
ORIGINAL ARTICLE

Low back pain in schoolchildren: the role of mechanical
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Background: Low back pain (LBP) in schoolchildren with no apparent clinical cause is known to be a
common problem, but considerably less is understood regarding the aetiology of such pain.
Aim: To assess the role of both mechanical and psychosocial factors (including emotional and behav-
ioural problems and other somatic pain complaints) in childhood LBP.
Methods: A cross sectional study was carried out in a population of 1446 schoolchildren aged 11–14
years. Information on these potential risk factors for LBP was sought using a self complete questionnaire
and a five day bag weight diary.
Results: Mechanical factors such as physical activity and school bag weight were not associated with
LBP. However, strong associations with LBP were observed for emotional problems, conduct problems,
troublesome headaches, abdominal pain, sore throats, and daytime tiredness.
Conclusion: Results suggest that psychosocial factors rather than mechanical factors are more
important in LBP occurring in young populations and could possibly be a reflection of distress in school-
children.

It is understood that low back pain (LBP) with no apparent

clinical cause is common in childhood, but the aetiology of

this pain remains unclear. Most of the epidemiological

research has investigated mechanical and physical factors as

possible causative mechanisms.1 A recent study found that

Italian schoolchildren were carrying weights that exceeded

the body weight/load ratio limits proposed for adults,2 and a

number of studies have shown that backpack load was associ-

ated with LBP in childhood.3–5 Psychosocial factors have been

implicated in other unexplained pain symptoms among

children. A study conducted in Sweden found that psychoso-

cial and emotional factors were more important than physical

parameters in the reporting of childhood headaches and gen-

eral joint and musculoskeletal pains.6 Others have suggested,

as with adults, that adverse psychosocial factors may increase

the risk of LBP in children.7 Under this hypothesis, LBP may be

a manifestation of distress and commonly occur with other

unexplained pain symptoms.

The current study aimed to investigate the association

between (1) mechanical factors and (2) psychosocial factors

and LBP in schoolchildren. We also wished to determine to

what extent LBP was associated with the reporting of other

childhood pain complaints.

METHODS
Study design
We conducted a cross sectional survey involving secondary

schools in two areas of northwest England: Cheshire and

North Derbyshire. The Director of Education and local

research ethics committees in each area approved the study.

Study population
The survey area as a whole is mixed in terms of socio-

demographic characteristics and includes both rural and

urban communities. Schoolchildren in Years 7–9 (aged 11–14

years) attending either state or independent (fee paying)

schools in the area were eligible to take part in the survey. This

particular age group was chosen to simplify proposed data

collection of LBP incidence at one year. When a school agreed

to take part they were asked to provide either one or two

classes.

Survey procedure
In schools which agreed to participate, data were collected

between November 1999 and July 2000 to coincide with the

British school year. Investigators visited each participating

school to administer a self completion questionnaire to the

children in participating classes and to make anthropometric

measurements.

Pain status
The questionnaire had been assessed in a pilot study and was

found to be both reliable and comprehensible.8 We used two

methods of assessment to identify LBP status: a direct

question (“In the past month have you had low back pain

which lasted for one day or longer?”) and a preshaded mani-

kin question (“In the past month have you experienced pain

in the shaded area which lasted for one day or longer?”) (fig

1). To fulfil our criteria for LBP, participants had to respond

positively to both questions.

Mechanical factors
Mechanical factors in this population were assessed by body

mass index (BMI), school bag weight, part time jobs involving

heavy lifting, and physical activity.

Body mass index
During the school visit, investigators made anthropometric

measurements on each participant, which included height

and weight measurements (using a tape measure and

calibrated Salter Electronic Scales) with a standardised proce-

dure. BMI was calculated as the ratio of weight (kg) to height

(m) squared and was transformed into quintiles for analysis.
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School bag weight
A five day bag diary recorded information relating to bag

weight, method of carrying the bag, and type of school bag

carried over a typical school week. Spring scales were left in

each school for daily measurement of school bag weight.

Average daily bag weight was calculated by summing the bag

weight over each of the five days and dividing by the number

of days. Data were then transformed into quintiles for analy-

sis. Percent body weight carried was calculated by dividing the

average daily bag weight by the weight of the child and trans-

forming the data into quintiles.

Part time jobs involving heavy lifting
Schoolchildren were asked in the questionnaire if they had a

part time job and if it involved lifting heavy items.

Physical activity
Physical activity levels were assessed using closed questions

relating to type, frequency, and duration of 17 types of sport-

ing activities during the past week. This allowed the total time

participating in sports to be calculated (and was analysed in

tertiles). Sedentary activity levels were assessed by combining

the amount of time spent watching television and on the

computer during the past day. The data were then trans-

formed into quartiles.

Psychosocial factors
The Strengths and Difficulties Questionnaire (SDQ) was used

to measure psychosocial factors.9 The SDQ is a short

behavioural screening tool which provides coverage of adoles-

cents’ behaviours, emotions, and relationships. It includes five

separate dimensions (each scored out of 10)—four relating to

negative behaviour or “difficulties” (hyperactivity, conduct

problems, emotional problems, and peer problems), and one

focusing on positive behaviour (strengths): the prosocial

dimension. The psychosocial measure (the SDQ), has been

assessed previously in a community setting of children aged

11–14 years and found to be a valid and reliable instrument for

measuring behaviour.9 For analysis purposes, each dimension

of the SDQ was transformed into tertiles.

Other common childhood complaints
Schoolchildren were asked on how many days in the past

month they had experienced troublesome headaches, abdomi-

nal pain, and sore throats. Daytime tiredness was measured

using a visual analogue scale (0–100 mm) relating to usual

levels of tiredness; all were analysed as tertiles.

Statistical analysis
Logistic regression was used to quantify relations with LBP

using odds ratios and 95% confidence intervals. Significant

results from the univariate analysis (p < 0.05) were then

entered into a multivariate model to establish factors that

were independently associated with LBP. All analyses were

conducted using Stata software (Statacorp, 1995).

RESULTS
Participation rates
Eighty schools were identified in the study region, of which 39

agreed to participate in the study. This gave access to 56 classes

which totalled 1496 schoolchildren. In total, 1446 of 1496 eli-

gible schoolchildren took part, giving a participation rate of

96.7%. Reasons for non-participation included 13 children

who were not given permission to take part by their parents

and 37 children who were absent on the day of the survey and

did not respond to further contacts. Boys represented 46.1% of

the sample (n = 667). The LBP questions were fully completed

by 1376 schoolchildren on which the following analysis is

based.

The one month period prevalence of LBP in the study popu-

lation was 23.9% (n = 330). Girls reported higher prevalence

rates than boys (28% v 19%; χ2 = 14.7, p < 0.001) and, in both

genders, prevalence increased significantly with age (girls:

LBP at 11 years, 18%; LBP at 14 years, 34% (χ2 trend = 13.5;

p < 0.001); boys: LBP at 11 years, 14%; LBP at 14 years, 25%

(χ2 trend = 7.3; p = 0.007)).

Mechanical factors
No evidence of an association was observed between BMI and

LBP (table 1). The median five day average load, of those

schoolchildren who completed and returned the bag diary

(n = 1132, 78%), was 4.5 kg (IQR 3.6–5.9 kg). The individual

five day average loads ranged from 1.2 kg to 18 kg with almost

three quarters of children carrying loads between 2 and 6 kg.

There was no relation however between average load carried

and the likelihood of reporting LBP (table 1). The rucksack

was the most common type of bag carried to school (73%) and

one shoulder (50%) was the most common method of

carrying the school bag. However, LBP was not significantly

associated with either the type of bag carried or the method of

carrying (data not shown). The median average load was 9.7%

of body weight (IQR 7.1–12.6%). In total, 91 (8%) children

were carrying loads greater than 8 kg, representing approxi-

mately one fifth of their body weight. However, there was no

significant relation between percentage body weight carried

and the likelihood of reporting LBP. Indeed the lowest risk was

reported among those carrying the highest percentage body

weight.

The amount of schoolchildren reporting having a part time

job was 25% of the sample (n = 320). Children who had a part

time job had a 60% increase in odds of reporting LBP (OR 1.6,

95% CI 1.2 to 2.2), although among those with a part time job

there was no association with reporting lifting heavy items

(OR 0.8, 95% CI 0.5 to 1.4). There was a modest and margin-

ally significant association between the top tertile of time

spent playing sports (>4 hours per week) and reporting low

back pain LBP (OR 1.4, 95% CI 1.02 to 1.9) (table 2). On

analysis of the relation between each of the 17 individual

sporting activities and the reporting of LBP, positive relations

were only observed for roller blading (OR 1.4, 95% CI 1.1 to

1.9) and rugby (OR 1.8, 95% CI 1.2 to 2.6). Furthermore, no

associations were observed between amount of sedentary

activity (that is, watching television, using computers) and

LBP (table 3).

Figure 1 Definition of low back pain according to preshaded
manikin.
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Psychosocial factors
Table 4 shows the relation between psychosocial factors and

LBP. A high score on the four “difficulties” dimensions shows

increased levels of difficult behaviour, whereas a high score on

the “strengths” dimension shows high levels of positive

behaviour. After adjusting for age and gender, children report-

ing higher levels of all four “negative” behaviour categories

were significantly more likely to report LBP. Children reporting

conduct or emotional problems had a threefold increased

odds of reporting LBP, and those scoring higher on the hyper-

activity and peer problems scales had a 50% increased odds of

reporting LBP. Prosocial behaviour (which is the “positive”

behaviour measure) was not associated with LBP.

Other common childhood complaints
Strong associations were observed between LBP and the

reporting of other somatic symptoms. After adjusting for age

and gender, children reporting troublesome headaches for

more than three days in the past month had a threefold higher

odds of reporting LBP than those not reporting this symptom.

Similar results were found for troublesome abdominal pain,

sore throats, and high levels of daytime tiredness (table 5).

Multivariate analysis
The positively associated factors from the univariate analysis

were entered into a multivariate model to identify those that

were independently associated with LBP (table 6). Six factors

were found to be independently associated with LBP (conduct

problems, emotional problems, troublesome headaches, trou-

blesome sore throats, daytime tiredness, and having a part

time job). Hereafter, the prevalence of LBP was assessed in the

whole study population according to the number of exposures

reported (in the highest category). Prevalence increased

monotonically from 12% among those with 0 factors to 70%

among those with all six factors (fig 2).

DISCUSSION
This is the largest population based study which has assessed

the association between both mechanical and psychosocial

factors, and LBP at early ages. The two main findings of this

survey were that mechanical factors were not associated with

the reporting of childhood LBP whereas there were strong

associations with emotional problems, conduct problems, and

other common childhood complaints.

The participation rate was high (97%) because the

investigators were present during data collection to ensure all

questionnaires were fully completed and returned. It is there-

fore unlikely that bias resulting from non-participation had an

effect on the observed results. However, there are potential

weaknesses. It could be argued that the outcome measure

used (one month period prevalence of LBP) would include

Table 1 Risk of LBP in relation to mechanical factors in quintiles using univariate analysis (n=1376)*

Mechanical factors Total No. with LBP % LBP Odds ratio* (95% CI)

Body mass index
12.2 to 17.1 263 52 19.7 1.0 (referent)
17.2 to 18.6 263 56 21.3 1.0 (0.7 to 1.6)
18.7 to 20.2 268 57 21.3 0.9 (0.6 to 1.4)
20.3 to 22.4 267 69 21.8 1.2 (0.8 to 1.8)
22.5 to 34.7 262 76 29.0 1.4 (0.9 to 2.1)

Average (5 day) load
1.2 to 3.4 kg 216 48 22.2 1.0 (referent)
3.5 to 4.2 kg 217 52 23.9 1.2 (0.7 to 1.9)
4.3 to 5.0 kg 220 58 26.9 1.5 (0.9 to 2.3)
5.1 to 6.3 kg 210 47 22.4 1.1 (0.7 to 1.7)
6.4 to 18.0 kg 217 46 21.2 0.9 (0.6 to 1.4)

% body weight carried
2.2 to 6.6% 214 58 27.1 1.0 (referent)
6.7 to 8.8% 211 54 25.6 1.0 (0.7 to 1.6)
8.9 to 10.5% 204 45 22.1 0.9 (0.5 to 1.4)
10.6 to 13.5% 209 46 22.0 0.9 (0.6 to 1.4)
13.6 to 32.1% 210 35 16.7 0.6 (0.4 to 1.0)

*ORs adjusted for age and gender in a logistic regression model.

Table 2 Risk of low back pain by total time spent participating in sports† (n=1376)

Time (min) Total No. with LBP % LBP Odds ratio* (95% CI)

<121 456 109 23.9 1.0 referent
121–240 451 102 22.6 1.1 (0.7 to 1.4)
>240 469 119 25.4 1.4 (1.02 to 1.9)

*ORs adjusted for age and gender in a logistic regression model.
†Sports included: football, cricket, basketball, swimming, hockey, tennis, badminton, squash, field sports, dancing, cross country running, rounders,
gymnastics, rugby, horse riding, roller blading, mountain biking.

Table 3 Prevalence of LBP by time spent in minutes in sedentary activities during the past day (n=1376)*

Sedentary activities (min) Total No. with LBP % with LBP Odds ratio (95% CI)

15 to 140 150 34 22.7 1.0 (referent)
141 to 210 167 38 23.8 1.0 (0.6 to 1.8)
211 to 330 152 39 25.7 1.2 (0.7 to 2.1)
>330 137 32 23.4 1.3 (0.7 to 2.3)

*ORs adjusted for age and gender (missing = 770) in a logistic regression model.
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some relatively minor low back pain. However previously pub-

lished work from the same study has shown that nearly all of

the children who reported LBP also reported some related

limitation to daily activities (94%).8 We were concerned about

the validity of the mechanical and psychosocial measures

employed. The completion rate of the bag weight diary by the

children was good (78%). However, we were concerned as to

how accurately the children weighed their bags over the five

day period, and therefore the bags were measured on the first

day by the investigators bags as a validity check. An additional

analysis considering only the first day measurements also

showed no association between mechanical load and LBP

(data not shown) Therefore it seems unlikely that measure-

ment error is likely to account for the “negative” results.

Height and weight measurements for the calculation of BMI

were taken by the investigators using calibrated instruments

and standardised procedures.

Only a longitudinal prospective study could investigate the
relative contribution of mechanical and psychosocial factors
in the aetiology of LBP. Thus from the present results we can-
not directly assess whether mechanical load exposure has
been altered as a consequence of LBP experience. However, we
were able to examine the hypothesis that those with the high-
est mechanical exposures were particularly healthy children—
that is, those with high mechanical exposures who had expe-
rienced LBP and reduced their exposure (a variation of the
healthy worker effect10). As an example we found that of those
reporting the highest quintile of percentage body weight car-
ried, 38% reported ever experiencing LBP (quintile 1, 39%; 2,
43%; 3, 33%; 4, 35%) suggesting that this was not the case. We
also cannot tell whether psychosocial and somatic factors are
a consequence or cause of LBP in schoolchildren. However,
LBP studies among adults have suggested that psychological
distress is a predictor of future onset rather than merely a
consequence.11 12

Table 4 Risk of LBP in relation to psychosocial factors (SDQ) using univariate analysis (n=1376)*

SDQ dimension Total No. with LBP % LBP Odds ratio* (95% CI)

Difficulties
Hyperactivity/inattention

Low 549 109 19.9 1.0 (referent)
Medium 450 113 25.1 1.3 (1.0 to 1.7)
High 376 108 28.7 1.6 (1.2 to 2.2)

Conduct problems
Low 462 67 14.5 1.0 (referent)
Medium 582 150 28.2 2.2 (1.6 to 3.0)
High 331 113 34.1 3.5 (2.4 to 4.9)

Emotional problems
Low 618 100 16.2 1.0 (referent)
Medium 400 91 22.8 1.5 (1.1 to 2.1)
High 357 139 38.9 3.1 (2.3 to 4.3)

Peer problems
Low 734 156 21.3 1.0 (referent)
Medium 286 78 27.3 1.4 (1.0 to 1.9)
High 355 96 27.0 1.5 (1.1 to 2.0)

Strengths
Prosocial behaviour

High 346 89 25.7 1.0 (referent)
Medium 508 134 26.8 1.1 (0.8 to 1.5)
Low 521 107 20.5 0.8 (0.6 to 1.2)

*ORs adjusted for age and gender in a logistic regression model (missing = 1).

Table 5 Risk of LBP in relation to reporting other common childhood complaints using univariate analysis (n=1376)*

Common childhood complaints reported
(in past month)† Total No. with LBP % LBP Odds ratio* (95% CI)

Headache
No days 471 67 19.9 1.0 (referent)
1–2 days 520 118 25.1 1.7 (1.2 to 2.4)
More than 3 days 366 142 28.7 3.5 (2.5 to 5.0)
(missing = 19)

Abdominal pain
No days 640 105 14.5 1.0 (referent)
1–2 days 576 167 28.2 1.9 (1.4 to 2.5)
More than 3 days 136 53 34.1 3.1 (2.1 to 4.7)
(missing = 24)

Sore throats
No days 511 79 16.2 1.0 (referent)
1–2 days 470 123 22.8 1.8 (1.3 to 2.5)
More than 3 days 376 127 38.9 2.7 (1.9 to 3.7)
(missing = 19)

Day time tiredness
Low 550 80 21.3 1.0 (referent)
Medium 374 87 27.3 1.7 (1.2 to 2.4)
High 436 156 27.0 3.1 (2.3 to 4.2)
(missing = 16)

*ORs adjusted for age and gender in a logistic regression model.
†Daytime tiredness measured using VAS.
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Previous studies have also failed to establish a relation

between LBP in children and anthropometric parameters such

as BMI.13 We also found no association between school bag

weight and the reporting of childhood LBP. The evidence in

this area is sparse although several studies which have

considered such an association have observed relations

between heavy mechanical load and LBP.2 4 5 A possible expla-

nation for the conflicting results found in the present study

could be that in contrast to other studies,2 4 the bag weights

carried in the present study were comparatively modest (on

average 4.5 kg). The present study also observed a modest

relation between the prevalence of self reported LBP and high

sports activity. Two cross sectional studies where both leisure

and sporting activities were assessed, did not find an

association with childhood LBP14 15; however, extremes of

sporting activities have been implicated in childhood LBP in

other studies.1 16

On univariate analysis, the negative behavioural dimen-

sions were all strongly associated with the reporting of LBP

while the positive behavioural dimension was not. This is in

agreement with a previous study which found that adverse

psychological factors were positively associated with the

reporting of LBP in schoolchildren.17 In the present study, con-

duct and emotional problems remained important predictors

of LBP on multivariate analysis. These findings reflect those of

a study conducted in Finland among schoolchildren, which

found that children with widespread pain reported more

emotional and behavioural problems than those without pain,

and showed that tiredness during the day was a risk factor for

the persistence of pain.18 Furthermore, a recent study of chil-

dren aged 3–17 years attending a medical practice in Australia

found that children experiencing frequent abdominal pain

were more likely to be anxious and experience sleep

disturbances when compared to children with no abdominal

pain.19

Somatic complaints (such as headaches, stomach aches,

and musculoskeletal pain) have also previously been associ-

ated with emotional, disruptive, anxiety, and depressive disor-

ders in a population of 4500 children aged 9–16 years.6 It could

be argued that all of these complaints may be a reflection of

distress, and thus there is a subgroup of children who are

more likely to report pain of any nature—that is, the “painful

person”. Furthermore, the findings suggest co-morbidity

between LBP and other frequently occurring common

childhood complaints. Both stomach aches and headaches are

known to coexist in adults and children,20 although the reason

for this remains unknown. However, our results suggest that

this could be a manifestation of somatisation.

The findings from our population study among children

suggest that psychosocial rather than mechanical factors are

important in reporting LBP among children. Further, LBP is

most common among children reporting other frequent

childhood symptoms and may be a marker of somatisation.

Although our data do not provide support for mechanical load

being a short term risk factor for LBP, we cannot exclude del-

eterious longer term effects, highlighting the need for long

term follow up studies of populations such as this.
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Stop tuberculosis!

The famous Nobel Prize awarded novel “Der Zauberberg” by
Thomas Mann describes the life of posh people treated for lung
tuberculosis (TB) over months or even years in a private hospital

in the Swiss alpine village of Davos about a hundred years ago. Medi-
cal treatment options were limited, but food, wine, and entertainment
were excellent. The situation is quite different for most people suffer-
ing from TB today.

In 1993 the World Health Organization (WHO) declared tuberculo-
sis to be a global health emergency: one out of three of the world
population are infected. According to the “Fifth Annual Report on
Global TB Control”, 8.7 million people contracted active tuberculosis
(TB) in 1999 and 1.7 million people died from it. Although the major
toll has to be paid by the poorest people in the poorest countries—
those who also struggle most with the HIV epidemic!—Europe is by
no means free from TB and problems thereof.

In the WHO European region, comprising 51 countries, the yearly
incidence of new TB cases (defined as smear-positive) is 10 per
100 000 population. Although the incidence is <10 in 30 of these
countries (including all Western European states), it is still >20 in 9
countries with peaks of 46 in Romania, 43 in Kazakhstan, and 35 in
Kyrgzystan.

Another challenge is multidrug resistant tuberculosis (MDR-TB),
defined as resistance of Mycobacterium tuberculosis to at least isoniazid
and rifampicin. Although not a significant problem in Western Europe
with a prevalence of less than 1%, high MDR-TB prevalence is
currently a major problem in Estonia (14%), Latvia (9%), and parts of
the Russian Federation (6–9%). While other Eastern European coun-
tries such as Poland, Slovakia, and Slovenia have low MDR-TB preva-
lence rates (<1%), surveillance in large parts of the Russian
Federation and the former Soviet Republics of Central Asia is not
existent. This lack of data is a major concern!

A few years ago, the “Stop TB” programme was launched by WHO
and several other institutions like the World Bank. Major goals of this
initiative are to assess progress towards the WHO year 2005 targets for
TB case detection (70%) and treatment success (85%) and to increase

the access to direct observed, short course treatment (DOTS) for as
many TB patients as possible. DOTS is considered to be the key to con-
trol MDR-TB, which is associated with non-compliant treatment.
From a global perspective, the number of countries implementing the
DOTS strategy (at least in part) increased by 8 during 1999, bringing
the total to 127 (out of 211). However, the proportion of the world’s
population that had access to DOTS increased only slightly from 43%
in 1998 to 45% in 1999. If the present trend continues, the target of
70% case detection under DOTS will not be reached until 2013.

New cases of TB still continue to rise year by year, mainly because of
increasing incidence in those African countries which are most
affected by the epidemic of HIV/AIDS. If this trend is maintained,
approximately 10 million new cases are expected in 2005 with most
cases in Africa. With the constant influx of Africans emigrants, this
worrisome development is likely to affect the rest of the world,
including Europe.

The WHO efforts to fight TB are both laudable and necessary. Where
can they lead us? In developed countries, increased awareness of the
emerging problem of TB is important to provide further funding of
vaccine and drug development. The efficacy of the only available vac-
cine, BCG, is far from optimal and researchers have been struggling
for improvement. The task has proven to be difficult, but not
impossible—for example, recombinant technology is promising. Also,
the possibility of developing new TB drugs should be intensely
explored. Finally, incentives such as grants need to be created to sup-
port young scientists interested in TB research. There is hope, so let us
not give up the fight.

Suggested reading on the web:
http://www.stoptb.org
http://www.who.int/gtb/publications/globrep01/summary.html
http://www.who.int/emc-documents/antimicrobial_resistance/
whocdstb2000278c.html

Ulrich Heininger
European Editor

Low back pain in schoolchildren 17

www.archdischild.com

http://adc.bmj.com

