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Abstract

Background. A growing body of evidence suggests that physical activity during pregnancy may have significant health benefits.
Self-reported questionnaires may represent an important instrument for gathering information and quantifying the amount of
physical activity that women engage during pregnancy. In this study we analyzed the reliability and validity of the Italian version
of the Pregnancy Physical Activity Questionnaire.

Methods. The reliability and construct validity of the Italian Version of the Pregnancy Physical Activity Questionnaire was analyzed
in a sample of pregnant women. Intraclass correlation coefficients (ICCs) were calculated to investigate the test-retest reliability
of the Italian Version of the Pregnancy Physical Activity Questionnaire scores at baseline and after 1 week. Intraclass correlation
coefficients >0.70 were considered to denote an adequate reliability. Validity was assessed using Spearman’s rank order correlation
coefficients between the Italian Version of the Pregnancy Physical Activity Questionnaire scores and the equivalent measures
obtained by accelerometers. Coefficients (p) >0.50 were considered adequate for construct validity.

Results. The test-retest analysis revealed an adequate reliability for sedentary (Intraclass correlation coefficient = 0.785), moderate
(Intraclass correlation coefficient = 0.751), and vigorous physical activity (Intraclass correlation coefficient = 0.931), while
lower reliability was found for total (Intraclass correlation coefficients = 0.689) and light physical activity (Intraclass correlation
coefficients = 0.632). All Spearman’s rank correlation coefficients between the Italian Version of the Pregnancy Physical Activity
Questionnaire and the accelerometers measures were <0.50 and non-statistically significant.

Conclusion. The results of this study showed that the Italian Version of the Pregnancy Physical Activity Questionnaire has almost
adequate reliability, while construct validity, based on correlation between Italian Version of the Pregnancy Physical Activity
Questionnaire scores and accelerometer data, is very low. Still, the Pregnancy Physical Activity Questionnaire may represent a
useful tool to capture daily life activities of pregnant women.
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Introduction

A growing body of scientific literature investigated
the associations between the levels of physical activity
(PA) during pregnancy and health outcomes, such
as weight gain, gestational diabetes, and postpartum
depression (1). Physical activity during pregnancy is
considered safe and it is generally encouraged in pre-
gnant women with no medical contraindications (2).
In particular, the World Health Organization (WHO)
recommends that women during pregnancy and in the
peripartum period without contraindications should
perform at least 150 minutes of moderate-intensity
aerobic PA during the week (3).

Many experimental studies reported the effects
of PA-based intervention on health and gestational
outcomes in pregnant women (1). However, meta-
analyses underlined a wide variability in the results
(4), and guidelines reported low-quality evidence
for some outcomes, highlighting the need for fur-
ther research (3). To conduct high quality studies in
different contexts, it is detrimental to use validated
measurements to quantify the amount of PA in this
target population. Data on levels of PA is generally
collected using wearable digital devices, i.e., accele-
rometers, or estimated from self-reported responses
to validated questionnaires (5). While questionnaires
may represent an inexpensive alternative to costly
objective measurements obtained from wearable
devices in restrictively funded research contexts,
evidence concerning the properties of self-report PA
questionnaires in pregnancy is limited. A systematic
review conducted to summarize the measurement pro-
perties of this type of questionnaire, recommended the
use of the Pregnancy Physical Activity Questionnaire
(PPAQ) to assess PA in pregnancy, although the study
revealed insufficient construct validity (6).

The PPAQ was developed in 2004 to collect fre-
quency, duration, and intensity of PA during any tri-
mester of pregnancy (7). The questions are structured
to gather information about the time spent in various
forms of PA, and at different intensities. The original
PPAQ has been translated, culturally adapted, and
validated in different languages (6,8,9). The various
translated versions showed mixed levels of reliability
and construct validity (6). To our knowledge, there are
no validated Italian versions of the PPAQ in the current
literature. The aim of the present study is to provide
evidence on the cross-cultural validity and reliability
of the Italian version of the PPAQ (PPAQ-IT) in a
sample of pregnant women.
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Materials and Methods

1. Study design and participants

The present study was conducted as part of an expe-
rimental study that evaluated the effects of a PA-based
intervention on a wide range of self-reported health
and gestational outcomes in pregnant women (10).
Pregnant women were recruited between January and
September 2022 during routine visits at the Obstetrics
Unit of the University Hospital of Bologna (IRCCS
Azienda Ospedaliero-Universitaria di Bologna,
Italy). The study was approved by the Ethical Review
Committee of the Emilia—Romagna Region (Prot.
n. 984/2020/Sper/AOUBo of 19/11/2020). Written
informed consent was individually obtained prior to
participation.

Inclusion criteria were: (a) age > 18 years; (b)
singleton pregnancy; (c) pregnancy without medi-
cal complications; (d) the ability to read and speak
Italian; (e) willingness to sign the informed consent
for participation.

1.1 Data collection

Participants’ informations, including age, weight,
height, education level, week of gestation, marital sta-
tus and occupational status, were gathered at baseline.
Data about PA levels were collected using the PPAQ-
IT at baseline after one week, and using accelerometer
during the week following the baseline assessment.

Specifically, participants were asked to wear ac-
celerometers for a 7-days period to obtain weekly
PA levels.

1.2 Accelerometers data

The time spent in active and sedentary behaviors
was monitored using ActiLife6 wGT3X-BT accele-
rometers (Actigraph LLC, Pensacola, FL, USA). The
Actigraph accelerometer models GT3X (ActiGraph
LLC, Pensacola, FL, USA) are used to monitor
objectively the daily PA and sedentary status. The
accelerometers were placed on an adjustable belt on
the right hip, and were taken off only while bathing,
showering, and swimming (11,12). Participants
recorded their activities in a diary when they were
not wearing the accelerometer. After 1 week of mo-
nitoring, participants came back to the hospital and
returned the accelerometers. Participants that did not
wear the accelerometer for at least 10 hours for 4 days
during the monitored week were excluded from the
study (11).

The actigraph data were summarized into minutes
per week spent doing PA. Freedson Adult counts per
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minutes (CPM) cut points were used to categorize
data as sedentary, light, moderate, vigorous, and very
vigorous activity. In particular, the cut-points used to
classify PA levels by intensity were 0-100 CPM for
sedentary activity, 100-1951 CPM for light activity,
1952-5724 CPM moderate activity, 5725-9498 CPM
for vigorous activity, and >9498 for very vigorous
activity (13). Total activity referred for PA from light
to above. Accelerometer data were managed with
ActiLife 6.13.3 software (ActiGraph, LCC, Pensacola,
FL, USA).

1.3 PPAQ

The PPAQ collects the answers to 33 multiple
choice questions, each describing a different activity.
The 33 activities are aggregated in 4 domains by
type of activity: 16 household/caregiving activities,
5 occupational activities, 9 sports/exercise activities,
and 3 transportation activities. Participants are re-
quired to select, among 6 frequency categories, the
one that best approximates the time they spent doing
the reported activity during the current trimester of
pregnancy. Timeframes span between “none” to “3 or
more hours per day” and from “none” to “3 or more
hours per week”.

The PPAQ responses are used to estimate the we-
ekly energy expenditure for each activity. Time spent
in each activity is estimated using the response option
selected and expressed in hours/week, and then mul-
tiplied by the corresponding Metabolic Equivalent of
Task (MET). Results for each activity are expressed in
MET-hours/week. PA are also classified in 4 intensity
categories: Sedentary, Light, Moderate and Vigorous,
using the following cut-offs: <1.5 METs Sedentary,
>1.5 - <3.0 METs light intensity, 3.0 - <6.0 METs
moderate intensity, and >6.0 METSs Vigorous intensity.
Total activity indicates light to vigorous activity. Self-
administration of the PPAQ-IT takes approximately
15 minutes.

2.1 Translation and cultural adaptation

The PPAQ was translated to Italian and then tran-
slated back to English by a native English speaker. In
order to improve the intelligibility of the questionnai-
re, items were reviewed by a team of experts including
1 psychologist and 2 researchers in sport science.
The draft version was administered to a sample of
10 women enrolled during childbirth preparation
classes in 2020. Cognitive interviewing methodology
was used to assess the readability, comprehensibility,
and interpretability of each item (14). Once filled the
questionnaire, participants were asked to provide
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comments on the terminology used in each item. No
face and content validity issues emerged. No major
revisions were made between the draft version and
the final version of the PPAQ-IT.

2.2 Statistical analysis

The sample size was defined to detect a correlation
2>0.40 between the MET-hours/week of each PPAQ
intensity domain and the weekly time spent in the
corresponding level of PA intensity measured by the
accelerometers, with 80% power and a type-I error
of 0.05. The minimum sample size was estimated
at 46 participants using G*Power Software (15).
Continuous variables were summarized as mean and
standard deviation or as median and interquartile ran-
ge, and categorical variables as absolute and relative
frequencies.

Intraclass correlation coefficients (ICCs) were
calculated to investigate the test-retest reliability
between the PPAQ-IT results at baseline (t0) and
the results of the second assessment after 1 week
(t1). ICCs were calculated for the categories “Total
physical activity”, the four groups of PA aggregated
by intensity (“Sedentary”, “Light”, “Moderate”, and
“Vigorous”), and the three groups of PA aggregated
by type (“Household/caregiving”, “Occupational”,
and “Sport/exercise”). ICC values > 0.70 were
considered to denote an adequate reliability of the
questionnaire, according to the Qualitative Attributes
and Measurement Properties of Physical Activity
Questionnaires Checklist (QAPAQ) (16). Data were
log-transformed to normalize the frequency distribu-
tion of the variables.

To assess the validity of the PPAQ-IT, Spearman’s
rank order correlation coefficients were computed
between the PPAQ-IT results for sedentary, light,
moderate and vigorous PA and the equivalent measu-
res obtained by accelerometers. The PPAQ does not
discriminate between vigorous and very vigorous PA.
To harmonize data between the PPAQ-IT and the ac-
tigraph measures, accelerometers-derived time spent
doing Vigorous and Very Vigorous PA were aggrega-
ted in a single category labeled as “Vigorous + Very
Vigorous PA”. Thus, for vigorous PA, Spearman’s
correlation coefficient was calculated between the
PPAQ MET-hours/week for vigorous activities and
the accelerometers-derived variable “Vigorous + Very
Vigorous PA”. According to the QAPAQ Checklist
(16), correlation coefficients of >0.50 were conside-
red adequate for construct validity when comparing
questionnaire-derived measures of TPA, MPA, and
VPA to accelerometer-derived ones. For the purpose
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of this study, the threshold of 0.50 was applied also
for sedentary activity and LPA.

In October 2023, an updated version of the PPAQ
was published (17). Compared to the first version used
for this study, only minor changes on how the que-
stions are formulated were made. However, important
updates on the conversion tables used to estimate each
activity intensity should be highlighted. The new esti-
mates are based on the 2011 Compendium of Physical
Activities MET values (18). Although the PPAQ-IT is
based on the translation and cultural adaptation of the
first English version, all validation analyses were also
replicated using the updated conversion values.

Statistical significance was set at p < 0.05. All
statistical analyses were performed using R-Studio
Software (R version 4.3.2, RStudio, PBC, Boston,
MA, USA) The code used for the analyses is available
on Open Science Framework at the following link:
https://osf.io/h96fy/files/osfstorage/664b566e2f167
d118c0e7af3.

Results

Of the 54 enrolled women that wore the accelero-
meter, 51 provided complete data. Participants had a
mean age of 34.0 (4.6). The median week of gestation
at the time of the study was 33.0 (19.5, 37.0). The
complete descriptive analyses have been reported in
Table 1.

Test-retest reliability was adequate for Sedentary
(0.785,95% CI 0.653 - 0.871), Moderate PA (0.751,
95% C10.601 - 0.850), and Vigorous PA (0.931, 95%
CI 0.883 - 0.960), and it was slight below the cut-off
of 0.70 for total PA (0.689, 95% CI 0.508 - 0.811)
and Light PA (0.632, 95% CI 0.422 - 0.775) (Table
2). Regarding the PPAQ domains by type of activities,
adequate ICCs were obtained for Household/caregi-
ving PA (0.790, 95% CI 0.630 - 0.880) and Sport/
Exercise (0.764, 95% CI 0.621 - 0.858), but not for
Occupational PA (0.686, 95% CI 0.510 - 0.807).

The same analysis repeated using non-log-tran-
sformed data revealed a general reduction in the ICCs
values, with the ICC for moderate PA falling below
the threshold for sufficient reliability (ICC > 0.70),
indicating potential overestimation of reliability when
using log-transformation (Supplementary Material,
Table S1).

As reported in Table 3, replication of the analysis
using the revised MET values from the updated ver-
sion of the PPAQ revealed similar ICCs, except for
Moderate PA that was below the threshold of 0.70. The
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Table 1 - Summary of the sample characteristics, and results of the
PPAQ and accelerometers measurements.

Characteristics n=51%

Age 34.0 (4.6)

BMI 24.9 (3.9)
Gestation Week 33.0(19.5, 37.0)

Age of the First Pregnancy

32.0 (30.0, 36.0)

Education Level

Middle school degree or lower 1 (2%)

High school degree 10 (20%)

University degree 40(79%)
Marital Status

Married/Cohabiting 44 (86%)

Single 7 (14%)
Employment Status

Paid Work 33 (65%)

Student 1 2%)

On Maternity Leave 17 (33%)

PPAQ scores (t0) **

Total PA

By intensity
Sedentary
Light PA
Moderate PA
Vigorous PA

By nype
Household/caregiving
Occupational
Sport/exercise

78.2 (47.7, 114.6)

35.2(15.7,77.2)
58.8(33.7,73.4)
16.6 (8.2,45.4)
0.0 (0.0, 1.6)

32.8 (24.7,51.8)
45.2 (0.0, 67.4)
3.6 (0.9,7.5)

PPAQ scores (t1) **
Total PA

By intensity
Sedentary
Light PA
Moderate PA
Vigorous PA

By type
Household/caregiving
Occupational
Sport/exercise

Actigraph *#%
Total PA

By intensity
Sedentary
Light PA
Moderate PA
Vigorous PA
Very Vigorous PA

Vigorous + Very Vigorous PA

64.1 (51.1, 90.6)

32.0(17.2,73.6)
48.2 (32.6, 68.9)
18.0 (9.2, 30.1)
0.0 (0.0, 1.6)

27.4(19.7, 39.3)
16.8 (0.0, 68.7)
3.6 (0.8, 6.3)

1341.7 (1032.2, 1580.7)

7248.3 (6515.8, 7592.0)
1,059.2 (853.9, 1,377.8)
193.5 (114.7,298.3)

0.8 (0.3, 1.5)

0.0 (0.0, 0.0)

0.8 (0.3,1.7)

* Mean (standard deviation), median (interquartile range), or N (%).
** MET-hours/week. *** minutes/week.
PPAQ = pre%nanc physical activity questionnaire. PA = physical

activity. ME

etabolic Equivalent of Task.
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Table 2 - Test-retest reliability between physical activity categories
of the PPAQ-IT (log-transformed values).

ICC 95% CI p-value

Total Physical Activity 0.689 0.508 - 0.811 < 0.0001
By intensity

Sedentary 0.785 0.653 - 0.871 < 0.0001

Light 0.632 0.422 - 0.775 < 0.0001

Moderate 0.751 0.601 - 0.850 < 0.0001

Vigorous 0.931 0.883 - 0.960 < 0.0001
By type

Household/caregiving ~ 0.790 0.630 - 0.880 < 0.0001

Occupational 0.686 0.510 - 0.807 < 0.0001

Sport/exercise 0.764 0.621 - 0.858 < 0.0001

ICC = Intraclass correlation coefficient. CI = confidence interval.

Table 3 - Test-retest reliability between physical activity categories
of the PPAQ-IT calculated using the updated Metabolic Equivalent
of Task values from the novel version of the PPAQ (log-transformed
values).

ICC  95% CI p-value

Total Physical Activity 0.668 0.485-0.796 <0.0001
By intensity

Sedentary 0.739 0.585-0.842 < 0.0001

Light 0.662 0.477-0.792 < 0.0001

Moderate 0.627 0.418-0.773 < 0.0001

Vigorous 0.968 0.944-0.981 <0.0001
By type

Household/caregiving 0.810 0.689-0.887 < 0.0001

Occupational 0.692 0.518-0.811 <0.0001

Sport/exercise 0.765 0.622-0.858 < 0.0001

ICC = Intraclass correlation coefficient. CI = confidence interval.

Table 4 - Spearman correlation coefficients between intensity
categories of physical activity calculated with PPAQ-IT and with
accelerometers.

Rho p-value
Total Physical Activity 0.005 0.973
By intensity
Sedentary -0.087 0.542
Light -0.072 0.612
Moderate 0.189 0.183
Vigorous 0.236 0.096

rho = Spearman correlation coefficient.
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Table 5 - Spearman correlation coefficients between intensity cate-
gories of physical activity calculated using the updated Metabolic
Equivalent of Task values from the novel version of the PPAQ and
using accelerometers.

Rho p-value
Total Physical Activity 0.079 0.582
By intensity
Sedentary -0.134 0.350
Light 0.056 0.695
Moderate 0.102 0.478
Vigorous 0.236 0.096

rho = Spearman correlation coefficient.

use of non-log-transformed data to compute the latter
analysis did not substantially change the interpretation
of the results, although a potential overestimation
of the ICCs obtained using log-transformed values
occurred also in this case (Supplementary Material,
Table S2).

Spearman’s rank correlation coefficients were very
small, indicating no relationship between the PPAQ-
IT and the accelerometers measures. In particular,
correlation coefficients were p = 0.005 (p=0.973) for
Total PA, p = -0.087 (p=0.542) for Sedentary, p =
-0.072 (p=0.612) for Light PA, p=0.189 (p=0.183) for
Moderate PA, and p = 0.236 (p=0.096) for Vigorous
PA. Results concerning construct validity are sum-
marized in Table 4.

As reported in Table 5, the same analysis was repli-
cated using the revised MET values from the updated
version of the PPAQ. The newly calculated correlation
coefficients for each domain of PA were comparable
with the ones reported in Table 5.

Discussion and conclusions

The present study aimed to assess the reliability
and construct validity of the PPAQ-IT in pregnant
women. The findings indicate a mixed performance
of the questionnaire across different domains and
intensities of PA. While the PPAQ-IT demonstrated
sufficient reliability for certain domains of PA, such
as moderate/vigorous PA and sedentary behavior, it
exhibited a lower reliability for total and light PA
levels. Additionally, the low correlations with objec-
tive accelerometer-derived measures raises questions
about the validity of self-reported data collected using
the PPAQ-IT.
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Since the use of log-transformed values in ICC
analyses for test-retest reliability assessment can
introduce biases in the estimation of reliability, we
compared ICCs derived from log-transformed values
with those obtained from non-log-transformed values
to control discrepancies that may arise. Log transfor-
mation is often employed to normalize skewed data
distributions and stabilize variance; however, it can
distort the interpretation of ICCs (19). In our study,
comparing ICCs derived from log-transformed values
with those from non-log-transformed values revealed
notable differences. Consequently, caution is warran-
ted when interpreting reliability estimates derived
from log-transformed data.

Comparing the findings of the main analyses, which
utilized the metabolic equivalent (MET) values from
the original version of the PPAQ, with the results of
the same analyses using MET values from the updated
version of the PPAQ, revealed consistent results ove-
rall, with the only discrepancy regarding the reliability
in measuring moderate PA. Construct validity results
remain consistent between the two analyses, with all
findings highlighting non-sufficient, non-statistically
significant correlation between PPAQ-derived and
accelerometers-derived measures.

A floor effect was observed in certain items or
domains of the PPAQ-IT, indicating a limitation in
capturing the full spectrum of PAs commonly per-
formed by pregnant women (16). In our study, the
floor effect was particularly prominent in items such
as childcare-related activities and certain occupatio-
nal tasks. For example, among primiparous women
who had yet to experience childcare responsibilities,
responses to childcare-related items tended to cluster
around the lowest scores, indicating minimal engage-
ment in such activities. Another example may be those
participants in maternity leave, who, thus, tended to
report minimal occupational activities. This skewing
towards lower scores suggests that the questionnaire
may not adequately capture the range and diversity
of activities performed by all pregnant women. The
same applies to infrequent reporting of vigorous PA,
for which most of the participants declare to perform
itrarely or never. This discrepancy may reflect cultural
norms or safety concerns that discourage pregnant
women to engage in intense physical efforts (20).

In line with our study, previous research inve-
stigating the construct validity of the PPAQ and its
translated versions has frequently reported Spearman’s
rank correlation coefficients below the predetermined
threshold of 0.50 when comparing the questionnaire-
derived measures with accelerometer-derived ones (6).

A. Bianconi et al.

Different interpretations of the results may have been
reported in each single validation study, depending
on which thresholds are used for assessing sufficient
construct validity. Sattler et al. analyzed different
translated version of the PPAQ, and it emerged that
coefficients for total PA ranged between =0.02, for
the Japanese version of the PPAQ (21), to =0.50,
for the French version (22), being the only version
reporting a correlation coefficient >0.50 comparing
the PPAQ-IT measured total PA with accelerometer-
derived data (6). This heterogeneity may depend on
the generally small sample sizes of the studies, and
the various study designs that occurs in the literature
about the PPAQ, with different CPM cut-points for
categorize the accelerometer data by intensity of PA
(7,22), and even MET values cut-points for classify
PPAQ activity categories that are different with the
ones reported in the questionnaire itself (22). These
results exhibit a limited comparability between the
validity findings of the various PPAQ versions. In
particular, Freedson et al. (13) CPM cut-offs were used
in this study. According to other studies (7,21), the PA
levels derived using Freedson et al. (13) cut-points
tend to show lower correlation with the PPAQ-derived
values, when compared with other cut-points, such as
Swartz et al. (23) and Hendelman et al. (24).

The test-retest reliability coefficients in previous
studies on other PPAQ versions was generally higher
than in the present study. In some cases, all of ICCs
in test-retest analyses over a 1-week period exceeded
the threshold of 0.70, indicating adequate reliability
over time (6). These higher ICC values suggest greater
consistency in participants’ responses when comple-
ting the PPAQ on separate occasions.

While accelerometers represent a widely accepted
objective measure for assessing PA, they could not be
considered a “gold standard” for assessing PA levels,
since they may present certain limitations that should
be considered. One of the primary limitations is the
risk for measurement error associated with placement
and positioning. Depending on where the accelerome-
ter is worn, certain types of movements may not be
adequately captured, or may be inaccurately assessed
(7). Additionally, compliance with wearing accelero-
meters during the day can vary among participants,
leading to incomplete data collection (25). These
limitations may partly explain the inconsistent results
obtained for construct validity.

The PPAQ and similar questionnaires used to assess
PA in pregnancy offer several strengths. Firstly, they
provide an inexpensive instrument for collecting data
on PA behaviors of pregnant women, when compared
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to more objective measurements obtained by wearable
devices (5). This allows researchers to pursue rese-
arch attempts in contexts with funding limitations.
Additionally, these questionnaires typically capture a
wide range of specific activities relevant to pregnan-
cy, providing a comprehensive overview of patients’
daily behaviors to their healthcare professionals (5).
Moreover, the availability of questionnaires in dif-
ferent languages can facilitate the applicability and
universality of the results from various population
studies, permitting to compare local PA levels with
those of other countries in the world (6-9). Despite
their usefulness, the PPAQ and other questionnaires
may also have certain limitations. Notably, they are
based on self-reported data, which introduces the
potential for recall and social desirability biases
(5,16). Furthermore, as suggested by the floor effect
highlighted in this study, questionnaires may not eva-
luate all relevant activities (26). Cultural differences
and variations in lifestyle behaviors across populations
may impact the applicability of questionnaires in
different settings (5). These limitations highlight the
need for caution when interpreting findings derived
from the use of the PPAQ-IT, and underscore the
importance of employing complementary objective
measures when possible.

This study presents some limitations that should
be discussed. First, the already discussed use of ac-
celerometers as a reference standard, which may not
capture certain activities accurately, may have hin-
dered the correct assessment of construct validity. In
particular, accelerometers placed on the hip may not
have fully detected upper body movements and can-
not have measured aquatic sports or swimming pool
activities. Second, the accelerometers and the PPAQ
estimate the levels of PA at different intensities in two
different ways. Both the actigraph CPM cut-offs and
the PPAQ MET values cut-offs used to discriminate
time spent in sedentary behavior, light, moderate, and
vigorous activity may be at risk of misclassification
bias, leading to potential erroneous estimates of the
correlation tests results. Third, while the minimum
number of participants required by the a-priori po-
wer analyses has been reached, the sample size may
still be considered small, increasing the risk of false
discovery findings. Further validation analyses with
larger sample size may provide more precise estimates
of the validity of the PPAQ-IT.

The results of this study showed that the Italian
translated and culturally adapted version of the PPAQ
is comparable in terms of reliability with other ver-
sions of the questionnaire. As reported also in other

813

PPAQ validation studies, correlation tests using ac-
celerometer data to assess construct validity led to
inconclusive results. While the PPAQ-IT may repre-
sent an alternative instrument to wearable devices for
measuring PA levels in pregnant women in research
and clinical practice contexts with funding restriction,
its results should be interpreted with extreme caution,
due to the mixed reliability and the low construct
validity. Further research is needed to refine and con-
textualize survey instruments such as the PPAQ-IT to
better capture the diverse activity patterns of pregnant
women across different cultural backgrounds.
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Riassunto

Validazione della versione italiana del Pregnancy Physical
Activity Questionnaire

Introduzione. Un crescente numero di evidenze suggerisce che
I’attivita fisica durante la gravidanza possa avere benefici significativi
per la salute. I questionari rappresentano uno strumento importante
per raccogliere informazioni e quantificare la quantita di attivita
fisica svolta dalle donne durante la gravidanza. In questo studio
abbiamo analizzato 1’affidabilita e la validita della versione italiana
del Pregnancy Physical Activity Questionnaire.

Metodi. L affidabilita al test-retest e la validita costruttiva della
versione italiana del Pregnancy Physical Activity Questionnaire
sono state analizzate in un campione di donne in gravidanza. Sono
stati calcolati i coefficienti di correlazione intraclasse per indagare
I’affidabilita al test-retest dei punteggi della versione italiana del
Pregnancy Physical Activity Questionnaire al baseline e dopo 1
settimana e coefficienti maggiori di 0,70 sono stati considerati
indicativi di un’adeguata affidabilita. La validita ¢ stata valutata
mediante i coefficienti di correlazione di Spearman tra i punteggi
della versione italiana del Pregnancy Physical Activity Questionnaire
e le misurazioni equivalenti ottenute dagli accelerometri. Coefficienti
(p) maggiori di 0,50 sono stati considerati indicativi di validita co-
struttiva adeguata.

Risultati. L’analisi test-retest ha evidenziato un’adeguata affida-
bilita per le misurazioni riguardanti I’ attivita sedentaria (coefficiente
di correlazione intraclasse = 0,785), moderata (coefficiente di corre-
lazione intraclasse = 0,751) e vigorosa (coefficiente di correlazione
intraclasse = 0,93 1), mentre € stata riscontrata una minore affidabilita
per Iattivita totale (coefficiente di correlazione intraclasse = 0,689)
e leggera (coefficiente di correlazione intraclasse = 0,632). Tutti
i coefficienti di correlazione di Spearman tra le misurazioni della
versione italiana del Pregnancy Physical Activity Questionnaire e
quelle degli accelerometri erano inferiori a 0,50 e non statisticamente
significativi.
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Conclusione. I risultati di questo studio suggeriscono che la
versione italiana del Pregnancy Physical Activity Questionnaire
possiede un’affidabilita parzialmente adeguata, mentre la validita
costruttiva, basata sulla correlazione tra i punteggi della versione
italiana del Pregnancy Physical Activity Questionnaire e i dati degli
accelerometri, risulta essere molto bassa. Ciononostante, il Pregnancy
Physical Activity Questionnaire potrebbe comunque rappresentare
uno strumento non invasivo utile per rilevare le attivita quotidiane
delle donne in gravidanza nella pratica clinica.
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SUPPLEMENTARY MATERIAL

Table S1 - Test-retest reliability between physical activity categories
of the PPAQ-IT (non-log-transformed values)

ICC 95% CI p-value

Total Physical Activity 0.604 0.387-0.755 < 0.0001
By intensity

Sedentary 0.756 0.609 - 0.853 < 0.0001

Light 0.498 0.250 - 0.683 0.0001

Moderate 0.636 0.442 - 0.774 0.0001

Vigorous 0.847 0.826 - 0.940 < 0.0001
By type

Household/caregiving  0.803 0.658 - 0.887 < 0.0001

Occupational 0.460 0.220 - 0.650 0.0002

Sport/exercise 0.860 0.767-0.917 < 0.0001

ICC = Intraclass correlation coefficient. CI = confidence interval.

Table S2 - Test-retest reliability between physical activity categories
of the PPAQ-IT calculated using the updated Metabolic Equivalent of
Task values from the novel version of the PPAQ (non-log-transformed

values)
ICC 95% CI p-value
Total Physical Activity 0.509 0.279 - 0.686 < 0.0001
By intensity
Sedentary 0.663 0.478 -0.792 < 0.0001
Light 0.599 0.391-0.749 < 0.0001
Moderate 0.412 0.162-0.614  0.0010
Vigorous 0.908 0.844 - 0.946 < 0.0001
By type
Household/caregiving 0.843 0.741 - 0.907 < 0.0001
Occupational 0.393 0.140 - 0.600 0.0016
Sport/exercise 0.851 0.753-0.912 < 0.0001

ICC = Intraclass correlation coefficient. CI = confidence interval.



