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Abstract:

BACKGROUND AND AIM: Chronic obstructive pulmonary disease (COPD) is frequently associated
with fatigue, which negatively affects quality of life. The Functional Assessment of Chronic lliness Ther-
apy-Fatigue (FACIT-F) scale is widely used to assess fatigue; however, its psychometric properties
have not yet been established in Turkish patients with COPD. This study aimed to evaluate the reliabil-
ity and preliminary construct validity of the Turkish version of the FACIT-F scale in patients with COPD.

METHODS: A total of 135 patients with a confirmed diagnosis of COPD (mean age 66.55+9.11 years)
participated in the study. Internal consistency was assessed using Cronbach’s alpha, and test-retest
reliability was evaluated using the intraclass correlation coefficient (ICC). Exploratory factor analysis
(EFA) was conducted to examine the factorial structure of the scale. Construct validity was assessed
through correlation analyses with related clinical and functional measures. Known-group comparisons
were performed according to disease severity.

RESULTS: Cronbach’s alpha for the Turkish FACIT-F scale was a=0.945, and the ICC was 0.954.
The scale showed strong correlations with the Piper Fatigue Scale (r=-0.725 to -0.820) and the COPD
and Asthma Fatigue Scale (r=-0.760). Moderate correlations were observed with the modified Medical
Research Council dyspnea scale (r=-0.489), the COPD Assessment Test (r=-0.588), the Center for Ep-
idemiologic Studies Depression Scale (r=-0.501), and St. George’s Respiratory Questionnaire scores
(r=-0.437 to0 -0.652). Factor analysis confirmed a one-factor structure, with factor loadings ranging from
0.605 to 0.879.

CONCLUSIONS: The Turkish version of the FACIT-F scale is a reliable and psychometrically sound
instrument for assessing fatigue in patients with COPD. Its use in clinical and rehabilitation settings
may facilitate systematic evaluation of fatigue severity and support individualized patient management.
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Introduction

hronic obstructive pulmonary disease (COPD)

is characterized by persistent and progressively
worsening airflow limitation resulting from an abnor-
mal inflammatory response of the lungs to noxious par-
ticles or gases.!!! Recognized as a major public health
concern worldwide, COPD affects approximately
12.64% of individuals over the age of 40 based on fixed-
ratio diagnostic criteria.”! The disease typically de-
velops from chronic airway inflammation, commonly
manifesting as chronic bronchitis, along with alveolar
destruction known as emphysema.l"?l Patients with
COPD frequently present with respiratory symptoms
such as dyspnea, chronic cough, and increased sputum
production, as well as extrapulmonary manifestations
including fatigue, musculoskeletal pain, psychological
distress, and reduced muscle strength.®** The coexis-
tence of these symptoms substantially impairs physical
functioning and perceived health status.?!

Fatigue is defined as a persistent and overwhelming
sense of tiredness or lack of energy that is dispropor-
tionate to physical activity and not relieved by rest.’! In
patients with COPD, fatigue is recognized as the second
most common and burdensome symptom after dysp-
nea. Epidemiological studies report that the prevalence
of fatigue in this patient group varies considerably,
ranging from 17% to 95%.7' This symptom exerts a sub-
stantial negative impact on patients’” physical capacity,
activity participation, and overall quality of life, often
resulting in increased reliance on others.’” Further-
more, fatigue has been associated with poorer clinical
outcomes, including a heightened risk of acute exacer-
bations and increased mortality rates in patients with
chronic respiratory conditions.!"!

Considering the rising awareness of fatigue as a critical
symptom in patients with COPD, the development and
application of concise, feasible, and psychometrically ro-
bust measurement tools for assessing fatigue in this pop-
ulation have become increasingly important.!')

A wide range of instruments has been used to assess fa-
tigue in patients with COPD, including unidimensional,
multidimensional, and disease-specific scales.'"? These
instruments include the Brief Fatigue Inventory,"” the
Identity—Consequence Fatigue Scale, the Fatigue Im-
pact Scale, ! the Multidimensional Fatigue Inventory, !

the Checklist Individual Strength,!'” the Fatigue Sever-
ity Scale,'® the Piper Fatigue Scale,” the Manchester
COPD Fatigue Scale,™ and the COPD and Asthma Fa-
tigue Scale.?!! Among these, the Functional Assessment
of Chronic Illness Therapy-Fatigue (FACIT-F) scale is one
of the most frequently used measures.™

The psychometric properties of patient-reported out-
come measures cannot be assumed to be universally sta-
ble across different cultural, linguistic, and clinical con-
texts. Cultural norms, language structure, health beliefs,
and symptom expression can substantially influence how
individuals perceive, interpret, and report subjective ex-
periences such as fatigue.”>®! Therefore, even when an
instrument has demonstrated strong psychometric per-
formance in its original language or in other populations,
re-evaluation within a new cultural context is essential to
ensure measurement accuracy, conceptual equivalence,
and clinical interpretability.**

In addition to cultural considerations, disease-specific
characteristics further justify renewed psychometric
evaluation. The FACIT-F scale was originally devel-
oped for oncology populations, in which fatigue is of-
ten driven by mechanisms such as cancer-related ane-
mia, systemic inflammation, and treatment-related side
effects.”>*! In contrast, fatigue in COPD arises from
distinct and multifactorial mechanisms, including per-
sistent dyspnea, sleep disturbances, reduced physical
activity, skeletal muscle dysfunction, and chronic sys-
temic inflammation.”?! These differences may influ-
ence both the severity and functional impact of fatigue,
underscoring the importance of examining whether the
FACIT-F scale retains its structural validity and mea-
surement properties in patients with COPD. /]

The 13-item FACIT-F scale is a widely used instrument
designed to assess multiple dimensions of fatigue in pa-
tients with chronic illnesses.!"'? Although it has been
frequently applied in populations with COPD, the psy-
chometric properties of its Turkish adaptation have not
yet been evaluated. Accordingly, this study aimed to
assess the psychometric properties, specifically the reli-
ability and preliminary construct validity, of the Turkish
version of the FACIT-F scale in a population with COPD.
It was hypothesized that the Turkish version would
demonstrate high internal consistency, strong test-retest
reliability, and construct validity consistent with findings
reported in other patient populations.
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Materials and Methods

Research design and ethical considerations

This methodological cross-sectional study was con-
ducted between April 2023 and October 2024 at the
Department of Chest Diseases, Izmir Katip Celebi Uni-
versity Faculty of Medicine, [zmir, Tiirkiye. The Turkish
version of the Functional Assessment of Chronic Illness
Therapy-Fatigue (FACIT-F) scale was obtained from the
official FACIT.org website, and formal permission for
its use in psychometric evaluation was granted. Ethi-
cal approval for the study protocol was obtained from
the Izmir Katip Celebi University Non-invasive Clinical
Research Ethics Committee (Approval Number: 0383,
Date: 22.09.2022). All study procedures were conducted
in accordance with the principles of the Declaration of
Helsinki. Written informed consent was obtained from
all participants prior to data collection.

Participants and procedure

Individuals aged 40 years and older with a confirmed
clinical diagnosis of COPD, verified by a respiratory
specialist in accordance with the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) criteria,™
were included in the study. Participants were required
to be clinically stable for at least three months and flu-
ent in Turkish. Exclusion criteria included the presence
of coexisting systemic, cardiovascular, neurological, or
musculoskeletal conditions; other pulmonary diseases;
or cognitive impairments that could interfere with com-
prehension or task completion.

Demographic and clinical characteristics, including age,
sex, educational level, employment status, body mass
index, disease duration, and pulmonary function test re-
sults, were recorded. To assess test-retest reliability, the
FACIT-F scale was re-administered one week after the
initial assessment.

Outcome measures

In this study, a standardized methodology for scale vali-
dation was applied in accordance with established guide-
lines.?! Sociodemographic data (age, sex, educational
level, and employment status) and clinical information
(body mass index, disease duration, and pulmonary
function test results) were collected. To evaluate con-
struct validity, participants completed the Turkish ver-
sions of several validated instruments in addition to the
FACIT-F scale.'! These instruments included the Piper

Fatigue Scale,® the COPD and Asthma Fatigue Scale, ")
the modified Medical Research Council (mMRC) Dysp-
nea Scale,®? the COPD Assessment Test (CAT),®! the
St. George’s Respiratory Questionnaire (SGRQ),*! and
the Center for Epidemiologic Studies Depression Scale
(CES-D).®! Test-retest reliability of the FACIT-F scale
was assessed by re-administering the instrument to par-
ticipants one week after the initial evaluation. All data
collection procedures were performed by an experienced
and qualified physiotherapist.

FACIT-F Scale: The FACIT-F is a 13-item self-adminis-
tered questionnaire developed to assess multiple dimen-
sions of fatigue. It was originally designed for use in pa-
tients with cancer-related anemia.! The scale evaluates
both the intensity of fatigue (items 14 and 7) and its
impact on daily functioning (items 5-6 and 8-13). Each
item is scored on a five-point Likert scale ranging from 0
to 4, yielding a total score between 0 and 52, with higher
scores indicating lower fatigue severity.!"!]

Piper Fatigue Scale: This 22-item instrument assesses
the subjective experience of fatigue across four domains:
behavioral/severity, affective meaning, sensory percep-
tion, and cognitive/mood status.® Each item is rated
on a 0-10 scale. The total score is calculated by averag-
ing item responses, with higher mean scores indicating
greater perceived fatigue.

COPD and Asthma Fatigue Scale: This fatigue-specific
instrument consists of 12 items and was developed to as-
sess fatigue levels in patients with COPD and asthma.B!
Items are rated on a five-point Likert scale. The total raw
score ranges from 12 to 60 and is converted to a standard-
ized 0-100 scale using a predefined formula, with higher
scores indicating greater fatigue severity.

mMRC Dyspnea Scale: The modified Medical Research
Council (mMRC) Dyspnea Scale is a brief, five-point
measure used to assess the degree of breathlessness ex-
perienced during daily physical activities. Patients rate
their dyspnea from 0 (no breathlessness) to 4 (very severe
dyspnea), based on the level of exertion required to pro-
voke symptoms. This scale is used as a practical indica-
tor of functional respiratory impairment.’*?

COPD Assessment Test: The CAT is an eight-item ques-
tionnaire designed to assess the health status of patients
with COPD.®! It captures symptoms such as dyspnea,
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cough, and sputum production, as well as broader health
concerns including sleep quality and fatigue. Each item
is scored from 0 to 5, yielding a total score between 0 and
40, with higher scores indicating more severe symptoms
and poorer quality of life.

St. George’s Respiratory Questionnaire: The SGRQ
is a disease-specific instrument developed to evaluate
health-related quality of life in patients with chronic re-
spiratory diseases.*! It consists of 50 items across three
domains: respiratory symptoms, activity limitations, and
the overall impact of the disease. Each domain is scored
separately, and a total score ranging from 0 (no impair-
ment) to 100 (maximum impairment) is calculated.

CES-Depression Scale: The CES-D is a 20-item instrument
designed to assess the frequency and severity of depres-
sive symptoms in the general population. Respondents in-
dicate how often they experienced each symptom during
the preceding week using a four-point Likert scale (0-3).
Total scores range from 0 to 60, with higher scores reflect-
ing greater depressive symptom burden. In most research
settings, a score of 16 or higher is considered indicative of
clinically relevant depressive symptomatology.©!

Statistical analysis

There is no universally accepted consensus regarding
the minimum sample size required for validation stud-
ies; however, a commonly cited recommendation is to
include 2-20 participants per item.”*! Given that the
FACIT-F scale comprises 13 items, the inclusion of 135
participants exceeded these recommendations and was
considered sufficient for reliability analyses and ex-
ploratory factor analysis. However, this sample size may
be considered borderline for more advanced psychome-
tric procedures, such as confirmatory factor analysis or
subgroup-based validity testing.

All statistical analyses were performed using IBM
SPSS Statistics for Windows, version 22.0 (IBM Corp.,
Armonk, NY, USA). The normality of continuous vari-
ables was assessed using the Kolmogorov-Smirnov test
in conjunction with visual inspection of histograms. De-
scriptive statistics were presented as means and stan-
dard deviations for variables with a normal distribu-
tion, and as medians with interquartile ranges (25"-75%
percentiles) for variables that did not meet normality
assumptions. Categorical variables were summarized
as frequencies and percentages.

Internal consistency of the FACIT-F scale was evaluated
using Cronbach’s alpha coefficient, with values greater
than 0.70 considered indicative of acceptable reliability.
] Intra-rater reliability for both total scale scores and in-
dividual items was assessed using the intraclass correla-
tion coefficient (ICC) based on a two-way random-effects
model with absolute agreement. ICC values greater than
0.90 were interpreted as indicating excellent reliability.[*’!

To explore the factorial structure of the scale, exploratory
factor analysis (EFA) was conducted to evaluate the under-
lying dimensional structure of the FACIT-F scale. A mini-
mum explained variance threshold of 60% was considered
supportive of a unidimensional structure. Prior to EFA, the
suitability of the data for factor analysis was assessed.

Concurrent validity was examined using Pearson or
Spearman correlation coefficients, depending on the dis-
tributional characteristics of the variables. Ninety-five
percent confidence intervals (CIs) were calculated for all
relevant estimates. To assess convergent validity, it was
hypothesized that FACIT-F scores would demonstrate
moderate to strong correlations with other fatigue-related
instruments, disease severity indices, dyspnea scales, de-
pression measures, and quality-of-life assessments.

The interpretation of correlation magnitude followed
established thresholds: negligible (I1rl<0.10), weak
(1r1=0.10-0.39), moderate (Ir!=0.40-0.69), strong
(111=0.70-0.89), and very strong (|r1=0.90).

Known-group validity was assessed according to disease
severity based on the GOLD stage using the independent
samples t test. A p-value <0.05 was considered statisti-
cally significant.

Results

A total of 155 patients with a confirmed diagnosis of
COPD were screened for participation. After applying
the inclusion and exclusion criteria, 20 individuals were
excluded, resulting in a final sample of 135 participants.
Demographic and clinical characteristics of the cohort
are summarized in Table 1. The sample was predomi-
nantly male (81.5%), with a mean age of 65.55 years and
a mean body mass index (BMI) of 24.77 kg/m2 Most
participants had completed primary education (52.6%)
and were retired (59.3%). Regarding disease severity, the
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Table 1: Characteristics of the patients
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Variables (n=135) Mean=SD or
Median (IQR)
Age, years 65.55 +9.11
Body mass index, kg/m? 24.77 £5.06
Disease duration (years) 10.66 +7.88
Pulmonary function test
FEV,, % 55.18 +7.46
FVC, % 60.50 +7.8
FEV,/FVC 52.7 +11.37
mMRC, points 24 +1.34
CAT score, 0-40 22.61 +9.86
St. George’s respiratory questionnaire
Symptoms, 0—100 48.12 +20.39
Activity, 0-100 67.48 +22.10
Impact, 0-100 37.14 +21.78
Total score, 0-100 56.88 +21.33
Emergency department visits (last year) 0 (0/2)
Hospitalizations (last year) 0 (0/1)
Smoking history (pack-years) 47.75 +21.46
FACIT-F, 0-52 33.99 +17.22
Piper fatigue scale
Behavioral, 0-10 432 +2.71
Affective, 0—10 4.30 £2.49
Sensory, 0-10 417 +1.62
Cognitive, 0-10 414 £1.91
Total score, 0-10 430 +2.22
COPD and asthma fatigue scale 58.84 +26.51
CES-D Depression Scale, 0—60 21.77 £10.04
n (%)
Male sex 110 (81.5)
COPD stage
Stage 1 5(3.7)
Stage 2 50 (37.0)
Stage 3 55 (40.7)
Stage 4 25 (18.5)
Smoking status
Current smoker 31 (22.9)
Ex-smoker 88 (65.2)
Never smoked 16 (11.9)
Education level
Primary School 71 (52.6)
High School 46 (34.1)
University 18 (13.3)
Employment status
Working 34 (25.2)
Not working 21 (15.5)
Retired 80 (59.3)

Data presented as meanzstandard deviation, median (25-75" interquartile
range), or percentage (%) SD: Standard deviation, IQR: Interquartile range,
FEV,: Forced expiratory volume in one second, FVC: Forced vital capacity,
mMRC dyspnea scale: Modified Medical Research Council Dyspnea Scale,

CAT: COPD assessment test, COPD: Chronic obstructive pulmonary disease

majority were classified as GOLD stage 3 (40.7%) or stage
2 (37.0%), with a mean disease duration of 10.66 years.

Test-retest reliability analysis demonstrated excellent
temporal stability, with an intraclass correlation coeffi-
cient of 0.954 for the total FACIT-F score and item-spe-
cific ICC values ranging from 0.807 to 0.966 (Table 2).
Internal consistency was also high, as indicated by Cron-
bach’s alpha coefficient of 0.945. Item-deletion analysis
showed minimal variation, with alpha values remaining
between 0.935 and 0.944, supporting the retention of all
items in the scale. Exploratory factor analysis supported
a unidimensional structure of the FACIT-F scale. Factor
loadings ranged from 0.605 to 0.879, indicating strong
item—factor associations. The single-factor structure ex-
plained 52.4% of the total variance (Table 2).

Construct validity analyses are presented in Table 3.
No significant correlations were observed between the
total FACIT-F score and variables such as age, BMI, or
disease duration (p>0.05). However, weak correlations
were identified with percent predicted forced expira-
tory volume in one second (%FEV,) (r=0.385, p=0.001),
frequency of emergency department visits in the previ-
ous year (r=-0.350, p<0.001), and number of hospitaliza-
tions (r=-0.308, p=0.001). Moderate inverse correlations
were observed between the FACIT-F score and both the
mMRC dyspnea scale (r=-0.489, p<0.001) and the CAT
score (r=-0.588, p<0.001), supporting convergent validity.

Strong negative correlations were found between the
FACIT-F score and both the total and subscale scores of
the Piper Fatigue Scale (ranging from -0.725 to -0.820,
p<0.001), as well as with the COPD and Asthma Fatigue
Scale (r=-0.760, p<0.001). Additionally, moderate cor-
relations were observed with the CES-D Scale (r=-0.501,
p<0.001) and with SGRQ domain scores (r=-0.437 to
-0.652, p<0.001). Known-group validity analysis demon-
strated that FACIT-F scores were significantly lower in
patients classified as GOLD stages 3 and 4 (Table 4).

Discussion

The present study evaluated the psychometric prop-
erties of the Turkish adaptation of the FACIT-F scale
in patients with COPD. The findings indicate that the
Turkish version of the FACIT-F demonstrates excellent
internal consistency, high test-retest reliability, and a
well-supported unidimensional factor structure. Col-

Eurasian Journal of Pulmonology - Volume 00, Issue 0, xxxxxx-xxxxxx 0000 5



Saricaoglu, et al.: Turkish FACIT-F validation in COPD

Table 2: Intra-rater reliability, Cronbach’s a values if item deleted, and factor loadings for each item of the FACIT-F scale

Intra-rater reliability
[ICC (95% ClI)]

Internal consistency
(Cronbach a if item deleted)

Factor loading

Item 1 0.924 (0.872-0.954)
Item 2 0.950 (0.882—0.958)
Item 3 0.966 (0.928-0.976)
ltem 4 0.942 (0.880-0.957)
Item 5 0.946 (0.826-0.951)
Item 6 0.954 (0.918-0.974)
Item 7 0.847 (0.661-0.901)
Iltem 8 0.913 (0.814-0.944)
Iltem 9 0.907 (0.765-0.948)
Item 10 0.809 (0.741-0.935)
Item 11 0.931 (0.839-0.950)
Iltem 12 0.823 (0.641-0.905)
Item 13 0.807 (0.670-0.911)
Total score 0.954 (0.687-0.965)

0.936 0.820
0.935 0.831
0.936 0.821
0.940 0.771
0.935 0.830
0.935 0.879
0.940 0.767
0.940 0.761
0.944 0.605
0.942 0.657
0.941 0.701
0.940 0.784
0.939 0.740
0.936 0.835

FACIT-F: Functional Assessment of Chronic lliness Therapy-Fatigue, ICC: Intraclass correlation coefficient, Cl: Confidence interval

Table 3: Construct validity analysis of the Turkish
version of the FACIT-F scale

Variables FACIT-fatigue
r p

Age -0.033 0.774
Body mass index 0.006 0.901
Disease duration 0.005 0.964
Number of emergency department visits -0.350 <0.001
Number of hospitalizations -0.308 0.001
FEV,% 0.385 0.001
mMRC -0.489 <0.001
CAT score -0.588 <0.001
Piper fatigue scale

Behavioral -0.788 <0.001

Affective -0.807 <0.001

Sensory -0.766 <0.001

Cognitive -0.725 <0.001

Total score -0.820 <0.001
COPD and asthma fatigue scale -0.760 <0.001
CES-D depression scale score -0.501 <0.001
St. George’s respiratory questionnaire

Symptoms -0.561 <0.001

Activity -0.437 <0.001

Impact -0.652 <0.001

Total score -0.611 <0.001

r represents Pearson’s or Spearman’s correlation coefficient. Bold values
indicate statistically significant correlations. FACIT-F: Functional Assessment
of Chronic lliness Therapy-Fatigue, FEV,: Forced expiratory volume in one
second, mMRC dyspnea scale: Modified medical research council dyspnea
scale, CAT: COPD assessment test

lectively, these findings provide preliminary evidence
supporting the construct validity and strong reliability
of the Turkish version of the FACIT-F scale for assessing
fatigue in patients with COPD.

Table 4: Group comparisons for known-group validity

Variables (n=135) Stage 1-2 Stage 3-4 p*
FACIT-F (0-52) 38.16+16.41 31.23+18.54 <0.001

Data are presented as meanzstandard deviation. *: Independent samples
t-test. FACIT-F: Functional Assessment of Chronic lliness Therapy-Fatigue

Fatigue perception is influenced by cultural, social, and
contextual factors, which may affect how individuals
interpret and respond to patient-reported outcome mea-
sures.# Accordingly, even well-established fatigue in-
struments may exhibit variations in factor structure or
item functioning across different cultural settings. In
this context, the unidimensional structure and strong
psychometric performance of the Turkish version of the
FACIT-F scale suggest that it captures a coherent fatigue
construct within the cultural framework of Turkish pa-
tients with COPD.®# QOriginally developed for oncol-
ogy populations,® the FACIT-F scale has since been
widely applied across multiple chronic conditions, in-
cluding neurological, rheumatologic, and hematologic
disorders.**! The psychometric findings of the present
study are consistent with previous validation studies in
these populations, further supporting the robustness of
the FACIT-F framework across diverse cultural and clin-
ical contexts. In particular, the test-retest reliability coef-
ficient (ICC=0.95) closely aligns with values reported in
prior research, ranging from 0.90 to 0.95,[1447] support-
ing the scale’s temporal stability. It should also be noted
that a substantial proportion of the study sample had a
low level of education, which could potentially influence
patients” comprehension of self-reported questionnaires.
To mitigate this potential limitation, all assessments
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were administered via face-to-face interviews by trained
physiotherapists, ensuring standardized explanations of
items without altering their original meaning.

The strong negative correlations observed between the
Turkish FACIT-F and other fatigue measures—including
the Piper Fatigue Scale and the COPD and Asthma Fa-
tigue Scale—further support the scale’s convergent va-
lidity. Moderate correlations with the mMRC Dyspnea
Scale and the CAT were also consistent with prior find-
ings in COPD cohorts.”*¥ These results highlight that,
although fatigue overlaps with dyspnea and overall dis-
ease burden, it remains a distinct and multidimensional
construct encompassing both physical and emotional
components. The moderate association observed be-
tween fatigue and depressive symptoms, as measured by
the CES-D, is also in line with growing evidence demon-
strating the close relationship between psychological
distress and fatigue severity in COPD."!

Interestingly, the present findings support emerging ev-
idence suggesting that general disease impact measures,
such as the CAT, may partially capture fatigue-related as-
pects of COPD.*) However, the FACIT-F scale provides a
more comprehensive and condition-relevant assessment
of fatigue and its impact on daily functioning and overall
well-being. The unidimensional factor structure identi-
fied in this study further supports the conceptualization
of fatigue in COPD as a single underlying construct in-
fluenced by multiple interrelated factors, including dys-
pnea, sleep disturbances, and psychological strain.

The lack of association between fatigue and demographic
variables such as age or body mass index is also consis-
tent with findings from previous systematic reviews.!”
This suggests that fatigue severity is driven primarily
by disease-related and psychosocial mechanisms rather
than by general demographic or anthropometric charac-
teristics. Consequently, incorporating fatigue assessment
into comprehensive COPD management may enable
clinicians to better address symptom clusters that affect
daily functioning and quality of life. Correlations with
demographic and clinical variables should be interpreted
cautiously and are presented for exploratory purposes
rather than as definitive evidence of construct validity.

From a clinical perspective, the Turkish adaptation of the
FACIT-F scale represents an important addition to the as-
sessment tools available to Turkish-speaking healthcare

providers. Its brevity, strong psychometric properties,
and disease relevance make it suitable for use in both
research and clinical settings, facilitating early identi-
fication of fatigue-related limitations and supporting
personalized rehabilitation strategies. Furthermore, the
cultural and linguistic adaptation enhances accessibility
and measurement accuracy, ensuring that contextual nu-
ances are appropriately reflected in patient self-reports.

Limitations and directions for future research
Several limitations of this study should be acknowl-
edged. Although exploratory factor analysis supported
a unidimensional structure, confirmatory factor analy-
sis could not be conducted because of sample size con-
straints and should be addressed in future research.
First, the cross-sectional design limits the ability to draw
causal inferences regarding the relationships between
fatigue and other clinical variables. Second, the absence
of objective measures of physical performance, such as
the six-minute walk test or actigraphy, restricts the ability
to link subjective fatigue assessment with physiological
indicators. Third, data were collected from a single ter-
tiary care center, and the demographic characteristics of
the sample may not fully represent the broader COPD
population in Tiirkiye, potentially limiting external va-
lidity and generalizability of the findings. In addition, a
substantial proportion of participants had a low level of
education, which may have influenced comprehension
of self-reported questionnaires. This potential limitation
was mitigated by administering all assessments through
face-to-face interviews conducted by trained physiother-
apists, ensuring standardized explanations without alter-
ing the original meaning of the items.

Moreover, the study sample was predominantly male,
which may further limit generalizability given known
sex-related differences in fatigue perception among pa-
tients with COPD. Most participants were classified as
GOLD stage II-1II; therefore, the psychometric properties
of the FACIT-F scale may differ in patients with milder
or more advanced disease stages. Additionally, medica-
tion use was not systematically recorded or controlled
for, although pharmacological treatments may influence
fatigue severity and other related outcomes.

Although depressive symptoms were evaluated, other
psychosocial factors, such as anxiety, social support, or
sleep quality, were not assessed and should be explored
in future studies. Finally, longitudinal research with
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larger and more heterogeneous samples is needed to
evaluate the responsiveness of the FACIT-F scale to reha-
bilitation or pharmacological interventions and to sup-
port more comprehensive psychometric validation.

Conclusion

Despite these limitations, the use of a culturally adapted
fatigue assessment tool may facilitate more individual-
ized rehabilitation planning and enhance symptom-fo-
cused management in clinical COPD practice.

In summary, the Turkish version of the FACIT-F scale
demonstrates strong reliability and preliminary evidence
of construct validity for assessing fatigue in patients with
COPD. These findings provide clinicians and researchers
with a culturally appropriate and psychometrically sound
instrument for evaluating the multifaceted impact of fa-
tigue in Turkish populations. Broader use of this scale may
improve clinical monitoring, support individualized reha-
bilitation strategies, and contribute to more comprehen-
sive symptom management in chronic respiratory care.
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