, occupational activities tend to increase, most probably due to an increase in their

professional responsibilities. Besides, household activities were mostly observed in women

having larger families, with a higher crowding index. The reason behind is the numerous

home duties of Middle-Eastern females and their responsibilities towards their larger family.

However, following a multiple regression analysis, those two variables (educational level and

age) were no more significantly correlated with the total PPAQ score, unlike the results of Nas-

cimento et al. in Brazil, where educational level was among the maternal factors inducing an

active lifestyle [32]. On the other hand, after controlling cofounding variables, self-rated physi-

cal and nutritional well-being remained significantly associated with PA. Future areas of

research should focus on the evaluation of the quality of life and the nutritional status by

administering validated questionnaires among pregnant women of Arabic descent.

Our findings showed a net decline in sports/exercise related activities irrespective of gesta-

tional age or BMI. Watching television was the sedentary behavior that the majority of women

spent doing, similar to the study of Santos et al [31] and Chasan-Taber et al [16]. Chandonnet

et al. applied the French version of PPAQ among pregnant obese women and showed that

they were predominantly active in household and caregiving activities [36]. Although our sam-

ple was mostly composed of women with a normal BMI, housewives or those with no higher

academic education were engaged mostly in household and caregiving activities.
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In parallel, our translated tool (PPAQ-Arabic) was used among another sample of 141 Leb-

anese pregnant women in another research aiming to study the relationship between their

quality of life, insomnia, depression and PA. Published results of that study showed positive

correlations between maternal age and total PA (p value 0.034), with no associations seen

between PPAQ scores, pregestational BMI, gestational age, worry and insomnia [37].

Our study has some limitations. First, there are possible sampling and recall bias, because

the randomly selected participants filled the PPAQ at one single moment of their gestation

and PA may change, evolve or decrease during the entire pregnancy. Secondly, MET values

used in the calculations were not specific for pregnancy, since Compendium-based MET val-

ues were used to estimate the intensity of PPAQ activities. However, this limitation is to be

neglected, since those conversion factors were recommended by the original creator of the

PPAQ and all other authors who translated this instrument in their native language, applied it

too. In addition, the PPAQ is a subjective technique of assessing the PA levels during preg-

nancy. Better results can be obtained if coupled with a pedometer or an accelerometer that

offer a more objective assessment. The future aim of our team is to assess the validity of our

tool against accelerometers in a sample of pregnant women. Our sampling approach was not

representative of all Lebanese women since we followed a convenient sampling strategy, how-

ever it included participants coming from different Lebanese regions, irrespective of their edu-

cational, socioeconomic and religious backgrounds. The strengths of our study are the

participants being distributed among various gestational weeks and having a normal BMI. In

addition, the compliance of all the participants and the easiness to fill this newly adapted tool,

with no missing data or dropouts were an added asset of this research. Moreover, seasonal var-

iation did not influence results reflecting to sports / exercise questions, since Lebanon is

known for its mild Mediterranean climate, proper to the practice of different type of sports, all

year long.

Conclusion

The ACOG recommends pregnant women with low risk pregnancies to maintain a moderate-

intensity level of exercise for the prevention of excessive gestational weight gain [38], optimal

fetal outcomes, and maternal well-being [4]. Nevertheless, assessment of PA is hard to inter-

pret and presents many limitations, since there is no gold standard for a specific and a vali-

dated tool to be administered exclusively during pregnancy [39]. Following this study, the

translation to the Arabic language and the cultural adaptation of the original PPAQ will help

researchers depict the PA levels of pregnant women in twenty two Arabic speaking countries,

across Asia and Africa.

Because pregnancy is full of physiological and psychological changes, a decline in PA levels

is not surprising. Earlier counseling during prenatal services on the advantages of PA is crucial,

since this period represents a unique event in women’s life and an ideal moment to implement

strategies and guidelines to promote and install new health focused behaviors, such as exercise.

Supporting information

S1 File. Pregnancy Physical Activity Questionnaire (PPAQ)–Arabic version.

(DOCX)

Acknowledgments

The authors gratefully acknowledge the participants and the gynecologists.

PLOS ONE Pregnancy physical activity questionnaire in pregnant middle-eastern females

PLOS ONE | https://doi.org/10.1371/journal.pone.0230420 March 30, 2020 11 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0230420.s001
https://doi.org/10.1371/journal.pone.0230420


Author Contributions

Conceptualization: Tatiana Papazian, Lydia Rabbaa Khabbaz.

Data curation: Nada El Osta, Hala Hout, Daisy El Chammas.

Formal analysis: Nada El Osta.

Investigation: Tatiana Papazian, Hala Hout.

Methodology: Tatiana Papazian, Nour El Helou.

Project administration: Lydia Rabbaa Khabbaz.

Resources: Georges Abi Tayeh, Lydia Rabbaa Khabbaz.

Software: Nada El Osta.

Supervision: Tatiana Papazian, Hassan Younes, Georges Abi Tayeh, Lydia Rabbaa Khabbaz.

Validation: Tatiana Papazian, Hassan Younes, Georges Abi Tayeh, Lydia Rabbaa Khabbaz.

Visualization: Tatiana Papazian.

Writing – original draft: Tatiana Papazian.

Writing – review & editing: Lydia Rabbaa Khabbaz.

References
1. Perales M, Artal R, Lucia A. Exercise During Pregnancy. JAMA. 2017 Mar 21; 317(11):1113–4. https://

doi.org/10.1001/jama.2017.0593 PMID: 28324098

2. Dempsey JC, Sorensen TK, Williams MA, Lee I-M, Miller RS, Dashow EE, et al. Prospective study of

gestational diabetes mellitus risk in relation to maternal recreational physical activity before and during

pregnancy. Am J Epidemiol. 2004 Apr 1; 159(7):663–70. https://doi.org/10.1093/aje/kwh091 PMID:

15033644

3. Maslin K. Commentary on a Cochrane Review of Diet and Exercise Interventions to Prevent Excessive

Gestational Weight Gain. Nurs Womens Health. 2016 Nov; 20(5):447–9. https://doi.org/10.1016/j.nwh.

2016.08.009 PMID: 27719774

4. ACOG Committee Opinion No. 650: Physical Activity and Exercise During Pregnancy and the Postpar-

tum Period. Obstet Gynecol. 2015 Dec; 126(6):e135–142. https://doi.org/10.1097/AOG.

0000000000001214 PMID: 26595585

5. Duncombe D, Wertheim EH, Skouteris H, Paxton SJ, Kelly L. Factors related to exercise over the

course of pregnancy including women’s beliefs about the safety of exercise during pregnancy. Mid-

wifery. 2009 Aug; 25(4):430–8. https://doi.org/10.1016/j.midw.2007.03.002 PMID: 18063253

6. Donnelly TT, Al-Thani A-ABM, Benjamin K, Al-Khater A-H, Fung TS, Ahmedna M, et al. Arab female

and male perceptions of factors facilitating and inhibiting their physical activity: Findings from a qualita-

tive study in the Middle East. PloS One. 2018; 13(7):e0199336. https://doi.org/10.1371/journal.pone.

0199336 PMID: 30011280

7. Krzepota J, Sadowska D, Biernat E. Relationships between Physical Activity and Quality of Life in Preg-

nant Women in the Second and Third Trimester. Int J Environ Res Public Health. 2018 05; 15(12).

8. Owe KM, Nystad W, Bø K. Correlates of regular exercise during pregnancy: the Norwegian Mother and

Child Cohort Study. Scand J Med Sci Sports. 2009 Oct; 19(5):637–45. https://doi.org/10.1111/j.1600-

0838.2008.00840.x PMID: 18627550

9. Gjestland K, Bø K, Owe KM, Eberhard-Gran M. Do pregnant women follow exercise guidelines? Preva-

lence data among 3482 women, and prediction of low-back pain, pelvic girdle pain and depression. Br J

Sports Med [Internet]. 2013 May 1 [cited 2019 Dec 20]; 47(8):515–20. Available from: https://bjsm.bmj.

com/content/47/8/515 https://doi.org/10.1136/bjsports-2012-091344 PMID: 22904295

10. Fell DB, Joseph KS, Armson BA, Dodds L. The impact of pregnancy on physical activity level. Matern

Child Health J. 2009 Sep; 13(5):597–603. https://doi.org/10.1007/s10995-008-0404-7 PMID: 18719984

11. Evenson KR, Savitz DA, Huston SL. Leisure-time physical activity among pregnant women in the US.

Paediatr Perinat Epidemiol. 2004 Nov; 18(6):400–7. https://doi.org/10.1111/j.1365-3016.2004.00595.x

PMID: 15535815

PLOS ONE Pregnancy physical activity questionnaire in pregnant middle-eastern females

PLOS ONE | https://doi.org/10.1371/journal.pone.0230420 March 30, 2020 12 / 14

https://doi.org/10.1001/jama.2017.0593
https://doi.org/10.1001/jama.2017.0593
http://www.ncbi.nlm.nih.gov/pubmed/28324098
https://doi.org/10.1093/aje/kwh091
http://www.ncbi.nlm.nih.gov/pubmed/15033644
https://doi.org/10.1016/j.nwh.2016.08.009
https://doi.org/10.1016/j.nwh.2016.08.009
http://www.ncbi.nlm.nih.gov/pubmed/27719774
https://doi.org/10.1097/AOG.0000000000001214
https://doi.org/10.1097/AOG.0000000000001214
http://www.ncbi.nlm.nih.gov/pubmed/26595585
https://doi.org/10.1016/j.midw.2007.03.002
http://www.ncbi.nlm.nih.gov/pubmed/18063253
https://doi.org/10.1371/journal.pone.0199336
https://doi.org/10.1371/journal.pone.0199336
http://www.ncbi.nlm.nih.gov/pubmed/30011280
https://doi.org/10.1111/j.1600-0838.2008.00840.x
https://doi.org/10.1111/j.1600-0838.2008.00840.x
http://www.ncbi.nlm.nih.gov/pubmed/18627550
https://bjsm.bmj.com/content/47/8/515
https://bjsm.bmj.com/content/47/8/515
https://doi.org/10.1136/bjsports-2012-091344
http://www.ncbi.nlm.nih.gov/pubmed/22904295
https://doi.org/10.1007/s10995-008-0404-7
http://www.ncbi.nlm.nih.gov/pubmed/18719984
https://doi.org/10.1111/j.1365-3016.2004.00595.x
http://www.ncbi.nlm.nih.gov/pubmed/15535815
https://doi.org/10.1371/journal.pone.0230420


12. Hayman M, Short C, Reaburn P. An investigation into the exercise behaviours of regionally based Aus-

tralian pregnant women. J Sci Med Sport. 2016 Aug; 19(8):664–8. https://doi.org/10.1016/j.jsams.2015.

09.004 PMID: 26481261

13. Schilling R, Schärli E, Fischer X, Donath L, Faude O, Brand S, et al. The utility of two interview-based

physical activity questionnaires in healthy young adults: Comparison with accelerometer data. PLoS

ONE [Internet]. 2018 Sep 7 [cited 2020 Feb 16]; 13(9). Available from: https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC6128548/

14. Chu AHY, Ng SHX, Koh D, Müller-Riemenschneider F. Reliability and Validity of the Self- and Inter-

viewer-Administered Versions of the Global Physical Activity Questionnaire (GPAQ). PloS One. 2015;

10(9):e0136944. https://doi.org/10.1371/journal.pone.0136944 PMID: 26327457

15. Sattler MC, Jaunig J, Watson ED, van Poppel MNM, Mokkink LB, Terwee CB, et al. Physical Activity

Questionnaires for Pregnancy: A Systematic Review of Measurement Properties. Sports Med Auckl

NZ. 2018 Oct; 48(10):2317–46.

16. Chasan-Taber L, Schmidt MD, Roberts DE, Hosmer D, Markenson G, Freedson PS. Development and

validation of a Pregnancy Physical Activity Questionnaire. Med Sci Sports Exerc. 2004 Oct; 36

(10):1750–60. https://doi.org/10.1249/01.mss.0000142303.49306.0d PMID: 15595297
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