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ABSTRACT

Introduction Low back pain (LBP) is a major public
health concern, affecting individuals of all age groups
across the world. In about 90% of LBP cases, there is

no specific cause identified and is, therefore, referred to
as non-specific LBP. Due to the non-specific nature of
LBP, investigations such as radiological and laboratory
investigations are unnecessary and results to delayed
diagnosis and improper treatment culminating in LBP
progressing into chronic LBP (CLBP). LBP is now the
leading cause of disability with a significant socioeconomic
burden. Despite all these challenges, CLBP is regarded as
a trivial condition in low-and-middle-income countries and
remains poorly investigated. The distribution of CLBP in
Africa is unclear.

Methods and analysis The research will be conducted
in two phases. The initial phase will be an observational,
cross-sectional hospital-based study that will be recruiting
650 participants, to determine the prevalence and risk
factors of CLBP. A standardised questionnaire will be

used to collect baseline data on the socio-demographic
characteristics of participants and other variables of
interest (exercise history, occupational posture, level

of education and the income status). Disability will be
assessed using the Oswestry Disability Questionnaire

and the psychological risk factors will be assessed using
the lliness-Behaviour Questionnaire (IBQ) and the Fear-
Avoidance Belief Questionnaire (FABQ). The second phase
will be a retrospective, top-down, prevalence-based
cost-of-iliness study of the 2018-2019 health records, to
estimate the burden of CLBP from the healthcare system’s
perspective. The SPSS V.25.0 statistical package will be
used for data entry and analysis. Statistical analysis will
include descriptive statistics by means of graphs and
cross tabulations, inferential statistics by means of logistic
regression and x” test. A p value of 0.05 will be deemed
statistically significant.

Ethics and dissemination This protocol was approved
by the University of KwaZulu-Natal’s Biomedical Research
Ethics Committee (Ref. No.: BREC/00000205/2019) and
the KwaZulu-Natal Department of Health Research Ethics
(Ref. No.: KZ_201909_002). This will be the first LBP cost-
of-iliness study in the sub-Saharan Africa, and, therefore,
it will close these knowledge gaps and present important
evidence on the estimated burden of CLBP in this

context. The results of this study will be presented to the
Department of Health and to the respective stakeholders

Strengths and limitations of the study

» The study will give an insight of the burden of low
back pain (LBP) in Africa, including South Africa.

» |t is the only study conducted in South Africa that
reports on the economic burden of non-specific
chronic LBP.

» The weakness of the study is that it does not have
a control group.

» The sample size may not be large enough for gener-
alisation of results and drawing of conclusions.

and decision-makers to discuss the findings and draw
their attention to the prioritisation of LBP research, its
management, prevention programmes and implementation
of educational programme and for the planning of cost-
containment policies.

INTRODUCTION

Low back pain (LBP) is the most prevalent
musculoskeletal ~ condition,  increasingly
becoming a major public health concern
associated with significant disability and high
economic costs in high-income countries.
Years lived with disability caused by LBP has
increased by 17.2% from the year 2005 to year
2015, accounting for a collective of 815 years
lived with disability per 100 000 persons glob-
ally.? Activity-limiting LBP had a global point
prevalence of 7.3% in 2015, which means
that approximately 540 million people were
affected at any given time.” Disability asso-
ciated with LBP differs significantly among
nations due to different social norms and
local healthcare approaches and legislation.”
A systematic review by Meucci et al, which
included cross-sectional population-based
studies and cohort studies on the prevalence
of chronic LBP (CLBP) among adults, found
a prevalence rate of 4.2% among individ-
uals aged between 24 years and 39 years and
a 19.6% among the adults aged between 20
years and 59 years." Another cross-sectional
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study by lizuka et al reported a prevalence rate of non-
specific CLBP (NSCLBP) of 15.4% and a rate of 9.3% for
specific CLBP among adults.” Among the Brazilian adult
population, CLBP had a prevalence rate of 25.4%.* A
cross-sectional study by Freburger et al found the preva-
lence of CLBP to be on the rise from 3.9% in 1992 to
10.2% in 2006.°

In a systematic review of population-based studies
among children/adolescents and adults conducted in
Africa,” the lifetime prevalence of LBP was found to be
47%, the annual prevalence was estimated at 57% and the
point prevalence was estimated at 39%.” A hospital-based,
cross-sectional study by Dlungwane et al investigated
the prevalence of LBP among nurses in KwaZulu-Natal
(KZN), South Africa, and found a point prevalence of
59% with bending, prolonged positions and transferring
patients reported as the factors strongly associated with
LBP.® Docrat’s population-based study in 1999 reported
an LBP prevalence rate of 45% among the Indians and
32.6% among the Coloureds in KZN province with an
increased number of children and/or pregnancies, a
low-level educational status and driving for long distances
as significant predictors of LBP.” A cross-sectional study
by Major-Helsloot (2014) on the management of LBP at
primary care levels in South Africa reported a lifetime
prevalence of LBP of 73.2% with 26.3% suffering from
CLBP.® The majority of LBP studies in South Africa report
on work-related LBP epidemiological estimates or involve
a specific population group, for example, pregnant
women*” or adolescents.* Hence, the prevalence of LBP
among the general adult population in South Africa is
not known.

In addition to the global rising prevalence of CLBP and
its associated socioeconomic burden, LBP is also associ-
ated with significant disabilities and comorbidities.'” !
CLBP has been shown to be strongly associated with a
reduction in sexual activity.'* ¥ Insomnia has also been
frequently reported as a consequence of CLBP.'* Some
studies report an association of CLBP with earlier death,
as they hypothesise that CLBP normally results in signif-
icant disability, which will cause activity limitation due to
fear-avoidance behaviour."” '® Over time this will result
in complications of other existing comorbid conditions
such as hypertension, diabetes mellitus, hypercholestero-
laemia and a variety of other systemic conditions, which
get execrated by overweight due to lack of exercise.'”

LBP is defined as ‘pain, muscle tension or stiffness
localised below the costal margin and above the infe-
rior gluteal folds, with or without leg pain (sciatica) and
described as chronic if it persists more than 12 weeks’.”
LBP is classified as specific if there is a known cause such
as hernia, vertebral fracture, Pott’s disease, tumours, etc
or non-specific if there is no identifiable cause.'® Only
about 10% of LBP cases have a known cause; hence,
specific and 90% of the cases fall under the non-specific
LBP category.”® ' However, previous studies have used
inconsistent definitions of LBP, preventing cross-study
comparisons, or have used different definition over time,

culminating in varying conclusions on trends in epidemi-
ological estimates.” '

The burden of LBP is multifaceted and includes but
not limited to pain, disability, carer burden, financial
burden and healthcare resource utilisation.” ** In the
USA, the annual direct cost of LBP has been estimated
to be US$100billion, and €2 billion to €4 billion in
Europe per year.** ® Approximately half of the LBP
cases in primary care fluctuating pain of low-to-moderate
intensity, some recover and some progress to persistent
disabling severe back pain.” The majority of LBP cases
resolve within 2-6 weeks and only a small percentage
progresses to persistent/chronic disabling back pain.”
According to Geurts et al, the prevalence of CLBP is esti-
mated at 9% and is responsible for over 60% of the gross
national product in the Netherlands.*® Over 90% of the
socioeconomic burden of LBP is attributed to this small
percentage of CLBP cases.”” However, the direct cost of
LBP has not been investigated in South Africa. Therefore,
the proposed study seeks to investigate the prevalence,
risk factors and the economic burden of CLBP among
adults in KZN, South Africa.

Study rationale

The purpose of this study is to establish the burden of
CLBP among adults in KZN using a prevalence-based
model. Knowledge of disease burden is important for
decision-making in the public health sector. In order to
establish appropriate policies, decision-makers need to
know the magnitude of the disease in the population, the
associated risk factor of and the trends of CLBP."* The
burden of CLBP is unknown in South Africa; therefore,
the results of this study will add on to that knowledge gap
and will provide vital information for policy strengthening
or/and development of CLBP prevention and manage-
ment, planning and research prioritisation in health-
care. A precise approximation of the health status of the
population is needed to determine the expected health-
care resource utilisation and it is important for priori-
tising effective interventions and evaluating the impact
of these interventions and their cost effectiveness.'” The
local data on disease burden especially data on LBP is
crucial to the government and other stakeholders for
planning and establishing and/or strengthening preven-
tion and management strategies. Based on the findings
of this study, recommendations will be made on how to
reduce the burden of CLBP at national, community and
individual levels by targeting the risk factors that will be
identified.

Conceptual framework

The pathophysiological mechanisms and the aetiological
factors of NSCLBP have been unclear, but the biopsycho-
social model seemed to have gained a wide acceptance
for explaining the perpetuation of symptoms in CLBP.**
Symptomatic treatment without a definitive diagnosis is
like treating blindfolded. The delay in addressing the
root cause results in a cascade of events leading acute
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cases developing into chronic. The persistent perception
of pain necessitate a fear-avoidance behaviour, which will
catastrophise the illness, increasing rumination with a
decrease in self-efficacy and an increase in the sense of
helplessness.” Angle’s (2017) concept of illness suggests
that the progression of pain stems from a stimulus, which
leads to distress, illness behaviour and ultimately an
adoption of a sick role, thus incorporating the biosocial,
psychosocial and the social components into the model.”
A biomechanically research-based model of diagnosis,
which incorporates the anatomical origins of pain, tissue
load (compressive, tensile or shearing force) and iden-
tified faulty movement patterns, has been neglected in
rehabilitation science.”” The postural theorem postulated
by Mafuyayi et al describes the biomechanical causes of
NSCLBP based on the increase in virtual weight that
results from postural changes of the lumbar spine.”
According to Mafuyai et al (2014), people’s weight varies
with the changes in the posture of the lumbar spine which
in turn varies the amount of stress that each anatom-
ical structure of the lower back bears. The two postures
of the lumbar spine are the lordotic and the kyphotic
postures. In the lordotic posture, the virtual weight and
stress on the lumbar spine are positive, increasing the
weight and stress on the lower back.” *' In a kyphotic
posture, virtual weight and stress are negative, reducing
the original stress and pressure on the lower back. Non-
specific LBP is presumed to be caused by the lordotic
posture which results in induced repetitive micro-injuries
sustained by the structural parts of the lumbar spine as a
result of increased weight and stress brought about by this
posture.” This type of posture is often seen on sedentary
workers who spend most of their time sitting in front of
a computer. However, the biomechanical explanation of
NSCLBP in its entirety, has lost recognition to the holistic
biopsychosocial model which is multifactorial in nature.*

Aim
The aim of the study is to establish the burden of CLBP
among adults in KZN using the prevalence model.

Specific objectives

1. To determine the prevalence of CLBP among adults of
18 years and above presenting at selected public hos-
pitals in KZN.

2. To identify risk factors associated with CLBP among
adults of 18 years and above presenting at selected
public hospitals in KZN.

3. To estimate the economic burden of CLBP using the
prevalence model in KZN.

Research questions

1. What is the prevalence of CLBP among adults of 18
years and above presenting at selected public hospitals
in KZN?

2. What are the risk factors associated with CLBP among
adults of 18 years and above presenting at selected
public hospitals in KZN?

3. What are the costs associated with CLBP using the
prevalence model in KZN?

METHOD AND ANALYSIS

Study design

The research will be conducted in two phases with two
different designs. Phase one will be a cross-sectional
hospital-based observational study, which will be
conducted for the purpose of collection of baseline data
on the prevalence, disabilities associated and risk factors
(biomechanical and psychosocial) for CLBP. Phase two
will be a retrospective, top-down, prevalence-based cost-
of-illness (COI) study of the 2018-2019 health records
(from five provincial hospitals in KZN, viz, Prince Mshi-
yeni Memorial Hospital, Mahatma Gandhi Memorial
Hospital, Hillcrest Hospital, Addington Hospital and
Clairwood Hospital) to estimate the direct economic cost
associated with LBP from the healthcare systems’ perspec-
tive. This will help to quantify the economic burden of
LBP and also to illustrate the potential benefits of estab-
lishing a prevention programme.

Ethical consideration

This protocol was approved by the UKZN’s Biomed-
ical Research Ethics Committee (BREC) (Ref. No.:
BREC/00000205/2019) and  the  KwaZulu-Natal
Department of Health Research Ethics (Ref. No.:
KZ_201909_002). Gatekeeper permission will be sought
from participating institution prior to seeking signed
informed consent from individual participants. Participa-
tion of all respondents in the study will be strictly volun-
tary. Measures will be taken to ensure the respect, dignity
and freedom of each individual participating in the study.
To guarantee the anonymity of each participant, the
names of respondents, their addresses or other identifying
information will not be included in the questionnaires.
The study results will be presented to the Department
of Health and to the respective stakeholders and deci-
sionmakers to discuss the findings of the study and draw
their attention to the prioritisation of LBP research, its
management, prevention programmes and implemen-
tation of educational programme and for the planning
of cost-containment policies. The results will also be
presented in regional and international conferences and
the findings published in peerreviewed journals.

Study area

The study will be conducted in KZN because of its
multiracial nature, which reduces the risk of selection
bias and tend to give participants from all the different
ethnic groups an equal chance to participate. KZN is a
South African east coastal province with a population of
approximately 11 074 800 people, which is about 19.6%
of the total South African population and it covers the
geographical area of 94 361 km®. The province consists
of about 19% of the youth aged 15-24 years, 28% of the
middle-aged adults (25-44 years), 13% aged 45—64 years
and only about 5% consists of the elderly aged over 65
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years, with a 49:51 male-to-female ratio. KZN borders
three other South African provinces and the countries of
Mozambique, Swaziland and Lesotho.

Study settings

This hospital-based study will be conducted on five
randomly selected provincial primary public hospitals
in KZN, viz, Addington Hospital (571 beds), Mahatma
Gandhi Memorial Hospital (350 beds), Prince Mshi-
yeni Memorial Hospital (1200-bedded facility), Hillcrest
Hospital (175 beds) and Clairwood Hospital (275-bed
site). The KZN Department of Health estimated a total
caseload of 28.4 million in the year 2019.

Study participants and recruitment

The participants in this cross-sectional study will be adult
men and women aged 18 years and above living in KZN.
Several approaches will be used to enhance participation
in this project. The study will be advertised in local news-
papers and broadcasted in local radio stations in order
to inform the general population and create awareness.
Recruitment shall also occur via poster advertisement
that will be placed on the walls of the selected public
hospitals’ outpatient department. Participants attending
the participating hospitals during the study period will be
approached by the research assistants, inviting them to
participate. The research assistants will verbally explain
the purpose and procedures of the research to partici-
pants. Those that are interested to participate will be
given a letter of information to read and understand. At
that stage, those that agree to participate will be given an
informed consent to read and sign in their handwriting.
The data collection procedure will only commence once
the final review comments have been received and will
proceed until the required sample size is reached. We
anticipate that the research study data collection process
will take up to 6 months from the day of commencement
of data collection.

Eligibility criteria

Adult participants aged 18years and above presenting
at the selected public hospitals who are willing to sign
the informed consent will be recruited into the study.
Those that do not satisfy the criteria for inclusion will be
excluded, including those that are mentally ill, physically
disabled, those with congenital anomalies such as cere-
bral palsy, ambulatory issues and other serious medical
conditions.

Sampling and sample size

First, a simple random sampling was done for the study
sites selection. There are 18 provincial hospitals in KZN
and the name of each hospital was written on a small piece
of paper, all equal in size and shape. These pieces of paper
were all put in a hat and the hat was shaken five times.
An independent person who is not part of the research
team picked the papers from the hat without seeing
them, and the first five to be picked were selected as study
sites. Second, the study will apply the systematic random

sampling for participant selection purpose, where every
third person (after the first one being recruited using the
lottery method) presenting at the selected study site will
be recruited until the required sample size is achieved.

The appropriate sample size for this study will be deter-
mined largely by three factors: (1) the estimated prev-
alence of the outcome of interest, (2) the desired level
of confidence (95%) and (3) the acceptable margin of
error (5%). The prevalence of CLBP in KZN is unknown;
therefore, an assumed prevalence of 50% will be used to
estimate the sample size of the study using the following
formula:

_ 2Zp(l-p)
d2

where

n=required sample size.

z=confidence level at 95% (standard value of 1.96).

p=assumed prevalence of CLBP in KZN (50%).

d=margin of error at 5% (standard value of 0.05).

Based on the assumed prevalence of CLBP, the esti-
mated sample size will be 384. The sample will further
be increased by a margin of 10% to account for contin-
gencies such as that of non-response or recording error,
and also be increased by design effect to correct for any
difference in design. The sample size will be multiplied
by the design effect (D), which is normally multiplied by
1.5. This is in accordance with the recommendations by
Fearon et al, who states that the sample size of the simple
random sampling must be multiplied by the design
effect.”? Increasing the sample size will reduce the type I
and type II errors and known and unknown confounders’
effects.”® Therefore, the final sample size needed for the
study is 650 adults.

Study instruments and data collection

A standardised structured questionnaire will be used to
collect baseline data (detailed information concerning
socio-demographic characteristics and other lifestyle
characteristics, and clinical presentations data from
participants). This standardised tool will also gather
information on the biomechanical risk factors of LBP,
which include questions on exercise (frequency, types
of exercises or sports, number of sessions and the dura-
tion of sessions per week) and postural habits (sitting,
standing and driving postures, and posture on carrying/
lifting objects). Questions on the social determinants
of CLBP will include aspects of the level of education,
occupational and financial status of the participants. The
psychological risk factors of CLBP will be assessed using
the known IBQ*** and the FABQ.?® Disability associated
with CLBP will be assessed using the Oswestry Disability
Questionnaire, which is a known tool that has been tested
for its reliability and validity.”” *

All questionnaires will be recorded and sent with a
questionnaire log form to the research office. The ques-
tionnaires and consent forms will be developed (the
content of the data collection tools will be informed by
the literature) in English and then translated to the local
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language (isiZulu). The completed questionnaires will be
thereafter re-translated into English. Such a translation
will involve an independent translator who will have no
connection with the research team and not working for
the researcher. The questionnaires will be precoded and
closed ended. They will be then pretested among partici-
pants seeking similar health services from two sites (King
DinuZulu Hospital and King Edward VII's Hospital),
which will not participate in the study. Modifications will
be made where necessary after pretesting the question-
naire. Thereafter, the standardised questionnaire will be
used during the 5-day data collection training with the
research assistants.

COI estimation

A prevalence-based COI study will be used to investigate
the economic burden of CLBP. We will be using a top-
down approach for cost associated with hospital care and
a bottom-up approach to estimate cost associated with
outpatient and primary care. The proposed prevalence-
based top-down regression will rely on aggregated data
(2018-2019 health records) and a model will be devel-
oped to combine epidemiological and economic data on
LBP within the study context. The cost data will be esti-
mated as per cost per patient and based on a 1-year (12
months) prevalence estimate. The aggregated costs will
be presented in dollars per annum. This COI study will be
conducted from the provider perspective since the state
bears the majority of the costs of screening and treatment
in South Africa. All identifiable direct medical costs were
considered as primary diagnoses during 2020. All costs
will be computed at the price level of 2020 and converted
to US$. A mix of bottom-up micro-costing ingredients
and top-down approaches will be used to collect data
on costs. A costing assessment tool will be developed to
retrieve the necessary data on the direct medical care
cost associated with LBP. These will include all costs on
consultations, diagnostic procedures (imaging studies,
laboratory tests and other special investigations), treat-
ment procedures, medication, hospitalisations, referrals
to specialists (orthopaedic surgeons, spinal surgeons or
neurologists), physical therapy, rehabilitation, overhead
costs allocated to technology and variable cost of utilities.

Data management

Questionnaires signed informed consent forms and
questionnaire log forms will first be stored in locked
cabinets at the study sites. Thereafter, they will be simi-
larly kept at the Department of Public Heath Medicine
offices (UKZN), and copies of the results will be sent
to and stored by the nurses at the different sites. The
questionnaires and outcome forms will be linked with
the study/patient identification number. At the office,
the data will be double entered into EpiData V.3.02 for
Windows (The Epi Data Association Odense, Denmark),
and then transferred to STATA V.13.0SE (Stata Corp,
College Station, Texas) for analysis. Access to the server
will be limited to the investigators. Server backup proce-
dures will be managed by the University’s Information
and Communication Services Division. No participant
identifiers will be included in the database. The data
will always remain confidential. The BREC and the
investigator will have access to the data. The data will
be kept for 5 years according to the ethical committees’
requirements at the Discipline of Public Health Medi-
cine, after which it shall be shredded, and all electronic
files erased.

Data quality assurance

A data quality system will be put into place to ensure the
capturing of quality data for analysis. Data collection will
be standardised, and instructions for completing the
questionnaires will be developed. Periodical reviews of
the data collection will be undertaken by the investigator.
Such measures will help to identify gaps in data collection
and patient recruitment.

Data analysis overview

Three components of analysis will be applied to this study,

namely, descriptive, inferential and costing analyses.

Summary of the analysis are listed in table 1.

1. Descriptive statistics using frequency and cross-
tabulation tables and different types of graphs (includ-
ing pie charts and bar graphs).

2. Inferential statistics by means of Pearson’s and/or
Spearman’s correlations will be used, X2 tests for the
testing of hypothesis for nominal and ordinal data and

Table 1 Different aspects of the study with their objectives

Objective

Data outcomes

Data analyses

To determine the prevalence of chronic low

presenting at selected public hospitals in
KwaZulu-Natal

low back pain among adults of 18 years and
above presenting at selected public hospitals
in KwaZulu-Natal

To estimate the economic burden of chronic » Annual estimated costs associated
with screening/diagnosis, managing
and treating of low back pain

low back pain using the prevalence model in
KwaZulu-Natal

» Prevalence of chronic low back pain
back pain among adults of 18 years and above » ORs (unadjusted and adjusted) and
95% Cls for potential risk factors
associated with outcome

To identify risk factors associated with chronic » *ORs (unadjusted and adjusted) and
95% Cls for potential risk factors
associated with low back pain

» Descriptive analysis
» ° test to test the hypothesis

» Logistic regression model for the
critical analysis of the risk factors
of chronic low back pain

*Cost analysis using:
» *Prevalence-based cost-of-illness
analysis (economic evaluation)

Kahere M, Ginindza T. BMJ Open 2020;10:€039554. doi:10.1136/bmjopen-2020-039554



the logistic regression analysis for the critical analysis
of risk factors.
3. Costing analysis to establish the economic burden of
LBP using a prevalence-based COI approach.
The table above illustrates the statistical aspects of each
study objective.

DISCUSSION

The proposed study seeks to determine the evidence-
based knowledge on the current prevalence of CLBP in
South Africa and the associated economic burden. This
will be the first COI study in South Africa to investigate
the economic burden of LBP. Therefore, this study will
highlight important knowledge to the policy-makers and
other respective stakeholders within the public health
fraternity to ensure an efficient allocation of health-
care resources and research prioritisations. The litera-
ture on LBP has been on the rise in the last decade in
the African context, which can be evidenced by several
systematic reviews done within this context,” >4 However,
there is little CLBP evidence. Most studies in Africa have
described CLBP secondarily as a subheading on studies
investigating other musculoskeletal conditions and not
as a primary outcome measure. Therefore, the proposed
study seeks to pave the way into the prioritisation of CLBP
research, particularly its associated risk factors for chro-
nicity and the socioeconomic burden. Based on the find-
ings of this study, recommendations will be made on how
to reduce the burden of CLBP by targeting the identified
misconceptions and risk factors.

Patients and public involvement
There is no involvement of patients at this stage of the
protocol development.

Risk, benefits and standard of care

Risk

This study involves no harm or human risk. All patients
will be required to read and sign the letter of information
and the informed consent. The names of all participants,
their addresses or other identifying information will not
be recorded in the questionnaire to ensure anonymity of
each participant.

Potential benefit

The results of this study will serve as a wake-up call to
policy-makers and government stakeholders for them
to consider and allocate sufficient resources (funding)
to LBP research since it is associated with a significant
economic burden. This project will also help researchers
to consider doing cost-benefit analysis research rather
than just the COI study to come up with strategic measure
to reduce the economic and societal burden of illnesses.
The participants will be educated on the factors that are
associated with the development of LBP and its progres-
sion to CLBP to promote a good health seeking behaviour.

Standard of care

An equal standard of care will be provided to all partic-
ipants. All patients with LBP will be advised of the best
conservative treatment/management options available;
nutritional and exercise advice will be given as well.
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