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Abstract

Despite widespread use, psychometric investigation of both original English and translated
Spanish versions of the 10-item Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein,
1983) has been limited among the U.S. Hispanic/Latino population. The present study examined
the factor structure, factorial invariance, and reliability and validity of PSS scores from English
and Spanish versions using data from 5,176 Hispanics/Latinos who participated in the Hispanic
Community Health Study/Study of Latinos Sociocultural Ancillary Study. Total sample and
language multigroup confirmatory factor analyses supported a bi-factor model with all 10 PSS
items loading on a general perceived stress factor, and the four reverse worded items also loading
on a reverse worded factor. Internal consistency ranged from .68-.78 and it was indicated that
reliable variance exists beyond the general perceived stress factor. The model displayed configural,
metric, scalar, and residual invariance across language groups. Convergent validity analyses
indicated that both the general perceived stress factor and the reverse worded factor were related to
scores of depression, anxiety, and anger in the expected directions. The reverse worded factor
added to the validity of the PSS beyond the general perceived stress factor. The total computed
score of the PSS can be recommended for use with Hispanics/Latinos in the U.S. that complete the
measure in English or Spanish and the reverse worded factor can enhance prediction.
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The Perceived Stress Scale-10 (PSS; Cohen, Kamarack, & Mermelstein, 1983) is the most
widely used measure of global perceived stress, and is a robust predictor of health and
disease (Cohen, Janicki-Deverts, & Miller, 2007; Cohen, Tyrrell, & Smith, 1993). The
original English version of the PSS has been translated into several languages to increase its
use with non-English speaking populations (Almadi, Cathers, Mansour, & Chow, 2012;
Mimura & Griffiths, 2004), including Spanish translations for use with Hispanics/Latinos
(Ramirez & Hernandez, 2007). Hispanics/Latinos in the U.S. are the largest and fastest
growing minority group (Passel, Cohn, & Lopez, 2011; Suro & Singer, 2002), and there is
increased interest in the health status of this group (Franzini, Ribble, & Keddie, 2000). Many
Hispanics/Latinos residing in the U.S. have limited English proficiency (Derose & Baker,
2000). To enable the inclusion of monolingual Spanish speakers in research and clinical
contexts alongside English speakers, both English and Spanish versions of the PSS are used
to assess perceived stress in the U.S. Hispanic/Latino population (Alegria et al., 2004;
Chiriboga, Black, Aranda, & Markides, 2002). Despite use of the PSS in Spanish language
responders in the U.S., psychometric investigation of the Spanish translated PSS has been
limited to populations in Spain and Mexico (Ramirez & Hernandez, 2007; Remor, 2006;
Remor & Carrobles, 2001; Trujillo & Gonzalez-Cabrera, 2007). To date, the psychometric
properties of the PSS have not been investigated in U.S. Hispanic/Latino communities.

There has been limited investigation of the factorial invariance of the original English and
the translated Spanish PSS. Factorial invariance is the notion that the same construct of
perceived stress is measured across both English and Spanish versions of the PSS
(Gregorich, 2006). Invariance is often assumed rather than established for translated
measures (Borshoom, 2006). A measure can vary, or perform differently across groups, as a
result of true group differences in the construct and/or differences in the ways the groups
experience and perceive the questionnaire content (Corral & Landrine, 2010). Violations to
factorial invariance can result in misleading comparison of PSS scores between English and
Spanish language responders. For instance, variance by language of response can reflect
variance by acculturation, nativity (Schumann, 1986), and/or level of response bias (van
Herk, Poortinga, & Verhallen, 2004). With fewer than one-in-four Hispanic/Latino U.S.
immigrants reporting that they are fluent in English (Hakimzadeh & Cohn, 2007), both
English and Spanish versions of the PSS are required to study perceived stress and related
health outcomes in a representative sample of the U.S. Hispanic/Latino population. It is
important to determine whether English and Spanish versions of the PSS are invariant, or
equivalent to, one another prior to use of both English and Spanish PSS scores in practice.
To the best of our knowledge, no study has investigated factorial invariance across English
and Spanish versions of the PSS.

PSS Factor Structure

Past examination of the factor structure of the PSS has supported a two-factor structure for
both the original English (Cohen, 1988; Lee, 2012; Taylor, 2015) and the translated Spanish
versions (Remor, 2006; Ramirez & Hernandez, 2007). The two-factor structure of the PSS
includes one-factor that is grouped by negative wording of items (non reverse-worded
scoring), and a second factor that is grouped by positive wording of items (reverse-worded
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scoring). Some researchers have posited that the negative-worded factor measures perceived
helplessness or negative stress, and that the positive-worded factor measures perceived self-
efficacy or positive stress (Reis, Hino, & Anez, 2010; Roberti, Harrington, & Storch, 2006).
Despite robust empirical support for a two-dimensional structure, the factor distinction has
been regarded as superficial and not meaningful (Carretero-Dios & Pérez, 2007; Cohen,
1988; Gonzalez-Ramirez, Rodriguez-Ayan, & Hernandez, 2013; Lee, 2012; Ramirez &
Hernandez, 2007), and a single summed PSS score is most often used in research and
clinical contexts. Overall, there is little research on the validity or reliability for each of the
two factors. Notably, studies have examined the full 14-item PSS and have noted appropriate
reliability (Cronbach alpha's = .78) for each factor (Ramirez & Hernandez, 2007), and that
the the reverse-worded factor significantly predicted depressive symptoms (Hewitt, Flett, &
Mosher, 1992).

Alternative to a two-factor model, a bi-factor model can determine whether the PSS is
sufficiently unidimensional to support the use of an overall score, while allowing for
additional specific variance resulting from reverse worded items. A bi-factor model of the
PSS can examine a general factor that represents commonality of all scale items (in this
case, perceived stress). A bi-factor model can also examine orthogonal, or unrelated, factors
that represent the unique influence of a specific factor on subsets of scale items above and
beyond the general factor (Reise, Morizot, & Hays, 2007). In a bi-factor model, PSS items
can load on both a general perceived stress factor and on additional factors, such as a reverse
worded factor. Inclusion of reverse worded items to control for response bias assumes that
the reverse worded items measure the same construct as the non-reverse worded items
(Barnette, 2000). Yet, the orthogonal (or nuisance) reverse worded factor can arise because
of the reverse wording format that interferes with the measurement of the main construct of
perceived stress. It is important to compare two-factor and bi-factor models to determine
whether scale items are driven by two distinct factors or a general perceived stress factor. It
may be especially important to model the reverse worded, or nuisance, variance when
working with Spanish language responders. Reverse worded items can hold up poorly cross-
culturally (Wong, Rindfleisch, & Burroughs, 2003), and particularly with non-English
language responder populations for whom English measures have been translated (Llorente,
Warren, de Eulate, & Gleaves, 2013).

In addition to factor structure and factorial invariance, the present study sought to examine
whether both English and Spanish PSS versions reliably and validly measure perceived
stress in a heterogeneous and representative sample of U.S. Hispanics/Latinos. The PSS was
designed for use in community samples with at least a junior or high school education,
however its use with diverse populations has increased. The populations that have been
sampled for psychometric studies on the PSS have been university students and working
populations (Lee, 2012). Some studies have examined the reliability and validity of the
Spanish translated PSS, however samples have been specific to Mexico (Gonzélez-Ramirez
et al., 2013; Ramirez & Herndndez, 2007) and Spain (Remor, 2006). Cronbach's alpha
values for the PSS have ranged from .78 to .91 for English and Spanish versions (Lee, 2012;
Remor, 2006). Evidence for the generalizability of the PSS for use with the U.S. Hispanic/
Latino population is limited, at best. With regard to validity, studies have supported the
convergent validity of the PSS with several emotion-based measures, such as depression and
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anxiety. Given the limited generalizability to U.S. Hispanics/Latinos, it would be important
to examine convergent validity to provide evidence of the construct validity of the PSS with
U.S. Hispanics/Latinos for both English and Spanish versions.

The present study sought to evaluate the factor structure, factorial invariance, and reliability
and validity of English and Spanish versions of the PSS in a population-based sample of
5,176 Hispanics/Latinos from the four urban U.S. communities that participated in the
Hispanic Community Health Study/Study of Latinos (HCHS/SOL) and HCHS/SOL
Sociocultural Ancillary Study. The sample, design, and procedures of the HCHS/SOL and
the HCHS/SOL Sociocultural Ancillary study have been described elsewhere (Gallo et al.,
2014; Sorlie et al., 2010). The aims of the present study were to: (1) examine the factor
structure of the PSS by comparing one-factor, two-factor, and bi-factor models in the full
sample and language groups; (2) test for configural, metric, scalar, and residual invariance in
language groups; (3) examine the internal consistency of all PSS items in the full sample and
in the English and Spanish language groups; (4) establish the convergent validity of the PSS
with measures of depressive symptoms, trait anxiety, and trait anger. We hypothesized that a
bi-factor structure would indicate better model fit relative to one- and two-factor models
because of the underlying unidimensionality of the PSS (Carretero-Dios & Pérez, 2007;
Cohen, 1988; Gonzalez-Ramirez, Rodriguez-Ayan, & Hernandez, 2013; Lee, 2012; Ramirez
& Hernandez, 2007). Although reliability and convergent validity have not been tested with
a representative sample of Hispanics/Latinos in the US, we expected acceptable reliability
and convergent validity given that they have been demonstrated with select Hispanic/Latino
samples in the past (Lee, 2012, Remor, 2006). Based on previous research, we expected that
the best fitting model of the PSS would demonstrate moderate to large positive associations
with depressive symptoms, trait anxiety, and trait anger.

Participants and Procedure

The present sample was derived from the HCHS/SOL Sociocultural Ancillary Study. The
HCHS/SOL is a national cohort study that seeks to establish prevalence and risk factors for
major chronic diseases, including cardiovascular disease, among 16,415 self-identified
Hispanic/Latinos recruited in four field centers in the U.S. (Bronx, NY; Chicago, IL; Miami,
FL; San Diego, CA). The HCHS/SOL sampling two-stage area household probability design
strategy (LaVange et al., 2010) and approach have been previously detailed (Sorlie et al.,
2010). The HCHS/SOL Sociocultural Ancillary Study comprised a separate assessment of
socioeconomic, social, psychological, and cultural factors with hypothesized cardiovascular-
metabolic health relevance among a subset of 5,313 participants from the original cohort
(see Gallo et al., 2014). HCHS/SOL original cohort participants able and willing to complete
a second visit within 3-9 months of the parent study baseline clinic exam were eligible for
the Sociocultural Ancillary Study. Recruitment began during the second wave of parent
study enrollment. A total of 5,313 (72.6%) of 7321 parent study participants for whom
recruitment was attempted participated. The sample is considered a random subsample of
HCHS/SOL participants, and there was the exception that participation was lower in some
higher socioeconomic strata as discussed in LaVange et al., 2010. All self-report assessments
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were administered via interview using a standardized approach to accommodate the wide
range of education and literacy levels among participants. Interviews lasted one to two hours
and participants were compensated $60 for their participation. Participants elected to
complete the interview in Spanish (7= 4,169) or English (n7= 1,143). Participants with
missing data on any of the ten PSS items were excluded from the present analyses because
the estimation method used in the factor analyses required complete data. A total of 137
participants (.025% of the total sample) were considered missing, resulting in an analytic
sample of 5,176.

Demographic variables—Demographic information was collected during the
HCHS/SOL baseline clinic exam. Age, sex, self-identified Hispanic/Latino background,
marital status, income, education, number of years living in the United States, and language
in which the interview was completed (either English or Spanish) were collected.

Measure translations—Although there are existing Spanish translations for some of the
measures used in HCHS/SOL, not all translations were previously validated for use with all
Hispanic/Latino ancestry groups, but rather with specific populations in Mexico or Spain,
for example. Given the presence of multiple Hispanic/Latino ancestry groups in HCHS/SOL
(i.e., Dominican, Cuban, Mexican, etc.) and in an effort to improve generalizability to the
US Hispanic/Latino population, the Spanish versions of the PSS and other HCHS/SOL
measures were translated by the HCHS/SOL team following recommended translation
guidelines. The translation steps were as follows: (1) creation of two independent
translations; (2) comparison and review of translations by a committee comprised of
bilingual/bicultural members from each of the primary Hispanic/Latino background groups;
(3) pilot-testing of the approved version via focus groups comprised of bilingual and
monolingual representatives of each ethnic group; and (4) validation of translated
instruments with a group of bilingual representatives. In addition, for the PSS the translation
followed recommendations from Acquadro, Conway, Giroudet, and Mear (2006), Acquadro,
Jambon, Ellis, and Marquis (1996) and Gallo et al. (2014) translation guidelines since they
are specific to the PSS. Salman (1998) and Butcher, Cabiya, Lucio, and Garrido (2007) were
referenced in translating the Spielberger inventories since they address Spanish translation
issues for assessment of personality and traits.

Perceived Stress Scale (PSS; Cohen, Kamarck, & Mermelstein, 1983). The 10-item PSS
measures global perceived stress experienced across the past 30 days on a 5-point scale (0 —
never, 1 = almost never, 2 = once in a while, 3 = often, 4 = very often). Sample items
include: “in the last month, how often have you felt that things were going your way” and
“in the last month, how often have you found that you could not cope with all the things that
you had to do”. Six of the 10 items were worded and scored in the non-reversed direction
(i.e., “how often have you felt that you were unable to control the important things in your
life”). Four of the 10 items were worded and scored in the reversed direction (i.e., “how
often have you felt that things were going your way”). Total scores range from 0 to 40.
Internal consistency reliability was a = .84 for the total sample, a = .86 for English
responders, and a. = .84 for Spanish responders.
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Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977)—
The CES-D measures frequency of depressive symptoms experienced during the past week
from rarely or none of the time (< 1 day) to all the time (5-7 days). An abbreviated 10-item
version was used in the present study, with total scores ranging from 0 to 30 (Kohout,
Berkman, Evans, & Cornoni-Huntley, 1993). Internal consistency reliability for the total
sample was a = .83. The validity, reliability, and invariance of the English and Spanish
translated CES-D versions that were used by HCHS/SOL have been supported (Gonzalez et
al., 2015).

Spielberger Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, & Lushene,
1970)—The STAI measures trait anxiety, or a general tendency to experience anxious
emotion-cognition. It is a 10-item measure and respondents rate how they generally feel on a
4-point scale ranging from 1 (a/most never) to 4 (almost always). Total scores range from 10
to 40. Internal consistency reliability for the total sample was a. = .80.

Speilberger Trait Anger Scale (STANG; Spielberger, Jacobs, Russell, & Crane,
1983)—The STANG measures trait anger, or a general tendency to experience feelings of
anger. It is a 10-item measures and respondents rate how they generally feel on a 4-point
scale ranging from 1 (a/most never) to 4 (almost always). Total scores range from 10 to 40.
Internal consistency reliability for the total sample was a = .85.

Statistical Analyses

Analyses were performed in IBM Statistics \ersion 22.0 (SPSS, Inc., Chicago IL) and
Mplus Version 7.0 (Muthén & Muthén, 2006). Means and standard deviations for continuous
variables, percentages for categorical variables, and psychometric and regression analyses
were computed without accounting for the weights, stratification or clustering of the
sampling design. Therefore, the descriptive statistics are unweighted and represent the
present sample rather than the population from which the sample was drawn.

Confirmatory factor analysis (CFA) was used to compare one-factor, two-factor, and bi-
factor models at the item level in the full Sociocultural Ancillary Study sample and in the
English and Spanish language samples. At the item level, skewness ranged from —.666 to .
662 and kurtosis ranged from —.563 to .606. The maximum likelihood mean-adjusted
estimator (MLM) was used in all analyses. In the one-factor model, all 10 PSS items loaded
onto a single factor. In the oblique two-factor model, the six non-reverse worded items
loaded onto one factor and the four reverse worded items loaded onto a separate factor.
Whereas the factors in the two-factor model were oblique, in the bi-factor model, all 10
items loaded onto a general perceived stress factor and the four reverse worded items loaded
onto an additional nuisance reverse worded factor (see Figure 1 for two-factor and bi-factor
models). Several fit indices were evaluated to determine model fit. Closer model fit was
indicated by lower values on the Satorra-Bentler 2 likelihood ratio (S-B2; Satorra &
Bentler, 2001), a standardized root-mean-square residual (SRMR) < .08 (Hu & Bentler,
1999), a root-mean-square error of approximation (RMSEA) < .06 (Steiger, 1990), and a
comparative fit index value (CFI) = .95. One-factor, two-factor, and bi-factor models are
nested, and the difference in relative model fit between models was examined using AS-B 2,
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where a non-significant Ay (o> .05) indicated no difference between nested models. AS-
BXZ can be biased against invariance with large sample sizes (Dimitrov, 2010; MacCallum,
Browne, & Cai, 2006), and ASRMR and ARMSEA were also used for relative model fit.
where values < .015 indicated no difference between nested models (Chen, 2007; Cheung &
Rensvold, 2002). The best-fitting model was carried forward throughout the remaining
analyses.

Factorial invariance across English and Spanish versions of the PSS was examined with a
series of nested models. A step-wise approach was applied where configural, metric, scalar,
and residual invariance models were subsequently tested by sequentially imposing equality
restrictions on parameters. Separate models for English and Spanish language responders
were simultaneously estimated. For the configural model, the factor-item correspondence
was tested across language responder groups to determine whether the same number of
factors and the pattern of factor-item relationships were equivalent across language
responders. For the metric model, the model from configural testing was used and all of the
item factor loadings were constrained equal between groups to test whether items loaded
similarly onto the factors across groups. For the scalar model, the model from metric testing
was used and all item intercepts were constrained equal between groups to test whether item
intercepts on the PSS variables are similar across groups. For the residual invariance model,
the model from scalar testing was used and all item residuals were constrained equal
between groups to test whether residuals on the PSS items are similar across language
groups. Relative model fit was examined between each of the invariance levels.

To examine the internal consistency reliability of PSS scores we initially estimated
Cronbach's alpha (a) for the full sample, and for the language respondent groups separately.
A coefficient of = .70 was considered to represent adequate reliability (Cortina, 1993).
Convergent validity was examined by regressing each depressive symptom, trait anxiety, and
trait anger scores on the PSS factors in the path model context. We expected a positive
relationship with each of the validity measures with PSS scores, and negative relationships
for with the reverse-worded PSS factors.

Descriptive Analyses

The percentages of participants identifying with each of the Hispanic/Latino background
groups (Dominican, Central American, Cuban, Mexican, Puerto Rican, South American) are
reported in Table 1, along with other sample characteristics. A majority of the sample was
female (61.9%). The majority of the present sample indicated living in the U.S. for ten years
or more (76.3%) and was born outside of the U.S. (72.6%). Spanish was the most common
language of response (80.9%). The average PSS score for the sample (M= 14.82, SD=
6.85) was similar to average PSS scores reported in previous studies of Spanish-speakers
(Gonzélez-Ramirez et al., 2013). Among English responders (M= 16.14, SD = 7.06) the
total PSS score was significantly higher than among Spanish responders (M= 14.49, SD=
6.76), {5174)=-6.88, p<.001, Cohen's ¢ = .22 for a small effect size. Means and standard
deviations of each PSS item for the full sample are presented in Table 2.
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CFA: One-Factor, Two-Factor, and Bi-factor Models

Fit indices for the one-factor, two-factor, and bi-factor models for the full sample are
presented in Table 3. The S-By? indicated closest fit for the bi-factor model. The SRMR,
RMSEA, and CFI further supported the bi-factor model as the closest fit. The AS—BX2
indicated that the bi-factor model had better fit as compared to the one-factor model, X2(3) =
2500.74, p< .001, and as compared to the two-factor model, XZ(S) =216.47, p<.001. For
the bi-factor model, all standardized factor loadings were statistically significant for both the
non-reverse worded and reverse worded factors (all p's < .001). The bi-factor model was
retained for multigroup invariance and validity analysis.

Multigroup CFA: Language Groups—A series of multigroup CFAs testing configural,
metric, scalar, and residual invariance fitting the bi-factor solution to the data for both
language responder groups showed good model fit at every level of invariance. The
configural model indicated a bi-factor structure with all ten items loading onto the general
factor and four reverse-worded items loading onto the reverse-worded factor for both
English and Spanish responders. The metric model indicated that each of the item loadings
onto the factors is similar across language groups, and the scalar model indicated each of the
item intercepts is similar across groups. The residual model indicated the item residuals for
each of the ten PSS items are also similar across groups. The descriptive fit indices
(ARMSEA and ASRMR) indicated no significant differences in relative model fit between
more restrictive and less restrictive models, indicating that the criteria for configural, metric,
scalar, and residual invariance across languages were met. Table 3 presents fit indices for
configural, metric, scalar, and residual invariance models across languages for the bi-factor
solution. Table 4 presents factor loadings for the full sample from the bi-factor model.

Internal Consistency

Cronbach's alpha indicated good internal consistency in the full sample (o = .84), and in
English (a = .86) and Spanish responders (a = .84). The omega hierarchical coefficient (wp)
is a model-based reliability index for item response data that are consistent with a bi-factor
structure, and is analogous to coefficient alpha (Reise, 2012; Zinbarg, Revelle, Yovel, & Li,
2006). The degree to which the composite PSS scale score was interpretable as a measure of
a single common factor for the full sample of U.S. Hispanics/Latinos was wy = .70. Omega
subscale (wg) is a reliability estimate for a residualized subscale that controls for the
reliability due to the general factor of perceived stress. Reliability for the reverse-worded
subscale was w = .78 when the effect of the general factor was included, and was wg = .68
when the general factor was controlled. Of note, the coefficient (.78) of the reverse-worded
factor was greater relative to the general factor (.70), indicating reliable variance may exist
beyond the general factor.

Convergent Validity

All external correlations were significant at p < .05 and in the same direction with the
general PSS factor (PSS) , as well as with the reverse worded PSS factor (PSS reverse).
Scores on measures of each depressive symptoms, trait anxiety, and trait anger were
regressed on the general perceived stress latent factor (PSS) and the nuisance reverse worded
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latent factor (PSS reverse) from the bi-factor model to establish a degree of convergent
validity. For depressive symptoms (N = 5,163), both PSS (B =.677, s.e. =.009, p<.001)
and PSS reverse (B = -.206, s.e. = .013, p < .001) were significant predictors. For trait
anxiety (N = 5,166), both PSS (B = .648, s.e. =.010, p<.001) and PSS reverse (p = -.301,
s.e.=.013, p<.001) were significant predictors. For trait anger (N = 5,166), both PSS (p =.
541, s.e. =.012, p< .001) and PSS reverse (p = —.057, s.e. = .015, p< .001) were significant
predictors. In all cases, PSS reverse was a significant predictor of the outcome beyond PSS,
with a negative coefficient. We also tested invariance in the regression weights when
depressive symptoms, trait anxiety, and trait anger was each regressed on PSS and PSS
reverse. Invariance of loadings was indicated in all cases (Ax 2, ARMSEA, ACFI, and
ASRMR were n.s. in all analyses).

Discussion

The present study evaluated the factor structure, factorial invariance, internal consistency,
and convergent validity of the 10-item Perceived Stress Scale in a large-scale sample of U.S.
Hispanics/Latinos. Results indicated that a bi-factor model was a closer fit to the data than
the two-factor or the one-factor models. The bi-factor model included a general perceived
stress factor for all items and a separate factor for positively worded, reversed items only.
Configural invariance indicated a bi-factor structure with all ten items loading onto the
general factor and four reverse-worded items loading onto the reverse-worded factor for both
English and Spanish responders. Metric invariance indicated that a unit difference in the
construct of perceived stress holds the same meaning across indicators, and that relations
between factors on the PSS and external variables are meaningful across groups. Scalar
invariance indicated that the origin, or zero point, of the indicators is the same across
language groups, and that factor mean comparisons between the groups are meaningful. The
residual model indicated that item and scale reliabilities are similar across groups. The
multiple-group analyses overall supported that the same general construct, and the same
systematic response bias, exist in the English and Spanish language groups, and that group
differences in PSS scores are attributable only to group differences in the variances of the
general and reverse-worded perceived stress factors (Vandenberg & Lance, 2000). A
confirmation of similarities in factor structure provides some indication of similar
psychometric properties across different Hispanic/Latino groups. This work is a necessary
test of the assumptions required to compare PSS scores between groups, as well as to
combine English and Spanish PSS scores to obtain a more representative sample of U.S.
Hispanics/Latinos.

Additional analyses indicated adequate internal consistency of the general factor, as well as
of the reverse worded factor. In addition, scores from the general factor and from the reverse
worded factor were robustly and positively related to each depressive symptoms, trait
anxiety, and trait anger in support of convergent validity. Further, invariance testing with
depressive symptoms, trait anxiety, and trait anger indicated convergent validity for the
general perceived stress factor and the reverse-worded factor in the same directions. These
findings indicated that reliable variance may exist beyond the general perceived stress (PSS)
factor. It may be informative to interpret both the general factor and reverse-worded factor
scores.
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As aforementioned, past studies have supported a two-factor structure and posited that the
distinction between factors is not meaningful due to the superficial nature of reversed
wording (Cohen, 1988; Gonzalez-Ramirez et al., 2013; Lee, 2012). However, the grouping
of items onto a factor by reverse wording can violate the unidimensionality of the
measurement of perceived stress and the use of a total summed PSS score. Our results
directly tested the unidimensionality of the PSS and supported a bi-factor structure with the
existence of two distinct latent factors that both contribute to the validity of the PSS: 1) a
general perceived stress latent factor, and 2) a reverse worded latent factor. The two-factors
were uncorrelated, yet the reverse worded factor added significantly to the validity of the
PSS suggesting that the PSS measures perceived stress and an additional unknown construct
(possibly the nuisance construct of reverse wording). Whereas past research has supported a
two-factor model with no general perceived stress factor but rather with two separate factors,
the present analyses support a general perceived stress factor. However, the present analyses
indicate and emphasize the contribution of a reverse wording factor in measuring perceived
stress.

Notably, the reverse worded PSS latent factor was related to trait anger (B = —-.057) at a
significantly lesser degree compared to either depressive symptoms (f = —.206) or trait
anxiety (B = -.301). The CES-D and STAI include reverse worded items and the STANG
contains no reverse worded items, which may underlie trait anger's reduced degree of
convergent validity with the Perceived Stress Scale.

Future studies should apply appropriate modeling of PSS items to account for the variation
introduced by reverse wording when studying perceived stress with the Perceived Stress
Scale. Although reverse wording is intended to reduce careless and/or biased responding, it
is possible that some undesired source of variation is introduced with the reverse worded
format. Future measurement development should consider whether the benefit of content
distraction outweighs the potential cost of undesired variance that can interfere with the
measurement of a target construct.

For appropriate use of the PSS in clinical contexts, it may be important to obtain both a
score based on all ten items and a score based on the four reverse worded items. Another
option is to use additional measures to control for the contribution of the reverse worded
factor in order to accurately measure perceived stress using the Perceived Stress Scale.
Regarding the computation of a total summed PSS score, it is important to note that reverse
worded item 4 and item 7 (see Table 3 for the specific item questions) performed poorly
(both items with loadings < .3) in the one-factor model for Hispanics/Latinos completing the
PSS in English or Spanish. The low loadings further indicate a need to use caution in using
and interpreting summed PSS scores, and a need to consider the variance associated with the
reverse worded latent factor when computing and interpreting composite PSS scores.

It is also worthwhile to note that the item-level response format of a Likert-type scale of the
PSS measure can be challenging when making group comparisons due to the subjective
nature of the response. It has been reported that individuals of different cultural groups adopt
different standards when evaluating themselves on subjective Likert scales (Heine, Lehman,
Peng, & Greenholtz, 2002). For instance, although all participants in the present study
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identified as Hispanic/Latino, cultural differences between those opting to complete
measures in English compared to those completing measures in Spanish might lead to
differences in the construct being measured. The finding that the PSS items were invariant
both in terms of loadings and intercepts indicate that, with respect to U.S. Hispanics/Latinos,
their language of choice did not alter the meaning of the latent construct. This important
finding supports the practice of grouping English and Spanish PSS scores with U.S.
Hispanic/Latino samples, thereby allowing for a more representative sample of U.S.
Hispanics/Latinos in the study of perceived stress that is not restricted to Hispanics/Latinos
with English proficiency.

There are some limitations to the current study that should be considered in interpreting the
findings. Our examination was limited to the PSS-10 and not the original 14-item version of
the measure. However, the PSS-10 has been reported to have psychometric properties that
are superior to those of the 14-item version, and its use has increased internationally in
recent decades (Cohen, 1988; Lee, 2012; Remor, 2006). In addition, the external criterion
measures (i.e., depression, anxiety, anger) and the PSS measure were translated using novel
HCHS/SOL-approved translations as described in the Method section. The CES-D has been
validated (Gonzalez et al., 2015) and all measures are generalizable to the U.S. Hispanic/
Latino population, however it is overall important to note that the PSS was validated against
measures that are themselves novel. An additional limitation of the present study is the lack
of attention to discriminant validity. It would be important to examine both the general and
the reverse-scored factors of the PSS with constructs such as positive affect (Watson, Clark,
& Tellegen, 1988) and/or life satisfaction (Diener, Emmons, Larsen, & Griffin, 1985) in
future studies. Finally, although this is a population-based study, the sample is only
representative of the four geographic regions from which it was obtained and may not be
representative of Hispanics/Latinos in the U.S. as a whole.

Despite these limitations, the present study is the first to examine a bi-factor structure,
factorial equivalence, and psychometric properties of the commonly used PSS in a
heterogeneous, large-scale, population-based sample of Hispanics/Latinos in the United
States. Researchers and clinicians working with U.S. Hispanic/Latino populations should
exercise caution when using and interpreting a total summed score from English and/or
Spanish-translated PSS measures. Overall, the present findings indicate that the PSS
presents appropriate psychometric properties for English- and Spanish-speaking Hispanics/
Latinos residing in the U.S. The use of a total summed PSS score is supported only when
variance due to the reverse worded factor is taken into account when measuring perceived
stress. Researchers and clinicians must be cautious when using measures that include reverse
worded items.
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Figure 1.
| is a diagram of the two-factor model. 1l is a diagram of the bi-factor model. PSS items load

onto either the non-reverse worded or reverse worded factor in the two-factor model. All
items load into the general perceived stress factor, and the four reverse worded items also
load onto the reverse worded nuisance factor in the bi-factor model. * indicates reverse
worded item.
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Table 1

Unweighted Sample Characteristics for the Total Sample (N = 5,176)

Variable n %

Women 3206 | 61.9

Hispanic/Latino Background (n=5,172)

Dominican 527 | 10.2
Central American 536 | 104
Cuban 742 | 143
Mexican 2034 | 39.3
Puerto Rican 857 | 16.6
South American 341 6.6
More than one heritage 122 2.4
Other 13 3

Married or cohabitating (7=5,167) | 2580 | 49.8

Household Income (7= 4,753)

<$10,000 857 | 16.6
$10,001-20,000 1620 | 31.3
$20,001-40,000 1549 | 29.9
$40,001-75,000 553 | 10.7
>$75,000 174 3.4

Education (7=5,167)

Less than high school 1859 | 35.9
High school/GED 1350 | 26.1
More than high school/GED 1958 | 37.8

Years in U.S. (7=5,165)

<10 1215 | 235
210 3950 | 76.3
U.S. born (7=5,173) 1416 | 27.4
Spanish language (7= 5,176) 4170 | 80.6
M SD
Age (n=5,176) 46.49 | 13.66

PSS total (7= 5,176) 14.82 6.85

Depression (n7=5,110) 7.79 6.00

Anxiety (1= 5,074) 17.78 | 5.32

Anger (7= 15,120) 16.83 5.36
Note. PSS = Perceived Stress Scale.
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Perceived Stress Scale (PSS) Item-Level Descriptive Statistics for Full Sample

Table 2

PSS Item | M | SD
In the last month, how often have you...

PSS 1 been upset because of something that happened unexpectedly? 143 | 1.10
PSS 2 felt that you were unable to control the important things in your life? 132 | 112
PSS 3 felt nervous and “stressed”? 1.87 | 113
PSS 4 felt confident about your ability to handle your personal problems? 272 | 1.05
PSS 5 felt that things were going your way? 2.56 | 1.01
PSS 6 found that you could not cope with all the things you had to do? 161 | 1.07
PSS 7 been able to control irritations in your life? 2.58 | 1.02
PSS 8 felt that you were on top of things? 256 | 1.01
PSS9 been angered because of things that were outside of your control? 1.60 | 1.04
PSS 10 | felt difficulties were piling up so high that you could not overcome them? | 1.39 | 1.12

Note. N=15,176. PSS = Perceived Stress Scale.
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Table 4
Factor Loadings from the Bi-factor Model

Bifactor-general loading Bifactor-RW loading

Item | Unstandardized | Standardized | Unstandardized | Standardized
1 1.00 72 - -
2 1.09 a7 - -
3 1.07 .75 - -
4* -.26 -.19 1.00 .62
5 * -52 -.39 .93 .61
6 .79 .58 - -
7 * -23 =17 .92 .59
8* -.55 -41 .95 .62
9 .92 .69 - -
10 1.07 .76 - -

Note. N=5,176, Spanish n = 4,045, English n = 1,131. The unstandardized factor loading for the first item was fixed to one to set the metric for the
latent variable, all ps< .001.

RW = reverse worded.
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*
indicates reverse worded item.
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