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ORIGINAL ARTICLE
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Saud Abdulaziz Alomairahb,c,d and Stig Molsteda
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Copenhagen, Copenhagen, Denmark; cDepartment of Gynecology and Obstetrics, Nordsjaellands Hospital, Hillerød, Denmark;
dDepartment of Public Health, College of Health Sciences, Saudi Electronic University, Riyadh, Saudi Arabia

ABSTRACT
Introduction: Physical inactivity during pregnancy is associated with complications on the
mother and child. Thus, assessments of physical activity in pregnant women is relevant. The
American validated questionnaire, Pregnancy Physical Activity Questionnaire (PPAQ), measures
physical activity during pregnancy, and a translated Danish version of the questionnaire
is needed.
Objectives: To translate the original version of PPAQ into Danish (PPAQ-DK) and to determine
face and content validity, and reliability of PPAQ-DK in pregnant Danish women.
Materials and methods: PPAQ was translated into Danish through a systematic process.
Subsequently, face and content validity was examined on pregnant women. PPAQ-DK was
revised, and the test-retest reliability of PPAQ-DK was investigated in another sample of preg-
nant women, where the respondents completed the questionnaire twice with one week apart,
using an Intraclass Correlation Coefficient (ICC). Internal consistency reliability was determined
using Cronbach�s a.
Results: The face validity of the original PPAQ was achieved by interviews of 10 pregnant
women (age (mean±SD): 31.0 ± 3.0 years; 50% in second and 50% in third trimester) and minor
changes in the revised version of PPAQ-DK were performed. The content validity was accepted
by an expert panel. In 66 pregnant women (aged 30.2 ±4.8 years; 16.7, 63.6, and 19.7% in first,
second and third trimester, respectively), the ICC in the test-retest reliability was 0.79 (0.68–0.87)
of the overall PPAQ score. The Cronbach’s a in the internal consistency reliability analysis was
0.7 in the overall PPAQ score.
Conclusions: The PPAQ-DK is within acceptable reliability and is a valid and reliable tool to
measure overall physical activity level of pregnant Danish women.

ARTICLE HISTORY
Received 1 March 2020
Accepted 24 November 2020

KEYWORDS
Pregnancy; physical activity;
face validity; reliability;
intraclass correlation
coefficient

Introduction

There is a strong evidence to support the positive
effect of exercise training during pregnancy on the
mother and the child [1,2]. Regarding the mother,
physical activity during pregnancy has shown to
reduce several potential complications including
excessive weight gain, lumbar back pain, risk of gesta-
tional diabetes, sick leave, birth complications and the
risk of cesarean section [3–5]. Physical inactivity may
be associated with negative changes in the intrauter-
ine environment leading to potentially severe conse-
quences later in the child’s life including obesity and
related metabolic diseases [4]. On a global scale the
number of obese children is rising and is expected to
play a significant role in the escalation of overall

obesity rates [4,6]. As part of the strategy to combat
the obesity problem, the Danish Health Authority rec-
ommends minimum 30min daily physical activity dur-
ing pregnancy, which unfortunately is only achieved
by one third of pregnant women [7]. Consequently, to
quantify the amount of physical activity during preg-
nancy, validated measurement tools are crucial. The
Pregnancy Physical Activity Questionnaire (PPAQ) is an
American questionnaire developed by Chasan-Taber
et al. [8]. The PPAQ is designed to determine fre-
quency, duration and intensity of total physical activity
during any trimester in pregnancy, and it has been
translated and culturally adapted to other nations and
languages [9–13].

This study aimed to translate the PPAQ into Danish
and investigate the face and content validity, and
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reliability of the Danish version of the PPAQ on a
Danish population.

Materials and methods

PPAQ

The PPAQ is developed to measure duration, fre-
quency and intensity of total activity during preg-
nancy [8]. The PPAQ is a semi-quantitative
questionnaire where the respondents report the time
spent in 33 activities, including household (13 activ-
ities), occupational (five activities), sports/exercise
(nine activities), transportation (three activities), and
physical inactivity (three activities) [8]. The respond-
ents are asked to select a category in each activity to
the nearest amount of time spent per day or week.
The duration of the performed activity ranges from 0
to 3 or more hours per day. At the end of PPAQ, an
open-ended section allows each respondent to add
activities not already listed (sleeping activity is not
included as an option). The activities are also classified
by intensity measured by Metabolic Equivalent of Task
(MET) that describes the metabolic value of the
physical activity and is an expression of oxygen
consumption during activities. Physical activity inten-
sity is considered as sedentary at 0–1.5 METs; light at
>1.5–<3 METs; moderate at 3–<6 METs; and vigorous
at 6 or more METs.

Translation and revision of PPAQ

The translation from English to Danish was performed
according to the five stages recommended by Beaton
et al. and Guillemin et al. to assure a cultural adaption
[14,15]. At stage I, two Danish translators who were
fluent in English translated the questionnaire into
Danish. At stage II, a third person formed a common
version of the translated questionnaire based on the
two translations. In case of disagreement a third per-
son was summoned, and consensus was obtained
between the involved partners. The back-translation
into English at stage III was performed similarly by
two Danish persons who were fluent in English. The
back-translated version of PPAQ was compared with
the original version of PPAQ by an additional person,
who accepted the back-translation. At stage IV an
approval of consensus with the original US version
and permission to use PPAQ in a Danish population
(PPAQ-DK) was obtained from the author (Lisa Chasan-
Taber). Finally, at stage V it was possible for the
research group behind the present work to add or

reduce questions to achieve a cultural adaption of the
questionnaire.

Question 10 (taking care of an older person) in the
original version of PPAQ was found unsuitable in
PPAQ-DK as taking care of an older person is not com-
mon in the Danish culture, and the question was
removed. One question regarding bicycling was added
to PPAQ-DK as this vehicle is very often used in
Denmark in active commuting. The question regarding
bicycling has also been added in the Vietnamese and
Polish versions of PPAQ [11,13].

Minor changes in question 33 (standing or walking
slowly at work/school, while you carry something)
involved conversion from English measurements
(pounds) to the metric equivalents (kg).

The final version of PPAQ-DK comprised 32 activ-
ities as follows: household activity (11 activities), occu-
pational activity (five activities), sport/exercise activity
(nine activities), transportation activity (four activities),
physical inactivity (three activities).

Test of face and content validity

The face validity was investigated by interviews of
10 pregnant women. The included women were
obligated to fully speak, read and write Danish and
be able to perform 30min of daily physical activity.
The women were recruited using social networks
and social media to include participants with differ-
ent backgrounds e.g. social background, parity
and age.

The women were asked to fill out the PPAQ-DK.
Immediately after the completion of the questionnaire,
they were interviewed by the author FHK using cogni-
tive interviewing: the participants were asked about
any difficulties in understanding the questions.
Questions that were difficult to understand were
noted, and the participants were asked about their
recommendations regarding revisions of the questions.
The PPAQ-DK was subsequently revised according to
the face validity test (see Results).

Content validity was assessed by the present
authors and two invited researchers. The authors rep-
resented researchers with PhD or Masters degrees
from the disciplines physiotherapy, human physiology,
public health, and nursing. The two invited researchers
were a professor and medical doctor, and a post doc
midwife with great experience within scientific studies
on physical activity. The content validity was discussed
by the involved persons.
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Test of reliability

In the reliability study the inclusion criteria to partici-
pate were similar to the face validity assessment. The
respondents were recruited through personal net-
works, social media and through the pregnancy out-
patient clinic at NOH. The reliability testing was
performed with a test-retest analysis, where the partic-
ipants electronically completed the PPAQ-DK two
times with one week apart (test 1 and test 2). Detailed
verbal instructions and a demonstration of how to use
the instrument were given at the recruitment. The
test-retest was evaluated using the Intraclass
Correlation Coefficient (ICC) with ICC values >0.8 indi-
cating high reliability and ICC values in the range of
0.6–0.8 representing substantial reliability. Additionally,
to assess the internal consistency reliability of the
questionnaire Cronbach’s a was calculated using the
data from the first test. Recruitment to the reliability
test took place from December 2018 to March 2019.

Ethics

The study is registered at The Danish Data Protection
Agency (reference number 514-0232/18-3000).

Statistical analyses

The respondents’ background information including
results from test 1 and test 2 were collected in
SurveyXact. Data from the respondents who did not
answer test 2, who failed to meet the inclusion crite-
ria, or made incomplete responses, were discarded.

Descriptive statistics were performed on the
respondents’ background data. Subsequently, the
respondents’ MET values were calculated in Microsoft
Excel. Statistical analyses of the ICC and the internal
consistency reliability were performed with the
Statistical Package for the Social Sciences (SPSS Inc. 25
for MAC). The ICC test is frequently used in test-retest
reliability analyses, as ICC reflects the degree of correl-
ation. The ICC consists of a ratio of variations and
varies between 0 and 1, where values close to 1 repre-
sent stronger reliability [16,17]. The calculations on the
ICC were based on a two-way mixed model, single
rater and absolute agreement.

The internal consistency reliability is based on a sin-
gle test and the Cronbach’s a covers the extent to
which all the elements in the questionnaire measure
the same concept and requires that the questionnaire
is unidimensional. Thus, the items of the questionnaire
measure an underlying phenomenon [16]. Cronbach’s

a� 0.7 was regarded as adequate internal consistency
reliability [18,19].

Data are presented as mean± SD, median (range),
number, percentage, ICC (95% CI) or Cronbach’s a.

Results

Test of face and content validity

Ten women were included in the face and content
validity analysis and their characteristics are presented
in Table 1. The age of the women ranged from 28 to
37 years and pre-pregnancy body mass index (BMI)
from 20 to 28 kg/m2. One woman was fertilized using
fertility treatment prior to pregnancy. Half of the
women had one or more children before the pre-
sent pregnancy.

The majority of the informants described the
response categories as sufficient according to the
associated activity. However, some response categories
varied from daily to weekly and according to the
informants, the change in the time period was not
well-defined. Further, the informants requested exam-
ples at the end of certain questions to clarify the
response. In addition to that, questions 11 and 13
were adjusted as the use of television and iPad were
combined into one question (question 12) and needle-
work into a separate question (question 11). The order
of question 15 and 16 was changed so questions
regarding were consecutively presented. Question 18
regarding riding a lawnmower was deleted after the
cognitive interviews as this activity is uncommon in
most parts of Denmark. Overall, the women did not
find the questions challenging and the response times
were 5–10min. The results from the face validity sug-
gest that PPAQ-DK is easily understood and that
responding is easy. Thus, the face validity testing did
not lead to any major revision of PPAQ-DK bud only
the minor changes mentioned above.

All authors and the two invited researchers
assessed the content validity of the questionnaire to

Table 1. Demographic characteristics of the women (n¼ 10)
included in the face validity testing of PPAQ-DK.
Age (years) 31.0 ± 3.0
Pre-pregnancy BMI (kg/m2) 23.6 ± 2.8
Trimester (n (%))
First 0 (0)
Second 5 (50)
Third 5 (50)

Educational level (n (%))
Lower secondary 2 (20)
Secondary 1 (10)
Short-cycle higher 1 (10)
Medium-cycle higher 3 (30)
Long-cycle higher 3 (30)

Data are presented as mean ± SD or n (%).
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be relevant and good. The result of the assessment
was based on the wide range of physical activities and
intensities that the questionnaire covers, while provid-
ing an overall estimation of the physical activity level
including activities during work, leisure time and
transportation.

Test of reliability

A total of 198 subjects were screened and responded
online to test 1 in the test re-test analysis. Eighty-three
subjects were excluded; 66 as a result of inadequate
completion and 17 did not meet the inclusion criteria.
Of the 115 subjects that received test 2, 41 subjects
were excluded; 30 due to unreturned questionnaires

and 11 due to inadequate completion. A total of 74
subjects completed test 2, and additionally eight sub-
jects were excluded on later inspection due to inad-
equate replies/missing data. In total, 66 subjects were
included in the reliability tests.

The participants’ characteristics in the reliability
analyses are presented in Table 2. The age of the
included respondents ranged from 23 to 43 years. All
respondents had a singleton pregnancy and 68% had
zero parity. In 85% the conception was unassisted.
Regarding marital status, 97% were either married or
had cohabitants, and 85% had uncomplicated preg-
nancies. The distribution of the level of education was
as follows; 49% had a long-cycle higher education,
40% had a medium-cycle higher education, 7% had a
high school education and 3% had vocational educa-
tion. Regarding the employment status, 1.5% were
either on sick leave, 1.5% were unemployed and
12.1% were students. The distribution of participants
in the first, second and third trimester was 16.7, 63.6,
and 19.7%, respectively.

The ICC of total activity was 0.79 (0.68–0.87)
(Table 3). In sub-analyses of categories, the highest
ICC value was achieved in the activity “household”
with an ICC of 0.86 (0.77–0.91). The lowest ICC value
was 0.61 (0.43–0.74) and was achieved in the activity
subscale “sedentary”.

Internal consistency reliability

The Cronbach’s a of the total activity scale was 0.7
(Table 3). Values from the internal consistency reliabil-
ity tests using Cronbach’s a ranged from 0.1 to 0.8 in
the sub-analyses of the categories of the activities’
intensity and type. Considering the activity sub-scales,
vigorous activity achieved the lowest Cronbach’s a at
0.2. Regarding the type of activity sub-scales,
“transport” and “occupational” achieved the lowest

Table 2. Demographic characteristics of the respondents
(n¼ 66) included in the reliability analysis of PPAQ-DK.
Age (years) 30.2 ± 4.8
Pre-pregnancy BMI (kg/m2) 23.3 ± 3.9
Fertility treatment (N (%)) 10 (15.1)
Parity (n (%))

0 45 (68.2)
�1 21 (31.8)

Trimester (n (%))
First 11 (16.7)
Second 42 (63.6)
Third 13 (19.7)

Educational level (n (%))
Lower secondary 5 (7.6)
Secondary 2 (3)
Short cycle-higher 0
Medium cycle-higher 27 (40.9)
Long cycle-higher 32 (48.5)

Marital status (n (%))
Cohabitants/married 64 (97)
Single 2 (3)

Pregnancy complications (n (%))
Bleeding 5 (7.6)
Pain 5 (7.6)

Employment status (n (%))
Employed 56 (84.8)
Unemployed 1 (1.5)
Student 8 (12.1)
Sick leave 1 (1.5)

Data are presented as mean ± SD or n (%).

Table 3. Data shown for the reliability analysis as test-retest with related intraclass correlation coef-
ficient (ICC) and internal consistency measured by Cronbach’s a.

Test 1 Test 2 ICC Cronbach’s
MET-h/week MET-h/week a

Total activity 144.9 ± 57.1 141.0 ± 66.7 0.79 (0.68–0.87) 0.7
Intensity

Sedentary (<1.5 METs) 11.9 ± 9.3 12.8 ± 9.9 0.61 (0.43–0.74) 0.6
Light (1.5–3.0 METs) 103.4 ± 34.8 96.6 ± 39.8 0.78 (0.65–0.86) 0.5
Moderate (3.0–6.0 METs) 32.5 ± 31.9 34.3 ± 39.9 0.84 (0.75–0.90) 0.6
Vigorous (>6.0 METs) 1.7 ± 3.8 1.5 ± 3.3 0.75 (0.62–0.84) 0.2

Type
Household 47.8 ± 42.8 42.6 ± 41.0 0.86 (0.77–0.91) 0.8
Transport 19.9 ± 13.6 20.7 ± 13.4 0.75 (0.63–0.84) 0.1
Sport/exercise 8.4 ± 7.3 9.1 ± 8.4 0.78 (0.66–0.86) 0.5
Occupational 58.9 ± 26.2 59.1 ± 35.9 0.73 (0.59–0.82) 0.2

The data for physical activity are presented as metabolic equivalent of task hours (MET-h)/week. Data are presented as
mean ± SD, ICC (95% CI) or Cronbach’s a.

THE JOURNAL OF MATERNAL-FETAL & NEONATAL MEDICINE 4569



Cronbach’s; 0.1 and 0.2, respectively. “Household”
achieved the highest a at 0.8.

Discussion

This study showed that a version of the Pregnancy
Physical Activity Questionnaire (PPAQ) that was trans-
lated into Danish (PPAQ-DK) had acceptable validity,
test re-test reliability and overall internal consistency
reliability.

The most important measurement of the PPAQ is
the overall physical activity level. However, the ques-
tionnaire also provides data for physical activity in
sub-categories of activities and intensities. Overall, the
PPAQ-DK had high measurements properties with
high face validity and high reliability, which indicate
that PPAQ-DK can be used to measure physical activ-
ity levels in pregnant Danish women. In Denmark, the
Danish Health Association encourages 30min per day
of physical activity during pregnancy. It is important
to possess accurate assessment techniques to measure
not only sports activities, but also a full range of phys-
ical activities related to work, transportation and
household as well as the measurement of sedentary
behavior [20,21]. Thus, it is important to standardize
measurements of physical activity not only in research
but also in a potential clinical setting. A questionnaire
is an easily assessable and low-cost instrument, that
requires little introduction and training of the clinician.
The PPAQ-DK has the potential to be used to assess
physical activity levels in pregnant women, and as an
outcome in relation to interventions.

In this study, the ICC value of the total activity
score was 0.79 (0.68–0.87), which is a good agreement
according to Landis and Koch’s guidelines [22]. The
sub-scales “sedentary” and “occupational” achieved
the lowest ICC values, results that were anticipated as
these sub-scales consist of activities that are rapidly
changing during pregnancy, which may lead to
reduced ICC values in a test-retest.

The reliability of PPAQ has been assessed in other
studies with a wide variation in ICC values [9–13,23]. The
lowest ICC value at 0.28 of vigorous activities was found
in the Chinese version of PPAQ [24] and the highest of
0.97 in the Turkish version [12]. In most studies on
PPAQ, it is not transparent which references the studies
have used to classify the ICC values. In this study, Landis
and Koch’s guidelines were used, as it has been used in
another study [12]. The highest ICC value of a sub-scale
in this study was achieved in “household”, a result that
was anticipated as this sub-scale contains activities that
may be consistent over time despite pregnancy. Chasan-

Taber et al. found the same result [8] and considered
that “household” would remain the sub-scale with the
best ICC value even if the period between test 1 and 2
would exceed one week [8].

The internal consistency reliability analysis was cal-
culated using Cronbach’s a and presented good
internal consistency reliability in “total activity”, which
is the overall and most important result of the meas-
urement of physical activity levels. Besides in “total
activity”, only in the sub-scla “household” the a-value
indicated good internal consistency reliability defined
by a� 0.7 [18,19]. The remaining lower a-values indi-
cate that these sub-scales did not measure the same
underlying phenomenon and, thus, internal consist-
ency reliability was not achieved in those sub-scales.
In the study of the Turkish version of PPAQ, Tosun
et al. found a-values between 0.72 and 0.98 [12].
These a-values are stratified by what trimester the
respondents were in. Similar approaches were not
applied in this study due to the unequal distribution
between the trimesters of the participants.

The a-value depends on the number of items in the
sub-scales [16]. Raising the a-value may be done by
adding additional items into a sub-scale [19]. However,
an increased number of items in sub-scales, and subse-
quently higher a-values do not necessarily indicate
higher internal consistencies, which is one of the disad-
vantages of Cronbach’s a [19]. Ponterotto and
Ruckdeschel described that the Cronbach’s a estimate is
difficult to interpret, as the value depends on the num-
ber of items in the sub-scales and the size of the sam-
ple, as well as the number of respondents and the
variation in their answers [19]. Thus, it could be argued
that a larger sample than the present one would pro-
vide a greater variation in response values and thus
potentially a greater a-value [19]. Furthermore, Sijtsma
et al. pointed out that the use of Cronbach’s a as an
estimate of internal consistency reliability may cause dif-
ficulties, as Cronbach’s a is not related to the internal
structure of the questionnaire [25]. In addition, it is
pointed out that when Cronbach’s a only uses one
questionnaire test to assess reliability and internal con-
sistency reliability, the validity of the method is impaired,
as a reliability test based on a simple measurement
gives no accuracy to the test results [25].

In upcoming research, a comparison of PPAQ-DK to
a gold standard physical activity level measurement
tool e.g. double-labeled water or accelerometry would
be noteworthy to further gain wider perspective on
reliability and validity and content of PPAQ-DK.

The majority of the respondents in this study had a
medium-cycle or higher-cycle education. This is in line
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with the general experience of questionnaire surveys.
However, there is a conceivable risk that the respond-
ents who participated in the study are the women
who possess the most resources and are more aware
of their physical activity levels during pregnancy. This
is a limitation in this study as the respondents may
not be representative of a general population. The
same limitation is seen in other PPAQ studies, e.g. the
French version of PPAQ, where most of the women
who participated in the study had a higher education
[10]. Further, this study does not represent all three
trimesters equally, as markedly more respondents
were in the second trimester. If all three trimesters
were equally represented, the results could be strati-
fied from trimesters in the data analysis, which would
have improved the study.

In conclusion, the Danish version of the Pregnancy
Physical Activity Questionnaire (PPAQ-DK) had a good
validity, test re-test reliability and internal consistency
reliability of the overall measurement of physical activ-
ity level in Danish pregnant women.
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