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Abstract

Aging contributes to functional decline and heightened
psychological distress that affects the older adults® quality of
life. The World Health Organization (WHO) recommends the
10-item Kessler Psychological Distress Scale (K-10) for
assessing psychological distress, however the Classical Test
Theory (CTT)-based evaluation method has limitations. Item
Response Theory (IRT), specifically the Rasch model, offers a
more accurate method for measuring the instrument‘s validity
and reliability. This study examined the construct validity of the
K-10 Indonesian version in older adults with disabilities. A
cross-sectional method and secondary data from 321 elderly
individuals (>60 years) with disabilities in Bandung City,
Indonesia, were used between August and February 2025. The
instrument‘s construct validity was analyzed by performing the
Rasch model. A total of 315 responses were eligible for analysis.
The K-10 showed an overall fit to the Rasch model (mean outfit
MnSq = 1.03+0.27). Item C10 (—feel worthlessl) was identified
as misfitting (outfit MnSq >1.4; ZSTD >2), although no factor
bias was detected. The explained variance reached 54.10%.
Reliability indicators were strong, with a Cronbach‘s alpha of
0.89 and a person separation index above 2. However, category
functioning and targeting did not fully meet Rasch expectations.
The correlation between K-10 and WHODAS 2.0 showed a
moderate positive relationship, though it did not reach the
criterion for convergent validity (r >0.6). The Indonesian
version of the K-10 has acceptable construct validity in a sample
of older adults with disabilities in Bandung City, Indonesia.
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A. Introduction

Humans, as living beings, undergo a life cycle process of growth and development that runs parallel to the
aging process, at the end of which is the stage known as old age or senior citizenship (Gu, 2022).
Individuals who undergo the natural aging process will experience physical, emotional, physiological, and
cognitive changes, as well as a gradual decline in functional abilities in daily living skills, which is
defined as impairment and can lead to the onset of disability, thereby affecting an individual‘s quality of
life (QOL) and health, such as by triggering psychological distress and despair (Pilar Matud &
Concepcion Garceia, 2019).

In 2023, the World Health Organization (WHO) reported 14% of older adults experience psychological
distress, and according to the Global Health Estimates (GHE) in 2019, this condition accounts for 10.6%
of total disabilities among older adults, with the most common categories being depression and anxiety.
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Furthermore, one-quarter of global deaths caused by suicide (27.2%) occurred among those aged 60 and
above in 2019 (World Health Organization, 2023). To address this issue, the WHO has established a
measurement tool to assess the severity of various psychological distress conditions over the past four
weeks using the Kessler Psychological Distress Scale, available in both six-item (K-6) and ten-item (K-
10) versions, which are valid and reliable (Lins et al., 2021). The results of the instrument evaluation can
be considered valid and of high quality if they meet the criteria for validity and reliability testing using a
statistical analysis method (Maulana, 2023).

The Classical Test Theory (CTT) or Traditional Theory method, that is commonly used, has limitations
because it focuses on total scores, uses an ordinal scale without fixed intervals, and does not account for
differences in item preference levels, which can lead to less accurate results (Fernanda & Hidayah, 2020).
As an alternative, Item Response Theory (IRT), known as Rasch model analysis, offers a more
personalized and linear approach, meeting the criteria for objective measurement, particularly in clinical
health research (Bond et al., 2020; Sumintono, 2016). Studies in Australia, Bangladesh, and China
indicate that while the K-10 is valid and reliable according to CTT, IRT results suggest poor reliability,
necessitating modifications to some items (Calkin et al., 2023; Uddin et al., 2018; Zhu et al., 2021). After
revisions, the Rasch model demonstrated unidimensionality and improved reliability. In Indonesia, the K-
10 has been validated using CTT, but no IRT analysis has been conducted (Paramartadewi et al., 2023).

To date, no study has validated the Indonesian version of the Kessler Psychological Distress Scale (K-10)
using the Rasch model among older adults with disabilities. Previous validations have relied on Classical
Test Theory, leaving a methodological gap in evaluating its item-level performance and measurement
invariance in this specific population. Thus, the objective of this study is to assess the validity and
reliability of the Indonesian K-10 by employing the Rasch model, taking into consideration the
sociodemographic factors of the participants.

B. Methods

The study applies a quantitative analytical method with a cross-sectional design, based on secondary data
obtained from the Riset Percepatan Lektor Kepala (RPLK) research dataset under the name of Lukman
Hilfi with Contract Number 1549/UN6.3.1/PT,00/2023 dated March 27, 2023.

The population in this study consists of data on older adults (aged >60 years) with disabilities in the city
of Bandung in 2023, totaling 321 persons, with a sampling technique using total sampling. The
disabilities among the elderly population were caused by impairments, including amputation, limb
paralysis, cataracts, blindness, and speech impairment. Additionally, six cases with incomplete responses
greater than 30% were removed prior to conducting the Rasch model analysis (World Health
Organization, 2010). The final sample we used for analysis was 315 persons.

This study was conducted in the city of Bandung from August 2024 to February 2025 using secondary
data from a study conducted from July to September 2023. Ethical approval for this study was granted by
the Ethics Committee of Universitas Padjadjaran (No. 1131/UN6.KEP/EC/2024).

1. Demographic data, including sociodemographic information such as age, gender, marital status,
educational  history, employment history, health insurance status, and type of
difficulty/impairment/disability (Bonifay et al., 2015).

2. 10-item Kessler Psychological Distress Scale (K-10) instrument.

The K-10 consists of 10 questions to measure levels of anxiety, depression, stress, and various other
psychological distress conditions over the past four weeks (Lins et al., 2021). The instrument is
administered using a method tailored to the conditions of each individual in the population, namely
interviewer-administered or self-administered under our supervision. The Indonesian version has been
translated by the Language Center of the Faculty of Cultural Sciences at Universitas Padjadjaran. The
instrument employed a five-point Likert scale, with response options ranging from 1 (none of the timel)
through 5 (all of the time). Total scores were subsequently categorized into four levels of severity:
subclinical (10-19), mild (20-24), moderate (25-29), and severe (30-50) (Andrews & Slade, 2001).

3. 12-item self-administered WHODAS 2.0

The World Health Organization Disability Assessment Schedule (WHODAS 2.0) is a measurement
method developed by the WHO to assess overall health and disability levels over a 30-days (World
Health Organization, 2010). To capture functional health, the instrument employs 12 items spanning six
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domains: cognitive function, physical mobility, self-maintenance, social relations, capacity for daily
tasks, and engagement in society. Scores extend from O (no disability) to 100 (maximum disability).
Based on the total score, disability is interpreted as mild (5-24), moderate (25-49), severe (50-95), or
extreme (96—100). We used the 12-item self-administered WHODAS 2.0 Indonesian version, which had
been previously tested and retranslated into English, and used in various previous studies (Hilfi et al.,
2021). WHODAS 2.0 employs a Likert-type scoring system, assigning values from O (absence of
disability) through 4 (extreme disability or complete inability to function). In this study, the interval logit
scale derived from WHODAS 2.0 responses served as the basis for assessing convergent validity with the
K-10 (World Health Organization, 2010).

Rasch model analysis was performed using Winsteps version 5.5.3 (Linacre, 2024) and was applied to
assess the construct validity of the K-10, assuming that each item scale has a different preference level.
The Rasch model converts the ordinal scale on the raw score into a specific measurement unit called logit
(log-odds unit) (Chong et al., 2022).

Construct validity is defined as a result that is consistent with the interpretation or meaning of the values
in a test and can explain the underlying process of a test's performance and its relationship to other
phenomena (Piedmont, 2023). This study examined the construct validity of the K-10 through an
evaluation of seven indicators (Pitts & Naumenko, 2016).

1. Fit Statistics

There are three assessment criteria: data fit with the model (overall fit), item quality in the instrument
(item fit), and person fit with the model (person fit). Item and person misfit was identified when at least
two criteria were violated: outfit MnSq values outside 0.5-1.5 logits, outfit ZSTD outside —2.0 to 2.0
logits, or Pt Measure Corr beyond 0.40-0.85 (Sumintono, 2016).

2. Unidimensionality

An instrument must capture a single latent trait at any given time with a variance measure >50% (Bonifay
etal., 2015).

3. Response Category Function

Assessing how well the response categories (response options) on each item perform by evaluating four
indicators (Bond et al., 2020): (1) the mean and Andrich threshold for each category must increase
monotonically, (2) Acceptable Andrich threshold differences lie between 1.4 and 5 logits, (3) the outfit
mean square for all categories should be less than 1.5, and (4) each response category must demonstrate a
probability curve peaking as the most likely response across several points of the measurement
continuum.

4. Reliability and Separation
a. Reliability

Assessing how well the instrument used can produce stable and consistent results using reliability tests
(Cronbach‘s alpha), person reliability, and item reliability with results >0.60 (Kholil & Faradiba,
2024). The analysis employed SPSS version 28.0 for preliminary statistics, and Cronbach‘s alpha (o =
0.89) was confirmed based on the Winsteps reliability output.

b. Separation Index

Assessing how well the instrument used can stratify persons or items with a separation index value
must be >2 (Boone, 2016).

5. Targeting

In psychometric terms, targeting refers to the extent to which the selected items are appropriately aligned
with the sample‘s response tendencies. An instrument will be categorized as good if it meets the
following criteria: (1) the average person-item difference (M) <1 logit (Cant6-Cerddn et al., 2021), and (2)
the higher the targeting area, the better the targeting (Arias Gonzdlez et al., 2015).

6. Differential Item Functioning (DIF) of Misfitting Items

Detecting possible causes of misfitting items through bias factors such as gender, age and marital status,
educational history, employment status, and health insurance (Mardiana et al., 2022; Sampasa-Kanyinga
et al., 2018) with a DIF contrast exceeding 0.5 with statistical significance at p < 0.05 (Bond et al., 2020).
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7. Convergent Validity

Investigating correlations with other validated instruments with a correlation coefficient (r) >0.6 (Akoglu,
2018).

C. Results and Discussion

From the initial pool of 321 participants, six were excluded because their responses were more than 30
percent missing. The remaining 315 valid cases formed the analytic dataset used for all Rasch model
computations and subsequent interpretations. The following sections describe the key psychometric
findings, including fit statistics, unidimensionality, response category functioning, reliability and
separations index, targeting and Differential Item Functioning (DIF), followed by a discussion of their
practical implications for psychological distress screening among older adults with disabilities. Tables 1
and 2 show the analysis results of the K-10 instrument and each item.

1. Fit Statistics

Fit statistics for the K-10 were examined. The scale displayed satisfactory overall fit to the Rasch model
(average outfit MnSq = 1.03). One item C10, Dalam 4 minggu terakhir, seberapa sering anda merasa
tidak berharga? was identified as misfitting item, with an outfit MnSq = 1.69, an outfit ZSTD = 5.8, and
a point-measure correlation of 0.60. This pattern suggests that item C10 merits further investigation (for
example, cognitive interviewing or re-translation).

Table 1. Construct validity assessment of the K-10 using the Rasch model

Indicators K-10 Expectation
Sample (N) 315 N/A
Overall average outfit MnSq (SD) 1.03 (0.27) 0.5-1.5
Number of misfitting item (label) 1 item (C10) None or Minimum
Raw variance explained by measure 54.10% > 50%
Unexplained variance by the first contrast (eigenvalue) 9.2% (2) <15% (<2)
Measurement reliability (Cr- o) 0.89 0.68
Person-reliability 0.85 0.68
Item-reliability 0.98 0.68
Person-separation 2.40 >2
Item-separation 6.36 >2
WHODAS 2.0 Correlation 0.442 >04

SD: Standard deviation; Cr-a: Cronbach's alpha

Table 2. Mean Square (MnSq) of the 10-item Kessler Scale (K-10)

N=315
Kessler Psychological Distress Scale (K-10) ! Infit Outfit
MnSq MnSq

Dalam 4 minggu terakhir, seberapa sering anda merasa kelelahan tanpa sebab? 1.20 1.17
Dalam 4 minggu terakhir, seberapa sering anda merasa gugup? 0.95 0.94
Dalam 4 minggu terakhir, seberapa sering anda merasa sangat gugup sampai tidak 0.84 0.84
ada yang bisa menenangkan anda?
Dalam 4 minggu terakhir, seberapa sering anda merasa tidak berdaya? 1.17 1.13
Dalam 4 minggu terakhir, seberapa sering anda merasa gelisah atau cemas? 0.81 0.78
Dalam 4 minggu terakhir, seberapa sering anda merasa sangat gelisah sampai anda 125 1.21
tidak bisa duduk tenang?
Dalam 4 minggu terakhir, seberapa sering anda merasa tertekan? 0.93 0.96
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Dalam 4 minggu terakhir, seberapa sering anda merasa bahwa semuanya adalah 0.72 0.72
usaha sia-sia?

Dalam 4 minggu terakhir, seberapa sering anda merasa sangat sedih sampai tidak 0.85 0.83
ada yang bisa menghibur anda?

Dalam 4 minggu terakhir, seberapa sering anda merasa tidak berharga? 1.26 1.69

2. Unidimensionality

The explained variance value, unexplained variance in the first contrast value, and the eigenvalue units
were obtained as stated in table 1, indicating unidimensionality, model fit, and good precision for the
sample (Bonifay et al., 2015). The eigenvalue units of two indicates that there are two additional
variances outside the standard measurement dimension, equivalent to two items (loading >0.3), namely
C2 (loading = 0.84) and C3 (loading = 0.83). Meanwhile, C1 (loading = 0.30) is still within the range of
suspicion of being related to other additional dimensions (Bond et al., 2020).

3. Response Category Function
Evaluation of the response category function values from K-10 shows that:

a. The values of the observed average (—1.81 < —1.02 < —0.31 < 0.36 < 1.13) and the Andrich
thresholds (t1 —1.25 <12 —0.77 <13 1.13 <14 1.89) consisting of 5 item choice categories (never,

rarely, sometimes, almost always, and always) show a consistent increase and no category disrupts
the calculation.

b. The difference in Andrich thresholds between category 2 jarang‘ and category 3 kadang- kadang®,
as well as the difference between category 3 kadang-kadang‘ and category 4 hampir setiap saat’,
shows a value less than 1.4 logits, indicating that these categories tend to misfit the model.

c. The overall outfit MnSq value for all categories is less than 1.5 logits, indicating that they fit the
model.

d. The observed peak probabilities for the five response categories did not conform to the expected
ordering of category functioning under the Rasch model. In particular, the intermediate categories
(jarang’, ‘kadang-kadang’, and ‘hampir setiap saat’) demonstrated depressed peak values
relative to the more extreme categories ( ‘tidak pernah’ and ‘setiap saat’).

Figure 1 displays the probability curves of the five categories. The latent construct assessed,
psychological distress, is mapped on the x-axis, while the probability of category endorsement (0—1) is
shown on the y-axis.

1

None of the time Most of the time Al of the time
0.6 @ (8)

0.5

Category Probability

-5 -4 -3 -2 0 1 2 3 5
Measure relative to item difficulty

Figure 1. Category probability curve from the Kessler Scale (K-10)
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4. Reliability and Separation

a. Reliability
The person reliability, item reliability, and Cronbach‘s alpha of the K-10 indicated excellent
internal consistency as shown in the Table 1. This suggests that the items within the instrument
measured the same underlying construct consistently. High reliability coefficients demonstrate that
the K-10 produces precise and replicable measurements of psychological distress among older
adults with disabilities.

b. Separation Index
Table 1 shows that the person and item separation indexes met the requirements, since the values
are greater than two, enabling stratification of persons and items based on psychological distress
levels using the K-10.

5. Targeting

The average person measure was —0.65 logits (SD = 1.26), compared to 0.00 logits (SD = 0.45) for items,
producing a difference of 0.65 logits. As this falls below the 1-logit criterion, targeting is considered
adequate, with 137 participants (43.5%) situated within the overlap of item thresholds and person distress
levels. Meanwhile, 144 participants (45.7%) have values below the lowest logit of the item preference
level, and 34 participants (10.8%) have values above the highest logit of the item preference level. Figure
2 shows that item distribution adequately targets the sample, though further calibration may improve
interpretability for community-based screening contexts.
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Figure 2. Wright Person-Item Distribution Map. Each represents 3 subjects, and each corresponds to one
person M =mean; S =1 SD; T =2 SD).
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6. Differential Item Functioning (DIF) of Misfitting Item

The Differential Item Functioning (DIF) contrast and probabilities of the misfitting item C10 were
evaluated based on age, gender, marital status, highest level of education, employment status, and health
insurance coverage. The results showed no significant DIF (DIF contrast >0.5 and p <0.05) in the groups
with these characteristics that might affect item C10 (Bond et al., 2020).

7. Convergent Validity

The K-10 has a statistically significant positive correlation with the WHODAS 2.0, with a moderate
correlation category, with a value of r = 0.442 and p-value = 0.00 (<0.05) (Akoglu, 2018). However, this
correlation does not meet the criteria for convergent validity (r >0.6) for the K-10.
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Figure 3. Distribution Map of the Kessler Scale (K-10)-WHODAS 2.0

The results of the K-10 analysis have met the Rasch model expectations, which supports construct
validity so that the instrument can be used effectively. To our knowledge, this is the initial study of the
construct validity of the Indonesian adaptation of the K-10 in older adults with disabilities using Rasch
model. Given the substantial burden of psychological distress among older adults, especially those with
disabilities, reliable measurement tools are indispensable for guiding community mental health and well-
being programs.

In this study, we used 315 data points for other analyses, and the results indicated that the K-10 has good
reliability and unidimensionality, with one misfitting item (C10) identified: Dalam 4 minggu terakhir,
seberapa sering anda merasa tidak berharga?

The average outfit MnSq was 1.03 logit with one misfitting item, C10, Dalam 4 minggu terakhir,
seberapa sering anda merasa tidak berharga? This indicates that the performance of this item is
unpredictable and does not represent the same construct. Consistent with the present study, prior study
from Bangladesh indicated that C10 functioned as a misfitting item, largely attributable to its high
positive residuals and their potential impact on the model‘s overall misfit (Uddin et al., 2018). Misfits
were also found in some participants due to lucky guesses, carelessness, incorrect answer selection,
misunderstanding, or lack of knowledge about the question item, thereby affecting the quality of the item.
In this study, misfit may be caused by differing interpretations among participants, particularly for those
with differing perspectives on the concept of tidak berhargal in item C10. During the adaptation process, it
was found that translating words like worthlessl literally as tidak berhargal may not always be
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appropriate, as the meaning can vary across cultural and psychological contexts. In some cultures,
feelings of worthlessnessl may also be associated with spiritual aspects, social status, or economic
conditions, which may not align with the psychological distress aspects intended in this instrument scale.
Therefore, it may be considered to modify the sentence options to be more easily interpreted and have
similar meanings, such as useless/tidak bergunal or meaningless/tidak berarti (Febriana & Sari, 2024; Kalb,
2025).

The unidimensionality evaluation showed a measurement variance of 54.1% (>50% = good) which means
that most of the measurement variance comes from the same type of construct, namely the level of
psychological distress of a person. Meanwhile, the eigenvalue units of 2.0 (<2) indicate that there are 2
additional variances equivalent to 2 items (loading> 0.3), namely C2 (loading = 0.84) and C3 (loading =
0.83) (Bonifay et al., 2015). Meanwhile, C1 (loading = 0.30) is still within the limits of suspicion of
having a relationship with other additional dimensions (Bond et al., 2020). This may indicate that other
psychological aspects may contribute to the measurement of K-10, such as individual perceptions of their
health conditions or social aspects that affect psychological distress.

The DIF evaluation did not show any bias in any characteristics, including the different procedures for
filling out the instrument through interviewer-administered or self-administered, which indicates that K-
10 is not fixated on only one side of the perspective in calculating the measurement scale. This finding is
consistent with evidence reported in studies conducted in China (Zhu et al., 2021) and Bangladesh (Uddin
et al., 2018) where no bias was found in various characteristics, especially in age and gender. In addition,
it is also in line with research on Dutch, Moroccan, and Turkish participants where no bias was detected
in all characteristics such as gender, age and marital status, educational history, employment status, and
health insurance (Mardiana et al., 2022; Sampasa-Kanyinga et al., 2018). In other words, the K-10 can be
used fairly and does not show systematic differences in the way each participant answers the items on this
scale, so that the validity and reliability of the instrument are maintained.

Comparable reliability values have been documented in prior research, such as 0.884 in Indonesia
(Paramartadewi et al., 2023), and 0.916 in China (Zhu et al., 2021), along with similar findings from other
countries (Calkin et al., 2023). The separation index of the instrument has also met the requirements (>2)
in the sense that it can distinguish items and participants based on their level of psychological distress.

The K-10 response category results scale showed shortcomings in meeting the Rasch model expectations
of, which can be seen based on the difference in peak points on the probability curve and the Andrich
threshold difference of less than 1.4 logits between category 2 _jarang* and category 3 _kadang-kadang’,
as well as the difference between category 3 _kadang-kadang® and category 4 _hampir setiap saat’.
Andrich's threshold difference of fewer than 1.4 logits indicates a lack of clear distinction and is not
sufficiently informative in the response categories on the measurement scale, which tends to confuse
participants' choices and may lead to item misfitting (Calkin et al., 2023).

Response categories that are less in line with the indicators can be rescored by combining several
categories to better match the required indicators (Bond et al., 2020). By combining these categories, will
reduce the number of response categories from 5 to 4 response categories on the Indonesian version of the
K-10 instrument which is in line with research in Australia (Calkin et al., 2023), China (Zhu et al., 2021),
and Bangladesh (Uddin et al., 2018), which found that the irregularity of the threshold refers to a linear
increase in pressure that is not progressively reflected by the response category options (Bond et al.,
2020).

In this study, the response categories were not modified because they still showed adequate criteria for
unidimensionality, and were therefore still able to differentiate between the participants' measured levels
of psychological distress. To optimize the psychometric properties of the Indonesian version of the K-10,
it may be necessary to merge certain response categories, thereby producing a scale that is more
informative and easier for participants to interpret (Bond et al., 2020).

Although the target area of the K-10 was 43.5%, some participants were judged to have psychological
distress levels that were too high for other participants to answer the items and therefore not relevant to
the target sample and vice versa, some participants had psychological distress levels that were too low for
other participants to answer the items. This is consistent with findings reported in studies conducted in
China (Zhu et al., 2021) and Bangladesh (Uddin et al., 2018) which showed that their version of K-10
struggled to distinguish people with low levels of psychological distress, which may be caused by
participants who are already satisfied and in good condition with their current level of distress lower than
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the expected level of psychological distress, and vice versa. However, further research is needed
involving participants with more equal levels of psychological distress overall to achieve good targeting.

Convergent validity for the K-10 could not be confirmed as it did not meet the measurement standard
(r>0.6). However, the results of the correlation test conducted with WHODAS 2.0 show a positive
correlation coefficient classified as moderate strength or moderate from the observation between the K-10
score and WHODAS 2.0 which indicates that the condition of disability has an influence on a person's
psychological distress. This finding is consistent with previous research, which found a positive
correlation with WHODAS 2.0 (Sampasa-Kanyinga et al., 2018). This result suggests that the Indonesian
version of the K-10 provides an accurate and valid assessment of psychological distress in this
population, with measurement expressed on a logit scale.

Overall, the findings of this study demonstrate that the Indonesian version of the K-10 holds strong
practical value for clinical and community settings. Its application can assist health professionals in the
primary care services, such as Community Health Centre (Puskesmas) and Private Health Clinic, in
recognizing early signs of psychological distress among older adults with disabilities and in designing
appropriate psychosocial responses within primary care services.

The Indonesian version of the K-10 is suitable for integration into community outreach programs
(pengabdian masyarakat) and public health nursing services. Its simplicity allows use in screening and
counseling activities conducted by Puskesmas staff or community health workers for early detection of
psychological problems among older adults.

Several limitations should be acknowledged. The distribution of psychological distress among
participants did not fully correspond with the targeted range, as many reported levels that were either
above or below the ideal targeting zone. Additionally, recruitment was limited to participants with
disabilities residing in Bandung, which may constrain the generalizability of the findings across other
Indonesian regions. Nevertheless, these results are expected to enhance current understanding and
contribute to the evidence base on psychological distress in Indonesia.

D. Conclusion

The findings indicate that, despite the presence of misfitting item, inadequate category functioning, and
incomplete targeting of participants, the Indonesian version of the K-10 met key psychometric criteria
under the Rasch model, showing unidimensionality and satisfactory internal consistency. These results
suggest that the Indonesian version of the K-10 has acceptable construct validity for assessing levels of
psychological distress in a sample of older adults with disabilities in Bandung, Indonesia.

The Indonesian version of the K-10 is feasible for use in community health programs and nursing practice
for early screening of psychological distress among older adults with disabilities. Its application can
strengthen mental-health components in elderly care at Puskesmas and community-based services.
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