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ABSTRACT: Objective: This study aimed to study the psychometric functioning 
of the ultra-short version of the Posttraumatic Growth Inventory through the 
Item Response Theory (IRT) and evaluate the Differential Item Functioning (DIF). 
Method: 404 Peruvian adults of both sexes (65.8% women and 34.2% men) 
between 18 and 58 years (M = 24.3, SD = 7.9) participated. The Brief Resilient 
Coping Scale and the General Well-being Index (WHO-5) were also applied. 
Results: All the items present adequate discrimination and difficulty indices. 
Also, it was found that item 1 presents DIF between the group of men and 
women. On the other hand, it was found that resilience significantly predicts 
posttraumatic growth (.50; p < .01) and, in turn, posttraumatic growth 
significantly predicts psychological well-being (.40; p < .01). Conclusions: The 
ultra-short version shows adequate psychometric functioning and is, therefore, 
a helpful tool that allows obtaining valid and reliable interpretations of 
posttraumatic growth. 

Keywords: Post Traumatic Growth Inventory (PTGI); Item Response Theory; 
Differential Item Functioning (DIF); Resilience; Psychological well-being 

RESUMEN: Objetivo: Fue analizar el funcionamiento psicométrico de la versión 
ultracorta del Inventario de Crecimiento Postraumático mediante la Teoría de 
Respuesta al Ítem (IRT) y evaluar el Funcionamiento Diferencial del Ítem (DIF). 
Método: Participaron 404 adultos peruanos de ambos sexos (65,8 % mujeres y 
34,2 % hombres) de entre 18 y 58 años (M = 24,3, SD = 7,9). También se aplicaron 
la Escala Breve de Afrontamiento Resiliente y el Índice de Bienestar General 
(WHO-5). Resultados: Todos los ítems presentan índices adecuados de 
discriminación y dificultad. Además, se encontró que el ítem 1 presenta DIF 
entre el grupo de hombres y mujeres. Por otro lado, se encontró que la resiliencia 
predice significativamente el crecimiento postraumático (.50; p < .01) y, a su vez, 
el crecimiento postraumático predice significativamente el bienestar 
psicológico (.40; p < .01). Conclusiones: La versión ultracorta muestra un 
funcionamiento psicométrico adecuado y, por lo tanto, es una herramienta útil 
que permite obtener interpretaciones válidas y fiables del crecimiento 
postraumático. 

Palabras Claves: Inventario de Crecimiento Postraumático (PTGI); Teoría de 
Respuesta al Ítem; Funcionamiento Diferencial del Ítem (DIF); Resiliencia; 
Bienestar psicológico. 
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1. INTRODUCTION 
More than 756 million cases of Covid-19 have been confirmed globally, including 6.8 million deaths 

(World Health Organization, 2023). In Peru, more than 4 million cases and more than 219,000 deaths 
have been reported (Ministerio del Salud (Minsa), 2023). Figures had grown since 2020, when COVID-
19 was declared a global pandemic (Huang et al., 2020). Since then, different measures have been 
taken, such as mandatory social isolation, which brought the loss of jobs, especially in the informal 
and unorganized sectors. All of this had a negative impact on people's mental health (Kumar & Nayar, 
2020; Salari et al., 2020). 

In this regard, a study conducted in China on 1,210 people found that 54% rated the psychological 
impact caused by COVID-19 as moderate or severe, 29% reported moderate to severe anxiety 
symptoms, and 17% reported depressive symptoms moderate to severe, and 8.1% reported moderate 
to severe levels of stress from COVID-19 (Wang et al., 2020). In turn, a longitudinal study conducted in 
the United States highlighted the significant increase in the number of people with depression during 
the COVID-19 pandemic (Daly et al., 2021). Another study carried out in the same country found that, 
during the pandemic, people reported mental health problems, such as anxiety (33%), consumption 
of psychoactive substances (11.9%), suicidal ideation (43.1%), and symptoms related to trauma and 
stress from COVID-19. The study also found that the impact of the pandemic was greatest in adults 
under the age of 65 (Czeisler et al., 2021). 

Concerning this group, a study in Spain adults showed that 18.7% presented depressive symptoms, 
21.6% anxiety, and 15.8% post-traumatic stress disorder (González-Sanguino et al., 2020). In Peru, 30.9% 
of surviving adult patients of COVID-19 presented depressive symptoms, 31.1% anxious symptoms, 
31.1% somatic symptoms, and 29.5% symptoms of post-traumatic stress disorder (Huarcaya-Victoria et 
al., 2021). Similarly, a systematic review of 43 studies found that adult patients with COVID-19 showed 
higher levels of depression and post-traumatic stress disorder. Higher levels of psychiatric symptoms 
were reported among health workers, and a decrease in psychological well-being was observed in the 
adult population (Vindegaard & Benros, 2020). 

Other studies also found that younger adults experienced higher levels of depression and stress 
(Padrón et al., 2021; Wan Mohd Yunus et al., 2021). A reduction in the social interaction of young people 
was also associated with a greater presence of mental health problems (Wilder-Smith & Freedman, 
2020). Other factors associated with higher education, such as remote learning, new forms of 
assessment, concern for academic performance, and the forced termination of pre-professional 
internships, also harmed the mental health of young people (Baloch et al., 2021; Bourion-Bedes et al., 
2021; Jiang, 2020; Vilca et al., 2022). On the other hand, a systematic review study also identified that 
having family members or friends infected with COVID-19, financial uncertainty, worsening family 
conflict, and restrictions on social contact were the most stressful factors in the adult population (Cielo 
et al., 2021).  

For all these reasons, the young adult population was among the most vulnerable groups during 
the COVID-19 pandemic. However, protective factors have also been found in the face of the 
pandemic, such as spiritual well-being, which has been shown to reduce the psychological impact of 
COVID-19 (Lucchetti et al., 2021). In the same way, it has been shown that emotional intelligence, 
emotional regulation, and attributed optimism are protective factors for mental health and reduces 
the risk of post-traumatic stress (Castro & Dueñas, 2022; Persich et al., 2021). Additionally, a healthy 
lifestyle and psychological resources such as self-care are important to promote overall health 
improvement and thus reduce adverse pandemic effects (Bermejo-Martins et al., 2021; Tavakol et al., 
2023). Similarly, youth with high levels of resilience have shown higher levels of coping, conflict 
resolution and less concern about COVID-19 (Barzilay et al., 2020; Morales‐Rodríguez, 2021).  

Post-traumatic growth is another important factor that makes it possible to reduce the impact 
and sequelae of the pandemic in young people since it favors reflective thinking and cognitive 
regulation (García et al., 2022). A study conducted on discharged patients with COVID-19 showed that 
post-traumatic growth is positively related to self-esteem, coping style, and social support (Yan et al., 
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2021). Another study found that it is also associated with personality, self-perceived health, and 
educational level (Feng et al., 2022). In summary, more than twenty-five studies have studied post-
traumatic growth during the pandemic, and in most cases, they were carried out in the adult 
community population (Landi et al., 2022). 

In this context, it is important to have a reliable and valid instrument that measures post-traumatic 
growth to accurately demonstrate the positive changes that arise in the person from an adverse 
experience. One of the most widely used instruments to measure this construct is the Post Traumatic 
Growth Inventory (PTGI). The original instrument has 21 items that evaluate five factors: (1) more 
intimate relationships with others, (2) recognition of new possibilities, (3) a greater sense of personal 
strength, (4) spiritual development, and (5) a greater appreciation of life (Tedeschi & Calhoun, 1996). 
The psychometric properties of the PTGI in the original study proved adequate, as all five factors 
achieved a total cumulative variance of 62% in the Exploratory Factor Analysis. Regarding internal 
consistency, the scale demonstrated adequate global internal consistency indices (α = .90) and test-
retest reliability (r = .71) (Tedeschi & Calhoun, 1996). 

PTGI was adapted to several countries such as Australia (Bates et al., 2004), Spain (Weiss & Berger, 
2006), the Netherlands (Jaarsma et al., 2006), Iran (Heidarzadeh et al., 2017), Turkey (Wen et al., 2020), 
Israel (Taubman-Ben-Ari et al., 2011), Slovenia (Jozefiaková et al., 2022) and Mexico (Penagos-Corzo et 
al., 2020). Also, its psychometric properties were studied in different populations and contexts, such 
as cancer patients (Heidarzadeh et al., 2017; Jaarsma et al., 2006), war veterans (Kaler et al., 2011), those 
affected by natural disasters (García & Wlodarczyk, 2016; Penagos-Corzo et al., 2020), divorced (Lamela 
et al., 2014), mothers (Taubman-Ben-Ari et al., 2011), refugees (Wen et al., 2020) and university students 
during the COVID-19 pandemic (Garrido-Hernansaiz et al., 2022). 

A short version of ten items was developed from the original scale, demonstrating adequate fit 
indices (χ²(25) = 200.42, p < 0.001, AIC =280.42, NFI = .96, CFI = .97, TLI = .94, and RMSEA = .07) (Cann, 
Calhoun, Tedeschi, Taku, et al., 2010). In addition, the dimensions presented adequate levels of internal 
consistency (α = .68 to .80). The short version has also been adapted in different contexts such as Iran 
(Amiri et al., 2020), Chile (García & Wlodarczyk, 2016), Portugal (Lamela et al., 2014), Spain (Garrido-
Hernansaiz et al., 2022) and Iraq (Kaler et al., 2011). 

In the same way, in Colombia, a study developed the ultra-short version of five items, which 
measures the five previously mentioned factors (Gómez-Acosta et al., 2023). This version has shown 
adequate fit indices (χ2/gl = 4.51; SRMR = .04; RMSEA = .06; CFI = .99, TLI = .98), internal consistency (ω 
= .79), convergent validity (depression r = .304; anxiety r = .223), and factorial invariance according to 
sex (Gómez-Acosta et al., 2023). However, the ultra-short version still requires more psychometric 
evidence in a Spanish-speaking context, making it necessary to analyze the items based on the Item 
Response Theory (IRT). About this, IRT has three fundamental advantages to evaluating the 
performance of the ultra-short version (Zanon et al., 2016): (a) Invariance of the item parameters, that 
is, the item parameters do not vary, even if the people who answer are different, (b) Invariance of the 
parameter of the evaluated trait concerning the instrument used for its estimation. That is to say, the 
skill level of the person does not depend on the test, and (c) It provides local measures of precision 
through the Item Information Curve (IIC) and the test (TIC). These characteristics allow us to know in 
detail the area in which the trait measured by the test is being measured best. In other words, it allows 
us to know for which level of the trait the instrument is best designed. In addition, it allows studying 
the Differential Item Functioning between groups. All of this allows for more reliable comparisons 
between those evaluated. 

For these reasons, this study has the following objectives: (a) Determine the psychometric 
functioning of the items from the IRT perspective, (b) Evaluate the Differential Item Functioning (DIF), 
and (c) Evaluate the relationship of the ultra-short version with other instruments, through SEM 
analysis. 
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2. METHOD 
 
Participants 
 

For data collection, a non-probabilistic convenience sampling was used, and the following 
inclusion criteria were used: (a) being of legal age (≥ 18), (b) knowing how to read and write, (c) giving 
informed consent, and (d) being of Peruvian nationality. Table 1 shows that 404 Peruvian adults of 
both sexes (34.2% male and 65.8% female) between 18 and 58 years (M = 24.3, SD = 7.9) participated in 
the study. Table 1 also shows that the majority come from the coast (56.7%), are single (84.2%), and 
have completed university studies (60.1%). In addition, it is observed that most participants have had 
Covid-19 (55.7%), and a relative or friend has also had Covid-19 (86.1%). 

 
Table 1 
Sociodemographic data of the participants 

Categories n % 
Age (M ± SD) 24.3 7.89 
Sex   

Female 266 65.8% 
Male 138 34.2% 

Region of origin   
Coast 229 56.7% 
Mountain range 116 28.7% 
Jungle 59 14.6% 

Civil status   
Married 59 14.6% 
Divorced 1 .2% 
Single 340 84.2% 
Widower 4 1% 

Educational level   
Incomplete primary 1 .2% 
Completed secondary 54 13.4% 
Incomplete secondary 4 1% 
Completed technician 22 5.4% 
Incomplete technician 13 3.2% 
Complete university 67 16.6% 
Incomplete university 243 60.1% 

Occupation   
Unemployed 20 5% 
Retired 3 .7% 
Student 267 66.1% 
Permanent job 48 11.9% 
Temporary job 66 16.3% 

Had covid-19   
Yes, I had Covid-19 225 55.7% 
No, I had Covid-19 179 44.3% 

Family and friends had Covid-19   
Yes, they had 348 86.1% 
No, they did not have 56 13.9% 

 
 

Measures 
The ultra-short version of the Posttraumatic growth inventory 
 

For the study, the version adapted to the Spanish-speaking population was used (Gómez-Acosta 
et al., 2023). The factorial structure of the ultra-short version is one-dimensional and consists of five 
items that have six response categories: (0) I did not experience this change, (1) I experienced a very 
slight change, (2) I experienced a slight change, (3) I experienced a moderate change, (4) I experienced 
a major change and (5) I experienced this change to a great extent. The ultra-short version presents a 
range of values between 0 and 25 points. In addition, the ultra-short version does not present inverse 
items; therefore, a higher score would show a greater presence of post-traumatic growth. Regarding 
its psychometric properties, in the Spanish-speaking population, the one-dimensional model 
presented adequate data fit indices (CFI = .988; TLI = .977; RMSEA = .058, SRMR = .044) and adequate 
internal consistency values (ω = .79). 
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WHO-5 well-being index (WHO-5) 
 

In this study, the version adapted to Peru was used to evaluate aspects related to subjective well-
being (Caycho-Rodríguez et al., 2020). The scale is made up of five items that have four response 
categories: (0) never, (1) sometimes, (2) often, and (3) always. The instrument presents a range of values 
between 0 and 15 points. In addition, the scale does not present inverse items; therefore, a higher 
score would show a higher level of well-being. Regarding its psychometric properties, in the version 
adapted to Peru, the one-dimensional model presented adequate fit indices to the data (CFI = .994, 
RMSEA = .053, SRMR = .018) and adequate internal consistency values (ω = .76) (Caycho-Rodríguez et 
al., 2020). 
 
Brief Resilient Coping Scale 
 

For the study, the version adapted to Peru was used to measure the resilience level (Caycho-
Rodríguez et al., 2018). The scale is made up of four items that have five response categories: (1) 
Strongly disagree, (2) Disagree, (3) Neither disagree nor agree, (4) Agree, and (5) Strongly agree. The 
instrument presents a range of values between 1 and 20 points. In addition, the scale does not present 
inverse items; therefore, a higher score would show a higher level of resilience. Regarding its 
psychometric properties, in the version adapted to Peru, the one-dimensional model presented 
adequate data fit indices (CFI = .995, RMSEA = .073, SRMR = .016) and adequate internal consistency 
values (α = .87; ω = .88). 
 
Procedure 
 

Before collecting the data, the study was evaluated and approved by the Center for Research and 
Innovation in Health (CIISA) ethics committee of the Universidad Peruana Unión (2022-CE-FCS - 
UPeU-041). Furthermore, informed consent was used in the present study to guarantee the voluntary 
participation of people. Also, the present study complied with the standards established by the 
Declaration of Helsinki (World Medical Association, 2013). 
 

A virtual form was used to collect data using the Google Forms digital platform. The form 
comprises three parts: (a) In the first part, the informed consent was presented, where the study's 
objectives, anonymity, and confidentiality of the data were explained. (b) In the second part, questions 
were presented to collect information about the sociodemographic data of the participants. (c) 
Thirdly, the items of the instruments used in the study were presented. The form was configured so 
that only people who gave informed consent could proceed with the following parts. The virtual form 
was shared on social networks such as Facebook, WhatsApp, and Instagram. The average time it took 
participants to answer the form was 20 minutes. 
 
Data Analysis 
 

In Content-Based Validity, five psychologists participated and evaluated the scale using four 
criteria: (a) relevance, (b) representativeness, (c) clarity, and (d) context of the items. The Aiken V 
coefficient was used to quantify the responses (Aiken, 1980), and an ad hoc program in MS Excel© 
format was used to calculate it (Ventura-León, 2019). Twenty adults from the target population then 
rated the items for clarity. 
 

In the Item Response Theory, the fulfillment of the main assumptions was first evaluated to 
work with the IRT. A Confirmatory Factor Analysis (CFA) estimated a unidimensional model to verify 
the one-dimensionality assumption. The MLR estimator and the following adjustment indices were 
used: RMSEA (< .08), SRMR (< .08), CFI (> .95), and TLI (> .95) (Kline, 2015; Schumacker & Lomax, 2015). 
The dynamic cut-point approach was also used to assess the model's fit (McNeish & Wolf, 2021, 2022). 
Regarding the assumption of local independence of the items, the G2 index was used (Chen & Thissen, 
1997), specifically Cramer's V coefficient, which takes values between -1 and 1(Chalmers, 2012). A large 
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absolute value indicates a potential case of local dependency (Paek & Cole, 2020). Compliance with 
the monotonicity assumption was also inspected using the raw residual plots (Wells & Hambleton, 
2016). 
 

A Graded Response Model was used to estimate the IRT model (Samejima, 1997), specifically an 
extension of the 2-parameter logistic model (2-PLM) for ordered polytomous items (Hambleton et al., 
2010). The C2 test developed for ordinal items was used to estimate the fit of the model (Cai & Monroe, 
2014), and the following fit criteria were used: RMSEA ≤ .06 (Maydeu-Olivares & Joe, 2014) and SRMSR 
≤ .05 (Maydeu-Olivares, 2013). The CFI and TLI values were also taken into account using the same 
adjustment criteria (≥ .95) used in SEM models (Lubbe & Schuster, 2019). The generalized S-X2 index 
was used to assess the fit of the items, and its corresponding RMSEA was used to measure effect size 
(Kang & Chen, 2011). 
 

In the GRM models, two parameters were estimated: discrimination and difficulty. The 
discrimination parameter determines the slope at which item responses change depending on the 
level of the latent trait, and the item difficulty parameters determine how much of the latent trait the 
item requires to be answered. As the scale has six response categories, there are five difficulty 
estimates, one per threshold. The estimates for these five thresholds indicate the latent variable level 
at which an individual has a 50% chance of scoring at or above a particular response category. The 
following graphs representing item and test performance for each latent trait were also calculated: 
Item Characteristic Curve (ICC), Test Characteristic Curve (TCC), Item Information Curve (IIC), and Test 
Information Curves (TIC). 
 

The Likelihood Ratio approach for ordinal items was used to evaluate the Differential Item 
Functioning (DIF) according to the participants' country (Paek & Cole, 2020). Under this approach, two 
models were estimated: (a) a No-DIF model, where all item parameters are invariant between groups. 
(b) Another DIF model, where item parameters may be unequal between groups. The No-DIF 
(reduced model) and DIF (full model) models were compared using the log-likelihood ratio test with 
the ANOVA function to test for possible differences in item parameters between groups. In this 
comparison, the null hypothesis establishes that there is no DIF; the item parameters are the same 
between the groups. A p-value < .05 was used to reject the null hypothesis. Finally, a Structural 
Equations Model (SEM) was proposed to evaluate the ultra-short version's relationship with other 
scales. The MLR estimator was used to estimate the model, and the same adjustment indicators made 
in the CFA were taken into account. 
 

To estimate the GRM model and the DIF analysis, the "mirt" and "ltm" packages were used 
(Chalmers, 2012; Rizopoulos, 2006). The "lavaan" package (Rosseel, 2012) was used to estimate the CFA 
and SEM model. The "dynamic" package was used to estimate the dynamic cut-off points (Wolf & 
McNeish, 2023). The RStudio environment (RStudio Team, 2018) for R (R Core Team, 2019) was used in 
all cases. 

 
 
3. RESULTS 
 
Content-Based Validity 
 

In this study, good values were found in the criteria of clarity, relevance, and context (V>.70). 
Likewise, adjustments were made based on the judges' recommendations in item 3. In addition, the 
evaluation carried out by the target population showed that the items were clear and understandable. 

 
Descriptive Analysis 
 

It can be seen in Table 2 that most of the participants reported moderate changes as a result of 
the pandemic in the spiritual areas (M = 3.02) and personal beliefs (M = 3.14). On the other hand, most 
of the participants reported minor changes in their relationships with others (M = 2.87). Table 2 also 
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shows that all the response categories of the items were answered. Regarding the asymmetry and 
kurtosis indices, it is observed that the items present values within the expected parameters (As < ±2; 
Ku < ±7) (Finney & DiStefano, 2006). 
 
Table 2 
Descriptive analysis of the items, response rate of the items and factorial weights 

Indicators Itemsa M SD g1 g2 Min Max λ 
Appreciation 
of life 

1. Aprecio más el valor de mi propia vida [I 
appreciate more the value of my own life] 2.97 1.55 -.51 -.84 0 5 .72 

Spiritual 
changes 

2. Tengo una mejor comprensión de 
algunas cuestiones espirituales [I have a 
better understanding of some spiritual 
issues] 

3.02 1.54 -.54 -.79 0 5 .76 

Relationship 
with others 

3. Me siento más cercano a los demás [I feel 
closer to others] 2.87 1.56 -.38 -1.01 0 5 .77 

New 
possibilities 

4. He construido un nuevo rumbo o 
caminos de vida [I have built a new course 
or paths of life] 

2.92 1.51 -.46 -.87 0 5 .77 

Personal 
beliefs 

5. Descubrí que era más fuerte de lo que en 
realidad pensaba [I found out I was 
stronger than I actually thought] 

3.14 1.49 -.69 -.49 0 5 .76 

Note. M = Medium; SD = Standard deviation; g1 = Asymmetry; g2 = Kurtosis; a = Simple 
translation, for study purposes only 

 
Item calibration with the GRM (2-PML) 
 

The assumption of one-dimensionality was evidenced through a CFA. The study found that the 
one-dimensional model presented adequate fit indices to the data (χ2 = 9.10; df = 5; p = .105; CFI = .99; 
TLI = .98; SRMR = .019; RMSEA = .058 [IC90% .000 ‒ .118]). In addition, using the dynamic cutoff points, 
evidence was found that the one-dimensional model is close to what is acceptable since the empirical 
indices of SRMR (.019) and RMSEA (.071) are lower than the specification error cutoff point from level 2 
(SRMR = .019; RMSEA = .124). Also, the empirical CFI index (.988) is higher than the level 2 specification 
error cutoff (CFI = .969). It is important to mention that the factorial weights of all the items were high 
(see Table 2). All this shows evidence in favor of a one-dimensional model in the data. Regarding the 
assumption of local independence, the standardized values of Cramer's V of the items ranged from -
.222 to .206, confirming the assumption of local independence. Furthermore, the raw residual plots 
for the items do not show a strong deviation from monotonicity. 
 

A Gradual Response Model (GRM) was used to estimate the models, specifically an extension of 
the 2-parameter logistic model (2-PLM) for ordered polytomous items. The estimated GRM model 
showed adequate fit indices (C2[df] = 16.62[5]; p = .001; RMSEA = .075; SRMSR = .047; TLI = .98; CFI = .99). 
In addition, it can be seen in Table 3 that most of the items present non-significant p values (p > .05). 
Furthermore, all items show small RMSEA values (<.043). Therefore, it can be affirmed that the items 
present adequate fit indices in the GRM model. 
 

Regarding the parameters of the GRM model, Table 3 shows that the discrimination parameters 
of all the items are above the value of 1.35, which is generally considered a high level of discrimination 
(Baker, 2001). Regarding the difficulty parameters, all estimators of the thresholds increased 
monotonically. A greater presence of the latent trait is required to answer the higher response 
categories. 
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Table 3 

Parameters of the GRM model items 

Item 
Item Parameter Item fit indices 

a b1 b2 b3 b4 b5 S_X2 RMSEA p-value 

1 2.21 -1.63 -1.02 -.47 -.08 1.32 77.15 .043 .001 

2 2.42 -1.67 -.97 -.53 .11 1.16 56.09 .027 .087 

3 2.38 -1.61 -.86 -.34 .22 1.30 41.52 .000 .492 

4 2.72 -1.62 -.93 -.41 .17 1.31 64.10 .039 .009 

5 2.56 -1.62 -1.13 -.58 .02 1.13 49.20 .021 .207 

Note. a= discrimination parameters; b= difficulty parameters   

 

 
Figure 1: shows that the response categories of the items are monotonically related to the levels 

of post-traumatic growth. As one moves from left to right in the ICCs, the probability of choosing a 
response category increase and then decreases as responses move to the next higher category.  

 
Figure 1 
Item Characteristic Curve of the ultra-short version of the Posttraumatic Growth Inventory 

 
Figure 2 shows a strong increase in the total scores of the scale as the real level of post-

traumatic growth increases. On the other hand, Figure 3 shows the Item Information Curve and the 
Test (IICs and TIC, respectively). In the IIC, items 4 and 5 are the most accurate on the scale to assess 
the latent trait. In addition, the ICT shows that the test is more reliable (accurate) in the scale range 
between -2 and 2.  

 
 
 
 
 
 
 
 

Item Probability Functions



P



0.0

0.2

0.4

0.6

0.8

1.0

-6 -4 -2 0 2 4 6

P1 P2

-6 -4 -2 0 2 4 6

P3

P4

-6 -4 -2 0 2 4 6

0.0

0.2

0.4

0.6

0.8

1.0

P5

P1
P2
P3
P4
P5
P6



 
Avances en Psicometría Iberoamericana (API)  Lindsey W. Vilca .    
  . 

 

 
Figure 2 
Test Characteristic Curve of the ultra-short version of the Posttraumatic Growth Inventory 

 
 

Figure 3 

Item and Test Information Curves for the ultra-short version of the Posttraumatic Growth Inventory 
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Differential Item Functioning (DIF) 
 

Table 4 shows the differential analysis of the items between men and women. It is observed 
that item 1 presents a differential functioning between both groups (p = .001), where this item has 
greater discriminative power for the group of women. This difference can also be observed in the ICC 
of the item between both groups (see Figure 4). For the other items, the ANOVA analysis shows no 
presence of DIF.  
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Table 4  

Differential Item Functioning 

Item 

Female Male 

AIC SABIC BIC χ2 df p 

a b1 b2 b3 b4 b5 a b1 b2 b3 b4 b5 

1 2.46 -1.62 -1.04 -.50 .04 1.44 1.40 -2.20 -1.31 -.53 .24 1.53 5953.21 5984.68 6105.27 14.74 6 .022 

2 2.44 -1.71 -1.00 -.55 .07 1.31 1.77 -2.11 -1.21 -.63 .25 1.26 5959.83 5991.31 6111.88 8.13 6 .229 

3 2.25 -1.88 -.95 -.35 .25 1.44 2.02 -1.56 -.88 -.41 .23 1.43 5962.99 5994.47 6115.04 4.96 6 .548 

4 2.26 -1.79 -1.11 -.48 .23 1.56 
3.0
8 

-1.72 -.84 -.39 .08 1.24 5960.29 5991.76 6112.34 7.67 6 .263 

5 2.30 -1.76 -1.28 -.62 .01 1.22 2.34 -1.86 -1.18 -.65 .07 1.32 5965.86 5997.33 6026.05 2.1 6 .910 
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Figure 4 
Item Characteristic Curve with DIF of the ultra-short version of the Posttraumatic Growth Inventory 

 
 

Validity based on the relationship with other variables 
 

Considering the literature review, an SEM model was proposed to evaluate the impact of 
resilience on post-traumatic growth and, in turn, the impact of post-traumatic growth on the level of 
psychological well-being. It was evidenced that the structural model presents adequate adjustment 
indices (χ2 = 171.09; df = 75; p < .01; RMSEA = .065[IC90% .052 ‒ .078]; CFI = .96; TLI = .95). Also, the 
measurement models are adequately represented by their items since the factorial weights are high 
in the factor that corresponds to them (see Figure 5). Figure 5 shows that resilience significantly 
predicts post-traumatic growth (.50; p < .01). In addition, post-traumatic growth significantly predicts 
the level of psychological well-being (.40; p<.01).  

 
 
 
 
 

Figure 5 
SEM model of Post Traumatic Growth 
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4. DISCUSSION 
 

In contexts of difficulty and crisis, such as the COVID-19 pandemic, evaluating and studying the 
factors that allow personal growth despite difficulties is important. Post-traumatic growth is one of 
the most important and studied factors during the pandemic (Landi et al., 2022). The scientific 
literature mostly uses the PTGI and its different versions, such as the ultra-brief inventory, to measure 
this construct. However, no psychometric studies of the ultra-brief version under the IRT have yet 
been reported in Latin America. Also, evidence of the Differential Analysis of the Items has yet to be 
shown. 

 
Faced with this, the present study evaluated the psychometric functioning of the ultra-brief Post-

traumatic Growth Inventory items through the Item Response Theory. A CFA was carried out to 
evaluate the assumption of One-dimensionality, where it was evidenced that the model presented 
adequate fit indices to the data. This methodological approach is similar to what has been done in 
other studies (Thiyagarajan et al., 2022; Toraman et al., 2022). It is important to mention that to evaluate 
the fit indices, the dynamic cut-off point approach was used, which allows a more precise and real 
evaluation of the degree of fit of the model to the data (McNeish & Wolf, 2021, 2022). Regarding the 
other two assumptions, the local independence of the items and compliance with monotonicity were 
demonstrated. Therefore, all this evidence guarantees the veracity of the estimates (Bean & Bowen, 
2021). 

 
The study showed that all the items present adequate levels of discrimination; the five items allow 

adequate differentiating of the responses of people with different levels of post-traumatic growth. 
This result is consistent with the high factorial weights of the items found in the CFA. Both results 
show that each item adequately measures each of the five domains shown in the scientific literature: 
(a) greater appreciation for life, (b) more intimate relationships with others, (c) reinforcement of 
personal strengths, (d) recognition of new possibilities and (e) spiritual development (Tedeschi & 
Calhoun, 1996). In addition, they coincide with the theoretical contributions found in the scientific 
literature, which explain that post-traumatic growth is an adaptive process that successfully resolves 
a traumatic or adverse event. This adaptive process involves evaluating and developing new life 
narratives that are more positive (Joseph et al., 2012; Neimeyer, 2004; Park, 2010).  

 
Among the items with the greatest discriminative power were items 4 and 5, which refer to 

developing a new life path and developing personal strengths, respectively. This result is expected, as 
it has been suggested that traumatic experiences such as the COVID-19 pandemic can destroy 
fundamental beliefs and assumptions about oneself, others, and the world (Bryant, 2019; Kaseda & 
Levine, 2020). Faced with this, finding a new direction or vision of life gives a new meaning to the 
traumatic event, enabling positive changes in the person (Tedeschi & Calhoun, 2004). In addition, 
adverse situations allow the development of people's strengths and psychological resources, making 
post-traumatic growth possible (Alat et al., 2023; Turliuc & Candel, 2022). Regarding the difficulty 
indices, all the ultra-short version items showed increasing monotonic values; that is, people with low 
levels of post-traumatic growth will tend to choose the first or second category, while people with a 
higher level of the trait will choose the higher categories. This pattern shows that the content of the 
five items allows all response alternatives to be measured, and there is no loss of information. 

 
Concerning the Differential Item Functioning (DIF), it was evidenced that only item 1 presents DIF 

between men and women, where this item has greater discriminative power for the group of women. 
That is, item 1 better distinguishes low and high post-traumatic growth levels in women. This 
difference in the item's functioning could be explained by the characteristics and psychological 
resources associated with women. It has been suggested that women are more likely to reflect on 
constructive and productive issues, such as personal strengths or the importance of social 
connections (Tolin & Foa, 2006; Vishnevsky et al., 2010). Furthermore, reflective rumination is 
associated with greater post-traumatic growth in women (Calhoun et al., 2000). Another important 
aspect is the coping style used; several studies show that women mostly use emotion-based coping, 
unlike men, who tend to inhibit their emotional experiences as a coping mechanism (Matud, 2004; 
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O’Rourke et al., 2022). Emotion-focused coping actively engages women in the core mechanisms of 
post-traumatic growth (Jin et al., 2014). All these characteristics could cause women to be more 
receptive to item 1, which refers to reflection on the value of one's life.  

 
Regarding the validity based on the relationship with other variables, it was found that resilience 

has significantly related to post-traumatic growth. This result is similar to that reported in other 
studies, where a positive relationship was found between both variables (Bensimon, 2012; Nishi et al., 
2010; Ogińska-Bulik, 2015). Other studies have also shown that resilience significantly predicts people's 
post-traumatic growth (Dong et al., 2017; Wilson et al., 2014), especially during the COVID-19 pandemic 
(Shi et al., 2022). On the other hand, the present study also showed that post-traumatic growth is 
positively related to the degree of psychological well-being. This result is consistent with the evidence 
shown in the scientific literature, where post-traumatic growth contributes positively to the well-
being of people after the traumatic event (Cann, Calhoun, Tedeschi, & Solomon, 2010; Mols et al., 2009; 
Veronese et al., 2017). These results show that the Ultra Brief Post Traumatic Growth Inventory shows 
empirical relationships with other variables, which are consistent with the evidence shown in the 
scientific literature. 

 
The present study's results should be considered considering its limitations. In the first place, a 

non-probabilistic convenience sampling was used for data collection; this, on the one hand, limits the 
generalization of the results and, on the other hand, causes the sociodemographic characteristics of 
the sample to be unbalanced. Therefore, future studies should use probabilistic sampling techniques 
that allow for representative adult population samples. Secondly, self-report measures were used; this 
approach could increase response bias due to social desirability. It is important to note that the 
measurement of the construct is based mostly on self-report instruments. In this sense, future studies 
should consider obtaining data from different sources, such as in-depth interviews, to better 
understand the study variables. Third, the study was cross-sectional and in a specific geographic area. 
Therefore, future investigations should consider longitudinal designs and more extensive geographic 
areas to understand better the findings presented. 

 
Despite the limitations, the Ultra Brief Post Traumatic Growth Inventory items show adequate 

psychometric functioning both in their discriminative capacity and in difficulty. Therefore, the items 
provide useful information on the levels of post-traumatic growth, allowing an adequate 
measurement of the construct in the adult population. It was also evidenced that item 1 presents a 
differential functioning between the group of men and women. It is important to consider this result 
when comparing post-traumatic growth between the two groups. It is important to mention that it 
is the first study to show evidence of the psychometric performance of the ultra-short version through 
IRT in the Spanish-speaking population.  

 
On the other hand, the number of inventory items can be advantageous when a brief and cost-

effective measure is required to measure the construct. Brief instruments are better suited for virtual 
surveys and situations where the examinee has a short attention span (Konrath et al., 2018). They are 
also useful when evidence is required for new methods or theories since ease of interpretation is 
needed (Dolan et al., 2015). The results of this study will likely contribute to the advancement of the 
measurement of this construct. It also contributes to understanding the relationship between post-
traumatic growth and other associated variables, such as well-being and resilience. 
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