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Objective: To evaluate the psychometric properties of the GAD-7 by obtaining 
evidence of internal structure (dimensionality, precision and differential 
functioning of items) and association with external variables.

Methods: A total of 2,219 protocols from three different studies conducted 
with Puerto Rican employees that administered the GAD-7 were selected for 
the current study. Item response theory modeling was used to assess internal 
structure, and linear association with external variables.

Results: The items were adapted to a graduated response model, with high 
similarity in the discrimination and location parameters, as well as in the precision 
at the level of the items and in the total score. No violation of local independence 
and differential item functioning was detected. The association with convergent 
(work-related rumination) and divergent (work engagement, sex, and age) 
variables were theoretically consistent.

Conclusion: The GAD-7 is a psychometrically robust tool for detecting individual 
variability in symptoms of anxiety in workers.
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Introduction

According to Canino et al. (1), the prevalence of generalized anxiety in the population of 
Puerto Rico is 5.2%, which occupies a third place after depression (9.7%) and social phobia 
(6.3%). On the other hand, the most recent statistics available from the Department of Health 
of Puerto Rico shows that 53.8% of their patients have been diagnosed with generalized anxiety 
disorder (2). Rodríguez-Kierce (3) note that Puerto Rico’s healthcare system still experiences 
persistent budget problems, hospital financial difficulties, and a staffing shortfall of healthcare 
workers. Moreover, Rodríguez-Kierce add that when not directly flying beyond the island to 
receive care those patients that can, patients frequently must wait months to see a healthcare 
provider. Nevertheless, psychologists and other related health professionals, particularly 
physicians, are the primary point of contact for persons who may need health intervention 
services (4). They are also exposed to provide a professional perspective on mental health in 
primary health care, and one of the mental health explorations is likely to uncover psychological 
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vital signs (5). Depression, anxiety, and anger symptoms are all 
covered in this category. The subject of the current instrumental study 
is anxiety, and it has been established that evaluating it in primary 
health care is important for early therapies (4). However, anxiety can 
be examined in a variety of settings, including the workplace, where 
anxiety disorders are common.

Anxiety disorders in workers are linked to psychosocial factors 
at work (6), such as poor protection strategies, a lack of social 
support (7), and the uncertainty of the future job (8), and labor 
demands related to expected work efficiency ((9, 10)). These 
requirements might be defined by single or several components of 
the job, such as precision, speed, and the ability to complete difficult 
tasks (11). When looking at the relationship between psychosocial 
work elements and adaptive or maladaptive reactions, it is clear that 
job demands are one of the most common causes of increased stress 
and anxiety (6, 9). Additionally, findings from some research in 
Puerto Rico suggest that psychosocial factors such as work demands, 
job insecurity and even boredom at work are associated with the 
manifestation of anxiety symptoms (12–14). Furthermore, 
evaluating employee psychological distress and screening them for 
mental disorders has a considerable potential to be advantageous to 
both the employees and the organizations through early detection, 
connection to treatment, increased worker productivity, and lower 
health insurance costs.

In research on occupational exposures and their psychological 
and medical effects on workers, anxiety measurements with general 
symptom scales [e.g., BAI: (15); GHQ- 28: (16); STAI: (17)], it is 
common practice (e.g., (18)). But, the development of brief and 
inexpensive measures is handy in response to the requirement to 
assess anxiety symptoms in primary health care, particularly in the 
workplace, and a unidimensional measure may be a promising choice 
(19). The GAD-7 is strongly advised for primary health care (20) 
because is one of the most extensively used instruments in the world, 
as well as one of the most validated (21). Studies (e.g., (22)) have 
highlighted the GAD-7’s sensitivity and specificity in detecting anxiety 
disorders, an approach that has been included into the criteria validity 
or association with other factors (23). This evidence of validity is 
important to choose the GAD-7 in professional practice because of 
the usage provided to it, but it is not the only evidence of validity that 
is required. Furthermore, evidence of validity based on associations 
with other variables is dependent on the instrument’s goal, but a priori 
requires that the instrument’s internal structure be  as expected 
theoretically and invariant across groups. Dimensionality, 
measurement invariance, and dependability are all factors to consider 
while evaluating the internal structure. As a result, in order to progress 
in the evaluation of additional sources of validity, such as the 
association with criteria, this proof of validity must be developed with 
a priori conditions. However, while the GAD-7’s validation studies 
imply that its qualities are unchanging, these validations are focused 
on non-Hispanic populations, creating a study space focused on 
psychometric properties in Hispanic populations.

Although there are several psychometric studies around world 
[e.g., (24–34)], and at least 16 validation studies there is focus in 
various languages (including Spanish-speaking), in various specific 
samples and contexts (35) on the GAD-7, one cannot infer the validity 
of an instrument in a certain population by extracting validity 
information from other studies, for example from different cultures 
(36, 37), because this does not guarantee that the induced parameters 

are exactly preserved. Therefore, it is imperative to examine the 
psychometric properties of the GAD-7  in samples other than the 
clinical and general population, since the GAD-7 is being frequently 
used in the work context in Puerto Rico (e.g., (12, 13, 38)).

However, none of the studies reviewed by Bártolo et al. (35) nor 
the one carried out by Pagán-Torres et al. (39) in Puerto Rico, had 
employee samples; thus, indicating an apparent research gap that 
needs to be  addressed. Although a recent study validated the 
GAD-7 in general practitioners, even though the participants were 
dispersed across multiple private and public hospitals, but included 
only one occupation (40). In this sense, it is unknown whether factors 
such as more diverse group of employees in different occupations, the 
type of job (permanent/temporary), position (managerial/
non-managerial) or type of organization (public/private) can 
be influential variables in the variability of the psychometric properties 
of the GAD-7, precisely because these studies are relatively absent. 
This psychometric variability can occur in parameters that define the 
internal structure of a measure, such as the magnitude of factor 
loadings (i.e., significance of items on the latent construct), in 
intercepts (i.e., differences in average responses on the construct 
scale), or in the number of factors (i.e., additional dimensions).

The use of the GAD-7 was intended to describe and screen for 
anxiety not only in clinical groups or samples in healthcare, but also 
in the general population. This is a general context, of non-specific 
grouping regarding the activity of the evaluated, where the evaluated 
are not naturally gathered for long periods of time, or forming a 
homogeneous group. In contrast, in a context where workers are 
naturally included, such as their work environment, and for long 
periods of time, the evaluation of generalized anxiety can have a 
preventive role in general mental health, specifically for the early 
detection of generalized anxiety, and in the distinction and degree of 
covariation with work-related anxiety. And, with validated measures 
of anxiety, like GAD-7, the services that the work institution provides 
to its workers can also provide the prevention of mental health, 
through the early evaluation of anxiety symptoms. Through qualified 
personnel to apply a screening, this detection can involve the GAD-7 
for referral to external services, or to intramural services.

The earlier gap is added to the apparent inconsistency in some 
validation studies of the internal structure of the GAD-7, regarding 
the misspecification of the number of dimensions [e.g., more than one 
dimension (41, 42)], or the existence of significant correlated errors 
[e.g., (35, 43)]. This inconsistency has been highlighted to motivate 
validation studies to avoid inducing its validity and corroborate its 
dimensionality [e.g., (40)]. Also, meanwhile the unidimensionality 
remains almost intact in internal structure studies, there are other 
aspects that show less consistency. In this sense, although it has been 
recognized that the sensitivity and specificity of GAD-7 are acceptable 
at certain cut-off points, more validity studies are still needed (44), and 
many of these appear to require invariance studies, appropriate 
estimates for ordinal categorical variables (i.e., GAD-7 items), as well 
as a more thorough evaluation with other measurement models, such 
as item response theory (IRT).

The graded response model (grm; (45)) and the generalized 
partial credit model (46) are two IRT models with rising use in social 
sciences in general and health sciences in particular (47). Other 
polytomous item models coexist (e.g., rating scale model: (48); partial 
credit model: (49)), but they impose limits that are unlikely to 
be adequate for representing GAD-7 responses as the equality of the 
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discrimination parameter in the items of the instrument, the same 
distance between the response thresholds and a combination of both 
restrictions. Table 1 of Nguyen et al. (50) provides a good summary of 
these models, as well as a full discussion in other sources (e.g., (51)). 
Both are employed in polytomous responses, which have a number of 
response possibilities more than two and an ordinal scale of the 
responses to the items.

To date, classical test theory has been used to investigate the 
psychometric aspects of the GAD-7, while item response theory (IRT) 

has been used less frequently to extract parameters from the GAD-7 
items. Compared to classical test theory, IRT modeling has several 
distinct advantages, such as the modeling of item-latent variable 
relationships (θ) with nonlinear functions, item parameters in the 
latent attribute metric, and conditional precision parameters ((47, 
50–52)). Despite the fact that there appears to be  an increase in 
GAD-7 validation research around the world, there are still some 
elements that need to be examined because they were not addressed 
in those studies. Other recent research, except for a study among 

TABLE 1 Sociodemographic characteristics of the sample.

Variable N % Association test and effect size

Samples χ2 (df: 2) = 105.74 ***

 Sample 1 (n1) 898 40.5

 Sample 2 (n2) 518 23.3

 Sample 3 (n2) 803 36.2

 Total 2,219 100.0

n1 n2 n3

Sex (n = 2,118) χ2 (df: 2) = 7.17*, V = 0.058

 Males 403 187 320

 Females 469 291 448

Marital status (n = 2,198) χ2 (df: 8) = 10.74, V = 0.07

 Single 297 164 234

 Married 378 241 369

 Widowed 29 8 19

 Divorced 103 48 80

 Living together 88 50 90

Job position (n = 2,159) χ2 (df = 2) = 8.41*, V = 0.06

 Managerial 207 92 199

 Non-Managerial 679 403 579

Tenure (n = 2,173) χ2 (df = 2) = 4.55, V = 0.046

 Permanent 683 395 642

 Temporary 199 109 145

Organization type (n = 2,185) χ2 (df = 4) = 46.71***, V = 0.146

 Public–State 288 158 209

 Public–Federal 88 17 33

 Private 511 326 555

Work shift (n = 1,693) χ2 (df = 3) = 4.06, V = 0.049

Day 629 – 589

Evening 55 – 51

Night 21 – 23

Rotating 187 – 138

*p < 0.05, **p < 0.01, ***p < 0.01; V = Cramer V coefficient.
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community adults in Germany (53), do not conduct measurement 
invariance analyses (e.g., (10, 24, 54)). Similarly, a recent Latin 
American study (25) confirmed the unidimensionality and good 
validity of the items with the latent construct, partially utilizing 
categorical variable technique, but did not disclose measurement 
invariance or the evaluation of any residual covariations. This implies 
that there are still unanswered questions about the GAD-7’s 
measurement quality.

The Bayesian graded-response IRT model was successfully 
implemented in a few additional recent GAD-7 assessments, but IRT 
models were not compared (28). Another IRT framework study only 
tested the graded response model (33), and both studies raise the 
question of whether different IRT models are adequate for the data 
gathered with GAD-7, particularly whether they are more efficient 
and require fewer parameters.

Recently, there is only one validity of the GAD-7 in Puerto Rico 
(39), in an apparent general sample of adults (n = 302). Although it 
is reasonable for this sample to include workers, it could also include 
adults without temporary work activity. This study validated the 
unidimensionality, also obtaining high reliability of the score. 
However, other qualities such as those obtained with IRT modeling 
were not reported. In this sense, the present validity study does not 
mean inducing the properties of the GAD-7 from the first Puerto 
Rican study (39), but rather evaluating the psychometric properties 
of the GAD-7 with new tools. In this way, the validation of the 
GAD-7 in an infrequently represented population (i.e., a labor group 
in its own workplace, with relative homogeneity) avoids inducing 
validity evidence obtained from different samples in the studies 
(36, 37).

Since the GAD-7 is being used in workplace contexts, it is 
necessary to examine whether its psychometric properties are equally 
good as with clinical and general samples; and therefore, thus we do 
not fall into inducing the validity of their scores from other culturally 
and contextually different samples. Given the foregoing, the purpose 
of the current study was to examine the psychometric properties of 
the GAD-7 in a sample of workers. In addition, we used IRT modeling 
to assess the psychometric features of the GAD-7  in a sample of 
Puerto Rican employees. Because there have been no previous 
investigations in Puerto Rico on the validity of the GAD-7, focused 
with IRT modeling in data from grouped workers, the current study 
adds to instrument research in this country, as well as international 
research on the psychometric properties of the GAD-7 in general. IRT 
modeling was used to determine the IRT model that best fit the 
distribution of responses, as well as to get item parameters and the 

interaction with other variables relevant to the work environment, 
especially since the study sample was centered on workers.

Materials and methods

Participants

The sample used in the current study were secondary data 
obtained from workers of a variety of work organizations, of three 
researches conducted by the last two authors in Puerto Rico. A total 
of 2,219 protocols from three different research conducted by the 
authors (12, 13, 55) in Puerto Rico and each selected through a 
non-probabilistic sample and distributed into these three large groups: 
sample 1 (n = 898, 40.5%), sample 2 (n = 518, 253.3%), and sample 3 
(n = 803, 36.2%). The characteristic of the whole sample such as sex, 
job position, among other variables, are shown in Table 2. The sample 
was composed of 54.4% of females, 22.4% occupied a managerial 
position, 62.7% of the employees worked for the private sector.

Measures

Anxiety
To measure anxiety, we  used the GAD-7 (19), which was 

translated and validated into Spanish by García-Campayo et al. (27). 
The GAD-7 is a seven-item self-report questionnaire that measures 
general anxiety symptomatology and asked patients how often, during 
the last 2 weeks, they were bothered by each symptom. Response 
options are “not at all,” “several days,” “more than half the days,” and 
“nearly every day,” scored as 0, 1, 2, and 3, respectively. In addition, an 
item to assess duration of anxiety symptoms was included. When 
originally developing the GAD-7, Spitzer et al. (19) selected 9-items 
that reflected the symptom criteria of general anxiety disorder of the 
DSM-IV, but finally they selected the best correlated 7-items. Based 
on an assumed unidimensionality, the GAD-7 is interpreted as the 
sum of the responses to all items. Authors of the scale reported a 
Cronbach’s alpha coefficient of 0.93. In terms of its construct validity, 
internal structure was supported by factor analysis technique and 
convergent validity with its association to similar measures such as the 
Beck Anxiety Inventory and the anxiety subscale of the Symptom 
Checklist-90. An item example is: “Feeling nervous, anxious, or on 
edge.” We  used the Spanish version for Puerto Rico, available at 
https://www.phqscreeners.com/select-screener.

TABLE 2 Number of latent dimensions: EKC and AISP criterions.

# factors Empirical Kaiser Criterion (EKC) Automated item selection procedure (AISP)

Sample Reference 0.40 0.50 0.60

1 4.97 1.11 1 1 1

2 0.45 0.37 1 1 1

3 0.41 0.35 1 1 1

4 0.39 0.32 1 1 1

5 0.27 0.28 1 1 1

6 0.27 0.27 1 1 1

7 0.21 0.23 1 1 1
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Work engagement
We used the Utrech Work Engagement Scale - 3 items (UWES-3; 

(56)), which is an ultra-abbreviated measure of work engagement 
constructed with three items (24, 52, 57) from the original UWES-17 
(58), one from each of the subscale: Vigor (“At my work, I feel bursting 
with energy”), Dedication (“I am  enthusiastic about my job”) and 
Absorption (“I am immersed in my work”). Spanish-speaking studies 
have supported its psychometric properties (Calderón-De (59, 60)). 
In the current study, the unidimensionality of the UWES-3 was 
supported by a CFA analysis using the method of ULSMV, χ2 = 0.00 
(0), CFI = 1.000, uSRMR = 0.038 (90% CI = 0.001; 0.037), 
RMSEA = 0.093[90% CI = 0.085; 0.101]; reliability of the UWES-3 
using the omega (ω) was 0.821 (95% CI = 0.799; 0.841).

Rumination
To measure work-related rumination, we used the Work-Related 

Rumination Scale (WRRS), which was originally developed by 
Cropley et al. (61) and has 15 questions using a 5-point Likert scale 
(1 = very seldom or never, 2 = seldom, 3 = sometimes, 4 = often, and 
5 = very often or always). According to Cropley et al., results using 
the factor analytic technique support a three-factor internal 
structure of the WRRS, which are affective rumination, problem-
solving pondering, and detachment; and authors reported their 
reliability via Cronbach’s alpha of 0.90, 0.81, and 0.88, respectively. 
An item example is: “Do you become tense when you think about 
work-related issues during your free time? In the current study, 
we used the WRRS-Spanish Version (WRRS-SV; (38)) validated with 
a sample of Puerto Rican workers in which were retained 11 of the 
15 original items; therefore, we used items 1, 7, 9, and 15 of the 
affective rumination subscale; 2, 4, 8, and 11 of the problem-solving 
pondering subscale; and 3, 10, and 12 of the detachment subscale 
that now composed the WRRS-SV. In the current study, a three-
factor of the WRRS-SV was supported by a CFA analysis using the 
method of ULSMV, χ2 = 608.395 (62), CFI = 0.950, uSRMR = 0.038 
[90% CI = 0.037; 0.039], RMSEA = 0.079 [90% CI = 0.074; 0.085]; 
reliability of subscales of affective rumination, problem-solving 
pondering, and detachment of the WRRS-SV using the omega was 
ω = 0.863 (95% CI = 0.851; 0.874), ω = 0.740 (95% CI = 0.720; 0.760), 
and ω = 0.714 (95% CI = 0.688; 0.738), respectively. An item example 
is: “Do you become tense when you think about work-related issues 
during your free time?

Social desirability
We used the Social Desirability Scale developed by Rosario-

Hernández and Rovira Millán (63). This is a 11-item instrument in a 
Likert-agreement response format ranging from 1 (Totally Disagree) 
to 6 (Totally Agree), which pretend to measure a response bias in 
which people respond to a test thinking what is acceptable socially. 
Authors report its internal consistency through Cronbach’s alpha to 
be 0.86, which is an excellent reliability coefficient. Factor analysis 
results suggest that the Social Desirability Scale internal structure has 
only one factor. As part of the current study, we examined the internal 
structure of the Social Desirability Scale using ULSMV method and 
results support a one factor structure as reported by its authors, 
χ2 = 1,849.637 (64), CFI = 0.943, uSRMR = 0.045 [90% CI, 0.044; 
0.048], RMSEA = 0.155 [0.149; 0.159]. Meanwhile, reliability using 
omega was ω = 0.935(95% CI = 0.929; 0.940). An item example is: 
“Most people have cheated on an exam, even if it was once in 
their lives.”

Procedures

Protocols used in the current study were from three studies 
approved by the Institutional Review Board of Ponce Health Sciences 
University (Protocols #150217-ER, #160212-ER, & #160913). 
Participants in all samples were selected by a convenience 
non-probabilistic sample method and the inclusion criteria were to 
be  21 years of age or older and to work at least 20 h per week in 
different organizations in Puerto Rico. On the other hand, participants 
were excluded ante-hoc, which included if they did not agree to 
participate voluntarily.

Data analysis
To model GAD-7 items, the researchers used item response 

theory modeling. Different models for polytomous items were 
implemented, however the expected performance of the item 
parameters varied. Discrimination and location (a & b, respectively) 
are the parameters, and each model defines them as fixed (restricted) 
or free. The rating scale (RMS; (48)), partial credit (PCM; (49)), 
graded response (GRM; (45)), and generalized partial credit (GPCM; 
(46)) models were used in the study.

The assumption of unidimensionality of the GAD-7 was evaluated 
with the automated item selection procedure (AISP), based on Mokken 
Scaling Analysis nonparametric IRT (65), in steps of 0.10, from 
Hi = 0.40 (Hi: coefficients of item scalability; (65)). To verify their 
results, the empirical Kaiser criterion (57) was used, based on the 
analysis of the inter-item polychoric correlation matrix of the GAD-7. 
Once the dimensionality of the GAD-7 was defined, the data were 
fitted to the polytomous models rsm, pcm, grm, and gpcm, and their 
fit was evaluated at two levels (66): global, and items. First, the global 
fit was evaluated with the M2* statistic (67), and approximate fit 
indices, such as RMSEA2 (based on M2*; (68)) and SRMR 
(respectively, with the points cut-off at <0.06, and 0.05; (69)).

The comparative evaluation, that is, the selection of models, was 
made with the comparison of the Akaike’s Information Criterion 
(AIC; (70)), Bayesian Information Criterion (BIC; (71)) and 
Log-Likelihood (LL) indices, but with an emphasis on BIC due to its 
more frequent accuracy in identifying the correct model (72). These 
criteria are appropriate for the present study because they show 
sufficient power since the total sample size and the subsamples were 
greater than 500 and with more than 5 items (47). In the present study, 
the total sample size can be considered large (>1,000; (47, 51)), and 
moderately large in each subsample (>1,000; (47)).

The two best models were further investigated by the 
distinguishability between them (null hypothesis: the compared 
models are indistinguishable) and their superiority, or the model with 
the best fit (Null hypothesis: the chosen model fits better than the 
compared model), by means of the Vuong test (73). This test is efficient 
in differentiating models such as GRM and GPCM (74).

The model with satisfactory fit at the global level was chosen to 
examine the level of fit: of the items, focused on two aspects (75): their 
adequacy to the model and the violation of local independence through 
residual covariation between the items (66). The fit of the item to the 
model was evaluated using generalized S-χ2 (76, 77) and RMSEA based 
on M2*. The criterion was generalized S-χ2 p value not statistically 
significant and/or low RMSEA (< 0.06). The assumption of local 
independence was evaluated with the degree to which residual 
covariation occurred ((75): (78)). The Jackknife Slope Index (JSI; (78)) 
was applied to each pair of items, based on the increase in slope 
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parameters when LD exists, and interpreted as a form of Lagrange 
multiplier test (78). To reduce the Type I  error (detection of false 
covariations due to the influence of the sample size on JSI; (78)), the 
violation of local independence was detected when the JSI values   were 
greater than their mean plus 2.58 times (corresponding to with p < 0.01) 
the standard deviation of the JSI.

Once the appropriate model was chosen, the efficiency of the slope 
and location parameters of the items were evaluated (a and b, 
respectively). Based on Baker and Kim (52), slope strength (a) was 
identified with cut-off points at: < 0.64 (low), 0.65 to 1.34 (Moderate), 
1.35 to 1.69 (High); and > 1.70 (Very high). The location parameters (b1, 
b2, b3) were evaluated according to Linacre (79), centered on the 
distance between them (5.0 ≤ bi ≥, the monoticity of the item-score 
relationship, and the order of the location parameters (b1 < b2 < b3).

As measures of accuracy and/or reliability of the GAD-7 score, 
graphs of information curves of the items and of the test score were 
obtained, as well as the marginal and conditional reliability. Differential 
item functioning (DIF) was examined with a hybrid model (80, 81), 
where ordinal logistic regression (82) and Theta latent attribute scores 
are used to examine differences in item response probability. Three 
models were tested hierarchically: the latent attribute factor (DIF1 
model), the effect of group membership (DIF2 model), and the 
interaction between both predictors (DIF3 model). The two types of 
DIF (non-uniform and uniform) were tested, respectively, using the 
statistical difference (Δχ2) between DIF3-DIF2, and then DIF2-DIF1. 
Two criteria were used to identify items with DIF: Δχ2 statistically 
significant at the 0.01 level, and the size of this evaluated difference 
expressed in pseudo R2 coefficients (Cox-Snell-R2, and Nagelkerke-R2; 
(83)) The size of these coefficients was evaluated at three levels (0.02, 
0.13 and 0.26: low, moderate, large, respectively; (82)).

The person-fit condition was also evaluated to detect atypical 
response patterns, not adjusted to the chosen IRT model. This detection 
is part of a way to identify outlier or inconsistent patterns (84). The Zh 
index (85) was used, with a cutoff point at Zh < −2.0 for atypical or 
highly inconsistent responses (84), and Zh > 2.0 for overfitting responses.

In the context of psychosocial health measures (i.e., typical 
performance), misfitting can occur due to fluctuating answers across 
domains (e.g., if a participant is experiencing severe issues in one 
dimension but not in others), distraction, low motivation, and 
exaggerating good/bad (86–88). Research on the different uses of 
person fit has highlighted its importance and diagnostic value, and 
this statistical assessment is quite relevant to screen anxiety 
with GAD-7.

For the association between the GAD-7 score with external 
variables, estimates of expected a posteriori scores (EAP; (89)) were 
obtained, which tend to be  more recommended to maximize the 
precision of individual scores (90, 91). To examine the association 
with external variables in a framework of validity hypotheses and 
given the application of the results to a population of workers, 
constructs directly linked to work experience were first chosen. Two 
of these were work-related rumination (measured by the Work-
Related Rumination Scale-Spanish Version; WRRS-SV, (38)), and 
work engagement (measured by the Utrecht Work Engagement Scale - 
3 items, UWES-3; (56)). With the rumination construct, convergent 
validity was hypothesized, since they are linked to an increase or 
decrease in anxiety (92, 93). Specifically, a positive and high correlation 
was hypothesized with affective rumination, and a moderate one with 
problem-solving pondering and detachment. With engagement, 
divergent validity was hypothesized, with low and negative correlation, 

since both come from different types of constructs, that is, one derived 
from psychosocial factors at work, and one linked to generalized 
experiences in multiple contexts.

Results

Unidimensionality

The AISP nonparametric method indicated that there was no 
variation in the assignment of the items to more than one homogeneous 
scale, and therefore the items cannot be partitioned into more than one 
scale. The scalability coefficients on this single scale can include values 
of 0.60 or more (Table 2). With the Empirical Kaiser Criterion, the 
eigenvalues obtained in the sample were 4.9, 0.45, 0.41, 0.39, 0.27, 0.27, 
0.21; compared to the random reference generated by the Empirical 
Kaiser Criterion (1.1, 0.37, 0.35, 0.32, 0.28, 0.27, 0.23), only the former 
was substantially large (ratio: 10.8) and far removed from the rest of the 
eigenvalues. Therefore, the latent unidimensionality of GAD-7 
is supported.

Overall fit

The results of the overall fit are presented in Table 3. All models 
were not statistically significant, indicating that they can be accepted 
to model GAD-7 responses. However, RSM and PCM showed 
comparatively the lowest fit indicators, and at this stage they were 
discarded. The two models with the best fit, based on the information 
indices (AIC and BIC) and LL, were GRM and GPCM; this was also 
supported by the approximate CFI (> 0.98), RMSEA (< 0.08), and 
SRMR (< 0.05) indices. These two models were chosen to be evaluated 
for differentiability ( 2

∗∂ ) and superiority (z test) between them, with 
the Vuong test. Both tests were statistically significant, indicating that 
the GRM model was sufficiently different from the GPCM ( 2

∗∂ , 
p < 0.01) and with a better fit (z, p < 0.01). The GRM model was also 
compared with a model in which the discrimination parameter of 
each item (a) was constrained to be equal to each other, approaching 
the tau-equivalent condition. The 2

∗∂  and z tests were statistically 
significant (p < 0.001), indicating the differentiability between both 
and the superiority of the GRM fit without equality restrictions.

Item level fit

Fit to model. Except for item 4 (Table 4), the fit at the item level was 
statistically significant (p < 0.001); this indicates that the GRM model 
does not seem to represent the response function of the items. However, 
the practical fit derived from RMSEA in each item was less than 0.035, 
indicating that the approximate fit of each item is satisfactory. Therefore, 
all the items of the GAD-7 were represented by the GR model.

Local independence

The mean JSI was 0.189 and SD = 1.859 and ranged from −2.31 
(pair of items 2 and 6) to 4.83 (pair of items 1 and 2); the cut-off 
point was |4.98|. According to the results presented in Table 5, JSI 
between items 1 and 2 were close to the cut-off point but it was not 
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higher, so no residual covariation was qualified as problematic. 
Therefore, it can be  concluded here in the absence of local 
dependency problems.

Parameters of items

With the GRM adjusted to the responses to the items, the 
parameters shown in Table  4 were obtained. The discrimination 
parameter was >1.71 in all the items, indicating that they were very 
high. In the factor loading metric, derived from the discrimination 
parameter a, these were > 0.80 (Min = 0.82, Max = 0.93. M = 0.88), and 
the proportion of retained variance was 0.791. This strength of the 
factor loadings can also be considered very high (94). Regarding the 

location parameter, the thresholds maintained a constant incremental 
pattern from b1 to b3, indicating the absence of disorder. The progress 
of the location parameters was, on average, −0.95 and − 0.57, 
respectively; this increase was below 1.4 (79), but below 5.0, indicating 
the absence of excessive distancing, but also narrow range of 
construct coverage.

On the probability of response of the items along the latent 
attribute θ, this relationship item-latent variable θ can be  seen in 
Figure 1. An increasing monotonic association is shown between the 
probability of the response options, along the latent variable θ. 
Although differences in the curves are observed, they do not appear 
to be substantially different. In Figure 2, each characteristic option 
curve shows a clearly differentiated pattern under the GRM model. 
Approximately, from the mean of the latent attribute, response options 

TABLE 4 Parámetros de los ítems, con graded response model (discrimination and location).

Item Item Fit Factor 
Loading

Discrimination and location parameters

IRT Parameters Location 
Differences (bi)

S-X2 RMSEA2 F a
se

b1

se1

b2

se2

b3

se3

1 2 − 2 3 −

GAD7_1 73.689** 0.024 0.92 3.98 0.13 1.09 1.52 −0.96 −0.43

0.17 0.02 0.03 0.04

GAD7_2 104.89** 0.034 0.93 4.40 0.13 1.04 1.59 −0.91 −0.55

0.20 0.02 0.03 0.04

GAD7_3 106.91** 0.032 0.90 3.57 −0.13 0.95 1.57 −1.08 −0.62

0.14 0.03 0.03 0.04

GAD7_4 38.308 0.009 0.90 3.69 0.02 1.01 1.56 −0.99 −0.55

0.15 0.02 0.03 0.04

GAD7_5 95.943** 0.027 0.86 2.89 0.31 1.19 1.78 −0.88 −0.59

0.12 0.03 0.04 0.05

GAD7_6 125.70** 0.031 0.82 2.48 0.07 1.15 1.87 −1.08 −0.72

0.10 0.03 0.04 0.06

GAD7_7 115.86** 0.030 0.87 3.00 0.49 1.30 1.83 −0.81 −0.53

0.13 0.03 0.04 0.05

se, standard error; S-X2, item-level fit test to graded response model; a, discrimination parameter; b1, b2, b3, location parameter;
 

−i j , sequential location parameter raw difference; se, 
standard error; Factor loading, values derivated from IRT discrimination parameter.
**p < 0.01.

TABLE 3 Fit of polytomous IRT models for GAD-7

Fit test and indices Vuong tests

M2*(df) RMSEA  
(90% CI)

SRMR CFI AIC BIC LL
Distinguishability 

2
∗∂ω

Better 
fit(z)

RSM 466.04 (32) 0.078 (0.071, 0.084) – 0.981 24831.66 24888.71 −12405.83 – –

PCM 307.52 (68) 0.080 (0.072, 0.088) 0.05 0.985 24677.03 24802.53 −12316.51 – –

GPCM 162.07 (14) 0.069 (0.059, 0.078) 0.034 0.992 24519.94 24679.68 −12231.97 0.085** 7.36 **

GRM 155.2877 (14) 0.067 (0.058, 0.077) 0.023 0.993 24317.16 24476.9 −12130.58 – –

GRM-cons 310.79 (20) 0.080 (0.073, 0.089) 0.049 0.985 24453.98 24579.49 −12204.99 0.085** 5.43**

RSM, rating scale model; PC, partial credit model; GPCM, generalized partial credit model; GRM, graded response model; GRM-cons, GRM with constrained discrimination parameter; AIC, 
Akaike’s Information Criterion; BIC, Bayesian Information Criterion; LL, Log-likelihood; Vuong test, Distinguishability and better fit of GRM compared with other models (GPCM and GRM-
constrained). **p < 0.01.
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equal to or greater than the second option indicate an increase in 
perceived generalized anxiety.

Person-fit

A total of 99 participants (4.4%) with Zh scores less than −2 were 
identified, indicating a response pattern inconsistent with the rest of 
the 2,219 participants (95.5%). No participant was identified with 
overfitting responses with Zh > 2.0, suggesting that response similarity, 
even high similarity, can be seen as a typical response pattern. In line 
with the evaluation of this individual estimation of person-fit 
indicators (95), Zh was correlated with external criteria, such as 
WRRS-SV, UWES-3 scores, and demographic variables (see Table 6). 
Linear association was essentially zero with each of these variables, 
suggesting their trivial impact on this association, and that participants 
may be retained for further analyses.

Precision

At the item level, while distinct and monotonically similar option 
characteristic curves could be  recognized, the information curves 
were different (Figure 3). There are four items (1,2,3 and 4) with two 
peaks in the mean (θ = 0), and around θ = 1.0, while the rest of the 
items (5, 6 and 7), show their curves of highest information between 
θ = 1.0 and 2.0; these items also show the comparatively lower 
information curves.

At the level of the complete scale, the greater informative capacity 
of the total score globally represented what happened in the items 
(Figure 4); that is, two peaks of greater precision were observed in the 
mean (θ = 0) and around θ = 1.5. Beyond θ = 2.0, and below θ = 0, the 
accuracy of the score showed a continuous decrease. In the reliability 
coefficient metric, the empirical estimate rxx(θ) = 0.85. Conditional on 
the levels of the latent attribute θ (Figure 5), values equal to or greater 
than 0.80 remain in the range close to a θ = −1.0, y θ = 2.5.

FIGURE 1

Expected item score.

TABLE 5 Jacknife Slope Index (JSI) for pair ítems of GAD-7.

GAD7_1 GAD7_2 GAD7_3 GAD7_4 GAD7_5 GAD7_6 GAD7_7

GAD7_1 –

GAD7_2 4.83 –

GAD7_3 0.29 2.20 –

GAD7_4 −1.91 −1.79 −0.10 –

GAD7_5 −1.13 −2.05 −0.82 3.31 –

GAD7_6 −1.63 −2.31 1.26 2.10 0.98 –

GAD7_7 −0.09 −0.00 −0.55 −0.47 0.67 0.1.21 –
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Differential item functioning

Table 7 shows the results of the DIF analysis. The difference tests 
(Δχ2) between the tested ordinal logistic regression models (DIF1, 
DIF2 and DIF3) indicated that they were not statistically significant 
(p > 0.10) in the evaluation of the non-uniform DIF (DIF3-DIF2 
Δχ2 < 0.75) and uniform DIF (DIF2-DIF1 Δχ2 < 0.85). Along with 
failing to reject the null hypothesis of no DIF, the effect size indicators 
(Nagelkerke R2 and Cox-Snell R2) were essentially zero in magnitude. 

Taken together, these results indicate the absence of DIF with respect 
to the sex of the participants.

Association with other variables

Table 6 shows the results between the GAD-7 and the chosen 
variables. The correlation between the Zh of each participant (e.g., 
indicator of atypical responses) with the external variables is also 

TABLE 6 Linear association: GAD score and external variables.

Scale GAD-7 EAP score Zh score

Work-related rumination scale (WRR)

Affective Rumination (AR)
0.65** 0.04*

(0.62, 0.67) (0.00, 0.08)

Problem-solving pondering (PSP)
0.35** 0

(0.31, 0.39) (−0.04, 0.04)

Detachment (Det)
−0.16** −0.05**

(−0.20, 0.12) (−0.10, −0.01)

Work engagement (UWES-3)
−0.17** −0.02

(−0.22, −0.12) (−0.07, 0.02)

Sociodemographic variables

Sex
0.05* 0.01

(0.00, 0.09) (−0.02, 0.05)

Age
−0.15** 0.03

(−0.19, −0.11) (−0.00, 0.07)

GAD-7 EAP score, Expected A Posteriori scores for GAD-7; Zh score, index for atypical response pattern. *p < 0.05. **p < 0.01. Confidence Intervals in 95%.

FIGURE 2

Item characteristic curves (item probability functions). P1, P2, P3, P4: response options “not at all,” “several days,” “more than half the days,” “nearly 
everyday,” respectively.
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shown, to identify their impact on this association (see Person-fit 
section; (95)), their correlations with external variables are 
also presented.

Discussion

The objective of the present study was to evaluate the properties 
of GAD-7 from the IRT perspective, in a sample of workers from 
Puerto Rico. To avoid inducing its validity from the results of the 
previous psychometric literature, new IRT-based psychometric 
parameters were obtained based on the present sample.

The assumptions for applying IRT to the GAD-7 were clearly met 
with respect to latent unidimensionality and monoticity of item-
construct relationships. Through the evaluation of the number of 
dimensions, the unidimensionality of the GAD-7 was confirmed and 
is in line with the precedent psychometric findings of this same 
measure. As in the rest of the GAD-7 validation studies cited, the 

unidimensionality of the instrument is not altered, and the GAD-7 in 
the Puerto Rican sample represents the variability of generalized 
anxiety. According to the EKC, the difference of the first eigenvalue 
against a possible second factor was extremely large (11.04 times 
larger), and the strength of the scalability (through the AISP 
procedure) was maintained until Hi = 0.60, a level considered strong 
(95). This result is added to the previous studies that also concluded 
in unidimensionality. Regarding the content of the GAD-7, this 
indicates that the set of behaviors sampled to represent generalized 
anxiety in the adult population of workers is explained by a single 
construct. Apparently, other substantive or method constructs (e.g., 
(96, 97)) are not necessary to obtain a good representation of anxiety 
from the items. Therefore, the implication of this finding is that a 
single dimension is adequate to represent item responses to the 
GAD-7 and should be  the baseline hypothesis when exploring 
additional dimensions. For example, these dimensions associated with 
the method. Specifically, the preceding psychometric literature shows 
that other factorial solutions are possible in the GAD-7: two 

FIGURE 3

Item information curves for GAD-7.

FIGURE 4

Test information curve of latent construct. Gray area around of test information line: 95% confidence Interval (1,000 bootstrap samples).
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dimensions (41–43), and unidimensionality with correlated residuals 
(35). But also, dimensions associated with the item scaling method 
can occur and be detected by random intercept factor analysis (97).

Regarding the IRT model appropriate to the GAD-7 data, the 
graded response model (GRM) was the most appropriate to obtain the 
parameters of the items. Other models that closely competed with the 
fit were GPCM and GRM with the specification of equal factor 
loadings. As noted in the review and analysis of the literature, due to 
the absence of a wide range of models oriented to ordinal items, this 
analysis was done. This implies that the GAD-7 items show different 
intensities in the location and discrimination parameters, and 
therefore cannot be treated as statistically equivalent. The equality 
constraint on factor loadings, which represents a tau-equivalent model 
(98), confirmed this conclusion regarding the unequal validity of the 
items with their construct. Although the parameters of the items can 
be seen as very similar, through the Vuong (73) tests, the GRM model 
achieved a better fit and sufficient distinguishability. Two implications 
follow from this: that the GRM can help effectively build a working 
hypothesis for studies where different IRT models are tested for 
ordinal items, and that a more accurate estimate of score reliability 

requires a coefficient other than alpha, because to its well-known 
assumption of tau-equivalence in its items (98).

In the local independence inspection, according to the established 
criteria (−4.98 < JSI > 4.98), no violation of this problem was found. 
But the residual covariation between items 1 and 2 was close to the 
criterion. Since the detection of local dependence can change 
according to the criterion that the researcher chooses, that is, a liberal 
one or a conservative one, it would be advisable to pay attention to this 
specific covariation. However, both items are also included in an 
abbreviated version of the GAD, the GAD-2 (99), whose content is 
accepted as the core symptoms of generalized anxiety and is accepted 
as a good screening measure. (44). Both items seem to share additional 
variance to the latent construct and may be significant indicators of 
anxiety as a similar but different unit to the rest of the GAD-7 items. 
This does not suggest the transferability of the validity results of the 
GAD-2 from the GAD-7 in the present study, and it is necessary to 
avoid inferring its validity from our results with the GAD-7 in workers 
(36, 37).

The adjustment of each item to the GRM was satisfactory, with 
high factor loads (between 0.82 and 0.93); this high amount of validity 

FIGURE 5

Conditional reliability of GAD-7 latent construct. rxx(θ): empirical reliability. θ: latent trait.

TABLE 7 Differential item functioning (DIF) for GAD-7 (group: sex of participants).

Item Δχ2 Nagelkerke R2 Cox-Snell R2

DIF3-DIF2 DIF2-DIF1 DIF3-DIF2 DIF2-DIF1 DIF3-DIF2 DIF2-DIF1

GAD7_1 0.06 0.70 0.00 0.00 0.00 0.00

GAD7_2 0.03 0.80 0.00 0.00 0.00 0.00

GAD7_3 0.69 0.00 0.00 0.00 0.00 0.00

GAD7_4 0.02 0.88 0.00 0.00 0.00 0.00

GAD7_5 0.65 0.00 0.00 0.00 0.00 0.00

GAD7_6 0.73 0.19 0.00 0.00 0.00 0.00

GAD7_7 0.25 0.22 0.00 0.00 0.00 0.00

Δχ2, difference of χ2 value of p from compared models; DIF1, latent factor model as predictor; DIF2, model with latent factor more group variable as predictors; DIF3, model with latent factor 
more, group variable, more interaction latent factor y group variable as predictors.
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of each item with its construct was equivalent to the discrimination 
parameter (a), which were also high. Regarding the response 
thresholds, their location in the latent attribute was similar, and the 
amount of difference between them also tended to be similar. Together 
with the monoticity of their ordering, as a whole, the GAD-7 items are 
highly valid and apparently function similarly. This pattern of 
similarity was also observed in the DIF analysis, where all items 
showed a trivial amount of DIF.

An apparent distinction between the items was the information 
function, in which items 1 and 2 showed some information, and 
closely so did item 4. In general, the items seem to retain more 
information at approximately level 0 of the latent attribute (i.e., about 
the mean), and 1.5SD above the mean. Both levels of latent attribute 
are optimal for detecting workers with average and high generalized 
anxiety. Due to the high similarity of the discrimination and location 
parameters between the GAD-7 items, the similarity in the item 
information curves also occurred in a similar test information curve 
pattern. The GAD-7 latent score shows its best accuracy between the 
mean and 1.5SD, with two peaks at these latent attribute points. In the 
reliability metric, the reliability range at these points varies between 
approximately 0.90 and 0.95, values   that usually favor the clinical use 
of a measure (100).

As part of the evaluation of the IRT model on the data, the 
detection of atypical or aberrant responses resulted in a small 
percentage of participants (< 5.0%). This low percentage may suggest 
that the interaction between the conditions of the application of the 
instruments, and personal disposition, did not have a substantial 
impact on the expected responses to the GAD-7. This may imply that 
the measurement of generalized anxiety, with adequate measurement 
conditions, adds clinical value to the effects of psychosocial factors at 
work. The effective impact of these outlier scores on the investigation 
of the association with the external variables was innocuous, and it 
was not necessary to remove these participants. However, the value of 
this detection is important in moving to a next step to determine the 
cause and effective treatment of this problem on an individualized 
basis (84, 85). It is also relevant to indicate that no participant was 
detected as having overfitting responses (Zh > 2), suggesting that the 
high response similarity is a typical response pattern with respect to 
GAD-7. This is reasonable given the similarity of the item parameters.

In terms of the relationship between GAD-7 and other measures, 
the GAD-7 correlated negatively as expected with work engagement 
and the detachment subscale of the WRRS-SP. There are some studies 
(e.g., (64)) that have found also a negative and small relationship 
between anxiety and work engagement, which argue that work 
engagement is seen as an antithesis to the more familiar and 
investigated term, ‘burnout.’ Meanwhile, the relationship between the 
scores GAD-7 and the detachment subscale of the WRRS-SV was also 
small and negative, which is like the results found by Rosario-
Hernández et al. (38). On the other hand, the relationship between the 
scores of the GAD-7 and the other two subscales of the WRRS-SV, 
affective rumination, and problem-solving pondering, were positives 
and considered as large and medium in size, respectively. These results 
are very similar in size to those obtained by Rosario-Hernández et al. 
(38) who found significant correlations between anxiety with affective 
rumination (r = 0.704, p < 0.001) and problem-solving pondering 
(r = 0.378, p < 0.001), respectively. Moreover, it can be  noticed the 
emotional arousal contrast in the correlation size of affective 
rumination when compared to the correlation size of problem-solving 
pondering with anxiety (101). We  can use the conservation of 

resources (COR; (62)) to help explain these relationships. Thus, the 
primary concept of the COR theory is that people have a strong desire 
to acquire, hold onto, and preserve the resources they value (62). The 
novel component of COR theory is that it not only describes what 
people do under stress, but also how they act in the absence of threats. 
In particular, the model predicts that people will want to reduce the 
net loss of resources when under stress. In contrast, people work to 
create resource surpluses when there are no risks to offset the 
possibility of future loss. Work engagement could be seen as a resource 
surplus, in contrast to the COR theory’s description of burnout as a 
condition of extreme resource depletion (102, 103). When people have 
resource surpluses, they are more likely to have good health and well-
being (64).

To put in context these relationships, thoughts about work-related 
concerns that are recurrent in nature are referred to as work-related 
rumination (101). Rumination can have serious negative effects on 
one’s health and well-being, for example, there are some studies (e.g., 
(12, 38, 104)) that have found a relationship between affective 
rumination and anxiety. In addition, Rosario-Hernández et al. (38) 
found that the relationship between anxiety and the three components 
of work-related rumination (affective rumination, problem-solving 
pondering, and detachment: AR, PSP, and Det, respectively) proposed 
by Cropley & Zijlstra (101) obtained 0.704, 0.378, and − 0.150, 
respectively. Moreover, results from our study, in terms of correlation 
coefficient sizes are very similar to those obtained by Rosario-
Hernández et al. (38) and it is particularly interesting to point out that 
the correlation between anxiety and affective rumination are higher 
than those of anxiety and problem-solving pondering, which can 
be  attributed to emotional component that affective rumination 
characterizes it and differentiates it from PSP.

What are the practical implications when workers are detected 
with high anxiety in their work organizations? According to Greden 
et al. (105), stress and anxiety are statistically the most frequently 
reported mental health issues at work. They continue by saying that 
these workers are unproductive, prone to accidents, plagued by 
errors, use of sick leave, and turnovers. Workplaces are increasingly 
being targeted in attempts to promote mental health promotion, 
prevention, and interventions due to the high prevalence of mental 
health issues among working individuals (106). Despite the fact that 
employee assistance programs (EAPs) have become increasingly 
common over the past few decades and that the majority of mental 
health conditions have effective evidence-based treatments that are 
well-known and frequently accessible, EAPs typically do not offer 
mental illness prevention or support for employees who are already 
experiencing mental illness. This indicates that many people do not 
get the care they require (106). Linked with this, Carrol found that 
employees were hesitant to utilize accessible counseling services if 
they felt it might affect their career opportunities. As a result, 
workers run the danger of delaying seeking treatment until their 
symptoms are more severe and leading to clinically substantial 
functional impairments.

However, by early identification, connection to treatment, greater 
worker productivity, and lower health insurance costs, measuring 
employee psychological discomfort and screening them for mental 
diseases has a significant potential to benefit both the employees and 
the organization. Moreover, Wang et  al. found that systematic 
assessment to identify and treat effectively mental illness significantly 
improves not only clinical outcomes but also workplace outcomes. For 
example, the Japanese government launched a mandatory 
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occupational health policy called the Stress Check Program, which 
mandates that all workplaces with 50 or more employees run the 
program at least once per year. Thus, the program requires an 
employer to perform a psychosocial stress screening for workers; 
provide individual employees with their results; arrange an-interview 
with a health professional for high-stress workers who want one; and 
make efforts to improve the overall work environment based on a 
group analysis. In this sense, Taubman et  al. (106) indicate that 
workforce screening and assessment is therefore practical and 
provides useful data on the employee population. Employees are less 
likely to feel stigmatized for participating in screening or intervention 
programs that are available to all employees at their organization. 
These screening and intervention have the capacity to simultaneously 
reduce workplace-based risk factors for mental health, capture 
everyone who may develop a mental illness in the future as well as 
those who are currently unidentified or untreated and reduce 
workplace-based risk factors for mental health. The health system has 
discovered that such screening can reduce costs, which is unexpected 
given that this is frequently the top priority for enterprises.

The results obtained must be seen within the framework of the 
limitations of the study. One limitation is the representativeness of the 
sample of workers, with respect to the population of workers in Puerto 
Rico. Although the results can be considered stable compared to other 
studies, the variation between defined groups of workers, in a 
multilevel setting, was not directly explored. In this sense, the intensity 
with which workers are exposed to negative psychosocial factors at 
work is linked to their effects on negative emotionality (such as 
anxiety). However, this intensity of the anxiety experience within-
groups of workers cannot be assumed to be the same between-groups 
of workers. This has the consequence that, in a measurement model, 
even when the item-dimension relationship is the same between 
groups (metric or weak invariance), the different intensity in the 
construct can influence different intercepts, which would violate the 
invariance of this parameter. [scalar or strong invariance]. Multilevel 
modeling may be a new methodological avenue to explore this (107). 
Another limitation was that a method factor was not included, for 
example, the random intercept factor (96, 97), a model that represents 
the variability in the use of the scale of response and that can capture 
response patterns independent of the content of the GAD-7. However, 
given the strength of the fit indicators, and the person-fit assessment, 
their possible presence could have a trivial impact on the interpretation 
of the conclusions. Another limitation was that we did not include a 
psychosocial work factor to link it with the anxiety measured by the 
GAD-7. Our study did include a construct associated with work 
experience and its links with anxiety, such as the WRR. In the context 
of occupational health, WRR is an individual-variability factor that 
interacts with psychosocial factors external to the individual.

Conclusion

The GAD-7 items are represented by a unidimensional construct, 
and with the graded response model as the most appropriate item 
response theory measurement model. Each item also shows a satisfactory 
fit to this model. The items show high similarity in the item-construct 
relationship, and moderately strong similarity in the scaling of the 
response options. No violation of local independence was detected, and 
the person-fit analysis observed less than 4% of participants with atypical 

responses; these atypical responses no longer had a trivial impact on the 
evaluation of the relationship with other variables. The precision of the 
scores occurs around the mean and one standard deviation above the 
mean, something that is also repeated in the items. An absence of item 
differential functioning was obtained in the grouping by sex. Finally, the 
association with the constructs of rumination, work engagement, and 
sociodemographic variables (sex and age) supported convergence and 
divergence validity. The GAD-7 is an optimal tool for screening the 
intensity of anxiety symptoms in Puerto Rican workers.
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