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A B S T R A C T

Introduction: : Over the years, several standardized pain assessment tools have been developed, each with its
own strengths, to help quantify pain intensity and its impact on patients’ lives.
Methods: : To assess the validity of the four pain scales, the ability of participants was evaluated to accurately
measure the construct of pain intensity. To evaluate the reliability of the pain intensity scales, were con-
ducted tests for both internal consistency and test-retest reliability.
Results: : Two hundred patients (53.0% male mean age 68.59; SD 6.39) completed all four pain intensity
scales. All instruments showed good to excellent test�retest reliability, with intraclass correlation coeffi-
cients (ICC) ranging from 0.825 for Faces Pain Scale (FPS) to 0.922 for Visual Analog Scale (VAS). Internal con-
sistency was high across all scales (Cronbach’s a = 0.90�0.96). Construct validity was supported by strong
component loadings (>0.90) and significant correlations between the scales. The VAS demonstrated the
highest reliability (ICC = 0.922) and sensitivity (MDC = 0.061), while the Numeric Rating Scale (NRS), FPS, and
Brief Pain Inventory Interference Scale (BPI-IS) also showed good reliability and validity, making all four
appropriate for clinical use in Albanian older adults with low back pain.
Conclusion: : The VAS, NRS, FPS and BPI-IS are valid and reliable scales for the pain intensity measurement in
Albanian population with low back pain.
Trial registration: The study was registered at clinical trial.gov before the data collection with ID.
NCT04131998.
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Introduction

Pain intensity is a subjective experience that varies widely among
individuals, making its assessment a challenging but crucial compo-
nent in clinical practice and research.1,2 Accurate and reliable pain
assessment is essential for providing effective clinical care to patients
of all ages experiencing acute and chronic pain. Although pain is mul-
tidimensional, pain intensity remains the most widely used outcome
and the primary focus for guiding pain management decisions.3

Over the years, several standardized pain assessment tools have
been developed, each with its own strengths, to help quantify pain
intensity and its impact on patients’ lives. Among the most used
scales are the Visual Analog Scale (VAS), Numeric Rating Scale (NRS),
Faces Pain Scale (FPS), and the Brief Pain Inventory Interference Scale
(BPI-IS).4�6 These tools differ in format but share the common goal of
providing reliable and valid measures of pain, thereby improving
patient provider communication and treatment decisions.7

The NRS has been widely researched in studies involving adults.8

Studies have demonstrated the validity of self-reported NRS pain
intensity scores through their strong and positive correlations with
other pain intensity measures.9 NRSs are generally preferred by most
patients across diverse populations and cultures compared to other
pain intensity measures, such as VAS or FPS.10,11 The FPS is particu-
larly useful in pediatric and cognitively impaired populations, where
visual cues help patients express their pain levels.12 The BPI-IS, on
the other hand, offers a more comprehensive view by not only mea-
suring pain intensity but also exploring how pain interferes with var-
ious aspects of life.13,14

Despite the extensive use and validation of these scales in many
populations, no prior study has assessed their psychometric proper-
ties in the Albanian population. This lack of validation represents a
critical research gap, given that cultural factors strongly influence
how pain is perceived, expressed, and reported. Cultural differences
significantly influence pain perception, expression, and management.
In the Albanian context, socio-cultural characteristics shaped by
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collectivism, historical transitions, and regional health practices play
a crucial role. Additionally, Albania’s healthcare system, with its
evolving resources and practices, might shape patient-physician
interactions and pain management strategies. Without validation,
applying these scales in Albania may risk misinterpretation of
patients’ pain experiences and limit the accuracy of clinical decision-
making.

For the Albanian population, the use of valid and reliable pain
measurement scales helps to improve the quality of health care. They
enable care providers to better understand the subjective experience
of patients and provide more personalized treatments. Therefore,
this study aims to fill this gap by assessing, for the first time, the
validity and reliability of four internationally recognized scales (VAS,
NRS, FPS, and BPI-IS) in Albanian older adults with low back pain.
Methods

Participants

Albanian patients aged 50 to 80 with low back pain were recruited
randomly for pain intensity measurements. While international stud-
ies frequently define “older adults” as those aged 65 years and older,
in the Albanian context several demographic and cultural factors sup-
port the inclusion of individuals starting from age 50. Chronic muscu-
loskeletal conditions such as low back pain commonly manifest
earlier in this population due to occupational demands and lifestyle
factors.15,16

Participants with confirmed back pain of at least 3 weeks’ dura-
tion, including those with lumbar trauma, fractures, lumbar disc her-
niation, or arthritis, were eligible for the study. Individuals with
primary diagnoses of neurological disorders, tumors, or cardiovascu-
lar disease were excluded.

The study was approved by the Ethics Committee of the San Anto-
nio Catholic University of Murcia (UCAM) under protocol number
CE052107, as well as by the Ethics Committee of the Health Ministry
in Albania, with protocol number 147/35. It was additionally regis-
tered on ClinicalTrials.gov before data collection, with the ID
NCT04131998. All participants submitted written informed consent
prior to participating in the study, and the research adhered to the
principles outlined in the Declaration of Helsinki. This allowed partic-
ipants to fully understand the study’s objectives, procedures, and
their rights, including the voluntary nature of their participation and
their ability to withdraw at any time without consequence. The con-
sent form also detailed the measures taken to protect participants’
privacy and confidentiality. To safeguard privacy, data were collected
anonymously, and personal identifiers were removed during analy-
sis. Additionally, all data were stored in secure, password-protected
systems accessible only to authorized personnel. By using culturally
appropriate language and emphasizing privacy measures, was
ensured that participants were fully informed and felt comfortable
participating in the study. These measures were integral to maintain-
ing ethical standards throughout the research process.

The number of participants in this study was calculated based on
COSMIN guidelines for factor analysis with a recommended mini-
mum of 100�200 participants. Our sample size of 200 participants
aligns with comparable studies in this field,8,11,14 which included
similar numbers of participants, to investigate the four pain assess-
ments in Albanian participants with low back pain.
Procedure

Qualified older adults’ participants were given suitable explana-
tions about the study’s objectives via their medical records, which
allowed them to express their assent. All assessments were
conducted in outpatient clinic consultation rooms, in a quiet environ-
ment to minimize external distractions.

The four pain intensity scales were administered in a fixed order
to ensure procedural consistency: first the Numeric Rating Scale
(NRS), followed by the Faces Pain Scale (FPS), the Visual Analog Scale
(VAS), and finally the Brief Pain Inventory Interference Scale (BPI-IS).
Participants were asked to complete each scale sequentially in the
same session, under the guidance of the assessor.

To minimize variability, the same trained assessor conducted both
the initial test and the retest for each participant. The retest was car-
ried out under similar conditions, between 1 and 7 days after the ini-
tial assessment.

Concretely the same complete set of four scales was administered
during both the initial test session and the retest session. The retest
was carried out under the same conditions, with the same assessor,
and at a single time point for each participant. While the test�retest
interval varied between 1 and 7 days across participants due to
scheduling and availability, all four scales were always repeated
together within the same session for each individual.

For the NRS, participants were asked to make a single mark on a
10-cm horizontal scale, marked with “no pain” on the left end and
“worst possible pain” on the right end. The FPS (0�10) was presented
at the same time, with participants asked to select the face that best
represented their current back pain. For the VAS, participants placed
a mark on the line indicating their pain intensity, measured in centi-
meters from the “no pain” anchor. As per the BPI-IS, patients rated
their level of interference on a scale ranging from 0 (no interference)
to 10 (complete interference). Higher scores indicated a greater
degree of pain-related disruption.

Both the initial and retest sessions followed the same order of
scale administration and were completed in one sitting.
Pain intensity outcomes

The VAS and NRS are both simple and widely used tools for
assessing pain intensity.17

The VAS, requiring patients to mark a point on a 10 cm line, pro-
vides continuous data, allowing for subtle distinctions in pain inten-
sity. The NRS, in contrast, asks patients to rate their pain on a
numeric scale (typically 0�10), which is easier to understand and
quicker to administer, though it offers less sensitivity in detecting
small changes compared to the continuous nature of the VAS.18,19

The FPS, which uses facial expressions to represent different pain
levels, is particularly effective for pediatric populations, older adults,
or those with cognitive impairments, as it visually represents pain
intensity in a format that may be easier for some to interpret.20�23

The BPI-IS differs from these tools as it assesses not only pain
intensity but also the degree to which pain interferes with daily
functioning.24,25

This makes it particularly valuable in chronic pain assessment,
where understanding pain’s impact on activities and quality of life is
critical.26

While more comprehensive, the BPI-IS is more time-consuming to
administer and analyze compared to the simpler VAS, NRS, and FPS,
and may not be as practical for quick assessments in busy clinical
environments.27
Validity and reliability

The criterion validity of the four scales was determined by evalu-
ating the relationship, represented by an eigenvalue, between each
scale and a factor score that accounted for the variance across all four
measures.11
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To assess the validity of the pain intensity scales, we evaluated
their ability to accurately measure the construct of pain intensity as
reported by participants.28

Construct validity was determined by comparing the scores from
the VAS, NRS, FPS and BPI-IS with established benchmarks for pain
assessment, such as clinician evaluations and other validated pain
measurement tools.29

Criterion validity was examined by analyzing correlations
between the scales and clinical outcomes, including pain manage-
ment effectiveness, functional limitations, and patient-reported
recovery. Additionally, content validity was ensured through expert
review, ensuring that the scales adequately cover the range of pain
experiences relevant to the patient population being studied.11,30,31

To evaluate the reliability of the pain intensity scales, were con-
ducted tests for both internal consistency and test-retest reliability.
Internal consistency was measured using Cronbach’s alpha, ensuring
that the items or ratings on the scales were consistently capturing
the same construct of pain intensity across different participants.9,32

Test-retest reliability was assessed by administering the pain
scales to participants at two different time points, under similar con-
ditions, and calculating the intraclass correlation coefficient (ICC) to
determine the stability of the results over time.33

Additionally, inter-rater reliability was examined by having multi-
ple healthcare providers independently assess the same patients’
pain levels using the scales, with the level of agreement between
their ratings analyzed using Cohen’s kappa. These methods ensured
that the scales provided consistent and reproducible measurements
of pain intensity across different contexts and evaluators.34

To ensure consistency in inter-rater reliability tests, healthcare
providers underwent a structured training program that included
theoretical instruction on the pain assessment scales before the data
collection. By implementing this thorough training and monitoring
process, was ensured that healthcare providers performed inter-rater
reliability tests with a high degree of consistency.

Data analysis

Initially were calculated descriptive statistics for demographic and
pain history variables, as well as for responses to the pain intensity
scales. This included means and standard deviations (SD) for continu-
ous variables, and counts and percentages for categorical variables, in
order to characterize the study sample and the measures used.

To assess the relative validity of the four scales, a principal compo-
nents analysis on the scale responses was performed. This analysis
was expected to reveal a single factor representing pain intensity,
which was confirmed using a scree test.

The loadings of each scale were assessed based on the factor iden-
tified through the factor analysis. These loadings would provide an
indication of the validity of each scale as a measure of pain intensity.
Table 1
Participants characteristics as per gender distribution.

Gender Age Height Weight

Male N = 106 Mean (SD) 68.594(6.391) 177.141(7.969) 82.952(9.347)
Minimum 57 yers 157cm 63 kg
Maximum 88 years 189cm 101 kg

Female N = 94

Mean (SD) 71.085(6.033) 158.946(5.943) 70.138(10.455)
Minimum 55 years 150 cm 60 kg
Maximum 79 years 180 cm 91 kg

SD=Standard Deviation.
The intra-class correlation coefficient (ICC) was determined using
a two-way mixed effects model to assess absolute agreement in the
scores. ICC values ranging from 0.8 to 0.9 were considered indicative
of good test-retest reliability, while values greater than 0.9 repre-
sented excellent test-retest reliability.35 The Minimal Detectable
Change (MDC) was calculated using the Standard Error of Measure-
ment (SEM) with the following formula: MDC ¼ z� SEM�

ffiffiffi

2
p

;
where z is the z-score corresponding to the desired confidence level
(e.g., 1.96 for 95 % confidence).

Results

Two hundred patients completed the four pain intensity scales for
both the initial test and the retest. Among these patients, 53.0 % were
male, with an average age of 68.59 years (SD=6.39), a mean height of
177 cm (SD=7.97), and weight of 82.95 kg (SD=9.34). The mean age of
total participants was 69.77 (SD= 6.33), the mean height 168.59 cm
(SD= 11.52) and the mean weight was 76.93 kg (SD=11.76). Out of
the 94 female participants, 18 were still employed. Additionally,
among the 106 male participants, 48 were retired. In terms of civil
status with mean 2.43(SD=0.93), most participants were married,
including 71 males and 59 females. Table 1 provides detailed infor-
mation regarding the characteristics of the participants.

All pain measurements were fully completed by the 200 partici-
pants within the 1�7-day frequency range (Table 2). The component
loadings of the four pain intensity scales VAS, NRS, FPS, and BPI-IS
showed strong associations with the single component identified in
each analysis, with all eigenvalues exceeding 0.90. Table 2 reveals
that the component loadings for gender across each scale were gen-
erally consistent and similar. With a slight variation compared to the
other scales, the VAS exhibited the highest loading for both genders.

As anticipated, the screen test for the principal components analy-
ses clearly indicated that the four scales measured a single overarch-
ing domain across all four pain intensity areas. The first eigenvalue
varied between 3.63 and 3.59, while the second eigenvalue ranged
from 0.21 to 0.24 (Table 2). The Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy showed a KMO value of 0.812 for males and
0.836 for females. The Bartlett’s test of sphericity was found to be sig-
nificant for both gender (p < 0.001) (Table 2).

The means (SD) of the four scales are detailed in Table 3. The high
ICC value of VAS (0.922, 95 % CI 0.898�0.940) indicated excellent reli-
ability between test -retest measurements, suggesting that the VAS
provides consistent results across different raters or measurements.
The low MDC value (0.061) indicated that small changes in pain
intensity were detectable, making the VAS sensitive to even slight
variations in a patient’s pain level. The NRS showed good reliability
with ICC of 0.834 (95 % CI 0.786�0.871), though slightly lower than
the VAS, which still makes it appropriate for routine clinical use,
especially in contexts where simplicity is preferred. The MDC value
Professional status Civil Status

Employed
(n = 58)

Retiree
(n = 48)

Single (n = 11) Widower
(n = 17)

Married
(n = 71)

Divorced
(n = 7)

1.452(0.500) 2.283(0.859)

Employed
(n = 18)

Retiree
(n = 76)

Single (n = 5) Widower
(n = 30)

Married
(n = 59)

Divorced
(n = 0)

1.808(0.395) 2.585(0.999)



Table 2
Component loading of participants for the pain intensity scales.

Male Female

VAS NRS FPS BPI-IS VAS NRS FPS BPI-IS

Component loading 0.987 0.933 0.925 0.968 0.979 0.950 0.956 0.907
First two eigenvalues 3.637 3.596

0.213 0.249
Kaiser-Meyer-Olkin Measure 0.812 0.836
Bartlett’s Test of Sphericity 614.075 481.648

VAS=Visual Analogue Scale; NRS=Numeric rating Scale; FPS=Face Pain Scale; BPI-IS = Brief Pain Inventory Interference Scale.

Table 3
Statistical analysis of test-retest reliability for pain intensity measurement scales.

Pain intensity measurements Test, mean (SD) Retest, mean (SD) ICC agreement (95 % CI) Cronbach’s Alpha SEM MDC

VAS 3.510(0.782) 3.540(0.819) 0.922(0.898�0.940) 0.960 0.022 0.061
NRS 3.465(0.728) 3.480(0.679) 0.834(0.786�0.871) 0.909 0.029 0.080
FPS 3.47(0.736) 3.465(0.679) 0.825(0.775�0.864) 0.904 0.030 0.083
BPI-IS 3.59(0.771) 3.54(0.701) 0.853(0.809�0.886) 0.921 0.028 0.077

SD=Standard Deviation; VAS=Visual Analogue Scale; NRS=Numeric rating Scale; FPS=Face Pain Scale; BPI-IS = Brief Pain Inventory Interference Scale; CI= Confidence Interval; SEM=
Standard Error Measurement; MDC= Minimal Detectable Change.

4

of NRS (0.080) showed that only moderate changes in pain would be
reliably detected, which means it may be less sensitive to small
changes in pain compared to the VAS. Similar to the NRS, the FPS also
demonstrates good reliability (ICC = 0.825; 95 % CI 0.775�0.864),
making it suitable for use, especially for populations who may have
difficulty with numeric scales. The MDC of 0.083 suggests that small
changes in pain may not be as easily detected as with the VAS, but it
can still identify moderate shifts in pain levels. The BPI-IS showed
strong reliability (ICC = 0.853; 95 % CI 0.809�0.886), making it suit-
able for assessing pain interference in clinical practice. It was slightly
less reliable than the VAS but still offers consistent measurements
across raters. The MDC value of 0.077 showed that the BPI-IS was
sensitive to moderate changes in pain interference, which was useful
for tracking improvements or deterioration in daily function due to
pain (Table 3). In summary, these tools showed good to excellent reli-
ability (ICC values above 0.80), with the VAS being the most sensitive
to small changes in pain intensity (lowest MDC). The NRS and FPS
were also reliable but less sensitive, making them appropriate in dif-
ferent clinical contexts depending on the patient population and the
level of detail required. The BPI-IS, with its focus on pain interference,
also provided valuable insights for monitoring the broader impact of
pain. Cronbach’s a values confirmed excellent internal consistency
across all scales: VAS = 0.960, NRS = 0.909, FPS = 0.904, and BPI-
IS = 0.921 (Table 3).

Discussion

This study provides the first evidence on the cross-cultural valid-
ity and reliability of the VAS, NRS, FPS, and BPI-IS in the Albanian
population with LBP. The assessment of these tools in Albania is par-
ticularly important, as data from LBP patients across different cul-
tures are frequently combined in systematic reviews, potentially
overlooking cultural influences on pain perception and reporting.36

Although these pain scales have demonstrated good construct valid-
ity globally, meaning they correlate well with other measures of pain
and clinical indicators,33 their applicability in Albania had not been
previously assessed.

In the present study, all four scales demonstrated good test-retest
reliability (ICC>0.80) and small MDC, indicating that they can reliably
detect meaningful changes in pain over time. Specifically, the VAS
showed excellent reliability (ICC = 0.922) and low MDC (0.061), con-
sistent with global findings where the VAS is considered one of the
most reliable and sensitive tools for pain assessment.37,38 The NRS
and FPS also performed well (ICC 0.83�0.85), offering simpler alter-
natives and catering to populations with lower literacy, respec-
tively.39 The BPI-IS demonstrated good reliability (ICC = 0.853),
although cultural factors in Albania may influence responses, as indi-
viduals may underreport pain-related interference due to social
norms emphasizing resilience 0.40

These findings are aligned with previous literature35,38�42: Karcio-
glu et al. reported that these scales reliably differentiate between
pain intensity levels and are sensitive to changes over time.39 Matte-
son et al. documented an ICC of 0.82 for the VAS in patients with pol-
ymyalgia rheumatica over one week,35 and Leung et al. reported ICCs
between 0.8 and 0.9 across multiple patient populations, confirming
good to excellent test-retest reliability.38 Copay et al. emphasized
that these tools could capture real and meaningful changes in pain
intensity, highlighting the clinical relevance of small MDC values.40

Cultural considerations are particularly relevant in the Albanian
context. The strong performance of the VAS may reflect both its con-
tinuous visual scale, which facilitates interpretation regardless of lit-
eracy levels, and familiarity among healthcare providers due to
previous exposure in training or research. In contrast, the NRS, while
simple, may present challenges for certain subgroups, such as older
adults or individuals with limited education, in accurately reporting
numerical ratings. The FPS, designed for children and low-literacy
populations, may also be influenced by cultural tendencies toward
restrained pain expression, which could reduce sensitivity in detect-
ing subtle changes. The BPI-IS, which measures interference of pain
with daily activities, may underestimate the true impact of pain
because of social norms that discourage overt reporting of
discomfort.4

From a clinical perspective, these findings provide guidance for
the selection of pain assessment tools in Albania. The VAS is recom-
mended when high sensitivity and precision are required, such as in
clinical trials or closely monitored interventions. The NRS is suitable
for quick and straightforward assessments in routine practice. The
FPS is advantageous for low-literacy populations or when visual cues
enhance comprehension, while the BPI-IS can provide insights into
pain-related interference, although clinicians should consider cul-
tural influences that may affect patient responses. Incorporating
these validated tools is likely to improve the accuracy of pain assess-
ments, support treatment decisions, and facilitate the monitoring of
patient progress in both clinical and research settings.

Several limitations warrant consideration. The sample predomi-
nantly included older adults with LBP, which may limit



5

generalizability to younger populations or individuals with other
pain conditions, such as migraines or post-surgical pain. Pain percep-
tion and reporting may vary by age, type of pain, or comorbidities,
potentially influencing the applicability of these findings across
diverse groups. Future studies should include more heterogeneous
samples to further validate these scales in Albania and examine
cross-cultural differences in pain expression.

This study addresses a critical gap in the literature by providing
the first validation of commonly used pain scales in the Albanian LBP
population. The VAS, NRS, FPS, and BPI-IS demonstrate adequate reli-
ability and meaningful responsiveness, with practical guidance for
scale selection based on sensitivity, simplicity, and literacy considera-
tions. Cultural factors should be carefully considered to ensure that
pain assessments accurately reflect patient experiences.

Conclusion

This study highlights the reliability and validity of pain assess-
ment scales in the Albanian context, providing valuable tools for
healthcare providers. By ensuring that these scales, such as the VAS,
NRS, FPS, and BPI-IS, are culturally appropriate and reliable, clinicians
can make more accurate assessments of pain intensity and its impact
on daily life. This, in turn, supports better clinical decision-making,
enabling healthcare providers to tailor treatment plans more effec-
tively, monitor pain progress, and evaluate the effectiveness of inter-
ventions.

Moreover, the use of standardized pain assessment tools can help
minimize subjective biases in pain reporting, ensuring a more objec-
tive and consistent approach to pain management across different
healthcare settings. Ultimately, these findings have the potential to
improve patient outcomes by fostering more personalized and effec-
tive pain management strategies in Albania, especially in under-
researched populations such as older adults with chronic pain. This
study paves the way for future research and enhances the overall
quality of pain care in the country.
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