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Abstract
Purpose  Occupational biomechanical factors are implicated in the aetiology and progression of low back pain (LBP). This 
study cross-culturally adapted and psychometrically investigated the Occupational Risk Factor Questionnaire (ORFQ) in a 
low literate Nigerian Igbo population with chronic LBP.
Methods  Forward and back translation of the original ORFQ by clinical and non-clinical translators was followed by an 
expert committee review. The adapted ORFQ was pre-tested amongst rural Nigerian adults with chronic LBP using cogni-
tive think-aloud interviewing. Internal consistency (Cronbach’s alpha) and test–retest reliability (unweighted and linear 
weighted k statistic for item-by-item agreement, and intra-class correlation coefficient—ICC) were investigated amongst 50 
rural and urban Nigerian dwellers with chronic LBP. Spearman’s correlation and regression analyses were conducted with 
the Igbo-ORFQ, and measures of disability [World Health Organisation Disability Assessment Schedule (WHODAS 2.0), 
Roland Morris Disability Questionnaire (RMDQ), Back performance scale (BPS)], pain intensity [Eleven-point box scale 
(BS-11)] and social support [Multidimensional Scale of Perceived Social Support (MSPSS)], to test construct validity with 
200 rural Nigerian dwellers with chronic LBP.
Results  Cross-cultural adaptation highlighted difficulty conceptualising and concretising exposure to biomechanical risk 
factors. Item-by-item agreement, internal consistency (α = 0.84) and intraclass correlation coefficient (ICC = 0.83) were good. 
Some unexpected direction of associations between the biomechanical components of the Igbo-ORFQ, and disability, pain 
intensity, and social support prohibits establishment of construct validity.
Conclusion  Prospective studies comparing the Igbo-ORFQ to other measures of exposure to occupational biomechanical 
risk factors are required to establish the construct validity of the Igbo-ORFQ.
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Background

Biomechanical factors including increased and prolonged 
trunk flexion and twisting, and spinal loading are impor-
tant in the aetiology and course of low back pain (LBP) 
[1–6]. However, there is conflicting evidence for dose-
response relationships because of the different thresholds 
used in quantifying postural exposure and spinal loading in 
these studies. Repetitive or sustained spinal tissue loading 
is suggested to have a U-shaped relationship with spinal 
structures as very low or very high tissue load is believed 
to lead to spinal tissue injury, whilst moderate spinal 
loading is believed to be protective [1, 7]. However, the 
exact meaning of very low, moderate and very high tissue 
loading is ill-defined [3, 4, 6], and may vary in different 
individuals, making establishment of causal relationships 
difficult. Moreover, the ‘’healthy worker’’ effect, where 
healthy workers remain in their physically demanding jobs 
whereas less healthy workers are more likely to change or 
leave such jobs, has been shown to obscure the associa-
tion between biomechanical factors and LBP [8]. There is 
insufficient evidence for posture, vibration, and driving, as 
prognostic factors for duration of sick leave because only 
a few studies have studied them [9].

A systematic review that investigated the psychosocial 
and physical factors associated with chronic LBP found 
that doing heavier work predicted longer duration of sick 
leave [9]. The influence of occupational biomechanical 
factors in chronic LBP has been suggested in other pri-
mary studies that accounted for psychosocial factors. For 
instance, a prospective study that examined individual, 
psychosocial, and workplace risk factors associated with 
the transition from acute to chronic occupational back 
pain found that severe leg pain, obesity, self-reported dis-
ability, psychological distress, the unavailability of light 
duties on return to work, and a job requirement of lifting 
for at least three quarters of the day were independent 
determinants of the transition of LBP to chronic LBP [10]. 
Another prospective study found that adverse employ-
ment outcomes such as leaving jobs and the inability to 
carry out normal duties depended more on the physical 
demands of a job such as lifting, bending, twisting, dig-
ging or shovelling [11]. In contrast, functional disability 
may be more strongly predicted by poor mental health and 
the tendency to somatise [11]. In another study, partici-
pants who changed to less heavy tasks were more likely to 
have a sustained remission of mild back pain symptoms, 
suggesting that heavy work may be associated with more 
LBP symptoms [12]. These results were independent of 
abnormal spinal structural findings, and heavy work was 
not associated with increased functional disability in the 
study. Sustained remission from baseline persistent back 

pain appeared to be linked to occupational factors includ-
ing leaving a heavy labour occupation, neurophysiological 
variables such as chronic non-lumbar pain, and psychoso-
cial factors such as psychological distress and fear avoid-
ance beliefs in another prospective study [13].

Other studies have reported contradicting findings. In a 
French population predominantly involved in heavy jobs 
involving heavy lifting and repeated trunk flexion, combined 
biomechanical and psychosocial occupational exposures 
during working life appeared to have additive and interac-
tive effects on functional health in retirement. Notably, only 
38% of the workers had functional limitations suggesting 
that biomechanical factors were important in only a few of 
these individuals [14]. In another prospective cohort study, 
the physical demands of a job did not predict return to work 
status after accounting for pain intensity, workers’ compen-
sation, female gender, personality, depression, and severity 
of injury [15]. However, this result could have been due 
to the exclusion of people who had left their previous jobs 
or were seeking new jobs from the analyses in the latter 
study. People engaged in heavy work, without psychologi-
cal distress, who had low fear avoidance beliefs were more 
likely to be resilient to chronic LBP disability than people 
with lighter occupations [13]. However, people in lighter 
occupations had significantly greater baseline psychologi-
cal distress, which may have confounded the results in this 
study [13]. Heavy work did not appear to be related to non-
return to work in a different review [16]. However, workload 
assessment was imprecise in this review.

Cumulative exposure to occupational biomechanical fac-
tors has been suggested to be protective, although this could 
be due to the ‘’healthy worker effect’’, as unhealthy cohorts 
left their occupation over time [17]. This ‘’healthy worker 
effect’’ was also apparent in another prospective study 
that suggested that the longer a person stayed in a physi-
cally demanding job, the less likely it was for this person 
to develop LBP [12]. This could be because people who 
developed LBP may have already left the job [12], which 
may explain why biomechanical factors, such as heavy lift-
ing and prolonged kneeling or squatting, were more likely 
to predict new onset LBP in newly employed workers [7].

Unfortunately, the evidence for the importance of these 
factors were derived from high income countries. Limited 
studies have explored the importance of occupational bio-
mechanical alongside occupational psychosocial factors in 
first onset and chronic LBP in African countries including 
Nigeria. Qualitative studies in rural Nigeria suggest that 
occupational biomechanical factors may be important in the 
experience of chronic LBP in rural Nigeria [18, 19]. How-
ever, the exact influence of these factors on specific clini-
cal and behavioural outcomes amongst low literate people 
with LBP in rural Nigeria is unclear, possibly due to lack of 
relevant outcome tools to measure them in these contexts.
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The Occupational Risk Factor Questionnaire (ORFQ) 
[20] is one of the few outcome measures available for assess-
ing occupational biomechanical and occupational psycho-
social risk factors. This study aims to cross-culturally adapt 
and psychometrically evaluate the ORFQ (a self-reported 
measure of exposure to occupational biomechanical and 
occupational psychosocial risk factors) in a low literate 
Nigerian population with chronic LBP.

Methods

Study Designs

Translation, cultural adaptation, test-retest measurements, 
and cross-sectional psychometric evaluation of the Igbo ver-
sion of the ORFQ amongst Igbo speaking populations with 
chronic LBP in rural and urban Nigeria.

Outcome Measures

Occupational Risk Factor Questionnaire (ORFQ)

The ORFQ is a 25-item self-report questionnaire of exposure 
to occupational biomechanical and occupational psychoso-
cial factors [20]. The first five (1–5) items measure work 
organisational factors such as work pressure and stress. The 
other (6–25) items assess exposure to occupational biome-
chanical factors such as bending, twisting, lifting, pulling, 
pushing, forceful movements and static postures like pro-
longed sitting, awkward postures, and whole-body vibra-
tions. There is a first introductory question ‘please describe 
the main tasks of your job’ which is open, not numbered, and 
is not one of the 25 items in the questionnaire [20]. Items 
were originally designed to be analysed independently as 
categorical items. However, to enable statistical comparisons 
with multiple factors, we aimed to validate a total scoring of 
items 6–25, using two methods, to capture the total exposure 
to biomechanical risk factors. For the first method of total 
scoring, each item was scored based on the biomechanical 
thresholds reported to predict disabling LBP in an African 
population [21, 22] as was used in a previous study in this 
population [23]. A score of one was given to an item when 
the duration of exposure to the biomechanical factor was 
half the time or more, or when the frequency of exposure 
to the biomechanical factor was 11–30 times or more. An 
item was scored zero when exposure was less. This scor-
ing method aligns with evidence suggesting that these high 
thresholds of biomechanical exposure would predict adverse 
LBP outcomes whilst lower exposures may be protective [9, 
11, 24]. Possible scores ranged between 20 (maximum) and 
0 (minimum) with greater scores reflecting higher exposure 
to biomechanical risk factors. The second method of total 

scoring was based on an incremental score of exposure to 
biomechanical risk factors. Although moderate exposures 
to biomechanical risk factors may be protective, different 
thresholds have been used to quantify low, moderate, and 
high exposure to biomechanical risk factors [1–7], which 
make the use of specific cut-off thresholds difficult. This 
incremental scoring involved assigning scores to each of 
the options for each questionnaire item. Items 6–22 had 6 
options for each item ranging from ‘almost never’ (scored 
1) to ‘almost all the time’ (scored 6), with middle options 
including ‘about 10% of the time’ (scored 2), ‘about 25% of 
the time’ (scored 3), ‘half the time’ (scored 4), and ‘about 
75% of the time’ (scored 5). These options signified the 
percentage of time the activity was performed. The last 3 
items (23–25) had 5 options for each of the items ranging 
from ‘almost never’ (scored 1) to ‘over 30 times an hour’ 
(scored 5), with middle options including ‘less than once 
an hour’ (scored 2), ‘1–10 times an hour’ (scored 3), and 
‘11–30 times an hour’ (scored 4). These options denoted the 
number of times in an hour that the activity is performed. 
Possible scores ranged between 118 (maximum) and 20 
(minimum) with greater scores reflecting higher exposure 
to occupational biomechanical risk factors. Each of the items 
in the psychosocial subsection of the ORFQ (1–5) and each 
of the biomechanical items (6–25) were also scored and 
statistically analysed independently, as was intended in the 
original measure.

World Health Organisation Disability Assessment Schedule 
(WHODAS 2.0)

The WHODAS 2.0 was selected because it is a compre-
hensive disability outcome tool that conceptualises disabil-
ity within the biopsychosocial model, emphasising all six 
domains of disability: cognition, mobility, self-care, getting 
along with people, life activities and participation [25, 26]. 
Importantly, the measure includes work-related disability 
which has been linked to exposure to occupational biome-
chanical risk factors as previously highlighted. WHODAS 
2.0 has good face and content validity, construct validity, 
internal consistency, test-retest reliability, and respon-
siveness. The Cronbach’s alpha ranges between 0.94 and 
0.98; test-retest reliability ranges between 0.93 and 0.98; 
and sensitivity to change ranges between 0.46 and 1.38 
[25]. The Igbo-WHODAS which has been cross-culturally 
adapted and validated for this population was used [27]. 
Igbo-WHODAS has excellent psychometric properties with 
good internal consistency (α = 0.75–0.97), intra-class cor-
relation coefficients (ICC = 0.81–0.93), standard error of 
measurements (5.05–11.10), and minimal detectable change 
(13.99–30.77); with at least moderate correlations (rs ≥ 0.3) 
with performance-based disability, self-reported back pain 
specific disability and pain intensity, with no ceiling or floor 
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effects [27]. The complex scoring method which is compa-
rable across populations and conditions was used. This is an 
“item-response-theory” (IRT) based scoring that takes into 
consideration multiple levels of difficulty for each WHO-
DAS 2.0 item. It involves summing recoded item scores in 
each domain, summing all six domain scores, and convert-
ing the summary score into a metric ranging from 0 (no 
disability) to 100 (full disability) [25]. The WHODAS 2.0 
total score and the life activities subscale which includes 
work-related disability were used in this study.

Roland Morris Disability Questionnaire (RMDQ)

RMDQ was included because it is the most commonly 
used valid measure of LBP functional disability [28]. It is 
a twenty-four item back specific self-report measure with 
each item having possible scores of 0 or 1 [29]. A total maxi-
mum score of 24 signifies the highest possible disability 
level and 0 means no disability. It has good face and content 
validity, construct validity, internal consistency, test-retest 
reliability, and responsiveness [30]. It has Cronbach’s alpha 
ranging between 0.84 and 0.93; test-retest reliability ranging 
between 0.72 and 0.91; and a 2-3-point change from baseline 
is considered clinically important [30]. RMDQ conceptual-
ises disability at the three levels of the ICF: body structures 
and function, activities and participation, and environmental 
factors. However, unlike the WHODAS 2.0, it places less 
emphasis on participation, and does not capture work-related 
outcomes [31]. The Igbo-RMDQ which has been validated 
in this population [32] was used. Igbo-RMDQ has Cron-
bach’s alpha of 0.91, test-retest reliability of 0.84, and mod-
erately high correlations (r > 0.6) with performance-based 
disability and pain intensity, with no ceiling or floor effects 
[32].

Back Performance Scale (BPS)

BPS is a back-specific performance-based measure of 
mobility-related limitation that is objectively scored by an 
assessor [33]. It involves participants performing five physi-
cal performance tests (sock test, pick-up test, roll-up test, 
finger-tip-to-floor test, and lift test) which involve mobility 
of the trunk [33]. Sock test involves participants simulating 
putting on a sock from sitting. Pick-up test involves picking 
up a piece of paper from the floor. Roll-up test entails rolling 
up slowly from supine lying to a long sitting position with 
the arms relaxed. In finger-tip-to-floor test, participant stands 
on the floor with feet 10 centimetres apart; bends forward 
with straight knees and tries to touch the floor with the fin-
gertips. The distance between the floor and the fingertips is 
then measured in centimetres. For the lift test, a participant 
repeats lifting a 5-kilogram box from the floor to a 76 cm 
table and back to the floor for one minute. The number of 

lifts is recorded. Each of the five tests has scores ranging 
from 0 to 3 depending on the difficulty or ease with which 
they are performed. A total possible score of 15 signifies 
maximum disability whilst 0 means no disability [33]. The 
measure has good validity and reliability: internal consist-
ency of 0.73, moderate correlations with self-reported dis-
ability (r = 0.454), and test-retest reliability of 0.91 [33–35].

Eleven‑point Box Scale (BS‑11)

The BS-11 is a single eleven-point numeric scale for pain 
intensity, with eleven numbers (0 to 10) surrounded by 
boxes. Zero represents ‘no pain’ and 10 represents ‘pain as 
bad as you can imagine’ or ‘worst pain imaginable’ [36–39]. 
It is easy to comprehend, administer, and the best pain inten-
sity outcome tool for people with limited literacy [36]. The 
Igbo-BS-11 which has been validated in this population [40] 
was used.

Multidimensional Scale of Perceived Social Support 
(MSPSS)

The MSPSS is a self-report measure of subjectively assessed 
social support [41]. It contains 12 items with three subscales 
assessing social support from family, friends or significant 
other. Each of these three subscales has four items, which is 
added to produce a total score ranging between 4 (minimum 
score) and 28 (maximum score). For a total scoring of these 
three subscales, the minimum score is 12, and the maximum 
score is 84. Higher values reflect a greater perceived social 
support. Each of the items has a 7-point Likert scale with 
values between 1 (strongly disagree) to 7 (strongly agree). 
The original MSPSS has an internal consistency of 0.88 and 
test–retest reliability of 0.85 [41, 42]. The Igbo version of 
the MSPSS [43] which has been validated in this population 
was used. The Igbo-MSPSS has an internal consistency of 
> 0.80 for the subscales and for the total scoring with test-
retest reliability of 0.82 and correlations with social support 
outcome tools suggesting that it is a valid and reliable tool 
[43].

The battery of questionnaires above was interviewer-
administered due to low literacy rates.

Cross‑cultural Adaptation of the ORFQ

Participants for Cross‑cultural Adaptation

Clinical physiotherapists, non-clinical translators, and an 
expert committee were recruited for cross-cultural adapta-
tion. Translators included four clinical physiotherapists and 
three non-clinical translators (Igbo linguistic expert, busi-
nesswoman and a civil servant). Physiotherapist translators 
had between five and twenty years of clinical experience at 
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the time of this study and were all practising in Nigeria. Two 
English experts (health psychologist and academic physi-
otherapist) who were university academics in the United 
Kingdom, and two Igbo experts (clinical psychologist and 
clinical physiotherapist) who were academics in Nigeria 
made up the expert review committee.

Pre-testing (piloting) of the pre-final version of the Igbo 
ORFQ was done with a sub sample of 12 participants from 
a previous study in rural Nigeria [18]. These were partici-
pants who were living in rural communities in Enugu state. 
They were recruited due to convenience as they had indi-
cated interest in participating in this study after the previous 
study [18]. Evidence-based guidelines suggest that a sample 
of 12 people is sufficient for cross-cultural adaptation [44]. 
They were informed about this study after which informed 
consent was obtained from those who indicated interest in 
participating prior to involvement in this study.

Procedure for Cross‑cultural Adaptation

Figure 1 below illustrates the evidence-based procedures 
[44] undertaken in the cross-cultural adaptation of the 
ORFQ. The ORFQ was forward translated from English to 
Igbo by one bilingual physiotherapist and one of the bilin-
gual translators from a non-clinical background to produce 
the two Igbo ORFQ versions: T1 and T2 (Stage 1).

The T1 and T2 ORFQ versions were synthesised via dis-
cussion between the two forward translators, mediated by the 

lead author who is bilingual in English and Igbo. This pro-
duced one Igbo version: T-12. Translations were compared 
and discrepancies were documented (Stage 2).

The T-12 ORFQ version was back translated from Igbo to 
English by two of the non-clinical translators. This produced 
two back-translated English versions: BT1 and BT2. This 
process was a validation check which confirmed consist-
ent translation, ensuring that the translated ORFQ version 
(T-12) was reflecting the construct in the original ORFQ 
(Stage 3).

All forward and back translated ORFQ versions (T1, T2, 
T-12, BT1, and BT2) were reviewed and critically appraised 
by the expert committee to produce the pre-final Igbo ORFQ 
version. The committee attempted to achieve cross-cultural 
equivalence via establishing semantic, idiomatic, experien-
tial, and conceptual equivalence in Nigerian contexts [44]. 
For semantic equivalence, the committee explored Igbo and 
English words to determine whether they meant the same 
thing, if there were multiple meanings to an item, and if 
there were any grammatical difficulties in the translations. 
The committee ensured idiomatic equivalence by formulat-
ing alternative Igbo idioms and colloquialisms, where the 
English versions were difficult to translate or not appli-
cable. Experiential equivalence was accomplished by the 
committee ensuring that questionnaire items were experi-
enced similarly, for instance at the same level of intensity, in 
English and Igbo cultures. For conceptual equivalence, the 
committee determined that words in the items, instructions, 

Fig. 1   Cross-cultural adaptation procedure
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and response options had similar conceptual meanings, that 
is, the ideas and principles are similarly interpreted in Igbo 
and English cultures. The expert committee also ensured that 
Igbo wordings were simple and could be easily understood 
by people with low literacy (Stage 4).

The pre-final Igbo ORFQ version was field tested amongst 
twelve participants living with chronic LBP in rural com-
munities in Enugu state, who were part of a previous quali-
tative study [18]. The lead author interviewer-administered 
the measures using the ‘think-aloud’ cognitive interviewing 
procedure [45, 46]. This involved reading out each item of 
the questionnaire and asking participants to verbalise their 
thoughts as they were answering each question. The lead 
author asked participants if they found it difficult compre-
hending the pre-final Igbo ORFQ, what was understood by 
each item, and the meaning of the chosen response. The 
lead author encouraged participants to continue verbalising 
their thoughts as their responses was being recorded. This 
process was to ensure that equivalence was maintained in 
the target setting (Igbo culture in Nigeria) to confirm face 
and content validity. This final stage produced the final Igbo-
ORFQ (Stage 5).

Psychometric Evaluation of the Igbo‑ORFQ

Participants and Sample Size

Participants  Participants were eligible if they were 18–69 
years of age, had chronic LBP lasting for more than 12 
weeks, had no underlying pathology associated with their 
pain such as malignancy, spinal fracture, infection, or cauda 
equina syndrome (LBP red flags), and were resident in the 
rural communities or urban communities in Enugu state, 
Nigeria. Participants were excluded if they were pregnant 
or had impaired capacity to give informed consent or to be 
interviewed which was identified via family reports or sub-
jective assessment of speech coherence.

All eligible participants were stratified into males and 
females. Random selection by balloting (without replace-
ment) was aimed at ensuring an equal representation of male 
and female participants.

Sample Size for Reliability Investigation

A sample size of 50 is sufficient to detect a Kappa of 0.4 at 
90% power for a proportion of positive ratings of 0.10–0.90 
[47]. A convenience sample of 50 participants with chronic 
LBP aged 18–69 years were recruited from rural and urban 
communities in Enugu State, South-eastern Nigeria for test-
retest reliability assessment. Informed consent was obtained 
prior to data collection.

Sample Size for Construct Validity Evaluation

A sample size of 194 participants would give an 80% power 
to detect correlation coefficient of 0.2 at α level of 0.05. A 
sample size of 200 at a regression effect size (f2 = 0.366) at 
α of 0.05 with about 12 predictors indicates a 99.9% power 
to detect significant predictors [23]. Data for construct valid-
ity were collected from 200 participants who were repre-
sentative of adults with chronic LBP in an Igbo Nigerian 
population who were living in rural communities in Enugu 
state, Nigeria, and were part of a previous study in which the 
process was described in detail [23].

Recruiting different samples of rural and urban Nigerian 
dwellers for aspects of the cross-cultural adaptation and psy-
chometric evaluation was to guarantee a wide applicability 
of the Igbo-ORFQ across people with different levels of lit-
eracy in rural and urban Nigeria.

Procedure

Ten community health workers (CHWs) were trained for 
interviewer-administration of the questionnaires due to low 
literacy rates in rural Nigeria. The research team decided to 
administer all the measures using interviewer-administration 
for all participants including the those that were literate to 
ensure consistency in data collection and avoid systematic 
differences in the results from different participants. Evi-
dence suggests that interviewer-administration of self-report 
measures is valid when interviewers are adequately trained 
to minimise bias to patient responses [48, 49]. Moreo-
ver, interviewer-administration has been shown to reduce 
missing data [49], and may be the only way to administer 
self-report measures to people with limited literacy in low 
resource settings [50–52]. Training of the CHWs was done 
to prevent bias to participants’ responses and ensure that 
there were no missing items by ensuring that all question-
naire items were completed. Fidelity checks were completed 
during data collection to ensure that data collection was per 
protocol. Participants were screened first using screening 
questions that identified the LBP red flags. A body chart 
was subsequently used to confirm that pain was in the lower 
back. All the questionnaires were interviewer administered 
using flash cards to present the Likert scales as each item 
was read out to participants. The Igbo-ORFQ was completed 
at baseline, and then completed again 7–10 days to investi-
gate test–retest reliability amongst the convenience sample 
of 50 rural and urban participants. The same CHW collected 
data on the two occasions. The Igbo versions of the ques-
tionnaires (ORFQ, WHODAS 2.0, RMDQ, BS-11, BPS, 
and MSPSS) were interviewer administered at one time-
point in a cross-sectional design to investigate construct 
validity amongst the 200 rural dwellers. Different sample 
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characteristics (rural and urban) was aimed at a wider appli-
cability of the Igbo-ORFQ as well as the findings from this 
study.

Statistical Analyses

Data were analysed with IBM SPSS version 22. The nor-
mality of data was determined using visual and statistical 
methods prior to data analyses.

Reliability

For test-retest reliability, item-by-item agreement was 
assessed with the k statistic for all the items of the Igbo-
ORFQ. In this context, reliability was the extent to which 
the test-retest scores agreed, and not just the extent to which 
the test-retest scores were associated or correlated [47]. 
Median test-retest total scores with interquartile ranges 
(non-normally distributed data) were calculated in addition 
to identify the highest and lowest scores for the Igbo-ORFQ. 
Exposure to occupational biomechanical risk factors was 
expected to be stable over the short time interval between 
test-retest assessments. Unweighted and linearly weighted k 
statistic was calculated for each binary and ordinally scaled 
Igbo-ORFQ items respectively, as was done in the original 
measure [20]. Additional unweighted k statistic was calcu-
lated for items 6–25 which was adapted for total scoring. 
Zero indicated no agreement, 0.01–0.20 as none to slight, 
0.21–0.40 as fair, 0.41– 0.60 as moderate, 0.61–0.80 as sub-
stantial, and 0.81–1.00 as almost perfect agreement [53]. In 
addition, intra-class correlation coefficient (ICC) was calcu-
lated for total scoring of the Igbo-ORFQ utilising a two-way 
random effects model (which has the underlying assumption 
that measurement errors could arise from either assessors 
or participants), using an absolute agreement definition 
between test-retest scores. Good, very good, and excellent 
ICCs were signified by 0.7, 0.8, and 0.9, respectively [54, 
55]. Furthermore, internal consistency was assessed using 
Cronbach’s alpha to measure the extent to which the Igbo-
ORFQ items measured the same or related construct, and 
was rated as low/weak (0-0.2), moderate (0.3–0.6), and 
strong (0.7-1.0) [56].

Validity

Construct validity evaluates the extent to which a measure 
assesses the construct it was intended to measure [56, 57]. 
Convergent validity, which assesses whether two tools that 
measure constructs that should be theoretically related, are 
indeed related [58, 59] and discriminant validity, which 
explains whether two constructs that should be theoreti-
cally unrelated, are in fact unrelated [55], both of which 
are domains of construct validity, were investigated using 

Spearman correlation coefficient (non-normally distrib-
uted data). This was graded as not relevant (< 0.10), low 
(0.10–0.30), moderate (0.30–0.50), and high (> 0.50) [43, 
58, 60]. Furthermore, linear regression analyses were con-
ducted with the biomechanical items of the ORFQ with each 
of the main outcomes of self-reported generic disability 
(Igbo-WHODAS), self-reported back pain specific disability 
(Igbo-RMDQ), back-specific performance-based mobility-
related limitation (BPS), self-reported numeric pain inten-
sity (BS-11), to clarify the amount of variance of these out-
comes explained by one standard deviation change in each 
biomechanical factor. Factor analysis was not conducted in 
this study because exposure to biomechanical factor is an 
observable and directly measurable variable. Factor analy-
sis is most relevant for measures of latent variables that are 
difficult to be assessed directly [61]. Moreover, the measure 
was originally developed for the items to be analysed inde-
pendently as categorical items [20].

There was no existing Igbo measure of exposure to occu-
pational biomechanical risk factors at the time of this study. 
Hence, construct validity was investigated using expected 
relationships between occupational biomechanical risk 
factors and LBP outcomes from the literature to propose 
a priori hypotheses. Evidence suggests that exposure to 
occupational biomechanical risk factors may be associated 
with aggravation or persistence of LBP symptoms, chronic-
ity of LBP, sick leave, and leaving a job [9–13]. Therefore, 
the Igbo-ORFQ was expected to significantly demonstrate 
positive associations with WHODAS 2.0 which includes 
work-related and functional disability; RMDQ which cap-
tures functional disability and chronicity of LBP; BS-11 
which captures pain symptoms; and BPS which captures 
performance-based mobility-related limitation. There is no 
evidence that exposure to occupational biomechanical risk 
factors is associated with social support amongst people 
with chronic LBP. Therefore, the Igbo-ORFQ is expected 
to have no significant correlation with the MSPSS measur-
ing social support.

Results

Participants’ Characteristics

The tables below detail the sociodemographic characteristics 
of the participants that contributed to cross-cultural adap-
tation (Table 1), reliability testing (Table 2), and validity 
testing (Table 3) of the Igbo-ORFQ.

Education was measured as a categorical variable in the 
sample that pre-tested the measure (Table 1) who were part 
of a previous qualitative study in rural Nigeria [18]. How-
ever, education was measured as a continuous variable of 
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years spent in education in the two samples for reliability 
(Table 2) and validity (Table 3) testing, and was measured 
using the socio-demographic section of the World Health 
Organisation Disability Assessment Schedule (WHODAS) 
[27]. Values less than six years means that primary educa-
tion had not been completed. Six years means completion 
of primary school. 12 years means completion of second-
ary school. Values between 6 and 12 means completion of 
primary school and some years spent in secondary school 
which had not been completed. 16 years means comple-
tion of tertiary education. Values between 12 and 16 years 
means completion of secondary school and some years in 
tertiary education which had not been completed. Values 
above 16 years means professional tertiary education (such 
as Medicine, Law) or postgraduate level of education (such 
as Masters, PhD).

The characteristics of the three samples were broadly 
similar. All the participants were engaged in subsistence 
farming to different levels to support the feeding of their 
families. Majority were in addition either self-employed or 
in paid employment. The reliability sample which included 
urban and rural dwellers had higher educational levels and 
literacy rates than the cross-cultural adaptation and valid-
ity testing samples. Specifically, whilst half of the sample 

Table 1   Demographic characteristics of participants that pre-tested 
the adapted ORFQ

n = 12 Frequency %

Mean age = 45 years (SD 9.75)
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

Table 2   Demographic characteristics of participants that contributed 
to 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 

including farming for commercial 
reasons)

19 (38.0)

 Keeping house/homemaker 2 (4.0)
 Student 2 (4.0)
 Non-paid work (volunteer or char-

ity)
1 (2.0)

 Unemployed (health reasons) 1 (2.0)

Table 3   Demographic characteristics of participants that contributed 
to 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 farm-

ing)
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)
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that pre-tested the measure (Table 1) had no education or 
primary level of education, and the mean years of education 
completed in the validity sample (Table 3) corresponded 
to completion of primary school; the reliability sample 
(Table 2) had mean years of education completed which 
corresponded to completion of secondary school.

Findings from the cross‑cultural Adaptation 
of the ORFQ

There were no major disagreements between forward and 
back translators. There is no indigenous Igbo word for ‘per-
centage’ in the response options of the ORFQ. This was spelt 
in Igbo as ‘pacenti’, in line with Igbo grammatical expres-
sion [62, 63]. During the pre-testing stage, it was found that 
people with limited literacy found it hard to conceptualise 
the intensity of exposure to biomechanical risk factors in 
terms of percentage. Therefore, the suggestion of the expert 
review committee led to the inclusion of an additional state-
ment explaining these percentages of exposure in terms of 
concrete numbers such as the number of work days per week 
to enhance understanding. Similarly, for item 8, there is no 
indigenous Igbo word for ‘…degrees’ which was spelt as 
‘digrii’, in line with Igbo grammatical expression [64]. ‘Kil-
ograms’ was added to statements with ‘pounds’ as this is a 
more familiar measurement unit in Nigeria. Even so, illiter-
ate rural dwellers struggled to think in abstract terms using 
the kilograms. Therefore, the weights of objects commonly 
used in this environment corresponding to the weights 
named in the ORFQ items such as gallons of water were 
added to align with the expert review committee recom-
mendations. Furthermore, it was decided during the expert 
committee review that in addition to reading out the Igbo-
ORFQ items to participants, each movement/activity would 
be demonstrated by the interviewer to ensure comprehension 
by all. Participants found this useful during the verbal pre-
testing. See Appendix 1 for the Igbo-ORFQ.

Psychometric Properties of the Igbo‑ORFQ

Reliability of the Igbo‑ORFQ

Table 4 below shows that the unweighted and linear weighted 
Kappa were fair to almost perfect for all items except items 
19 (K = 0.23, p > 0.05) and 24 (K = 0.25, p > 0.05). Internal 
consistency (α = 0.84) and intraclass correlation coefficient 
(ICC = 0.83) were good for Igbo-ORFQ. Median test-retest 
scores for adapted total scoring of Igbo-ORFQ were the 
same.

Construct Validity of the Igbo‑ORFQ

Tables 5 and 6 highlight the construct validity of the Igbo-
ORFQ. Table 5 below shows that the total score of the Igbo-
ORFQ using the threshold scoring method had significant 
positive correlations with the Igbo-MSPSS total score and 
all its subscales. The Igbo-ORFQ total score using the incre-
mental scoring system had a significant positive correlation 
with only the significant other subscale of the Igbo-MSPSS. 
The total score of the Igbo-ORFQ using the threshold scor-
ing method had significant negative correlations with the 
Igbo-WHODAS total score and all its subscales, Igbo 
RMDQ (barely significant), and pain intensity. The Igbo-
ORFQ total score using the incremental scoring system had 
a significant negative correlation with the Igbo-WHODAS 
total score and all its subscales, Igbo RMDQ, BPS, and pain 
intensity. Table 6 shows that most biomechanical risk fac-
tor items were either significantly and negatively associated 
with disability and pain intensity or had no significant asso-
ciation with disability and pain intensity. The biomechani-
cal risk factor items with significant negative associations 
with self-reported generic disability (Igbo-WHODAS) were 
ORFQ6 (amount of time spent bending the trunk forward 
slightly, hands above knee level), ORFQ8 (amount of time 
spent twisting the trunk [over 45 degrees] and bending side-
ways), ORFQ2b (amount of time spent carrying loads with 
one hand), ORFQ8b (amount of time spent sitting), ORFQ12 
(amount of time spent driving or riding motor vehicles), 
and ORFQ14 (amount of time spent working on elevated 
surfaces). The biomechanical risk factor items with sig-
nificant negative associations with self-reported back pain 
specific disability (Igbo-RMDQ) were ORFQ4b (amount of 
time spent pushing/pulling loads), ORFQ7b (amount of time 
spent carrying loads over 10 pounds more than 40 feet), 
and ORFQ12 (amount of time spent driving or riding motor 
vehicles). The biomechanical risk factor item with signifi-
cant negative association with back-specific performance-
based mobility-related limitation (BPS) was ORFQ12 
(amount of time spent driving or riding motor vehicles). 
The biomechanical risk factor item with significant negative 
association with self-reported numeric pain intensity (BS-
11) was ORFQ17 (how often do you have to lift an object 
that weighs more than 30 pounds).

Only two biomechanical risk factor items had significant 
positive associations with self-reported generic disability 
(Igbo-WHODAS). These were ORFQ3b (amount of time 
spent handling objects difficult to grip-unstable, no han-
dles) and ORFQ5b (amount of time spent carrying objects 
of 10–30 pounds). Only one biomechanical risk factor item 
had a significant positive association with self-reported back 
pain specific disability (Igbo-RMDQ). This was ORFQ16 
(how often do you have to lift an object that weighs between 
10 and 30 pounds).
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Discussion

No cross-cultural adaptation of the ORFQ existed at the 
time that this study was conducted. Studies in low- and 
middle-income countries have either used the original 
measure [22, 65], developed new measures based on 
the content of the ORFQ [66], or used other measures 
of exposure to occupational biomechanical risk factors 
[67–69]. The difficulty in its cultural adaptation for rural 

Nigeria was related to the use of technical words such as 
‘percentage’, ‘degrees’ and ‘pounds’ which did not have 
Igbo equivalents. Face and content validity could not be 
established using the items as they were in the original 
ORFQ because people with low literacy found it chal-
lenging to conceptualise the items. Content validity is an 
estimate of the validity of an outcome tool based on a 
detailed examination of the contents of the test items by 
subject experts and people with lived relevant experience; 

Table 4   Reliability of Igbo-ORFQ

** Significant at p<0.0005; *Significant at p<0.05; K= kappa statistic; SE= standard error; ɒ = adapted total scoring with the specific threshold 
for biomechanical exposure; ⊕ = adapted total scoring using incremental exposure to biomechanical risk factors; ∞= not significant

Items Done in the original measure

Unweighted K SE

1 0.65** 0.13
2 0.34* 0.14
3 0.34* 0.18
4 0.41* 0.14
5 0.54** 0.13

Adapted for this study Done in the original measure

Linear weighted K SE

6 0.52** 0.14 0.52 0.09
7 0.65** 0.14 0.56 0.10
8 0.56** 0.13 0.51 0.09
1b 0.55** 0.15 0.52 0.10
2b 0.81** 0.11 0.49 0.10
3b 0.50** 0.15 0.59 0.09
4b 0.58** 0.14 0.57 0.09
5b 0.43* 0.16 0.50 0.10
6b 0.42* 0.15 0.32 0.09
7b 0.41* 0.17 0.49 0.10
8b 0.57** 0.11 0.47 0.08
9 0.50** 0.15 0.34 0.11
10 0.46* 0.23 0.46 0.11
11 0.23∞ 0.23 0.37 0.13
12 0.64** 0.19 0.42 0.09
13 0.38* 0.27 0.35 0.11
14 0.38* 0.27 0.36 0.14
15 0.60** 0.15 0.45 0.10
16 0.25∞ 0.19 0.36 0.09
17 0.56** 0.20 0.54 0.10

Total scoringɒ Total scoring⊕

Cronbach’s alpha 0.84 0.87
ICC 0.83 0.86
Median (IQR) test 2.00 (1, 5) 47.00 (40, 58.25)
Median (IQR) retest 2.00 (1, 5)  47.00 (40, 58.25)
Minimum scores 0 22
Maximum scores 19 118
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whereas face validity is an estimate by an experienced 
panel reviewing the content of an assessment or tool to 
see if it seems appropriate and relevant to the concept it 
purports to measure [70]. Therefore, the face and content 
validity of the Igbo-ORFQ was established by using con-
crete numbers such as the number of workdays per week 

in place of percentage of exposure, and the weights of 
objects commonly used in this environment in place of 
pounds and kilograms; whilst retaining the original items 
for use amongst literate people in this population in future 
studies. Face and content validity of the Igbo-ORFQ was 
further enhanced by the demonstration of the activities 

Table 5   Spearman’s correlation 
between the Igbo-ORFQ (total 
scores), and the subscales and 
total scores of self-reported 
generic disability (Igbo-
WHODAS), self-reported 
back pain specific disability 
(Igbo-RMDQ), back-specific 
performance-based mobility-
related limitation (BPS), self-
reported numeric pain intensity 
(BS-11), and self-reported 
social support (Igbo-MSPSS)

ɒ = adapted total scoring with the specific threshold for biomechanical exposure; ⊕= adapted total scoring 
using incremental exposure to biomechanical risk factors; p significant at < 0.05

Igbo-ORFQɒ (p-value) Igbo-ORFQ⊕ (p-value)

Igbo-WHODAS (Total) − 0.383 (< 0.001) − 0.367 (< 0.001)
Igbo-WHODAS (Cognition) − 0.338 (< 0.001) − 0.270 (< 0.001)
Igbo-WHODAS (Mobility) − 0.320 (< 0.001) − 0.353 (< 0.001)
Igbo-WHODAS (Self-care) − 0.289 (< 0.001) − 0.250 (< 0.001)
Igbo-WHODAS (Getting along with people) − 0.357 (< 0.001) − 0.330 (< 0.001)
Igbo-WHODAS (Life activities) − 0.300 (< 0.001) − 0.276 (< 0.001)
Igbo-WHODAS (Participation) − 0.302 (< 0.001) − 0.320 (< 0.001)
Igbo-RMDQ − 0.145 (0.041) − 0.353 (< 0.001)
BPS − 0.058 (0.412) − 0.207 (0.003)
BS-11 − 0.191 (0.007) − 0.299 (< 0.001)
Igbo-MSPSS (Total) 0.226 (0.001) 0.125 (0.077)
Igbo-MSPSS (Family) 0.214 (0.002) 0.062 (0.383)
Igbo-MSPSS (Friends) 0.151 (0.032) 0.128 (0.071)
Igbo-MSPSS (Significant other) 0.265 (< 0.001) 0.157 (0.026)

Table 6   Linear regression 
analyses between the 
biomechanical items of the 
Igbo-ORFQ and each of self-
reported generic disability 
(Igbo-WHODAS), self-reported 
back pain specific disability 
(Igbo-RMDQ), back-specific 
performance-based mobility-
related limitation (BPS), and 
self-reported numeric pain 
intensity (BS-11)

β = standardised beta

Igbo-ORFQ biome-
chanical risk factor 
items

Igbo-WHODAS
β (p value)

Igbo-RMDQ
β (p value)

BPS
β (p value)

BS-11
β (p value)

ORFQ6 − 0.190 (0.011) − 0.062 (0.444) − 0.013 (0.873) − 0.022 (0.792)
ORFQ7 0.050 (0.578) 0.033 (0.735) 0.153 (0.135) 0.047 (0.645)
ORFQ8 − 0.237 (0.007) 0.026 (0.782) − 0.085 (0.387) − 0.095 (0.339)
ORFQ1b 0.019 (0.835) 0.060 (0.541) 0.013 (0.894) 0.163 (0.111)
ORFQ2b − 0.163 (0.043) − 0.150 (0.091) − 0.101 (0.265) − 0.141 (0.126)
ORFQ3b 0.309 (p < 0.0001) 0.035 (0.693) − 0.120 (0.185) 0.095 (0.295)
ORFQ4b − 0.041 (0.636) − 0.204 (0.033) − 0.084 (0.394) − 0.059 (0.551)
ORFQ5b 0.248 (0.018) 0.181 (0.117) 0.220 (0.064) 0.137 (0.253)
ORFQ6b − 0.116 (0.280) 0.084 (0.477) 0.110 (0.369) 0.068 (0.579)
ORFQ7b − 0.121 (0.174) − 0.257 (0.009) − 0.129 (0.201) − 0.124 (0.224)
ORFQ8b − 0.204 (0.003) − 0.039 (0.591) 0.074 (0.328) − 0.125 (0.103)
ORFQ9b − 0.102 (0.212) − 0.063 (0.481) − 0.066 (0.475) − 0.072 (0.442)
ORFQ10 0.074 (0.436) − 0.002 (0.985) − 0.066 (0.535) 0.059 (0.582)
ORFQ11 0.104 (0.144) 0.108 (0.170) 0.121 (0.133) − 0.004 (0.965)
ORFQ12 − 0.163 (0.022) − 0.170 (0.030) − 0.305 (p < 0.0001) − 0.127 (0.118)
ORFQ13 − 0.012 (0.864) 0.054 (0.494) 0.027 (0.741) − 0.060 (0.467)
ORFQ14 − 0.199 (0.039) − 0.181 (0.088) 0.035 (0.750) − 0.170 (0.123)
ORFQ15 0.085 (0.324) − 0.014 (0.886) 0.031 (0.752) 0.092 (0.353)
ORFQ16 0.074 (0.378) 0.202 (0.030) 0.069 (0.466) 0.106 (0.272)
ORFQ17 − 0.142 (0.136) − 0.174 (0.095) − 0.143 (0.182) − 0.277 (0.011)
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in the items during the interviewer-administration of the 
questionnaire by the CHWs. These processes enhanced 
understanding and acceptability whilst retaining concep-
tual equivalence. These limitations of the original ORFQ, 
which was addressed during the cross-cultural adaptation 
of the Igbo-ORFQ, does not appear to be present in other 
measures in which exposure to occupational biomechani-
cal risk factors were expressed in concrete terms [67–69]. 
For instance, the Job requirements and physical demands 
(JRPD) questionnaire used specific number of hours of 
exposure rather than the percentage of exposure that was 
used in the original ORFQ [67, 68]. Another self-com-
pleted questionnaire measuring physical demands of work 
used specific duration of exposure in minutes and weights 
in kilograms [69].

The total scoring of the Igbo-ORFQ demonstrated good 
reliability with an internal consistency of 0.84 and intra-
class correlation coefficient of 0.83. Unweighted and linear 
weighted kappa showed agreement for most Igbo-ORFQ 
items. In contrast to the original ORFQ, items 19 (operating 
powered hand tools) and 24 (lifting 10–30 pounds’ objects), 
did not show agreement, suggesting that these activities 
were not consistently performed in this population. Similar 
median test and retest scores for the total scoring of Igbo-
ORFQ suggest the stability of the construct – exposure to 
occupational biomechanical risk factors and the Igbo-ORFQ 
in this population [71, 72].

The findings from the construct validity investigation 
were unexpected and contradicted the a priori proposed 
hypotheses. The results suggested that there were no major 
differences between the threshold and incremental total scor-
ing methods, particularly in the direction of relationships. 
The strength of associations appeared to be stronger with 
the threshold total scoring for some outcomes and stronger 
with the incremental total scoring method for some other 
outcomes. Notably, the results showed significant negative 
associations between the total score of the Igbo-ORFQ, and 
disability and pain intensity. This suggests that the greater 
the exposure to occupational biomechanical risk factors, 
the less the work-related disability, functional disability, 
performance-based mobility related disability, and pain 
intensity. The cross-sectional design of the validity testing 
suggests that this relationship could either be causal or con-
sequential. This directly contradicts the accounts of people 
with chronic LBP from a previous qualitative study in rural 
Nigeria [18] such as “Now if I don’t go to work and perform 
my manual heavy duties for one, two, three weeks, I don’t 
have back pain. I will be normal. Like I’m sitting down now, 
I’m feeling the pains because I’m just from work but if I 
don’t go to work, I don’t have back pain”. These results also 
contradict the findings from the validation of other question-
naires measuring exposure to occupational biomechanical 
risk factors [67–69]. For instance, the JRPD had significant 

but small positive correlations with pain intensity, perceived 
exertion, presence of symptoms, and functional limitations 
[67, 68].

Population characteristics including socio-economic 
and socio-cultural factors might explain some of these 
unexpected findings. Due to the cross-sectional design of 
the validity testing in the current study, negative associa-
tions between exposure to occupational biomechanical risk 
factors, and disability and pain intensity could also mean 
that the less the pain and disability, the more the people 
were able to engage in their manual jobs which was the pre-
dominant occupation. This suggests that increased exposure 
to occupational biomechanical risk factors was reflecting 
people that were more involved in their occupational work, 
which may have been a consequence of having less pain 
and disability. Therefore, it is possible that individuals in 
this population stayed off work when they were in pain and 
increased their level of manual work after recovering and 
returning to work. This might have been implied in previous 
studies in this population [18, 23].

Another explanation for these unexpected results could be 
related to the healthy worker effect. The rural Nigerian popu-
lation that validated the Igbo-ORFQ were either farmers or 
combined farming with other informal manual jobs. This 
might have implied that higher exposure to occupational bio-
mechanical factors were reflecting those in work, and lower 
exposures were reflecting those who were no longer work-
ing, perhaps temporarily, as there were limited non-manual 
jobs in this population. This aligns with prospective research 
evidence in high income countries suggesting that the longer 
people stayed in physically demanding jobs, the less likely 
it was for them to develop LBP because people who devel-
oped LBP had left the job earlier [12]. This aligns with the 
finding that exposure to biomechanical risk factors is more 
likely to predict new onset LBP in newly employed work-
ers [7]. In contrast, the participants in the current study had 
chronic LBP. The construct of functional disability captured 
by the three disability outcome measures (Igbo-WHODAS, 
Igbo-RMDQ and BPS) reflects mobility related activities 
that were also commonly performed in the informal manual 
jobs that the participants were engaged in. This aligns with 
qualitative research evidence from this population [18, 19].

In view of these findings, other outcomes apart from dis-
ability and pain intensity, such as exposure to occupational 
biomechanical risk factors using other outcome tools and 
current episode(s) of LBP, using prospective rather than 
cross-sectional study designs, may help to expose the true 
relationships between occupational biomechanical factors 
and LBP outcomes in this population. Moreover, sugges-
tions from our recently completed, yet unpublished studies, 
suggest that exposure to biomechanical risk factors may be 
better measured in this population by using simplified ques-
tionnaires that combine objective and subjective procedures. 
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This included objective assessment of weight carried, and 
the frequency and duration that the weight was carried.

Further exploration of individual biomechanical items 
exposed interesting relationships with disability and pain 
intensity. Majority of the biomechanical items either had 
significant negative associations or no associations with dis-
ability and pain intensity, reflecting the findings from the 
total scoring of the Igbo-ORFQ. The biomechanical factors 
with negative associations with disability and pain intensity 
included postural risk factors such as bending, and station-
ary activities including sitting and driving. It is possible that 
these factors are either protective or unimportant for LBP 
outcomes in this population.

Interestingly, three biomechanical risk factor items had 
significant positive associations with disability and pain 
intensity. These items were the amount of time spent han-
dling objects that are difficult to grip, amount of time spent 
carrying heavy weights (10–30 pounds), and the frequency 
of carrying heavy weights (10–30 pounds). These results 
suggest that spinal loading may be more important than the 
other occupational biomechanical risk factors captured in the 
ORFQ in explaining pain-related disability amongst people 
with chronic LBP.

The finding that the higher the exposure to occupational 
biomechanical risk factors from the total scoring of the 
Igbo-ORFQ, the more the social support could be reflect-
ing the informal self-employed nature of most of the jobs 
undertaken by the people in this population. These manual 
jobs which included subsistence farming and family busi-
nesses often involved family members undertaking some 
manual activities entailed in the job as suggested by pre-
vious qualitative research evidence in this population [18, 
19]. Therefore, jobs requiring more manual activities were 
more likely to involve more support from family members 
and friends to help with these activities. This might explain 
the positive association between exposure to occupational 
biomechanical risk factors and social support. There are 
reports that disability from LBP is greatest in the working 
population in low- and middle-income countries because the 
predominant informal employment preclude the feasibility 
of occupational modification [73–75]. Social support has 
also been found to be a consequence of mobility limitation, 
and could represent coping assistance given to people living 
with chronic LBP in this population [23].

Another possible but unlikely reason for these unex-
pected associations could be the difficulty in administering 
the ORFQ to people with low literacy, as well as reference 
to specific occupational activities which are not common 
in this population such as ‘operating powered hand tools’, 
‘driving or riding motor vehicles’, ‘working on elevated sur-
faces, e.g., scaffold’. However, attempts were made to ame-
liorate this during the cross-cultural adaptation processes 

by concretising the items in the questionnaire as previously 
described.

However, the Igbo-ORFQ may not be clinically useful 
because it was originally developed as an epidemiological 
outcome measure. As the test-retest median scores from 
this study suggest, the Igbo-ORFQ is stable and may not be 
helpful in determining the impact of interventions by detect-
ing changes in exposure arising from clinical, rehabilitation 
or public health interventions. This is more so for changes 
that arise from individual personal changes rather than job 
modifications which may not be possible in this lower mid-
dle-income country with minimal enforcement of occupa-
tional health regulations. Calls have been made to develop 
and deliver pragmatic interventions that target the factors 
associated with LBP outcomes in low- and middle-income 
countries [75]. Therefore, the findings from this study may 
inform the development of simple outcome tools that are 
sensitive to change to measure exposure to biomechanical 
risk factors within occupational as well as non-occupational 
settings.

The Igbo-ORFQ (Appendix 1), which is the complete 
questionnaire, can enable future studies to investigate the 
relative importance of occupational biomechanical factors 
and occupational psychosocial factors in explaining LBP 
outcomes.

This study is limited by the lack of bilingual investiga-
tion of item-by-item agreement between the original ORFQ 
and the Igbo-ORFQ because of the limited literacy of the 
participants. Furthermore, interviewer-administration of the 
measure by several CHWs could have introduced random or 
systematic bias in the measurements. The limited literacy of 
some participants could have affected the understanding of 
the items of the Igbo-ORFQ which could have biased the 
results. However, efforts were made to ameliorate this by 
concretising the items as previously described. Another limi-
tation of this study is the lack of measurement of exposure 
to non-occupational biomechanical risk factors involving 
household or community work which may have biased the 
participants’ self-perceived level of exposure to occupational 
biomechanical risk factors. Additionally, the lack of meas-
urement of participants’ work experiences including years 
of work, previous sick leave, and previous injuries make it 
difficult to ascertain the presence or absence of the healthy 
worker effect in this study. The lack of detailed assessment 
of job characteristics such as full-time or part-time work, 
shift patterns if present, working hours per day or week, 
which may affect self-perceived physical job demands and 
perceived exposure to occupational biomechanical and psy-
chosocial risk factors are other limitations of this study. 
Finally, the inability to validate the Igbo-ORFQ with another 
measure of exposure to occupational biomechanical risk 
factors limit the establishment of construct validity. Future 
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studies involving the Igbo-ORFQ could be designed address-
ing these limitations.

Conclusion

The Igbo-ORFQ is an outcome measure of exposure to occu-
pational biomechanical and occupational psychosocial risk 
factors. This tool requires further testing using prospective 
study designs. Furthermore, utilising a broader spectrum of 
outcome tools including those that measure biomechani-
cal risk factors such as the JRPD to establish the construct 
validity of the Igbo-ORFQ in this population is required. 
However, the Igbo-ORFQ may not be sensitive to change 
and was not designed to identify the impact of clinical and 
public health interventions.
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