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Introduction and definition

Lower back pain (LBP) is one of the most common medical 
problems in the adult population and the family practitioner 
is frequently the first health professional to be consulted. 
There are many definitions but for the purposes of this 
review, LBP will be defined as pain, muscle tension or 
stiffness that is localised below the costal margin (inferior 
rib cage) and above the inferior gluteal folds, and that may 
present either with or without leg pain (sciatica).1,2 

For the purposes of this review, LBP will be subclassified as 
either “specific” or “non-specific”. “Specific” refers to LBP 
where the symptoms can be attributed to a very specific 
pathophysiological mechanism such as a herniated nucleus 
pulposus, infection, inflammation, osteoporosis, rheumatoid 
arthritis, fracture or tumour. It has been estimated that, in 
only a small percentage of LBP, a specific cause can be 
found.1 Seventy to ninety per cent of patients therefore fall 
into the subgroup of NSLBP. NSLBP is defined as lacking 
a clear cause. In these patients, spinal abnormalities 
on X-rays or magnetic resonance imaging (MRI) are not 
strongly associated with pain, and many people without any 
symptoms also show these abnormalities.3

NSLBP is often further divided according to the duration of 
symptoms. Acute NSLBP is typically defined as symptoms 
less than six weeks, subacute NSLBP as between six and 

12 weeks, and chronic NSLBP is defined as pain lasting 
for over 12 weeks.2,4 In this review LBP refers to chronic 
NSLBP, unless stated otherwise.

Epidemiology

As mentioned, there is a considerable lack of consistency 
and standardisation in the definition and classification of 
LBP.5 Therefore, it is often difficult to compare and interpret 
the results between epidemiological studies. However, data 
are very consistent in that the condition has both a high 
lifetime and point prevalence and annual incidence in the 
population. 

Lifetime prevalence has been estimated at between 70% 
and 85%,2,6,7 with a peak onset at age 30-40 years.2 The 
annual incidence of a first-ever episode of LBP is between 
6.3% and 15.4%, while the annual incidence of any 
episode ranges between 1.5% and 36%.7 Furthermore, 
there is evidence that between two and five per cent of the 
population will seek medical attention annually because of 
LBP.6 LBP is also the leading cause of limiting activity and 
is the second leading cause of absenteeism from work.8 
This condition therefore causes a very significant economic 
burden for individuals, families, communities, industry and 
governments.7 Of further concern are recent data indicating 
that the prevalence of chronic LBP has more than doubled 
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Abstract

Lower back pain (LBP) is one of the most common medical problems in the adult population. LBP can be defined as pain, 
muscle tension or stiffness that is localised below the costal margin (inferior rib cage) and above the inferior gluteal folds 
and that can present either with or without leg pain (sciatica), and it can be classified as “specific” or “non-specific”.  LBP 
has a high lifetime prevalence and is associated with a substantial direct and indirect cost to the individual and society. In 
this review, the focus is on the identification of lifestyle risk factors and interventions that are associated with mainly non-
specific chronic LBP. In addition to pharmacotherapy, the best treatment approach is exercise therapy (including physical 
reconditioning), psychosocial and behavioural intervention and therapeutic education. Other lifestyle changes include 
nutritional intervention and smoking cessation.
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in the 14-year period between 1992 and 2006 in adults over 
the age of 21 years.9 There is also an increasing body of 
research showing that LBP is not only a common medical 
problem in the developed world, but it is also a major health 
problem in the low- and middle-income countries.7

However, there are little data on the epidemiology of LBP 
in Africa, and more particularly in South Africa. The point, 
annual and lifetime prevalence reported in studies from 
the African continent were reviewed in 2007.10 The point 
prevalence was reported as 10-14% in children aged 10-19 
years, and varied from 16-59% in the adult population. In 
adults, the annual prevalence was 40-74%, while the lifetime 
prevalence varied from 56-74%.10 These data indicate that 
the prevalence of LBP in Africa is not much different from 
that reported in developed countries. 

Economic burden

In a recently published study from the USA, claim records 
of more than 200 000 patients with one or more episode of 
LBP were examined. In this study, patients had significantly 
higher mean direct annual costs (in US dollar) of $7 211 
compared with controls ($2 382 per annum; p < 0.0001). 
A systematic review of cost of illness studies in the United 
States and internationally was conducted in 2008.11 Studies 
that measured not only direct (medical care) costs but also 
indirect (productivity, absenteeism) costs were included. 
The results of this review estimated that the direct annual 
cost of treating LBP in the USA ranged from $12.2 to $90.6 
billion and the indirect costs were even higher, ranging from 
$7.4 to $28.2 billion.11 Although estimates of the economic 

costs of LBP in different countries vary greatly depending 
on study methodology, it can nevertheless be concluded 
that by any standards, LBP presents a substantial economic 
burden on society.

Aetiology and risk factors

The aetiology of LBP is multifactorial. Non-specific cases 
have largely been attributed to a lumbar sprain/strain 
injury, but this is often a diagnosis by exclusion of the more  
specific causes. In a number of published reviews, the 
more specific causes have been classified into three main 
categories: mechanical, nonmechanical and referred/
visceral (Table I).2,12-14

A number of general risk factors have been associated 
with NSLBP. These may be divided into factors related or 
unrelated to lifestyle (Table II).

General approach to diagnosis

A detailed discussion of the diagnostic approach to the 
patient with LBP is beyond the scope of this review. The 
general approach for the family practitioner, to diagnosis 
and management, has recently been reviewed.2,5,15,18,19 The 
first step in the diagnosis and management is to obtain a 
focused history, and to perform a comprehensive clinical 
examination. A useful clinical approach is to focus on the 
identification of possible “red flags” that may indicate more 
serious underlying causes.18-21 Serious specific causes 
include the cauda equine syndrome, fractures, malignancy 

and infections (Table III).2 

Table I: The aetiology of lower back pain. Percentage of adult patients presenting to a primary care physician12-14

Category Subcategory Aetiology % 

Non-specific (70%) Diagnosis by exclusion; often labelled as lumbar sprain/strain 70

Specific (30%) Mechanical Degenerative disc/facet 10

Herniated disc 4

Osteoporotic fracture (compression) 4

Spinal stenosis 3

Spondylolisthesis 2

Traumatic fracture <1

Congenital disease (severe kyphosis, scoliosis, transitional vertebrae) <1

Other (spondylosis, internal disc disruption, instability) <1

Visceral/referred Aortic aneurysm
Pelvic organ disease (prostatitis, endometriosis, pelvic inflammatory disease)
Gastrointestinal disease (pancreatitis, cholecystitis, peptic ulcer)
Renal disease (nephrolithiasis, pyelonephritis)

2

Other nonmechanical Neoplasia
Inflammatory arthritides
Infections
Other specific conditions (Scheuermann’s disease, Paget’s disease)

1
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Psychosocial barriers to recovery from LBP are also 
important to recognise and are known as “yellow flags”.2,19,20 
These include a variety of affective, behavioural, belief, 
social and work-related factors. Finally, it is important 
to understand perceptions about work that may lead to 
prolonged disability (“blue flags”).20

Following the clinical assessment, appropriate special 
investigations may be required to exclude one of the specific 
or serious causes of LBP or referred pain from visceral 
disease. These may include blood tests and imaging studies 
such as plain X-ray films, MRI, computerised tomography 
(CT), ultrasound and diagnostic nuclear medicine scans. 
The routine use of special investigations for NSLBP is not 
recommended.18,19 A detailed discussion of the indications 
for each possible special investigation is beyond the scope 
of this review. However, as mentioned, these investigations 
should be reserved for patients where the history or 
examination is suggestive of visceral pathology or one of 
the more serious underlying causes of LBP (“red flags”).18 

General approach to management

Once the patient has been fully assessed, management 
strategies for LBP can be initiated. If a diagnosis is made 
for specific LBP, then each condition requires management 
on its own merit. This could range from surgical intervention 
for serious emergencies such as aortic aneurysm or cauda 
equine syndrome, to referral to the appropriate specialist 
for management of malignancies or rheumatological 
conditions. 

Table II: Risk factors associated with lower back pain5,6,15

Category Factor

Lifestyle-related Heavy physical work: prolonged periods of static 
work postures, heavy lifting, twisting, vibration5,15

Physical inactivity15,16

Increased high-risk physical activities (occupational 
and leisure time)6,7,15

Obesity (body mass index greater than 30 kg/m2)6,15

Psychosocial factors: stress, depression, work-
related factors such as dissatisfaction and 
monotonous work5-7,15

Smoking5,6,17

Drug abuse5

Not 
lifestyle-related

Increased age5-7,15

Female gender6,7

Low socioeconomic status and level of education6,7

Low self-rated health status6

Spinal anatomical factors, e.g. severe scoliosis, 
transitional vertebrae5,6

Arthritis15

Osteoporosis15

Pregnancy15

History of headache5

Table III: Findings on history and clinical examination (“red flags”) that are suggestive of a serious underlying cause for lower back pain

Infectionsa Malignancy Fractures Cauda equina 
syndrome

Age > 70 years X X

Minor trauma if age > 50 years X X

Significant trauma X

History of a recent infection X

Penetrating wound near spine X

Night pain or pain at rest X X

Unexplained weight loss X X

History of cancer X

Progressive or disabling neurological symptoms/
signs (saddle anaesthesia, bilateral sciatica or leg 
weakness, urinary retention, faecal incontinence)

X

History of osteoporosis X

Chronic corticosteroid use X

Intravenous drug abuse X

Nonresponsive to conservative treatment after six 
weeks

X X

Immunocompromised X
aIn the South African context, it is important to consider tuberculosis and human immunodeficiency virus infection
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The management of NSLBP is difficult and demanding. 
A detailed discussion of all the possible management 
options for NSLBP is beyond the scope of this article, and 
this subject has recently been reviewed.2,5,15,19,20,22,23 The 
management of LBP is generally best administered in a 
multidisciplinary team that includes the family practitioner. It 
is also important to note that no single treatment approach 
for chronic LBP is 100% successful.5 

The management approach for NSLBP can be divided into 
pharmacological24 and nonpharmacological treatment.2 
Detailed pharmacological management of LBP has 
recently been reviewed24 and will not be discussed further 
here. For most patients, paracetamol and nonsteroidal 
anti-inflammatory drugs (NSAIDs) are first-line options 
for pain relief, while skeletal muscle relaxants and 
benzodiazepines can be used as adjunct medications.  
Tricyclic antidepressants may be an option in selected 
cases.24 It should also be noted that, in general, acute LBP 
improves within a few weeks. The pain should be managed, 
and patients supported and encouraged to return to normal 
activity as soon as possible. 

Nonpharmacological treatment modalities have also 
been studied extensively. There are numerous therapies 
and modalities and these have been used by a variety of 
health professionals.  These treatment modalities may be 
divided into those that form part of a lifestyle intervention 
programme, and other treatment modalities (Table IV).

The type and duration of each of these nonpharmacological 
interventions will not be discussed further here and the 
reader referred to reviews. 2,5,15,19,20-22,23 It has been suggested 
that, in addition to pharmacotherapy, the best treatment 

approach for NSLBP includes the following:5,19,21

•	 Exercise (including physical reconditioning);
•	 Psychosocial and behavioural intervention;
•	 Therapeutic education.

These are therefore the main elements of a lifestyle 
intervention programme, and the remainder of this review 
will focus on the role of these in the prevention and 
management of LBP. 

Lifestyle interventions in prevention and 
management

There is good evidence that lifestyle interventions are an 
important element in the prevention and management 
of LBP and these will be discussed as follows: exercise 
and exercise therapy, psychosocial and behavioural 
intervention, therapeutic education and other lifestyle factor 
interventions (nutrition, smoking cessation).

Exercise in the prevention of lower back pain 

The role of exercise in the prevention of LPB has been 
studied and the evidence has recently been reviewed.4,25,26 
The majority of these studies have been conducted in the 
workplace environment and there is considerable variation 
between studies with respect to the study populations, 
the frequency and duration of the exercise intervention 
programmes, and the type of exercise interventions. The 
results show that exercise interventions are widely used to 
prevent LBP in the workplace, but the evidence that these 
programmes reduce the incidence of LBP is inconsistent.4 
Therefore more studies are needed to confirm the benefits 
of exercise in the prevention of LBP.

Excess physical activity and lower back pain

It is important to recognise that excess physical activity may 
also increase the risk of LBP. In particular, repetitive higher-
risk physical activity may produce cumulative stress on the 
spine and lead to the development of LBP.6 Excess physical 
activity may be either occupational or leisure (sport) related. 
Occupational physical activities that may increase the risk 
of LBP are related to manual material handling such as 
heavy lifting, moving, carrying, bending or twisting.6 Other 
potential factors are prolonged exposure to static positions, 
such as sitting, or low-frequency whole-body vibration.6 

There is less evidence that specific sports are associated 
with an increased risk of chronic LBP.6 No increased risk 
was reported in golf, cycling or athletic training, but in cross-
country skiers and rowers the one-year prevalence of LBP 
was higher compared with controls.6 However, there are 
limited data in this area and further investigation is required.

Table IV: Nonpharmacological treatment options for non-specific lower 
back pain

Category Treatment

Lifestyle 
interventions

Exercise therapy

Psychosocial intervention 

Therapeutic education

Nutritional intervention

Smoking cessation

Other

Other Heat or cold

Acupuncture

Massage

Spinal manipulation

Yoga

Physical modalities (laser, ultrasound, electrotherapy)
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Exercise therapy

The role of exercise therapy in the management of acute 
and chronic NSLBP has also received considerable 
attention,4,16,19,27-32 including Cochrane reviews.33,34 As 
emphasised in previous articles in this series on lifestyle 
interventions, all patients should first be assessed to 
determine if absolute or relative contraindications are 
present before an exercise programme can be prescribed.35 
In particular, as LBP is more prevalent with increasing 
age, comprehensive medical assessment should include 
screening for underlying cardiorespiratory disease and 
other chronic condition.36,37

There is now consensus that during the acute phase of LBP, 
i.e. the first six weeks, patients will benefit from the advice 
to stay active. Bed rest is not recommended for more than 
two days.4,19 However, specific back exercises are not 
recommended for patients during the acute phase.4,33,38

There is some evidence to suggest that a structured exercise 
programme should be introduced during the subacute stage 
in order to prevent the patient from progressing to a chronic 
stage of disability.20,33 

The combined evidence from a large number of published 
randomised trials show that exercise therapy is effective 
at reducing pain and functional limitations in patients with 
chronic LBP.4,19,28,33 There is also some evidence that exercise 
reduces recurrences.34 Therefore, most international 
guidelines state that exercise therapy is recommended in 
the treatment of chronic LBP.4,19,21,28,38 

The exercise prescription should incorporate a number 
of elements (Table V). However, there is currently no clear 
evidence that one particular type of exercise therapy is 
more effective than others.4,38 It is conceivable that certain 
subgroups of patients will benefit more from a particular 
form of exercise therapy,38 such as aquatic exercises for 
pregnancy-related LBP.29 However, the general consensus 
is that the goals of an exercise programme are to improve 
strength, flexibility and general conditioning, as these may 
reduce the fear of movement and encourage full activity, 
including work.20 An increase in exercise tolerance may also 
positively impact on a sense of wellness and self-efficacy.20 
However, most guidelines do not recommend a particular 
type of exercise programme, although some indicate that 
these should be of a high intensity.19,38 

Table V: Exercise guidelines for the treatment of chronic low back pain with the relative importance (%) of each type of exercise modality in the 
management27,29-32

Types of exercise Muscle strengthening (75%): 
-- Strength and endurance training for the lower back and abdominal (trunk) muscles
-- Upper and lower limb progressive resistance strength exercises
-- Core stability (pelvic tilt, pelvic tilt progression, bridging) and hip and trunk stabilisation (hip abduction, hip 

extension) 
-- Balance and proprioceptive exercises 
-- Posture correction 

Flexibility training (13%):
-- Lower back flexibility training
-- General stretching and range of motion (upper and lower body stretches) 

Endurance exercise (aerobic exercises, 6%):
-- Endurance type activity (walking, swimming, cycling)

Combined/multimodal exercise programmes (6%):
-- Combined strength, flexibility, and endurance exercises
-- Behavioural/supportive coping strategies
-- Work hardening 
-- Ergonomic assessment and advice (home, work)

Hydrotherapy (aqua therapy):
-- May include a number of water-based exercises
-- Particularly beneficial in pregnancy-related lower back pain

Other exercise modalities:
-- McKenzie exercises, Williams exercises, callisthenics

Intensity of physical activity Endurance-type activity (60-80% of symptom/sign limited maximal exercise test)
General muscle strengthening (upper body, trunk, lower body) (moderate intensity, 70-90% one repetition 
maximum, 2-3 sets of 8-12 repetitions)

Frequency sessions Endurance-type activity (most days of the week)
General flexibility training and range of motion exercises (daily) 
General muscle strengthening (2-3 times/week)

Duration of sessions Combining all exercise types (40-60 minutes per session)

Special considerations Give attention to development of symptoms (pain): 
-- Monitor pain during and after exercise sessions
-- Adjust exercise prescription according to symptoms
-- Conduct home and occupational ergonomic assessment and optimise ergonomics
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In patients with chronic LBP, adherence to exercise 
programmes is generally poor, unless a therapist 
supervises these programmes.4 There are data to suggest 
that supervised exercise training programmes (health 
professional) result in greater compliance compared with 
home-based exercise interventions. There is evidence that 
an exercise intervention programme is effective up to six 
months after treatment cessation.28

Psychosocial and behavioural intervention 

In patients presenting with LBP, primary care practitioners 
will often notice a poor correlation between the radiological 
and clinical findings on the one hand and the degree of pain 
and disability on the other. The alert clinician will realise 
that simply viewing and treating patients from a purely 
biomedical perspective often result in clinical failure. This 
is supported by epidemiological and actuarial evidence.  
Therefore, it is essential to view the aetiology, progression 
and treatment of LBP not only from the traditional medical 
model, but also from a biopsychosocial perspective.20 In the 
biopsychosocial model the physical, emotional, cognitive, 
behavioural, relational and social elements are viewed in a 
reciprocal relationship.20

The traditional view holds that the onset of pain is 
proportional to the severity of injury, and that psychosocial 
factors do not contribute. While the study methods and 
parameters assessed have varied, and the results are 
inconsistent, prospective studies have identified that certain 
psychosocial factors contribute to the onset of nociceptive 
experience. 

These factors include the following:39

•	 Fear-avoidance beliefs (see below for further 
elaboration).

•	 Dissatisfaction in the workplace (including those with 
excessive workload, limited control and low income).

•	 Emotional distress at time of onset of pain.

In a busy general practice or clinic it is unlikely that clinicians 
will have time to do a formal assessment of patients at risk 
for developing persistent back pain. It is useful to be aware 
of these factors and to consider that these patients will 
require more intensive management. 

The following are useful guidelines to identify an “at-risk” 
patient”:40

•	 Maladaptive pain-coping behaviours and cognitions 
(catastrophising and fear-avoidance beliefs).

•	 Poor levels of general health and functional impairment.
•	 Psychiatric comorbidities.
•	 Tobacco use.
•	 Obesity.
•	 Unresolved legal issues or compensation relating to 

back pain.
•	 Low socio-economic or educational status. 

The impact of psychological factors is most significant in 
the transition from acute to chronic and potentially disabling 
LBP. Of these, the most consistently described factor is fear 
avoidance.41 If pain is appraised at its onset as benign and 
self-limiting, then the patient is less likely to experience fear 
and will maintain or quickly resume normal function, which 
will lead to rapid recovery.

On the other hand, fear avoidance involves catastrophising 
thoughts (exaggerated and dysfunctional negative 
cognition) and consequent avoidant behaviour. Thus, if 
pain is perceived as a severe or threatening condition, 
the individual will likely become fearful. That emotional 
state will inform and dictate the behavioural response to 
pain, including avoidance of movement or activities that 
are believed to exacerbate the injury or cause more pain. 
The avoidance of movement may lead to progressive 
deconditioning, reduced flexibility and strength, increased 
pain and the subsequent development of depression, 
disability and helplessness.39 It is worth noting that the 
attitude and beliefs of the healthcare professional to pain 
exert some degree of influence on how patients will assess 
and interpret their pain experience, most especially if the 
doctor has his or her own unconscious fear-avoidance 
beliefs.42 

Depression is also common in chronic LBP, and this 
increases significantly in those with the greatest pain 
severity and in which the medical cause is not obvious.43 
Depressive symptoms usually arise in response to ongoing 
pain (as opposed to acute pain in which depression does 
not occur), when it becomes apparent that the pain is 
not resolving. However, depression can occur before the 
onset of pain and some data suggest that depression may 
predispose individuals to developing LBP. The mechanism 
for this is not clear, but it is suggested that such an individual 
will already have a tendency to negative cognition and a 
diminished coping capacity.44

The primary care practitioner should have a high level 
of vigilance for patients who are at risk of progressing 
from acute to chronic pain. Offering reassurance and 
encouraging mobility are small but significant steps that 
can be employed, even in a busy practice. Doctors should 
be aware of their own beliefs about pain and acknowledge 
that these may influence how they relate to and advise their 
patients. It is suggested that for individuals with previous 
pain conditions or those with fear-avoidance patterns 
or depression, either onward referral to a psychologist is 
recommended, or additional sessions with the general 
practitioner should be scheduled, where these issues can 
be dealt with. In either case, using cognitive behavioural 
therapy is the psychological treatment of choice by which 
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dysfunctional belief patterns are challenged, and graded 
exposure is encouraged to behaviours and activities that 
are being avoided as a result of pain-associated fear.45

If depression is present along with chronic pain, it is 
important to take into account that simply treating 
patients with antidepressants will be unlikely to resolve the 
attendant problems. The problems that may occur with pain 
conditions include occupational disability, financial and 
relational stress, sexual difficulties and changes in societal 
and family roles. Given that, in mild to moderate depression,  
cognitive behavioural therapy is at least as effective as anti-
depressants, and taking the above into account, patients 
in this category of dual diagnosis should be referred for 
psychotherapy.

Therapeutic education 

There is an important role for therapeutic education, 
reassurance and self-care in the management of LBP.20 
The specific role of individual patient education has been 
reviewed in a Cochrane review of 24 studies.46  

The main findings of this review were 
as follows:
•	 Patients who received their own 

individual patient education 
session, lasting for more than two 
hours, had better outcomes than 
patients who received the usual 
care.

•	 Shorter education sessions were 
not as effective.

•	 There was evidence from some 
studies that written information 
was just as effective as in-person 
education. 

•	 Patient education was not as 
effective for patients with chronic, 
compared with acute or subacute, 
LBP.

•	 Patient education alone was not more effective than 
other therapeutic interventions.

•	 In a comparison of different education types, there were 
no clear guidelines on which type of education was 
most effective.

The purpose of providing educational material is to inform 
the patient about the natural history of back pain, reduce 
patient distress, promote compliance with evidence-
based treatment recommendations, promote autonomy 
in the management of symptoms, and optimise functional 
outcome.20 Furthermore, it has been shown that providing 
patients with accurate and meaningful information has a 
positive impact on return to work, pain, medication use, 

patient satisfaction with care, and overall improvement.20 
Specific self-care techniques include the application of heat 
or cold to control symptoms, stretching, all forms of walking 
and the use of relaxation techniques. Patient education is 
therefore an important part of the overall management of 
LBP and it is important that information and advice given to 
patients are individualised, specific and relevant.15

Other lifestyle interventions

Nutritional intervention also has a role in the prevention and 
management of LBP. This should focus on management of 
obesity and chronic degenerative or inflammatory arthritis. 
These interventions have already been reviewed in this 
series.47-49 There is very limited evidence for the use of 
other nutritional (including herbal) supplements.50 However, 
smoking cessation is an important lifestyle intervention 
for LBP,17 and the importance of this intervention for other 
chronic diseases has also been previously reviewed in this 
series.37
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