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Study Objectives: To evaluate the construct validity and factor structure of the Spanish-language version of the Ford Insomnia Response to Stress Test

questionnaire (FIRST-S) when used in early pregnancy.

Methods: A cohort of 647 women were interviewed at < 16 weeks of gestation to collect information regarding lifestyle, demographic, and sleep
characteristics. The factorial structure of the FIRST-S was tested through exploratory and confirmatory factor analyses (EFA and CFA). Internal consistency
and construct validity were also assessed by evaluating the association between the FIRST-S with symptoms of depression, anxiety, and sleep quality. Item
response theory (IRT) analyses were conducted to complement classical test theory (CTT) analytic approaches.

Results: The mean score of the FIRST-S was 13.8 (range: 9-33). The results of the EFA showed that the FIRST-S contained a one-factor solution that
accounted for 69.8% of the variance. The FIRST-S items showed good internal consistency (Cronbach a = 0.81). CFA results corroborated the one-factor
structure finding from the EFA; and yielded measures indicating goodness of fit (comparative fit index of 0.902) and accuracy (root mean square error of
approximation of 0.057). The FIRST-S had good construct validity as demonstrated by statistically significant associations of FIRST-S scores with sleep
quality, antepartum depression and anxiety symptoms. Finally, results from IRT analyses suggested excellent item infit and outfit measures.

Conclusions: The FIRST-S was found to have good construct validity and internal consistency for assessing vulnerability to insomnia during early pregnancy.
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INTRODUCTION

Pregnancy is associated with rapid physiological and biochem-
ical changes that may alter sleep architecture, exacerbate sleep
disordered breathing, and cause insomnia.! According to Inter-
national Classification of Sleep Disorders (ICSD-3), insomnia
is defined as a repeated difficulty with sleep initiation, dura-
tion, consolidation, or quality that occurs despite adequate
opportunity and circumstances for sleep, and results in some
form of daytime impairment.>* Insomnia is highly prevalent
during pregnancy, affecting 52% to 61% of women.’ Insomnia
during pregnancy has been associated with adverse outcomes
including preeclampsia, gestational diabetes, and postpartum
mood disorders.>® The precise causes of insomnia are poorly
understood, although available evidence suggests a combina-
tion of biological, psychological, and social determinants as
causal factors.>* Although insomnia can be the result of normal
physiologic changes of pregnancy,'® exposure to stressful life
events or to less severe but more chronic daily struggles (e.g.,
occupational stress, marital discord) can serve as additional
precipitating or exacerbating factors.""'? Individuals who are
more prone to experience situational insomnia under stress-
ful conditions may also be at greater risk for chronic insom-
nia."” Given (1) the high prevalence of insomnia in pregnancy;
and (2) that insomnia is associated with substantial adverse

BRIEF SUMMARY

Current Knowledge/Study Rationale: The Ford Insomnia Response
to Stress Test (FIRST) questionnaire has emerged as a broadly
used instrument that assesses individual’s vulnerability to situational
insomnia under stressful conditions. Despite the increased use of
the FIRST questionnaire to assess stress-related sleep reactivity in
men and non-pregnant women, the instrument has not been used to
assess stress-related sleep reactivity in pregnant women.

Study Impact: Our results indicate that the FIRST was found to
have good construct validity and internal consistency for assessing
vulnerability to insomnia during early pregnancy. Given (1) the

high prevalence of insomnia in pregnancy; and (2) that insomnia

is associated with substantial adverse maternal and newborn
outcomes, the findings may have important clinical implications in
maternal-fetal medicine.

maternal and newborn outcomes,' we reasoned that identifying
women at high risk of developing insomnia may have impor-
tant clinical implications in maternal-fetal medicine.
Developed by Drake et al., the Ford Insomnia Response to
Stress Test (FIRST) questionnaire has emerged as a broadly
used instrument that assesses individual’s vulnerability to
situational insomnia under stressful conditions."*!5 Despite
the increased use of the FIRST questionnaire to assess stress-
related sleep reactivity in men and non-pregnant women,'*!6:1”
the instrument has not, to our knowledge, been used to assess
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Figure 1—Distribution of total score of the Spanish-language version of the Ford Insomnia Response to Stress Test (FIRST-S)

among pregnant Peruvian women (n = 647).
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stress-related sleep reactivity in pregnant women. Of note,
given that prior studies have shown that sleep, mood, and
anxiety disorders are highly prevalent among low-income
pregnant women in Peru,'®!” we sought to evaluate the psycho-
metric properties, construct validity and factor structure of the
Spanish-language version of FIRST questionnaire (FIRST-S)
in early pregnancy (Figure 1).

METHODS

Study Population

This analysis uses data initially gathered for the Pregnancy
Outcomes, Maternal and Infant Study (PrOMIS) Cohort Study.
The study population was drawn from pregnant women receiv-
ing prenatal care at the Instituto Nacional Materno Perinatal
(INMP) in Lima, Peru, between February 2012 and March
2014. The INMP is the primary referral hospital for maternal
and perinatal care and is operated by the Peruvian Ministry of
Health. Pregnant women with a gestational age < 16 weeks and
who were between the ages of 18 and 49 years were eligible for
inclusion. All participants provided written informed consent
and all study procedures were approved by institutional review
boards from the INMP, Lima, Peru, and the Human Research
Administration Office at Harvard T. H. Chan School of Public
Health, Boston, Massachusetts, USA.

Data Collection

During their initial prenatal care visit, enrolled subjects
were asked to participate in in-person interviews conducted
by trained research interviewers using a standardized
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structured questionnaire. The questionnaire was designed
to collect information regarding maternal age, educational
attainment, marital status, employment status during preg-
nancy, personal reproductive and medical histories, as well
sleep habits during early pregnancy. The questionnaire, orig-
inally written in English, was translated into Spanish by a
team of native Spanish speakers (including coauthor, YVB)
with experience in sleep research. To ensure proper expres-
sion and conceptualization of terminologies in local contexts,
the translated version was back-translated and modified until
the back-translated version was comparable with the original
English version.

Study Population

The study population for this report is derived from partici-
pants who enrolled in the PrOMIS Cohort Study between
October 2013 and February 2014. Of the 724 participants ap-
proached, 662 participants completed the interview (91.4%
response rate). A total of 15 participants excluded because of
missing or incomplete information pertinent to this analysis.
Hence, a total of 647 participants were included in the pres-
ent analysis. In order to evaluate the construct validity and
factor structure of FIRST-S when used in a general obstetric
population (i.e., our research target population),?® we did not
exclude participants on the basis of their diagnoses of other
sleep disorders.

Ford Insomnia Response to Stress Test (FIRST)

The FIRST is a standardized questionnaire that has been
shown to be a sensitive measure of vulnerability to sleep
disturbance and to have high reliability (test-retest reliability
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coefficient = 0.92)." The FIRST includes 9 items asking about
the likelihood of sleep disruption due to specific stressful situ-
ations and more broadly described periods of stress occurring
during the day or evening. The possible responses and corre-
sponding score included: not likely = 1, somewhat likely = 2,
moderately likely = 3, and very likely = 4. The total score
ranges from 9 to 36. High scores on the FIRST indicate greater
vulnerability to sleep disruption.’ Consistent with prior stud-
ies in the present study, we used the median score (12) to define
high and low FIRST score groups.'®*"2*

Patient Health Questionnaire-9 (PHQ-9)

The PHQ-9 was used to evaluate antepartum depression.? The
PHQ-9 is a 9-item questionnaire with demonstrated reliability
and validity for assessing depressive disorders among a diverse
group of obstetrics-gynecology patients*® and in Spanish-
speaking women.?”*® The PHQ-9 instrument asks respondents
to rate the relevancy of each statement comprising emotional,
cognitive, and functional somatic symptoms over the past 2
weeks on a 4-point scale (a) never; (b) several days; (c) more
than half the days; or (d) nearly every day. The PHQ-9 total
score is the sum of scores for the 9 items for each woman, and
ranged from 0—27. Women were assigned to 1 of 5 depressive
symptom categories based on total PHQ-9 score: (a) no depres-
sive symptoms (0—4); (b) mild (5-9); (c) moderate (10—14); (d)
moderately severe (15-19); and (e) severe (20-27) depressive
symptoms. For the purpose of this study, we defined presence
of antepartum depression based upon total PHQ-9 score, (a)
no depressive symptoms (0—9) and (b) antepartum depression
(10-27).% A meta-analysis of 14 studies supports the use of a
PHQ-9 score of > 10 to classify subjects with major depressive
disorder.”

Pittsburgh Sleep Quality Index (PSQl)

The PSQI is a 19-item standardized self-reported question-
naire designed to assess sleep quality over the past month.*
The PSQI has 7 sleep components: sleep duration, disturbance,
latency, habitual sleep efficiency, use of sleep medicine, day-
time dysfunction due to sleepiness, and overall quality of sleep.
Each component produced a score ranging from 0 to 3, where
a score of 3 indicates the highest level of dysfunction. A global
sleep quality score is obtained by summing the individual
component scores (range 0 to 21), with higher scores indica-
tive of poorer sleep quality during the previous month. Partici-
pants with global scores > 5 were classified as poor sleepers.*
Those with a score < 5 were classified as good sleepers. This
classification system is consistent with prior studies conducted
globally including Peru.’’* We have demonstrated that the
Spanish-language version of the PSQI instrument to have good
construct validity among pregnant women in Peru.*

Generalized Anxiety Disorder 7 (GAD-7)

The GAD-7 is a 7-item questionnaire developed to identify
probable generalized anxiety disorder (GAD) symptom sever-
ity.** The GAD-7 items include: (1) nervousness; (2) inability
to stop worrying; (3) excessive worry; (4) restlessness; (5) dif-
ficulty in relaxing; (6) easy irritation; and (7) fear of something
awful happening. Similar to the PHQ-9, the GAD-7 instrument

asks respondents to rate the relevancy of each statement over
the past 2 weeks on a 4-point scale: (a) never; (b) several days;
(c) more than half the days; or (d) nearly every day, scored as
0, 1, 2, and 3, respectively. The GAD-7 total score (i.e., sum of
scores for the 7 items) ranges from 0-21. In accordance with
the original validation study, we used a cutoff score > 10 to
identify probable GAD.*

Other Covariates

Participants’ age was categorized as follows: 18-20, 20-29,
30-34, and > 35 years. Other sociodemographic variables were
categorized as follows: maternal ethnicity (Mestizo vs. others);
educational attainment (< 6, 7-12, and > 12 completed years
of schooling); marital status (married and living with partner
vs. others); employment status (employed vs. not employed);
access to basic foods—a proxy for socioeconomic status (very
hard/hard, somewhat hard, not very hard); parity (nulliparous
vs. multiparous); planned pregnancy (yes vs. no); self-reported
health in the last year (good vs. poor); and gestational age at
interview.

Statistical Analysis

We first explored frequency distributions of demographic and
lifestyle characteristics of the study participants. Participants’
characteristics were summarized using means (+ standard
deviation [SD]) for continuous variables and counts and per-
centages for categorical variables with normal distributions.
For variables with non-normal distributions as assessed us-
ing the Shapiro-Wilk test, we report median (interquartile
range [IQR]). We assessed the internal consistency of the
FIRST questionnaire using Cronbach o and item-total corre-
lations. We report the Spearman correlation as a measure of
the direction and strength of item-total correlations. Further,
we explored the factor structure of the FIRST questionnaire
using both exploratory factor analysis (EFA) and confirma-
tory factor analysis (CFA) approaches. Prior to performing
EFA, we assessed the suitability of the data for performing
factor analysis. This assessment showed that it was appropri-
ate to proceed with factor analysis (Bartlett test of sphericity,
p value < 0.001; and the Kaiser-Meyer-Olkin measure of sam-
pling adequacy = 0.84). We conducted the EFA using princi-
pal component analysis with orthogonal rotation. We used the
scree plot, presenting eigenvalues associated with each factor,
to determine factor structure (Figure 2). Factors with eigen-
values > 1 were assumed to be meaningful and were retained
for rotation. Rotated factor loadings of > 0.4 were considered
sufficient, while items with factor loadings > 0.4 on more than
one factor were considered cross loading. To complement our
EFA and to evaluate the model fit, we conducted CFA using
maximum likelihood estimation approaches. In order to as-
sess model fit, we calculated the (1) root mean square error
of approximation (RMSEA) along with 95% confidence inter-
val (95% CI), (2) comparative fit index, and (3) Tucker-Lewis
index. Although there is an absence of consensus concerning
the cutoff for goodness of fit, we elected to use the following
recommended criteria for evidence of reasonably good fit: (1)
SRMR values < 0.08; (2) RMSEA values < 0.06 or below; (3)
comparative fit index > 0.95.%
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Figure 2—Scree plot of the Spanish-language version
of the Ford Insomnia Response to Stress Test (FIRST-S)
among pregnant Peruvian women (n = 647).
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We used Wilcoxon-Mann-Whitney test to compare mean PHQ-9,
GAD-7, and PSQI scores for those with high FIRST score and
those with low FIRST scores. Next, we used Spearman rank-
order correlation to evaluate the correlation coefficients between
the scores of the FIRST, PHQ-9, GAD-7, and PSQI controlling
for maternal age to identify the association between stress-re-
lated sleep reactivity with depression, anxiety, and with severity
of insomnia symptoms. We used unadjusted and multivariable-
adjusted logistic regression models to calculate odds ratios (ORs)
and 95% confidence intervals (Cls) of the association between
sleep reactivity with poor sleep quality, antepartum depression,
and generalized anxiety disorder. Additionally, we performed
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a Rasch item response theory (IRT) analysis to evaluate the
extent to which items from the Spanish version of the FIRST
questionnaire are reliable and valid in detecting stress-related
sleep reactivity in the present study population. The Rasch IRT
is a one-parameter logistic item response model that provides a
mathematical framework against which dichotomous data can be
compared, and is used to determine the fitness and internal va-
lidity of screening instruments.*® The Rasch IRT model assumes
that the items within the questionnaire are unidimensional, mea-
sure the same construct and are independent of one another. The
first two assumptions are assessed by mean square infit and outfit
statistics, which measure the difference in the expected and the
actual responses. The infit statistic is a weighted mean square
residual value that is more sensitive to the unexpected response
of an individual’s ability level. The outfit statistic is the usual
unweighted mean square residual and is more sensitive to unex-
pected observations or outliers. As a general rule mean square
infit and outfit values between 0.7—1.3 indicate an acceptable fit
to the model.”’ Fit statistics > 1.5 and < 0.5 indicate too much and
too little variation in response patterns and should be considered
for removal from the instrument to improve fit. In addition to
the fit of the data and the model,*® we also evaluated the person
and item or Wright map to evaluate the hierarchy of the item dif-
ficulties. All statistical analyses were performed using SAS 9.3
(SAS Institute, Cary, NC, USA), Stata 11.0 (Statacorp, College
Station, TX), Winsteps 3.80.0 (Chicago, IL), and R 3.1.0 using
the “irt” package. The level of statistical significance was set at
p values < 0.05, and all tests were two-tailed.

RESULTS

Sociodemographic and lifestyle characteristics of study partic-
ipants are summarized in Table 1. A total of 647 participants
(mean age = 28.7 years, SD = 6.5 years) participated in the
study. The majority of participants were between the ages of
20-29 years (53.5%), and married/living with partner (79.9%).
Approximately 49% of participants reported having difficulty
accessing basic foods. Fifty percent of the cohort was employed
during pregnancy. Distributions of the sociodemographic and
lifestyle characteristics according to participants’ high and low
FIRST-S scores are also presented in Table 1. The mean score
of the FIRST-S was 13.8 (SD 4.3; range: 9-33). A total of 316
participants was classified as having a high FIRST-S score. No
significant difference in sociodemographic lifestyle character-
istics was noted by stress-related sleep reactivity (according to
high vs. low FIRST-S score).

The reliability coefficient, Cronbach a for the FIRST-S
questionnaire total score was 0.81 (Table 2). The correlations
between 9 items of the FIRST-S questionnaire and the total
scores ranged from 0.33 to 0.62, and all correlations were sta-
tistically significant (all 2-tailed p values < 0.01). “Sleep distur-
bance after receiving bad news during the day” (r = 0.62) and
“after an argument” (r = 0.62) were the 2 items with the highest
item-total correlation coefficients. Conversely, “after watch-
ing a frightening movie or TV show” (r = 0.33) and “before
having to speak in public” (r = 0.35) had the lowest item-total
correlations.
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Table 1—Characteristics of participants with high and low scores* on the Spanish-language version of the Ford Insomnia
Response to Stress Test (FIRST-S) among pregnant Peruvian women (n = 647).

All Participants

Selected Variables (n=647)
Maternal age, years, mean + SD 28.7+6.5
Maternal age, years, n (%)

18-20 19 (2.9)
20-29 346 (53.5)
30-34 144 (22.3)
=35 138 (21.3)
Education, years, n (%)
<6 26 (4.0)
7-12 331(51.2)
>12 289 (44.7)
Mestizo ethnicity, n (%) 483 (74.7)
Married/living with partner, n (%) 517 (79.9)
Employed, n (%) 323 (49.9)
Access to basic foods, n (%)
Hard 316 (48.8)
Not very hard 331(51.2)
Nulliparous, n (%) 302 (46.7)
Planned pregnancy, n (%) 266 (41.1)
Early pregnancy body mass index, kg/m?, n (%)
<185 15 (2.3)
18.5-24.9 297 (45.9)
25-29.9 238 (36.8)
=30 86 (13.3)
Gestational age at interview, mean + SD 92+36

High FIRST-S Scores Low FIRST-S Scores
(FIRST-§>12) (n=316) (FIRST-S<12) (n=331)  p value*
29.3+6.8 28.2+6.3 0.06
10 (3.2) 9(2.7) 0.24
158 (50.0) 188 (56.8)
71(22.5) 73(22.1)
77 (24.4) 61(18.4)
14 (4.4) 12 (3.6) 0.75
164 (51.9) 167 (50.5)
137 (43.4) 152 (45.9)
227 (71.8) 256 (77.3) 0.11
252 (79.8 265 (80.1) 0.99
156 (49.4) 167 (50.5) 0.78
157 (49.7) 159 (48.0) 0.68
159 (50.3) 172 (52.0)
160 (50.6) 142 (42.9) 0.48
127 (40.2) 139 (42.0) 0.62
8 (2.5) 7(2.1) 0.42
147 (46.5) 150 (45.3)
121 (38.3) 117 (35.4)
35(11.1) 51(15.4)
91+37 92+35 0.79

*Low and high FIRST-S scores were defined based on the median score (12) of the FIRST-S among this study population. **p value was calculated using
Wilcoxon-Mann-Whitney test for continuous variables and ¥ test for categorical variables.

Table 2—Item characteristics, item-total correlation, a if item deleted of the Spanish-language version of the Ford Insomnia
Response to Stress Test (FIRST-S) among pregnant Peruvian women (n = 647).

Items Mean
1. Before an important meeting the next day 1.42
2. After a stressful experience during the day 1.48
3. After a stressful experience in the evening 1.43
4. After getting bad news during the day 1.90
5. After watching a frightening movie or TV show 1.38
6. After having a bad day at work 1.41
7. After an argument 1.69
8. Before having to speak in public 1.39
9. Before going on vacation the next day 1.28

FIRST total score 13.38

*Qverall Cronbach a. SD, standard deviation.

Corrected Item- a if ltem
SD Total Correlation Deleted
0.68 0.39 0.80
0.73 0.59 0.78
0.75 0.58 0.78
0.86 0.62 0.77
0.77 0.33 0.81
0.72 0.52 0.78
0.89 0.62 0.77
0.73 0.49 0.79
0.64 0.35 0.80
4.26 N/A 0.81*

The results from EFA showed that a rotated factor solu-
tion for the FIRST-S (Table 3) contained one factor with an
eigenvalue > 1.0, which accounted for 69.8% of the variance.
Item factor loadings ranged from 0.35 to 0.70 (Table 3). The
item sleep disturbance after a stressful experience during
the day (0.70) was most strongly related to the underlying

583

construct. “After a stressful experience in the evening,” “af-
ter getting bad news during the day,” and “after an argument”
were the next sets of items strongly related to the underlying
construct (i.e., stress-related sleep disturbance). For all of
these variables the correlations between FIRST-S items and
the construct were 0.68. The items that loaded least strongly
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Table 3—The factor loadings in exploratory factor analysis* of the Spanish-language version of the Ford Insomnia Response to
Stress Test (FIRST-S) among pregnant Peruvian women (n = 647).

Items
1. Before an important meeting the next day
2. After a stressful experience during the day
3. After a stressful experience in the evening
4. After getting bad news during the day
5. After watching a frightening movie or TV show
6. After having a bad day at work
7. After an argument
8. Before having to speak in public
9. Before going on vacation the next day

Current Study (n = 647) Drake et al., 2004 (n = 104)

0.44 0.56
0.70 0.40
0.68 0.73
0.68 0.73
0.35 0.48
0.57 0.68
0.68 0.56
0.55 0.42
0.37 0.51

*Exploratory factor analysis was conducted using the maximum likelihood method; Bartlett test of sphericity: p < 0.0001; Kaiser-Meyer-Olkin measure of

sampling adequacy: 0.84.

Table 4—Models evaluated for the Spanish-language version of the Ford Insomnia Response to Stress Test (FIRST-S) and
corresponding fit indices using confirmatory factor analysis* among pregnant Peruvian women (n = 647).

2

P4
Model 1: 9 items 83.2297
Model 2: 8 items (exclude item 9) 58.8224
Model 3: 8 items (exclude item 5) 59.5780
Model 4: 7 items (exclude item 5 and item 9) 52.1400

df CFl  RMSEA  GFI  C,,/DF
27 09030 00568 09999 308
20 06608 00548 08910 294
20 06872 00553 08924 298
14 06670 00649 08948  3.72

*Confirmatory factor analysis was conducted using the weighted least square method. df, degree of freedom; CFI, comparative fit index (close to 1 is better,
minimally > 0.90); RMSEA, root mean square error of approximation (good fit < 0.05); GFI, goodness of fit index (close to 1 is better, minimally > 0.90);
C... | DF, % divided by degree of freedom (acceptable range [2, 3], lower is better).

on the construct included sleep disturbance “before going on
vacation the next day” (0.37) and “after watching a frighten-
ing movie or TV show” (0.35). In addition to our EFA, we
carried out a CFA to examine the construct validity and to
test whether the factorial structure of FIRST-S is composed
of one or more factors (Table 4). The comparative fit index
and Tucker-Lewis index values, indicators of goodness of fit,
for FIRST-S were higher than 0.90. The goodness of fit in-
dex was close to one (0.99). The RMSEA value was 0.0568
indicating a reasonable error of approximation. Collectively,
these values suggest that a one-factor model is the best fit for
FIRST-S.

The PSQI, PHQ-9, and GAD-7 mean scores were compared
according to high and low FIRST-S scores. Compared to par-
ticipants with low FIRST-S scores, those with high FIRST-S
scores were more likely to have higher mean PSQI scores (5.3
[SD 2.8] versus 3.7 [SD 2.2], p < 0.001), PHQ-9-score (9.4 [SD
6.0] versus 5.4 [SD 3.8], p < 0.001), and GAD-7 scores (7.9
[SD 5.6] versus 4.2 [SD 3.6], p < 0.001). As shown in Table 5,
we calculated the odds ratio for high FIRST-S score in rela-
tion to poor sleep quality, antepartum depression, and anxiety
disorder symptoms. After adjusting for possible confounding
by age, parity, early pregnancy body mass index (BMI), and
difficulty paying for the very basics compared to participants
with low FIRST-S scores, those with high FIRST-S scores
had more than 3-fold increased odds of poor sleep quality
(OR = 3.33; 95% CI: 2.24-4.95), more than 5-fold increased
odds of antepartum depression (OR = 5.22; 95% CI: 3.39-8.02),
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and more than 4-fold increased odds of anxiety disorder symp-
toms (OR = 4.61; 95% CI: 3.17-6.69).

Table 6 indicates the item fit summary statistics for FIRST-
S questionnaire using the Rasch IRT analysis. None of the
items misfit the model according to criteria set a priori with
infit mean square values ranging from 0.68 to 1.61 and outfit
mean square values ranging from 0.74 to 1.19. Finally, the sep-
aration index of FIRST-S, the ability to discriminate between
participants with stress-related sleep reactivity and those with-
out, was within acceptable range.

DISCUSSION

This is the first study to evaluate the psychometric properties
and factor structure the FIRST-S questionnaire in pregnancy.
The internal consistency was found to be excellent (Cronbach
o = 0.81). The results of the EFA confirmed the unidimension-
ality of the FIRST-S with acceptable factor loadings and item
discrimination. CFA results corroborated the EFA with good
comparative fit index (0.902) and root mean square error value
(0.057). Concurrent validity was supported by analyses that
showed that women with higher FIRST-S scores had statisti-
cally significantly elevated odds of poor sleep quality, antepar-
tum depression, and generalized anxiety disorder, respectively.
Finally, the Rasch IRT methods showed excellent item infit and
outfit measures, further supporting the validity of the FIRST-S
in pregnant and Spanish speaking population.
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Table 5—Associations between the Spanish-language version of the Ford Insomnia Response to Stress Test (FIRST-S) with

sleep quality, depression, and generalized anxiety disorder (n = 647).

High FIRST-S scores* Low FIRST-S scores*
(FIRST-S > 12) (n = 316) (FIRST-S =12) (n = 331)
n % n %

Sleep quality

Good sleep quality (PQSI < 5) 171 54.11 252 76.13

Poor sleep quality (PQSI > 5) 14 36.08 50 15.11
Depression

No depression (PHQ-9 < 10) 196 62.03 293 88.52

Depression (PHQ-9 = 10) 118 37.34 37 11.18
Generalized anxiety disorder

No anxiety GAD-7 < 7) 152 48.10 265 80.06

Yes anxiety (GAD-7 2 7) 157 49.68 60 18.13

Unadjusted OR
(95% CI)

1.00 (Reference)
3.36 (2.29, 4.94)

1.00 (Reference)
4.77 (3.16,7.19)

1.00 (Reference)
4.56 (3.19, 6.53)

Adjusted OR**
(95% CI)

1.00 (Reference)
3.33(2.24,4.95)

1.00 (Reference)
5.22 (3.39, 8.02)

1.00 (Reference)
4.61(3.17, 6.69)

Due to missing data, percentages may not add up to 100%. *Low and high F
among this study population. **Adjusted for maternal age (years), parity (nu

IRST-S scores were defined based on the median score (12) of the FIRST-S
lliparous vs. multiparous), early pregnancy body mass index (< 18.5; 18.5-

24.9; 25-29.9; = 30), and difficulty paying for the very basics (hard vs. not very hard). PSQI, Pittsburgh Sleep Quality Index; PHQ-9, the Patient Health

Questionnaire 9-item; GAD-7, Generalized Anxiety Disorder 7-item.

Table 6—Item hierarchy and fit statistics of the Spanish-language version of the Ford Insomnia Response to Stress Test

(FIRST-S) and other measures under the Rasch Rating Scale M

Item Difficulty Model

Items in Logits
9. Before going on vacation the next day 0.70
5. After watching a frightening movie or TV show 0.28
8. Before having to speak in public 0.24
6. After having a bad day at work 0.18
1. Before an important meeting the next day 0.15
3. After a stressful experience in the evening 0.10
2. After a stressful experience during the day -0.04
7. After an argument -0.58
4. After getting bad news during the day -1.02

Mean 0.00

SD 0.48

*Infit MnSq value and outfit MnSq value should range from 0.6 to 1.4, and fro
mean square, Zstd, z-standardized.

odel (n = 647).
Infit* Outfit*
SE MnSq Zstd MnSq Zstd
0.08 1.51 5.0 1.19 1.7
0.07 1.61 6.5 1.42 4.1
0.07 1.17 241 1.01 0.2
0.07 1.02 0.3 0.92 -0.9
0.07 1.16 20 1.19 20
0.07 0.96 -0.5 0.78 -2.7
0.07 0.84 -2.2 0.74 -3.3
0.06 0.82 -2.8 0.82 -2.6
0.05 0.68 -5.9 0.74 -4.2
0.07 1.09 0.5 0.98 -0.6
0.01 0.30 3.7 0.23 27

m 0.5 to 1.7, respectively. SE, standard error, SD, standard deviation, MnSq,

To our knowledge, there are only two published reports
evaluating the validity of the FIRST. Overall our study results
are consistent with these two prior studies. In the original
validation Drake et al., in their population based study con-
ducted in Detroit, Michigan, USA, found a one-factor solu-
tion with Cronbach a of 0.83 for the instrument. Furthermore,
the authors noted that individuals with high median FIRST
scores (= 20) were more likely to have poor sleep efficiency
(p = 0.001) and long sleep latency (p = 0.001), as measured
by nocturnal polysomnography consistent with good construct
and discriminant validity. In a subsequent validation study of
healthy and insomnia patients in Japan, Nakajima et al. found
the Japanese version of the FIRST questionnaire (FIRST-J) to
also be unidimensional, with Cronbach a of 0.89 and 0.87, re-
spectively. The authors noted that that the FIRST-J score was
statistically significantly correlated with State-Trait Anxiety
Inventory (STAI) scale both in healthy and insomnia patients
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(p < 0.01). Despite differences in population characteristics,
sample size, and study settings, on balance, the findings of
our study and those of Drake et al. and Nakajima et al. con-
sistently document good construct validity and high internal
consistency reliability. Our results additionally indicate the po-
tential utility of using the FIRST-S as a screening instrument
for stress-related sleep disturbance among pregnant women in
early pregnancy. By employing rigorous methodological ap-
proaches, including using classical and item response theory
approaches, our study adds important new information to the
sparse research literature concerning the reliability and con-
struct validity of FIRST-S that may be used among pregnant
women, particularly Spanish-language speakers.

The FIRST-S demonstrated good item-total correlations.
“Sleep disturbance after getting bad news during the day”
(r=0.62) and “after an argument” (r = 0.62) were the two items
with the largest item-total correlation coefficients, while the
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smallest component-total correlation coefficients were noted
for “sleep disturbance after watching a frightening movie or
TV show” (r = 0.33) and “before having to speak in public’
(r=0.35). These are not surprising given that watching a fright-
ening movie or TV show and speaking in public are not com-
mon among Peruvian women. In instances where questions
may not be applicable due to cultural and pragmatic reasons,
some investigators have modified the specific content included
in sleep disturbance questionnaires to fit the study population
context.”? For instance, in their validation study of the Berlin
questionnaire among Indian adults Sharma et al.* replaced the
item “sleepiness while driving a car” with “sleepiness while
waiting for an appointment with doctor, while watching televi-
sion, or while waiting in the queue to make payment of tele-
phone or electricity bill.” Similarly, Storfer-Isser et al. in their
study among adolescents in the Cleveland Children’s Sleep
and Health Study replaced the item “in a car while stopped
for few minutes in traffic” with “doing homework or taking a
test.”*? Similar contextual modifications might be considered
in future studies designed to assess the psychometric proper-
ties of FIRST in cross- cultural settings.

Strengths of the current study include a relatively large
sample size, unique study population, and rigorous analytic
techniques. Nevertheless, our study is not without limitations.
First, criterion validity utilizing diagnostic gold standard, and
test-retest reliability using repeated measures were not as-
sessed. However, the criterion validity of the FIRST has been
previously shown to be appropriate when compared with more
invasive measures.* Second, we did not collect information
regarding the persistence of stress-related sleep disturbance
over time. We also did not examine the extent to which stress-
related sleep disturbance was associated with other maternal
sleep disorders such as sleep disordered breathing, periodic
limb movements during sleep, narcolepsy, circadian rhythm
sleep disorders, and parasomnias. Longitudinal studies with a
more exhaustive assessments of maternal sleep disorders are
warranted to follow up women during pregnancy and postpar-
tum and to estimate bi-directional associations of sleep and
psychiatric disorders in this population. Third, given our study
was conducted in early pregnancy (average gestational age of
9.1 weeks), future studies are warranted to understand the sta-
bility of the psychometric properties of the FIRST question-
naire during the course of pregnancy. Finally, our study was
restricted to pregnant women primarily from a low socioeco-
nomic background with high burden of social, medical, and
mental health problems.** Hence, readers should exercise
caution when generalizing results from the present study to
other populations. However, the consistency of our findings
from studies done in the US and Japan suggest that FIRST-S
may be useful for assessing stress-related sleep disturbances
among Spanish speaking pregnant women.

In summary, our study provided strong evidence for the
construct validity, internal consistency, and strong item-total
correlations of the FIRST-S questionnaire in assessing stress-
related sleep disturbance. The findings of our study will have
important clinical and public health implications. This is
the first study to evaluate the psychometric properties of the
FIRST questionnaire (translated in Spanish) among pregnant

bl
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women. Having a psychometrically well-characterized instru-
ment such as the FIRST-S enhances the opportunity for identi-
fying pregnant women with underlying vulnerabilities to sleep
disturbances in pregnancy. In addition, use of cross-culturally
validated FIRST-S will provide important information needed
for enhancing early detection, diagnosis, and treatment of in-
somnia in pregnant women.

ABBREVIATIONS

CFA, Confirmatory Factor Analysis

CI, Confidence Interval

CTT, Classical Test Theory

EFA, Exploratory Factor Analysis

FIRST, Ford Insomnia Response to Stress Test

FIRST-S, Spanish-language version of the Ford Insomnia
Response to Stress Test

GAD-7, Generalized Anxiety Disorder 7

ICD, International Classification of Sleep Disorders

INMP, Instituto Nacional Materno Perinatal

IQR, Interquartile Range

IRT, Item Response Theory

PHQ-9, Patient Health Questionnaire-9

PrOMIS, Pregnancy Outcomes, Maternal and Infant Study

PSQI, Pittsburgh Sleep Quality Index

RMSEA, Root Mean Square Error of Approximation

STAI, State-Trait Anxiety Inventory
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