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Abstract

Background: Antepartum activity restriction (AAR) is a common recommendation given to women at risk for preterm
delivery. However, such treatment has been shown to cause heavy emotional burdens on the women receiving it
since it requires them to face many challenges derived from the intervention. Nevertheless, current existing scales lack
effective items that can reflect the distress of these women. The aim of this study was to develop a reliable instrument
to assess the distress of women experiencing AAR.

Method: The Prenatal Activity Restriction Stress Questionnaire (PARSQ) was developed according to comprehensive
literature review, women’s interviews, and existing pregnancy-special stress scales from August 2016 to July 2017 in
southern Taiwan. Six experts evaluated its content validity; the Rasch rating scale model (RSM) was used to examine its
item-fit, dimensionality, and reliability with 200 women with AAR experience. Furthermore, the concurrent validity was
assessed through computing the correlation of AAR women’s scores on the PARSQ and Perceived Stress Scale (PSS),
and discriminant validity of the PARSQ was assessed to compare the scores’ differences between the AAR women and
the healthy pregnant women.

Results: The PARSQ was constructed with 23 items in the 4-dimensional scale: Role function changes (8 items), Fetal
safety and health (5 items), Physical and psychological care issues (5 items), and Socioeconomic and medical issues
(5 items). It was confirmed to have satisfactory content vitality (CVI = 0.78 to 1.0), reasonable item-fit (0.77 to 1.51), and
good reliability in RSM model, as well as adequate concurrent validity (p = 0.005) and discriminant validity (p < 0.001).

Conclusions: Understanding the distress of women undergoing AAR is necessary for developing appropriate prenatal
care to assist women in coping with their situation to alleviate their emotional burdens. The developed PARSQ with
satisfied psychometric properties can be an informative instrument for clinicians/researchers to assess the specific stress
of pregnant women with AAR.
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Background
Preterm birth has been known to seriously threaten the
health of newborns. Therefore, finding solutions to
strengthen the prenatal care of women to avoid preterm
birth is a global endeavor [1].
Antepartum activity restriction (AAR) is a common rec-

ommendation prescribed for women with threatened pre-
term labor (TPTL) [2], which is the main precursor and
the most common cause of treatment or hospitalization
during pregnancy [3]. Whether they are in the hospital or
at home, women are advised to implement AAR to avoid
the worsening of their symptoms [4] since AAR is thought
to calm uterine activity and increase blood flow of the
uterus, which may benefit the health of the mother and
the fetus [5].
Although AAR is intended to alleviate women’s TPTL

symptoms to decrease their risk of preterm birth, previ-
ous qualitative studies have shown that women were re-
quired to cope with many challenges derived from it. To
respond to activity restriction, women must suspend
their work, redistribute their roles in the family, learn to
monitor the subtle changes in their bodies, and adapt to
the side effects of tocolytics. Such living contexts change
a woman’s self-identity and cause heavy emotional bur-
dens [6, 7]. Mounting evidence has shown that woman’s
negative prenatal emotions can lead to adverse preg-
nancy outcomes, like preterm birth and low infant birth
weight [8, 9], and negative consequences of maternal
and offspring health [10]. Therefore, the prenatal emo-
tional status of women undergoing AAR requires greater
attention.
To date, several types of questionnaires have been ap-

plied to measure women’s prenatal emotional status.
The first type measures stressful life events, such as un-
employment or divorce, that occur during pregnancy
(e.g., the Life Events Inventory [11]); the second assesses
the general emotional status of pregnant women (e.g.,
the Perceived Stress Scale [12] and Edinburgh Depres-
sion Scale [13]); and the third type evaluates the
pregnancy-specific stress that arises from the women’s
concerns about physical condition and changes, baby
health, and upcoming labor (e.g., the Prenatal Distress
Questionnaire [14] and Pregnancy-Related Anxiety Scale
[15]). A recent meta-analysis has shown that pregnancy-
specific stress measures had greater predictability for
women’s adverse pregnancy outcomes than other kinds
of psychological stress measures [8].
Although 15 pregnancy-specific stress questionnaires

have been developed [16], most were based on the con-
text of healthy pregnant women [17, 18]. Accordingly,
those scales seem more suitable for healthy pregnant
women than high-risk pregnant women. Although one
scale has been developed based on the life experiences
of medically high-risk pregnant women [19], it lacks

certain items reflecting the distress of women undergo-
ing AAR due to their TPTL symptoms, such as issues of
drug treatment and finding substitutes for their family
and workplace functions [6, 20]. Consequently, the stress
of the women undergoing AAR cannot be reflected fully,
which impedes the development of appropriate care
measures for assisting these women in coping with their
situation to alleviate their stress. In response, this study
aimed to develop an instrument that effectively measures
the distress or concerns of women undergoing AAR.

Methods
Following an instrument-development procedure [21],
three-stage development of the instrument was con-
ducted in southern Taiwan from August 2016 to July
2017 with approval by the Institutional Review Board
(A-ER-105-001). In the first stage, a comprehensive lit-
erature review and interviews of Taiwanese women with
AAR were conducted to conceptualize “Prenatal Activity
Restriction Stress,” and then items were generated and
modified according to this definition to develop the ini-
tial Prenatal Activity Restriction Stress Questionnaire
(PARSQ). The second stage involved expert panels
examining the content validity of the initial PARSQ. In
the third stage, the psychometric properties of the modi-
fied PARSQ were tested.

Initial PARSQ development
Firstly, a series of literature findings exploring the ex-
perience of women undergoing AAR due to their TPTL
were reviewed. These studies revealed that women were
burdened by both their TPTL and activity restrictions.
At the moment of being diagnosed with TPTL, a
woman’s joyful and healthy pregnancy may suddenly
change into an abnormal pregnancy filled with fears and
worries. It also raises the woman’s concerns about fetal
health and their own physical and psychological discom-
fort. Activity restrictions prescribed for preventing pre-
term birth force these women to alter their original lives
drastically, like being suspended from work and not be-
ing able to complete their original roles in the family.
Moreover, they have had to monitor all the subtle
changes in their bodies. The huge lifestyle changes can
cause heavy emotional burdens for these women [6, 7,
20, 22–24].
The literature review findings were then used as the

fundamental knowledge to develop the interview guide
to interview individually 10 Taiwanese women with
AAR due to their TPTL. Most of them were under age
40 (n = 9), and half had experienced hospitalization for
treating their TPTL symptoms (n = 5). These women re-
ported that their AAR at home lasted for at least 14 days,
and all had experience of taking tocolytic drugs for con-
trolling their TPTL. The interviewed women reported
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that they too had faced the challenges and conflicts be-
tween their inactivity, family life and career similar to
the findings of the literature review.
Findings from the literature review and the Taiwanese

women’s interviews were then integrated to define the
construct of “Prenatal Activity Restriction Stress” as 4
dimensions of pregnant women’s distress or concerns
due to their activity restrictions and pregnancy compli-
cations: (1) Role and function changes; (2) Physical and
psychological care issues; (3) Fetal safety and health; and
(4) Socioeconomic and medical issues. Afterwards, the
items were generated according to this definition and
other existing stress scales addressing women with high-
risk pregnancies [14, 15, 19, 25]. The initial version of
the PARSQ containing 29 items with a 5-point scale ran-
ging from 1 (never) to 5 (always) was developed.

Content validity of the initial PARSQ
The content validity of the initial PARSQ was evaluated by
six experts with specialties in maternal health, research, and
questionnaire development. An item-review document con-
taining a cover letter with an explanation of the PARSQ’s
purpose and an item-scoring form with instructions was
mailed to the panel of experts who were asked to evaluate
the relevance, correctness, and comprehensibility of the
PARSQ items with a 4-point scale ranging from 1 (not ap-
propriate) to 4 (very appropriate), and to provide suggestions
for revising the items. The relevance of items means the de-
gree to which the items relate to a particular construct; the
correctness of items means the degree to which they guide
respondents toward providing genuine answers, and the
comprehensibility refers to the degree to which the item’s
wording is easy to understand. Subsequently, the content val-
idity index for each item (I-CVI) and the content validity
index for all scales (S-CVI) were computed. The I-CVI is cal-
culated as the percentage of experts giving either 3 or 4 on a
4-point scale, while the S-CVI is the average of the total I-
CVI in the scale. I-CVI values equal to or greater than 0.78
and an S-CVI greater than 0.8 are considered appropriate
when there are six or more experts rating the items [26].
The ranges of the CVI of relevance, correctness, and com-
prehensibility for each item on PARSQ were 0.67–1.0, 0.67–
1.0, 0.5–1.0, respectively, with four items (items 4, 5, and 11–
14) demonstrating unacceptable CVI (Additional file 1) due
to unclear and redundant content commanded by the ex-
perts. After the four items were modified, the remaining 25
items were then processed for further psychometric proper-
ties testing.

Psychometric properties examination of the modified
PARSQ
A total of 200 women with AAR experience and 96
healthy pregnant women participated in examining the
psychometric properties of the modified PARSQ.

Participants
The target group of this study was women with AAR ex-
perience either in the hospital or at home. The eligibil-
ities of the AAR women were being at least 20 years of
age, having AAR prescribed or recommended by their
doctors due to their TPTL symptoms, such as preterm
uterine contractions or vaginal bleeding, before 37 weeks
of pregnancy within 1 year. Their responses on the
modified PARSQ were analyzed for item quality, dimen-
sionality, concurrent validity, and reliability of the instru-
ment. The healthy pregnant women were at least 20
years old and with no pregnancy complications and
AAR experience. Their responses on the modified PARS
Q were used to examine the instrument’s discriminate
validity. Women in both groups who had ever been diag-
nosed with depression or other affective disorders were
excluded.
Purposive sampling was used to recruit the partici-

pants in a medical center in southern Taiwan. The par-
ticipants were recruited mainly via doctor and case
manager referrals when attending their regular antenatal
or postpartum check-ups at an outpatient clinic. Since
few studies lay down substantive rules for determining
the sample size calculations for the Rasch model and
how to calculate the power of a test power, a rule-of-
thumb guide of at least 10 observations per category of
scales for reaching the precision of the estimates was
used [27]. The responses in the PARSQ category in this
study meet this criterion.

Instruments
Prenatal activity restriction stress questionnaire (PARSQ)
The PARSQ is a self-reported scale designed to detect
four domains of specific distresses of activity restriction,
including (1) Role function changes; (2) Fetal safety and
health; (3) Physical and psychological care issues; and (4)
Socioeconomic and medical issues. The initial PARSQ
contained 29 questions, which were reduced to 25 after
the expert review. Moreover, to account for variations in
the situation of each woman, six filter questions (items
3, 5, 15, 18, 23, 24) that attempted to explore the issues
of childcare and employment were included. If a re-
spondent had not experienced what the filter question
described, they could skip the question. Items in the
PARSQ were rated on a 5-point scale from 1 (never) to
5 (always), with higher scores indicating higher distress.

Perceived stress scale (PSS)
The Chinese version of the 10-item PSS with adequate
reliability and validity [28] was adopted in this study. It
is a self-reported questionnaire originally developed by
Cohen and Williamson (1988) [29] for assessing the gen-
eral perceived stress status of people in a given situation
within the past month. The items on the PSS-10 were
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rated on a 5-point scale ranging from 0 (never) to 4
(very often), with higher scores indicating higher per-
ceived stress.

Data analyses
Although test models of Classic Test Theory (CTT) have
been applied for decades in developing measuring in-
struments due to its simple assumptions, the main
shortcomings of CTT are both a person’s true scores
and item parameters (e.g., item difficulty and item dis-
crimination) that are test- and sample-dependent [30,
31]. To address the disadvantages of CTT, many IRT
test models, including the rating scale model (RSM),
were developed [32]. The RSM, a Rasch-family model,
identifies responses in scales with a fixed set of rating
points by using complex mathematical equations to esti-
mate the probability of a person endorsing a specific re-
sponse category of a given item. This method can not
only overcome the deficiencies of CTT but also can de-
termine the problematic items through analyzing peo-
ple’s aberrant responses to them [33, 34]. Due to the
advantages of the RSM, the RSM combined with CTT
was applied in examining the psychometric properties of
the PARSQ. Several methods, including item analysis, di-
mensionality, reliability, interpretability, differential item
functioning (DIF), and concurrent and discriminant val-
idity, were adopted.

Item analysis
Descriptive statistical analysis, extreme groups’ analysis,
and RSM, was performed to evaluate the quality of each
item on the modified PARSQ. In descriptive statistical
analysis, the mean scores and standard deviation of each
item are analyzed. If an item has an obviously high or
low mean score or low standard deviations (≤ 1.0), it in-
dicates that modification or deletion of the item should
be considered because it may be too hard or too easy for
the respondents or has low discrimination [35].
Extreme groups’ analysis was used to determine

whether an item can differentiate respondents with high
scores from those with low scores [36]. During the com-
putation of this analysis, the upper and lower 27% of the
scorers of each item were identified and then sorted into
high- and low-score groups. Thereafter, independent t-
tests were used to test for significant differences between
these two groups, where significance indicates acceptable
discrimination.
RSM with two mean-square fit statistics (MnSq)

weighted (Infit) and unweighted (Outfit) were adopted to
determine undesired response patterns and problematic
items [34]. The Infit is an indicator used to detect aberrant
response patterns on items near the ability level of the re-
spondents, while Outfit is sensitive to unexpected re-
sponse patterns on items far exceeds respondents’ ability.

The ideal values of Infit and outfit are 1.0, which indicates
little distortion in the instrument. Generally, the accept-
able range of an item’s Infit and Outfit is 0.5–1.5 [37].
After poor-quality items were deleted based on the item-
analysis results, the PARSQ’s validity and reliability were
then evaluated.

Dimensionality, reliability, interpretability, and DIF
evidence
Unidimensional RSM and multidimensional RSM were ap-
plied to verify the structure of the PARSQ. The deviance dif-
ference between these two models was approximated by a
Chi-square distribution with degrees of freedom, which is
the difference in the estimated number of the two models, to
determine which hypothesized model was the best-fit [38].
After confirming the PARSQ’s structure, the item-separation
reliability and person reliability (expected a posteriori/plaus-
ible value, EAP/PV) were obtained to support the PARSQ’s
reliability. Item-separation reliability reflects whether the
questionnaire items can effectively separate respondents with
different levels of latent ability; whereas person reliability is
the reproducibility of respondents’ abilities when they re-
spond to a parallel test, which is equivalent to the concept of
consistent reliability (Cronbach’s alpha) in CTT. The accept-
able value of item and person reliability is 0.6–0.8 [39]. Fi-
nally, a visual graph representing the distribution of item and
person locations was illustrated to support the PARSQ’s in-
terpretability validity [40]. Moreover, to examine the poten-
tial response bias between women with AAR experience
during their past pregnancy within 1 year and those with a
current pregnancy, DIF is a statistical approach used to iden-
tify unfair items for which different groups of respondents
perform differently. The Chi-square parameter equality test
has been calculated and if the p value is < 0.05, the presence
of DIF has been verified [41].

Concurrent and discriminate validity
Pearson correlation coefficients (r) between participant
scores on the PARSQ and PSS were computed to pro-
vide evidence for the PARSQ’s concurrent validity. An r
value of 0 indicates no association between two scores, a
value greater than 0 implies a positive relation, and a
value smaller than 0 indicates a negative association.
The value of r between 0.1–0.3 represents a low-level re-
lation between two scores; values between 0.3–0.5 indi-
cate a medium-level relation, and values greater than 0.5
indicate a high relation [42]. Evidence for the PARSQ’s
discrimination was supported by comparing the signifi-
cant differences in the scores between the women with
AAR and the healthy pregnant women. Independent t-
test and Mann-Whitney U-test for small samples of a
subgroup were adopted, and when the p-value is < 0.05,
a significant difference exists between the two groups.
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All statistical analyses were conducted with IBM SPSS
17.0 and ConQuest 3.0.1 [41]. Since the Rasch model
does not require complete data to make estimates, and
estimates still can be computed from the set of non-
missing responses on the scale without imputing esti-
mates or deleting any portion of the data [43], the re-
sponses of the filter items of the PARSQ were treated as
missing-response data and left as a period (.) when con-
ducting analysis using ConQuest.

Results
Characteristics of participants
Two hundred women with AAR experience (135 women
with AAR experience during their past pregnancy within
1 year and 65 women with AAR experience during their
current pregnancy) and 96 healthy women were in-
cluded in this study. Since no unfair items of the PARS
Q were indicated by the result of DIF (p = 0.267), we
treated these two kinds of women with AAR experience
as a whole group to test the psychometric properties of
PARSQ.
As shown in Table 1, the majority of the women with

AAR experience were younger than age 35 and had
earned a bachelor’s degree. Most had full-time jobs, and

approximately 80% had a family income of at least 40,
000 Taiwan dollars per month (Table 1). Nearly 50% of
the women’s AAR experience occurred at their first
pregnancy, and 37% had hospitalization experience.
Most of these women had the experience of taking toco-
lytic drugs for alleviating their TPTL symptoms, and
Ritodrine (Yutopar) was the drug most commonly re-
ported. Women’s AAR experience has been reported to
occur at an average of 27.2 weeks of gestation. Aside
from lacking activity restriction experience and treat-
ments for pregnancy complications, there was no signifi-
cant difference in the characteristics of the healthy
pregnant women and the AAR women (Table 1).

Item analysis
The mean score range for all items was between 1.64 and
3.93, with the standard deviation (SD) ranging between
0.85 and 1.61. The mean scores of all items were within
the mean of the whole scale ±1 SD (mean score of total
scale = 3.04, SD = 1.41) (Table 2). In the extreme groups’
comparison, the differences between the top and bottom
27% of each item was between − 15.39 and − 3.91, and all
reached significance (p < 0.001), indicating the PARSQ
items were with good discrimination. Moreover, the Infit

Table 1 Participant characteristics

Characteristics AAR women
(N = 200)
n (%)

Women with current AAR
(n = 65)
n (%)

Women with AAR within a year
(n = 135)
n (%)

Healthy women
(N = 96)
n (%)

p a

Age (years) .556

≤ 35 150 (75.0) 44 (67.7) 106 (78.5) 75 (78.1)

36–40 47 (23.5) 20 (30.8) 27 (20.0) 19 (19.8)

>40 3 (1.5) 1 (1.5) 2 (1.5) 2 (2.1)

Educational status .774

High school 21 (10.5) 2 (3.1) 19 (14.1) 2 (2.0)

University/College 130 (65.0) 47 (72.3) 83 (61.5) 71 (74.0)

Graduate School 49 (24.5) 16 (24.6) 33 (24.4) 23 (24.0)

Employment .175

Full time 145 (72.5) 48 (73.8) 97 (71.9) 63 (65.6)

Part time 17 (8.5) 4 (6.2) 13 (9.6) 15 (15.6)

Unemployed 38 (19.0) 13 (20.0) 25 (18.5) 18 (18.8)

Household monthly income
(Taiwan dollars)

.229

≤40,000 43 (21.5) 12 (18.5) 31 (23.0) 25 (26.0)

40,001 ~ 80,000 75 (37.5) 26 (40.0) 49 (36.3) 41 (42.7)

> 80,000 82 (41.0) 27 (41.5) 55 (40.7) 30 (31.3)

Nulliparous 94 (47.0) 41 (63.1) 53 (39.3) 51 (53.1) .190

Hospitalized for preterm labor: yes 74 (37.0) 19 (29.2) 55 (40.7) –

Tocolytics usage: yes 162 (81.0) 53 (81.5) 109 (80.7) –
a The result of differences between women with AAR experience and healthy pregnant women was compared by Chi-square test
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and Outfit of individual items ranged from 0.77–1.63 and
0.77–1.60, respectively, with most showing reasonable fit
parameters except for items 6 and 23 (Table 2). After
items 6 and 23 were deleted due to undesirable fit param-
eters, the remaining 23 items underwent further analysis.

Dimensionality, reliability evidence of the PARSQ
To confirm the PARSQ’s structure, the two hypothesized
models, namely the unidimensional and 4-dimensional
models, were compared. The results showed that the 4-
dimensional model was the better model, since its

Table 2 Item analysis for Prenatal Activity Restriction Stress Questionnaire (PARSQ) (N = 200)

Item of PARSQ Mean
(SD)

Extreme group
comparison

RSM Result

High score/Low
score group (n)

t-test d Infit Outfit

1. Feel troubled by not being able to go out to run errands 3.84
(1.20)

54/54 −9.15** 0.87 0.86 Keep

2. Feel troubled by not being able to prepare meals and do
household chores

3.81
(1.22)

54/54 −10.07** 0.89 0.87 Keep

3. Feel troubled by not being able to take care of my other children
(n = 106) a

3.55
(1.34)

21/31 −4.87** 1.28 1.33 Keep

4. Feel distressed by having to rely on others to take care of myself 3.47
(1.23)

54/54 −10.10** 0.80 0.83 Keep

5. Feel distressed by having to rely on others to take care of my
other children (n = 106) a

3.66(1.18) 21/31 −3.91** 1.05 1.02 Keep

6. Worry about losing baby 2.66(1.61) 54/54 −7.55** 1.63 1.59 Delete

7. Worry about possible preterm birth 3.66(1.23) 54/54 −9.91** 0.86 0.83 Keep

8. Worry about baby’s development and health 3.93(1.08) 54/54 −9.45** 0.83 0.79 Keep

9. Worry about reduction in fetal movements 2.57(1.25) 54/54 −7.43** 1.05 1.04 Keep

10. Worry that the labor process may harm the baby 3.01(1.17) 54/54 −9.04** 0.85 0.84 Keep

11. Worry about baby care issues 3.17(1.15) 54/54 −6.97** 0.93 0.93 Keep

12. Feel impatient about physical discomfort, such as fatigue and
difficulty falling asleep

3.72(1.18) 54/54 −6.32** 1.06 1.12 Keep

13. Feel impatient about my depressed mood 3.27(1.18) 54/54 −10.72** 0.81 0.82 Keep

14: Worry about the preterm labor signs continually appearing 3.56(1.18) 54/54 −.8.84** 0.86 0.93 Keep

15. Feel irritated with taking tocolytics (n = 162) b 3.75(1.22) 41/52 −7.95** 1.02 1.07 Keep

16. Feel troubled by necessary physical activity; e.g. up and down
stairs, taking bath and so on

3.28(1.22) 54/54 −9.62** 0.86 0.87 Keep

17. Worry about the strained spousal relationship 1.97(1.08) 54/54 −7.86** 1.02 1.03 Keep

18. Worry about relationships with other children becoming alienated
(n = 106) a

1.95(1.14) 21/32 −5.75** 1.03 0.93 Keep

19. Worry about relationships with other family members deteriorating 1.64(0.85) 54/54 −5.99** 0.91 0.97 Keep

20. Feel irritated with the unclear way of obtaining pertinent information on
management of physical symptoms and coping with AAR

1.96(1.07) 54/54 −5.74** 0.98 0.98 Keep

21. Feel troubled with medical staff interactions 2.23(1.09) 54/54 −5.14** 1.08 1.25 Keep

22. Feel irritated with the frequent clinic visits 2.93(1.32) 54/54 −15.39** 0.77 0.77 Keep

23. Worry about losing my job (n = 162) c 2.19(1.47) 39/39 −5.28** 1.57 1.60 Delete

24. Feel distressed with having to ask for leave from work for bed rest
(n = 162) c

3.76(1.36) 39/39 −4.38** 1.49 1.53 Keep

25. Feel distressed with the family’s financial strain 2.50(1.41) 54/54 −7.95** 1.31 1.27 Keep

Total scores 3.04
(1.41)

SD standard deviation, RSM Rasch rating scale model, AAR Antepartum activity restriction
a the responses of 106 parous women
b the responses of 162 women with taking tocolytic-drug experiences
c the responses of 162 women with full-or part- time job
dindependent t test
**p < 0.001
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deviance was 113.73 less than that of the unidimensional
model, and this value reached statistical significance in
the Chi-square distribution with nine degrees of freedom
(Table 3).
The correlations among these 4 dimensions ranged

from 0.638–0.845; meanwhile, the person-separation re-
liability of these dimensions ranged from 0.744–0.865,
and the item-separation reliability was 0.993. These
values indicate that the items in the 4 dimensions have
adequate internal consistency and can separate respon-
dents with different levels of stress of activity restriction.
The Infit and Outfit MnSq of the remaining 23 items
also demonstrated acceptable fit parameters under the
4-dimensional model (Table 4). The item difficulties are
shown in Table 4. In dimension 1, the easiest item was

item 1 (Feel troubled by not being able to go out to run
errands), and the hardest was item 19 (Worry about re-
lationships with other family members deteriorating). In
dimension 2, the easiest item was item 8 (Worry about
baby’s development and health), and the hardest was
item 10 (Worry that the labor process may harm the
baby). In dimension 3, the easiest item was item 12 (Feel
annoyed by physical discomfort), and the hardest was
item 16 (Feel troubled by necessary physical activity).
And in dimension 4, the easiest item was item 24 (Feel
distressed with having to ask for leave from work for
bed rest), and the hardest was item 20 (Feel annoyed
with the unclear way of obtaining pertinent information
on management of physical symptoms and coping with
AAR).

Table 3 Model comparison for Prenatal Activity Restriction Stress Questionnaire

Hypothesised
models

Deviance Parameters Difference p
valueDeviance Estimated parameters

Unidimensional 11,488.19 27 113.73 9 <0.001

Four-dimensional 11,374.46 36

p-value was approximated using a Chi-square distribution table

Table 4 Fit parameters and estimates of item difficulty for the PARSQ by dimensions (N = 200)

Dimension Item number Difficulty (logit) Error Infit MnSq Outfit MnSq

1. Role function changes 1 −0.979 .060 0.92 0.88

2 −0.931 .060 0.91 0.85

3 −0.543 .068 1.18 1.20

4 −0.563 .058 0.95 0.99

5 −0.654 .068 1.13 1.20

17 1.030 .062 1.15 1.14

18 1.099 .072 1.08 0.98

19 1.539a .017 1.00 1.03

2. Fetal safety and health 7 −0.369 .050 0.94 0.88

8 −0.675 .051 0.85 0.81

9 0.674 .049 1.03 1.01

10 0.261 .049 0.77 0.77

11 0.109a .099 0.96 0.98

3. Self-physical and -psychological care issues 12 −0.211 .050 1.08 1.07

13 0.240 .049 0.82 0.81

14 −0.049 .050 0.93 0.95

15 −0.204 .053 1.14 1.12

16 0.224a .101 0.83 0.81

4. Socioeconomic and medical issues 20 0.771 .054 0.98 0.95

21 0.440 .052 1.07 1.18

22 −0.264 .050 0.93 0.94

24 −1.105 .056 1.49 1.51

25 0.158a .106 1.34 1.30
a indicates that the parameter of the last item on the dimension is constrained
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Interpretability evidence of the PARSQ
The item-person maps by dimension were illustrated,
and the item difficulties and person ability were esti-
mated in the dimensions of PARSQ to assess whether
the PARSQ is appropriate for the respondents (Figs. 1
and 2). For the item-person maps, the right side of the
map showed the locations of item difficulty, while the
left side demonstrated the distribution of respondent
ability, which is marked with “X.” Items at the top dis-
played a higher difficulty than those at the bottom of the

map, while higher locations for respondents indicated
they had higher latent ability. Ideally, the difficulties of
the items on the scale were expected to be spread across
the ability range of all respondents; thus respondents
with different abilities had items with corresponding dif-
ficulties that could accurately reflect their abilities.
As illustrated in Figs. 1 and 2, item difficulties were

generally distributed among ±3 logits and the ability
range of the respondents ranged from − 2.26–2.24 logits,
10 which indicated that the item difficulty was very close

Fig. 1 Item-person maps of dimensions 1 and 2 on the PARSQ
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to the respondent ability and the items of the PARSQ
can cover the distribution of most respondents’ ability.
However, it should be noted that there was a lack of
some equivalent-level items in dimension 3 to reflect the
status of respondents with higher latent abilities. In
addition, some items with similar difficulty also existed,
such as the difficulty of item 3 being close to that of
item 4 in dimension 1, and item 13 being close to that
of item 16 in dimension 3. Moreover, the test informa-
tion curves (Fig. 3) for the total and subscale of the

PARSQ also demonstrated that the PARSQ provided the
greatest amount of information for respondents who had
abilities between ±3 logits. Above findings indicated the
PARSQ had satisfied interpretive validity for women
with AAR stress levels of ±3 logits.

Concurrent and discriminant validity of the PARSQ
For verifying the concurrent validity of the PARSQ, the
scores for the PARSQ and PSS of 65 pregnant women
with activity restriction experience were analyzed.

Fig. 2 Item-person map of dimensions 3 and 4 on the PARSQ
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Results showed that women’s PARSQ scores positively
correlated with their PSS scores (r = 0.348, p = 0.005), es-
pecially for dimensions 3 (r = 0.461, p < 0.001) and 4 (r =
0.382, p = 0.002). For examining the PARSQ’s discrimin-
ation, the total scale and subscale scores of the women
with AAR experience and healthy pregnant women were
compared. Since the women’s total scores on the PARS
Q may be different due to their parity and employment
status, subgroup analysis was conducted according to
parity to confirm whether any difference in the PARSQ
scores existed between the AAR women and the healthy
pregnant women. The results indicated that the AAR
women’s scores on the PARSQ total scale and subscales
were all significantly higher than those of the healthy
women regardless of parity and employment status
(Table 5).

Discussion
Pregnancy stress has been proven to affect the health of
the offspring [8]; it has therefore garnered much atten-
tion in recent years. As such, the stress of women under-
going AAR to prevent preterm birth should not be
ignored since they have to face many challenges and
must learn to live with the threat of preterm birth. To
fill this need, this study developed and evaluated the psy-
chometric properties of the PARSQ to assess the distress
of women undergoing activity restriction during

pregnancy. Finally, the PARSQ with 23 items measuring
the 4 dimensions of distress (Role function changes,
Fetal safety and health, Physical and psychological care
issues, and Socioeconomic and medical issues) using 5-
point Likert-type response scale was developed and con-
firmed to have appropriate validity and reliability.
Unlike previous scales, which were mostly developed

based on the life situation of healthy pregnant women
[16], the PARSQ was developed based on the life experi-
ence of medically high-risk women with AAR due to
their TPTL symptoms. Thus, although there are other
scales developed based on the context of medically high-
risk women, like the High-Risk Pregnancy Stress Scale
(HRPSS) [19], PARSQ has the preterm labor context-
special items, such as issues of tocolytics treatment, rela-
tionship with important others, and employment. Fur-
thermore, different from the previous 15 pregnancy-
special stress instruments, all of whose psychometric
properties were tested based on classical measurement
theory [16], the item quality and item difficulty of the
PARSQ were confirmed through the RSM. Therefore,
each item of the PARSQ was fashioned with particular
function and difficulty to detect the specific distresses of
women with AAR, the features of which increase the
convenience of its use in a time-limited clinical setting.
For example, the simpler questions on each PARSQ di-
mension (like item 1 on dimension 1 and item 8 on

Fig. 3 Test information curve for the full-scale and subscales of the PARSQ
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dimension 2) can be performed first with the women,
and then the more difficult questions can be given as
needed. Moreover, since the equal interval measurement
properties of the PARSQ were also verified by RSM, the
total scores of the PARSQ are reasonable to compare
differences in the degree of distress between groups.
However, since the parity, treatment and employment
status would affect women’s responses on the filter items
and total scores on dimensions 1, 3, and 4, we suggest
that subgroup analysis should be done according to the
women’s parity, treatment, and employment status when
conducting difference comparison.
Although advantages of the PARSQ had been demon-

strated, some points and improvements should be of con-
cern. First, although the PARSQ was developed based on
comprehensive literature review and interviews with AAR
women, apart from 4 items with unclear content that were
deleted in content validity analysis, another 2 items (item
6: “losing baby” and item 23: “losing my job”), which unex-
pectedly showed misfit in the RSM, were also deleted.
One possible reason for the misfit of item 6 may be related
to the good accessibility of maternal healthcare under Na-
tional Health Insurance in Taiwan [44], which could re-
duce a woman’s fear of losing her baby. Another reason
could be the death taboo in Taiwanese culture, in which
people are discouraged from talking about death as it may

bring bad luck [45]. The content of item 6 could make the
women associate it with stillbirth or fetus death; therefore,
they would tend to conceal their true feelings and answer
the question positively. The reason for the misfit of item
23 may be related to Taiwan’s Act of Gender Equality in
Employment and Labor Standards Act, which gives
women legal protection on their right to work during
pregnancy [46]. Therefore, women who undergo activity
restriction might not perceive much distress on item 23:
“losing my job.” Second, to complete the PARSQ’s effect-
iveness, generating items with higher levels of stress diffi-
culty in dimension 3 and modifying items with similar
difficulties should be made in a subsequent study. Third,
the PARSQ’s validity and reliability were primarily tested
on a population of women with activity restriction due to
TPTL. To expand the PARSQ’s usefulness, its validity and
reliability could be further evaluated among women who
are advised to restrict their activity to alleviate their preg-
nancy complications or improve the success of implant-
ation [47]. Fourth, to understand the effect of stress of
activity restriction on women’s pregnancy outcomes, the
PARSQ’s predictive validity should be tested in the future.
Finally, associations between the PARSQ and other bio-
logical measures could also be tested in future work to ex-
plore the influence of stress of activity restriction on
pregnant women’s physiological health.

Table 5 Comparison of the difference in the PARSQ scores between the women with antepartum activity restriction experience and
healthy pregnancy

Group / Dimensions Fetal safety and
health

Physical and psychological care issues
c

Role function
changes

Socioeconomic and
medical issues

Total AAR (N = 200) 16.34 ± 4.14 13.82 ± 3.47 – –

Healthy (N =
96)

10.99 ± 3.65 8.45 ± 2.62

p a <.001 <.001

Nulliparous AAR (n = 94) – – 14.09 ± 4.34 –

Healthy (n = 51) 8.41 ± 2.94

p a <.001

Parous AAR (n = 106) – – 24.44 ± 5.53 –

Healthy (n = 45) 14.39 ± 4.05

p a <.001

Employed AAR (n = 160) – – – 13.03 ± 3.9

Healthy (n = 78) 7.64 ± 2.61

p a <.001

Unemployed AAR (n = 40) – – – 9.14 ± 3.81

Healthy (n = 18) 6.50 ± 3.05

p b <.001

AAR = women with antepartum activity restriction experience. Dimension 1 as role function changes with item 1–5 and 17–19, Dimension 2 as fetal safety and
health with item 7–11, Dimension 3 as physical and psychological care issues with item 12–16 and Dimension 4 as socioeconomic and medical issues with item
20, 21, 22, 24, 25
Data shown as Mean ± SD
a independent t-tests
b Mann-Whitney U-test
c item 15 was excluded due to that no women with healthy pregnancy had this experience
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A main limitation of this study should be noted: non-
pregnant women who had experienced AAR within the
past year were included in this study. Even though no
study revealed the different experiences with AAR be-
tween women who are pregnant and those who have
already given birth, we still cannot exclude the impact of
retrospective recall on the psychometric properties of
the PARSQ. Retrospective recall can be influenced by a
woman’s pregnancy outcome and may conflict with ac-
curate recall [48]. Therefore, even though no DIF existed
among items of the PARSQ between pregnant and non-
pregnant AAR women, showing no difference in re-
sponses of these two groups on the PARSQ’s items, we
cannot completely exclude the impact of retrospective
recall on the psychometric properties of the PARSQ.

Conclusion
Understanding the distress of women with should be a
key component for developing appropriate prenatal care
to assist women in coping with their situation to avoid the
adverse consequences of the emotional burden on both
maternal and offspring health. The developed PARSQ
with 23 items and 4 dimensions was confirmed to have
satisfied validity and reliability. Since the PARSQ is a
content-based scale, it allows clinicians or researchers not
only to characterize the stress levels experienced by
women undergoing activity restriction, but it also offers a
more tailored understanding of their distress during this
specific period. Therefore, the PARSQ is a valuable meas-
ure that can be used as a foundation for healthcare pro-
viders to develop appropriate care for meeting women’s
individual needs.
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