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Background: Pain intensity is the primary variable assessed in clinical trials for low Received 4 October 2024
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Methods: The four pain intensity scales — Visual Analogue Scale (VAS), Numeric Rating Measurement; pain
Scale (NRS), Faces Pain Scale (FPS), and Brief Pain Inventory (BPI-IS) — were administered intensity; validity;

to 200 Albanian participants with low back pain at a regional healthcare center in Albanian population
Albania with a mean age of 69.77 and a standard deviation (SD) of 6.34. The mean of
pain duration was 3.51 with a SD of 0.72. Participants were subsequently asked to
assess four domains of pain intensity — worst pain, average pain, least pain over the
past week, and current pain. The data collection occurred during the patients’ initial
visits for low back complaints. To assess the convergent validity of the scales -
specifically, the relationship between each scale and a composite score of all measures,
a principal components analysis was performed.

Results: There were significant correlations among the four scales across all domains of
pain intensity in the 200 participants. The screen test from the principal component
analyses indicated that the four scales captured a single overarching domain for each
of the four pain intensity areas, with the first eigenvalue ranging from 2.33 to 3.63 and
the second from 0.16 to 0.43. Moreover, all the scales showed a strong loading on the
single component that emerged. The four scales had the highest loading on ‘current
pain’ component (>0.9).

Conclusion: The VAS, NRS, FPS and BPI-IS are valid and can be used for the clinical and
research implication in the Albanian population.

Trial registration: The study was registered at clinical trial.gov before the data collection
with ID. NCT04131998.

Introduction

Low back pain (LBP) is the leading cause of disability globally. It can be measured using a range of
self-report scales, observational methods, and/or physiological assessments [1]. Patients with low back
pain (LBP) have identified physical functioning, pain alleviation, and quality of life as the most crucial
domains to measure [2]. Pain intensity, described as ‘the level of discomfort a patient feels, representing
the total severity of the pain experience, has emerged as the top-ranked domain among various pain
categories in consensus exercises focused on defining core outcome domains for low back pain and other
pain conditions [3]. Pain intensity is the primary variable assessed in clinical trials for low back pain [4]. A
precise assessment of pain intensity is vital for the informed selection of medical and rehabilitation treat-
ments; it represents a notable challenge in clinical settings [5]. The most reliable and precise evidence of
pain and its intensity is founded on the patient’s self-reports and descriptions. The visual analogue scale
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(VAS) is the most widely utilized patient-reported outcome measure (PROM) for measuring pain intensity
in low back pain trials, with the numeric rating scale (NRS) and the Brief Pain Inventory (BPI) being the
next most common [2,5]. Regarding the clinical trials, the numeric rating scale (NRS) has been shown to
be more reliable than the visual analogue scale (VAS), particularly among less educated patients [6].

To our knowledge, the assessment of the VAS, NRS, Face Pain Scale (FPS), and BPI scales has never
been conducted on an Albanian sample. Measuring pain intensity scales for the first time in the Albanian
population is significant as per cultural relevance and validity. Pain perception and expression can vary
greatly across cultures and communities. Conducting pain measurements specifically in the Albanian
population helps ensure that the scales are culturally appropriate, meaningful, and reliable for this group.
This initial measurement also provides a baseline understanding of pain intensity and response patterns
in the Albanian population. It helps establish norms and allows for comparison in future studies or clin-
ical evaluations. Utilizing validated pain intensity scales specific to the Albanian population ensures that
healthcare providers can more accurately assess and address pain, leading to better patient care, com-
munication, and treatment outcomes. Establishing pain intensity data in Albania helps inform healthcare
policies and allocate resources. Knowing the prevalence and intensity of pain can help prioritize health-
care needs and ensure appropriate support. When pain intensity scales are validated and used in a new
population, as the Albanian population, it opens opportunities for research and clinical trials specific to
that population. This can lead to new insights into pain management, treatment efficacy, and healthcare
strategies tailored to the Albanian demographic. Measuring pain intensity for the first time in Albania,
provides a benchmark against which future changes in pain perception, management, or prevalence can
be measured. This can be critical in understanding the impact of healthcare interventions, public health
strategies, or societal changes on pain levels. Overall, the initial measurement of pain intensity in the
Albanian population establishes a foundation for evidence-based pain management practices, healthcare
advancements, and future research that addresses the unique needs and characteristics of this commu-
nity, thereby fulfilling the primary objective of this study.

Methods

This paper’s reporting adheres to the ‘Consensus-based Standards for the Selection of Health Measurement
Instruments’ (COSMIN) guidelines for studies evaluating the measurement properties of patient-reported
outcome (PRO) measures [7].

Setting: Participants were recruited from the rehabilitation and orthopedic department of a hospital.

Participants

This cross-sectional study aimed to include a total of 200 Albanian participants in a regional healthcare
center. The inclusion criteria required participants to be 50years or older, had experienced back pain for
over three weeks and be able to speak and write in Albanian. Exclusion criteria included the presence
of a neurological or psychiatric disorder that could affect participation, inability to provide informed
consent, or refusal to participate in the study.

Ethics

The study received approval from the Ethics Committee of the Catholic University of Murcia UCAM (prot.
CE052107). and the Ethics Committee of the Health Ministry and Social Defense, Tirana, Albania (prot nr.
147/35). It was also registered on ClinicalTrials.gov prior to data collection under ID NCT04131998. All
participants gave their written informed consent prior to entering the study, and the research adheres
to the Declaration of Helsinki.

Data collection

After enrollment, participants completed a questionnaire that collected demographic information. The
participants were subsequently asked to assess four domains of pain intensity—worst pain, average pain,
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least pain over the past week, and current pain—utilizing four distinct pain intensity rating scales: the
Visual Analog Scale (VAS), Numerical Rating Scale (NRS), Faces Pain Scale (FPS), and Pain Intensity
Subscale of the Brief Pain Inventory (BPS-IS). All four scales have demonstrated reliability and validity in
prior research and are widely utilized in both clinical and research contexts [8-11].

The data collection occurred during the patients’ initial visits for lower back complaints. Examinations
were carried out by nurses who were not part of the study and had no knowledge of the validation
process. The participants received guidance on how to use each assessment tool, and the instructions
were repeated up to three times upon request [1]. Also, they were asked to rate their current pain inten-
sity, as well as their least, average, and worst pain intensity experienced over the past week.

The four versions of the VAS, NRS, FPS and BPI-IS scale were provided on separate pages to ensure
that participants could not easily reference their prior responses when completing each scale. The mea-
sures were administered in a random sequence. Participants were also asked to indicate their preferred
scale or to state that they had no preference if applicable [12].

The questionnaires were prepared by the study authors; duplicated and collected by the hospital
nurses not involved in the study.

Pain assessment tools

The Visual Analogue Scale (VAS) is a continuous scale commonly represented as a 10-centimeter horizon-
tal line, with two verbal descriptors at each end indicating no pain and worst pain. Using the VAS, the
Albanian participants were asked to mark the line at the point that best represents their pain intensity,
which can range anywhere between the two extremes.

Numeric Rating Scale (NRS) is a 10-point scale (also referred to as the NRS-11), where 0 signifies 'no
pain’ and 10 represents ‘the worst imaginable pain’ [13]. It is among the most frequently utilized mea-
sures of pain intensity in research and clinical settings [8,14]. Pain intensity reports from the NRS have
demonstrated validity and reliability when utilized with adult populations [6]. This study participants
were asked to select the number that most accurately describes their current pain.

This study employed the McGrath nine-face scale known as Face Pain Scale (FPS), which was modified
into an 11-face scale for comparison with the numeric rating scale of 0-10 [15]. To eliminate bias stem-
ming from personal beliefs about pain expression, the tears on the faces of the original nine-face scale
were removed, as suggested by Kim and Buschmann, 2006 study. Faces were assigned scores from zero
to ten to reflect different levels of pain, with zero denoting ‘no pain’ and ten signifying ‘the worst pain
possible’[16].

The intensity subscale of the Brief Pain Inventory (BPI-IS) was also used in this study as a validated
composite measure of pain intensity [17]. This unidimensional scale comprises four items that ask about
the worst and least pain experienced in the past week, the average pain, and the present pain level.
Each item is rated on a scale from 0, which signifies no pain, to 10, indicating pain as severe as the
person can imagine [2,18].

Sample size calculation

The sample size in this study aligned with the recommendations from the COSMIN Risk of Bias checklist,
which states that a validation study should have a minimum sample size of 100 participants [19]. Prior
to the start of the study, sample size calculations were performed using GPower software version 3.1.8
(GPower, Diisseldorf, Germany). According to the Lee et al. 2021 study, a sample size of 175 was neces-
sary to achieve 90% power for detecting a difference in response rates between the scales, using a
two-sided alpha of 0.05. Considering an estimated dropout rate of 15%, we aimed to recruit 200
patients [20].

Statistics

Data analysis was conducted using SPSS software version 25.0 (IBM Corp., Armonk, NY). Demographic
data were analyzed descriptively, with categorical variables reported as frequencies and percentages, and
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continuous variables summarized using means and standard deviations (SD). To assess the convergent
validity of the scales - specifically, the relationship between each scale and a composite score of all
measures, a principal components analysis was performed. The number of factors identified in the factor
analysis was determined using a screen test [21], and the factor loadings were examined to assess the
validity of the scales. Correlations among the four scales were determined using the Spearman rank
correlation coefficient.

Results

A total of 200 elderly participants with LBP were involved in this study, with a mean age of 69.77 and
a standard deviation (SD) of 6.34. The majority of participants were diagnosed with nonspecific back
pain, having a mean age of 63.37 and a standard deviation of 6.66. Arthritis was the second most com-
mon diagnosis, with affected participants having a mean age of 69.14 and a standard deviation of 4.17.
This group also had the highest number of married individuals, with a mean of 2.26 and a standard
deviation of 0.67. No exclusion or drop-out was reported in this study. All the participants completed
the four pain intensity questionnaires.

Table 1 provides a detailed description of all study participants.

Table 2 displays the sample means and SD for the four scales assessed in this study. This table also
presents the VAS, NRS, FPS, and BPI-IS pain rating scores for each domain of pain intensity, including
current pain, least, average, and worst.

The Pearson correlation coefficients for each pair of scales are shown in Table 3. There were significant
correlations among the four scales across all domains of pain intensity.

The screen test from the principal component analyses indicated that the four scales captured a single
overarching domain for each of the four pain intensity areas, with the first eigenvalue ranging from 2.33
to 3.63 and the second from 0.16 to 0.43 (Table 4). Moreover, all the scales showed a strong loading on
the single component that emerged. The four scales had the highest loading on ‘current pain’ compo-
nent (>0.9).

Regarding scale preference, the VAS scale was favored by the majority of participants, receiving a
preference rate of 36%. The second most preferred scale was the NRS, which had a frequency of 29%.
The FPS was preferred by 22.5% of the participants and the last one was the BRS with 12.5% of prefer-
ence frequency.

Table 1. Participant’s characteristics.

Age Civil status Professional status
Single  Married  Divorced ~ Widower Total mean Worker  Retiree Total mean
Diagnosis N Mean SD (N) (N) (N) (N) (SD) (N) (N) (SD)
Back pain 86 6837 6.669 3 42 6 35 285  1.012 30 56 1.65 0479
Discal Hernia 5 7420 9.654 0 4 0 1 2.40 0.894 0 5 2.00 0.000
Lumbar 18 7839 1.852 0 18 0 0 200  0.000 0 18 200  0.000
Trauma
coxo-femoral 5 72.00 8.944 3 1 0 1 1.80  1.304 1 4 1.80  0.447
luxacion
Lumbar 14 68.07 6.330 10 3 0 1 143 0.852 8 6 143 0514
fracture
Arthritis 72 69.14 4.170 0 62 1 9 2.26 0.671 37 35 1.49 0.503

N=number of participant’s; SD=Standard Deviation.

Table 2. Means and standard deviations of the pain ratings (N=200).
Current pain intensity in the Least pain intensity in the ~ Average pain intensity in the ~ Worst pain intensity in the

past week past week past week past week
Mean SD Mean SD Mean SD Mean SD
VAS 3.51 0.783 3.28 0.776 3.40 0.701 4.01 0.908
NRS 347 0.729 3.20 0.770 337 0.652 3.83 0.798
FPS 3.47 0.736 3.15 0.843 3.52 0.657 3.74 0.760
BRS 3.59 0.771 3.20 0.928 3.73 0.825 3.94 0.815

VAS: Visual Analogue Scale; NRS: Numeric Rating Scale; FPS: Face Pain Scale; BRS: Behavioral Rating Scale; SD: Standard Deviation.
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Table 4. Component loadings from the principal components analyses of the four rating scales.

Current Least Average Worst

VAS 0.984 0.834 0.874 0.796
NRS 0.947 0.787 0.873 0.778
FPS 0.941 0.777 0.855 0.746
BRS 0.939 0.661 0.846 0.736
First two eigenvalues 3.633 2.357 2972 2.337
0.166 0.716 0.432 0.617

Kaiser-Meyer-Olkin Measure 0.825 0.755 0.820 0.778
Bartlett’s test of sphericity 1088.661 203.152 429.785 183.614

Discussion

The study’s findings are generally consistent with previous research comparing different pain intensity
measures in Albanian older adults with low back pain and add new information on the validity, utility,
and preferences for using the VAS, NRS, FPS and BPI-IS [1,8].

These findings hold significant implications for selecting the most appropriate measures to use in this
population within both clinical and research settings as per study objective. The results indicate that for
those who can effectively use the scales, each is considered valid, as evidenced by their strong relation-
ships with a general pain intensity factor identified through principal components analysis. This is also
demonstrated by strong correlations with past pain measures obtained in daily diaries [22,23].

Referring to the systematic review of Chiarotto et al. 2019, The NRS is widely considered the best
option for evaluating pain intensity in patients with LBP [2]. The results of the Atisook et al. 2021 study
also align with the participants’ preference for the NRS [8]. Although there is a preference for the NRS,
the VAS has remained the most commonly used pain assessment tool in clinical trials for LBP to date [4].
In fact, in our study, out of 200 Albanian participants, 72 expressed a preference for the VAS. This pref-
erence may be linked exclusively to the intensity of back pain experienced by the participants.

Like prior studies, our results confirmed that VAS is particularly effective for patients with adequate
cognitive function and literacy levels, as its continuous scale allows for precise measurement of pain
intensity as noted by Ferreira-Valente et al. [10].

The NRS demonstrated strong user compliance in our sample, consistent with other studies empha-
sizing its practicality and ease of use. Previous research has emphasized its strong correlation with VAS
scores, and our results supported this, further validating its use in clinical and research settings [6].

Another study found that both cognitively impaired and cognitively intact older adults favored the
FPS over other pain intensity measures [24]. The Albanian participants ranked the FPS as their third
preference for measuring pain intensity, with 45 out of 200 participants indicating a preference for
the FPS.

BPI-IS was chosen less frequently, possibly because it is not as easy to administer as the other instru-
ments. The results presented in the Chiarotto et al. (2018) study indicated that the Brief Pain Inventory-
Pain Severity subscale (BPI-PS) was the least preferred among the population. The fee scale administration
may also be another factor that influenced participants’ preferences [25].

The BPI-IS results offered a comprehensive assessment of pain’s impact on daily functioning in Albanian
population with back pain. Consistent with Cleeland and Ryan (1994), our findings underscore the BPI's
ability to capture the multidimensional nature of pain, making it a valuable tool for chronic pain assess-
ment [26].

To address potential biases and improve the validity of the responses, as mentioned in the method
section, the four pain intensity scales — VAS, NRS, FPS, and BPI-IS — were presented on separate pages.
This method ensured that participants could not easily refer to or influence their responses to earlier
scales while completing the others. Additionally, by randomizing the order in which the scales were
administered, we aimed to minimize the impact of sequence effects, where the order in which measures
are presented could unintentionally affect responses.

The rationale behind using randomization and separate pages is to reduce the likelihood that partic-
ipants’ answers to one scale could be influenced by prior responses. For example, if participants saw a
previous pain intensity score before completing the next scale, they might adjust their answers based
on that reference. Furthermore, randomizing the sequence prevents any bias that might arise from
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participants responding differently depending on the position of the scale in the sequence (e.g. they
might become fatigued or more focused after completing certain scales first). To further clarify, random-
ization of measure presentation ensured that each participant received the scales in a unique order,
reducing the chance of systematic errors or patterns that could distorted the results.

As per study results, the VAS was considered as the most appropriate tool for pain assessment in this
population. In particular, the VAS's ability to measure pain intensity on a continuous scale makes it a
valuable tool for healthcare professionals, allowing for nuanced assessments of pain severity. Its estab-
lished reliability in various clinical settings further supports its use as a standard assessment tool.
Regarding the Albanian regional relevance, we have expanded on how these findings inform best prac-
tices in pain measurement for healthcare professionals in this area. Given the cultural and healthcare
context of this population, the VAS provides a straightforward and effective tool that can be easily inte-
grated into routine clinical practice. We have also discussed how adopting the VAS as a standard tool in
the region could improve consistency in pain assessment, leading to better pain management strategies
and ultimately enhancing patient care.

This study has several limitations that should be considered. First, relying solely on self-report mea-
sures may lead to significant associations among variables due to shared method variance, potentially
resulting in an overestimation of true relationships [27]. Secondly, the measurement of back pain inten-
sity can be considered as a subjective experience that can differ significantly from one individual to
another. Cultural beliefs and practices regarding pain can influence how individuals respond to pain
scales, potentially affecting the validity of the results. Factors such as anxiety, depression, and stress,
which were not assessed in this study, can influence pain perception and reporting, potentially distorting
the results. Many pain scales provide a limited range of options, which may not capture the complexity
and multifaceted nature of Albanians pain experiences. Ultimately, repeated assessments of the four
scales may lead to fatigue or desensitization, affecting how the Albanian participants reported their pain
over time. For future studies, a test-retest analysis is recommended to evaluate the reliability of the four
pain intensity scales.

Given the findings of this study, we recommend the Visual Analog Scale (VAS) as the primary tool for
assessing pain intensity in this population. For healthcare professionals in this region, we suggest that the
VAS be considered as a standard measure in both clinical and research settings due to its ease of use and
proven effectiveness. However, we recognize that there may be some variability in patient preferences and
abilities. In cases where patients experience difficulties with the VAS, either due to cognitive limitations or
visual impairments, we recommend the Numeric Rating Scale (NRS) as a viable alternative. The NRS is
straightforward and often easier for patients to understand, especially for those who may struggle with
interpreting visual analogs. For patients who have difficulty expressing pain verbally or numerically, partic-
ularly young children or older adults, the Faces Pain Scale (FPS) is a more appropriate tool, as it uses facial
expressions to represent pain levels, which can be more intuitive. Lastly, for more comprehensive pain
assessments, particularly in cases where pain affects multiple aspects of a patient’s daily life, the Brief Pain
Inventory (BPI) is recommended. While longer and more complex, the BPI offers valuable insights into how
pain impacts functionality, helping healthcare providers address pain from a holistic perspective.

Future studies should explore the cultural adaptability of these scales, particularly in multicultural
settings where language and cultural differences might influence scale interpretation. Additionally, longi-
tudinal studies incorporating test-retest analyses could further validate the reliability of these scales in
chronic pain conditions.

By situating our findings within the context of existing research, we emphasize the importance of
choosing pain assessment tools that align with both patient characteristics and clinical objectives.

Concluding, the four pain scales as VAS, NRS, FPS and BPI-IS are valid and can be used for the clinical
and research implication in the Albanian population.

Ethics committee information
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