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Abstract
Background: Catastrophizing has been recognized as an important contributor to chronicity in individuals
with chronic pain syndromes including low back pain (LBP). The Pain Catastrophizing Scale (PCS) is
perhaps the most widely used questionnaire to evaluate the degree of pain catastrophizing. However, its
use is limited in Hausa-speaking countries due to the lack of a validated translated version.

Objective: To translate and cross-culturally adapt the PCS into Hausa (Hausa-PCS) and evaluate its
psychometric properties in mixed urban and rural patients with chronic LBP.

Methods: The original PCS was translated and cross-culturally adapted into Hausa in accordance with
established guidelines. To evaluate its psychometric properties, a consecutive sample of 200 patients with
chronic LBP was recruited from urban and rural Nigerian hospitals. Validity was evaluated by exploring
content validity, factorial structure (con�rmatory factor analysis [CFA]), construct validity (Spearman’s rho)
and known-groups validity. Reliability was evaluated by calculating internal consistency (Cronbach’s α),
intraclass correlation coe�cient (ICC), standard error of measurement (SEM), minimal detectable change
(MDC) and limits of agreement with 95% con�dence interval (LOA95%).

Results: The Hausa-PCS was comprehensible with good content validity. The CFA con�rmed a 3-factor
structure similar to the original English version. The concurrent validity was supported as 83% (5/6) of the
a priori hypotheses were con�rmed. Known-groups comparison showed that the questionnaire was unable
to differentiate between male and female or urban and rural patients (p > 0.05). Internal consistency and
ICC were adequate for the Hausa-PCS total score (α = 0.84; ICC = 0.90) and the subscale helplessness (α =
0.78; ICC = 0.89) but for the subscales rumination (α = 0.69; ICC = 0.68) and magni�cation (α = 0.41; ICC =
0.43). The LOA95% for the Hausa-PCS total score was between –8.10 and +9.75, with SEM and MDC of
3.47 and 9.62 respectively.

Conclusion: The Hausa-PCS was successfully developed and psychometrically adequate in terms of
factorial structure, construct validity, internal consistency and test-retest reliability when applied in mixed
urban and rural patients with chronic LBP. However, the internal consistency and reliability coe�cients
(ICC) for the individual subscales are questionable. Thus, we support the use of the total score when
evaluating pain catastrophizing for clinical or research purposes.

Background
Low back pain (LBP) remains the most common painful musculoskeletal disorder affecting the adult
population indiscriminately across the world [1]. It is the greatest contributor to years lived with disability
worldwide [2], and imposes a sizable economic, societal and health impact [3,4]. Though LBP is
considered to be a multifactorial disorder associated with numerous possible etiologies and diverse
interpretations of the underlying mechanisms [3,5], in most cases, it is non-speci�c, signifying that the
cause of the pain cannot be reliably identi�ed [6]. 
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While it is commonly believed that most people experiencing a new episode of LBP recuperate within a
few weeks, reoccurrences are possible and some fractions may go on to develop chronic LBP
[7]. The development of non-speci�c chronic LBP is believed to be multifaceted with biomechanical and
psychosocial factors being implicated [5,8]. However, while biomechanical factors appear to have a
greater impact on the occurrence of LBP episodes, psychosocial factors seem to have a major impact on
its chronicity, as the latter predicts the transition to and maintenance of chronic LBP [6,8,9].

One important psychological factor linked with the chronicity of LBP is catastrophizing. According
to Sullivan et al. [10], catastrophizing is a maladaptive coping strategy de�ned as an exaggerated negative
mental state related to an actual or anticipated painful experience. Catastrophizing has been recognized
as an important mediator to pain behavior and pain-related fear in individuals with chronic pain conditions
[11]. It is closely related to fear-avoidance beliefs [12] as the former is thought to be a precursor of the
latter [13]. In keeping with the fear-avoidance model, when pain is interpreted as threatening, it in�uences
the use of a catastrophizing pain coping style which in turn may in�uence pain-related fear to produce
avoidance and hypervigilance to bodily sensation that is followed by physical disuse, functional disability,
depression and pain chronicity [14]. Plenty of evidence suggests that catastrophizing is a predictor of
persistent pain and chronic LBP disability [15,16,17] as well as a mediator and arbitrator of treatment
effectiveness among sufferers of chronic LBP [18]. Thus, evaluating catastrophizing in patients with
suspected risk is essential to guide the choice of a therapeutic intervention.

The Pain Catastrophizing Scale (PCS) developed by Sullivan et al. [19] in 1995 is perhaps the most widely
used tool to evaluate the degree of pain catastrophizating in clinical practice and research. The PCS is a
valid and reliable measure of how catastrophizing impact on pain experience [19,20]. Essentially, it has
been proved to be a useful measure of pain catastrophizing in various pain conditions such as chronic
LBP [21], chronic neck pain [22], anterior knee pain [23], neuropathic pain [24], postsurgical pain [25], soft
tissue injuries [26], respiratory tract illness [27] and dental procedures [28]. Furthermore, the scale has been
culturally adapted and validated into many languages/cultures such as the Arabic [29,30], Afrikaans [31],
Brazilian Portuguese [32], Catalans [33], Chinese [34], German [35], Italian [36], Korean [37], Malay [38],
Norwegian [39], Simpli�ed Chinese [40], Sinhala [41], Swedish [42], Spanish [43], Turkish [44] and Xhosa
[31] versions.

Chronic LBP appears to be a major cause of disability in Nigeria with an estimated annual prevalence of
33–74% [45]. The burden, however, is unduly greater in rural areas compared to urban areas as the one-
year prevalence rate of 74% found in rural Nigeria is higher than the 44% found in urban Nigeria [46,47]. In
the same vein, maladaptive beliefs including catastrophizing have been reported to be associated with
chronic LBP disability in both urban and rural Nigeria [48,49] similar to that found for western nations
[50]. Despite the greatest burden of chronic LBP in Nigeria, self-report outcomes to evaluate cognitive or
maladaptive beliefs are generally lacking in Nigeria indigenous languages. 

There are over 500 native languages spoken in Nigeria, with English being the o�cial language of
communication. However, quite a number of patients cannot speak or write in English [51]. The Hausa
language is one of the three major native languages spoken in the country particularly in the northern part.
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Although the Hausa language is also commonly spoken in many other West African countries [52] with
estimated speakers of about 50 to 100 million people worldwide, the most important dialect is generally
regarded as that spoken in Kano, northwestern Nigeria. This language is the standard variety used for
o�cial purposes. Therefore adapting the PCS into Hausa in this context will facilitate its use not only in
Nigeria but also in other Hausa-speaking countries. The purpose of this study was to translate and cross-
culturally adapt the PCS into Hausa and evaluate its psychometric properties in terms of internal
consistency, test-retest reliability, and factorial, construct and known-groups validity in mixed urban and
rural patients with chronic LBP.

Methods
Ethical consideration

This study was approved by the Health Research Ethics Committee, Ministry of Health Kano State (Ref:
MOH/Off/797/T.I./651). Written permission (via email) to translate the PCS into Hausa language was
obtained from the original developer (Prof. Michael J. Sullivan) and copyright holder (MAPI Research
Trust) of the PCS. Written informed consent was obtained from all participants prior to their involvement
in the study.

Study design 

Translation, cross-cultural adaptation, test-retest and cross-sectional study of psychometric analysis of
the Hausa version of the PCS.

Outcomes

Pain Catastrophizing Scale (PCS)

The original PCS consists of 13 items, with each item rated using a 5-point Likert scale ranging from 0
(not at all) to 4 (all the time) [19]. Each item is rated according to respondent’s perceived thoughts and
feelings while experiencing pain. The total score ranges from 0 to 52, with higher scores indicating more
catastrophic thoughts [19]. The PCS has three dimensions; rumination (4 items), magni�cation (3 items)
and helplessness (6 items). The scale has been shown to have strong construct validity, reliability and
stability [19,20,53].

Numerical Pain Rating Scale (NPRS) 

The Hausa version of the NPRS [54] was used to evaluate levels of the pain intensity. The scale consists
of an 11-point numerical pain rating scale with a horizontal bar or line of 0 to 10 anchored on the left with
the phrase ‘‘No Pain’’ and on the right with the phrase ‘‘Worst Imaginable Pain. The respondents were asked
to mark the value that best re�ects their current pain at rest. The Hausa NPRS is a valid, reliable and
responsive measure of pain intensity in patients with chronic LBP [54]. 

Oswestry Disability Index (ODI)
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The Hausa version of the ODI 2.1a [51] was used to evaluate levels of functional disability. It consists of
10 topics concerning pain intensity, personal care, lifting, walking, sitting, standing, sleeping, sex life,
social life, and traveling. Each question has six statements scored from 0 to 5. Scores obtained for each
topic are summed and divided by the number of answered topics to give a �nal score out of 100 which
indicates the respondent’s percentage perceived level of disability (0–100), with higher scores indicating
greater disability. The Hausa-ODI 2.1a was found to be a valid and reliable measure of functional
disability in chronic LBP patients [51].

Fear-Avoidance Beliefs Questionnaire (FABQ)

The Hausa version of the FABQ [55] was used to evaluate fear-avoidance beliefs. It consists of 16 items,
with each item scored using a Likert scale ranging from 0 (completely disagree) to 6 (completely agree).
The instrument consists of two subscales: a 4-item physical activity subscale (FABQ-physical activity) and
a 7-item work subscale (FABQ-work). Each subscale scores are summed to give a total score with the
FABQ-physical activity subscale having a score ranging from 0 to 24 and the FABQ- work subscale having
a score ranging from 0 to 42. Summing the two subscale scores gives a total FABQ score of 66, with
higher scores indicating greater fear-avoidance beliefs. The Hausa FABQ is a valid and reliable measure of
fear-avoidance beliefs in patients with chronic LBP [55].

Short-form Health Survey (SF-12)

The Hausa version of the SF-12 [56] was used to evaluate mental well-being. It consists of 12-item,
and evaluates two global health constructs: the physical component summary (PCS-12) and the mental
component summary (MCS-12). Each item of the questionnaire has response categories which vary from
2 to 6 and raw scores for items ranging from 1 to 6. To calculate the PCS-12 and MCS-12 sores, a web-
based scoring tool (www.orthotoolkit.com/sf-12/) was used. Higher scores indicate better health status.
The Hausa SF-12 was shown to be a valid and reliable measure of health-related quality of life in patients
with chronic LBP [56].

Translation and cross-cultural adaptation

The translation procedure was conducted according to the guidelines published by Beaton et al. [57]. The
translation included 5 stages as follows:

1. Forward translation: The PCS was translated from English into Hausa by two independent bilingual
translators (Hausa and English, with Hausa as their �rst language). The �rst translator was a clinical
physiotherapist and familiar with the concept of the questionnaire. The second translator was a
professional translator and unaware of the concept being examined. The translators produced two
forward-translated versions (T1 and T2).

2. Synthesis of forward translations: The two forward translated versions were then synthesized to one
version (T3) following consensus between the two forward translators and coordination of the
primary author (AAI).
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3. Backward translation: The synthesized version (T3) was then back-translated into English by two
independent bilingual translators (Hausa and English) who had no medical background and
knowledge of the original English version. The translators produced two backward-translated versions
(T4 and T5).

4. Expert committee review: An expert committee consisting of all forward and backward translators, a
methodologist and two of the study authors (AAI and BK) reviewed all the translated versions and
reached a consensus on any discrepancy with the aim of achieving semantic, idiomatic, experiential
and conceptual equivalences between the original and targeted versions. A pre�nal version of was
then produced.

5. Pilot testing: The pre�nal version was tested in a group of 20 patients with chronic LBP to evaluate
comprehensibility and acceptability. Cognitive debrie�ng was done by the primary author, and
problematic items were identi�ed and resolved in consultation with the expert review committee. This
stage con�rmed face validity.

�. Proofreading: A professional translator independently proofread the �nal version for any minor errors
that may have been missed in the previous stages. The �nal version (see Additional �le 1) was then
produced and sent to MAPI Research Trust. 

Psychometric evaluation

The procedure used throughout this section has been used in the cross-cultural adaptation of other Hausa
self-report measures as described elsewhere [51,56].

Sample size estimation

Generally, there is no clear consensus on the required sample size for a validation study. However, “The
quality criteria for measurement properties of health status questionnaires” suggest that a sample size of
≥ 50 would be adequate for reliability, construct validity, and ceiling/�oor effects analyses whereas 4 to10
subjects per variable (Rules-of-thumb) would be adequate for factorial structure analysis [58]. Based on
these recommendations, 200 participants were recruited to study the psychometric properties of the
Hausa version of the PCS (Hausa-PCS). 

Participants and settings

The study was carried out purposely in a selected tertiary health facility (Murtala Muhammad Specialist,
and three secondary health facilities (Dawakin Kudu General Hospital, Wudil General Hospital and Kura
General Hospital), all in Kano State, Northwestern Nigeria. These hospitals were chosen to recruit both
urban and rural patients to have broader applicability of the questionnaire in these settings. The
participants were recruited from the physiotherapy out-patient unit of the selected hospitals, from February
to May 2018. Eligible participants were those suffering from chronic LBP between 18 and 70 years old,
and �uent in Hausa language. Participants with previous spine surgery, evidence of serious spine
pathology for example infection, malignancy, fracture, osteoporosis or Ankylosing spondylitis, cognitive or
mental impairment were excluded.
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Evaluation of outcomes

Four physiotherapists (with clinical experience between two to �ve years) were recruited from the selected
hospitals and received a one-day training session on the study procedure including interviewer-
administration of measures as many Hausa patients especially rural dwellers are not literate (ability to
read and write in Hausa). The training was conducted by the primary author. The physiotherapists in each
of the selected hospitals were responsible for assessing patients’ eligibility which involves medical history
taking, screening of ‘red �ags’ (using simple questions about the presence of red �ags) to rule out
evidence of serious spine pathology, and obtaining patients’ informed consent as well as collecting
questionnaire data.  

The participants’ socio-demographic information (age, gender, marital status, education level, occupation
and habitation) and data on duration of pain, height, weight and body mass index were obtained and
documented for each participant. The Hausa-PCS along with the NPRS, ODI, FABQ and SF-12 were
administered using interviewer-administration or self-administration method where applicable. The Hausa
PCS was re-administered among 100 participants, 2 weeks after the �rst measurement to assess test-
retest reliability.

Statistical analysis

The normality of the data was tested using visual (normal distribution curve and Q-Q plot) and statistical
methods (Kolmogorov-Smirnov and Shapiro-Wilk’s test). Descriptive statistics of mean, standard deviation
(SD), frequencies and percentages were applied to summarize the data. The following statistical
approaches were used in evaluating the psychometric properties of the Hausa-PCS.

1. Content validity: Content validity refers to the degree to which a scale is relevant and representative of
the construct it is designed to measure. Content validity of the Hausa-PCS was evaluated by the
expert committee panel during the translation stage. It was also evaluated by examining response
trend (using skewness). Items with a skewness > 1.96 suggest a response trend that deviated from a
normal distribution pattern [40]. 

2. Ceiling and �oor effects: Ceiling or �oor effects are considered if more than 15% of respondents
scored the maximum or minimum possible score (Table 1). Potential ceiling or �oor effects of the
Hausa-PCS were investigated by estimating the percentage of respondents indicating the maximum
or minimum possible score in all the 13 items of the questionnaire.

3. Factorial validity: Factorial validity refers to the degree to which the underlying putative structure of a
scale is recoverable in a set of test scores. Factor structure of the Hausa-PCS was examined by
performing con�rmatory factor analysis (CFA) using maximum likelihood estimates. The CFA was
carried out with the original three-factor structure (i.e. rumination, magni�cation and helplessness)
extracted by Sullivan et al. [19].  Additionally, CFA was performed with the one-factor and two-factor
structure extracted by Chibnall and Tait [59]. Modi�cation indices were applied to observe for item’s
redundancy or those with low factor loadings, and correlation of error terms to improve model �t. The
model �t was assessed with four goodness-of-�t indicators including the ratio of chi-square to



Page 8/25

degrees of freedom (χ2/df), comparative �t index (CFI), Tucker-Lewis index (TLI), standardized root
mean square residual (SRMR) and root mean square error of approximation (RMSEA) [56]. The
following cut-off criteria were considered adequate for model �t; χ2/df of ≤ 2.0, CFI of ≥ 0.95, TLI ≥
0.90, SRMR ≤ 0.08, and RMSEA ≤ 0.06 [60,61].

4. Construct validity: Construct validity (the degree to which scores of a scale actually measure or test
the hypothesis or theory they intended to measure) was evaluated by correlating the Hausa-PCS with
measures of pain intensity (NPRS), functional disability (ODI), fear-avoidance beliefs (FABQ) and
mental well-being (MCS-12). Spearman’s correlation coe�cients (rho) were used and considered as
being strong (rho = > 0.60), moderate (rho = 0.30–0.60) and weak/low (rho = < 0.30) [62]. The
expected direction and magnitude of the correlations were formulated a priori as shown in Table 1.
According to Terwee et al. [58], the construct validity is supported when at least 75% ( ≥ 5) of the
prede�ned hypotheses are con�rmed (Table 1). 

5. Known-groups validity: Known-groups validity (how well an instrument discriminates between
relevant known or extreme groups) was evaluated by comparing the Hausa-PCS total score and its
subscales with gender and habitant groups using independent t-test. We hypothesized that female
and rural respondents would have higher pain catastrophizating [63,64].

�. Internal consistency: Internal consistency of the whole questionnaire and its subscales was evaluated
with Cronbach’s alpha (α). A Cronbach’s α values of 0.70–0.95 indicate acceptable internal
consistency [58]. 

7. Test-retest reliability: Test-retest reliability was assessed by calculating intraclass correlation
coe�cient (ICC) for agreement using a two-way random effects analysis of variance (ANOVA) model,
with a coe�cient value ≥ 0.70 indicating acceptable reliability [58]. As per the recommendation of
the Consensus-based Standards for the selection of health Measurements Instruments
(COSMIN) [65], the standard error of measurement (SEM) and minimal detectable change (MDC) at
95% con�dence interval (CI) were calculated to compliment the test-retest reliability. The SEM is
computed as the square root of the mean square error term from the reliability ANOVA table. The MDC
was then calculated by multiplying the SEM by 2.77 to indicate the minimum amount of change that
needs to be observed for it to be considered a true change above measurement error [66]. Additionally,
95% limits of agreement (LOA95%) were evaluated with Bland-Altman plots by plotting the difference
between baseline and follow-up Hausa-PCS total scores against the mean of NPRS-H total scores at
baseline and follow-up. A priori hypotheses for the internal consistency (Cronbach’s α), ICC, SEM, MDC
and LOA95% for the Hausa-PCS are presented in Table 1.

Table 1 A Priori hypotheses for evaluating the psychometric properties of the Hausa Pain

Catastrophizing Scale
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Psychometric properties Hypotheses
Floor and ceiling effects  

1. Ceiling effects 15% of the respondents having the maximum score (0)
[58]

2. Floor effects 15% of the respondents having the minimum score
(52) [58]

Reliability  
1. Internal consistency Cronbach’s α = 0.70–0.95 [58]
2. Test-retest reliability Intraclass correlation coefficient =  ≥ 0.70 [58]
3. Standard error of measurement  1.6–4.6 [31,35,37,39,67,68]
4. Minimal detectable change 4.0–13.0 [31,35-37,39,67,68]
5. 95% limits of agreement  –15.1 to +16.0 [39,40,67,68]

Concurrent validity  
1.  PCS vs FABQ-total, FABQ-

physical and FABQ-work
Significant moderate to strong positive correlation
(rho; 0.34–0.61) [35,39,44] 

2.  PCS vs NPRS Significant moderate to strong positive correlation
(rho; 0.31–0.64) [36,37,39,67]

3.  PCS vs ODI Moderate to strong positive correlation (rho; ≥ 0.30)
[67] 

4. PCS vs MCS-12 Significant moderate negative correlation with (rho; ≥
–0.30) [38]

PCS: Pain Catastrophizing Scale; FABQ: Fear-Avoidance Beliefs Questionnaire; NPRS:
Numerical Pain Rating Scale; ODI: Oswestry Disability Index; rho: Spearman correlation
coefficient

Results
Translation and cross-cultural adaptation 

There were no major disagreements between the forward and back translations of the Hausa-PCS. The
phrase “I feel I can’t go on” in item 2 was somewhat di�cult to translate into Hausa. The translators,
however, decided to use the phrase “carry on” in place of “go on” for easy understanding. The translators
ensured that standard Hausa was used to attain equivalence between the original English questionnaire
and the Hausa version. None of the respondents reported any di�culty with comprehension of the
questionnaire items during the pilot testing. Thus, no further modi�cation was carried out and all the items
were retained by the expert committee.

Psychometric testing

Socio-demographic and clinical characteristics 

Of the 200 participants recruited, the response rate was 100%. There were 123 (61.5%) males and 77
(38.5%) females. Their age ranged between 18–70 years (mean age 45.5±14.5 years). The majority of the
participants were living in rural areas (60%). Slightly over half of them were illiterate in Hausa (55.5%) and
self-employed (mainly farmers and traders). The socio-demographic and clinical characteristics of the
participants are fully presented in Table 2. 
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Table 2 Socio-demographic and clinical characteristics of the participants 

Characteristics N = 200
Age, years, mean ± SD 45.5 ± 14.5
Gender, n (%), male: female 123 (61.5), 77 (38.5)
Habitation, n (%), urban: rural 80 (40.0), 120 (60.0)
Marital Status, n (%), married: unmarried 157 (78.5), 43 (21.5)
Educational Status, n (%)  
None                                        66 (33.0)
Completed Primary Education 30 (15.0)
Completed Secondary Education                               41 (20.0)
Completed Tertiary Education                            63 (31.5)
Literacy (ability to read and write), n (%)  
Illiterate (inability to read and write) 111 (55.5)
Hausa  89 (44.5)
Occupational Status, n (%)  
Paid work (government or private) 49 (24.5)
Self-employed (farming and trading)                         112 (56.0)
Student  17 (8.5)
Unemployed 16 (8.0)
Retiree 6 (3.0)
PCS (score range 0–52) 30.0±8.21
FABQ-total (score range 0–66) 36.4±11.4
FABQ-physical activity (score range 0–42) 13.1±5.81
FABQ-work (score range 0–24) 23.3±7.74
NPRS (score range 0–10) 36.1±12.6
ODI (score range 0–100) 36.0±10.8

SD: standard deviation; PCS: Pain Catastrophizing Scale, FABQ: Fear-Avoidance Beliefs
Questionnaire; NPRS: Numeric Pain Rating Scale; ODI: Oswestry Disability Index 

Content validity

The scores for each item of the Hausa-PCS (range: –0.596 to +0.573) were normally distributed as none
of the item exhibited skewness > 1.96 (Table 3). Thus, none of the items was excluded in the Hausa-PCS. 

Ceiling and �oor effects 

All the respondents completed the Hausa-PCS without missing values. Ceiling effects were found for
items 1, 3, 6, 7, 8, 10, 11 and 13 whereas �oor effects were found for items 1, 11 and 13. No ceiling or �oor
effects were seen in the Hausa-PCS total score or subscales (Table 3).

Table 3 General characteristics of the Hausa Pain Catastrophizing Scale (n = 200).
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  Range Mean
(SD)

Highest
score

Lowest
score

Ceiling
effects
n (%)

Floor 
effects
n (%)

 
Skewness

Total score 0–52 30.0
(8.21)

52 1 1 (0.5) 3
(1.5)

 

Rumination subscale 0–16 10.3 (
3.20)

16 4 7 (3.5) 11
(5.5)

 

Item
8

I anxiously want
the pain to go away

0–4 2.86
(1.10)

4 0 72
(36.0)

0
(0.5)

–0.596

Item
9

I can’t seem to
keep it out of mind

0–4 2.33
(1.09)

4 0 31
(15.0)

2
(1.0)

0.189

Item
10

I keep thinking
about how much it
hurts

0–4 2.41
(1.07)

4 0 38
(19.0)

1
(0.5)

0.028

Item
11

I keep thinking
about how badly I
want the pain to
stop

0–4 2.81
(1.13)

4 1 76
(38.0)

36
(18.0)

–0.389

Magnification subscale 0–12 6.99
(2.55)

12 2 6 (3.0) 1
(0.5)

 

Item
6

I become afraid
that the pain may
get worse

0–4 2.26
(1.10)

4 0 31
(15.5)

1
(1.0)

0.106

Item
7

I think of other
painful experiences

0–4 2.21
(1.12)

4 0 33
(16.5)

3
(1.5)

0.209

Item
13

I wonder whether
something serious
may happen

0–4 2.51
(1.17)

4 1 54
(27.0)

59
(29.5)

–0.071

Helplessness subscale 0–24 12.7
(4.20)

24 2 1 (0.5) 1
(0.5)

 

Item
1

I worry all the time
whether the pain
will end

0–4 2.40
(1.04)

4 1 37
(18.5)

47
(23.5)

0.121

Item
2

I feel I can’t go on 0–4 1.96
(0.96)

4 0 14
(7.0)

3
(1.5)

0.458

Item
3

It’s terrible and I
think it’s never
going to get any
better

0–4 2.21
(1.08)

4 1 31
(15.5)

1
(0.5)

0.271

Item
4

It’s awful and I feel
that it overwhelms
me

0–4 1.92
(1.07)

4 0 22
(11.0)

5
(2.5)

0.573

Item
5

I feel I can’t stand
it any more

0–4 2.15
(1.07)

4 0 29
(14.5)

1
(0.5)

0.372

Item
12

There is nothing I
can do to reduce
the intensity of the
pain

0–4 2.08
(1.06)

4 0 24
(12.0)

1
(0.5)

0.415

SD: standard deviation
Factorial structure 



Page 12/25

Table 6 shows the results of CFA for the one-factor, two-factor and three-factor structures of the Hausa-
PCS with and without modi�cations. All the tested models demonstrated poor �t as indicated by the �t
indices except the three-factor structure after modi�cations. Modi�cations of the three-factor structure
were done by allowing 5 error terms to covary (e1–e4, e3–e4, e8–e12, e9–e10, and e10–e11) (Figure 1). 

Table 6 Confirmatory factor analyses of the Hausa Pain Catastrophizing Scale models (n =
200)

Model and modifications Confirmatory factor analysis
  χ2 (df) χ2/df CFI TLI SRMR RMSEA (95%CI)
1. One-factor structure            
a. No modifications 194.9 (65) 3.00 0.796 0.755 0.083 0.100 (0.084–0.117)
b. With modifications 116.5 (60) 1.94 0.911 0.884 0.065 0.069 (0.050–0.087)
2. Two-factor structure            
a. No modifications 166.9 (64) 2.60 0.838 0.803 0.080 0.090 (0.073–0.107)
b. With modifications 111.5 (60) 1.85 0.919 0.895 0.066 0.066 (0.046–0.084)
3. Three-factor structure            
a. No modifications 132.4 (62) 2.13 0.889 0.861 0.724 0.076 (0.058–0.093)
b. With modifications 86.8 (57) 1.52 0.953 0.936 0.056 0.051 (0.028–0.072)

χ2: chi-square; df: degrees of freedom; CFI: comparative fit index; TLI: Tucker-Lewis index;
SRMR: standardized root mean square residual; RMSEA: root mean square error of
approximation; CI: confidence interval
Construct validity 

The Hausa-PCS total score demonstrated signi�cant strong positive correlation with NPRS (rho = 0.74, p <
0.001) and signi�cant moderate positive correlation with FABQ-total (rho = 0.42, p < 0.001), FABQ-physical
activity (rho = 0.32, p < 0.001), FABQ-work (rho = 0.36, p < 0.001) and ODI (rho = 0.35, p < 0.001) as
hypothesized (Table 1). However, the correlation between the Hausa-PCS and MCS-12 was weakly
negative (rho = –0.20, p < 0.05) (Table 4). Overall, 83% (5/6) of the a priori hypotheses were con�rmed
(Table 1).

Table 4 Construct validity of the Hausa Pain Catastrophizing Scale (n = 200)

  Pain Catastrophizing Scale
Measures  rho P-value Hypothesis confirmed (Yes/No)
FABQ-total 0.42 0.000 Yes
FABQ-physical activity 0.32 0.000 Yes
FABQ-work 0.36 0.000 Yes
Numeric Pain Rating Scale 0.74 0.000 Yes
Oswestry Disability Index 0.35 0.000 Yes
MCS-12 –0.20 0.004 No

All outcomes are in Hausa. FABQ: Fear-Avoidance Beliefs Questionnaire; rho: Spearman
correlation coefficient; MCS-12: mental component summary 

Known-groups validity
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Known-groups comparison of the Hausa-PCS with regard to gender and habitation groups showed no
signi�cant differences in the questionnaire total score and its subscales (p > 0.05) (Table 5). 

Table 5 Known-groups comparison of the Hausa Pain Catastrophizing Scale
                     
  

Gender Habitation

  Male Female   Urban Rural    
  Mean

(SD)
Mean
(SD)

t-cal p-
value

Mean
(SD)

Mean
(SD)

t-cal p-
value

Total score 30.2
(8.29)

29.8
(8.14)

2.559 0.056 30.2
(7.96)

29.9
(8.41)

0.106 0.745

Rumination 10.5
(3.26)

9.34
(3.53)

2.453 0.068 9.93
(3.57)

10.1
(3.29)

0.126 0.723

Magnification 7.30
(2.56)

6.15
(2.42)

2.593 0.057 6.62
(2.24)

7.05
(2.78)

0.672 0.414

Helplessness 13.1
(4.51)

12.4
(4.47)

1.550 0.207 12.7
(4.04)

13.0
(4.82)

0.065 0.799

SD: standard deviation
Internal consistency 

As shown in Table 7, the internal consistency as measured by the Cronbach’s α, if item deleted was high
(0.837) for the Hausa-PCS total score. Also, adequate internal consistency was found for the subscale
helplessness (α = 0.78) but for the subscales rumination (α = 0.69) and magni�cation (α = 0.41) (Table 7).

Test-retest reliability

The ICC for the Hausa-PCS total score was good (0.90; CI: 0.85–0.93). Similarly, acceptable ICC was found
for the helplessness subscale (0.89; CI: 0.83–0.93) but for the subscales rumination (0.68; CI: 0.52–0.78)
and magni�cation (0.43; CI: 0.16–0.62) (Table 8). The SEM for the Hausa-PCS total score and its
subscales are presented in Table 7. The Bland and Altman analysis showed a mean difference between
test and retest of 0.87, with LOA95% of –8.10 to +9.75 (Figure 2). 

Table 7 Internal consistency and test-retest reliability of the Hausa Pain Catastrophizing
Scale 
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Internal
consistency
(n = 200)

Test-retest reliability
(n = 100)

SEM MDC

Cronbach’s
α 

Mean
(SD)
test

Mean
(SD)
retest

t1-t2 p-
value
for
test-

retest

ICC (95% CI)    

Total (0–52) 0.84 29.8
(8.46)

28.5
(8.19)

1.25 0.012* 0.90 (0.85–0.93) 3.47 9.62

Rumination
(0–16)

0.69 10.0
(3.40)

9.40
(3.11)

0.67 0.028* 0.68 (0.52–0.78) 2.24 6.20

Magnification
(0–12)

0.41 6.87
(2.56)

7.05
(3.54)

–
0.18

0.630 0.43 (0.16–0.62) 2.63 7.29

Helplessness
(0–24)

0.78 12.9
(4.48)

12.1
(4.17)

0.76 0.005* 0.89 (0.83–0.93) 1.88 5.21

SD: standard deviatuon; t1-t2: mean values at test subtracted from retest; ICC: intraclass
correlation coefficient; CI: confidence interval; SEM: standard error of measurement; MDC:
minimal detectable change
*P < 0.05
 

Discussion
To enable easy assessment of pain catastrophizing and designed appropriate interventions targeting this
psychological construct in Hausa LBP population, this study described the development of the Hausa-PCS
through translation and cross-cultural adaptation of the original PCS into Hausa, and �nally validation of
the translated version in mixed urban and rural individuals with chronic LBP. The results of the study
suggested that the Hausa-PCS was comprehensible, valid, and reliable when evaluating catastrophic
thinking related to pain in Hausa-speaking individuals with chronic LBP.

The PCS was fairly simple to translate as there were no serious translation issues encountered. The items
of the questionnaire were comprehensible during the �eld verbal pretesting with urban and rural
participants. The translators ensured that standard Hausa wordings and phrases were used for easy
understanding in both urban and rural contexts with the goal of achieving conceptual equivalence rather
than literal translation. Although no ceiling or �oor effects were observed in the total score or the
subscales similar to reports of previous studies [39,69], however, ceiling effects were seen in 8 out of the
13 items whereas �oor effects were seen in only 3 items. In line with our �ndings, ceiling effects in more
than half of the PCS items were also reported in the Norwegian validation [39]. In contrast, respondents
exhibiting �oor and ceiling effects were removed in the validation of the Simpli�ed Chinese PCS among
chronic pain patients [40].

The mean total score of the Hausa-PCS was 30.0 comparable to both the urban (30.2) and rural (29.9)
respondents, indicating that the studied population experienced a high level of pain catastrophizing
considering the report that pretreatment score of greater than 24 was associated with high follow-up pain
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outcomes [70]. Thus, it can be inferred that individuals with pain catastrophizing scores greater than 24 as
in the case of our sample may warrant interventions targeting to reduce pain catastrophizing. Similar to
the Simpli�ed Chinese version of the PCS [40], the content validity of the Hausa-PCS in terms of skewness
was acceptable as all the items were less than 1.96, suggesting a response trend for normally distributed
scores. 

The PCS has been widely reported as three-factor structure consisting of the rumination, magni�cation
and helplessness subscales following exploratory factor analysis [20,33,35-38,40,41,43,59,67] even
though minor differences exist regarding how the PCS items loaded onto factors. A two-factor structure
has been also reported in the literature [20,44,68,71-73]. In the present study, the CFA suggests that the
three-factor structure proposed by Sullivan et al. [19] had the best �t for our sample compared to the one-
factor or two-factor structure proposed by Chibnall and Tait [59] as indicated by the low SRMR and
RMSEA and high CFI and TLI values. This �nding is similar to the reports of many validations conducted
in different samples of individuals with chronic pain [35,71-73]. On the contrary, other validations found
the two-factor structure of the PCS to exhibit adequate model �t [44,68]. In another vein, Huijer et al. [30]
found the one-factor, two-factor (based on the authors’ exploratory factor analysis) and Sullivan’s original
three-factor structures to exhibit adequate �t to Arabic population. However, it is important to note that the
differences in the factor structure of the PCS across studies may be attributed to cultural differences in
different countries. 

According to the recommendations of the quality criteria for measurement properties of health
status questionnaires [58], construct validity of a measurement is supported when at least 75% of the
prede�ned hypotheses are veri�ed. Based on our a priori hypotheses that the Hausa-PCS total scores
would correlate moderately to strongly with the criterion variables, the construct validity was supported as
83% (5 out of 6) of the hypotheses were con�rmed. The questionnaire demonstrated strong positive
correlation with NPRS (rho = 0.74) comparable to that obtained for the Hindi version (rho = 0.65) [67] and
higher than that (rho range = 0.19–0.52) reported by many other adapted versions [29,32,35-37,39,40,73].
The moderate correlation obtained with the FABQ-physical activity (rho = 0.32) and FABQ-work (rho = 0.36)
subscales were smaller compared to that obtained for the German (FABQ-physical activity; rho = 0.51 and
FABQ-work; rho = 0.61) and Turkish (FABQ-physical activity; rho = 0.49 and FABQ-work; rho = 0.47) [44]
versions but comparable to the Norwegian version [43] (FABQ-physical activity; rho = 0.34 and FABQ-work;
rho = 0.25) except for the FABQ-work subscale which was found to be very low in the later version.
Similarly, the moderate correlation obtained between our questionnaire and the ODI (rho = 0.35) coincides
with the 0.35 obtained in the Hindi version [67] but slightly lower than the range of 0.40–0.57 obtained by
other versions using the Roland-Morris Disability Questionnaire [35,36,69]. This variation in correlations
values across studies could be explained for the different questionnaires used in the assessment of
functional disability. In another vein, the Hausa-PCS correlated weakly with the MCS-12 scores (rho = –
0.20) contrary to the Malay version which demonstrated moderate signi�cant correlation with the MCS-12
(rho = –0.38).
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The result of the known-groups validity of the Hausa-PCS revealed that the questionnaire and its
subscales are not in�uenced by socio-demographic variables in terms of gender and habitation. Although
this aspect of validity may require further investigation, it can be deducted based on the sample studied
that male and female as well as urban and rural patients are likely to experiences the same level of pain
catastrophizing as a result of chronic LBP. In contrast, the Persian version demonstrates its ability to
differentiate male and female patients with non-malignant musculoskeletal pain [64]. 

Regarding internal consistency, the Hausa-PCS total score exhibited adequate internal consistency (α =
0.84) consistent with the original English version (α = 0.87) [74] and the range of 0.84–0.93 reported by
many validation studies [32-34,36-39,41]. However, we obtained lower alpha coe�cients for the rumination
(α = 0.69) and magni�cation (α = 0.41) subscales but su�cient for the helplessness subscale (α = 0.78).
Consistent with our �ndings, most previous studies [33,36,39,67,73] found lower alpha coe�cients for the
magni�cation subscales, which could be attributed to the small number of items peculiar with the three-
factor structure. It is important to note that increasing the number of scale items typically increases the
Cronbach's alpha [75]. Thus, caution should be exercised when considering the magni�cation as
independent subscale in computing pain catastrophizing. Consequently, the two-factor structure of the
PCS may be considered but warrants further investigation.

The test-retest reliability of the Hausa-PCS total score was highly adequate (ICC = 0.90), suggesting
excellent reproducibility. Our value is higher than the original English version (ICC = 0.73) [19] and the
range of 0.76–0.85 obtained by several language versions [29,33,35-39,41,43], consistent with the 0.90
obtained for the Afrikaans [31], Nepali [68], and Xhosa [31] versions but slightly lower than the range of
0.92–0.97 obtained by other language versions [32,34,40,67]. However, for the Hausa-PCS subscales, the
ICC was only adequate for the helplessness subscale (ICC = 0.89). The magni�cation (ICC = 0.68) and
rumination (ICC = 0.43) subscales had insu�cient test-retest reliability which is consistent with the
�ndings of previous validations demonstrating smaller ICC values for these subscales compared to the
helplessness subscale [35-37]. These �ndings, thus, suggest that further investigation into the factorial
structure of the Hausa-PCS may be useful.

The SEM and MDC at 95% CI were computed in this study to supplement the test-retest reliability since ICC
does not account for the size of measurement error that is clinically meaningful [56]. The smaller the SEM
the better the reliability (precision) of the measure whereas the smaller the MDC the more sensitive is the
measure [76]. In the present study, the SEM (3.47) and MDC (9.62) values calculated for the Hausa-PCS
total score were comparable to the values for the Afrikaans (SEM = 3.30; MDC = 9.00) [31] and Xhosa
(SEM = 3.30; MDC = 9.30) [31]; lower than the values calculated for the Korean (SEM = 3.72; MDC = 10.3)
[37], German (SEM = 4.6; MDC = 12.8) [35] or Norwegian (SEM = 4.60; MDC = 12.8) [39] versions; but
higher than the values for the Hindi (SEM = 1.90; MDC = 5.26) [67] and Nepali (SEM = 2.52; MDC = 6.98)
[68] versions. Compared to the SEM and MDC values of the Hausa-PCS total score, the three subscales of
the questionnaire demonstrated lower values consistent with the reports of prior studies [31,39,67].
Regarding our SEM for the Hausa-PCS total score (3.47), it can be interpreted that if an individual has a
baseline total score of 29, we can be 95% con�dent that the true score lies between 25.5 and 32.5. As for
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the MDC (9.62), a change of 9.7 can be considered as a true change in the total score above measurement
error. Additionally, the result of the Bland-Altman plot for the Hausa-PCS total score showed minimal bias
as the mean difference (0.87) calculated was close to zero, with LOA95% of –8.10 to 9.75 which lies within
the range of –15.1 to 16.0 reported in the literature [39,40,67,68]

One strength of this study is that the translation and cross-cultural adaptation was conducted as per the
recommendation of guidelines outlined by Beaton et al. [57]. Additionally, the psychometric evaluation
was conducted and reported in line with the COSMIN guidelines [65] even though we did not use the global
rating of change scale to con�rm the respondents’ stability for reliability assessments. However, one
potential limitation of this study is that the correlations of Hausa-PCS with the criterion variables used
were based on cross-sectional data. Thus, any causal conclusion concerning the in�uence of pain
catastrophizing on pain intensity, functional disability, fear-avoidance beliefs and mental health could not
be drawn. Another potential limitation is that we were unable to evaluate responsiveness. Furthermore,
divergent validity, which is another essential measure of construct validity, was not evaluated in the
present study. Studies are needed to examine the causal relationships between Hausa-PCS and the
aforementioned criterion measures in this population. Moreover, future researches evaluating
responsiveness and divergent validity of the Hausa-PCS would be useful

Conclusion
The Hausa-PCS was successfully developed and psychometrically adequate in terms of factorial
structure, construct validity, internal consistency and test-retest reliability when applied in mixed urban and
rural patients with chronic LBP. However, the internal consistency and reliability coe�cients (ICC) for the
individual subscales are questionable, thus warranting further investigation. The tool can be used
especially when considering the total score to evaluate pain catastrophizing for clinical or research
purposes.

Abbreviations
LBP: Low back pain; PCS: Pain Catastrophizing Scale; ODI: Oswestry Disability Index; FABQ: Fear-
Avoidance Beliefs Questionnaire; SF-12: Short-form Health Survey; PCS-12: Physical component summary;
MCS-12: Mental component summary; SD: Standard deviation; CFA: Con�rmatory factor analysis; CFI:
Comparative �t index; TLI: Tucker-Lewis index; SRMR: Standardized root mean square residual; RMSEA:
Root mean square error of approximation; ICC: Intraclass correlation coe�cient; ANOVA: Analysis of
variance; COSMIN: Consensus-based Standards for the selection of health Measurements Instruments;
SEM: standard error of measurement; MDC: minimal detectable change; CI: con�dence interval; LOA: limits
of agreement.

Declarations
Ethical approval and consent to participate



Page 18/25

This study was approved by the Health Research Ethics Committee of the Ministry of Health Kano State,
Nigeria (Ref: MOH/Off/797/T.I./651). Written informed consent was obtained from all participants before
their participation in the study.

Availability of data and materials

The data that support the �ndings of this study are available from the corresponding author upon
reasonable request.

Con�ict of interest

The authors have no con�icts of interest to declare.

Funding

No funds were received in support of this work.

Authors’ contributions

AAI and MOK conceptualized and design the study. AA and BK were responsible for data acquisition and
analysis. AAI and MKO were responsible for drafting the �nal manuscript. BK was responsible for
reviewing the �nal manuscript. All the authors read and approved the �nal manuscript.

Acknowledgments

The authors would like to acknowledge all the translators who translated the PCS into Hausa, the patients
who participated in the study, and the physiotherapists who assisted in the validation process.

References
1. Manchikanti L, Singh V, Datta S, Cohen SP, Hirsch JA. Comprehensive review of epidemiology, scope,

and impact of spinal pain. Pain Physician. 2009;12:E35-70.

2. Global, regional, and national incidence, prevalence, and years lived with disability for 328 diseases
and injuries for 195 countries, 1990-2016: a systematic analysis for the Global Burden of Disease
Study 2016. Lancet. 2017;390:1211-59.

3. Manchikanti L, Singh V, Falco FJ, Benyamin RM, Hirsch JA. Epidemiology of low back pain in adults.
Neuromodulation. 2014;17 Suppl 2:3-10.

4. Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. A systematic review of the global
prevalence of low back pain. Arthritis Rheum. 2012;64:2028-37.

5. Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira ML, Genevay S, et al. What low back pain is
and why we need to pay attention. Lancet. 2018;391:2356-67.

�. Balague F, Mannion AF, Pellise F, Cedraschi C. Non-speci�c low back pain. Lancet. 2012;379:482-91.



Page 19/25

7. Costa LdCM, Maher CG, McAuley JH, Hancock MJ, Herbert RD, Refshauge KM, et al. Prognosis for
patients with chronic low back pain: inception cohort study. BMJ. 2009;339:

�. Ramond-Roquin A, Bouton C, Bègue C, Petit A, Roquelaure Y, Huez J-F. Psychosocial Risk Factors,
Interventions, and Comorbidity in Patients with Non-Speci�c Low Back Pain in Primary Care: Need for
Comprehensive and Patient-Centered Care. Front Med. 2015;2:73.

9. Adams M, Bogduk N, Burton K, Dolan P. The biomechanics of back pain. Eds ed: Elsevier health
sciences; 2002.

10. Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F, Martin M, Bradley LA, et al. Theoretical
perspectives on the relation between catastrophizing and pain. Clin J Pain. 2001;17:52-64.

11. Thibault P, Loisel P, Durand MJ, Catchlove R, Sullivan MJ. Psychological predictors of pain expression
and activity intolerance in chronic pain patients. Pain. 2008;139:47-54.

12. Pincus T, McCracken LM. Psychological factors and treatment opportunities in low back pain. Best
Pract Res Clin Rheumatol. 2013;27:625-35.

13. Vlaeyen JW, de Jong J, Geilen M, Heuts PH, van Breukelen G. The treatment of fear of
movement/(re)injury in chronic low back pain: further evidence on the effectiveness of exposure in
vivo. Clin J Pain. 2002;18:251-61.

14. Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: a state
of the art. Pain. 2000;85:317-32.

15. Picavet HS, Vlaeyen JW, Schouten JS. Pain catastrophizing and kinesiophobia: predictors of chronic
low back pain. Am J Epidemiol. 2002;156:1028-34.

1�. Wertli MM, Burgstaller JM, Weiser S, Steurer J, Kofmehl R, Held U. In�uence of catastrophizing on
treatment outcome in patients with nonspeci�c low back pain: a systematic review. Spine.
2014;39:263-73.

17. Ramond A, Bouton C, Richard I, Roquelaure Y, Baufreton C, Legrand E, et al. Psychosocial risk factors
for chronic low back pain in primary care--a systematic review. Fam Pract. 2011;28:12-21.

1�. Wertli MM, Rasmussen-Barr E, Held U, Weiser S, Bachmann LM, Brunner F. Fear-avoidance beliefs-a
moderator of treatment e�cacy in patients with low back pain: a systematic review. Spine J.
2014;14:2658-78.

19. Sullivan MJ, Bishop SR, Pivik J. The pain catastrophizing scale: development and validation.
Psychological assessment. 1995;7:524.

20. Osman A, Barrios FX, Gutierrez PM, Kopper BA, Merri�eld T, Grittmann L. The Pain Catastrophizing
Scale: further psychometric evaluation with adult samples. J Behav Med. 2000;23:351-65.

21. Vienneau TL, Clark AJ, Lynch ME, Sullivan MJ. Catastrophizing, functional disability and pain reports
in adults with chronic low back pain. Pain Res Manag. 1999;4:93-6.

22. Cresswell C, Galantino ML, Myezwa H. The prevalence of fear avoidance and pain catastrophising
amongst patients with chronic neck pain. S Afr J Physiother. 2020;76:1326.

23. Domenech J, Sanchis-Alfonso V, Lopez L, Espejo B. In�uence of kinesiophobia and catastrophizing on
pain and disability in anterior knee pain patients. Knee Surg Sports Traumatol Arthrosc.



Page 20/25

2013;21:1562-8.

24. Sullivan MJ, Lynch ME, Clark A. Dimensions of catastrophic thinking associated with pain experience
and disability in patients with neuropathic pain conditions. Pain. 2005;113:310-5.

25. Pavlin DJ, Sullivan MJ, Freund PR, Roesen K. Catastrophizing: a risk factor for postsurgical pain. Clin
J Pain. 2005;21:83-90.

2�. Sullivan MJ, Stanish W, Waite H, Sullivan M, Tripp DA. Catastrophizing, pain, and disability in patients
with soft-tissue injuries. Pain. 1998;77:253-60.

27. Devoulyte K, Sullivan MJ. Pain catastrophizing and symptom severity during upper respiratory tract
illness. Clin J Pain. 2003;19:125-33.

2�. Sullivan MJ, Neish N. Catastrophic thinking and the experience of pain during dental procedures. J
Indiana Dent Assoc. 2000;79:16-9.

29. Terkawi AS, Sullivan M, Abolkhair A, Al-Zhahrani T, Terkawi RS, Alasfar EM, et al. Development and
validation of Arabic version of the pain catastrophizing scale. Saudi J Anaesth. 2017;11Suppl 1:S63-
s70.

30. Huijer HA, Fares S, French DJ. The Development and Psychometric Validation of an Arabic-Language
Version of the Pain Catastrophizing Scale. Pain Res Manag. 2017;2017:1472792.

31. Morris LD, Grimmer-Somers KA, Louw QA, Sullivan MJ. Cross-cultural adaptation and validation of the
South African Pain Catastrophizing Scale (SA-PCS) among patients with �bromyalgia. Health Qual
Life Outcomes. 2012;10:137.

32. Sehn F, Chachamovich E, Vidor LP, Dall-Agnol L, de Souza IC, Torres IL, et al. Cross-cultural adaptation
and validation of the Brazilian Portuguese version of the pain catastrophizing scale. Pain Med.
2012;13:1425-35.

33. Miro J, Nieto R, Huguet A. The Catalan version of the Pain Catastrophizing Scale: a useful instrument
to assess catastrophic thinking in whiplash patients. J Pain. 2008;9:397-406.

34. Yap JC, Lau J, Chen PP, Gin T, Wong T, Chan I, et al. Validation of the Chinese Pain Catastrophizing
Scale (HK-PCS) in patients with chronic pain. Pain Med. 2008;9:186-95.

35. Meyer K, Sprott H, Mannion AF. Cross-cultural adaptation, reliability, and validity of the German
version of the Pain Catastrophizing Scale. J Psychosom Res. 2008;64:469-78.

3�. Monticone M, Baiardi P, Ferrari S, Foti C, Mugnai R, Pillastrini P, et al. Development of the Italian
version of the Pain Catastrophising Scale (PCS-I): cross-cultural adaptation, factor analysis, reliability,
validity and sensitivity to change. Qual Life Res. 2012;21:1045-50.

37. Cho S, Kim HY, Lee JH. Validation of the Korean version of the Pain Catastrophizing Scale in patients
with chronic non-cancer pain. Qual Life Res. 2013;22:1767-72.

3�. Mohd Din FH, Hoe VC, Chan CK, Muslan MA. Cultural adaptation and psychometric assessment of
Pain Catastrophizing Scale among young healthy Malay-speaking adults in military settings. Qual
Life Res. 2015;24:1275-80.

39. Fernandes L, Storheim K, Lochting I, Grotle M. Cross-cultural adaptation and validation of the
Norwegian pain catastrophizing scale in patients with low back pain. BMC Musculoskelet Disord.



Page 21/25

2012;13:111.

40. Xu X, Wei X, Wang F, Liu J, Chen H, Xiong Y, et al. Validation of a Simpli�ed Chinese Version of the
Pain Catastrophizing Scale and an Exploration of the Factors Predicting Catastrophizing in Pain
Clinic Patients. Pain Physician. 2015;18:E1059-72.

41. Pallegama RW, Ariyawardana A, Ranasinghe AW, Sitheeque M, Glaros AG, Dissanayake WP, et al. The
Sinhala version of the pain catastrophizing scale: validation and establishment of the factor structure
in pain patients and healthy adults. Pain Med. 2014;15:1734-42.

42. Kemani MK, Grimby-Ekman A, Lundgren J, Sullivan M, Lundberg M. Factor structure and internal
consistency of a Swedish version of the Pain Catastrophizing Scale. Acta Anaesthesiol Scand.
2019;63:259-66.

43. García Campayo J, Rodero B, Alda M, Sobradiel N, Montero J, Moreno S. [Validation of the Spanish
version of the Pain Catastrophizing Scale in �bromyalgia]. Med Clin (Barc). 2008;131:487-92.

44. İlçin N, Gürpınar B, Bayraktar D, Savcı S, Çetin P, Sarı İ, et al. Cross-cultural adaptation and validation
of the Turkish version of the pain catastrophizing scale among patients with ankylosing spondylitis. J
Phys Ther Sci. 2016;28:298-303.

45. Bello B, Bello B, Bello AH. A systematic review on the prevalence of low back pain in Nigeria. Middle
East J Rehabil Health Stud. 2017;4:e45262.

4�. Omokhodion FO. Low back pain in an urban population in Southwest Nigeria. Trop Doct. 2004;34:17-
20.

47. Tella BA, Akinbo SR, Asafa SA, Gbiri CA. Prevalence and impacts of low back pain among peasant
farmers in south-west Nigeria. Int J Occup Med Environ Health. 2013;26:621-7.

4�. Igwesi-Chidobe CN, Coker B, Onwasigwe CN, Sorinola IO, Godfrey EL. Biopsychosocial factors
associated with chronic low back pain disability in rural Nigeria: a population-based cross-sectional
study. BMJ Glob Health. 2017;2:e000284.

49. Ogunlana MO, Odole AC, Adejumo A, Odunaiya N. Catastrophising, pain, and disability in patients with
nonspeci�c low back pain. Hong Kong Physiother J. 2015;33:73-9.

50. Kovacs FM, Seco J, Royuela A, Pena A, Muriel A. The correlation between pain, catastrophizing, and
disability in subacute and chronic low back pain: a study in the routine clinical practice of the Spanish
National Health Service. Spine. 2011;36:339-45.

51. Adamu AS, Ibrahim AA, Rufa’i YA, Akindele MO, Kaka B, Mukhtar NB. Cross-cultural Adaptation and
Validation of the Hausa Version of the Oswestry Disability Index 2.1 a for Patients With Low Back
Pain. Spine. 2019;44:E1092-E102.

52. Simons GF, Fennig CD. Ethnologue: Languages of Africa and Europe. Dallas, TX: SIL International
Publications; 2017.

53. Lame IE, Peters ML, Kessels AG, Van Kleef M, Patijn J. Test--retest stability of the Pain
Catastrophizing Scale and the Tampa Scale for Kinesiophobia in chronic pain over a longer period of
time. J Health Psychol. 2008;13:820-6.



Page 22/25

54. Ibrahim AA, Akindele MO, Bello B, Kaka B. Translation, Cross-cultural Adaptation, and Psychometric
Properties of the Hausa Versions of the Numerical Pain Rating Scale and Global Rating of Change
Scale in a Low-literate Population With Chronic Low Back Pain. Spine. 2020;45:E439-e47.

55. Ibrahim AA, Akindele MO, Kaka B, Bello B. Translation, crosscultural adaptation, and psychometric
properties of the Hausa version of the Fear-Avoidance Beliefs Questionnaire in patients with low back
pain. Scand J Pain. 2019;19:83-92.

5�. Ibrahim AA, Akindele MO, Ganiyu SO, Kaka B, Abdullahi BB, Sulaiman SK, et al. The Hausa 12-item
short-form health survey (SF-12): Translation, cross-cultural adaptation and validation in mixed urban
and rural Nigerian populations with chronic low back pain. PLoS ONE. 2020;15:e0232223.

57. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of cross-cultural
adaptation of self-report measures. Spine. 2000;25:3186-91.

5�. Terwee CB, Bot SD, de Boer MR, van der Windt DA, Knol DL, Dekker J, et al. Quality criteria were
proposed for measurement properties of health status questionnaires. J Clin Epidemiol. 2007;60:34-
42.

59. Chibnall JT, Tait RC. Con�rmatory factor analysis of the Pain Catastrophizing Scale in African
American and Caucasian Workers' Compensation claimants with low back injuries. Pain.
2005;113:369-75.

�0. Hu L, Bentler P. Cutoff criteria for �t indexes in covariance structure analysis: conventional criteria
versus new alternatives. Struct Equ Modeling. 1999;6(1):1-55.

�1. Tabachnick B, Fidell L. Using Multivariate Statistics. 5th ed. New York: Allyn and Bacon; 2007.

�2. Andresen EM. Criteria for assessing the tools of disability outcomes research. Arch Phys Med Rehabil.
2000;81Suppl l:S15-20.

�3. Day MA, Thorn BE. The relationship of demographic and psychosocial variables to pain-related
outcomes in a rural chronic pain population. Pain. 2010;151:467-74.

�4. Raeissadat SA, Sadeghi S, Montazeri A. Validation of the pain catastrophizing scale (PCS) in Iran. J
Basic Appl Sci Res. 2013;3:376-80.

�5. Mokkink LB, Terwee CB, Knol DL, Stratford PW, Alonso J, Patrick DL, et al. The COSMIN checklist for
evaluating the methodological quality of studies on measurement properties: A clari�cation of its
content. BMC Medical Research Methodology. 2010;10:22.

��. Beaton DE. Understanding the relevance of measured change through studies of responsiveness.
Spine. 2000;25:3192-9.

�7. Bansal D, Gudala K, Lavudiya S, Ghai B, Arora P. Translation, Adaptation, and Validation of Hindi
Version of the Pain Catastrophizing Scale in Patients with Chronic Low Back Pain for Use in India.
Pain Med. 2016;17:1848-58.

��. Sharma S, Thibault P, Abbott JH, Jensen MP. Clinimetric properties of the Nepali version of the Pain
Catastrophizing Scale in individuals with chronic pain. J Pain Res. 2018;11:265-76.

�9. Lopes RA, Dias RC, Queiroz BZd, Rosa NMdB, Pereira LdSM, Dias JMD, et al. Psychometric properties
of the Brazilian version of the Pain Catastrophizing Scale for acute low back pain. Arquivos de Neuro-



Page 23/25

Psiquiatria. 2015;73:436-45.

70. Scott W, Wideman TH, Sullivan MJ. Clinically meaningful scores on pain catastrophizing before and
after multidisciplinary rehabilitation: a prospective study of individuals with subacute pain after
whiplash injury. Clin J Pain. 2014;30:183-90.

71. Osman A, Barrios FX, Kopper BA, Hauptmann W, Jones J, O'Neill E. Factor structure, reliability, and
validity of the Pain Catastrophizing Scale. J Behav Med. 1997;20:589-605.

72. Van Damme S, Crombez G, Bijttebier P, Goubert L, Van Houdenhove B. A con�rmatory factor analysis
of the Pain Catastrophizing Scale: invariant factor structure across clinical and non-clinical
populations. Pain. 2002;96:319-24.

73. Shen B, Wu B, Abdullah TB, Zhan G, Lian Q, Vania Apkarian A, et al. Translation and validation of
Simpli�ed Chinese version of the Pain Catastrophizing Scale in chronic pain patients: Education may
matter. Mol Pain. 2018;14:1744806918755283.

74. Sullivan MJ. The pain catastrophizing scale: user manual. Montreal: McGill University. 2009:1-36.

75. Osburn HG. Coe�cient alpha and related internal consistency reliability coe�cients. Psychol
Methods. 2000;5:343.

7�. Weir JP. Quantifying test-retest reliability using the intraclass correlation coe�cient and the SEM. J
Strength Cond Res. 2005;19:231-40.

Figures



Page 24/25

Figure 1

Factor structure of the Hausa Pain Catastrophizing Scale three-factor model. A: Model without
modi�cations B: Model with modi�cations. (n = 200).
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Figure 2

Test-retest agreement of the Hausa Pain Catastrophizing Scale using Bland-Altman procedure (n = 100)
Note: Y-axis represents the change in Hausa-PCS scores between baseline and follow-up measurements
and X-axis represents the mean of the Hausa-PCS scores at the baseline and �nal measurements. The
center line is the mean change of score (0.870); upper (9.750) and lower (8.010) lines are the limits of
agreement for 95% con�dence intervals.
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