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(LTCs), health care providers need a valid and reliable tool for assessing patients with one
or more LTCs. Despite the availability of the long-term conditions questionnaire (LTCQ), its
Persian version is not currently available. Given the increasing prevalence of diabetes in Iran,
psychometric evaluation of LTCQ seems necessary. Therefore, this study was conducted to
ensure the reliability and validity of the Persian version of this questionnaire to assess LTCs in
the Iranian diabetic population.

Methods: We performed a methodological study. After the translation process, the face and
content validity of the instrument were evaluated through qualitative and quantitative methods.
To evaluate the construct validity of the Persian version of the questionnaire, a cross-sectional
study was conducted among 205 patients with diabetes mellitus (DM) admitted to the outpatient
clinic of a hospital in Shiraz City, Iran, utilizing exploratory and confirmatory factor analysis
(EFA and CFA, respectively). The Cronbach o method and intraclass correlation coefficient were
used to measure internal consistency and test re-test reliability, respectively. SPSS software,
version 23 and AMOS version 24 were used for statistical analysis.

Results: The findings of maximum likelihood by the varimax rotation and CFA showed that

the Persian version of LTCQ has 3 factors: 1) Adaptation to illness, 2) Independence, and 3)

Self- management. Regarding the EFA, two questions were removed. Considering the CFA,

all questions had factor loadings exceeding 0.3, and the goodness-of-fit indices were deemed

satisfactory (y?/df=1.9). The root mean square error of approximation was 0.056, the comparative
Keywords: ¢ fit index was 0.93, and the parsimony goodness-of-fit index was 0.78. The indices of internal
. consistency and reliability for the LTCQ were close to the acceptable range (the Cronbach o:
0.72-0.85 and intraclass correlation coefficient: 0.78-0.95). Finally, the LTCQ with 18 questions
was approved.

Diabetes mellitus

(DM), Validation study,
Psychometric evaluation,
Reliability, Cultural :  Conclusion: The findings suggest that the Persian version of LTCQ is a valid and reliable tool for
adaptation assessing the impact of illness experienced by Iranian patients with diabetes mellitus.
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Highlights

e Measuring the consequences of long-term health conditions is an essential task for health care providers and
researchers to understand better its impact on the life quality of patients with diabetes mellitus.

e Our main findings indicate that the culturally adapted version of the long-term conditions questionnaire in patients
with diabetes mellitus has high reliability and validity.

e Through rigorous psychometric evaluation of the tool, this study findings significantly improves the diagnosis and
management of chronic conditions in diabetic patients.

Plain Language Summary

Measuring the impact of living with long-term conditions is essential for health care providers and researchers to
understand the impact of these conditions better. Given the high prevalence of diabetes mellitus as a chronic long-
term condition in Iran, and lack of an available Persian tool, we assessed the psychometric properties of long-term
conditions questionnaire (LTCQ). The findings suggest that the Persian version of LTCQ is a valid and reliable tool
to assess the overall impact of living with long-term health conditions among patients with diabetes mellitus in Iran.

Introduction

iabetes mellitus has become a significant

global public health issue. According

to the International Diabetes Federation

(IDF), 536.6 million people were living

with diabetes in 2021, and this figure is

expected to rise by 46%, reaching 783.2
million by 2045 (Zan et al., 2024). Approximately 4.2
million deaths among adults aged 20 to 79 are due to di-
abetes. Globally, diabetes is responsible for an estimated
11.3% of deaths, with nearly half (46.2%) of these oc-
curring in individuals under 60 (Sacedi et al., 2020). Due
to its chronic nature, diabetes requires long-term care,
continuous monitoring of self~-management and support
to prevent acute complications and minimize the risk of
long-term complications. Health specialists recognize
that managing diabetes is intricate and involves address-
ing numerous factors beyond merely controlling blood
sugar levels (Powers et al., 2020).

Not only in Iran, but also in many countries around the
world, including Asian countries, the lack of identifying
diabetic patients affects the individual’s life, leading to
inadequate follow-up and treatment, lacking necessary
coordination in disease management, and ultimately sig-
nificantly increasing diabetes-related mortality (Larijani
et al., 2017). Understanding the impact of long-term con-
ditions (LTCs) on the lives of patients with diabetes mel-
litus (DM) demonstrates the need for multifaceted health
interventions and necessitates policymaking to improve
treatment by health care providers (Hill-Briggs et al.,

2021; Papaspurou et al., 2015). Any health care inter-
vention that can delay the onset of diabetes symptoms or
slow the progression of its complications will play a sig-
nificant role in alleviating patients’ suffering, improving
their quality of life (QOL), and reducing the associated
costs (Daneshkohan et al., 2019). In this regard, under-
standing the long-term health conditions of patients with
DM is an initial assessment that determines the impact of
diabetes on patients’ lives over time and how it deviates
them from living in optimal health conditions. Using this
knowledge, health care providers will be able to establish
long-term care plans for these patients based on the im-
pact of diabetes on their lives, leading to the prevention
of complications as much as possible (Ambrosio et al.,
2023; Tamornpark et al., 2022).

The LTCs questionnaire (LTCQ) was developed as
a patient-reported outcome measure to understand the
experience of a satisfactory life with one or more long-
term health conditions and multimorbidity (Potter et
al., 2017). The questionnaire includes 20 questions that
assess the effects of living with one or more long-term
mental or physical conditions. It was designed for use in
both health and social care contexts. Answers are scored
on a scale from 0 (most negative) to 4 (most positive).
The scores of all 20 questions are combined into a single
overall score, with higher scores reflecting more positive
life experiences (Kelly et al., 2022). It is a concise, self-
reporting tool to measure the overall impact of long-term
conditions (Garcimartin et al., 2017). It was designed to
cover both traditional and non-traditional domains that
enhance health-related QOL, within a broad concept of
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“maintaining well-being with LTCs.” The questionnaire
complements symptom burden assessments through
disease-specific measures. The development of LTCQ
involved a series of steps, including literature reviews,
stakeholder and public consultation, qualitative inter-
views with patients, a translatability evaluation, and an
initial validation survey (Potter et al., 2021).

The availability of a native questionnaire to evaluate
the LTCs of diabetic patients helps health policymakers
and health care providers in Iran make informed deci-
sions for health policy and long-term care planning based
on the insights gained from these evaluations. Since no
study has been conducted in Iran to validate the Persian
version of LTCQ, and chronic diseases including diabe-
tes are on the rise, this study aims to perform the cultural
adaptation and assess the psychometric properties of the
LTCQ in patients with DM.

Materials and Methods
Study design

A methodological study was carried out to evaluate the
psychometric properties of LTCQ. It is an instrument
to assess ‘living well’ in the context of chronic illness.
As a generic patient-reported outcome measure contrib-
uting to a wide range of areas across both health care
and social services, the LTCQ can meet the distinct need
for comprehensive outcome measurement that makes
integrated service provision possible. This tool was de-
veloped in 2016 by potter and colleagues. The validity
and reliability of the questionnaire have been confirmed,
with a Cronbach o value of 0.95 and a confidence inter-
val (CI) of 93% to 95%. The questionnaire comprises 20
items, each rated on a 5-point Likert scale ranging from
“never=0" to “always=4" with higher scores indicating
more favorable living conditions with the disease. The
tool’s scores are adjusted to produce a total LTCQ score
between 0 and 100 (Potter et al., 2017).

The current study was carried out in two phases. Initial-
ly, a forward-backward translation method was applied
(Bradley, 2013; WHO, 2023), and the original version
of LTCQ was translated into Persian (see Appendix 1).
In the second phase, the psychometric properties of the
translated instrument were measured.

A cross-sectional study was designed to evaluate the
construct validity and reliability of the questionnaire. The
subjects were 205 patients with type 2 diabetes selected
from the diabetes clinic of Shahid Beheshti Hospital, Shi-
raz City, Iran, by simple random sampling. The sample
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size was determined to meet the suggested minimum
number of items per case (5-10 items) to ensure the va-
lidity of the factor analysis process (Munro, 2005; Yong
& Pearce, 2013). The study included individuals with an
active profile in the diabetes clinic, aged over 30, and of
native Iranian nationality. Participants with major mental
disorders, such as Alzheimer, congenital mental retarda-
tion, or severe disabilities, like quadriplegia or serious car-
diovascular conditions, were excluded. The research team
confirmed these criteria to ensure accurate sampling.

Forward-backward translation and cross-cultural
adaptation

The instrument was translated from English into Per-
sian following the World Health Organization (WHO)
forward-backward translation standard protocol, with
prior permission obtained from the corresponding au-
thor, as one of the instrument designers (the process of
translation and adaptation of instruments, 2009). two flu-
ent English experts in medical sciences were recruited to
translate the questionnaire into Persian. After making the
necessary corrections in the two translated versions, two
other English-speaking experts unaware of the original
English text, were requested to translate the Persian ver-
sion back into English. The resulting translations were
compared to each other and to the original text to ensure
accuracy in translation. The research team made minor
wording and terminology changes in coordination with
the translation and re-translation teams. A total of 10
type 2 diabetes patients were interviewed to identify any
difficulties they had in reading and understanding the
questionnaire. Finally, 10 faculty members verified the
cultural relevance of the questionnaire. After preparation
of the initial draft of the Persian LTCQ, it was reviewed
to ensure its conceptual compatibility with the original
version and that the items are fit with the cultural values
of Iranian society. Then, the psychometric steps of the
questionnaire began.

Qualitative content validity

Content validity is often measured by relying on the
knowledge of relevant experts (Zamanzadeh et al., 2014).
So, the questionnaire was sent to 10 experts with knowl-
edge and experience in instrument development, adult
nursing, psychiatric nursing, and psychology to evaluate
the qualitative content validity as described in the transla-
tion and cross-cultural adaptation subsection. They were
asked to give their opinions about grammar, wording,
item allocation, and scaling. After discussion and review
by the members, the corrective comments received from
the experts were reviewed and implemented.
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Quantitative content validity

To evaluate the quantitative content validity of the scale,
content validity ratio (CVR) and content validity index
(CVI) were determined. In accordance with the Lawshe
method, a 3-point scale of ‘necessary,” ‘useful but not
necessary,” and ‘not necessary’ were utilized to determine
CVR, and the items that had a score of at least 0.6 were
retained in the questionnaire. To calculate the CVI, the rel-
evance, clarity, and simplicity of each item were assessed
on a 4-point Likert scale, and the corresponding index was
obtained by dividing the number of experts who chose op-
tions 3 and 4 by the total number of experts. Items were
accepted based on a CVI score higher than 0.8 and a CVR
higher than 0.6 (Polit & Beck, 2006).

Construct validity

In the psychometric evaluation of original question-
naires by its designers, exploratory factor analysis (EFA)
is performed to summarize the data, categorize them, and
identify its underlying dimensions (Ahmadi et al., 2022;
Brown, 2015). As the first step of construct validity as-
sessment, the kurtosis test was performed and data nor-
mality was determined among 205 participants (Garson,
2012). Thereafter, the LTCQ factor structure was de-
termined using EFA in SPSS software, version 23. The
Kaiser-Meyer—Olkin (KMO) test and Bartlett test for
sphericity were used to determine sampling adequacy
and appropriateness of the factor analysis. Then, varimax
rotation and maximum likelihood model were utilized to
identify latent factors and select suitable items. Two items
were removed from the factors due to communalities be-
ing below 0.3 (Samuels, 2017), and an 18-item question-
naire was resulted. To confirm the result of the EFA and
evaluation of the 18-item scale we conducted a CFA, by
utilizing structural equation modelling (SEM) in AMOS
software, version 24. Therefore, the first- and second-or-
der models were designed and fit indices were reported
based on cutoff values (Bollen & Long, 1993).

Reliability

To assess the internal consistency of the questionnaire,
the Cronbach a coefficient was calculated. A Cronbach
a coefficient range of 0.70 to 0.95 is acceptable (Bland
& Altman, 1997). The test re-test reliability assessed the
stability of the measurement over time. In this study, the
intraclass correlation coefficient (ICC: 0.78 - 0.95) was
utilized to evaluate test re-test reliability. An ICC score
above 0.80 was deemed acceptable (Koo & Li, 2016;
Anselmi et al., 2019).

Client-Centered Nursing Care

Results

The Persian version of the tool was developed through
a forward-backward translation procedure conducted
by four experts fluent in English. Ten patients with dia-
betes were also interviewed to ensure understanding of
the content of the tool. Ultimately, the Persian version
of the tool was developed for the evaluation of its psy-
chometric properties.

Content and face validity

In the qualitative section, some health-related terms not
commonly used in Iran were substituted with equiva-
lent terms more widely recognized and accepted in our
country. For example, the expression “despite health
conditions” changed to “despite the disease” in some in-
stances. This revision was done to ensure that the study
materials were accessible and easily understood by all
participants, regardless of their level of familiarity with
medical terminology.

As mentioned before, evaluation of content validity
involved a thorough consultation process with experts
in the qualitative section. The experts’ suggestions were
taken into account to enhance the questionnaire’s content
validity, resulting in the modification of the instrument.
Regarding quantitative content validity, all items in the
questionnaire were analyzed, and the CVR scores for all
items surpassed 0.6, while the CVI scores were greater
than 0.8. The results indicated that the questionnaire had
a high level of content validity and none of the items
needed to be removed, demonstrating the suitability of
the questionnaire.

Construct validity

To examine construct validity, we carried out a cross-
sectional study, involving a sample of 205 patients.
Of these patients, over half were female (53.7%). The
age of the patients ranged from 20 to 68 years, with a
Mean+SD age of 48.3+18.4 years. Moreover, 84.7%
of participants were individuals without a university
degree, and 15.3% had some university education. The
mean duration of diabetes among the participants was
7.945.6 years, ranging from 2 to 14 years. It was not-
ed that the majority of the participants (72.6%) had at
least one complication associated with diabetes. These
demographic characteristics provided valuable insights
into the study sample and facilitated the interpretation
of study results (Table 1).
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Table 1. Demographic characteristics of the sample

May 2025. Volume 11. Number 2

Variables No. (%)/MeantSD
Female 110(53.7)
Gender
Male 95(46.3)
Married 140(68.3)
Marital status
Single 65(31.7)
Literate without a degree 46(22.4)
High school/ diploma 127(62.3)
Education
University degree 31(15.2)
Complications (heart disease, eye problems, kidney problems,
neart . 149(72.6)
diabetic neuropathy, gum disease)
Age (y) 48.3+18.4
Duration of diabetes (y) 7.945.6

Before performing factor analysis, the initial 20-item
questionnaire demonstrated a Cronbach o value of
0.852, indicating a high level of internal consistency. Us-
ing the kurtosis test, it was determined that all the items
fell within the acceptable range of -1 to 1, and therefore,
no items were removed. Furthermore, the normality test
and boxplot analysis identified 3 participants (45, 48,
and 197) as consistent outliers across multiple items.
These participants were subsequently excluded from the
dataset. Regarding the results of EFA, good results of
Bartlett test of sphericity (x>=1386.523; P<0.001) and
the KMO (0.85) showed sampling adequacy and provid-
ed minimum standards for conducting a factor analysis
(Bucci et al., 2018; Field, 2013). Having excluded 3 par-
ticipants, we proceeded with EFA, anticipating a three-
factor structure. We assessed item suitability under these
factors, eliminating items with loadings below 0.30. Af-
ter utilizing varimax rotation, the maximum likelihood
model demonstrated superior statistical and theoretical
adequacy (Wood et al., 1996). In particular, items 12
and 20 were omitted from the analysis due to being in-
adequately fit. EFA extracted 3 factors. Using a panel
of professionals in health promotion and psychology, we
named these 3 factors. They were categorized as inde-
pendence, adaptation to illness, and self-management.
Main factors of LTCQ are presented in Table 2.

CFA was conducted with 202 participants In the next
step to evaluate the 18-item 3 factors scale, using SEM
in AMOS software. The factor loading of all questions
was more than 0.3 and the indices of the goodness-of-
fit were acceptable (}*/df=1.9, root mean square error of

Client- Centered Nursing Care

approximation=0.056, comparative fit index=0.93, and
parsimony goodness of fit index=0.78). Table 3 dem-
onstrates the model’s good fit, confirming its adequacy.
The obtained values of the fit indices demonstrate that
the collected data are adequate for measuring the hid-
den variables. Therefore, the findings derived from the
research model estimation are reliable and trustworthy.
Figure 1 illustrates the path analysis related to the ques-
tionnaire’s subdomains and their respective fit indices.

Reliability

The calculated Cronbach o reliability coefficient
(0.852) and the test re-test assessment of the scale’s con-
sistency and temporal stability (0.862) were within ac-
ceptable limits (Table 4).

Discussion

The present study was conducted because of the ab-
sence of a suitable tool for measuring the overall impact
of living with long-term health conditions among pa-
tients with DM. We aimed to establish the psychometric
properties of the Persian version of the questionnaire.
The LTCQ is a recently developed generic patient-re-
ported outcome measure that captures the experiences of
individuals living with long-term conditions. The LTCQ
measures different dimensions of a person’s life, includ-
ing physical and emotional well-being, as well as social
participation and self-management skills. Previous stud-
ies have shown that the questionnaire is valid for a large
and diverse sample of health and social care users (Kelly
et al., 2022; Potter et al., 2017).
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Table 2. Rotated factor matrix a

Factor
e 2 Frenn Adaptation to Self-
Independence
lliness management
Ql Do you feel that you can cope well with your disease? 0.497
Q Felt able to fulfil your responsibilities (e.g. at home, at work, 0.603
in your local community), despite your health condition(s)? ’
a3 Felt able to be as physically actlvg asyou wanted, despite 0.673
your health condition(s)?
Q4 Felt in control of your d§|[y life, despite your health 0.706
condition(s)?
Felt able to take part in activities you enjoy, despite your
Qs health condition(s)? 0.496
Qs Do you feel that your hgme has the necessary facilities that 0.48 0.454
are required for your disease?
Q7 Felt safe at home, despite your health condition(s)? 0.664
a8 Do you feel safe out5|d<_e of your home, despite your 0.561
disease?
Q9 Felt bothered by symptoms of your health condition(s)? 0.562 0.443
Q10 Do you feel that you have become too dependeqt on others 0.521 051
than you really want to be, because of your illness?
Qi1 Felt lonely due to your health condition(s)? 0.49
Q12 Found the different services you use in relation to your 0.327
health condition(s) difficult to cope with? ’
Found your treatment(s) (e.g. medications, therapies)
Q13 difficult to cope with? 037
Q14 Felt that your health condition(s) made you unhappy? 0.764
Q15 Felt that you knew enough about your health condition(s)? 0.77
Had enough social contact with other people, despite your
2tz health condition(s)? s
Q17 Had enough support to cope well with your health 0634
condition(s)?
Q18 Felt confident in managing the day-to-day aspects of your 0509

health condition(s)?

Extraction method: Maximum likelihood.
Rotation method: Varimax with Kaiser normalization.
A rotation converged in 5 iterations.

Client- Centered Nursing Care

The present study evaluated the psychometric proper-
ties of the questionnaire to ensure the appropriateness
and relevance of the instrument, resulting in the retention
of all 18 out of 20 items of the questionnaire. The origi-
nal questionnaire has 3 domains, preserved in the present
study. These domains were impact of LTCs, experiences

Table 3. Fit indices of the confirmatory factor analysis

of services and support, and self-care. The final form of
the Persian version of LTCQ also has 3 domains: inde-
pendence (4 items), adaptation to illness (8 items), and
self-management (6 items). Although domains in original
and Persian version are closely related, the experience of
Iranian patients with services and support about DM has

Methods X3/ df Sig. RMSEA CFI GFI TLI PNFI PCFI
Default Model 191 <0.001 0.069 0.89 0.87 0.87 0.69 0.77
Modified Model 1.60 <0.001 0.056 0.93 0.90 0.92 0.70 0.78

Client- Centered Nursing Care

Abbreviations: CFI: Comparative fit index; GFI: Goodness of fit index; TLI: Tucker-Lewis index; PNFI: Parsimony normed fit

index; PCFI: Parsimony Comparative Fit Index; RMSEA: Root mean square error of approximation.
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Figure 1. First-order confirmatory factor analysis

not been enough, and then domain of "experiences of ser-
vices and support» with 2 questions in the original ver-
sion has changed to domain of «independence» with four
questions. The extracted factors in the Persian version of
LTCQ are similar to the introduced factors in the original
version, and EFA and CFA showed that the questionnaire
has an acceptable structural validity and the current scale
is a reliable tool to use among Iranian type 2 diabetes pa-
tients to assess their overall long-term health conditions.

Table 4. The results of stability and internal consistency

May 2025. Volume 11. Number 2
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The domains of the Persian version of LTCQ are very
closely related to the domains of Living with long-term
condition scale that captures the individual perception of
daily living with LTCs (Ambrosio et al., 2021).

The LTCQ assesses how well individuals can man-
age their daily activities and make decisions about their
lives without relying on external support. The indepen-
dence domain in Persian LTCQ evaluates the extent

Row Subscale Cronbach a Coefficients ICC (95% ClI)
1 Adaptation to illness 0.819 0.91 (0.89 to 0.95)
2 Independence 0.824 0.88 (0.83 t0 0.93)
3 Self-management 0.852 0.86 (0.78 t0 0.91)

Client- Centered Nursing Care
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to which individuals can maintain their autonomy and
perform tasks independently, which is crucial for their
QOL (Potter et al., 2021). Also, the LTCQ includes items
that measure how well individuals have adjusted to their
chronic conditions. The domain of adaptation to illness
evaluates emotional responses, coping level, and overall
well-being, providing insights into how individuals have
integrated the experience of illness into their lives (Potter
et al., 2017; Potter et al., 2021), and the domain of self-
management, including adherence to treatment plans,
symptom monitoring, and lifestyle changes (Cundell &
McShane, 2023) is another domain in Persian LTCQ that
evaluates the individual’s ability to take an active role
in managing their health conditions and identify areas
where additional support or education may be needed
(Cundell & McShane, 2023).

The Coronach a value is 0.95 in the main questionnaire
and the initial validation survey has been carried out with
over 1200 primary care patients and social care recipi-
ents in England (Potter et al., 2017). Besides, in another
study, initial validation survey has been conducted as a
mixed-method study in England (Potter et al., 2021).

There are more than 15 questionnaires for diabetic pa-
tients that assess various aspects of living with diabetes.
Some are single-scale, single-dimensional tools, while
other tools may consider multiple dimensions of life for
diabetic patients. However, none of them fully captures
the overall and long-term impacts of diabetes on a diabetic
patient’s life (Oluchi et al., 2021). In the current study,
we went through standard processes of translation, obtain-
ing face and content validity, doing cross-sectional study,
and achieving statistical results in Cronbach o test, [CC,
test re-test, EFA, and accessing the goodness of fit indi-
ces approved by CFA. It indicates that the instrument is a
valid tool for measuring the relevant constructs in the tar-
get population. The present research finalized the Persian
adaptation of the LTCQ with 18 items and confirmed its
validity and reliability through various analyses.

Conclusion

Overall, our study demonstrate that the LTCQ is a valid
and reliable instrument for assessing the impacts of liv-
ing with one or more mental or physical LTCs and is
suitable for using in both health and social care settings
among patients with DM in Iran. Since data collection
relied on self-reports and utilized non-probability sam-
pling methods for participant selection, the sample may
not accurately represent the entire population of patients
with DM. Therefore, additional studies are required to
evaluate the scale’s reliability, stability, and construct

Client-Centered Nursing Care

validity across various regions. Furthermore, the limited
geographical scope of the data collection may restrict the
broader applicability of the findings.
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Appendix 1. The Persian version of LTCQ
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