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Abstract

Objectives: The Perceived Stress Scale (PSS) is the most widely used measure of perceived 

stress; however, minimal psychometric evaluation has been performed among Hispanic 

respondents, and even less among Hispanic caregivers to persons with Alzheimer’s disease and 

related disorders (ADRD).
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Design: Secondary data analysis.

Setting: New York City, NY, USA

Participants: a sample of 453 community dwelling Hispanic caregivers to patients with ADRD.

Measurements: Latent variable models were used to evaluate the PSS. Exploratory and 

confirmatory factor analyses were used to examine unidimensionality. Differential item 

functioning (DIF) was examined for age, education and language using the graded item response 

model.

Results: The factor and bifactor analyses results supported essential unidimensionality of the 

item set; however, positively worded items were observed using response item theory to be less 

informative than the negatively worded items. Reliability estimates were high. Salient DIF was not 

observed for age, education, or language of interview using the primary DIF detection method. 

Sensitivity analyses using a second DIF-detection method identified uniform language- DIF for 

the item, “In the last month, how often have you felt that you were on top of things?” However, the 

non-compensatory DIF value was below the threshold considered salient.

Conclusions: In summary, the 10-item PSS performed well in a sample of English and Spanish 

speaking Hispanic caregivers to patients with ADRD. Very little DIF, and none of high magnitude 

and impact was observed. However the negatively worded items, perhaps because they are more 

directly reflective of stress, were more informative. In the context of a short-form measure or 

computerized adaptive test, more informative items are those that would be selected for inclusion.
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Introduction

Perceived stress refers to appraisal of threats arising from a stressor for which individuals 

lack the resources to cope with the demands of the stressor (Lazarus and Folkman, 1984). 

Chronic stress has been defined as demanding and distressing experiences on a daily basis 

lasting for 6 or more months (Epel et al., 2018). Chronic stress exposure may be more 

prevalent among individuals from lower socio-economic status groups and among racial and 

ethnic minority groups who may experience discrimination (American Psychological 

Association [APA], 2017). One type of stressful exposure is caregiving to persons with 

dementia, including Alzheimer’s disease and related disorders (ADRD). Such caregiving can 

result in chronic stress because of the cumulative reaction to daily stressful demands. Stress 

has been found to relate to disease biomarkers (Blackburn et al., 2015) and overall adverse 

health and mental health outcomes (APA, 2017). Caregivers as contrasted with 

noncaregivers are more likely to have comorbid mental and physical health conditions 

(Pinquart and Sörensen, 2003) and among those reporting high caregiver emotional strain, 

increased mortality (Schulz and Beach, 1999).

The most widely used scale to measure perceived stress is the ten-item Perceived Stress 

Scale (PSS; Cohen et al., 1983). The original measure contained 14 items and was developed 

among English-speaking respondents, most of whom were college students. Because four 
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items did not perform well in a validation study with a probability sample of English-

speakers in the United States of American, a ten item version was later developed (Cohen 

and Williamson, 1988), and is that most widely used. Typical items in the 10-item scale are: 

“In the last month, how often have you felt that you were unable to control the important 

things in your life?”; “In the last month, how often have you felt nervous and stressed?” The 

ten-item version was used in these analyses. The original English version by Cohen and 

Williamson (1988) and the Spanish version translated by Remor (2006) were used in the 

study. A word or a phrase was modified in 6 of the items of the Spanish version in order to 

make them more culturally appropriate for the Spanish speaking sample, mainly of 

Dominican descent.

Dimensionality: One issue raised in several studies is the dimensionality of the measure, and 

whether the item set is represented best as unidimensional (e.g., Cohen and Williamson, 

1988; Mitchell et al., 2008) or as two subscales. One subscale is purportedly comprised of 

positively worded items, e.g., things going your way; able to control irritations in your life; 

felt on top of things, and the other negatively worded items, e.g., unable to control important 

things in your life; nervous and stressed; and difficulties were piling up so high that you 

could not overcome them (see Barbosa-Leiker et al., 2013; Golden-Kreutz et al., 2004). 

Negative items assess distress related to a stressor directly; whereas the positive items may 

measure coping and resilience. However, it has also been argued that despite the findings of 

two factors, the measure is essentially unidimensional (e.g., Cohen and Williamson, 1988; 

Mitchell, et al., 2008; Wu and Amtmann, 2013). The implication of such findings is that the 

positive and negative factors are measurement artifacts induced by the item format as 

positively and negatively worded. For example, the factor structure of the PSS in the Spanish 

language was examined with one, two, and bifactor models (n = 5,176; Perera et al., 2017). 

One general factor (10 items) was established; however, additional variance was explained 

by 4-item positively-worded factor. Taylor (2015) examining a confirmatory factor analysis 

(CFA) estimated with polychoric correlations found support for a two-factor solution. These 

authors concluded that the reverse-worded (positive) items may yield unique substantive 

information.

In terms of validity of the two factor solution with positively and negatively worded PSS 

items, Baik et al. (2017) studied a sample of community resident self-identified Hispanics; 

210 were interviewed in English (average age 38.5) and 226 in Spanish (average age 46.2). 

They found that the negative subscale items correlated positively, while the positive item 

subscale correlated negatively with measures of depression and anxiety. Jiang et al. (2017) 

examined the 14-item PSS in a sample (n = 663) of White (65%), Black (28%) and other 

(7%) older people in the Einstein Aging Project; they found that the positive subscale was 

uniquely predictive of development of amnestic mild cognitive impairment.

Little psychometric evaluation has been performed on this measure among Hispanic 

respondents, and even less among Latino caregivers to persons with Alzheimer’s disease. 

One recent study (Deeken et al., 2018) examined the fourteen-item PSS in German patients 

with dementia and their caregivers using factor analyses. The results supported a two-factor 

solution corresponding to the positively and negatively worded items in both patients and 

caregivers.
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Measurement equivalence: Measurement equivalence studies involve examining 

measurement invariance using factor analytic models and or differential item functioning 

(DIF). Both approaches assume an underlying latent trait, e.g., stress measured by a set of 

items. DIF using item response theory (IRT) models posit that items perform in the same 

manner across studied groups, conditional on the trait. In other words, the probability of 

response is the same across the trait measured for e.g., males and females, different age or 

education groups. Few studies have examined measurement equivalence of the PSS across 

different language and ethnic groups. Using a random sample of students in Mexico, the 

factor structure of the Spanish version (Remor, 2006) of the 14-item PSS was compared with 

that observed for the English version (Cohen & Williams, 1988). The internal consistency 

was adequate (α = .83) and confirmatory factor analysis corroborated the two-factor 

structure with the first factor comprised of positive and the second of negative items 

(Ramírez & Hernández, 2007). In a heterogeneous sample of 440 Spanish adults, the 

European Spanish 14- and 10-item PSS (author translated) demonstrated adequate 

reliability; the internal consistencies were α = .81 and α = .82, respectively. The test-retest 

reliability estimates were r = .73 and r = .77, respectively (Remor, 2006).

Taylor (2015) examined DIF in the ten-item version of the PSS using ordinal logistic 

regression and found no salient gender bias in a national adult sample (N = 1,236; 56% 

female; M age = 54.48, SD = 11.69; 77% self-identified White, 17.31% Black and/or 

African American, 2.5% “other”). They also tested configural, metric, and scalar invariance 

using multiple-group CFA, and concluded that measurement invariance was established. 

They observed that the latent mean difference between males and females for the negatively 

phrased item set was significant, but no significant mean differences were observed on the 

factor with positively worded items. These authors also examined the information functions 

from item response theory separately for the positively and negatively worded items, and 

observed lower item-level information for one of the positively worded items, “ability to 

control irritations in life”. Perera et al. (2017) performed multi-group CFA, comparing 

Spanish and English groups using a bifactor model. They established configural, metric, 

scalar, and residual invariance. Baik et al. (2017) examined measurement equivalence of the 

PSS by language, and established configural, metric, and scalar invariance between English 

and Spanish speakers specifying a two-factor model.

A smaller number of studies have examined differential item functioning among ethnically 

diverse groups. In a nationally representative sample (N = 2,264), DIF was assessed for each 

of the 10 items for sex (59% female), race (85% White, 8% African American, 4% Hispanic, 

3% other), and education (48% greater than a high school education). Two items functioned 

differently by ethnicity. White non-Hispanic respondents reported higher perceived stress. 

Four items exhibited DIF by sex, four items by education, and five of the 10 items displayed 

DIF. However, the author concluded that the 10-item scale was valid (Cole, 1999).

Finally, very few studies of the PSS have used item response theory latent variable models to 

examine DIF in ethnically diverse groups. In a study (Sharp et al., 2007) of 312 people with 

asthma, IRT was used to assess DIF by race (21% African American, 33% Hispanic) and 

literacy. Literacy groupings included 33% with lower literacy as measured by Rapid 

Estimate of Adult Literacy in Medicine (REALM; Davis et al., 1993) scores equivalent to an 
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eighth grade reading level or less. Significant DIF by literacy level was evident on the items: 

inability to control important things, nervous and stressed; and confident in ability to handle 

personal problems. Conditional on the measure, the low literacy group was less likely to 

agree with these items than the high literacy group. DIF was evident across ethnic groups for 

the items: able to control irritations and difficulties piling up, while the “other (White and 

Hispanic)” group was less likely to agree with both items (conditional on the trait) than the 

African American group. A new 4-item version correlated (0.84) with the original 10-item 

version and was tested on a second sample of 247 adults (59% African American; 32% low 

literacy). The Cronbach’s alpha estimate (for the 4-item scale) was 0.67. No DIF for 

ethnicity or literacy was found (Sharp et al., 2007).

The aim of these analyses was to use latent variable models to examine the psychometric 

properties of the PSS in a sample of 453 older Hispanic caregivers to patients with 

Alzheimer’s disease and related disorders (ADRD), including use of IRT to examine item 

information and DIF by age, education, and language of interview.

Methods

Sample Characteristics

The sample was from a cohort of Hispanic (Dominican, Puerto Rican, and Mexican) 

caregivers to patients with Alzheimer’s disease and related disorders (Luchsinger et al., 

2015; Luchsinger et al., 2016; Luchsinger et al., 2018). Caregivers were recruited through 

the Alzheimer’s Association, an outpatient geriatric clinic, an academic center memory 

clinic, through community outreach and caregiver programs. The sample included 453 

respondents, 154 (34%) interviewed in English and 299 (66%) interviewed in Spanish. All 

caregivers were unpaid, and most were spouse or daughters. The majority was female 

(84%); 56% were aged 19 to 59 and 44% were aged 60 to 92. The mean age was 58.4 (SD = 

11.2). The mean number of years in school was 13 (SD = 3.8); 55% of caregivers reported a 

high school degree or less and 45% had post high school education. There were some 

differences between the caregivers interviewed in English and in Spanish. Those interviewed 

in English were younger (71% aged 19 to 59) than those interviewed in Spanish (49% aged 

19 to 59), and better educated (37% of English vs. 64% of Spanish interviewees reported a 

high school education or less; see Table 1).

Tests of Model Assumptions and Fit

Because the main analyses used IRT, the model assumptions of essential unidimensionality 

and local independence required testing. Exploratory and confirmatory analyses were used 

to examine unidimensionality. Exploratory principal components (EPC) analysis was 

performed for the 10-item PSS for the total sample and selected demographic subgroups: 

age, education, and language of interview. The bifactor model has been used to examine the 

assumption of essential unidimensionality. In the bifactor model, a general factor is specified 

and two additional group factors are used to model the residual covariation among the items 

that is not captured by the general factor (Reise, 2012; Reise et al., 2007). One additional 

factor accounts for the residual covariation among the positive items, whereas the second 

group factor accounts for the residual covariation among the negative items. It is assumed 
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that a single general trait explains most of the common variance but that group traits explain 

additional common variance for item subsets (Reise et al., 2010). Final models used 

orthogonal rotation, and polychoric correlations estimated in MPlus (Muthén and Muthén, 

2011).

Additionally, the explained common variance (ECV) from a bifactor model was estimated in 

R (R Core Team, 2013; Revelle, 2015; Rizopoulus, 2009) and MPlus (Muthén and Muthén, 

2011). Finally a CFA model with polychoric correlations was tested in MPlus (Muthén and 

Muthén, 2011) in order to confirm the general pattern of the loadings.

Generalized, standardized local dependency (LD) chi-square statistics (Chen and Thissen, 

1997) were calculated to test the IRT assumption of local independence. IRT item 

parameters and LD statistics were estimated using Item Response Theory for Patient 

Reported Outcomes (IRTPRO), version 2.1 (Cai et al., 2011).

To evaluate the model fit the following statistics were used: the root mean square error of 

approximation (RMSEA) and the comparative fit index (CFI; Bentler, 1990). The general 

guidelines for the fit index are CFI > 0.95, and the RMSEA < 0.06. Model fit for the IRT 

models was examined using RMSEA from IRTPRO (Cai et al., 2011) software.

Reliability and Information

Cronbach’s alpha and ordinal alpha based on polychoric correlations (Gadermann et al., 

2012; Zumbo et al., 2007) were estimated. McDonald’s (McDonald, 1999) omega total (ωt), 

a reliability estimate based on the proportion of total common variance explained was 

calculated. Finally, IRT-based reliability measures were examined at selected points along 

the underlying latent continuum. IRT-based information functions were also examined. The 

latter are used in selection of short-form versions of measures and provide information about 

precision of the measure at selected points along the measure continuum.

In addition to the baseline data, stability of reliability and dimensionality results were 

examined over three follow-up waves of data (n = 343, 301, and 219; See Appendix Table 

A1).

Differential Item Functioning

The graded response model (Samejima, 1969) was used for DIF detection in both primary 

and sensitivity analyses. The item characteristic curve that relates the probability of an item 

response to the underlying state, e.g., stress, measured by the item set is characterized by 

two parameters: a location (severity) parameter (denoted b), and a discrimination parameter, 

proportional to the slope of the curve (denoted a). An item shows DIF if people from 

different subgroups but at the same level of the attribute (denoted theta; θ) have unequal 

probabilities of endorsement. Uniform DIF is detected when the b parameters differ and 

non-uniform DIF when the a parameters differ among groups. Group differences in IRT item 

parameters were examined using the Wald test (Lord, 1980), accompanied by magnitude 

measures. Orthogonal contrasts were used. The final p values were adjusted using 

Bonferroni (1936) methods.
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Latent variable ordinal logistic regression analyses using the graded response model in lordif 

(Choi et al., 2011) was the DIF sensitivity analysis approach. This method uses IRT models 

to estimate the conditioning latent stress variable, and a logistic regression approach for DIF 

detection.

Evaluation of DIF magnitude and impact.

Expected item scores, estimated as the sum of the weighted (by the response category value) 

probabilities of scoring in each of the possible categories for the item were calculated. The 

non-compensatory DIF (NCDIF) index (Raju et al., 1995) in DFIT (Raju et al., 2009) was 

used to quantify the difference in the average expected item scores. Details of the methods 

are presented elsewhere (Kleinman and Teresi, 2016). Aggregate impact was evaluated by 

comparing expected scale score functions between groups.

Results

IRT Model Assumptions: Dimensionality

The principal components analyses were performed for the total sample (n = 453), for age 

19 to 54 (n = 255), for age 60–92 (n = 197), for high school or less education (n = 244), for 

education greater than high school (n = 201) and for language of interview (English n = 154 

and Spanish n = 299). The ratio of the first to the second eigenvalue was 4.8 for the total 

sample and ranged from 4.0 (for ages 60 to 92) to 5.5 (for ages 19 to 59). A cutoff of 4 in 

ratios of the first to the second eigenvalue has often been used to indicate unidimensionality. 

The explained variance for the first eigenvalue was 54% for the total sample and ranged 

from 50% to 57% (see Appendix Table A2). These results suggest that the measure is 

essentially unidimensional, an assumption underlying IRT models.

The bifactor CFA model additionally confirmed the unidimensionality of the item set. All 

items but one (PSS1 – “In the last month, how often have you been upset because of 

something that happened unexpectedly?”) evidenced higher loadings (λ’s) on the general 

factor compared with the group factors. The range of λ’s on the factor of the negatively 

worded items was from 0.05 to 0.34 and 0.84 for the first item, “upset because something 

happened unexpectedly”, and the range for the factor of positively worded items was 0.28 to 

0.48. In contrast, the range of the loadings on the general factor was 0.51 to 0.82 (see Table 

2). The model fit statistics were good: RMSEA = 0.044; CFI = 0.996.

The item loadings (λ’s ) for the one-factor solution for the total sample ranged from 0.57 to 

0.82. Examination of the two-factor solution factor structure matrix showed that all 

positively worded items loaded on the second factor with higher λ’s (0.64 to 0.82) than on 

the first; however, these loadings were similar to those of a one factor solution (0.57 to 0.71). 

Additionally, the loadings (λ’s) for the positively worded items were also relatively high on 

the first factor of the two-factor solution, ranging from 0.42 to 0.52. These results add 

confirmatory support for essential unidimensionality (see Appendix Table A3).

Evaluation of the LD statistics (not shown) within each of the subgroups examined showed 

no violations. All LD chi-square values were below the recommended cutoff of 10.
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Reliability

The classical test theory reliability coefficient alpha was 0.88 (unstandardized and 

standardized) for the total sample. The corrected item-total correlations ranged from 0.48 for 

the item, “In the last month, how often have you felt confident about your ability to handle 

your personal problems?” (reverse-coded) to 0.73 for the item, “In the last month, how often 

have you felt nervous and stressed?” (see Table 3).

The internal consistency and dimensionality estimates for the baseline measurements 

calculated in the psych package in R, based on the polychoric correlations, were high across 

follow-up waves of data. The baseline values were ordinal alpha = 0.902, McDonald’s 

Omega Total = 0.904 and ECV = 68.335. The follow-up statistics were consistent with the 

baseline results with McDonald’s omegas of about 0.90 across four waves of data collection 

(see Appendix, Table A1).

Table 4 presents the IRT reliability estimates along the levels of the perceived stress attribute 

(denoted theta in IRT). The estimates were limited to the theta levels for which there were 

respondents. The estimates for the total sample and all subgroups were high from theta −1.2 

to 2.0 ranging from 0.90 to 0.93. The lowest estimates were at theta −2.4 (0.75 to 0.82) and 

then at theta 2.4 to 2.8 (0.81 to 0.88) across all groups. The average reliability estimate for 

the total sample was 0.89 and ranged from 0.88 to 0.90 for subgroups (see Table 4). IRT 

model fit statistics estimated in IRTPRO were good (< 0.01 to 0.06; see Table 4).

Item and Scale Information

The test information function was slightly bimodal with the first peak of 11.83 at theta −0.4 

and second of 11.94 at theta 1.2 (see Appendix, Figure A1). The two most informative items 

were: “In the last month, how often have you felt nervous and stressed?” (information = 2.04 

at theta −0.8) and “In the last month, how often have you felt difficulties were piling up so 

high that you could not overcome them?” (information = 1.99 at theta −0.4). All four 

positively- worded items provided the least amount of information, and the following two 

provided the lowest: “In the last month, how often have you felt confident about your ability 

to handle your personal problems?” and “In the last month, how often have you been able to 

control irritations in your life?” (information = 0.52 for both at theta 0.0 and −0.4; see 

Appendix, Figure A2).

Differential item functioning

DIF was performed for age, education, and language of interview. DIF was not significant 

using the Wald test evaluating the individual items against the DIF-free anchor set. The item, 

“In the last month, how often have you felt confident about your ability to handle your 

personal problems?” showed non-uniform DIF for the education groups only before the 

Bonferroni correction for multiple comparisons.

The second DIF method used in sensitivity analyses, based on ordinal logistic regression 

using lordif software in R (Choi et al., 2011) detected DIF for the language of the interview 

comparisons. Uniform DIF in the item, “In the last month, how often have you felt that you 

were on top of things?” was identified by the chi-square criterion and additionally by the 
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non-compensatory DIF criterion in R; however, the NCDIF value (0.0621) was below the 

threshold value (0.0960 for five response categories) to be considered salient (see Table 5 

and Appendix Figure A3). In general, the magnitude and impact of DIF were minimal (see 

Appendix Figures A4 and A5).

Scale Distribution

Appendix Table A4 presents the distribution of the perceived stress summary score mapped 

to the estimated theta (θ) for the total sample. The median of the sum score distribution was 

between 27 and 28 (θ = 0.062 and θ = 0.166) while the median of the theta distribution was 

at θ = −0.041 (sum score = 26). The number of cases was the highest between the sum score 

of 29 to 32 (θ = 0.270 and θ = 0.583).

Discussion

While some information is available regarding the performance of the PSS in Hispanic 

samples (Baik et al., 2017; Perera et al., 2017; Ramírez and Hernández, 2007; Remor, 2006), 

few studies have used latent variable models to study scale performance in caregivers to 

patients with ADRD.

High reliability estimates were observed across methods for all groups. The classical test 

theory estimate for the total sample was high (alpha of 0.89). The IRT-derived estimates 

were also high (0.88 to 0.90 across age, education, and language of interview subgroups). 

The IRT-reliabilities were also fairly high across the range of the stress theta distribution, 

with somewhat lower values at the less-stressed tail. Factor analyses-derived reliability 

estimates (McDonald’s omega; McDonald, 1999) were about 0.90 across several waves of 

data.

Numerous investigators (e.g., Cohen et al., 1983; Deeken et al., 2018; Ezzati et al., 2014) 

have observed a better fit of a two factor model to that of a unidimensional model using the 

14-item version. Similar results were found with the 10-item scale (Baik et al., 2017; 

Barbosa-Leiker et al., 2013; Reis et al., 2010; Taylor, 2015). Often the two-factors were 

comprised of positively and negatively worded items. Methods for investigation of whether 

positively and negatively worded items are reflective of different underlying dimensions or 

are measurement artifacts have been the subject of numerous methodological studies in other 

fields and include examination of different types of factor models (Maydeu-Olivares and 

Coffman, 2006; Meredith and Teresi, 2006; Reise, 2012; Teresi et al., 2017). In this study a 

bifactor approach was used to examine the IRT essential unidimensionality assumption.

In the current study of the 10-item scale among a sample of Hispanic caregivers to patients 

with Alzheimer’s disease and related disorders, it was observed that all items loaded > 0.50 

on the general factor from a bifactor model. Similar to the findings of Wu and Amtmann 

(2013), we found that the measure was essentially unidimensional and that a bifactor model 

fit adequately, producing loadings on the general factor larger than those on the domain-

specific group factors. Additionally, other indices of dimensionality, the eigenvalue ratios 

and ECV suggested an essentially unidimensional factor, supporting the premise that there 

may be a methodological artifact related to the direction of the item wording.
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Few studies have represented different ethnic and racial groups adequately, and very few 

studies of measurement equivalence across different ethnic/ racial and language subgroups 

exist. The current study of the PSS adds to the literature by examining Hispanic caregivers to 

patients with ADRD. Generally, modern psychometric methods such as item response theory 

have not been applied, although latent variable models such as factor analyses have been 

used to examine dimensionality and measurement invariance. For example, in the study by 

Baik et al. (2017), evidence supported a 2-factor model in samples of Hispanics (interviewed 

in English and in Spanish). Between groups invariance: configural (number of factors), 

metric (factor loadings), and scalar (intercepts) was observed. In one study of the Perceived 

Stress Scale that did use IRT (Sharp et al., 2007), most items showed DIF in a sample of 

African American adults with low literacy. In the current study, little differential item 

functioning was observed. IRT Wald tests identified no DIF of high magnitude for age, 

education, or language of interview and only one item was significant before the correction 

for multiple comparisons: ability to handle your personal problems. The sensitivity analyses 

method, ordinal logistic regression with IRT-based parameter estimates identified three items 

with DIF for language of interview; only one evidenced higher magnitude, but below the 

threshold for salient DIF. The DIF impact was low. Items with DIF were: felt that things 

were going your way, felt you were on top of things (higher DIF magnitude), difficulties 

were piling up. Two of the items with DIF were positively worded. Despite evidence of 

minor DIF, the item-level magnitude and impact of DIF on the scale scores were minimal. 

No items were flagged for salient DIF with either the primary or sensitivity analyses.

The study by Jiang at al. (2017) observed that the positive subscale was more predictive of 

amnestic mild cognitive impairment (MCI) than the negatively worded item subscale. It 

could be argued that the positive items may be more reflective of coping and resilience. 

However, in this study, the positive items provided low information as estimated with IRT 

models. While overall scale-level information was high, some items were not informative. 

The most informative items were: felt nervous and stressed, difficulties were piling up so 

high that you could not overcome them, and unable to control the important things in your 

life. Uninformative items were all positively worded: handle your personal problems, control 

irritations in your life, things were going your way, and on top of things. Taylor (2015) also 

observed low information for the item “control irritations in your life”. Similar to previous 

analyses of positive and negative affect and subjective well-being (Teresi et al., 2017), the 

positively worded items were less informative, indicating that they are less useful in 

operationalizing a trait. In other contexts, such as computerized adaptive testing 

applications, such items would not be among those selected first for administration. They 

also would not be among those selected for short-form versions. An example of the 

development of a short-form measure of stress resilience using an item bank can be found in 

Obbarius et al. (2018).

Limitations of the Study

The analyses have some limitations, including the smaller sample size for those interviewed 

in English, which may have affected power for DIF detection. Additionally, respondents 

were Hispanic of Dominican, Puerto Rican, or Mexican descent; however, the sample size 

did not permit analyses of Hispanic subgroups. Finally, the sample size for males was too 
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small to examine gender DIF, and DIF was not examined for the Hispanic group as 

contrasted with a reference group of another ethnic background. An additional limitation is 

that only measurement properties were examined in this paper, and validity data were not 

included because such analysis was beyond the scope of this paper. Thus, it was not possible 

to examine correlates of stress such as caregiver burden and reaction or behaviors of the 

person with dementia or other characteristics of the caregiver or patient. However, a study of 

validity will be the focus of future research with this measure in this sample.

Contributions of the Study

This study is the first to examine the PSS in Hispanic caregivers to patients with ADRD. The 

PSS is increasingly being used in caregiver research and in intervention studies. If results are 

to be compared with studies with English speakers or with other Hispanic samples, it is 

important to provide guidance regarding whether such comparisons are substantively 

legitimate or if differences observed could be due to bias. This paper adds to the small but 

growing literature (e.g., Deeken, et al., 2018) about the performance of the PSS in dementia 

patients and their caregivers.

Conclusions and Recommendations

In conclusion, the 10-item PSS was found to perform well among a sample of English and 

Spanish speaking Hispanic caregivers to patients with Alzheimer’s disease and related 

disorders. Very little DIF, and none of high magnitude and impact was observed. However, 

the negatively worded items, perhaps because they are more directly reflective of stress, 

were more informative. In the context of using an item bank to construct a short-form 

measure or computerized adaptive test, such more informative items are those that would be 

selected for inclusion. Given the growing Hispanic population and burden of ADRD-related 

disease experienced by these individuals and their caregivers, it is important to examine the 

performance of stress measures that are used clinically and in intervention research.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Demographic Characteristics of the Caregiver Sample

Language of the interview

English
(n = 154; 34%)

Spanish
(n = 299; 66%)

Total
(n = 453)

Gender

 Female 118 (77%) 263 (88%) 381 (84%)

 Male 36 (23%) 36 (12%) 72 (16%)

Age

 Age 19 to 59 110 (71%) 145 (49%) 255 (56%)

 Age 60 to 92 44 (29%) 153 (51%) 197 (44%)

 Mean (SD) 54.8 (10.0) 60.3 (11.4) 58.4 (11.2)

 Missing 0 1 1

Education

 High school or less 56 (37%) 188 (64%) 244 (55%)

 Post high school 95 (63%) 106 (36%) 201 (45%)

 Mean number of years (SD) 14.3 (3.0) 11.7 (3.9) 12.6 (3.8)

 Missing 3 5 8
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Table 2.

Item Loadings from the Bifactor Model CFA Solution (MPlus) Total Sample (N = 453)

Item name Item description
Bifactor solution

FG λ (SE) F1 λ (SE) F2 λ (SE)

PSS1 In the last month, how often have you been upset because of something that 
happened unexpectedly? 0.58 (0.05) (0.84 (0.16)

PSS2 In the last month, how often have you felt that you were unable to control the 
important things in your life? 0.75 (0.03) (0.19 (0.06)

PSS3 In the last month, how often have you felt nervous and stressed? 0.80 (0.03) (0.22 (0.07)

PSS4R‡ In the last month, how often have you felt confident about your ability to handle 
your personal problems? 0.51 (0.04) 0.44 

(0.05)

PSS5R In the last month, how often have you felt that things were going your way? 0.59 (0.04) 0.28 
(0.05)

PSS6 In the last month, how often have you felt that you could not cope with all the 
things you had to do? 0.70 (0.03) 0.05 (0.06)

PSS7R In the last month, how often have you been able to control irritations in your life? 0.53 (0.04) 0.41 
(0.05)

PSS8R In the last month, how often have you felt that you were on top of things? 0.65 (0.03) 0.48 
(0.05)

PSS9 In the last month, how often have you been angered because of things that 
happened that were outside of your control? 0.68 (0.04) 0.34 (0.09)

PSS10 In the last month, how often have you felt difficulties were piling up so high that 
you could not overcome them? 0.82 (0.02) 0.13 (0.06)

‡
R in the item name indicates the reversal of the original response categories to align their direction with the rest of the items measuring perceived 

stress

Model fit ststistics:

Root Mean Error of Approximation (RMSEA) = 0.044; Comparative Fit Index (CFI) = 0.996
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Table 3.

Classical Test Reliability Analysis Using Cronbach’s Alpha. Total sample (N = 453)

Item 
name Item description Mean (SD)

Corrected item-
total 

correlation

Alpha if 
item 

deleted

PSS1 In the last month, how often have you been upset because of something that 
happened unexpectedly? 2.88 (1.23) 0.61 0.87

PSS2 In the last month, how often have you felt that you were unable to control 
the important things in your life? 2.64 (1.28) 0.67 0.87

PSS3 In the last month, how often have you felt nervous and stressed? 3.17 (1.26) 0.73 0.86

PSS4R In the last month, how often have you felt confident about your ability to 
handle your personal problems? 2.19 (1.08) 0.48 0.88

PSS5R In the last month, how often have you felt that things were going your way? 2.81 (1.15) 0.53 0.88

PSS6 In the last month, how often have you felt that you could not cope with all 
the things you had to do? 2.76 (1.19) 0.60 0.87

PSS7R In the last month, how often have you been able to control irritations in your 
life? 2.34 (1.06) 0.50 0.88

PSS8R In the last month, how often have you felt that you were on top of things? 2.47 (1.11) 0.62 0.87

PSS9 In the last month, how often have you been angered because of things that 
happened that were outside of your control? 2.9 (1.15) 0.64 0.87

PSS10 In the last month, how often have you felt difficulties were piling up so high 
that you could not overcome them? 2.58 (1.25) 0.71 0.86

Reliability: Coefficient alpha unstandardized and (standardized) 0.883 (0.881)
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Table 4.

Item Response Theory (IRT) Reliability Estimates at Varying Levels of the Attribute (Theta) Estimate Based 

on Results of the IRT Analysis (IRTPRO) and Fit Statistics

IRT Reliability

PSS (Theta)

Total 
sample (n = 

452)

Age 19 – 
59 (n = 

255)

Age 60 – 
92 (n = 

197)

Education 0 
years to HS (n = 

244)

Education 
beyond HS (n = 

201)

English 
interview (n = 

154)

Spanish 
interview (n = 

299)

−2.4 0.77 0.78 0.77 0.75 0.79 0.82 0.75

−2.0 0.84 0.85 0.83 0.83 0.85 0.88 0.82

−1.6 0.89 0.90 0.87 0.88 0.89 0.91 0.87

−1.2 0.91 0.92 0.90 0.91 0.91 0.93 0.90

−0.8 0.92 0.93 0.91 0.93 0.92 0.93 0.92

−0.4 0.92 0.93 0.91 0.93 0.92 0.93 0.92

0.0 0.92 0.93 0.91 0.92 0.92 0.93 0.92

0.4 0.92 0.93 0.91 0.92 0.91 0.93 0.92

0.8 0.92 0.93 0.91 0.93 0.92 0.93 0.92

1.2 0.92 0.93 0.91 0.93 0.92 0.93 0.92

1.6 0.92 0.93 0.90 0.92 0.92 0.91 0.92

2.0 0.90 0.91 0.89 0.89 0.90 0.89 0.90

2.4 0.87 0.87 0.86 0.86 0.88 0.84 0.87

2.8 0.83 0.83 0.82 0.81 0.84 0.81 0.84

Overall 
(average) 0.89 0.90 0.88 0.89 0.89 0.90 0.88

IRT RMSEA* 0.06 0.05 0.05 0.05 0.06 <0.01 0.05

Note: Reliability estimates were calculated for theta levels for which there were respondents. HS = high school.

*
RMSEA = Root Mean Error of Approximation based on M2 statistics (on full marginal tables).
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Table 5.

Differential Item Functioning (DIF) Summary

Item 
name Item description

IRT Wald Test lordif results

Age Education Interview 
language Age Education Interview 

language

PSS1 In the last month, how often have you been upset 
because of something that happened unexpectedly?

PSS2
In the last month, how often have you felt that you 
were unable to control the important things in your 
life?

PSS3 In the last month, how often have you felt nervous 
and stressed?

PSS4R In the last month, how often have you felt confident 
about your ability to handle your personal problems? NU

PSS5R In the last month, how often have you felt that things 
were going your way?

NU
X

PSS6 In the last month, how often have you felt that you 
could not cope with all the things you had to do?

PSS7R In the last month, how often have you been able to 
control irritations in your life?

PSS8R In the last month, how often have you felt that you 
were on top of things?

U
X

NCDIF=
0.0621

PSS9
In the last month, how often have you been angered 
because of things that happened that were outside of 
your control?

  

PSS10
In the last month, how often have you felt difficulties 
were piling up so high that you could not overcome 
them?

U
X

U = Uniform DIF; NU=Non-Uniform DIF; no items showed DIF after the Bonferroni correction

X = Identified using Chi-Square criterion (< 0.01)

NCDIF = Non-compensatory DIF index; NCDIF threshold for 5 response categories = 0.0960
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