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Evidence, theory and context: using
intervention mapping in the development
of a community-based self-management
program for chronic low back pain in a
rural African primary care setting - the
good back program
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Abstract

Background: Rural Nigeria has one of the greatest burdens of low back pain but there are no effective evidence-
based interventions to manage it in this population. This paper presents the application of the intervention mapping
(IM) approach in the development of a complex behavior change intervention – The Good Back program, aimed at
reducing non-specific chronic low back pain (CLBP) disability in rural Nigeria.

Methods: The first four steps of IM were applied. A critical review of the literature, 2 qualitative studies and a population-
based cross-sectional study in rural Nigeria helped to identify two key program objectives in order to reduce CLBP
disability in this population: reduce the impact of illness perceptions, fear avoidance beliefs, catastrophising, anxiety and
depression by targeting maladaptive illness perceptions about CLBP; and facilitate the adoption of exercises and good
posture to limit disability. A systematic review plus these studies, identified the personal and environmental determinants
of the performance objectives including health literacy, self-awareness, self-efficacy, personal preference, health
professional skills, health facility structure and family/community support. The theory, techniques and strategies
for modifying personal and environmental determinants were also identified from these studies. Intervention
components and materials were then produced for practical application. The initial developed intervention was
described.
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Results: The feasibility and acceptability of the developed program was then tested using a small pragmatic non-
randomised controlled study incorporating qualitative exit feedback interviews in a rural Nigerian primary health
care centre. The program appeared feasible and acceptable when delivered by a highly trained physiotherapist.
There were promising clinical outcomes in disability, pain intensity, illness perceptions, fear avoidance beliefs and
pain medication use. Suggestions for program improvement included shorter but ongoing sessions, video
demonstration of exercises/good posture, spacious exercise/demonstration rooms, and community legitimisation
of exercise as treatment for back pain. Subsequent modifications to program content and delivery were then
described. Theoretical modification included the addition of aspects of the social cognitive theory to the
Leventhal’s self-regulatory model of illness cognitions.

Conclusions: IM appears to be a suitable framework for designing complex behavior change interventions in
rural Nigeria. The need for further testing of the intervention was highlighted.

Keywords: The Good Back Program, Intervention Mapping, Self-management program, Chronic low back pain,
Complex interventions, Behavior change intervention, Rural Africa

Background
Low back pain (LBP) is the leading cause of years lived
with disability worldwide [1, 2]. The course of LBP is in-
creasingly viewed as chronic, because recurrence of an
acute episode of LBP is almost certain [3]. The disability
associated with LBP has increased by more than 50%
since 1990, particularly in low-income and middle-income
countries [4]. The impact is likely to be more devastating in
rural African and other low-income contexts where cultural
beliefs, unsafe practices, adverse environmental conditions,
combined with high levels of poverty and lack of health ser-
vices may increase the risk and impact of LBP [5, 6].
Nigeria appears to have one of the greatest burdens of
chronic low back pain (CLBP) in the world. This is particu-
larly in rural Nigeria with a 1-year prevalence rate reaching
up to 85%, a much higher figure than the 39% in urban
Nigeria [7, 8]. Despite this significant burden and impact,
there are no evidence-based interventions for the manage-
ment of CLBP in rural Nigeria. Evidence-based clinical
guidelines for CLBP recommend the adoption of a biop-
sychosocial framework incorporating self-management,
exercises and psychological treatment such as cognitive
behavioral therapy – CBT [9].
Frameworks for developing complex interventions

often have limitations in terms of their applicability to
any model or theory of behavior, acknowledgement of
contextual factors, and translation of these into actual
program materials and activities. Although, the behavior
change wheel acknowledges contextual factors, it is
specifically linked to theories of motivation [10]. The
MINDSPACE framework emphasizes the influence of
contextual factors on behavior but does not specify the
need for theory in intervention development [11]. None
of these frameworks provided concrete steps to follow in
the translation of theory and environmental factors into
program content. The Intervention Mapping (IM) [12]
does not appear to have these limitations.

IM is compatible with any theory, and provides strat-
egies for identifying the determinants of the desired
behavior, and matching them with appropriate theory-
based methods for change [12]. Another reason for the
choice of the IM approach was because of its
consistency with the Medical Research Council guidance
[13]. IM may be useful in developing complex behavior
change interventions in Africa since its social ecological
paradigm acknowledges both personal and environmen-
tal factors as determinants of health. The IM approach
was useful in developing a community-based interven-
tion that aimed to increase consumption of a healthy
balanced diet, increase physical activity, reduce sedentary
behavior and promote reproductive health in adolescents
in a rural South African community. While acknowledg-
ing multiple domains of influence: community, family
and individual, IM enabled the tailoring of a western
intervention to suit this rural African context [14]. The
evaluation of an intervention developed using IM to tar-
get sexual and reproductive health in early adolescents
in Tanzania and South Africa, enabled the modification
of social cognitive models to fit an African context [15].
For instance, the intervention acknowledged that the
influence of cognitions on behavior may be limited by
contextual and social barriers to the desired behavior
in Africa, e.g. availability of condoms for safe sexual
practices.
The IM approach iteratively moves from problem

identification to problem solving. It has 6 steps: needs
assessment; detailed mapping of program objectives and
their behavioral and environmental determinants; select-
ing theory and techniques/strategies to modify the deter-
minants of behavior and the environment; producing
intervention components and materials; implementation;
and evaluation [12]. The completion of each step serves
as a guide for the subsequent step. The first step is used
to identify what needs to be changed and for whom. The

Igwesi-Chidobe et al. BMC Public Health          (2020) 20:343 Page 2 of 21



second step involves the development of matrices of
change objectives. The third step contains theory-based
intervention methods for targeting the performance ob-
jectives and their determinants. Methods, materials and
practical applications are integrated into an organized
program in step four. Step five includes planning for
intervention adoption, implementation and sustainability
in real-life contexts. In the final step, plans for conduct-
ing efficacy and process evaluations are drawn up [12].
This paper will (1) describe the initial development of

a self-management program aiming to reduce CLBP
disability in rural Nigeria using the first four steps of the
IM approach, (2) describe the initial implementation and
feasibility testing, (3) describe the initial self-management
program before feasibility testing, and (4) highlight the
changes made to the program following feasibility testing to
produce a definitive program. This paper is reported ac-
knowledging the items in the template for intervention de-
scription and replication (TIDieR) checklist and guide [16].

Methods
Step one: needs assessment
This involved analysing the problem of CLBP in rural
Nigeria, its associated behavioral and environmental
conditions, and the determinants of these conditions.
Figure 1 below highlights the studies that informed
initial intervention development. A thorough review of
the literature showed that physical, psychological and

social factors including somatisation, psychological dis-
tress, fear avoidance beliefs, catastrophising, illness per-
ceptions, and coping strategies may be implicated in
CLBP disability. Job-related psychosocial factors such as
job satisfaction, number and extent of working hours,
and work organizational factors were not associated with
sick leave. Physical factors such as increased and pro-
longed trunk flexion and twisting, and spinal loading
were more important in first onset LBP than in CLBP
and the associated disability. However, most of the evi-
dence were from high income countries [17].
Qualitative research is the best way to begin to study

an area with little previous research. Therefore, the first
study involved the qualitative exploration of the experi-
ences of people living with CLBP in rural Nigeria. Thirty
in-depth semi-structured face-to-face interviews were
conducted with purposively selected participants until
data saturation. Questions explored back pain beliefs,
coping strategies and daily activities. Framework ap-
proach was used in the thematic analysis of transcripts.
Findings highlighted maladaptive beliefs including the
social construction of back pain as a disease of hard
labour and deprivation which might be linked to fear
avoidance beliefs, catastrophising and hopelessness; and
spiritual causal beliefs or beliefs that CLBP was due to
infection which led to coping strategies such as spiritual
healing expectations, cure seeking and drug dependence
resulting in high levels of emotional distress and

Fig. 1 Order of studies conducted for initial intervention development
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disability amongst people living with CLBP [18]. In-depth
semi-structured face-to-face interviews with twelve un-
conventional practitioners – patent medicine sellers (4),
herbalists (3) and pastors (2) explored their beliefs about
CLBP, management strategies, and perceived effectiveness
of these strategies [19]. Thematic analysis using the frame-
work approach was applied. Patent medicine sellers and
herbalists had biomedical beliefs about CLBP and encour-
aged passivity and drug dependence in patients. Pastors
adopted spiritual or biopsychosocial-spiritual management
models and either encouraged spiritual CLBP causal
beliefs and spiritual healing expectations; or patients’
resilience and acceptance [19]. These practitioners’ CLBP
beliefs and management strategies appeared to reinforce
maladaptive beliefs and coping strategies among the
people living with CLBP hence contributing to the severe
impact of CLBP in rural Nigeria. Therefore, the perceived
biopsychosocial factors associated with the experience of
CLBP from these studies were work-related biomechanical
factors, illness perceptions, fear avoidance beliefs, pain in-
tensity, anxiety, depression, catastrophising, coping and
social support.
The generalisability of these findings and the individ-

ual contribution of the perceived biopsychosocial factors
to CLBP disability in rural Nigeria remained unknown.
Consequently, a population-based exploratory cross-
sectional study of a representative sample of 200 people
living with CLBP in 10 rural Nigerian communities in-
vestigated the biomechanical and psychosocial predictors
of CLBP disability in rural Nigeria. Results showed that
psychosocial factors were the most important predictors
of CLBP disability and accounted for 62.5 and 49.1% of
the variance in self-reported and performance-based dis-
ability, respectively. Illness perceptions (β = 0.289; p <
0.0005), pain intensity (β = 0.230; p < 0.0005), catastro-
phising (β = 0.210; p = 0.001), fear avoidance beliefs (β =
0.198; p = 0.001) and anxiety (β = 0.154; p = 0.023) were
the significant predictors of self-reported disability. Ill-
ness perceptions (β = 0.366; p < 0.0005), social support
(β = 0.290; p < 0.0005), fear avoidance beliefs (β = 0.189;
p < 0.01) and female gender (β = 0.184; p < 0.01) were
the significant predictors of performance-based disabil-
ity. Notably, illness perceptions had the strongest associ-
ations with both self-reported and performance-based
disability; and fear avoidance beliefs were also associated
with both self-reported and performance-based disability
[6]. The comparatively weaker association of anxiety and
depression with CLBP disability may be due to unclear
expression of emotional concepts in rural Nigeria [20].
The critical review of literature [17] also found high

quality evidence that included several systematic reviews
of randomised controlled trials conducted in high in-
come countries showing that exercise therapy improved
pain, disability and long-term function in people living

with CLBP compared to usual care or non-active control
groups. However, there was no clear evidence for the
superiority of any type of exercise. Exercise of any type
is thought to decrease fear-avoidance behaviour and
facilitate functional improvements, despite ongoing pain.
Another reason for the non-specific effects of exercise
could be due to central nervous system effects, as exer-
cise increases pain thresholds due to the release of
endogenous opioids, growth factors, and other strong in-
hibitory mechanisms via descending inhibition driven by
the central nervous system [17]. This is important as en-
dogenous inhibition of pain during exercise is normal in
people with CLBP. Strengthening activities incorporating
motor control and flexibility exercises were common in
effective exercise interventions. Supervision improved
exercise adherence and was a common feature of the tri-
als that maintained positive results at short and long-
term follow-up [17]. Exercise improves back flexibility,
strength and performance of endurance activities, and
reduces pain intensity and disability through desensitisa-
tion of fears, and alteration of pain beliefs and attitudes.
Unimodal exercise therapy is less effective than biopsy-
chosocial multidisciplinary treatment incorporating exer-
cise, especially in relation to long-term work outcomes
[17]. Back schools are educational programs about back
care, posture, body mechanics and back exercises, and
have been used in CLBP management. Numerous
systematic reviews demonstrate that comprehensive back
schools that acknowledge physical, psychological and
social factors may be superior to less comprehensive
ones in reducing pain and CLBP disability. Hence, com-
prehensive programs that combined psychological strat-
egies with exercises and postural training may be
effective in reducing CLBP disability in rural Nigeria
where people are mainly involved in physically demand-
ing manual occupations [21–23].
Therefore, the overall aim of the program was to

reduce CLBP disability by achieving two key program
objectives:

1. Reduce the impact of illness perceptions, fear
avoidance beliefs, catastrophising, anxiety and
depression by targeting maladaptive illness
perceptions about CLBP.

2. Facilitate the adoption of exercises and good
postural hygiene to limit disability

Step two: detailed mapping of performance objectives
with their personal and environmental determinants to
form a matrix for each program objective
Tables 1 and 2 below illustrate the two matrices devel-
oped for the two program objectives identified in step
one.
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Each key program objective identified in the needs as-
sessment is broken down into performance objectives.
Behavioral determinants are generic aggregates of beliefs,
that are specific to a behavior, population, and context
while personal determinants were the generic modifiable
psychological variables that are assumed to be causal
antecedents of behavior [24]. External determinants are
factors external to the individual that may influence
behavior. Adopting the social ecological paradigm, which
acknowledges both personal and environmental determi-
nants of behaviour, the lead author independently identi-
fied the personal and external determinants of the
performance objectives from the results of the needs
assessment studies. This was independently appraised by
each member of the multidisciplinary research team,
comprising clinical and academic physiotherapists and
health psychologists. Consensus agreement in the deter-
minants of each performance objective was achieved

through group discussion of the multidisciplinary team.
The determinants were specified for each of the per-
formance objectives to form a matrix for each program
objective.
We illustrate how the determinants of behaviour were

identified from the needs assessment studies. The results
of the qualitative studies showed that people in rural
Nigeria did not have appropriate information about
CLBP which appeared to foster various maladaptive
beliefs which resulted in maladaptive coping strategies.
For instance, people’s belief that CLBP was a disease of
hard labour and deprivation made them feel that CLBP
was inevitable to them as rural dwellers and this inhibited
adaptive behavioural modification and increased the feel-
ings of hopelessness, helplessness, anxiety and depression,
leading to pain medication dependence. Participants’ be-
liefs that CLBP was a sign of infection or ageing led them
to believe it caused their infertility or that they were

Table 1 Matrix of change for programme objective 1 - Reduce the impact of illness perceptions, fear avoidance beliefs,
catastrophising, anxiety and depression by targeting maladaptive illness perceptions about CLBP

Personal determinants

Performance
objective

Health literacy Self-awareness Self-efficacy Personal preference

Formulate alternative
adaptive illness
perceptions about CLBP

Increase knowledge
about CLBP and its
causes

Awareness of existing maladaptive
illness perceptions that result in
maladaptive coping strategies
(drug dependence and cure seeking)

Ability to challenge maladaptive
illness perceptions and adopt
adaptive ones

Ability to choose adaptive
illness perceptions that will
reduce maladaptive coping
strategies (drug dependence
and cure seeking)

External/environmental determinants

Health professional skills Health facility structure

Health professional has the skills to facilitate
participants’ formulation of alternative adaptive
illness perceptions about CLBP by taking them
through the required steps: provide information,
create awareness of maladaptive illness perceptions
and support the challenge of these perceptions.
This means providing alternative explanations
where appropriate which may include challenging
pessimistic illness cognitions, and using problem-
focussed coping behaviours to manage stressors
and improve any distress.

Health facility is accessible and
adequate to support free discussion
by participants and health professional

Table 2 Matrix of change for programme objective 2 - Facilitate adoption of specific exercises and correct posture

Personal determinants

Performance objective Health literacy Self-awareness Self-efficacy Personal preference

Take up exercises and
good posture as
self-management
strategies for CLBP

Increase knowledge of exercises and
good posture as effective long term
management options for CLBP

Awareness of current
negative beliefs about
exercises and good
posture

Learn specific exercises and
good posture, and have the
ability to incorporate them
into daily life

Ability to decide which
exercises to perform at
different times in daily life

External/environmental determinants

Health professional skills Health facility structure Family support

Health professional has the skills to teach
participants specific exercises and good
posture, and support their adoption in
daily life

Health facility structure is accessible
and supports performance of group
exercise and postural training sessions

Family members support
adoption of exercises and
good posture in daily life
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ageing prematurely which increased catastrophising and
cure seeking. Their beliefs that CLBP was due to spiritual
attack led to attempts to receive spiritual healing through
unconventional practitioners [18, 19]. The above factors
are positively associated with CLBP disability in rural
Nigeria [(illness perceptions (β = 0.289; p < 0.0005); pain
intensity (β = 0.230; p < 0.0005); catastrophising (β = 0.210;
p = 0.001); fear avoidance beliefs (β = 0.198; p = 0.001);
anxiety (β = 0.154; p = 0.023); perceived spiritual causal
factors (p = 0.039)] [6]. It was therefore necessary that
health literacy should be targeted as a personal determin-
ant of maladaptive beliefs, maladaptive coping strategies
and exercise behaviour. Self-awareness, self-efficacy and
personal preference were included as personal determi-
nants of all the performance objectives as they are self-
regulation constructs. Self-regulation constructs were
identified from the studies conducted during the develop-
ment of this program. The critical review of literature [17]
found that self-regulation constructs are necessary for
bridging intention-behavior gap [25]; and have been found
to be useful part of behavior change interventions in rural
Africa [14]. Importantly, the self-regulatory model of ill-
ness perceptions sufficiently explained the link between
CLBP beliefs, emotional responses, coping strategies; and
CLBP disability in rural Nigeria [6, 18]. Furthermore, in-
terventions containing self-regulation constructs were
more likely to improve physical activity behaviour of
adults living with chronic non-communicable diseases in
Africa than interventions that do not contain them [26].
One of the program objectives was to facilitate the

adoption of exercises. However, the results from the
qualitative studies showed that exercise was not regarded
as legitimate treatment in this population. Therefore, a
systematic review investigated the behavior change inter-
vention components for improving acceptability and exer-
cise/physical activity behaviour among African patients
with chronic non-communicable diseases living in Africa.
Clinical and qualitative studies that examined the effects
and patients’ experiences of physical activity interventions
for chronic NCDs in Africa were obtained by searching
eight bibliographic databases and grey literature until
April 2017 and subsequently reviewed. Results showed
that behaviour-change techniques that improve chronic
disease knowledge, address environmental barriers and
stimulate/support physical activity were important to pa-
tients. Procedure-related components—health professional
training and adequate health facilities were important to
patients to support physical activity programs and behav-
ior [26]. To improve chronic disease knowledge, orga-
nized, simple and comprehensive structured educational
programs, covering all aspects of the patients’ chronic
condition including management strategies were import-
ant to patients. Recapping previous educational sessions
enhanced recall. Communication styles incorporating

motivational interviewing principles such as empathy, live-
liness, inclusiveness and collaborative group sessions en-
hanced understanding. Self-help educational materials,
such as handouts, flip charts, booklets and posters, en-
hanced understanding and recall, and made the sessions
more interesting. Health education delivered within main-
stream healthcare settings bestowed value and legitimacy
to self-management recommendations [26]. To facilitate
physical and social environment that supports physical ac-
tivity, unsafe environments, poor timing of physical activ-
ity, family problems and stressful work conditions should
be addressed. Social support facilitated through group ses-
sions should be encouraged as it appeared to mitigate
stressors. To stimulate physical activity behaviour change,
motivational interviewing techniques, such as eliciting talk
about change, using enthusiastic communication styles
and encouraging group solutions were useful. Emphasiz-
ing chronic disease complications appeared to further in-
crease the motivation to improve physical activity; and
actual performance of the desired physical activity seemed
to increase physical activity through increasing self-
efficacy. For the procedure-related components, adequate
training of health professionals in the biopsychosocial
model of chronic disease management was important as
health professionals operating within a biomedical health
care system were more likely to be impatient with patients,
damaging the patient–health professional relationship.
Limiting the targeted physical activity behaviour change
were inadequate venues or programs that were not inte-
grated into routine care. This resulted to conflicting opin-
ions about who should lead interventions, and timing
problems. Patients wanted ongoing programs with the
possibility of repeat sessions, with specific dates and times
that aligned with other hospital appointments/daily activ-
ities, and programs delivered by specifically trained health
professionals [26].
Based on these facts above, the personal determinants

for the performance objective - formulating adaptive al-
ternative illness perceptions about CLBP were depicted
in Table 1. External determinants for formulating adap-
tive alternative illness perceptions about CLBP were also
highlighted in Table 1.
As detailed above, the determinants for exercise and

good postural hygiene were based on the findings of the
first qualitative study suggesting that exercise was not
viewed as legitimate treatment in this population with
an entrenched pharmacological treatment model [18]
and the systematic review which highlighted the inter-
vention components and the environmental determi-
nants which might be relevant for improving exercise
behavior in this population [26]. Based on the findings
above, the personal determinants for exercising and pos-
tural awareness for self-managing CLBP were highlighted
in Table 2. The external determinants for exercising and
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adopting good postural hygiene for self-managing CLBP
were also detailed in Table 2. Family support was added as
an external determinant of exercises and good postural
hygiene because the systematic review also suggested that
restructuring the social environment– such as the family
may be important for physical activity related behavior
change in Africa (Table 2).
These matrices of change provided a map that facili-

tated the identification of specific intervention compo-
nents, methods, strategies and materials.

Step three: selecting theory, techniques and strategies to
modify the determinants of behavior and the
environment
The critical review of literature [17], results of the two
qualitative studies [18, 19], and a population-based
cross-sectional study [6] suggested that the Leventhal’s
self-regulatory model of illness cognitions (SRM) [27]
may be relevant in understanding health behavior in
Nigeria. Notably, illness perceptions were the strongest
predictors of self-reported and performance-based CLBP
disability in rural Nigeria [6].
The SRM proposes that symptoms generate both cog-

nitive and emotional representations of a potential ill-
ness through three stages: interpretation, coping and
appraisal. These representations then influence which
behaviors are adopted for coping, while the efficacy of
these behaviors is appraised in the final stage to deter-
mine whether or not to continue with the coping strat-
egies [27]. SRM has explained CLBP outcomes in high
income countries [28, 29] but there is a dearth of
theory-driven health behavior change interventions in
Nigeria.
Consequently, theory-based methods aligned with the

SRM were identified from the taxonomy of behavior
change methods when using the intervention mapping
approach [24]. The behavior change techniques used to
deliver these methods were labelled according to the be-
havior change taxonomy of 93 hierarchically clustered
techniques [30]. Cognitive behavioral therapy (CBT) was
seen as an appropriate theory-based method for challen-
ging illness perceptions, consistent with the SRM [31–33].
CBT explains that the way in which a person thinks about
their problem will produce emotions, including associated
physical sensations, which then drive behavior. The behav-
ior can subsequently maintain the thoughts/beliefs, thus
retaining the impact of the health condition in a vicious
cycle [34]. CBT provides a toolkit of interventions to
target cognitions/beliefs, emotions and behaviors inter-
actively, and embodies a range of interventions that aim to
change behavior directly using models of learning, and
indirectly by changing beliefs [35]. CBT has been useful in
group-based [36, 37] and individual-based [38, 39] inter-
ventions. However, CBT alone has been shown to be ill

equipped for managing individuals with compromised
cognitive function, or low motivation for behavior change
in western settings [40, 41]. In rural Nigeria, high illiteracy
rates and a biomedical CLBP model may create ambiva-
lence to behavior change.
It was necessary to explore the factors that might im-

prove acceptability of exercises for managing CLBP.
From the systematic review, motivational interviewing
was found useful for communicating health information
and facilitating physical activity behavior change in
people with chronic non-communicable conditions in
Africa, although no study on chronic pain or CBT was
identified [26].
Motivational interviewing is defined as a collaborative,

goal-oriented style of communication that pays particular
attention to the language of change to strengthen patients’
motivation and commitment to changing a particular
behavior by exploring their reasons for change within an
atmosphere of acceptance and compassion. Motivational
interviewing has four fundamental processes: engaging,
guiding, evoking and planning [42]. Similar to the CBT, it
is a behavior change method that also aligns with the
SRM. However, unlike CBT, it may also be useful in
individuals with compromised cognitive function or low
motivation for behavior change [40, 41].
Therefore, integrating techniques from CBT and mo-

tivational interviewing to equip individuals with practical
steps to enable behavior change appears to be a logical
approach in rural Nigeria. Separating treatment phases
so that the essential principles of each approach are not
compromised [40], may be one way of responding to the
call for research improving CBT participation and effi-
cacy in individuals with low literacy levels [43]. This was
acknowledged in the development of the Good Back
program by having treatment phases that were either in-
formed by CBT or motivational interviewing as detailed
in the description of treatment phases in the results
section.

Step four: producing intervention components and
materials for practical application
Detailed program components and materials are illus-
trated in Table 3 below. The lead author identified the
intervention components to facilitate the targeted behav-
ior change, and the procedures for the delivery of those
BCTs and this was refined via discussion with the multi-
disciplinary research team. Intervention components for
achieving specified program objectives were informed by
the results of completed studies. These studies helped
identify the relevant themes to explore in the program.
The program themes addressed relevant biopsychosocial
factors including illness perceptions, fear avoidance be-
liefs, catastrophising, anxiety, depression, occupational
biomechanical factors and coping strategies.
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Intervention components were the behavior change
techniques (BCTs) used to facilitate behavior change,
and the procedures for the delivery of those BCTs [30].
The procedures include intervention format, interven-
tion provider, intervention duration, intervention fre-
quency and the context within which the intervention
was delivered. The materials included the physiotherap-
ist and patient booklets (Table 3).
The intervention format selected was face-to-face

based on the socio-cultural and socio-economic context
of rural Nigeria. Previous public health projects in this
context suggest that they were unlikely to regard pro-
grams that are not face to face as legitimate. Moreover,
some of the rural dwellers especially the elderly, lacked ac-
cess to internet and telephone. It was also important that
the physiotherapist delivering the intervention was trained
in behavior change methods, as evidenced by the system-
atic review, which suggested that a biomedically oriented
health practitioner may inhibit behavior change [26].
The program aligned with the Stanford self-management

support approach: 6 weeks’ intervention, use of self-
regulatory approaches, group-based (ten to fifteen partici-
pants per group), peer influence [44]. Individual discussion
sessions and delivering the intervention within primary care
were additional program procedures aimed at overcoming
the problems of confidentiality and accessibility reported in
the Stanford model.

Description of initial self-management program before
feasibility testing
Brief name
The Good Back program – promoting intervention goals
and ownership by the rural dwellers.

Elements essential to the intervention
CBT to challenge maladaptive CLBP cognitions and
associated behaviors; and motivational interviewing to
facilitate the adoption of exercises and good postural
hygiene in daily life (adaptive behaviours).
The exercises were adapted to suit the rural Nigerian

context by including simple exercises that do not require
the use of equipment; and including picture models that
look similar to adult rural Nigerian dwellers in the pro-
gram booklets. The exercises included aerobic, strength-
ening, neuromuscular, flexibility, and relaxation exercises;
and incorporated both the principles of exercise physi-
ology and behavior change principles. As no evidence
supports any specific exercise progression for the self-
management of CLBP, participants are encouraged to pro-
gressively increase their daily exercises based on individual
tolerance levels. Each program session includes warm up
exercises, back specific exercises, and cool down exercises.
Participants are educated about exercise-induced pain sec-
ondary to delayed muscle soreness during the educational

sessions to avoid fears about reinjury which could under-
mine participation. Good postural hygiene was demon-
strated with culturally relevant daily/work activities.

Procedures, activities, and processes used in the
intervention
This is a six-week group self-management program that
incorporates individual exercise sessions with discussion
sessions; administered once weekly.
The program was designed to adapt to people’s socio-

cultural contexts, as participants are encouraged to dis-
cuss their life’s goals.
The six program sessions were based on six themes as

illustrated in Table 4 below. The lead author initially
developed the educational themes from the results of all
the studies conducted (Fig. 1). For instance, the content
and specific expression of the maladaptive beliefs and
coping strategies, which are predictors of CLBP disability
in the population-based cross-sectional study, were iden-
tified from the two qualitative studies, and used in the
development of the themes that challenged the maladap-
tive beliefs and coping strategies. The critical literature
review and systematic review informed the educational
themes about CLBP management. The multidisciplinary
team members independently reviewed initial themes
and made comments. A final version was developed fol-
lowing two discussion sessions.
Each of the six program sessions is divided into six

phases as illustrated in Table 5 below. The number of
phases and their contents were informed by the critical
literature review, the previous studies including the sys-
tematic review. For instance, the lead author identified
the efficacy of using motivational interviewing principles
for the educational and exercise performance phases of
the program from the systematic review, whereas the
procedures for targeting illness perceptions were in-
formed by a randomised controlled trial of the cognitive
treatment of illness perceptions in patients with CLBP
[29]. The treatment phases were separated by using
either motivational interviewing or CBT principles. For
instance, phase 1, which is the educational phase of the
intervention uses motivational interviewing principles to
ensure that health information (including information
about CLBP) is adequately understood by this popula-
tion with limited literacy; whilst phase 5 which involves
the practice of the desired behaviour is targeted at
facilitating the adoption of exercise and good postural
hygiene by using motivational interviewing principles to
facilitate person-centred change talk. Phases 2, 3, 4 and
6 utilise CBT principles to target maladaptive illness per-
ceptions about CLBP and maladaptive coping strategies.
In this way, the treatment phases are separated such that
CBT principles are used to target maladaptive percep-
tions and coping behaviors, whereas motivational
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interviewing principles are used to target the desired
adaptive behaviours. The lead author initially developed
the contents of Table 5 and sent it to the research team.
The final table was produced following a critical review
and discussion by the research team.

Physical and informational materials used in the
intervention, and training of intervention provider
Patient booklet: This is an illustration-only booklet. Text
was not included in the booklet due to low literacy rates in
this rural population. Illustrations included culturally tai-
lored exercise and good postural hygiene demonstrated

using daily/work activities. Cultural tailoring involved using
images of people that look like the community members,
and including common activities performed in the rural
community such as farming, and exercises that did not re-
quire special equipment in the booklet. The patient booklet
will be published for programme implementation.
Physiotherapist booklet: This contains the content, ra-

tionale, and detailed procedure for program delivery.
The booklet is designed as a clinical manual for deliver-
ing the program and a training manual for the delivering
health professional. A clinical and training manual will
be prepared for publication following a feasibility testing

Table 4 The six themes of the six programme sessions

Theme 1 (Session 1) Challenging the biomechanical understanding of non-specific chronic low back pain (CLBP).
Exercises and postural training are noted as important tools in managing CLBP. The educational
aspect of the session covers spinal anatomy and physiology, epidemiology of nonspecific low
back pain, exercises, and postural education. The theme is related to participants’ understanding
of CLBP as a disease of hard labour, deprivation and rural habitation, specific environmental factors
and rural health care facilities. Discussion involves explanation of CLBP as ubiquitous regardless
of the level of exposure to biomechanical factors; exploration of good attributes of rural habitation
and identifying participants’ ability to influence their own environment, example working from
a table rather than the ground.

Theme 2 (Session 2) Challenging the infective-degenerative explanation of CLBP. The educational aspect of the session
covers the epidemiology of specific back pain. This is related to participants’ infective-degenerative
understanding of CLBP with explanation that most cases of CLBP are not due to infection. The
differences between the symptoms and treatment of specific back pain and non-specific back pain
are explored with the application of analogies.

Theme 3 (Session 3) Challenging negative beliefs and thoughts about back pain including sexuality, fertility, occupational
activities and spiritual explanations of CLBP. The educational aspect of the session covers challenging
thoughts about back pain. Participants are educated and empowered to challenge and control their
thoughts/beliefs and the impact they have on their back pain. Occupational activities and the spiritual
understanding of CLBP are explored in group sessions. The utility of spiritual causal explanations of
CLBP is compared with spirituality leading to pain acceptance, relinquishment of the sick role and
social support. The effect of CLBP on occupational activities and the impact on gender roles are
explored with participants. For participants who have questions about the role of CLBP on sexuality
and fertility, individual sessions may be used to explore gender roles in terms of sexuality and fertility
due to the sensitive nature of this topic. The importance of communication for sexuality should be
discussed, and the lack of association between CLBP and fertility in women can be explained. People
with fertility problems should be encouraged to visit the hospital and seek medical advice.

Theme 4 (Session 4) Managing exercise, pacing, goal setting and relaxation, the use of exercise both as a preventive and
therapeutic tool in CLBP, and the role of drugs in CLBP. The educational aspect of the session covers
managing exercise, pacing, goal setting and relaxation. Participants’ understanding of exercise either
as a preventive or therapeutic strategy is explored. The explanation emphasizes how exercise fulfils
both roles and the different types of exercises are discussed. This is related to the use of drugs in CLBP
with an explanation that drugs are only meant to be used temporarily for short-term relief of symptoms
and that no drug cures CLBP. Explanation about the dangers of drug dependence such as toxicity and
inhibition of adaptive behaviour change are provided.

Theme five (Session 5) Biopsychosocial model of CLBP and the chronic disease model. The educational aspect of the session
covers chronic pain and chronic disease such as hypertension and diabetes. The differences between
acute and chronic conditions and their management are explored with participants. Participants are
facilitated in developing an understanding of the contribution of psychosocial factors to the impact
of not only CLBP but also the common chronic conditions in rural Nigeria including hypertension and
diabetes. Participants are supported in identifying relevant psychosocial factors influencing the impact
of CLBP in their lives and how they can control them.

Theme six (Session 6) Self-management of CLBP, help seeking, managing and coping with flare ups. The educational aspect
of the session covers managing and coping with flare ups, relaxation, help seeking and self-management.
CLBP is compared with other chronic conditions such as diabetes and hypertension. The difference
between the conditions in relation to drug use is explored. Participants are helped to explore how
people managed acute conditions such as malaria, and how this is different from how people managed
chronic conditions such as diabetes. Participants are then encouraged to explore the similarity and
differences between the management of CLBP and other chronic conditions such as hypertension and
diabetes.
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of programme implementation in the current Nigerian
primary health care system. This would involve explor-
ing the available health care personnel in primary care
and the feasibility of training them to deliver this com-
plex intervention.
Mats, chairs, tables, brooms, weights and hoes are

used for performing exercises and demonstrating good
postural hygiene.

Intervention provider, expertise, background and specific
training
This was a doctoral level physiotherapist, with 15 years
of clinical and research experience, who was supported
by a multidisciplinary team comprising a physiotherapy
professor and 2 senior academics in psychology and
physiotherapy in developing the program. The interven-
tion provider had received some training on CBT and
motivational interviewing.

Intervention adherence and fidelity assessment
Program fidelity was assured by training the delivering
health professional with the booklet. Video recordings of
each program session was assessed independently by
members of a multidisciplinary team. Assessments of
health professional training and competence, adherence

to intervention manual during delivery, intervention re-
ceipt, and the extent to which participants apply the
self-management skills, will need to be quantified based
on a scoring system in a subsequent study of the inter-
vention. Participants’ adherence would need to be
assessed in three domains: (1) number of program ses-
sions attended; (2) to what extent participants adhered
to recommended exercises; and good postural hygiene.

Modes of delivery
The program involves face-to-face interactive sessions sup-
ported by instruction manuals and graphic illustrations.

Location, necessary infrastructure or relevant features for
intervention delivery
The program is designed for delivery in primary care
with a room for the discussion sessions and a bigger
room for the group exercise sessions.

Number of times for intervention delivery and period of
time required: number of sessions, schedule, duration,
intensity or dose
Six sessions delivered once weekly over 6 weeks. Each
session lasts for 2 hours with an additional thirty-minute
break period for refreshment. Each session consists

Table 5 The six phases of each programme session

Phase 1 Education that is collaborative using motivational interviewing principles- obtaining permission from participants and ‘chunk-check-chunk’,
that is give a little information at a time, check that this information is understood before giving another bit of information. This is followed
by motivation building through engaging participants to describe their concerns and important life goals; and the barriers and facilitators
to achieving them. Finally, there is agenda setting for the rest of the session.

Phase 2 Mapping of existing illness perceptions using CBT principles of assessment. Participants are stimulated to identify their illness beliefs and link the
beliefs into CBT vicious cycle of beliefs/thoughts, mood, physical sensations, and behaviour.

Phase 3 Challenging maladaptive illness perceptions using CBT principles. Participants are encouraged to question their illness perceptions associated with
maladaptive behaviour to explore if there is any utility (discovered by participants themselves) in having these perceptions.

Phase 4 Formulation of alternative illness perceptions and associated behaviours using CBT principles of guided discovery. Guided discovery involves
participants being encouraged during group sessions to discover by themselves more positive ways of thinking and behaving in relation to
their CLBP. Physiotherapist shows an understanding of participants’ point of view and encourages them to discover alternative ways of
thinking about their concerns. Socratic dialogue is used to change maladaptive illness perceptions into alternative perceptions conducive to
achieving life goals stated in phase 1.

Phase 5 Practising the alternative (desired) behaviour in a supervised session by completing the exercise and postural training sessions. After the cool
down session, good posture in daily functional activities are practised. Participants are encouraged to explore alternative illness perceptions
that may support performing exercises and adopting good posture in daily life. Subsequently, a plan for change is developed with the
participants by exploring the incorporation of these activities into their daily lives. Motivational interviewing principles of ‘Elicit-provide-elicit’
are used. Physiotherapist facilitates the change talk by identifying and strengthening comments that show the desire to change, ability to
change, reasons for change, need to change, commitment to change and taking steps towards behaviour change. Physiotherapist focuses
at an individual level, on the most relevant area for each participant and stimulates the motivation to change by discussing outcome
expectancies associated with exercises and good posture. For instance, participants can be told how exercising just before going to bed can
improve pain and sleep, and how working from a table instead of the ground can reduce the number of pain episodes. There is exploration
of participants’ risk awareness and self-efficacy. Goals to achieve the required behaviour change are set with the participants before the next
session. Physiotherapist plans with the participants, the steps required for the exercises and good posture. Participants are encouraged to
remember/record their activities. Social support is used to facilitate behaviour change by allowing each participant to identify a family
member or significant other to support the exercises and good posture.

Phase 6 Testing of alternative illness perceptions and associated behaviours. Physiotherapist stimulates participants to test alternative illness perceptions
and associated behaviours (exercises and good posture) by using CBT principles of behavioural experiments. Participants practise the behaviour
(exercises and good posture) and appraise their efficacy in their lives. The desired behaviour is strengthened by participants confirming their
utility in their daily life. This appears to correspond with the appraisal stage of the SRM. There is exploration of personal and social/environmental
factors that may constitute barriers and facilitators to engaging in the exercises and good posture. Strategies to utilise the facilitators and reduce
barriers to the desired change are explored with the participants. Culturally tailored goals are then set for personalised strategies to overcome
the identified barriers. For instance, some participants who may not want to exercise on Sundays for spiritual reasons may be encouraged to
exercise in the morning and later in the evening during the previous Saturday.
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of the educational component (phase 1) that lasts for
30 minutes. This is followed by a break period of 15
minutes. Phases two, three and four last for 45 mi-
nutes. Phase five lasts for 45 minutes, followed by
another fifteen-minute break. Phase six is the final
stage and lasts for 20 min.

Tailoring and adapting the intervention: what, why, when
and how
Behavioral experiments, behavior-change goals and action
plans can be individualised and tailored to suit individual
participants. Tailoring is based on individual life goals and
identified barriers and facilitators to behavior change,
highlighted during the interactive group discussions.

Results
Initial program implementation and feasibility testing
The initial feasibility and acceptability of the program
was investigated using an exploratory pragmatic non-
randomised controlled study incorporating qualitative
individual exit feedback interviews [45]. This study took
place in a rural primary care centre serving about 15,000
rural dwellers in Enugu state of South-eastern, Nigeria.
The program was delivered by a highly trained specia-
lised physiotherapist, once weekly. The physiotherapist
had Bachelors, Masters and PhD level qualifications;
several training courses on CBT and motivational inter-
viewing; plus several years of clinical experience in
chronic disease management. Inclusion criteria include
participants aged 18 years and above, with LBP lasting
for over 12 weeks. Those with non-specific CLBP were
identified by screening to exclude any underlying serious
pathology such as fractures, malignancy, infection, in-
flammation, and radicular syndrome. Thirteen partici-
pants received the Good Back program and nine
participants received usual care (control group) for 6
weeks. The usual care group did not receive any inter-
vention and were allowed to take up treatments they
would normally use without interference since the aim
of the study was to compare the feasibility and outcome
of the program when compared with usual care [45].
Based on previous evidence, usual care in this popula-
tion could comprise analgesic drugs including opioids
obtained from patent medicine sellers usually without
prescription, herbal remedies from herbalists, and spirit-
ual healing attempts from spiritual healers [18, 19]. Con-
venient assignment into both arms was done within the
second week of November 2015, and ensured that the
few interested younger adults, male participants and
non-farmers could be assigned equally into the two
groups, and that non-participation could be reduced in
this very small sample. Pre- and post-test outcome mea-
surements were performed by a trained physiotherapist un-
aware of group assignment. Post treatment assessment was

done 2 days after the last program session. All measures ex-
cept performance-based disability and blood pressure were
self-reported, and therefore were interviewer-administered
using cross culturally adapted measures.
Recruitment rate was 100%, program attendance was

83%, loss to follow up/dropout rate was 8% compared to
11% in the usual care/control group. Table 6, copied from
Igwesi-Chidobe et al. [45], shows that the primary outcome
of self-reported disability (Roland Morris Disability Ques-
tionnaire – RMDQ), and secondary outcomes of fear avoid-
ance beliefs (fear avoidance beliefs questionnaire – FABQ),
systolic and diastolic blood pressure were balanced in the
two groups. Greater benefits for the self-management
group compared with control were observed for primary
and secondary biopsychosocial outcomes including self-
reported disability measured with the Roland Morris Dis-
ability Questionnaire – RMDQ [− 9.8 (4.8) versus 1.5 (3.9)];
performance based disability measured with the Back Per-
formance Scale – BPS [− 0.8 (1.3) versus 0.3 (2.8)]; illness
perceptions measured with the Brief Illness Perceptions
Questionnaire – BIPQ [− 21.6 (15.2) versus 3.8 (7.5)]; fear
avoidance beliefs measured with the fear avoidance beliefs
questionnaire – FABQ [− 41.7 (27.6) versus 7.8 (35.8)]; pain
intensity measured with the 11-point box scale – 11-BS [−
3.8 (2.1) versus 1.5 (3.1)]; and pain medication use [− 14.6
(12.1) versus − 2.8 (20.3)] (Table 6). Male participants had
erratic program attendance with none attending all ses-
sions, and had less improved outcomes for self-reported
disability, illness perceptions, fear avoidance beliefs and
pain intensity when compared with female participants.
Qualitative inductive content analysis was performed. Inter-
view transcripts were first translated to English. English
interview transcripts were then organised into thematic
areas, and the number of people reporting each theme and
subtheme were noted using NVivo version 10. The analysis
utilised the manifest content of the transcripts due to the
structured format of the interviews that directly answered
specific questions for programme improvement [45]. In-
ductive content analysis of interviews showed that the pro-
gram was acceptable to participants. However, they made
recommendations for program improvement which in-
cluded shorter but ongoing sessions incorporating video
demonstration of exercises and good posture, the use of
primary care centres with spacious exercise/demonstration
rooms, and changing negative community beliefs about ex-
ercises to legitimise exercise as treatment for back pain
thereby reducing the current stigma associated with it [45].

Refined good Back program: changes made following
feasibility testing
The refined program is presented in Table 7 below. The
changes made to the program are enclosed in orange
boxes. In response to study participants’ recommenda-
tions, the minor modifications below (in bold) were
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made to the program. The research team, steered by the
lead author, met on two occasions to discuss the find-
ings from the feasibility study [45] and how the initial
program can be modified incorporating these. The lead
author modified Table 3 incorporating these suggestions
to produce Table 7.

1. Program structure and delivery: the program may
need to be ongoing or have booster sessions and be
timed to end by one pm before primary school
dismissal to allow individuals to collect their
children from school. There should be inclusion of
videos of the models practicing the exercises and
good posture demonstrated during the program
sessions. Every participant in the self-management
program should be given a video and a patient
booklet at the start of the program.

2. Primary health care facility: a bigger room or an
open space that will allow free movement during
the exercise and postural training sessions is
required to deliver the program.

3. Changes at the community level: it may be important
to try to influence the rural communities’ beliefs and
attitudes towards exercises and good postural hygiene
as management strategies for CLBP in order to
support exercise-related behaviour change, especially
when the program sessions are over. People were
mocked for adopting exercises as a treatment strategy
during the program sessions in this community that
regarded only pharmacological treatment as legitimate
as highlighted by one participant’s comment ‘… they
were saying, “where are the drugs you were given for
your pain”? Then they laughed and said, “you are just
going to the health centre to play” … ‘(P10) [45].
Therefore, the participants suggested the use of mass
media to create more awareness about behavioural
management of CLBP such as exercise. Consequently,
behavioural journalism, a social cognitive theory
related method [24], is included in response to
recommendations for using mass media to inform the
community about the legitimacy of exercises for
managing CLBP. Behavioral journalism will be
incorporated via community-wide exercise
campaigns with real life role model stories of
people for whom exercise improved their CLBP.
This will be the first aspect of the intervention
and will be done prior to commencing the
program sessions in the health centres assigned
to the intervention group. This is expected to
reduce the resistance participants may face from
the community in response to the long-term
adoption of exercise for managing their CLBP,
thereby supporting long-term behaviour change.
This concurs with the systematic review finding

Table 7 The refined Good Back programme

SRM Leventhal’s self-regulatory model of illness cognitions, SCT Bandura’s Social
Cognitive Theory, MI Motivational interviewing, CBT Cognitive behavioural
therapy, * absent in the 93 BCTs, modifications made to the programme
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that social environmental modification supports
physical activity behaviour change [26].

Theoretical underpinning of the refined good Back
program
The refined program is underpinned by the self-
regulatory model (SRM) of illness cognitions [27] and
social cognitive theory (SCT) [46].

Self-regulatory model (SRM) of illness cognitions
According to the SRM, an individual confronts a poten-
tial illness via symptom perception and social messages
(Fig. 2).
The individual then assigns a meaning to the problem,

expressed as particular beliefs or illness cognitions,
which are presented in five domains. “Identity” is the in-
dividual’s understanding and label of the illness and the
associated symptoms. “Cause” is personal beliefs about
the cause of the illness. “Timeline” illustrates how long
the individual believes the illness will last. “Control/cure”
is the extent to which the individual believes s/he can
control or recover from the illness. “Consequences” are
the individual’s beliefs about the outcomes and effects of
the condition on his/her life [27]. Illness cognitions are
also known as illness beliefs, illness perceptions or illness
representations.
Further research has resulted in the addition of “illness

coherence” (how well a patient feels they understand the
illness), “treatment control” (how much treatment is
believed to help/control the illness), “personal control”
and “emotional representation” (how much patients are
emotionally affected by the illness). Emotional represen-
tations are expressed concurrently with cognitions, in re-
sponse to symptom perception and social messages.
Emotional representations affect illness cognitions and

both influence symptom interpretation in a bidirectional
relationship (Fig. 2).
Due to the motivation to return to a problem-free

state, the individual’s illness cognitions influence any
health-related behaviours and coping strategies adopted.
Adopted coping strategies then impact on disease out-
comes. Finally, during appraisal, the individual evaluates
the coping strategies used as either effective or ineffect-
ive. The coping strategy will be continued if appraised as
effective and discontinued if seen as ineffective. In the
latter, the individual will be motivated to search for al-
ternative strategies. Importantly, emotional representa-
tions also affect coping strategies and appraisal of coping
strategies. The model is known as self-regulatory be-
cause the three steps are inter-related and ongoing in a
dynamic process [27].

Social cognitive theory (SCT)
The theoretical modification of the program was the
addition of the SCT, informed by the results of this
study.
The SCT explains that learning is affected by cogni-

tive, behavioural, and environmental factors in a recipro-
cal relationship [46]. The SCT specifies five core sets of
determinants of health behaviour: knowledge, perceived
self-efficacy, outcome expectations, goals and perceived
facilitators/environmental impediments (Fig. 3).
Knowledge is the starting point and a precondition for

behaviour change and was acknowledged in developing
the program. People will only want to change their
behaviour if they have a knowledge about how their life-
style affects their health. However, knowledge is insuffi-
cient for behaviour change, and personal beliefs about
the ability to enact the behaviour (perceived self-
efficacy) are required to overcome barriers associated
with changing and maintaining behaviour. Whether an

Fig. 2 Leventhal’s self-regulatory model of illness cognitions [adapted from the lead author’s PhD thesis17]
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individual adopts a healthy behaviour is also determined
by the outcomes they expect from the behaviour (out-
come expectations). Outcome expectations include phys-
ical outcomes, including losses and benefits, social
outcomes such as the approval or disapproval the behav-
iour brings about in relationships to others, and personal
outcomes which concerns the positive or negative self-
evaluative reactions to the health behaviour and associ-
ated health outcomes. Goals include personal aspirations
that people value highly. Short term goals help people to
change behaviour by guiding their actions in the here
and now, and are more influential than long term goals
which may be associated with competing interests. Per-
ceived facilitators and barriers, which include personal
and environmental factors, also determine health behav-
iour. Individuals are more likely to adopt a health behav-
iour when they perceive fewer personal and societal
impediments to that behaviour [46].
Of the five core determinants of behaviour in the SCT,

perceived self-efficacy is the most fundamental as it affects
health behaviour both directly and indirectly through its
effects on the other determinants. People with stronger
perceived self-efficacy, set higher goals and are more com-
mitted to achieving them, expect more favourable out-
comes, view barriers as surmountable by the improvement
of self-management skills, and are more likely to persevere
in the presence of obstacles [46]. Self-efficacy was ac-
knowledged in the development of the Good Back pro-
gram by targeting people’s beliefs in their ability to
formulate adaptive illness cognitions about CLBP, and
practice exercises and good posture for managing it.
Communities’ beliefs and attitudes towards exercising

and adopting good posture for managing CLBP, labelled

as social outcomes (outcome expectations) in the SCT
[46], were not targeted by the Good Back program
initially as it was not covered by the SRM. This is now
included as this was suggested by participants to be a
salient factor that may influence exercise adoption and
maintenance in rural Nigeria.

Integration of the self-regulatory model (SRM) of illness
cognitions and social cognitive theory (SCT)
Figure 4 below summarises the theoretical underpinning
of the refined program by the integration of the SRM
and the SCT.
The aspects of the refined intervention that target or

challenge maladaptive back pain beliefs such as cure
seeking, and maladaptive coping strategies such as drug
dependence, are underpinned by the SRM; whereas parts
of the refined program focusing on the adoption of
adaptive coping strategies such as exercise and good
postural hygiene are underpinned by the SCT (Fig. 4).

Discussion
This paper discusses the development of a complex
biopsychosocial behaviour change intervention for adults
living with non-specific CLBP in rural Nigeria – the
Good Back Program. The feasibility of conducting a
randomised controlled trial (RCT) of the Good Back
program could not be determined as there were too
many unknowns in this under-studied population with a
predominant acute-infective-pharmacological primary
health care model. Therefore, the focus of an initial
study was to determine the feasibility and acceptability
of this non-pharmacological behaviour-change interven-
tion for CLBP – a chronic non-communicable condition,

Fig. 3 Bandura’s Social Cognitive Theory [adapted from the lead author’s PhD thesis17]
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for the first time in rural Nigerian primary health care.
Evidence-based guidelines support conducting RCTs of
implementable interventions to enable their adoption
into routine health care if found effective [47]. Hence, it
is important to consider the feasibility of implementing
the Good Back Program within the current Nigerian
primary health care structure alongside or prior to inves-
tigating the feasibility of a RCT.
As the program is a complex intervention, future stud-

ies need to test the feasibility and acceptability of train-
ing frontline Nigerian primary health care staff with less
professional training than physiotherapists (who do not
currently practice in Nigerian primary care) to deliver
the intervention. Evidence suggests that complex inter-
ventions can be delivered by people with minimal or no
qualifications in African settings. For instance, a com-
plex CBT-based mental health program was successfully
delivered by lay health workers in primary health care
centres in Zimbabwe [48]. The lay workers were trained,
used detailed script contained in a manual, and were su-
pervised by a health supervisor trained in mental health
[48]. Community health workers, who are the frontline
of rural Nigerian primary health care, and who have 2–
3 years post-secondary education that enables analytic
and assessment skills, programme planning skills, com-
munication skills, cultural competency skills, community
dimension skills, public health science skills, financial/
management skills and leadership thinking skills, might
be able to deliver the Good Back Program. Their train-
ing needs and possible supervision by competent health
professionals such as community physiotherapists need

to be explored for program implementation in a subse-
quent feasibility study. This supports the 2014 Nigerian
ministry of health policy recommendation of task-
shifting of essential primary health care services from
more specialised health professionals unavailable in rural
primary health care, to adequately trained community
health workers [49].
As a behavior change intervention, the Good Back

Program facilitated the relinquishment of maladaptive
behaviors and adoption of adaptive behaviors. Depend-
ence on analgesic drugs (including opiates), which is a
maladaptive coping behaviour, was measured by count-
ing the number of pain medications taken in the last 2
weeks. This measurement assumes that the number of
tablets is proportional to the dosage which is not always
the case. Measurement of dose in specific units such as
grams or milligrams would have provided a more accur-
ate measurement, but this would have been impossible
in this rural population with low literacy rates. Despite
the apparent limitation of counting the number of
tablets, it enabled some rough estimation of the amount
of pain medications being taken in this population. The
adaptive behaviors included adoption of regular exercise
and good postural hygiene during daily functional activ-
ities. Exercise adoption was measured with the exercise
adherence rating scale (EARS), a self-report measure
with very good psychometric properties [50]. Adoption
of good postural hygiene was not assessed in the initial
feasibility due to a lack of an adequate measure for
assessing it. Presently, no measure exists to assess the
adoption of good postural hygiene during functional

Fig. 4 [adapted from the lead author’s PhD thesis17]: Theoretical underpinning of refined Good Back program involving the Leventhal’s self-
regulatory model (SRM) of illness cognitions and aspects of Bandura’s social cognitive theory (SCT)
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activities. Therefore, a new measure may need to be
developed for a future RCT in rural Nigeria to enable
measured outcomes to reflect the theoretical constructs
of the programme and clarify the mechanisms through
which outcomes are produced. Similarly, a new measure
may need to be developed to better reflect the pain
coping strategies commonly adopted in rural Nigeria, as
existing pain coping strategies measures do not appear
to be suitable for this population.
The IM approach has proven useful in the develop-

ment of a complex behavior change intervention in rural
Nigeria. The approach enabled the use of theory-based
methods and BCTs in intervention development. Self-
monitoring, which is encouraged by asking participants
to keep a record of their exercises and functional activ-
ities, has been found to be one of the most important
BCTs for improving physical activity in both high in-
come [51] and low income countries including those in
Africa [26]. However, two BCTs labelled as monitoring
of functional consequences (participants asked to ex-
plore how their beliefs, thoughts and behavior influenced
their daily functional activities), and information about
functional consequences (strategies used to improve
daily functional activities) were not in the current
taxonomy of 93 BCTs which included emotional conse-
quences and no functional consequences [30]. The lack
of representation of functional consequences could be
because this taxonomy has been developed predomin-
antly from a psychological point of view. This has
important implications for the future development of
the taxonomy.

Strengths and limitations
IM appears very useful in developing evidence-based
theory-informed interventions suitable for rural African
contexts. However, the approach is complex, and re-
quires that considerable research is carried out before
developing a new intervention. Nonetheless, the ap-
proach may make it easier to adapt complex interven-
tions for different contexts, particularly those in low-
income settings.

Implications for theory, policy and practice
The initial feasibility testing of this intervention appears
promising [45] but further testing of the program is re-
quired. A rigorous testing in a randomised controlled
trial would allow an investigation of clinical and cost
effectiveness, a further exploration of specific theories,
and how specific theoretical constructs may drive back
pain behavior in this population.
Another important consideration is who should deliver

this program to enable implementation. For the initial
development, the program was physiotherapist-led.
However, it might be more feasible to train community

health workers, who are the front-line primary health
care workers in rural Nigeria, to deliver the intervention,
supervised by community physiotherapists.

Conclusions
The IM approach has proven useful in the development
and initial feasibility testing of a community-based self-
management program for non-specific CLBP in a rural
African primary care centre. This approach might be
useful in developing other complex behaviour change
interventions for chronic conditions in rural African
contexts.
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