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Abstract

Objective—To examine the psychometric properties of three measures, the Perceived Stress 

Scale (PSS), Pregnancy Experience Scale (PES), and State Trait Anxiety Inventory (STAI), for 

assessing stress and anxiety during pregnancy among a large sample of nulliparous women.

Methods—The sample included 10,002 pregnant women participating in the Nulliparous 

Pregnancy Outcomes Study: Monitoring Mothers-to-Be (nMoM2b). Internal consistency 

reliability was assessed with Cronbach’s alpha and factorial validity with confirmatory factor 

analyses. Intraclass correlations (ICCs) were calculated to determine stability of PSS scales over 

time. Psychometric properties were examined for the overall sample, as well as subgroups based 

on maternal age, race/ethnicity, and language.

Results—All three scales demonstrated good internal consistency reliability. Confirmatory factor 

analyses supported the factor structures of the PSS and the PES. However, a one-factor solution of 

the trait-anxiety subscale from the STAI did not fit well; a two-factor solution, splitting the items 

into factors based on direction of item wording (positive vs. negative) provided a better fit. Scores 

on the PSS were generally stable over time (ICC=0.60). Subgroup analyses revealed a few items 

that did not perform well on Spanish versions of the scales.

Conclusion—Overall, the scales performed well, suggesting they could be useful tools for 

identifying women experiencing high levels of stress and anxiety during pregnancy and allowing 

for the implementation of interventions to help reduce maternal stress and anxiety.
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INTRODUCTION

Stress and anxiety during pregnancy have been associated with adverse outcomes among 

mothers and their children. Mothers experiencing greater antenatal stress are more likely to 

deliver babies preterm and at lower birth weights [1–4]. In turn, children born preterm or at 

low birth weight are at increased risk for poor neurodevelopmental and health outcomes 

[5,6]. Antenatal anxiety is likely to continue following delivery [7] and significantly 

increases risk for postpartum depression in the mother [8–10], as well as for emotional and 

behavioral problems in the child at 4 years of age [11].

Reliable and valid measures are needed for use in clinical settings to identify pregnant 

women experiencing high levels of stress and anxiety. Women experiencing their first 

pregnancy (i.e., nulliparous women) may be particularly vulnerable to stress and anxiety as 

they transition to new motherhood and incorporate their role as mother into other areas of 

their lives. A study of first-time mothers found that women began the transition to 

motherhood early in their pregnancy when they reported feeling a loss of control over their 

lives [12]. In a qualitative study of women’s work lives, Messias and colleagues [13] found 

that “a first pregnancy transformed women’s work as they added pregnancy to the mix and 

experienced significant shifts and transformations in personal and social identities and in the 

meanings, values, and priorities they attached to work” (p. 41). In addition, women pregnant 

with their first child were more likely to experience reductions in satisfaction with their roles 

over the transition to motherhood compared with women having their second child [14].

Nulliparous women do not have prior pregnancy experience to draw on; therefore, their 

pregnancy experiences and feelings of stress and anxiety during this time period may be 

different from those experienced by women who have already gone through a pregnancy. 

DiPietro and colleagues [15] found differing trajectories of stress and anxiety during 

pregnancy and postpartum based on parity. Ideally, the psychometric properties of a measure 

should be evaluated among the intended population. However, studies of the reliability and 

validity of stress and anxiety measures for use in pregnancy have not focused on nulliparous 

women. A review of stress measures in pregnancy identified only two measures that had 

been assessed among nulliparous women [16]. A small study of 94 nulliparous women 

assessed the Pregnancy Experience Scale [17], and a few small studies (sample sizes of 112 

to 230) examined properties of the Pregnancy-Related Anxiety Questionnaire among Dutch-

speaking women [18–20].

The Nulliparous Pregnancy Outcomes Study: Monitoring Mothers-to-Be (nuMoM2b) is a 

large prospective cohort study of approximately 10,000 pregnant nulliparous women 

sponsored by the Eunice Kennedy Shriver National Institute of Child Health and Human 

Development. The goal of the current analysis was to examine the psychometric properties 

of two stress measures, the Perceived Stress Scale (PSS) [21] and the Pregnancy Experience 

Scale (PES) [17], and one anxiety measure, the trait-anxiety subscale from the State Trait 

Anxiety Inventory (STAI) [22], among the large sample of nulliparous women participating 

in the nuMoM2b study. In addition, we examined properties of these measures among 

subgroups based on age, race/ethnicity, and language.
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METHODS

Study Design

The nuMoM2b is a prospective cohort study designed to identify maternal, fetal, and 

placental growth parameters associated with adverse pregnancy outcomes. Data were 

collected by interviews, self-administered questionnaires, clinical measurements, 

ultrasounds, medical records review, and biospecimen collections through four study visits: 

Visit 1 (6 weeks 0 days through 13 weeks 6 days gestation), Visit 2 (16 weeks 0 days 

through 21 weeks 6 days gestation), Visit 3 (22 weeks 0 days through 29 weeks 6 days 

gestation), and Visit 4 (time of delivery). Study protocols and procedures were approved by 

each participating center’s institutional review board.

Participants

Participants were recruited through eight academic medical centers in the United States 

between October 2010 and September 2013. Participants were eligible for this observational 

cohort study if they had a viable singleton gestation, were between 6 weeks 0 days and 13 

weeks 6 days of pregnancy based on ultrasound, and had not had a previous pregnancy 

lasting 20 or more weeks. Women were excluded if they were less than 13 years of age, had 

3 or more spontaneous abortions, participated in a prior study that may impact outcomes, 

planned to terminate the pregnancy, and/or could not provide informed consent or if there 

was likely fetal malformation, known fetal aneuploidy, and/or the pregnancy was due to 

assisted reproduction with donor egg. A total of 10,038 women were enrolled in the 

nuMoM2b study. The current analyses were restricted to 10,002 of these women who 

completed at least one of the three measures. Participant demographic characteristics are 

shown in Table 1.

Measures

The stress and anxiety-related measures were administered during interviews at the clinics.

Perceived Stress Scale—The PSS is a general measure of stress that captures how often 

individuals felt stress in their daily lives within the past month [21]. The scale contains 10 

items with response options ranging from 1 (never) to 5 (very often) and was administered at 

Visits 1 and 3 (Table 2). Items 4, 5, 7, and 8 of the scale were reverse coded for analysis, so 

higher values indicate more stress, consistent with other items.

Pregnancy Experience Scale—The brief version of the PES [17] was administered at 

Visit 3. The PES contains two subscales, the Uplifts subscale, which asks women about how 

often 10 specific experiences make them feel “happy, positive, or uplifted,” and the Hassles 

subscale, which asks women about 10 experiences that may make them feel “unhappy, 

negative, or upset” (Table 3). The response options for each item range from 1 (not at all) to 

4 (a great deal).

State Trait Anxiety Inventory (Trait-Anxiety Subscale)—Participants responded to 

the trait-anxiety (Y-2) subscale of the STAI [22] at the first visit. The trait-anxiety subscale 

assesses components of anxiety that are expected to persist over time. Participants respond 
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to a series of 20 statements, using response options of 1 (almost never) to 4 (almost always) 

(Table 4). Items 1, 3, 6, 7, 10, 13, 14, 16, and 19 were reverse coded for analysis, so higher 

values indicate greater anxiety, consistent with the other items; items were then summed to 

compute the scale score.

Spanish Translation of Measures—For Spanish-speaking respondents, we utilized the 

Mexican-Spanish version of the Perceived Stress Scale [23]. No Spanish version of the 

Pregnancy Experience Scale was available. To develop the Spanish version for this study, the 

PES was translated and then the translation was reviewed by an American Translators 

Association-certified translator and a language methodologist who made adjustments as 

needed. The Spanish version of the trait-anxiety subscale of the State-Trait Anxiety 

Inventory was developed in one of our prior studies based on a series of forward and 

backward translations which were reviewed by the original scale developer. Analyses of data 

for the prior study identified two problematic items which were then revised and re-

translated before use in the current study.

Psychometric Analyses

For each scale, we conducted a series of item- and scale-level analyses. Descriptive statistics 

were calculated for each item, including means and standard deviations and item-total 

correlations. Cronbach’s alphas were calculated to assess the internal consistency reliability 

of the scales. A common rule of thumb indicates that alphas of 0.70 or higher indicate 

acceptable internal consistency for group-level comparisons [24]. We conducted 

confirmatory factor analyses to assess the factorial validity of each scale and determine if the 

items cluster into factors as expected based on the scale manual or prior research. Values of 

0.95 or higher for the comparative fit index (CFI) and Tucker-Lewis Fit Index (TLI) 

generally indicate good model fit [25] with values of 0.90 or higher indicating acceptable fit. 

Values of 0.08 or lower for the Standardized Root Mean Square Residual (SRMR) indicate 

good model fit [25]. For the PSS, which was administered at two time points (Visits 1 and 

3), we additionally calculated intra-class correlations (ICCs) to estimate the relationship 

between scores over time.

In addition to the properties for the overall sample, we compared the psychometric 

properties of scales stratified by age (< 30 vs. ≥ 30 years), race/ethnicity (non-Hispanic 

black, non-Hispanic white, Hispanic, and Asian) and language of interview (English and 

Spanish). When reverse coding was required, original items were used to calculate the 

means and standard deviations for ease of interpretation, while reverse-coded items were 

used to calculate the item-total correlations, alphas, and factor analyses. All analyses except 

the factor analyses were conducted using SAS version 9.3; the factor analyses were 

conducted using Mplus version 6.12.

RESULTS

Perceived Stress Scale

On average, participants reported the lowest frequency of occurrence for Item 4 (confident 

about ability to handle personal problems) at Visit 1 (mean=1.85) and Item 10 (felt 
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difficulties were piling up so high that you could not overcome them) at Visit 3 (mean=1.75) 

(Table 2). In contrast, they reported the greatest frequency for Item 3 (nervous and stressed) 

(mean=3.00 at Visit 1 and mean=2.77 at Visit 3). The values for the Cronbach’s alphas 

indicate high internal consistency reliability for the overall sample (alpha=0.88 at Visit 1 and 

alpha=0.89 at Visit 3). Although the Cronbach’s alphas for the Spanish speakers were lower 

than those for the other groups, they remain in the acceptable range (alpha=0.79 at Visit 1 

and alpha=0.82 at Visit 3).

The one-factor confirmatory factor model fit well in the overall sample, and all items had 

moderate to high factor loadings (Table 2). The model also fit well for most subgroups 

except for Spanish-speaking participants at Visit 1 and Asian participants at Visits 1 and 3. 

Items that had to be reverse coded (items 4, 5, 7, and 8) generally had lower factor loadings, 

particularly among Spanish speakers. For example, the factor loadings for item 7 (able to 

control irritations in your life) on the Spanish version of the scale were 0.22 at Visit 1 and 

0.17 at Visit 3 (Table 2).

Scores on the PSS were correlated between Visits 1 and 3 with an ICC of 0.60 among the 

overall sample. ICC values by demographic group are as follows: age less than 30 years 

(ICC=0.60), age 30 years or older (ICC=0.60), non-Hispanic black (ICC=0.55), non-

Hispanic white (ICC=0.64), Hispanic (ICC=0.52), Asian (ICC=0.45), English language 

(ICC=0.61), and Spanish language (ICC=0.48).

Pregnancy Experience Scale

Item 7 (spiritual feelings about being pregnant) had the lowest mean of the Uplifts items 

(mean=2.86), while Item 1 (how much the baby is moving) had the highest mean 

(mean=3.67). On the Hassles subscale, Item 9 (concerns about physical symptoms) had the 

lowest mean (mean=1.53), and Item 7 (thinking about your labor and delivery) had the 

highest mean (mean=2.09). The item-total correlations were high for all items (not shown) 

and the alphas indicated high internal consistency reliability overall and across all subgroups 

(Table 3). The two-factor confirmatory factor model also fit well across all groups. Only one 

item, item 10 (discussions with spouse about pregnancy/childbirth issues), had a factor 

loading less than 0.40, with a value of 0.34 among Spanish speakers.

State Trait Anxiety Inventory (Trait-Anxiety Subscale)

Table 4 presents the means, standard deviations, and factor loadings for the STAI trait-

anxiety subscale. On average, Item 5 (feel like a failure) occurred least frequently 

(mean=1.22), while Item 6 (rested) occurred most frequently (mean=2.51). All item-total 

correlations, except Item 11 (disturbing thoughts), were higher than 0.40; Item 11 was close 

to the 0.40 cut-off with an item-total correlation of 0.38 (not shown). Cronbach’s alphas 

indicated good internal consistency across all groups with values of 0.86 or higher (Table 4).

The one-factor confirmatory factor analyses did not fit the data well with values less than 

0.90 for the CFI and TLI (Table 4). The scale scoring manual indicates that the scale 

developers also tested the following two factors based on the direction of the wording of the 

items: Trait-Anxiety—Present (positively worded items) and Trait-Anxiety—Absent 

(negatively worded items) [22]. Because respondents often do not use the entire response 
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scale in the same way, it is common to find lower correlations among positively and 

negatively worded items than items worded in the same direction. Based on the model fit 

indices, two-factor models with one factor of positively-worded items (Trait Anxiety – 

Present) and another factor with negatively-worded items (Trait Anxiety – Absent) provided 

a much better fit to the data for all but the participants responding to the Spanish instrument 

(Table 4). One item in particular, item 4 (wish I could be as happy as others) had a low factor 

loading among Spanish speakers (loading=0.24). The two factors were highly correlated 

(r=0.75 in overall sample).

Relationship among Scales

Table 5 presents correlations among the scales. The PSS was positively correlated with both 

the STAI trait-anxiety subscale (r=0.68 at Visit 1 and r=0.62 at Visit 3) and the PES Hassles 

subscale (r=0.30 at Visit 3). The STAI Trait-Anxiety subscale and the PES Hassles subscale 

were also positively correlated with each other (r=0.38). As expected, the correlations 

between the PES Uplifts subscale and the other scales were negative, although the 

magnitudes were quite small.

DISCUSSION

Overall, the three stress and anxiety scales performed well among this sample of nulliparous 

women, demonstrating good internal consistency reliability as measured by Cronbach’s 

alphas. The confirmatory factor analyses supported the one-factor structure of the PSS and a 

two-factor structure for the PES reflecting its two components (hassles and uplifts). 

However, contrary to expectations, the one-factor solution for the STAI Trait-Anxiety 

subscale did not fit the data well, although a two-factor solution splitting the items into one 

factor with negatively worded items and another with positively worded items fit well, 

consistent with results reported by the scale developer [22]. This finding suggests that the 

two-factor division may simply be an artifact of the direction of the wording of the items 

representing a spurious “difficulty” or “item direction” factor [26, 27] and do not imply that 

the scale itself if psychometrically invalid. The large Cronbach’s alpha for the overall scale 

and the strong correlation between the two factors suggest that the items are measuring the 

same construct and support the use of the overall scale.

Subgroup analyses revealed a small number of items within the scales that did not perform 

well among participants completing the interviews in Spanish. For example, Item 4 

(confident about ability to handle personal problems) and Item 7 (able to control irritations 

in your life) on the PSS both had low factor loadings among Spanish-speaking respondents, 

suggesting that perhaps there may have been difficulties in translating these items or the 

construct has a different meaning among Spanish speakers. Cognitive interviewing [28] with 

Spanish-speaking women could be conducted to explore potential reasons for the poor 

performance of these items, such as problems with item wording. However, it is important to 

note that this study included only a small number of participants who completed the 

interview in Spanish (N=218). Further research is needed to examine the performance of 

these items in a larger sample of Spanish speakers.
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Strengths of this study include the large sample of nulliparous women and inclusion of 

multiple stress- and anxiety-related measures, as well as repeated measurements for the PSS. 

A limitation of the study is the inclusion of only nulliparous women, which did not permit 

comparisons of psychometric properties of the measures by parity.

Based on the overall demonstrated reliability and validity of the measures, they appear to be 

valid tools for evaluating stress and anxiety among nulliparous women in clinical settings. 

Mothers reporting greater pregnancy-specific stress are less likely to exercise and take 

prenatal vitamins and are more likely to smoke and have unhealthy eating habits [2]. 

Identifying these mothers early would allow for the implementation of interventions to help 

reduce maternal stress and anxiety, modify health-related behaviors, and possibly improve 

pregnancy outcomes.

The potential impact of these types of interventions is likely even greater given the 

correlation of PSS scores throughout pregnancy from Visit 1 (8 through 13 weeks gestation) 

through Visit 3 (22 through 29 weeks gestation) for each of the demographic groups, 

suggesting women who experience greater stress earlier in their pregnancy tend to have 

stress later in pregnancy. These results are similar to the findings of DiPietro and colleagues 

[15] who reported stability of PSS and STAI trait-anxiety scores from 28 to 38 weeks of 

pregnancy. Interventions could potentially alter this trajectory by providing mothers with 

needed resources and effective stress management strategies, thereby reducing stress and 

improving longer-term outcomes among at-risk mothers and their babies.
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CURRENT KNOWLEDGE ON THE SUBJECT

• Stress and anxiety during pregnancy have been associated with poor outcomes 

among mothers and their children.

• Trajectories of stress through the prenatal to postpartum periods have been 

shown to differ among women based on parity.

• Reliable and valid measures are needed to identify pregnant women 

experiencing high levels of stress and anxiety.

• The psychometric properties of most stress and anxiety measures have not 

been assessed among nulliparous women.
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WHAT THIS STUDY ADDS

• Two stress-related measures (Perceived Stress Scale and Pregnancy 

Experience Scale) and one anxiety measure (State-Trait Anxiety Inventory-

Trait-Anxiety subscale) demonstrated good psychometric properties among a 

large sample of nulliparous women.

• The measures generally perform0d well across age and racial/ethnic 

subgroups.

• Scores on the Perceived Stress Scale were positively correlated between 8–13 

weeks gestation and 22–29 weeks gestation.
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Table 1

Participant Demographic Characteristics (N=10,002)

Characteristic N %

Age

 13–17 244 2

 18–24 3,344 33

 25–29 2,922 29

 30–34 2,562 26

 35–39 786 8

 40+ 144 1

Race/Ethnicity

 Non-Hispanic white 5,987 60

 Non-Hispanic black 1,416 14

 Hispanic 1,679 17

 Asian 407 4

 Other 513 5

Language

 English 9,783 98

 Spanish 218 2

Education

 Less than high school graduate 816 8

 High school graduate/GED 1,162 12

 Some college 1,943 19

 Associate/technical degree 1,004 10

 Bachelor’s degree 2,767 28

 Graduate degree 2,308 23

Annual household income (% of Federal poverty level)

 High (> 200%) 5,664 57

 Medium (100–200%) 1,170 12

 Low (< 100%) 1,294 13

 Not reported 1,874 19
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