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Abstract

Introduction

Low back pain (LBP) is highly prevalent in Nigeria and is more devastating in rural Nigeria
due to adverse living and working conditions, reinforced by maladaptive illness beliefs. There
is a need to develop measures for assessing such beliefs in this population. This study aimed
to cross-culturally adapt the Fear Avoidance Beliefs Questionnaire (FABQ) and test its psy-
chometric properties in mixed rural and urban Nigerian populations with chronic LBP.

Methods

Translation, cultural adaptation, test—retest, and cross-sectional psychometric testing.
FABQ was forward and back translated by clinical/non-clinical translators. A review commit-
tee evaluated the translations. Twelve people with chronic LBP in a rural Nigerian commu-
nity pre-tested the questionnaire. Cronbach’s alpha assessing internal consistency; intra-
class correlation coefficient and Bland—Altman plots assessing test-retest reliability; and
minimal detectable change were investigated in a convenient sample of 50 chronic low back
pain sufferers in rural and urban Nigeria. Construct validity was examined using Pearson’s
correlation analyses with the eleven-point box scale and Igbo Roland Morris Disability Ques-
tionnaire (Igbo-RMDQ), and exploratory factor analysis in a random sample of 200 adults
with chronic low back pain in rural Nigeria. Ceiling and floor effects were investigated in all
samples.

Results

Amendments allowed interviewer-administration. ltem 8 was modified to ‘l have a compen-
sation or gains | get from having my pain’ as there is no benefit system in Nigeria. Igbo
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phrase for ‘physical activity’ could also mean ‘being active’, ‘moving the body’ or ‘moving
about’ and was used in the items with ‘physical activity’. The Igbo-FABQ had good internal
consistency (a = 0.80-0.86); intra class correlation coefficients (ICC = 0.71-0.72); standard
error of measurements (3.21-7.40) and minimal detectable change (8.90—20.51). It corre-
lated moderately with pain intensity and disability, with a two-factor structure and no floor
and ceiling effects.

Conclusions

Igbo-FABQ is valid, reliable, and can be used clinically and for research.

Introduction

Global burden of disease studies indicate that low back pain (LBP) is the major cause of years
lived with disability in developed and developing countries [1-4]. The one-year prevalence
rate of 40-85% in Nigeria is greater than 14-51% reported in other African countries [5-7].
The point prevalence rate of 33-40% in Nigeria is greater than the 10-33% in western devel-
oped countries including the United Kingdom, Canada and Belgium [3, 8]. The burden of LBP
is unduly greater in rural Nigeria with one-year prevalence rates 70-85% [6, 7, 9, 10]. In con-
trast, the one-year prevalence rates of LBP range between 40-47% in urban Nigeria [6, 11].

The fear avoidance model posits that some individuals avoid activities believed to cause
pain, even when they are neither harmful nor painful, which leads to disuse, deconditioning
and poor performance of physical tasks [12-17]. Fear avoidance beliefs have been associated
with LBP in high income countries, and are consistent predictors of chronicity, LBP disability
and failure to return to work, in systematic reviews [18-20], and state of the art reviews [12-
14, 16, 21]. A systematic review with clearly defined work and non-work disability outcomes
has also shown that fear avoidance beliefs are mediators and moderators of treatment efficacy
(return to work, perceived disability and pain) in patients with back pain [20].

Only a few studies have studied the influence of fear avoidance beliefs in Africa. Work-
related fear avoidance beliefs were associated with LBP disability in 366 South African steel
plant workers involved in manual labour [22]. However, the involvement of mostly males in
an urban African occupational setting limits generalisability to other African populations. In
rural African contexts, studies have not investigated the influence of fear avoidance beliefs on
LBP disability. In Nigeria, most research has involved urban English speaking participants,
precluding the illiterate rural dwellers with the worst health outcomes [11, 23-28]. This exclu-
sion could be due to the possible need to adapt English self-report measures into native inter-
viewer-administered measures for illiterate rural dwellers which may be more tasking and
complicated [29]. However, evidence suggests that validity of interviewer-administration of
self-report measures is ensured when interviewers are adequately trained to eliminate or sig-
nificantly reduce bias to patient responses [30, 31]. Furthermore, interviewer-administration
reduces the likelihood of missing data [31], and may be the only available method for adminis-
tering self-report measures to people with low levels of literacy in resource constrained places
[32-34].

A qualitative study in rural Nigeria showed that people viewed LBP as a ‘disease of hard
labour’ suggesting that fear avoidance beliefs may be important in this context [35]. A subse-
quent preliminary cross-sectional survey suggested that fear avoidance beliefs were associated
with disability in rural Nigeria [36]. However, similar to other rural African contexts, there are
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no measures to assess fear avoidance beliefs in rural Nigeria. This study aimed to cross-cultur-
ally adapt and validate the Igbo version of the FABQ in mixed rural and urban Nigerian
populations.

Methods
Ethical approval and consent to participate

Ethical approvals were obtained from King’s College London (Ref: BDM/13/14-99) and Uni-
versity of Nigeria Teaching Hospital (Ref: UNTH/CSA/329/Vol.5). Written informed consent
was received from all participants prior to involvement in the study.

Study designs

Translation, cultural adaptation, test-retest measurements and cross-sectional study of psycho-
metric properties.

Outcome measures

Fear avoidance beliefs questionnaire (FABQ). The fear avoidance beliefs questionnaire
(FABQ) is one of the best measures for assessing fear avoidance beliefs [17]. It is a sixteen-item
back pain-specific self-report measure that assesses the extent to which pain is believed to be
caused or aggravated by general physical activity (FABQ-PA) and work-related activities
(FABQ-W). These represent the two subscales of the measure [17]. Summing the two subscale
scores gives a total FABQ score of 66, with higher scores reflecting stronger fear avoidance
beliefs [17]. FABQ-PA has five items, each scored with a Likert scale ranging from 0
(completely disagree) to 6 (completely agree). For the original English FABQ, participants
were instructed to circle any number from 0 to 6. One item (1) is a distractor and is not scored.
The maximum score for FABQ-PA is 24 and the minimum is 0, with higher scores indicating
stronger fear avoidance beliefs related to physical activity. FABQ-W has 11 items, each having
a Likert scale ranging from 0 (completely disagree) to 6 (completely agree), but four items (8,
13, 14, 16) are distractors, and do not contribute to total score. The maximum score for
FABQ-W is 42 and minimum score is 0 with higher scores indicating stronger fear avoidance
beliefs related to work activities. FABQ correlates significantly with other measures of fear-
avoidance such as the Tampa Scale of Kinesiophobia; r = 0.33-0.59 [37]. The internal consis-
tency of FABQ range between 0.77 and 0.88 [17]. A change of 13 from baseline is reported to
be clinically important [38].

Eleven-point box scale (BS-11). BS-11 is a single eleven-point numeric scale for pain
intensity [39, 40]. It is made up of eleven numbers (0 through 10) within boxes [41]. Zero
means ‘no pain’ and 10 denotes ‘pain as bad as you can imagine’ or ‘worst pain imaginable’
[39, 42]. It was chosen due to its easy comprehensibility and simple administration [39], in this
population where the simple VAS was not easily understood [35].

Igbo Roland Morris disability questionnaire. RMDQ was chosen because it is valid
and is the most widely used measure of LBP disability [43]. It is the main outcome tool for
standardising outcome assessment in LBP randomised controlled trials, meta-analyses, cost-
effectiveness analyses and multi-site studies [44]. RMDAQ is easily administered, easy to under-
stand, and is the best used in primary care or population-based studies [44, 45].

The Igbo-RMDAQ [46] was adapted from the original English RMDQ, a twenty-four item
back specific self-report measure. Each item is scored either a 0 or 1 [47]. A total score of 24 is
the maximum and signifies the highest possible disability level and 0 means absence of disabil-
ity. The face and content validity, construct validity, internal consistency, test-retest reliability
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and responsiveness have been shown to be very good [45]. It’s Cronbach’s alpha ranges
between 0.84 and 0.93. The test-retest reliability ranges between 0.72 and 0.91. A 2-3-point
change from baseline has been shown to be clinically important [45]. The measure conceptual-
ises disability at the three levels of the ICF: body structures and function, activities and partici-
pation, and environmental factors. Similar to other LBP-specific disability measures, it places
less emphasis on participation, and does not capture work-related outcomes [48].

Cross-cultural adaptation

The procedure used throughout this section have been used in the cross-cultural adaptation of
other Igbo self-report measures. Therefore, the text reproduces some information that have
been published elsewhere (46).

Participants. Participants were clinical translators, non-clinical translators, an expert
review committee, and people living with chronic LBP (LBP lasting for over 3 months). The
clinical translator was a physiotherapist with 12 years of experience practising clinically in
Nigeria. The three non-clinical translators included two Igbo linguistic experts who were pro-
fessional translators with experience in patient self-reported outcomes. A health psychologist
and an academic physiotherapist practicing in the United Kingdom, and an Igbo clinical psy-
chologist and an Igbo clinical physiotherapist practising in eastern Nigeria made up the expert
review committee members.

Cognitive debriefing (also known as verbal pre-testing) of Igbo-FABQ was done with a con-
venience sample of adults with chronic LBP in a rural Nigerian population whose pain were
not due to infection, inflammation, spinal fracture, cauda equina syndrome or malignancy
[35]. They were informed about the study and informed consent was subsequently obtained.

Procedure for cross-cultural adaptation. The original FABQ [17] was cross-culturally
adapted following generally accepted evidence-based guidelines [49, 50] to produce the Igbo-
FABQ (Fig 1).

First stage-In August 2014, the lead author sought and obtained permission from Profes-
sor Gordon Waddell (now of blessed memory). He emphasized the need to collaborate with a
team of experts including psychologists considering the technical and complex nature of
translating and re-standardising a psychometric questionnaire into another language. The
lead author adhered to his recommendations for translating the measure and also recruited
the key contact persons and experts in Nigeria, the translators and the people living with
chronic LBP.

Second stage-the questionnaire was forward translated from English to Igbo by one bilin-
gual clinical physiotherapist and one bilingual non-clinical professional translator working
independently. They were both native Igbo speakers fluent in the English language. Items were
defined to enable the clinical translator to understand the assessed construct in order to pro-
vide psychometric equivalence with the original RMDQ. Items were not defined for the non-
clinical translator to ensure that the translation reflected the lay language used in Igbo culture.
This produced two Igbo FABQ versions: T1 and T2 respectively.

Third stage-T1 and T2 were reconciled via discussion between the two forward translators,
mediated by the bilingual (English and Igbo) first author. This produced one Igbo FABQ ver-
sion: T-12. Translations were compared and inconsistencies were recorded.

Fourth stage—the Igbo (T-12) version of the FABQ was back translated from Igbo to English
by two back translators, unaware of the original version, who were from non-clinical occupa-
tions. One of them was an Igbo linguistic expert who translated tools professionally, and the
other was a native English speaker, born in England but with Nigerian-born parents. This pro-
duced two back-translated English versions: BT'1 and BT2. This step was a validation process
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Step 1 - Preparation: The lead author obtained written permission from the original developers and
solicited their participation in the process; and recruited key contacts/coordinators in Nigeria.

|

Step 2 - Two independent forward translations of original FABQ to Igbo: [1] T1 (Igbo) version:
bilingual Physiotherapist; [2] T2 (Igbo) version: bilingual non-clinical translator

|

Step 3 - Reconciliation of the two forward translations (T1 & T2) by the two translators, with the
lead author mediating discussion, to produce one single forward translation {T-12 (Igbo) version}.

Step 4 - Two back translations of T-12 (Igbo) version to English: [1] BT1 (English) version: non-
clinical Igbo linguistic expert/professional translator; [2] BT2 (English) version: non-clinical British-

born lay translator; [3] The lead author reviewed and summarised differences in BT1 and BT2
versions

Step 5 - Back translation review against the source language by the expert review committee. The
lead author mediated discussion of translations and discrepancies in T1, T2, T-12, BT1 and BT2
versions with the research team and experts in the UK and Nigeria.

Step 6 - Harmonisation: The lead author referred difficult items to the developer for clarification and
made comparisons with other language translations of the FABQ.

|

Step 7 - Cognitive debriefing of the translated Igbo FABQ with people living with chronic LBP in rural
Nigeria by the lead author.

| ]

Step 8 - Review of cognitive debriefing results and finalisation to identify modifications necessary to
improve the adapted Igbo-FABQ by the lead author in consultation with experts in Nigeria and the
UK. This produced the finalised translation.

Step 9 - Proofreading: A secondary school teacher with a bachelor’s degree in Igbo checked the final
translation for minor errors missed during the translation. This produced the final version of the
Igbo-FABQ.

Step 10 - Final report: The lead author prepared a translation report describing the wording choices
and changes made in all items plus the instruction, and the justification for these.

Fig 1. Cross-cultural adaptation stages.
https://doi.org/10.1371/journal.pone.0216482.g001

which guaranteed a consistent translation that ensured the translated FABQ version (T-12)
was reflecting the meaning in the original FABQ.

Fifth stage-T1, T2, T-12, BT1 and BT2 versions of the questionnaire were discussed by the
expert review committee mediated by the lead author to produce an updated Igbo-FABQ
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version. This committee aimed to achieve cross-cultural equivalence in terms of semantic, idi-
omatic, experiential and conceptual equivalence [50]. Semantic equivalence was ensured by
exploring Igbo and English words to assess if they meant similar things, if an item had multiple
meanings, and if there were difficulties in the grammatical expressions used in the translations.
Alternative Igbo idioms and colloquialisms were formulated where the English versions were
difficult to translate to guarantee idiomatic equivalence. The expert review committee ensured
that the FABQ items were experienced similarly in English and Igbo cultures to realise experi-
ential equivalence. The words in the items, instructions, and response options were deter-
mined to have similar conceptual meanings in Igbo and English cultures which confirmed
conceptual equivalence. The expert review committee determined that the Igbo wordings used
were simple and could be easily understood in spite of age and educational levels.

Sixth stage-This was ‘harmonisation’ which involved reference to the cross-cultural adapta-
tion reports of the Norwegian, Brazilian-Portuguese and German versions of the FABQ and
critical appraisal of the fear avoidance model [12-14, 16] for any discrepancies with the trans-
lation and adaptation.

Seventh stage-involved cognitive debriefing of the translated Igbo FABQ by verbal pretest-
ing among twelve participants living with chronic LBP in rural Nigeria [35]. The Igbo-FABQ
was interviewer-administered by the lead author the using the ‘think-aloud’ cognitive inter-
viewing style to assess comprehensibility, acceptability of items and cultural equivalence. The
lead author read out each item and encouraged the participants to actively verbalise their
thoughts as they tried to answer each question. The lead author asked participants if they
encountered difficulty understanding the questionnaire, what they understood by each item,
their perceived meaning of the chosen response, and if any item was found to be offensive by
them. The lead author encouraged participants to keep talking while she recorded their
responses. This seventh stage ensured that equivalence was maintained in the target setting—
Nigeria to produce the final Igbo-FABQ, and this stage confirmed face and content validity
[50].

Eight stage-involved a review of the cognitive debriefing results during which the lead
author identified problematic items, statements, phrases and words in terms of comprehensi-
bility, acceptability, and cultural equivalence. In consultation with Igbo and English linguistic
experts, and Igbo and English physiotherapists and health psychologists, the lead author
replaced problematic items, statements, phrases and words with more acceptable options.

Ninth stage-a secondary school Igbo teacher in a Nigerian school, cross-checked the Igbo-
FABQ translation to eliminate any existing minor errors that may have been missed during
translation and cultural adaptation. This produced the final Igbo-FABQ.

Final (tenth) stage-the lead author described the translation process, changes made to dif-
ferent sections of the original questionnaire, and justification of changes made, which are
reported in this paper.

Psychometric testing

The procedure used throughout this section have been used in the validity and reliability test-
ing of other Igbo self-report measures. Therefore, the text reproduces some information that
have been published elsewhere (46).

Participants. Sample size estimation for test-retest reliability: A study was carried out
for test-retest reliability assessment. A minimum sample size of 27 was required to detect an
intra-class correlation coefficient of 0.9 and a maximum width of 0.23 for the 95% confidence
interval. This sample size calculation was informed by a previous reliability study in South
Africa [51]. A convenience sample of 50 participants with chronic LBP, between the ages of 18
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and 69 years, were recruited from communities in rural and urban areas of Enugu State, in the
south-eastern part of Nigeria. They were informed about the study, screened and informed
consent was then obtained.

Sample size estimation for construct validity: A sample size of 194 would give an 80%
power to detect a very small correlation coefficient of 0.2 at a level of 0.05 [46]. For exploratory
factor analysis (EFA), a sample size of 150 is sufficient if the dataset has several high factor
loading scores (> 0.80) [40]. Validity assessments were done with a representative random
sample of 200 participants living with chronic LBP in rural communities of Enugu State-as
part of a larger population-based cross-sectional study of a representative sample of 200 partic-
ipants living with chronic LBP in rural communities in Enugu State, South-eastern Nigeria.

As described in detail elsewhere [36, 46], multistage cluster sampling was used to select 10
rural communities (Oduma Ameke, Amagunze, Umuagama, Agbada Inyi, Edem Ani, Amagu-
Uwenu, Mgbuji Eha-Amufu, Iheakpu Obollo Afor, Adaba Nkume, and Ukwa), representative
of rural populations in Enugu State. The seventeen Local Government Areas (LGAs) in Enugu
State were split into urban and rural LGAs. Enugu South, Enugu North and Enugu East are
exclusively urban LGAs, and were excluded from the sampling frame. Of the remaining four-
teen LGAs, ten LGAs were randomly selected with computer generated random numbers.
This was to enable ten recruited research assistants, who were community health workers
(CHWs), to collect data from 20 participants from each LGA. Each CHW was conveniently
(familiarity with area) assigned to one of the selected ten LGAs. Each CHW randomly selected
one community from each LGA by simple balloting, supervised by the lead author.

Village announcements were facilitated by the traditional head in each community. All
eligible participants were stratified into males and females. Random selection by balloting
(without replacement) was aimed at ensuring an equal representation of male and female par-
ticipants. Overall, a sub-sample of twenty participants was selected in each of the ten commu-
nities, by asking participants to pick a folded paper from a pool of papers containing twenty
yeses’ and the rest no’s. This resulted in a total of 200 participants.

Procedure. Training community health workers for interviewer-administration of
measures: CHWs were required for data collection through interviewer-administration as a
significant proportion of rural dwellers in Nigeria are not literate. They were recruited from
the University of Nigeria Teaching Hospital (UNTH), Enugu.

A manual, based on the World Health Organisation Disability Assessment Schedule 2.0
guidelines for interviewer-administration of self-report measures [52], instructions by the
developers of the measure, literature review, and findings from the verbal pretesting of the
measure, was used for training. The CHWs were trained for two weeks, for interviewer-admin-
istration of the all the measures.

The training was daily, face-to-face, group-based, and done by the lead author. Measure-
ment error was reduced by tailoring CHWS’ training to avoid asking questions in ways
that could bias participants’ responses. Examples include avoiding the use of comments
like T know this might not apply to you. . .”). Training CHWs to assess all recruited partici-
pants whilst ensuring that no items or scales were unanswered prevented non-response
errors.

Data collection: CHWs met with potential participants, provided information about the
study and screened participants, by asking simple questions to rule out the ‘red flags’ for LBP.
This excluded any LBP associated with underlying serious pathology, radiculopathy or spinal
stenosis. This is in line with evidence-based guidelines for diagnosing LBP [53]. Informed con-
sent was subsequently obtained. Participants were requested to describe their pain location
with a body chart to confirm that pain was in the lower back. The Igbo-FABQ, BS-11 and the
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Igbo-RMDQ were then interviewer-administered. The Likert scales of the Igbo-FABQ and the
eleven-point box scale (BS-11) [39, 40] were presented to participants as ‘flash cards’ as each
item was read out.

To assess test-retest reliability, the Igbo-FABQ was completed at baseline on 11 August,
2014 among the convenient sample of 50 urban and rural Nigerian dwellers. Measurements
were repeated seven days after first measurement. The same CHW collected data from each
participant on the two occasions.

For validity assessment, the Igbo-FABQ, the BS-11 and the Igbo-RMDQ were completed at
one time-point in a cross-sectional design on 22 August 2014 among the 200 rural dwellers.

The two samples were similar in characteristics except that the test-retest sample also
included urban dwellers who routinely have higher literacy levels in Nigeria. However, recruit-
ing different samples of rural and urban dwellers ensured wider applicability of the Igbo-
RMDQ across rural and urban Nigeria, and all levels of literacy or illiteracy.

Fidelity assessment: Strategies were employed to avoid systematic differences in data col-
lection by the community health workers. Only workers that passed the post-training exami-
nations were recruited to facilitate adherence to data collection protocols. Furthermore, the
lead author visited each CHW during data collection without prior arrangement and assessed
their interviewing styles and data recording.

Statistical analyses: Statistical Package for Social Sciences version 22 (SPSS, Chicago,

IL) was used. Data were assessed for normality using visual (normal distribution curve and
Q-Q plot), and statistical methods (Kolmogorov-Smirnov, Shapiro-Wilk’s test and Skew-
ness/Kurtosis scores). There was no need to handle missing data because the rigorous train-
ing of CHWs and interviewer-administration of measures ensured that no data were
missing.

Reliability: Reliability assesses the ability of an instrument to measure consistently. Test-
retest reliability evaluated how consistent the adapted FABQ consistently measured fear avoid-
ance over time and was investigated using intra-class correlation coefficient (ICC).

ICC was calculated using a two-way random effects model (which assumes that measure-
ment errors could arise from either raters or subjects), using an absolute agreement definition
between test-retest scores. 0.7, 0.8 and 0.9 represented good, very good and excellent ICCs [54,
55]. Internal consistency (Cronbach’s alpha), which portrays the extent to which all items in a
test measure the same construct, was calculated and rated as low/weak (0-0.2), moderate (0.3-
0.6) and strong (0.7-1.0) [54].

Bland-Altman plots [56] were also used to visually assess the level of agreement between
test-retest measurements by plotting mean scores against difference in total scores. Bland-Alt-
man analysis accounted for the weakness of ICC which might indicate strong correlations
between two measurements with minimal agreement.

Reliability was also evaluated using the standard error of measurement (SEM) and minimal
detectable change (MDC). MDC is a statistical estimate of the smallest change detected by a
measure that corresponds to a noticeable change in ability which is not due to measurement
error. MDC was calculated using the standard error of measurement (SEM) which is based on
the distribution method, and the reliability of the measure which takes precision into account
[57]. SEM was based on the standard deviation (SD) of the sample and the test-retest reliability
(R) of the Igbo-FABQ, and was calculated with Eq 1 below [57]:

SEM = SD\/(1-R) (1)

Eq 1: Standard Error of Measurement
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MDC was subsequently calculated with Eq 2 below:
MDC = 1.96xV/2xSEM (2)

Eq 2: Minimal Detectable Change

Validity: Construct validity evaluates the extent to which a measure assesses the construct
it was intended to measure. As there are no “gold standard” Igbo fear avoidance measures,
construct validity was investigated. Construct validity was assessed with Spearman’s correla-
tion coefficients (data was not normally distributed), and was rated as weak (0-0.2), moderate
(0.3-0.6), and strong (0.7-1.0) [58]. The BS-11 [39, 40], a one-item numeric pain intensity
scale and the Igbo-RMDQ were used in the validity assessments informed by the established
relationship between fear avoidance beliefs, pain intensity and self-reported disability in the
literature. As fear avoidance beliefs assess pain-related fear [12, 17, 59, 60], Igbo-FABQ is
expected to have at least a moderate correlation with pain intensity as suggested in the litera-
ture [59, 61-63]. Moreover, fear avoidance beliefs are predictors of self-reported disability in
rural Nigeria [36]. There was no Igbo quality of life measure with which to validate the Igbo-
FABQ.

Exploratory factor analyses (EFA) was the last psychometric analysis performed to deter-
mine the number of factors influencing the Igbo-FABQ, i.e. the items that go together
(dimensionality) [64]. EFA was applied according to Kaiser Meyer Olkin (KMO) and the Bart-
lett’s test with a minimum eigenvalue for retention set at >1.0 (Kaiser’s rule) [65]. Retained
and excluded factors were also explored visually on a scree plot. Promax (oblique) rotation,
which assumes that factors can be related, was done, and factor loadings less than 0.3 were sup-
pressed as recommended [64]. Extraction was done using principal axis factoring. The number
of factors and the underlying relationships between the items were then compared with the
factor structures of the original FABQ to enhance an understanding of the differences in popu-
lation (rural Nigerian versus western) characteristics.

Floor and ceiling effects: Ceiling or floor effect occurs when a high proportion of partici-
pants score the highest or the lowest score, respectively, implying that a measure is unable to
discriminate between participants at either extreme of the scale. A ceiling or floor effect was
defined as 15% or more of the total sample of 250 participants scoring 0 or 66 on the total
score of the Igbo-FABQ [66].

Results
Cross-cultural adaptation

As the same sample were used in the cross-cultural adaptation of other Igbo self-report mea-
sures, the demographic characteristics of participants are the same as that reported elsewhere
[46].

Participants. Slightly over half of the participants were males and manual workers. These
included farmers, panel beaters and welders. Non-manual workers included civil servants and
traders. Most participants were from the Pentecostal Christian religion, married, with second-
ary education. Half of them were literate in English only (Table 1).

Translation, comprehensibility and cultural equivalence. The cross-cultural adaptation
was straight forward. The expert review committee introduced a clause in the instruction: ‘or
say the number’ to give the option of interviewer-administration. For interviewer-administra-
tion of the Igbo-FABQ, the Likert scales were shown to participants as flash cards and they
were instructed to verbally select one option after the interviewer had read out each item. Item
8, Thave a claim for compensation for my pain’ was modified to the Igbo equivalent of ‘T have
a compensation or gains I get from having my pain’ as there is no social benefit in rural
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Table 1. Demographic characteristics of participants that pre-tested the questionnaire.

n=12 Frequency %
Mean age = 45 years
GENDER
Male 7 58.33
Female 5 41.67
MAIN OCCUPATION
Manual workers 7 58.33
Non-manual workers 5 41.67
RELIGION (CHRISTIAN DENOMINATION)
Protestant Pentecostal 10 83.33
Catholic 2 16.67
MARITAL STATUS
Married 11 91.67
Single 1 8.33
EDUCATIONAL LEVEL COMPLETED
Secondary 4 33.33
Primary 3 25.00
None 3 25.00
Tertiary 2 16.67
LITERACY (ABILITY TO READ AND WRITE)
Illiterate (inability to read and write) 4 33.33
English 6 50.00
English and Igbo 2 16.67

https://doi.org/10.1371/journal.pone.0216482.t001

Nigeria. The Igbo phrase for ‘physical activity’ could also mean ‘being active’ or ‘moving the
body’ or ‘moving about’ and was used in the items with ‘physical activity’. During field verbal
pretesting, participants were more likely to select anchors: 0, 3 and 6. The Igbo word for ‘waist
pain’ was how participants understood LBP. Literal Igbo translation of LBP was understood as
pain of the entire back. Therefore ‘waist pain’ was used in place of LBP. LBP was similarly
understood as ‘waist pain’ in other rural African contexts. Participants did not find any item
offensive.

Psychometric properties

As the same sample were used in the psychometric testing of other Igbo self-report measures,
the demographic characteristics of participants are the same as that reported elsewhere [46].

Fidelity results. As similarly reported elsewhere [46], the CHWSs adhered to the interview-
ing styles underscored during the training. These included being neutral during interview, not
responding by word or gesture, either positively or negatively to any responses; discourage-
ment of digression, distraction and inappropriate queries and requests, and not changing the
expression and sequence of questions or responses in the measures. Data recording was found
to be adequate. For each item, the CHWs provided only one answer, and recorded in the space
provided for each item in the measure.

Participants. The demographic characteristics of the two samples are presented in Tables
2 and 3. In Table 2, there is the test-retest sample of 50 participants. Most of the participants
were females, married, in paid employment or self-employed. Slightly less than half were rural
dwellers in Enugu state. Participants were mostly middle aged with secondary level of
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Table 2. Demographic characteristics of participants that completed test-retest reliability testing.

n=>50 Frequency (%) Mean (SD)
Gender

Female 32 (64.0)

Male 18 (36.0)

Habitation

Rural 20 (40.0)

Urban 30 (60.0)

Age (years) 45.2 (11.55)
Education (years) 13.3(7.14)
Current marital status

Currently married 37 (74.0)

Never married 8 (16.0)

Widowed 4(8.0)

Separated 1(2.0)

Work status

Paid work 25 (50.0)

Self-employed (own business or farming) 19 (38.0)

Keeping house/homemaker 2 (4.0)

Student 2 (4.0)

Non-paid work (volunteer or charity) 1(2.0)

Unemployed (health reasons) 1(2.0)

https://doi.org/10.1371/journal.pone.0216482.t1002

education. In Table 3, there are the 200 participants in the cross-sectional validity testing. The
participants were all rural dwellers in Enugu state. Nearly equal numbers were males. They
were middle aged with primary level of education. Most of them were married and self-

employed.

Table 3. Demographic characteristics of participants that participated in the cross-sectional validity testing.

n =200 n (%) Mean (SD)
Sex

Female 112 (56.0)

Male 88 (44.0)

Age (years) 48.6 (12.0)
Education (years) 7.0 (6.4)
Current marital status

Currently married 143 (71.5)

Widowed 31 (15.5)

Never married 22 (11.0)

Cohabiting 2(1.0)

Separated 2(1.0)

Work status

Self-employed (own business or farming) 125 (62.5)

Paid work 31 (15.5)

Non-paid work (volunteer or charity) 16 (8.0)

Keeping house/homemaker 13 (6.5)

Student 7 (3.5)

Unemployed (health reasons) 4(2.0)

Unemployed (other reasons) 3(1.5)

Retired 1(0.5)

https://doi.org/10.1371/journal.pone.0216482.t1003
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Table 4. Reliability of Igbo-FABQ.

Igbo-FABQ total score
Number of items: 11; Cronbach’s alpha global score: 0.86; ICC (95% CI): 0.72 (0.51, 0.84)

Cronbach’s alpha If Item Deleted

2 3 4 5 6
0.86 0.85 0.84 0.84 0.84
11 12 15

0.85 0.85 0.84

SEM: 7.40 MDC: 20.51

Igbo-FABQ (physical activity)
Number of items: 4; Cronbach’s alpha global score: 0.81; ICC (95% CI): 0.71 (0.47, 0.84)

Cronbach’s alpha If Item Deleted

2 3 4 5
0.78 0.74 0.78 0.75
SEM: 3.21 MDC: 8.90

Igbo-FABQ (work)
Number of items: 7; Cronbach’s alpha global score: 0.80; ICC (95% CI): 0.72 (0.51, 0.84)

Cronbach’s alpha If Item Deleted

6 7 9 10 11
0.75 0.76 0.77 0.76 0.77
SEM: 5.30 MDC: 14.69

https://doi.org/10.1371/journal.pone.0216482.t1004

7 9 10
0.84 0.86 0.84
12 15

0.78 0.80

Reliability. In Table 4, internal consistency was shown to be excellent (0. = 0.86) for total
scoring of Igbo-FABQ; good for physical activity (o = 0.81) and work (o = 0.80) subscales, and
no item deletion increased internal consistency. Good intra class correlation coefficients were
observed for total scoring (ICC = 0.72), physical activity (ICC = 0.71), and work (ICC = 0.72)
subscales. Standard error of measurement and minimal detectable change were 7.40 and 20.51
for total scoring; 3.21 and 8.90 for the physical activity subscale; and 5.30 and 14.69 for the

work subscale.

In Figs 2-4, agreement was shown to be adequate between test-retest values of the Igbo-
FABQ total score and its subscales as mean differences were close to zero, and most points

were within 95% limits of agreement of the mean differences.
Construct validity. In Table 5, Igbo-FABQ and its subscales were illustrated to have mod-
erate correlations with pain intensity (BS-11) and moderately high correlations with self-

reported disability (Igbo-RMDQ).

Factor structure. A two-factor solution of the Igbo-FABQ was produced. 72.73% of the
items had factor loadings above 0.5. 63.64% of the items loaded on their corresponding factor
in the original measure: 71.43% for work subscale; 50.00% for physical activity subscale. Factor
1 had all but two items (12, 15) of the original work subscale loading on it, with additional two
items of the original physical activity subscale (2, 3) loading on it. Factor 2 had two of the four
items (4, 5) of the original physical activity subscale, and two items (12, 15) of the original

work subscale loading on it (Table 6).

Ceiling and floor effects. None of the participants scored 0 and 66 on the total score of
the Igbo-FABQ. 2% (4/200) and 3.5% (7/200) scored 0 and 24 on the FABQ-PA respectively.
None of the participants and 0.5% (1/200) scored 0 and 42 on the FABQ-W respectively.

Discussion

The cross-cultural adaptation, comprehensibility and acceptability of the Igbo-FABQ was very
good, similar to other translations [67-71]. Item 8, ‘T have a claim for compensation for my

PLOS ONE | https://doi.org/10.1371/journal.pone.0216482 May 14,2019

12/21


https://doi.org/10.1371/journal.pone.0216482.t004
https://doi.org/10.1371/journal.pone.0216482

@ PLOS|ONE

Measuring fear avoidance beliefs in chronic low back pain

20.00 =
o o
2 o
10.00
o % o
X X 0 o . o
o o
00 o o o 0 0
) ® %,
w (o)
5 o
I QNENOio o
P\ 10,00 A o
o o
m & lo)
=
o ORI
-20.00
00
o
o
-30.00 7
o
-40.00
1 1 1 | 1 |
10.00 20.00 30.00 40.00 50.00 60.00
FABQ_T_MEAN

Fig 2. Bland-Altman plot for test-retest agreement of Igbo-FABQ (total). [upper limit: (+1.96 SD): 20.39; mean: -4.64 (-8.27, -1.01); SD: 12.77; lower

limit: (-1.96 SD): -29.67].

https://doi.org/10.1371/journal.pone.0216482.g002

pain’ which was skewed in a German population because most participants ‘completely did
not agree’ with it [72], reflected the findings in this population as Nigeria lacked social benefits.
The item was adapted to capture this reality. The Igbo phrase for ‘physical activity’ could also
mean ‘being active’, ‘moving the body’ or ‘moving about’, all of which are in line with the fear
avoidance model [12-15].

A range of Cronbach’s alpha between 0.80 and 0.86 of Igbo-FABQ and its subscales are in
line with both the original measure [17], and other translations [37, 68, 71, 72].

Good reliability observed for Igbo-FABQ with ICCs ranging from 0.71 to 0.72, and Bland-
Altman plots that suggested good agreement, are in line with the literature [17, 37, 68, 71, 72].

SEM of 3.21, MDC of 8.90, and limits of agreement of between -13.00 and 8.48 of the physi-
cal activity subscale of the Igbo-FABQ are all within the reported MCID of 13 of the physical
activity subscale of the original measure [38]. This suggests good clinical utility of the Igbo-
FABQ. However, MCID combines both anchor-based methods (patients’ rating of improve-
ment) and distribution-based method (based on the SEM), and has not been determined in
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Fig 3. Bland-Altman plot for test-retest agreement of Igbo-FABQ (physical activity). [upper limit: (+1.96 SD): 8.48; mean: -2.26 (-3.81, -0.70); SD:

5.48; lower limit: (-1.96 SD): -13.00].
https://doi.org/10.1371/journal.pone.0216482.9003

this population. MDC should be sufficiently small to detect MCID [57]. However MDC solely
determined using distribution-based methods may lead to patients with actual improvement
being rated as not improved [73], as measurement error is not constant across scores and pop-

ulations [74].

The moderate correlations between Igbo-FABQ, its subscales, and pain intensity and self-
reported disability support the literature [12, 14, 47, 59, 61-63, 71] and suggest construct valid-
ity of the measure. The lack of any Igbo quality of life measure with which to validate the Igbo-
FABQ is a limitation. However, the use of the Igbo-RMDQ may mitigate this limitation as
individuals’ perception of their functional ability may reflect how chronic back pain impacts
on quality of daily life [47]. A two-factor structure of the Igbo-FABQ was produced similar to
the original measure [17] and Norwegian adaptation [68]. However, the physical activity factor
was not precise as half of the items also loaded on the work subscale, in contrast to findings in
a German population [72]. This may be due to the fact that most rural dwellers (from whom
the factor structures were determined) were manual workers. It is therefore possible that they
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Fig 4. Bland-Altman plot for test-retest agreement of Igbo-FABQ (work). [upper limit: (+1.96 SD): 14.89; mean: -2.42 (-4.93, 0.09); SD: 8.83; lower
limit: (-1.96 SD): -19.73].

https://doi.org/10.1371/journal.pone.0216482.9004

could not distinguish between physical activity and work as their job activities involved physi-
cal movements and activity. This lack of distinction between work-related activities and physi-
cal activity was also suggested in a previous qualitative study in this population [35].
Therefore, total scoring, rather than the subscales of the Igbo-FABQ may be more useful in
such populations of manual labourers in rural Nigeria.

Table 5. Spearman’s correlation between Igbo-FABQ, pain intensity and disability.

Igbo-BS-11 Igbo-RMDQ
Igbo-FABQ (total) 0.36"" 0.56"*
Igbo-FABQ (physical activity) 0.28"* 0.52**
Igbo-FABQ (work) 0.37%* 0.53**

#p<0.01

https://doi.org/10.1371/journal.pone.0216482.t1005
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Table 6. Exploratory factor analysis of the Igbo-FABQ.

1 2
FABQ9 903
FABQ6 759
FABQI1 727
FABQ7 709
FABQL0 687
FABQ2 452 404
FABQ3 421 354
FABQ5 1.004
FABQ4 876
FABQI2 562
FABQI5 459

KMO = 0.91
X? = 1338.99***

Only factor loadings above 0.3 are shown; KMO = Kaiser-Meyer-Olkin measure of sampling adequacy; x* = Bartlett’s
test of sphericity tested with chi-square ***p<0.001; Extraction Method: Principal Axis Factoring; Rotation Method:

Promax with Kaiser Normalization; Rotation converged in 3 iterations.

https://doi.org/10.1371/journal.pone.0216482.t1006

The strength of this study is that it enabled the development of a valid and reliable measure
of fear avoidance beliefs for Igbo speaking populations that included illiterate people often
neglected despite being the most vulnerable group with the worst health outcomes. The dem-
onstrated complexity of developing valid and reliable measures for this population could be
related to cultural, linguistic and literacy issues.

Despite acceptable validity and reliability levels, high sample variability and measurement
errors may have been introduced by low literacy rates, interviewer-administration in place of
self-administration, and data collection by several raters. This is important considering that
MDC not only depends on the inherent measurement error of an instrument, but varies across
populations and contexts [73, 75]. In view of this, sensitivity-to-change studies of the Igbo-
FABQ are required in populations of varying literacy levels, with single raters, and including
more rigorous analysis such as receiver operating characteristic (ROC) curves, which includes
patients’ own global impression of change. These studies need to confirm the MDCs, and
determine the proportion of people that achieve the MDCs of the Igbo-FABQ. Future studies
should include bilingual testing involving both the original FABQ and the Igbo-FABQ, which
incorporates item by item agreement, in populations with adequate literacy levels to enable
comprehension of English and Igbo. Furthermore, confirmatory factor analysis of the Igbo-
FABQ, which would require a sample size of at least 300 when there are only a few high factor
loading scores (> 0.80) [64], should be done in future research. The small number of Igbo
measures with which to validate the Igbo-FABQ is a potential weakness. However, validity of
the Igbo-FABQ is supported by correlations that are in line with established literature. The
Igbo-FABQ can therefore be used to validate other fear avoidance beliefs measures and quality
of life measures in similar populations.

Conclusions

The Igbo-FABQ (S1 Table) is valid and reliable for clinical and research purposes in Igbo
speaking culture. It would support global health initiatives which often involve concurrent
activities in countries of different languages and culture.
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(PDF)

Author Contributions

Conceptualization: Chinonso Nwamaka Igwesi-Chidobe, Emma Louise Godfrey.
Data curation: Chinonso Nwamaka Igwesi-Chidobe.

Formal analysis: Chinonso Nwamaka Igwesi-Chidobe.

Funding acquisition: Chinonso Nwamaka Igwesi-Chidobe.

Investigation: Chinonso Nwamaka Igwesi-Chidobe, Charity Amarachukwu, Emma Louise
Godfrey.

Methodology: Chinonso Nwamaka Igwesi-Chidobe, Charity Amarachukwu, Isaac Olubunmi
Sorinola, Emma Louise Godfrey.

Project administration: Chinonso Nwamaka Igwesi-Chidobe, Charity Amarachukwu, Isaac
Olubunmi Sorinola, Emma Louise Godfrey.

Resources: Chinonso Nwamaka Igwesi-Chidobe.
Software: Chinonso Nwamaka Igwesi-Chidobe.

Supervision: Chinonso Nwamaka Igwesi-Chidobe, Isaac Olubunmi Sorinola, Emma Louise
Godfrey.

Validation: Chinonso Nwamaka Igwesi-Chidobe, Charity Amarachukwu.
Visualization: Chinonso Nwamaka Igwesi-Chidobe.
Writing - original draft: Chinonso Nwamaka Igwesi-Chidobe.

Writing - review & editing: Chinonso Nwamaka Igwesi-Chidobe, Isaac Olubunmi Sorinola,
Emma Louise Godfrey.

References

1. Vos T, Barber RM, Bell B, Bertozzi-Villa A, Biryukov S, Bolliger |, et al. Global, regional, and national
incidence, prevalence, and years lived with disability for 301 acute and chronic diseases and injuries in
188 countries, 1990—2013: a systematic analysis for the Global Burden of Disease Study 2013. The
Lancet. 2015; 386(9995):743-800.

2. Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. A systematic review of the global preva-
lence of low back pain. Arthritis Rheum. 2012; 64(6):2028-37. https://doi.org/10.1002/art.34347 PMID:
22231424

3. HoyD, March L, Brooks P, Woolf A, Blyth F, Vos T, et al. Measuring the global burden of low back pain.
Best Practice & Research Clinical Rheumatology. 2010; 24(2):155-65.

4. Hoy DG, Smith E, Cross M, Sanchez-Riera L, Blyth FM, Buchbinder R, et al. Reflecting on the global
burden of musculoskeletal conditions: lessons learnt from the Global Burden of Disease 2010 Study
and the next steps forward. Ann Rheum Dis. 2014:annrheumdis-2014-205393.

5. Louw QA, Morris LD, Grimmer-Somers K. The prevalence of low back pain in Africa: a systematic
review. BMC Musculoskeletal Disorders. 2007; 8:105. https://doi.org/10.1186/1471-2474-8-105 PMID:
17976240.

6. Omokhodion FO. Low back pain in an urban population in Southwest Nigeria. Trop Doct. 2004; 34
(1):17-20. https://doi.org/10.1177/004947550403400107 PMID: 14959964.

7. Fabunmi AA, Aba SO, Odunaiya NA. Prevalence of low back pain among peasant farmers in a rural
community in South West Nigeria. Afr J Med Med Sci. 2005; 34(3):259-62. PMID: 16749358.

PLOS ONE | https://doi.org/10.1371/journal.pone.0216482 May 14,2019 17/21


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0216482.s001
https://doi.org/10.1002/art.34347
http://www.ncbi.nlm.nih.gov/pubmed/22231424
https://doi.org/10.1186/1471-2474-8-105
http://www.ncbi.nlm.nih.gov/pubmed/17976240
https://doi.org/10.1177/004947550403400107
http://www.ncbi.nlm.nih.gov/pubmed/14959964
http://www.ncbi.nlm.nih.gov/pubmed/16749358
https://doi.org/10.1371/journal.pone.0216482

@ PLOS|ONE

Measuring fear avoidance beliefs in chronic low back pain

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

Andersson GB. Epidemiological features of chronic low-back pain. The lancet. 1999; 354(9178):581-5.

Tella B, Akinbo S, Asafa S, Gbiri C. Prevalence and impacts of low back pain among peasant farmers
in south-west Nigeria. International journal of occupational medicine and environmental health. 2013;
26(4):621-7. https://doi.org/10.2478/s13382-013-0135-x PMID: 24235028

Birabi BN, Dienye PO, Ndukwu GU. Prevalence of low back pain among peasant farmers in a rural com-
munity in South South Nigeria. Rural Remote Health. 2012; 12:1920. PMID: 22934910.

Ogunbode AM, Adebusoye LA, Alonge TO. Prevalence of low back pain and associated risk factors
amongst adult patients presenting to a Nigerian family practice clinic, a hospital-based study. African
Journal of Primary Health Care & Family Medicine. 2013; 5(1):8 pages.

Vlaeyen JW, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal pain: a state
of the art. Pain. 2000; 85(3):317-32. PMID: 10781906

Leeuw M, Goossens ME, Linton SJ, Crombez G, Boersma K, Vlaeyen JW. The fear-avoidance model
of musculoskeletal pain: current state of scientific evidence. J Behav Med. 2007; 30(1):77-94. https://
doi.org/10.1007/s10865-006-9085-0 PMID: 17180640

Vlaeyen JW, Linton SJ. Fear-avoidance model of chronic musculoskeletal pain: 12 years on. Pain.
2012; 153(6):1144—7. https://doi.org/10.1016/j.pain.2011.12.009 PMID: 22321917

Swinkels-Meewisse IE, Roelofs J, Oostendorp RA, Verbeek AL, Vlaeyen JW. Acute low back pain:
pain-related fear and pain catastrophizing influence physical performance and perceived disability.
Pain. 2006; 120(1):36—43.

Rainville J, Smeets RJ, Bendix T, Tveito TH, Poiraudeau S, Indahl AJ. Fear-avoidance beliefs and pain
avoidance in low back pain—translating research into clinical practice. The Spine Journal. 2011; 11
(9):895-903. https://doi.org/10.1016/j.spinee.2011.08.006 PMID: 21907633

Waddell G, Newton M, Henderson |, Somerville D, Main CJ. A Fear-Avoidance Beliefs Questionnaire
(FABQ) and the role of fear-avoidance beliefs in chronic low back pain and disability. Pain. 1993; 52
(2):157—68. PMID: 8455963

Ramond A, Bouton C, Richard |, Roquelaure Y, Baufreton C, Legrand E, et al. Psychosocial risk factors
for chronic low back pain in primary care—a systematic review. Fam Pract. 2010:cmq072.

lles RA, Davidson M, Taylor NF. Psychosocial predictors of failure to return to work in non-chronic non-
specific low back pain: a systematic review. Occupational and environmental medicine. 2008; 65
(8):507—17. https://doi.org/10.1136/0em.2007.036046 PMID: 18417552

Wertli MM, Rasmussen-Barr E, Held U, Weiser S, Bachmann LM, Brunner F. Fear-avoidance beliefs—
a moderator of treatment efficacy in patients with low back pain: a systematic review. The Spine Jour-
nal. 2014; 14(11):2658-78. https://doi.org/10.1016/j.spinee.2014.02.033 PMID: 24614254

Linton SJ. A review of psychological risk factors in back and neck pain. Spine. 2000; 25(9):1148-56.
PMID: 10788861

van Vuuren BJ, van Heerden HJ, Becker PJ, Zinzen E, Meeusen R. Fear-avoidance beliefs and pain
coping strategies in relation to lower back problems in a South African steel industry. Eur J Pain. 2006;
10(3):233-9. https://doi.org/10.1016/j.ejpain.2005.03.012 PMID: 15878296.

Egwu MO, Nwuga VC. Relationship between low back pain and life-stressing events among Nigerian
and Caucasian patients. Physiotherapy. 2008; 94(2):133—40.

Agwubike E, Ezeukwu A. Comparison of Subjective and Objective Physical Functions in Patients with
Chronic Low Back Pain. Online Journal of Health and Allied Sciences. 2011; 10(2). PMID: 22016578

Odebiyi DO, Kujero S, Lawal T. Relationship between spinal mobility, physical performance, pain inten-
sity and functional disability in patients with chronic low back pain. Nigerian Journal of Medical Rehabili-
tation. 2007; 11(2).

Odole AC, Akinpelu AA, Adekanla BA, Obisanya OB. Economic Burden of Low Back Pain on Patients
Seen. Journal of Nigeria Society of Physiotherapy. 2011; 18(1-2):43-8.

Akinpelu A, Alonge O, Adekanla B, Odole A. Pattern of osteoarthritis seen in physiotherapy facilities in
Ibadan and Lagos, Nigeria. African journal of biomedical research. 2007; 10(2).

Shittu RO, Alabi MK, Odeigah LO, Sanni MA, Issa BA, Olanrewaju AT, et al. Suicidal Ideation among
Depressed People Living with HIV/AIDS in Nigeria, West Africa. Open Journal of Medical Psychology.
2014; 2014.

Clement S, Ibrahim S, Crichton N, Wolf M, Rowlands G. Complex interventions to improve the health of
people with limited literacy: A systematic review. Patient education and counseling. 2009; 75(3):340—
51. https://doi.org/10.1016/j.pec.2009.01.008 PMID: 19261426

Webster K, Cella D, Yost K. The F unctional A ssessment of C hronic | liness T herapy (FACIT) Mea-
surement System: properties, applications, and interpretation. Health and quality of life outcomes.
2003; 1(1):1.

PLOS ONE | https://doi.org/10.1371/journal.pone.0216482 May 14,2019 18/21


https://doi.org/10.2478/s13382-013-0135-x
http://www.ncbi.nlm.nih.gov/pubmed/24235028
http://www.ncbi.nlm.nih.gov/pubmed/22934910
http://www.ncbi.nlm.nih.gov/pubmed/10781906
https://doi.org/10.1007/s10865-006-9085-0
https://doi.org/10.1007/s10865-006-9085-0
http://www.ncbi.nlm.nih.gov/pubmed/17180640
https://doi.org/10.1016/j.pain.2011.12.009
http://www.ncbi.nlm.nih.gov/pubmed/22321917
https://doi.org/10.1016/j.spinee.2011.08.006
http://www.ncbi.nlm.nih.gov/pubmed/21907633
http://www.ncbi.nlm.nih.gov/pubmed/8455963
https://doi.org/10.1136/oem.2007.036046
http://www.ncbi.nlm.nih.gov/pubmed/18417552
https://doi.org/10.1016/j.spinee.2014.02.033
http://www.ncbi.nlm.nih.gov/pubmed/24614254
http://www.ncbi.nlm.nih.gov/pubmed/10788861
https://doi.org/10.1016/j.ejpain.2005.03.012
http://www.ncbi.nlm.nih.gov/pubmed/15878296
http://www.ncbi.nlm.nih.gov/pubmed/22016578
https://doi.org/10.1016/j.pec.2009.01.008
http://www.ncbi.nlm.nih.gov/pubmed/19261426
https://doi.org/10.1371/journal.pone.0216482

@ PLOS|ONE

Measuring fear avoidance beliefs in chronic low back pain

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

Hallal PC, Gomez LF, Parra DC, Lobelo F, Mosquera J, Florindo AA, et al. Lessons learned after
10 years of IPAQ use in Brazil and Colombia. J Phys Act Health. 2010; 7(Suppl 2):S259-64.

Weiss BD, Mays MZ, Martz W, Castro KM, DeWalt DA, Pignone MP, et al. Quick assessment of literacy
in primary care: the newest vital sign. The Annals of Family Medicine. 2005; 3(6):514—22. https://doi.
org/10.1370/afm.405 PMID: 16338915

Hahn EA, Cella D. Health outcomes assessment in vulnerable populations: measurement challenges
and recommendations. Archives of physical medicine and rehabilitation. 2003; 84:S35-S42.

Risser J, Jacobson TA, Kripalani S. Development and psychometric evaluation of the Self-efficacy for
Appropriate Medication Use Scale (SEAMS) in low-literacy patients with chronic disease. Journal of
nursing measurement. 2007; 15(3):203—19. PMID: 18232619

Igwesi-Chidobe CN, Kitchen S, Sorinola |0, Godfrey EL. “A life of living death”: the experiences of peo-
ple living with chronic low back pain in rural Nigeria. Disability and Rehabilitation. 2016:1-12. https://doi.
org/10.3109/09638288.2016.1161844 PMID: 27111492

Igwesi-Chidobe C, Coker B., Onwasigwe C, Sorinola |, Godfrey E. Biopsychosocial factors associated
with chronic low back pain disability in rural Nigeria: a population-based cross-sectional study. BMJ
Global Health. 2017; 2(3), p.e000284. https://doi.org/10.1136/bmjgh-2017-000284 PMID: 29225944

Swinkels-Meewisse E, Swinkels R, Verbeek A, Vlaeyen J, Oostendorp R. Psychometric properties of
the Tampa Scale for kinesiophobia and the fear-avoidance beliefs questionnaire in acute low back pain.
Manual Ther. 2003; 8(1):29-36.

George SZ, Fritz JM, McNeil DW. Fear-avoidance beliefs as measured by the fear-avoidance beliefs

questionnaire: change in fear-avoidance beliefs questionnaire is predictive of change in self-report of

disability and pain intensity for patients with acute low back pain. The Clinical journal of pain. 2006; 22
(2):197—203. PMID: 16428956

Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: Visual analog scale for pain (vas
pain), numeric rating scale for pain (nrs pain), mcgill pain questionnaire (mpq), short-form mcgill pain
questionnaire (sf-mpq), chronic pain grade scale (cpgs), short form-36 bodily pain scale (sf-36 bps),
and measure of intermittent and constant osteoarthritis pain (icoap). Arthritis Care Res (Hoboken).
2011; 63(S11):5240-S52.

Downie W, Leatham P, Rhind V, Wright V, Branco J, Anderson J. Studies with pain rating scales. Ann
Rheum Dis. 1978; 37(4):378-81. https://doi.org/10.1136/ard.37.4.378 PMID: 686873

Jensen MP, Karoly P, Braver S. The measurement of clinical pain intensity: a comparison of six meth-
ods. Pain. 1986; 27(1):117-26. PMID: 3785962

Jensen MP, McFarland CA. Increasing the reliability and validity of pain intensity measurement in
chronic pain patients. Pain. 1993; 55(2):195-203. PMID: 8309709

Smeets R, Koke A, Lin C, Ferreira M, Demoulin C. Measures of function in low back pain disorders: Low
Back Pain Rating Scale (LBPRS), Oswestry Disability Index (ODI), Progressive Isoinertial Lifting Evalu-
ation (PILE), Quebec Back Pain Disability Scale (QBPDS), and Roland-Morris Disability Questionnaire
(RDQ), Arthritis Care & Research (Hoboken). 2011; 63(S11): S158-S173.

Deyo R.A., Battie M., Beurskens A., Bombardier C., Croft P., Koes B., Malmivaara A., Roland M., Von
Korff M., and Waddell G. Outcome measures for low back pain research: a proposal for standardized
use. Spine. 1998; 23(18), 2003-2013. PMID: 9779535

Roland M., and Fairbank J. The Roland—Morris disability questionnaire and the Oswestry disability
questionnaire. Spine. 2000; 25(24), 3115-3124. PMID: 11124727

Igwesi-Chidobe CN, Obiekwe C, Sorinola 10, Godfrey EL. Assessing self-reported disability in a low-lit-
erate population with chronic low back pain: cross-cultural adaptation and psychometric testing of Igbo
Roland Morris disability questionnaire. Disability and rehabilitation. 2017; https://doi.org/10.1080/
09638288.2017.1416185 PMID: 29239235

Roland M., and Morris R. A study of the natural history of back pain: part |: development of a reliable
and sensitive measure of disability in low-back pain. Spine. 1983; 8(2), 141-144. PMID: 6222486

Sigl T., Cieza A., Brockow T., Chatterji S., Kostanjsek N., and Stucki G. (2006). Content comparison of
low back pain-specific measures based on the International Classification of Functioning, Disability and
Health (ICF). The Clinical journal of pain 22(2), 147—153. PMID: 16428948

Wild D., Grove A., Martin M., Eremenco S., McElroy S., Verjee-Lorenz A. and Erikson P., 2005. Princi-
ples of good practice for the translation and cultural adaptation process for patient-reported outcomes
(PRO) measures: report of the ISPOR Task Force for Translation and Cultural Adaptation. Value in
health, 8(2), pp.94—104. https://doi.org/10.1111/j.1524-4733.2005.04054.x PMID: 15804318

Beaton DE, Bombardier C, Guillemin F, et al. Guidelines for the process of cross-cultural adaptation of
self-report measures. Spine. 2000; 25:3186—3191. PMID: 11124735

PLOS ONE | https://doi.org/10.1371/journal.pone.0216482 May 14,2019 19/21


https://doi.org/10.1370/afm.405
https://doi.org/10.1370/afm.405
http://www.ncbi.nlm.nih.gov/pubmed/16338915
http://www.ncbi.nlm.nih.gov/pubmed/18232619
https://doi.org/10.3109/09638288.2016.1161844
https://doi.org/10.3109/09638288.2016.1161844
http://www.ncbi.nlm.nih.gov/pubmed/27111492
https://doi.org/10.1136/bmjgh-2017-000284
http://www.ncbi.nlm.nih.gov/pubmed/29225944
http://www.ncbi.nlm.nih.gov/pubmed/16428956
https://doi.org/10.1136/ard.37.4.378
http://www.ncbi.nlm.nih.gov/pubmed/686873
http://www.ncbi.nlm.nih.gov/pubmed/3785962
http://www.ncbi.nlm.nih.gov/pubmed/8309709
http://www.ncbi.nlm.nih.gov/pubmed/9779535
http://www.ncbi.nlm.nih.gov/pubmed/11124727
https://doi.org/10.1080/09638288.2017.1416185
https://doi.org/10.1080/09638288.2017.1416185
http://www.ncbi.nlm.nih.gov/pubmed/29239235
http://www.ncbi.nlm.nih.gov/pubmed/6222486
http://www.ncbi.nlm.nih.gov/pubmed/16428948
https://doi.org/10.1111/j.1524-4733.2005.04054.x
http://www.ncbi.nlm.nih.gov/pubmed/15804318
http://www.ncbi.nlm.nih.gov/pubmed/11124735
https://doi.org/10.1371/journal.pone.0216482

@ PLOS|ONE

Measuring fear avoidance beliefs in chronic low back pain

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

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 fibromyalgia. Health and qual-
ity of life outcomes. 2012; 10(1):1.

Ustiin TB. Measuring health and disability: Manual for WHO disability assessment schedule WHODAS
2.0: World Health Organization; 2010.

Chou R, Qaseem A, Snow V, Casey D, Cross JT, Shekelle P, et al. Diagnosis and treatment of low
back pain: a joint clinical practice guideline from the American College of Physicians and the American
Pain Society. Ann Intern Med. 2007; 147(7):478-91. PMID: 17909209

Shrout PE, Fleiss JL. Intraclass correlations: uses in assessing rater reliability. Psychological bulletin.
1979; 86(2):420. PMID: 18839484

Tavakol M, Dennick R. Making sense of Cronbach'’s alpha. International journal of medical education.
2011; 2:583. https://doi.org/10.5116/ijme.4dfb.8dfd PMID: 28029643

Bland JM, Altman D. Statistical methods for assessing agreement between two methods of clinical mea-
surement. The lancet. 1986; 327(8476):307—10.

de Vet HC, Terwee CB, Ostelo RW, Beckerman H, Knol DL, Bouter LM. Minimal changes in health sta-
tus questionnaires: distinction between minimally detectable change and minimally important change.
Health and Quality of Life Outcomes. 2006; 4(1):1.

Taylor R. Interpretation of the correlation coefficient: a basic review. Journal of diagnostic medical
sonography. 1990; 6(1):35-9.

Al-Obaidi SM, Beattie P, Al-Zoabi B, Al-Wekeel S. The relationship of anticipated pain and fear avoid-
ance beliefs to outcome in patients with chronic low back pain who are not receiving workers’ compen-
sation. Spine. 2005; 30(9):1051-7. PMID: 15864158

Van Nieuwenhuyse A, Somville P-R, Crombez G, Burdorf A, Verbeke G, Johannik K, et al. The role of
physical workload and pain related fear in the development of low back pain in young workers: evidence
from the BelCoBack Study; results after one year of follow up. Occupational and environmental medi-
cine. 2006; 63(1):45-52. https://doi.org/10.1136/0em.2004.015693 PMID: 16361405

Chung EJ, Hur Y-G, Lee B-H. A study of the relationship among fear-avoidance beliefs, pain and disabil-
ity index in patients with low back pain. Journal of exercise rehabilitation. 2013; 9(6):532-5. https://doi.
org/10.12965/jer.130079 PMID: 24409431

Fritz JM, George SZ, Delitto A. The role of fear-avoidance beliefs in acute low back pain: relationships
with current and future disability and work status. Pain. 2001; 94(1):7-15. PMID: 11576740

Reneman MF, Preuper HRS, Kleen M, Geertzen JH, Dijkstra PU. Are pain intensity and pain related
fear related to functional capacity evaluation performances of patients with chronic low back pain? J
Occup Rehabil. 2007; 17(2):247-58. https://doi.org/10.1007/s10926-007-9078-z PMID: 17354065

Yong AG, Pearce S. A beginner’s guide to factor analysis: Focusing on exploratory factor analysis.
Tutorials in Quantitative Methods for Psychology. 2013; 9(2):79-94.

Kaiser HF. The application of electronic computers to factor analysis. Educational and psychological
measurement. 1960.

Lim CR, Harris K, Dawson J, et al. Floor and ceiling effects in the OHS: an analysis of the NHS PROMs
data set. BMJ Open. 2015; 5:e007765. https://doi.org/10.1136/bmjopen-2015-007765 PMID:
26216152

Chaory K, Fayad F, Rannou F, Lefevre-Colau M-M, Fermanian J, Revel M, et al. Validation of the
French version of the fear avoidance belief questionnaire. Spine. 2004; 29(8):908—13. PMID: 15082995

Grotle M, Brox JI, Vellestad NK. Reliability, validity and responsiveness of the fear-avoidance beliefs
questionnaire: methodological aspects of the Norwegian version. J Rehabil Med. 2006; 38(6):346-53.
https://doi.org/10.1080/16501970600722403 PMID: 17067967

Crombez G, Vlaeyen JW, Heuts PH, Lysens R. Pain-related fear is more disabling than pain itself: evi-
dence on the role of pain-related fear in chronic back pain disability. Pain. 1999; 80(1):329-39.

Staerkle R, Mannion AF, Elfering A, Junge A, Semmer NK, Jacobshagen N, et al. Longitudinal valida-
tion of the fear-avoidance beliefs questionnaire (FABQ) in a Swiss-German sample of low back pain
patients. Eur Spine J. 2004; 13(4):332—40. https://doi.org/10.1007/s00586-003-0663-3 PMID:
14714246

de Souza FS, da Silva Marinho C, Siqueira FB, Maher CG, Costa LOP. Psychometric testing confirms
that the Brazilian-Portuguese adaptations, the original versions of the Fear-Avoidance Beliefs Question-
naire, and the Tampa Scale of Kinesiophobia have similar measurement properties. Spine. 2008; 33
(9):1028-33. https://doi.org/10.1097/BRS.0b013e31816c8329 PMID: 18427325

Pfingsten M, Kréner-Herwig B, Leibing E, Kronshage U. Validation of the German version of the fear-
avoidance beliefs questionnaire (FABQ). Eur J Pain. 2000; 4(3):259-66. https://doi.org/10.1053/eujp.
2000.0178 PMID: 10985869

PLOS ONE | https://doi.org/10.1371/journal.pone.0216482 May 14,2019 20/21


http://www.ncbi.nlm.nih.gov/pubmed/17909209
http://www.ncbi.nlm.nih.gov/pubmed/18839484
https://doi.org/10.5116/ijme.4dfb.8dfd
http://www.ncbi.nlm.nih.gov/pubmed/28029643
http://www.ncbi.nlm.nih.gov/pubmed/15864158
https://doi.org/10.1136/oem.2004.015693
http://www.ncbi.nlm.nih.gov/pubmed/16361405
https://doi.org/10.12965/jer.130079
https://doi.org/10.12965/jer.130079
http://www.ncbi.nlm.nih.gov/pubmed/24409431
http://www.ncbi.nlm.nih.gov/pubmed/11576740
https://doi.org/10.1007/s10926-007-9078-z
http://www.ncbi.nlm.nih.gov/pubmed/17354065
https://doi.org/10.1136/bmjopen-2015-007765
http://www.ncbi.nlm.nih.gov/pubmed/26216152
http://www.ncbi.nlm.nih.gov/pubmed/15082995
https://doi.org/10.1080/16501970600722403
http://www.ncbi.nlm.nih.gov/pubmed/17067967
https://doi.org/10.1007/s00586-003-0663-3
http://www.ncbi.nlm.nih.gov/pubmed/14714246
https://doi.org/10.1097/BRS.0b013e31816c8329
http://www.ncbi.nlm.nih.gov/pubmed/18427325
https://doi.org/10.1053/eujp.2000.0178
https://doi.org/10.1053/eujp.2000.0178
http://www.ncbi.nlm.nih.gov/pubmed/10985869
https://doi.org/10.1371/journal.pone.0216482

@ PLOS | O N E Measuring fear avoidance beliefs in chronic low back pain

73. Jordan K, Dunn KM, Lewis M, Croft P. A minimal clinically important difference was derived for the
Roland-Morris Disability Questionnaire for low back pain. J Clin Epidemiol. 2006; 59(1):45-52. https:/
doi.org/10.1016/j.jclinepi.2005.03.018 PMID: 16360560

74.  Stratford PW, Finch E, Solomon P, Binkley J, Gill C, Moreland J. USING THE ROLAND-MORRIS
QUESTIONNAIRE TO MAKE DECISIONS ABOUTINDIVIDUAL PATIENTS. Physiother Can. 1996;
48(2):107-10.

75. Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for determining responsiveness and
minimally important differences for patient-reported outcomes. J Clin Epidemiol. 2008; 61(2):102-9.
https://doi.org/10.1016/j.jclinepi.2007.03.012 PMID: 18177782

PLOS ONE | https://doi.org/10.1371/journal.pone.0216482 May 14,2019 21/21


https://doi.org/10.1016/j.jclinepi.2005.03.018
https://doi.org/10.1016/j.jclinepi.2005.03.018
http://www.ncbi.nlm.nih.gov/pubmed/16360560
https://doi.org/10.1016/j.jclinepi.2007.03.012
http://www.ncbi.nlm.nih.gov/pubmed/18177782
https://doi.org/10.1371/journal.pone.0216482

