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ABSTRACT

This methodological study aimed to adapt the Loneliness Inventory for Older
Adults (LIOA) into Turkish and to evaluate its validity and reliability. The
sample consisted of 384 older adults who presented to a family health center
in Turkey between May and December 2024. Data were collected using
a Personal Information Form, the LIOA, and the UCLA Loneliness Scale
Version 3. The Turkish version of the LIOA revealed a five-factor structure
comprising 29 items, with factor loadings between 0.794 and 0.903.
Goodness-of-fit indices indicated an excellent model fit (x*/df = 1.564, CFl =
0.978, GFI =0.908, NFI =0.943, IFI =0.978, TLI=0.976, RMSEA = 0.038, SRMR
=0.039). The Cronbach’s alpha coefficient for the total scale was 0.951, and
item-total score correlation coefficients ranged from 0.494 to 0.725. These
findings demonstrate that the Turkish version of the LIOA is a valid and
reliable instrument for assessing loneliness among older adults.

Introduction

Aging is a multifaceted process of change that begins in the intrauterine period and continues
throughout the lifespan of all living beings. This process involves not only biological but also social,
psychological, and cultural dimensions (McAuley, 2025). Today, a significant demographic transfor-
mation is underway globally, characterized by declining fertility rates, slowing population growth, and
increasing average life expectancy. Consequently, the proportion of the elderly population is rising
rapidly (Miremadi et al., 2020). It is estimated that over 700 million people worldwide are aged 65 and
older, and this number is projected to double by 2050 (Kasai, 2021). According to the World
Population Prospects report, individuals aged 65 and above accounted for 10% of the global popula-
tion in 2022, and this proportion is expected to rise to 16% by 2050 (United Nations Department of
Economic and Social Affairs, Population Division, 2022). Similarly, data from the Turkish Statistical
Institute (TSI) indicate that this age group, which comprised 9.9% of the population in 2022, is
projected to reach 12.9% by 2030, 16.3% by 2040, and 25.6% by 2080 (Turkish Statistical Institute,
2023). These demographic shifts suggest that, in the coming years, significant challenges will emerge in
managing the care of older adults and addressing aging-related issues (McAuley, 2025; Turkish
Statistical Institute, 2023).

The increasing elderly population gives rise to a range of challenges spanning biological, psycho-
logical, economic, social, and cultural dimensions (Kasai, 2021). Among these, changes in traditional
family structures and living arrangements have notably intensified one of the most pressing issues
faced by older adults: loneliness (Cacioppo & Cacioppo, 2018; O’Suilleabhdin et al., 2019). Loneliness
is defined as an unpleasant and subjective experience that arises when an individual’s social relation-
ships are perceived as insufficient in either quantity or quality (Yanguas et al., 2018). Although
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loneliness can affect individuals across all age groups, older adults are particularly vulnerable, making
advanced age a significant risk factor (Bandari et al., 2019; Mund et al., 2020). Contributing factors
include increased physical disabilities, chronic health problems, financial difficulties, shrinking social
networks, and the loss of a spouse or peers — all of which exacerbate feelings of loneliness in later life
(Quan et al., 2020; Sheftel et al., 2024). A meta-analysis reported that the prevalence of loneliness
among older adults is 28.5%, increasing to 31.3% among those aged 75 and above (Chawla et al., 2021).
Moreover, as global population aging accelerates, loneliness is expected to become an even more
critical public health issue. Notably, the number of older adults living alone is projected to triple
between 2020 and 2050 (Newmyer et al., 2022).

Loneliness is a critical public health concern that adversely impacts both the physical and mental
health of older adults, ultimately increasing the risk of mortality (Sheftel et al., 2024; Zhou et al., 2023).
It has been associated with various health problems, including cardiovascular diseases, stroke
(Hakulinen et al., 2018), diabetes (Richard et al., 2017), cognitive decline (Cachdén-Alonso et al.,
2023), dementia (Li et al., 2023), depression (Martin-Maria et al., 2021), sleep disturbances (Qi et al.,
2023), suicide (Niu et al., 2020), elder abuse (Acierno et al., 2010), and diminished quality of life
(Vespa et al., 2023). Furthermore, loneliness has been shown to negatively affect treatment adherence
(Lu et al., 2020) and impose additional burdens on geriatric care services and healthcare systems
(Valtorta et al., 2018; Zhou et al., 2023). The COVID-19 pandemic has further intensified the
detrimental effects of loneliness among older adults, amplifying global concerns surrounding this
issue (Su et al.,, 2023).

Despite its significant impact on health, the assessment of loneliness is not routinely incorporated
into standard medical care in most healthcare systems (Howland & Stone, 2023; Perissinotto et al.,
2019). Considering the rapid growth of the elderly population and the direct and indirect conse-
quences of loneliness, there is an increasing need to address this phenomenon in a systematic and
evidence-based manner (Chawla et al., 2021; Quan et al., 2020). Although several instruments have
been developed to measure loneliness, widely used measures such as the UCLA Loneliness Scale
primarily emphasize overall perceived loneliness, conceptualizing the construct largely at a global
level. In contrast, loneliness in later life is a multifaceted experience, shaped not only by social
relationships but also by age-related changes such as role loss, reduced social capacity, psychological
suffering, and inefficient interpersonal interactions (Bandari et al., 2022; Wang et al., 2022). In Turkey,
an adaptation study of a loneliness scale for older adults has been conducted (Akgiil & Yesilyaprak,
2015); however, this instrument mainly emphasizes the social dimension of loneliness and may not
sufficiently capture the broader psychosocial and functional aspects experienced in older age. Given
the unique physical, psychological, and social characteristics of older adults, there remains a critical
need for a multidimensional and psychometrically robust assessment tool that can comprehensively
evaluate loneliness in later life and support clinical decision-making, particularly in primary care and
community settings (Bandari et al., 2022). In the Turkish context, strong family ties and intergenera-
tional relations have traditionally played a central role in later-life social support, underscoring the
importance of culturally appropriate and multidimensional assessment tools for evaluating loneliness
in older adults (Akgil & Yesilyaprak, 2015). Accordingly, the present study aimed to adapt the
Loneliness Inventory for Older Adults (LIOA) into Turkish and to evaluate its psychometric proper-
ties, with particular attention to its capacity to capture the multiple dimensions of loneliness specific to
older adulthood.

Method
Design

This study used a descriptive, cross-sectional, and methodological design. The methodological com-
ponent included language adaptation, content validity, construct validity, known-groups validity,
concurrent validity, and reliability analyses.
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Setting and participants

The study population consisted of older adults aged 60 years and above who visited a family health
center in Turkey between May and December 2024. Participants were recruited using
a convenience sampling strategy with consecutive recruitment, whereby eligible older adults
attending the center for routine primary care services during the study period were approached
by the researcher.

The sample size was determined using the item-based sampling method, which is commonly
employed in scale adaptation studies. According to the literature, the pilot implementation of
a candidate scale should involve at least 30 participants (Kishore et al., 2021). Furthermore, for factor
analysis, the recommended sample size is five to ten times the number of items or a minimum of 300
individuals (Boateng et al., 2018; Field, 2024). To assess test — retest reliability, it is emphasized that the
final scale should be administered on two occasions, either consecutively or with an appropriate
interval (Tavsancil, 2019).

Accordingly, a pilot study was conducted with 30 older adults, and data from this group were
excluded from the final analysis. The final sample size was determined based on a ratio of ten
participants per item, targeting a minimum of 290 individuals. However, in order to improve sample
representativeness and enhance the reliability of the findings, the study ultimately included 384 older
adults. Of the individuals approached (n =412), 28 declined to participate, yielding a refusal rate of
approximately 6.8%. The primary reasons for nonparticipation were lack of time and unwillingness to
complete the questionnaires.

For the test — retest reliability assessment, the LIOA was re-administered to a randomly selected
subgroup of 52 participants after a two-week interval. Inclusion criteria were a Mini-Mental State
Examination score of >24, age 260 years, basic literacy, and voluntary participation. Exclusion criteria
included a history of neurocognitive disorders and/or intellectual disability, as well as severe visual or
hearing impairments.

Measures

Data were collected using a Personal Information Form, the LIOA, and the UCLA Loneliness Scale
Version 3.

Personal Information Form: This form was developed by the researchers based on relevant literature
(Akgiil & Yesilyaprak, 2015; Bandari et al., 2022), contains 10 questions designed to assess the socio-
demographic characteristics of older adults.

Loneliness Inventory for Older Adults (LIOA): The inventory was developed by Bandari et al.
(2022) to measure loneliness levels in older adults. It consists of 29 items, each rated on
a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The LIOA
includes five subscales: decreased social capacity (items 1-7), disappointment and uselessness
(items 8-14), psychological suffering (items 15-22), experiencing loneliness at certain times
(items 23-26), and inefficient interactions (items 27-29). The total score on the LIOA ranges
from 29 to 145, with higher scores indicating greater levels of loneliness. No items are reverse-
coded. The Cronbach’s alpha coefficient for the LIOA was reported as 0.94 (Bandari et al,
2022).

UCLA Loneliness Scale-V3: This scale was developed by Russell (1996) to assess individuals’ levels of
loneliness. It consists of 20 items rated on a four-point Likert scale (1: never, 2: rarely, 3: sometimes, 4:
always). Of these items, 11 are negatively worded, while 9 are positively worded. In samples including
university students, nurses, teachers, and older adults, the internal consistency ranged from 0.89 to
0.94. The total score on the scale varies from 20 to 80, with higher scores reflecting greater levels of
loneliness (Russell, 1996). Durak and Senol-Durak (2010) examined the scale’s psychometric proper-
ties in Turkish culture and found a Cronbach’s alpha reliability coefficient of 0.90 in a sample of older
adults.
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Data collection procedure

A presurvey and a cognitive function assessment were initially conducted by the researcher to identify
individuals who met the inclusion and exclusion criteria. Older adults who met these criteria were
provided with detailed information about the study, and written informed consent was obtained. The
data collection instruments were administered to 384 older adults in a private interview room at the
family health center. The forms were completed in approximately 30 minutes per participant. As part
of the test - retest procedure, 52 older adults, randomly selected from the sample, were invited to the
family health center two weeks later to complete the LIOA again. To ensure data matching, partici-
pants were asked to use pseudonyms. All invited participants completed the second assessment, and
no attrition was observed.

Ethical considerations

This study received approval from the Health Sciences Non-Interventional Research Ethics
Committee of Bandirma Onyedi Eylul University (IRB approval number: February 26, 2024/675).
Institutional permission was granted by the X Provincial Health Directorate (decision date: April 24,
2024). Older adults were informed that their participation was voluntary and that they could withdraw
from the study at any time without any consequences. The rights to anonymity and confidentiality
were strictly maintained throughout the study.

Statistical analysis

Data analysis was performed by an independent biostatistician using the Statistical Package for the
Social Sciences (SPSS) and Analysis of Moment Structures (AMOS) software. The normality of item
distributions was assessed using skewness and kurtosis coefficients, which were within acceptable
ranges (1.5 to +1.5), supporting the use of maximum likelihood estimation (Tabachnick & Fidel,
2019). Socio-demographic characteristics of the older adults were summarized using frequency (n),
percentage (%), and mean + standard deviation (M + SD).

Content validity was assessed by calculating the Item-Content Validity Index (I-CVI) and the Scale-
Content Validity Index (S-CVI). Construct validity was evaluated through confirmatory factor
analysis (CFA), using maximum likelihood estimation and the fit indices x*/df, CFI, GFI, NFI, IFI,
TLI, RMSEA, and SRMR. Model fit indices were evaluated according to commonly accepted criteria
(Field, 2024; Hu & Bentler, 1999). Known-groups validity was assessed by comparing the means of the
top 27% and bottom 27% groups using an independent samples t-test. Concurrent validity was
determined through Pearson correlation analysis.

Reliability of the LIOA was assessed using Cronbach’s alpha coefficient, along with item analysis,
and test — retest reliability was evaluated using a two-way random-effects model with absolute
agreement (ICC[2,1]), with 95% confidence intervals calculated. Univariate outliers were examined
using standardized z-scores, and no extreme values exceeding +3 were detected. Missing data were
minimal (<5%) and were handled using listwise deletion. A significance level of p < .05 was applied for
all statistical analyses (Field, 2024; Tabachnick & Fidel, 2019).

Results
Older adults’ characteristics

Among the participants, 50.3% were women, 40.6% were aged between 60 and 65 years, and 49.7% had
basic literacy without formal educational attainment. Additionally, 72.1% were married, and 48.4%
had between four and six children. Moreover, 46.9% of the older adults were retired, 83.3% perceived
their economic status as moderate, and 82.0% evaluated their health status as moderate. Furthermore,
35.9% lived with their family, while 65.1% lived in their own home.
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Translation and cultural adaptation

The scale adaptation process followed the COSMIN and ITC guidelines (Gagnier et al., 2021;
Hernandez et al.,, 2020). On August 2, 2023, initial contact was made with the corresponding author
of the original scale, and written permission was granted via e-mail.

The translation-back translation method was applied to assess the psycholinguistic properties of
the scale. In the first stage, two independent linguists, both native Turkish speakers with advanced
English proficiency and familiarity with scientific terminology, translated the scale from the
original language into Turkish. The translations were reviewed for semantic, conceptual, gramma-
tical, and contextual accuracy by the researchers, the translation team, and a Turkish language
expert. A consensus was reached for each item, resulting in the first draft of the Turkish version;
for more than 95% of the items, the forward translations were deemed sufficiently similar and
were reconciled without major modification through committee review. In the second stage, the
Turkish scale was translated back into English by two independent linguists who were native
English speakers with advanced Turkish skills and no prior exposure to the original scale. The
translations were compared to create the English draft version. The original and back-translated
scales were then evaluated for conceptual equivalence and cultural adaptation, confirming the
achievement of language equivalence.

Validity analysis

The validity of the LIOA was assessed through content, face, construct, known-groups, and concurrent
validity.

Content validity: The content validity of the scale was assessed based on expert evaluations (n = 12;
7 psychiatric nursing specialists and 5 geriatric specialists) via the Davis technique. Both the I-CVI and
S-CVI values were 1.00, with the S-CVTI calculated using the average method (S-CVI/AVE).

Face validity: After the expert panel, a pilot test was conducted with 30 older adults selected through
purposive sampling to assess the clarity and comprehensibility of the Turkish LIOA. The participants
found the items clear and understandable, so no changes were made, and the final version of the scale
was established.

Construct validity: To evaluate the construct validity of the LIOA, a CFA was performed. A path
diagram for the first-order CFA model was created (Figure 1), and regression coefficients were
calculated using maximum likelihood estimation. The model’s fit indices were examined, yielding
Xz/dfz 1.564, CFI=0.978, GFI=0.908, NFI =0.943, IFI=0.978, TLI=0.976, RMSEA =0.038, and
SRMR =0.039 (Table 1). The factor loadings for the LIOA items ranged from 0.794 to 0.903 (Table 2).

Known-groups validity: Known-groups validity was examined by comparing the loneliness scores of
participants in the lowest and highest 27% groups, revealing a statistically significant difference
(p < .001).

Concurrent validity: Concurrent validity was further supported by a strong positive correlation
between the LIOA total score and the UCLA Loneliness Scale (r=0.659, p <.001). In addition, all
LIOA subscales demonstrated moderate and statistically significant correlations with the UCLA
Loneliness Scale, including decreased social capacity (r=0.480), disappointment and uselessness
(r=0.497), psychological suffering (r=0.548), experiencing loneliness at certain times (r=0.424),
and inefficient interactions (r = 0.429) (all p <.001, Table 3).

Reliability analysis

The reliability of the LIOA was evaluated through two primary dimensions: internal consistency
(measured using Cronbach’s alpha and item analysis) and stability (assessed via test-retest reliability).

Internal consistency: The Cronbach’s alpha coefficient for the LIOA was 0.951. Item-total score
correlations ranged from 0.494 to 0.725 (Table 4).
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Figure 1. The first-order confirmatory factor analysis of the LIOA.

Table 1. Model goodness-of-fit indices of the Turkish version of the LIOA.

Indices Good Fit Acceptable fit Results
x2/df 0<x2/df <3 3<y2/df <5 1.564
CFI 0.95<CFI <1 0.90<CFI < 0.95 0.978
GFI 0.95<GFI <1 0.90<GFI < 0.95 0.908
NFI 0.95<NFI <1 0.90<NFI < 0.95 0.943
IFI 0.95<IFI <1 0.90<IFI < 0.95 0.978
TLI 0.95<TLI <1 0.90<TLI < 0.95 0.976
RMSEA 0<RMSEA <0.05 0.05 < RMSEA <0.08 0.038
SRMR 0<SRMR <0.05 0.05 < SRMR <0.08 0.039

Test-retest reliability: Test — retest reliability of the LIOA was evaluated in a subsample of 52 older
adults over a two-week interval. Intraclass correlation coefficients (ICCs) demonstrated excellent test —
retest reliability for the LIOA total score (ICC = 0.973) and all subscales, with ICC values ranging from
0.956 to 0.971 (Table 5).
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Table 2. Factor loadings and model fit indices.

Items Factors SE. CR. p Factor loading
Item 1 <— Decreased social capacity 0.043 0.817 <0.001 0.817
Item 2 <— 0.037 0.882 <0.001 0.882
Item 3 <— 0.038 0.858 <0.001 0.858
Item 4 <— 0.036 0.814 <0.001 0.814
Item 5 <— 0.040 0.867 <0.001 0.867
Item 6 <— 0.039 0.845 <0.001 0.845
Item 7 <— 0.896 0.896
Item 8 <— Disappointment and uselessness 0.048 0.868 <0.001 0.868
Item 9 <— 0.044 0.796 <0.001 0.796
Item 10 <— 0.050 0.834 <0.001 0.834
Item 11 <— 0.045 0.794 <0.001 0.794
Item 12 <— 0.049 0.865 <0.001 0.865
Item 13 <— 0.049 0.865 <0.001 0.865
Item 14 <— 0.852 0.852
Item 15 <— Psychological suffering 0.832 0.832
Item 16 <— 0.048 0.851 <0.001 0.851
Item 17 <— 0.054 0.862 <0.001 0.862
Item 18 <— 0.062 0.903 <0.001 0.903
Item 19 <— 0.049 0.810 <0.001 0.810
Item 20 <— 0.050 0.826 <0.001 0.826
Item 21 <— 0.049 0.840 <0.001 0.840
Item 22 <— 0.049 0.817 <0.001 0.817
Item 23 <— Experiencing loneliness at certain times 0.842 0.842
Item 24 <— 0.040 0.840 <0.001 0.840
Item 25 <— 0.042 0.865 <0.001 0.865
Item 26 <— 0.039 0.838 <0.001 0.838
Item 27 <— Inefficient interactions 0.856 0.856
Item 28 <— 0.047 0.847 <0.001 0.847
Item 29 <— 0.052 0.876 <0.001 0.876

SE: Standard Error; CR: Critical Ratio.

Table 3. Correlation between the LIOA and the UCLA loneliness scale.

Loneliness inventory for older adults UCLA loneliness scale
LIOA total r 0.659**
p 0.000
Decreased social capacity r 0.480**
p 0.000
Disappointment and uselessness r 0.497**
p 0.000
Psychological suffering r 0.548**
p 0.000
Experiencing loneliness at certain times r 0.424**
p 0.000
Inefficient interactions r 0.429**
p 0.000

** <0.001; Pearson correlation analysis.

Discussion

The growing elderly population, together with the fact that advanced age is a significant risk
factor for loneliness, underscores the need for comprehensive measurement tools that address
the specific needs of older adults and capture the multidimensional nature of loneliness
(Bandari et al., 2022; Wang et al., 2022). In this context, the present study aimed to adapt
the LIOA into Turkish and to evaluate its psychometric properties within a primary-care
setting.



8 A. OKYAR AND D. AYDIN

Table 4. Reliability analysis of the Turkish version of the LIOA.

Items Item-total correlation a if item deleted Alpha coefficient
F1: Decreased social capacity 0.949
Item 1 0.721 0.948

Item 2 0.643 0.949

Item 3 0.598 0.949

Item 4 0.564 0.949

Item 5 0.627 0.949

Item 6 0.605 0.949

ltem 7 0.639 0.949

F2: Disappointment and uselessness 0.943
Item 8 0.595 0.949

Item 9 0.560 0.950

Item 10 0.723 0.948

Item 11 0.551 0.950

Item 12 0.569 0.949

Item 13 0.643 0.949

Item 14 0.578 0.949

F3: Psychological suffering 0.950
Item 15 0.675 0.948

Item 16 0.694 0.948

Item 17 0.691 0.948

Item 18 0.725 0.948

Item 19 0.669 0.949

Item 20 0.661 0.949

ltem 21 0.668 0.949

Item 22 0.656 0.949

F4: Experiencing loneliness at certain times 0.906
Item 23 0.592 0.949

Item 24 0.494 0.950

Item 25 0.504 0.950

Item 26 0.526 0.950

F5: Inefficient interactions 0.894
Item 27 0.527 0.950

Item 28 0.592 0.949

Item 29 0.581 0.949

Table 5. Test-retest reliability.

Scale ICC p-value
Loneliness Inventory for Older Adults 0.973 <0.001
Decreased social capacity 0.964 <0.001
Disappointment and uselessness 0.971 <0.001
Psychological suffering 0.956 <0.001
Experiencing loneliness at certain times 0.963 <0.001
Inefficient interactions 0.966 <0.001

ICC: Intraclass Correlation Coefficient.

Validity analysis

Various forms of validity - including content, face, construct, known-groups, and concurrent valid-
ity — are essential for evaluating the quality and adequacy of a measurement tool (Alpar, 2022;
Mohajan, 2017). Content validity is a critical component in determining whether a measurement
tool adequately represents the construct it is intended to assess (Erdogan et al., 2020; Yusoff, 2019).
According to established criteria, I-CVI values 20.78 and S-CVI values 20.90 indicate excellent
content validity (Polit & Beck, 2006; Yusoff, 2019). In the present study, the perfect I-CVI and
S-CVI values obtained using the Davis technique provide strong evidence for the adequacy, clarity,
and cultural relevance of the Turkish version of the LIOA. This high level of expert agreement
supports the appropriateness of the translation and adaptation process and indicates that the scale
items accurately reflect the intended construct. Furthermore, these findings are consistent with those
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reported in the original Iranian version and the Chinese adaptation of the LIOA, suggesting that the
conceptual structure of the scale has been preserved across different cultural contexts (Bandari et al.,
2022; Wang et al., 2022). In addition, face validity was supported through a pilot study in which older
adults reported that the items were clear, understandable, and culturally appropriate.

Construct validity was evaluated using confirmatory factor analysis (CFA), which is recommended
in scale adaptation studies when a predefined theoretical model exists (Erdogan et al., 2020; Seger,
2018). To establish construct validity, specific criteria for model fit must be met: a y*/df ratio between 0
and 3, SRMR between 0 and 0.08, and RMSEA between 0 and 0.05 indicate a good fit. Additionally,
values between 0.95 and 1.00 for GFI, NFI, CFI, IFI, and TLI also indicate a well-fitting model (Field,
2024; Hu & Bentler, 1999; Tabachnick & Fidel, 2019). The CFA results demonstrated excellent model
fit for most indices (x*/df=1.564; CFI=0.978; IFI=0.978; TLI=0.976; RMSEA =0.038; SRMR =
0.039) and acceptable fit for GFI (0.908) and NFI (0.943). These findings confirm the validity of the
Turkish LIOA’s five-factor, 29-item structure. Notably, the fit indices obtained in this study were
higher than those reported in the Chinese version, which may reflect cultural or linguistic influences
on item interpretation (Wang et al., 2022). Moreover, item factor loadings ranged from 0.794 to 0.903,
exceeding the commonly accepted threshold of 0.70 for excellent loadings (Alpar, 2022) and surpass-
ing those reported in the Iranian and Chinese versions (Bandari et al., 2022; Wang et al., 2022). These
results further support the robustness of the factor structure in the Turkish context. In addition, the
scale’s ability to distinguish effectively between individuals with low and high levels of loneliness
provides further evidence of its strong psychometric properties and sensitivity (Tavsancil, 2019).

In Turkish society, strong family ties, intergenerational solidarity, and culturally defined social roles
play an important role in shaping older adults’ experiences and perceptions of loneliness (Akgil &
Yesilyaprak, 2015; Arun & Holdsworth, 2018). Although co-residence with family members is
relatively common, changes in family structure, urbanization, and the migration of younger genera-
tions may reduce emotional support and contribute to feelings of loneliness in later life. Additionally,
role loss following retirement and decreased social participation may further intensify loneliness as
a multidimensional experience that extends beyond social isolation (Arun & Holdsworth, 2018). These
cultural and social characteristics were taken into account during the translation and adaptation
process by prioritizing conceptual and cultural equivalence over literal translation, thereby ensuring
that the scale items adequately reflect the lived experiences of older adults in the Turkish context.

Concurrent validity was examined by assessing the relationship between the Turkish LIOA and the
UCLA Loneliness Scale. Based on a priori expectations, moderate to strong correlations were antici-
pated between the LIOA dimensions and the UCLA Loneliness Scale, reflecting related but non-
identical constructs. A strong positive correlation was observed between the LIOA total score and the
UCLA Loneliness Scale, consistent with findings from the Iranian and Chinese versions (Bandari et al.,
2022; Wang et al., 2022). This result supports the criterion validity of the Turkish version of the LIOA
and its applicability across different cultural contexts. In contrast, correlations between the LIOA
subscales and the UCLA Loneliness Scale were of moderate magnitude, supporting convergent validity
while also indicating that the LIOA captures related yet distinct dimensions of loneliness beyond
a single global loneliness score.

Reliability analysis

Reliability refers to a measurement tool’s ability to produce consistent and stable results. In this study,
reliability was evaluated through internal consistency and invariance. Internal consistency assesses
whether all items in a scale measure the same construct (Erdogan et al., 2020; Mohajan, 2017). In this
study, both Cronbach’s alpha and item-total correlation methods were used to evaluate the internal
consistency of the LIOA. Based on established criteria, a Cronbach’s alpha between 0.00-0.40 is
considered unreliable, 0.40-0.60 indicates low reliability, 0.60-0.80 suggests adequate reliability, and
0.80-1.00 is classified as high reliability (Alpar, 2022; Tavsancil, 2019). The Cronbach’s alpha for the
LIOA in this study was 0.951, indicating high reliability. This result is consistent with the original
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Iranian version (0.94) and the Chinese version (0.89), both of which also demonstrate high reliability
(Bandari et al., 2022; Wang et al., 2022).

Item-total correlation reliability measures the consistency between individual items and the overall
scale structure. A coefficient of 20.40 indicates adequate correlation and strong internal consistency
(Erdogan et al., 2020; Field, 2024). In this study, item-total correlations ranged from 0.494 to 0.725.
Similarly, the original Iranian version and the Chinese adaptation also reported item-total correlations
above 0.40 (Bandari et al., 2022; Wang et al., 2022). These results confirm that the LIOA is a reliable
tool across diverse cultural and linguistic contexts.

Temporal stability, defined as a tool’s ability to provide consistent results over time, was assessed
using a test-retest reliability analysis. This method evaluates the consistency of scores from the same
participants at two different time points (Hajjar, 2018; Mohajan, 2017). The recommended time gap
between measurements is two to four weeks, with at least 30 data pairs (Tavsancil, 2019). In this study,
the LIOA was administered to 52 older adults with a two-week interval, yielding an ICC of 0.973. The
Iranian (Bandari et al., 2022) and Chinese (Wang et al., 2022) versions also reported ICC values 20.80,
supporting the tool’s stability and consistency over time.

Limitations

This study was conducted with older adults attending a single family health center in southern Turkey,
which may limit the generalizability of the findings to the broader older population in Turkey. In
addition, participation was voluntary and data were collected anonymously; however, social desir-
ability bias may have influenced participants’ responses, as some individuals may have tended to
provide answers consistent with perceived social expectations. Although maximum likelihood estima-
tion was considered appropriate based on distributional assumptions, further research may also
employ robust or ordinal estimators (e.g., WLSMV or robust ML with polychoric correlations) to
assess the stability of the factor structure. Furthermore, while known-groups validity provided
supportive evidence in the present study, future research may evaluate discriminant validity in the
factor-analytic sense using indices such as HTMT ratios or AVE-based criteria. Additionally, ethnicity,
language, and religious affiliation were not assessed in the current study, which should be considered
a limitation. Accordingly, future research with larger and more heterogeneous samples may examine
potential group differences and test measurement invariance across diverse subgroups within the
Turkish population.

Conclusion

The Turkish version of the LIOA, comprising five dimensions and 29 items, was found to be a valid
and reliable measurement tool for assessing loneliness among older adults. In the context of primary
care, LIOA scores should be interpreted as indicative rather than diagnostic; higher total and subscale
scores signal increased levels of loneliness and may indicate the need for further psychosocial
assessment. In clinical practice, the LIOA may serve as a screening and monitoring tool, guiding
healthcare professionals in identifying older adults at risk of loneliness and informing appropriate
supportive interventions or referrals. To enhance the generalizability and applicability of the findings,
future research is recommended to include older adult populations from diverse age groups and living
environments, such as nursing homes, home care settings, and other healthcare facilities. Overall, the
LIOA has the potential to serve as a valuable reference instrument in both research and clinical
settings, supporting the development and evaluation of intervention programs aimed at reducing
loneliness among older adults.

Acknowledgements

The authors gratefully acknowledge the older adults for collaborating in this study.



EDUCATIONAL GERONTOLOGY 11

Disclosure statement

The authors have no relevant financial or non-financial interests to disclose, nor competing interests to declare.

Funding

The authors received no financial support for the research, authorship, and/or publication of this article.

ORCID

Abdulkadir Okyar (1) http://orcid.org/0000-0002-8898-9399
Dilek Aydin ([2) http://orcid.org/0000-0002-8721-441X

Author contribution

CRediT: Abdulkadir Okyar: Conceptualization, data curation, investigation, methodology, project administration,
resources, validation, visualization, writing- original draft. Dilek Aydin: Conceptualization, data curation, methodology,
project administration, supervision, validation, visualization, writing- review & editing.

Data availability statement

Data are available upon reasonable request, by sending an e-mail to the corresponding author.

Ethical statement

This study received approval from the Health Sciences Non-Interventional Research Ethics Committee of Bandirma
Onyedi Eylul University (IRB approval number: February 26, 2024/675). Institutional permission was granted by the
Hatay Provincial Health Directorate (decision date: April 24, 2024).

References

Acierno, R, Hernandez, M. A., & Amstadter, A. B., Resnick, H. S., Steve, K., Muzzy, W., Kilpatrick, D. G. (2010).
Prevalence and correlates of emotional, physical, sexual, and financial abuse and potential neglect in the United
States: The national elder mistreatment study. American Journal of Public Health, 100(2), 292-297. https://doi.org/10.
2105/AJPH.2009.163089

Akgiil, H., & Yesilyaprak, B. (2015). Adaption of loneliness scale for elderly into Turkish culture: Validity and reliability
study. Elderly Issues Research Journal, 8(1), 34-45.

Alpar, R. (2022). Applied statistics and validity-reliability (7th ed.). Detay Publishing.

Arun, O., & Holdsworth, J. K. (2018). Generational care and support mechanisms in Turkey: Identifying at-risk
populations. In Y. Esen & C. Nuhrat (Eds.), Research on family structures in Turkey (pp. 360-383). The General
Directorate of Family and Social Services.

Bandari, R., Khankeh, H. R., Shahboulaghi, F. M., Ebadi, A., Keshtkar, A. A., & Montazeri, A. (2019). Defining loneliness
in older adults: Protocol for a systematic review. Systematic Reviews, 8(1), 26. https://doi.org/10.1186/s13643-018-
0935-y

Bandari, R., Mohammadi Shahboulaghi, F., Khankeh, H., Ebadi, A., & Montazeri, A. (2022). Development and
psychometric evaluation of the loneliness inventory for older adults (lonely): A mixed-methods study. Nursing
Open, 9(6), 2804-2813. https://doi.org/10.1002/n0p2.983

Boateng, G. O., Neilands, T. B., Frongillo, E. A., Melgar-Quifionez, H. R., & Young, S. L. (2018). Best practices for
developing and validating scales for health, social, and behavioral research: A primer. Frontiers in Public Health, 6,
149. https://doi.org/10.3389/fpubh.2018.00149

Cachon-Alonso, L., Hakulinen, C., Jokela, M., Komulainen, K., & Elovainio, M. (2023). Loneliness and cognitive
function in older adults: Longitudinal analysis in 15 countries. Psychology and Aging, 38(8), 778-789. https://doi.
0rg/10.1037/pag0000777

Cacioppo, J. T., & Cacioppo, S. (2018). The growing problem of loneliness. The Lancet, 391(10119), 426. https://doi.org/
10.1016/S0140-6736(18)30142-9


https://doi.org/10.2105/AJPH.2009.163089
https://doi.org/10.2105/AJPH.2009.163089
https://doi.org/10.1186/s13643-018-0935-y
https://doi.org/10.1186/s13643-018-0935-y
https://doi.org/10.1002/nop2.983
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.1037/pag0000777
https://doi.org/10.1037/pag0000777
https://doi.org/10.1016/S0140-6736(18)30142-9
https://doi.org/10.1016/S0140-6736(18)30142-9

12 (&) A.OKYAR AND D. AYDIN

Chawla, K., Kunonga, T. P, Stow, D., Barker, R., Craig, D., & Hanratty, B. (2021). Prevalence of loneliness amongst older
people in high-income countries: A systematic review and meta-analysis. PLOS ONE, 16(7), €0255088. https://doi.
org/10.1371/journal.pone.0255088

Durak, M., & $enol-Durak, E. (2010). Psychometric qualities of the UCLA loneliness scale-version 3 as applied in
a Turkish culture. Educational Gerontology, 36(10-11), 988-1007. https://doi.org/10.1080/03601271003756628

Erdogan, S., Nahcivan, N., & Esin, N. (2020). Research process, practice and critical in nursing (4th ed.). Nobel Medical
Bookstores.

Field, A. (2024). Discovering statistics using IBM SPSS statistics (6th ed.). Sage Publications.

Gagnier, J. J., Lai, J., Mokkink, L. B., & Terwee, C. B. (2021). COSMIN reporting guideline for studies on measurement
properties of patient-reported outcome measures. Quality of Life Research, 30(8), 2197-2218. https://doi.org/10.1007/
s11136-021-02822-4

Hajjar, S. T. (2018). Statistical analysis: Internal-consistency reliability and construct validity. International Journal of
Quantitative and Qualitative Research Methods, 6(1), 46-57.

Hakulinen, C., Pulkki-Raback, L., Virtanen, M., Jokela, M., Kivimiki, M., & Elovainio, M. (2018). Social isolation and
loneliness as risk factors for myocardial infarction, stroke and mortality: UK Biobank cohort study of 479, 054 men
and women. Heart, 104(18), 1536-1542. https://doi.org/10.1136/heartjnl-2017-312663

Hernéndez, A., Hidalgo, M. D., Hambleton, R. K., & Gémez-Benito, J. (2020). International test commission guidelines
for test adaptation: A criterion checklist. Psicothema, 32(3), 390-398. https://doi.org/10.7334/psicothema2019.306

Howland, J., & Stone, A. (2023). Public health nurses for case finding, assessment and referral of community-dwelling
socially isolated and/or lonely older adults. Frontiers in Public Health, 11, 1114792. https://doi.org/10.3389/fpubh.
2023.1114792

Hu, L. T., & Bentler, P. M. (1999). Cutoft criteria for fit indexes in covariance structure analysis: Conventional criteria
versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1-55. https://doi.org/10.
1080/10705519909540118

Kasai, T. (2021). Preparing for population ageing in the Western Pacific Region. The Lancet Regional Health- Western
Pacific, 6, 100069. https://doi.org/10.1016/j.Janwpc.2020.100069

Kishore, K., Jaswal, V., Kulkarni, V., & De, D. (2021). Practical guidelines to develop and evaluate a questionnaire.
Indian Dermatology Online Journal, 12(2), 266-275. https://doi.org/10.4103/idoj.IDOJ_674_20

Li, Y., Wang, X., Guo, L., Zhu, L., Shi, J., Wang, W., & Lu, C. (2023). Eight year trajectories of late-life loneliness and
incident dementia: A nationally representative cohort study. The American Journal of Geriatric Psychiatry, 31(7), 475-
486. https://doi.org/10.1016/j.jagp.2022.12.002

Lu,J., Zhang, N., Mao, D., Wang, Y., & Wang, X. (2020). How social isolation and loneliness effect medication adherence
among elderly with chronic diseases: An integrated theory and validated cross-sectional study. Archives of
Gerontology and Geriatrics, 90, 104154. https://doi.org/10.1016/j.archger.2020.104154

Martin-Maria, N., Caballero, F. F., Lara, E., Doménech-Abella, J., Haro, . M., Olaya, B., Ayuso-Mateos, J. L., & Miret, M.
(2021). Effects of transient and chronic loneliness on major depression in older adults: A longitudinal study.
International Journal of Geriatric Psychiatry, 36(1), 76-85. https://doi.org/10.1002/gps.5397

McAuley, M. T. (2025). The evolution of ageing: Classic theories and emerging ideas. Biogerontology, 26, 6. https://doi.
0rg/10.1007/s10522-024-10143-5

Miremadi, M., Bandari, R., Heravi-Karimooi, M., Rejeh, N., Sharif Nia, H., & Montazeri, A. (2020). The Persian short
form aging perceptions questionnaire (APQ-P): A validation study. Health and Quality of Life Outcomes, 18(1), 7.
https://doi.org/10.1186/s12955-019-1259-x

Mohajan, H. K. (2017). Two criteria for good measurements in research: Validity and reliability. Annals of Spiru Haret
University Economic Series, 17(4), 59-82. https://doi.org/10.26458/1746

Mund, M., Freuding, M. M., M6bius, K., Horn, N., & Neyer, F. J. (2020). The stability and change of loneliness across the
life span: A meta-analysis of longitudinal studies. Personality and Social Psychology Review, 24(1), 24-52. https://doi.
org/10.1177/1088868319850738

Newmyer, L., Verdery, A. M., Wang, H., & Margolis, R. (2022). Population aging, demographic metabolism, and the
rising tide of older adult loneliness around the world. Population and Development Review, 48(3), 829-862. https://
doi.org/10.1111/padr.12506

Niu, L., Jia, C.,, Ma, Z., Wang, G., Sun, B, Zhang, D., & Zhou, L. (2020). Loneliness, hopelessness and suicide in later life:
A case-control psychological autopsy study in rural China. Epidemiology and Psychiatric Sciences, 29, e119. https://
doi.org/10.1017/52045796020000335

O’Stilleabhdin, P. S., Gallagher, S., & Steptoe, A. (2019). Loneliness, living alone, and all-cause mortality: The role of
emotional and social loneliness in the elderly during 19 years of follow-up. Psychosomatic Medicine, 81(6), 521-526.
https://doi.org/10.1097/PSY.0000000000000710

Perissinotto, C., Holt-Lunstad, J., Periyakoil, V. S., & Covinsky, K. (2019). A practical approach to assessing and
mitigating loneliness and isolation in older adults. Journal of the American Geriatrics Society, 67(4), 657-662.
https://doi.org/10.1111/jgs.15746

Polit, D. F., & Beck, C. T. (2006). The content validity index: Are you sure you know what’s being reported? Critique and
recommendations. Research in Nursing & Health, 29(5), 489-497. https://doi.org/10.1002/nur.20147


https://doi.org/10.1371/journal.pone.0255088
https://doi.org/10.1371/journal.pone.0255088
https://doi.org/10.1080/03601271003756628
https://doi.org/10.1007/s11136-021-02822-4
https://doi.org/10.1007/s11136-021-02822-4
https://doi.org/10.1136/heartjnl-2017-312663
https://doi.org/10.7334/psicothema2019.306
https://doi.org/10.3389/fpubh.2023.1114792
https://doi.org/10.3389/fpubh.2023.1114792
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1016/j.lanwpc.2020.100069
https://doi.org/10.4103/idoj.IDOJ_674_20
https://doi.org/10.1016/j.jagp.2022.12.002
https://doi.org/10.1016/j.archger.2020.104154
https://doi.org/10.1002/gps.5397
https://doi.org/10.1007/s10522-024-10143-5
https://doi.org/10.1007/s10522-024-10143-5
https://doi.org/10.1186/s12955-019-1259-x
https://doi.org/10.1186/s12955-019-1259-x
https://doi.org/10.26458/1746
https://doi.org/10.1177/1088868319850738
https://doi.org/10.1177/1088868319850738
https://doi.org/10.1111/padr.12506
https://doi.org/10.1111/padr.12506
https://doi.org/10.1017/S2045796020000335
https://doi.org/10.1017/S2045796020000335
https://doi.org/10.1097/PSY.0000000000000710
https://doi.org/10.1097/PSY.0000000000000710
https://doi.org/10.1111/jgs.15746
https://doi.org/10.1111/jgs.15746
https://doi.org/10.1002/nur.20147

EDUCATIONAL GERONTOLOGY 13

Qi, X., Malone, S. K., Pei, Y., Zhu, Z., & Wu, B. (2023). Associations of social isolation and loneliness with the onset of
insomnia symptoms among middle-aged and older adults in the United States: A population-based cohort study.
Psychiatry Research, 325, 115266. https://doi.org/10.1016/j.psychres.2023.115266

Quan, N. G., Lohman, M. C,, Resciniti, N. V., & Friedman, D. B. (2020). A systematic review of interventions for
loneliness among older adults living in long-term care facilities. Aging & Mental Health, 24(12), 1945-1955. https://
doi.org/10.1080/13607863.2019.1673311

Richard, A., Rohrmann, S., Vandeleur, C. L., Schmid, M., Barth, J., & Eichholzer, M. (2017). Loneliness is adversely
associated with physical and mental health and lifestyle factors: Results from a Swiss national survey. PLOS ONE, 12
(7), e0181442. https://doi.org/10.1371/journal.pone.0181442

Russell, D. W. (1996). UCLA loneliness scale (version 3): Reliability, validity, and factor structure. Journal of Personality
Assessment, 66(1), 20-40. https://doi.org/10.1207/s15327752jpa6601_2

Seger, 1. (2018). Psychological test development and adaptation process (2nd ed.). An1 Publishing.

Sheftel, M. G., Margolis, M., & Verdery, A. M. (2024). Life events and loneliness transitions among middle-aged and
older adults around the world. The Journals of Gerontology, Series B: Psychological Sciences and Social Sciences, 79(1),
1-10. https://doi.org/10.1093/geronb/gbad149

Su, Y., Rao, W., Li, M., Caron, G., D’Arcy, C., & Meng, X. (2023). Prevalence of loneliness and social isolation among
older adults during the COVID-19 pandemic: A systematic review and meta-analysis. International Psychogeriatrics,
35(5), 229-241. https://doi.org/10.1017/S1041610222000199

Tabachnick, B. G., & Fidel, L. S. (2019). Using multivariate statistics (7th ed.). Pearson.

Tavsancil, E. (2019). Measuring attitudes and data analysis with SPSS (6th ed.). Nobel Academic Publishing.

Turkish Statistical Institute. (2023). Elderly statistics 2022. Turkish Statistical Institute.

United Nations Department of Economic and Social Affairs, Population Division. (2022). World population prospects
2022: Summary of results. UN DESA/POP/2022/TR/NO.3.

Valtorta, N. K., Moore, D. C,, Barron, L., Stow, D., & Hanratty, B. (2018). Older adults’ social relationships and health
care utilization: A systematic review. American Journal of Public Health, 108(4), el-el0. https://doi.org/10.2105/
AJPH.2017.304256

Vespa, A., Spatuzzi, R., Fabbietti, P., DiRosa, M., Bonfigli, A. R., Corsonello, A., Gattafoni, P., & Giulietti, M. V. (2023).
Association between sense of loneliness and quality of life in older adults with multimorbidity. International Journal
of Environmental Research and Public Health, 20(3), 2615. https://doi.org/10.3390/ijerph20032615

Wang, Y., Li, S., Zou, X., Xu, L., & Ni, Y. (2022). Cross-cultural adaptation and validation of the Chinese version of the
loneliness scale for older adults. Geriatric Nursing, 48, 190-196. https://doi.org/10.1016/j.gerinurse.2022.10.004

Yanguas, J., Pinazo-Henandis, S., & Tarazona-Santabalbina, F. J. (2018). The complexity of loneliness. Acta Bio-Medica:
Atenei Parmensis, 89(2), 302-314. https://doi.org/10.23750/abm.v89i2.7404

Yusoff, M. S. B. (2019). Abc of content validation and content validity index calculation. Resource, 1(2), 49-54. https://
doi.org/10.21315/eimj2019.11.2.6

Zhou, X, Yang, F., & Gao, Y. (2023). A meta-analysis of the association between loneliness and all-cause mortality in
older adults. Psychiatry Research, 328, 115430. https://doi.org/10.1016/j.psychres.2023.115430


https://doi.org/10.1016/j.psychres.2023.115266
https://doi.org/10.1080/13607863.2019.1673311
https://doi.org/10.1080/13607863.2019.1673311
https://doi.org/10.1371/journal.pone.0181442
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.1093/geronb/gbad149
https://doi.org/10.1017/S1041610222000199
https://doi.org/10.2105/AJPH.2017.304256
https://doi.org/10.2105/AJPH.2017.304256
https://doi.org/10.3390/ijerph20032615
https://doi.org/10.1016/j.gerinurse.2022.10.004
https://doi.org/10.23750/abm.v89i2.7404
https://doi.org/10.21315/eimj2019.11.2.6
https://doi.org/10.21315/eimj2019.11.2.6
https://doi.org/10.1016/j.psychres.2023.115430

	Abstract
	Introduction
	Method
	Design
	Setting and participants
	Measures
	Data collection procedure
	Ethical considerations
	Statistical analysis

	Results
	Older adults’ characteristics
	Translation and cultural adaptation
	Validity analysis
	Reliability analysis

	Discussion
	Validity analysis
	Reliability analysis
	Limitations

	Conclusion
	Acknowledgements
	Disclosure statement
	Funding
	ORCID
	Author contribution
	Data availability statement
	Ethical statement
	References

