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ARTICLE INFO ABSTRACT
Article type: The purpose of the present study is to identify the questions in the depression
Research Article component of the Minnesota Multifaceted Personality Questionnaire-2, which are

prejudicial to a specific demographic of job applicants on the basis of gender and
age. This research is a survey, and the statistical population consisted of all

Article History: recruitment candidates in Isfahan city during the 2022 and spring 2023. The one-step
Received: 08 Aug 2023 cluster method was used to select 5997 individuals, with 57.31% being male and
Revised: 27 Oct 2023 42.69% being female. The tool used was MMPI-2 questionnaire with 370 questions.
Accepted: 19 Nov 2023 Winsteps software version 3.64 was used to analyze the data. The fit of the Items
Published: 02 Oct 2026 with the model was confirmed using outfit MnSq and infit MnSq, and DIF according

to gender and age was checked and compared with Mantel-Haenszel and Rasch
model by Winsteps version 3.64. After confirming the fit of the data with the model,

g:glg;;sn: Differential Item Functioning was performed. The findings indicated that over half of
Differential Item Functioning, the items (64.9%) were biased against women and young people. In addition to
Mantel-Haensze Method, Rasch’s model, Mantel-Haenszel also found a comparable result, with the exception
Rasch Model, of two items. The use of depression component questions simultaneously can result
Recruitment Candidates. in non-bias. However, the use of Harris-Lingoes subscales or selective questions will

result in severe DIF that is heavily biased toward women and young people.
Additionally, the Rasch model exhibits a relative advantage over the Mantel-
Haenszel model in detecting DIF.
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Differential Item Functioning of Minnesota Multiphasic Personality Inventory-2
(Depression) Items in Recruitment Candidates: A Comparison Between the Rasch
Model and Mantel-Haenszel

Extended Abstract
Aim

One of the important requirements of psychological measurement is fairness in testing, particularly when an
assessment is used to evaluate the mental health of recruitment candidates. Accurate and fair assessment is
essential because biased items may lead to inappropriate decisions in employment. One feature that underlines
the fairness of assessment is the absence of item bias (Baker et al., 2023).

One way to identify biased items is through Differential Item Functioning (DIF). DIF makes it possible to
identify items that function differently across groups of individuals with the same level of the underlying trait
and to determine whether an item favors or disadvantages a particular group (Wiberg, 2007). Gender and age
may influence individuals’ responses to psychological assessment items and consequently affect the fairness and
accuracy of employment decisions. This issue is particularly important for the depression component of the
Minnesota Multiphasic Personality Inventory-2 (MMPI-2), which is used to assess the mental health of
recruitment candidates.

Several methods have been proposed to detect DIF, which may produce different results because they differ
in their statistical foundations and techniques (Karami, 2013). These methods include approaches based on
Classical Test Theory, such as the Mantel-Haenszel (MH) method, and Item Response Theory, including the
Rasch model. The MH method is a widely used approach for detecting DIF, whereas the Rasch model provides
an IRT-based framework for examining item functioning and fit. Previous research has reported differences in
the identification and fit of MMPI-2 items using different methodological approaches (Gori & Marin, 2015;
Childs et al., 2000). However, the differential functioning of MMPI-2 depression items in relation to fairness in
the selection of recruitment candidates has not been sufficiently examined.

Therefore, the present study aims to examine the depression component of the MMPI-2 among recruitment
candidates by determining whether its items fit the Rasch model, identifying items with DIF using the Rasch and
MH methods, and examining whether the two methods differ in identifying items with DIF.

Methodology

This applied, quantitative study used a descriptive survey design. The statistical population consisted of
approximately 10,000 recruitment candidates for teaching positions (or student-teacher positions) in Isfahan who
attended occupational medicine centers during the 2022 recruitment examinations and spring 2023. A one-stage
cluster sampling method was used. Considering the data analysis procedure and the use of the Rasch model, a
sample of more than 4,000 participants was considered to increase the reliability of the results (Sahin & Anil,
2017). Initially, 6,213 candidates were selected from three occupational medicine centers, and after excluding
incomplete questionnaires, 5,997 participants (57.31% men and 42.69% women) were included in the analysis.
Inclusion criteria were being a recruitment candidate for the Ministry of Education, completing the occupational
medicine screening process through the psychological assessment stage, and responding accurately to the
questionnaire. Participants were excluded if more than 35 items were unanswered, they had an active treatment
record, or their test validity indices were invalid.

The instrument was the depression scale of the Minnesota Multiphasic Personality Inventory-2 (MMPI-2)
(Groth-Marnat & Wright, 2016). The scale contains 57 items with dichotomous responses (Yes = 1, No = 0). In
the present study, the depression component was examined because of the number of items in the full MMPI-2.
The scale showed acceptable reliability in the present study, with Cronbach’s alpha of .78 and split-half
reliability of .73.

For data analysis, descriptive statistics and Cronbach’s alpha were calculated using SPSS version 27. Item fit
was examined using the Infit and Outfit mean-square (MnSq) statistics in Winsteps version 3.64. Given the large
sample size and the sensitivity of ZSTD to sample size, item fit was evaluated primarily using MnSq.
Differential item functioning (DIF) by gender and age was examined using the Mantel-Haenszel (MH) method
and the Rasch model, and the results of the two approaches were compared.

Findings
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Among the 5,997 participants, 57.31% were men and 42.69% were women. The mean age was 28.97 years
(SD =4.15). Regarding educational level, 37.17% had a diploma, 42.87% had a bachelor’s degree, 15.81% had a
master’s or doctoral degree, and 4.15% had religious education.

First, the fit of the 57 depression items of the MMPI-2 to the Rasch model was examined. The most difficult
items were 45, 75, and 39, whereas items 68, 134, 37, and 238 received positive responses most frequently. The
fit indices of 53 items were within the desirable range of 0.5—-1.5. Four items (37, 134, 142, and 178) had Outfit
MnSq values above 1.5 but below 2, which were considered acceptable. Overall, all items showed an acceptable
fit to the Rasch model.

DIF was then examined by gender and age using both the Mantel-Haenszel (MH) method and the Rasch
model. Based on the Rasch results, 28 of the 57 items showed DIF by gender, including 18 items with moderate
DIF and 10 with large DIF. By age group (18-25 years vs. 25-60 years), 14 items showed DIF, including 9 with
moderate DIF and 5 with large DIF. According to the direction of DIF, 13 gender-related items favored women
and 15 favored men; regarding age, 8§ items favored the older group and 5 favored the younger group.

The MH method yielded findings highly consistent with those of the Rasch model. All items identified as
having DIF by the Rasch model were also identified by the MH method, except for items 165 and 233, which
were detected only by the Rasch model. Thus, the two methods showed largely similar performance in
identifying DIF.

Overall, 49.1% of the depression items showed DIF by gender and 24.6% by age, indicating that a substantial
proportion of the items may be influenced by characteristics unrelated to the depression trait. These findings
highlight the importance of considering DIF when interpreting the depression scale of the MMPI-2 in
recruitment assessments.

Conclusion

The findings showed that almost all 57 depression items of the MMPI-2 demonstrated acceptable fit to the
Rasch model, with only four items showing minor and acceptable deviations. This indicates that the data were
adequately fitted to the Rasch model and that the identified DIF findings were sufficiently reliable. Regarding
gender, 28 items showed DIF, including 18 with moderate and 10 with large DIF. Thirteen items showed DIF in
favor of women and 15 in favor of men, indicating a relatively balanced direction of gender-related DIF.
Regarding age, 14 items showed DIF, with 9 items favoring the older group (25—60 years) and 5 favoring the
younger group (18-25 years). Approximately 75% of the items were free from age-related DIF, indicating
relatively fair functioning across age groups. These findings suggest that age and gender should be considered
when interpreting and scoring the depression component of the MMPI-2, particularly when individual items or
Harris—Lingoes subscales are interpreted separately. Differences in MMPI-2 item functioning reported in
previous studies may partly be related to the use of Harris—Lingoes subscales (Gori & Marin, 2015; McNulty et
al., 2003; Childs et al., 2000).

The comparison of DIF detection methods showed that the Mantel-Haenszel method performed well in
identifying items with moderate or large DIF and produced findings largely consistent with those of the Rasch
model. All items identified by the Rasch model were also identified by the Mantel-Haenszel method, except for
items 165 and 233. Thus, the Mantel-Haenszel method showed relatively comparable performance to the Rasch
model in detecting DIF, consistent with previous findings (Karami & Khodi, 2021; Wilson & Hoskens, 2005).
The Rasch model also provides an appropriate approach for transforming nonlinear raw rank data into interval
measures, thereby addressing the issue of specific objectivity or invariance of measurement scales in
psychological and educational assessment (Minaei, 2015; Tennant & Conaghan, 2007). However, the
generalizability of these findings should be considered cautiously because the depression component of the
MMPI-2 represents a unidimensional construct and the analysis was conducted based on the assumptions of Item
Response Theory.

From a practical perspective, psychologists and psychometricians involved in the psychological assessment
of recruitment candidates should consider age and gender when interpreting MMPI-2 depression scores. Future
studies should examine DIF in other MMPI-2 components, use additional DIF detection methods, and
investigate age- and gender-specific cut-off points to contribute to fairer interpretation of MMPI-2 scores in
recruitment assessments.

Keywords: Depression, Differential Item Functioning, Mantel-Haensze Method, Rasch Model, Recruitment
Candidates.
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