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Abstract: The occurrence of back pain and its associated risk factors were investigated among school children
in Nigeria with the aim of developing a robust predictive back pain model. Data were obtained using a self-
reported questionnaire which was distributed to 255 schoolchildren, aged 8 to 13 years. After data screening,
SPSS was used to analyze responses from 212 subjects. Exploratory factor analysis and logistic regression were
used as complementary statistical techniques to develop a robust model consisting of variables representative
of the population. The EFA identified the significance and interaction of the mechanical backpack factor,
psychosocial pain effect or feeling factor and the Individual activities factor while the logistic regression model
also identified four variables that are significantly associated with back pain among the children. They are
Closeness to school (OR=3.991; 95% CI 1.802-8.836), when pain started (OR=4.159; 95% CI 1.886-9.169), the use
of back pack (OR=10.926; 95% CI 4.836-24.686) and exposure to computer games (OR=2.509; 95% CI 1.057-5.953).
The study showed high prevalence of back pain among Nigerian school children and identified mechanical,
psychosocial and individual factors as the major contributors of back pain among them. 
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INTRODUCTION Another issue is the subjective interpretation of pain

The issue of back pain among schoolchildren remains no distinct definition and measurement of back pain and
a serious concern for parents, school authorities and the subject has been investigated under different factors
communities at large. The studies have shown back pain which are both subjective and objective in nature [8-10].
prevalent rate among school children ranges from 12-92% Subjective factors have included psychosocial and
depending on the regions [1-4]. Yet recommendations individual or personal while objective factors have
about it have continued to generate reactions among included biomechanics and physiological factors [6].
concerned professionals and academia. Although most of Some of the psychosocial factors studied include family
the previous studies were conducted within developed history, involvement in games, television and computer
countries [5] and recommendations were based on these games while, individual factors have included age, gender,
studies; the issue is a global phenomenon as children all weight and anthropometry.
over the world attend schools which serve as a formal Objective studies have mainly attributed the problem
training ground for stimuli needed for total development to the backpacks which is a major means of load carriage
to occur; and also a haven for children while the parents among school children [11]. Many have attributed the
are busy at work. A general usage of these findings excessive loading of the bag as the cause of  the  back
without related investigation may be responsible for the pain while  some reports believe that the backpack issue
recommendations failing within some regions as different is overemphasized as most studies have failed in
regions have a peculiar educational programmes and justifying the claims [8]. Most interventions had also
environment [6]. addressed  only   mechanical  variables such as backpack

as being perception by individuals [1, 7]. Hence, there was
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and furniture  while  little  has  been  reported  about
subjective  interventions  because  it  is  believed that
they  are  heterogeneous and difficult to address [12].
This heterogeneous nature has not been adequately
investigated as most studies have addressed them
individually. Yet, the back pain issue goes beyond just
identification of risk factors [7]. This study is aimed at
investigating the relationship between back pain and its
associated risk factors among Nigerian children with the
hope of developing a predictive model based on the
collective interaction among these variables using
multivariate statistical tools.

MATERIALS AND METHODS

Approval for the study was obtained from two
schools each from cities of Birnin Kebbi and Port Harcourt
in Nigeria. Birnin Kebbi is located in the northern part of
the country while Port Harcourt is in the south. A cross
sectional study was conducted among 255 children using
a questionnaire  to  obtain  their opinion on Back pain
and some identified psychosocial and personal risk
factors  such  as  area of perception, involvement in
games and computers. The  survey  was  conducted in
the  second quarter of 2012 and the questionnaire was
self-administered, though, the questions were read to the
children to enhance their understanding. The children
were told how to mark their choice on the questionnaire.
To accommodate the variability of speed, the teacher
ensured all questions were attended to before proceeding
to subsequent one. Also, the questionnaires were
checked for unanswered questions to minimize missing
data. Some of the questions such as Distance from
school, type of bag, positioning of the bag, volume of
load, mode of book selection, degree of pain, reaction
after pain etc. were assessed on a 4 point scale while
questions to investigate if they partake in sports, games,
computer games and if they felt back pain during those
events were assessed on a dichotomous scale. They were
also asked to indicate where and when they experience
back pain on a manikin. The data were collected and
coded into PASW Statistic 18 for analysis.

RESULTS

Two major statistical analyses were conducted to
investigate the relationship among the various risk factors
associated with back pain among the population:

Table 1: Frequency distribution of the schoolchildren’ age
Age Valid Cumulative
(Years) Frequency Percent Percent Percent
8.00 13 6.1 6.1 6.1
9.00 44 20.8 20.8 26.9
10.00 49 23.1 23.1 50.0
11.00 54 25.5 25.5 75.5
12.00 40 18.9 18.9 94.3
13.00 12 5.7 5.7 100.0
Total 212 100.0 100.0

Table 2: KMO and Bartlett’s Test value for final exploratory factor analysis
model

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .612
Bartlett's Test of Sphericity Approx. Chi-Square 177.608

Df 55
Sig. .000

Factor analysis to reduce the various components
into different construct consisting of corresponding
variables.
Logistic regression to build a model for predicting
the occurrence of back pain within the population.

Data from Two hundred and twelve children
comprising 106 boys and 106 girls were analyzed.
Questionnaires from a class of 30 were not included in the
analysis because visual inspection reveals similar
responses in all of them. 13 others were also excluded
because of multiple missing data. The age of the
population is 10.49±1.23 (mean ± SD) years. Table 1
shows the frequency table for the age distribution for the
population.

Exploratory factor analysis with Varimax rotation was
carried out to act as a data reduction technique.
Seventeen  variables  were imputed for initial analysis.
The initial analysis produce a KMO value of 0.559  and
the Bartlett’s test value was found to be significant.
Seven factors were extracted with the seven of the
variables accounting for 58% of the variance explained in
the model. The factors consist of variable with factor
loading greater than 0.32 [13]. Since a KMO value of 0.6 is
required to have a good factor analysis [13], some variable
with  Measure  of  Sampling Adequacy (MSA) value of
0.5 were eliminated based on the Anti-image correlation
matrix. Table 2 and 3 shows an improved KMO of 0.612
and Rotated component tables with three factors was
obtained with variables in the model accounting for
70.12% of the total variation.

Logistic regression analysis was employed in
developing a model to predict the occurrence of back pain
among  the population. The predictor variables were mode
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Table 3: Rotated component Matrix  showing Variables factored into 3a

constructs
Component
---------------------------------------------------------

Variables Backpack Individual Activities Psychosocial
Bag's content .487
mode of selection .740
Number of books .763
Feeling after carrying bag .620
Period of feeling pain .475
When pain started .571
When involve in games .599
back pain after games
Computer duration in a day .693
when involve in computer .600
Children awareness -.639
Extraction Method: Principal Component Analysis. 
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 7 iterations.

of transport (Mot2), closeness to school (Dfh2), when
pain started (pop2), backpack use (bpk2), feeling after
sleep (slp2), furniture (fut2), complain by family members
(Cbp2), sporting activities (Spt2), computer games (com2),
awareness (awn2), sex and age. Bivariant correlation
analysis was carried out to investigate multicollinearity
among the variables. Four predictors: Backpack use
(r=0.490, p<0.001), when pain started (r=0.289, p<0.001),
closeness to school(r=0.253, p<0.001), computer
games(r=0.221, p=0.001) and awareness(r=0.177, p<0.01)
are significantly correlated with the dependent variable,
while there was no significant correlation among the
predictors.

After  entering   the   variables   simultaneously
(using the Enter method) in the binary logistic regression
analysis, the output shows there was significant
difference between the full model and the null model with
intercept only, (12, N=212) = 80.215, p<0.01. The model2

has a sensitivity of 94.8%, specificity of 58.9% and overall
success rate of 85.3%. Table 4 shows the logistic
regression coefficient, Wald test and odd ratio for each of
the predictors. At a criterion of statistical significance of
0.05, only closeness to school (OR=3.815; 95% CI 1.679-
8.669), when pain started (OR=4.007; 95% CI 1.728-9.289)
and the use of backpack (OR=11.765; 95% CI 4.727-29.282)
have significant effect on the occurrence of back pain
among school children. The fit of the model was tested by
using backward stepwise (Likelihood ratio). Table 5
shows the logistic regression coefficient, Wald test and
odd ratio for each of the predictors for the adjusted model
using the backward:LR method. The method presented a
model consisting of four significant variables which
included  the  three  presented  by the use of enter
method. They  are:  Closeness  to  school (OR=3.991; 95%
CI  1.802-8.836),   when   pain   started  (OR=4.159;  95%
CI  1.886-9.169),  the  use  of back pack (OR=10.926; 95%
CI 4.836-24.686) and exposure to computer games
(OR=2.509; 95% CI 1.057-5.953) An compromising model
with best iteration based on the step where the change in
parameter estimation was not significant (change in
parameter estimate <0.001), step iteration history and
classification table during SPSS analysis was also
considered. Table 6 shows the logistic regression
coefficient,   Wald    test    and    odd    ratio   for   each  of

Table 4: Variables in the Logistic Regression Equation using Enter Method

95% C.I.for EXP(B)
------------------------------

B7 S.E. Wald df Sig. Exp(B) Lower Upper

Step 1 Mot2 -.019 .417 .002 1 .963 .981 .434 2.220a

Dfh2 1.339 .419 10.220 1 .001 3.815 1.679 8.669
Pop2 1.388 .429 10.468 1 .001 4.007 1.728 9.289
bpk2 2.465 .465 28.077 1 .000 11.765 4.727 29.282
slp2 -.115 .463 .061 1 .804 .892 .360 2.209
fut2 .240 .467 .265 1 .607 1.272 .509 3.177
Cbp2 -.068 .473 .020 1 .887 .935 .370 2.364
Spt2 .093 .580 .025 1 .873 1.097 .352 3.423
com2 .846 .458 3.408 1 .065 2.331 .949 5.725
awn2 .327 .565 .336 1 .562 1.387 .459 4.195
sex2 .323 .439 .542 1 .462 1.381 .584 3.264
Age .113 .157 .521 1 .470 1.120 .824 1.523
Constant -4.315 1.857 5.401 1 .020 .013

a. Variable(s) entered on step 1: Mot2, Dfh2, Pop2, bpk2, slp2, fut2, Cbp2, Spt2, com2, awn2, sex2, Age.
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Table 5: Variables in the Logistic Regression Equation using the Backward:LR Method

95% C.I.for EXP(B)
------------------------------

B S.E. Wald df Sig. Exp(B) Lower Upper
Step 1 Dfh2 1.384 .406 11.647 1 .001 3.991 1.802 8.836a

Pop2 1.425 .403 12.481 1 .000 4.159 1.886 9.169
bpk2 2.391 .416 33.059 1 .000 10.926 4.836 24.686
com2 .920 .441 4.352 1 .037 2.509 1.057 5.953
Constant -2.705 .583 21.498 1 .000 .067

a. Variable(s) entered on step 1: Dfh2, Pop2, bpk2, com2.

Table 6: Variables in the Equation
95% C.I.for EXP(B)
------------------------------

B S.E. Wald df Sig. Exp(B) Lower Upper

Step 1 Dfh2 1.335 .414 10.408 1 .001 3.799 1.689 8.547a

Pop2 1.376 .423 10.586 1 .001 3.961 1.729 9.076
bpk2 2.466 .454 29.495 1 .000 11.776 4.836 28.674
slp2 -.115 .461 .063 1 .803 .891 .361 2.198
fut2 .243 .459 .280 1 .597 1.275 .519 3.133
com2 .852 .455 3.503 1 .061 2.345 .961 5.726
awn2 .351 .549 .408 1 .523 1.420 .484 4.163
sex2 .347 .421 .678 1 .410 1.415 .619 3.231
Age .112 .156 .519 1 .471 1.118 .825 1.517
Constant -4.311 1.729 6.221 1 .013 .013

a. Variable(s) entered on step 1: Dfh2, Pop2, bpk2, slp2, fut2, com2, awn2, sex2, Age.

Table 7: Statistical comparison of the three models
Model with 4 variables Model with 9 variables Model with 12 variables

Omnibus Chi square/df 77.888/4 80.167/9 80.215/12
Hosmer and Lemeshow chi/df 4.732/6 (0.579) 9.902/9(0.272) 10.949/8(0.205)
-2 log likelihood 166.295 164.016 163.968
Nagelkerke R square 0.450 0.461 0.461
Sensitivity 93.5% 94.8 94.8%
Specificity 57.1% 58.9 58.9%
Success rate 83.9% 85.3 85.3%

the predictors for the compromising model. Table 7 shows logistic  regression  analysis  as  it  does  not  require
comparison of the three models based on statistical either  multivariate  normality  or  homogeneity of
indices. In all the models, when other variables are held variance-covariance   matrices   among    the   variables
constant, the odd ratio indicates that pupils using [14, 15]. The two analyses produced similar model
backpack are 11 times more likely to have back pain than consisting of the variables from the  major  constructs.
those not using. The models identify the significance and interaction of the

DISCUSSION feeling factor and the Individual activities  factors  [6].

Exploratory Factor analysis was used as a reduction associated with the constructs identified during the factor
technique because it helps to reduce large number of analysis shown in table 5. The first construct which
variables into factors that provide operational definition consist of the number of books and the mode of books
(a regression equation) for an underlying process [13]. indicate the relevance of the volume or weight of the
Because most of the variables are not normally school backpacks. Two variables associated with
distributed,  binomial  logistic regression was used to computer use form the Activity construct while when pain
build a representative model  of  back  pain  and started also feature in both EFA and the logistic
associated risk factors. This is due to the robust nature of regression model.

mechanical backpack factor, psychosocial pain effect or

The significant variables in the logistic regression are
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In this study, the logistic regression analysis showed There was no significant association between family
that backpack was the most significant variable histories about back pain and back pain among the
associated with back pain among the population. This is children. Similar with findings among the  Chinese  [18]
despite the fact that 78.3% of the children carried their but different from the findings among the Nordic
backpack behind on both shoulders as compared to 17% countries where there is association between family
on one shoulder and 4.4% on both shoulders but in front histories   and    back     pain     among     children   [23].
of them. The finding is further collaborated by the EFA No significant difference was found between back pain in
which factored number of books and mode of book boys and girls in this study. This may be due to the fact
selection together. Though some studies do not see the that the samples for this study comprised mainly of
relevance of backpack use to the problem of  back  pain, prepubescent children. Most studies that identified
[8, 16, 17], this study has statistically justified the difference between both genders have their samples
association of backpack use and back pain in school drawn from adolescent age group who have experienced
children. The finding is similar to that of the Chinese puberty and some studies have identified puberty to be
population [18] and Egyptian school girls [19] where the responsible for more back pain in girls than boys [24-27].
weight of the backpack was significantly associated with The prepubescent factor might also be responsible for the
back pain. Literature also abounds with studies justifying lack of significance in back pain occurring among different
the effect of the weight of the backpack on the back pain age groups. ANOVA analysis of back pain using age as
using biomechanics and physiological approach [6, 20]. a factor also shows there is no difference within groups.
Distance of the school from children’s home (closeness to There was no significant association between
school) was also found to  be  a  significant  contributor reported back pain and sleeping by the children. This was
to  back pain  occurrence.  Since  43.4%  takes less than contrary to the findings among Portuguese children [4]. 
10 minutes and 33% takes between 10 and 20 minutes to
get to school, a major factor responsible for this might be Representative Model: The choice of the best model can
the mode of transportation. 45.8% of the children walk to be challenging because care must be taken in making
school because of the proximity, with another 17.5% using decision based on data rather than theory [13]. From table
bicycle or motor bike on which most of them mount their 7, the model with all 12 variables (Table 4) has the best
bags on the back. Pressure is bounded to build on the statistic fit with the lowest-2 Log likelihood value [13-15]
vertebrae column since these three modes of but it has only 3 variables significantly associated with
transportation did not provide backrest leading to back pain. The adjusted model based on Backward LR
reported back pain. method (Table 5) consists of only four variables that are

Children’s exposure to computer games was found to all significant to back pain. The compromising model
be significantly associated with back pain. This is (Table 6) provides a middle ground between the two
different from that of the Chinese population where models as it has the same success rate and predictive
children are constrained from playing games and watching capacity (pseudo R ) with the model in 12 variables and
TV [18]. The exposure in Nigeria has been enhanced also has a minimized number of non-significant variables
through cheaper hand phones and commercial computer based on statistical consideration.
games centers; together with an average household’s The findings in this study are important as it reports
love for local TV programmes, the period of confinement the  prevalence   of   back  pain  among  school  children
of children to a specific location has increased in Nigeria, a country in sub-Saharan Africa where very
tremendously. Though the children did not identify little is  known  about  the occurrence of non-specific
school furniture use in the school as a significant risk back pain association with backpack usage. Also, the
factor, the effect of confinement as a result of games and study covers the prepubescent school  children in
television at home can be associated with the back pain. primary school as they constitute 94% of the samples
However Trigueiro et al. [4] found significant association used for the study. 
between back pain and school furniture among
Portuguese school children. CONCLUSION

The period the pain started was also found to be
significantly associated with back pain  in  the  study. From this study, it can be concluded that the
This can be an indication of the persistence of back pain prevalence of back pain among Nigerian school children
as a child grows into adulthood, for research already links is high as 73.6% of the school children reported having
back pain among adults to their childhood [21, 22]. back  pain.  While  many  articles have contradictory view

2
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on the association of back pain and the factors, this study 10. Li, G. and P. Buckle, 1999. Current Techniques for
has used EFA, a multivariate statistical approach rather
than the usual univariate approaches commonly reported
in the literatures, to identify variables that are significantly
associated. The authors are not aware of any previous
researches which have used exploratory factor analysis to
group data associated with back pain among school
children. This study  has  therefore  supported Adeyemi
et al. [6] and Marras [7] that systematic analysis is a
better approach to the analysis of the back pain problem
in schools.
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