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Does the weight of the schoolbag influence the occurrence of 
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Abstract

Background: There	 is	 a	 global	
controversy	 on	 the	 role	 of	 schoolbag	
weight	 in	 the	 occurrence	 of	 Low	 Back	
Pain (LBP) in schoolchildren.
Objectives: To determine whether age and 
gender	influence	the	relationship	between	
LBP	 and	 School	 bag	 weight	 among	
schoolchildren in Douala, Cameroon.
Methods: We conducted a post hoc 
analysis of a cross-sectional study. 
Schoolchildren surveyed completed a 
self-administered questionnaire with 
the assistance of trained interviewers. 
We recorded sociodemographics, usual 
physical activity, and clinical data. 
Schoolbags	were	weighted	on	the	day	of	
the	survey.	Informed	consent	was	obtained	
from the parents.
Results: Of the 1075 children (532 girls), 
132 (12.3%) had LBP monthly. The 
median age was 11 years [range, 8–14 
years].	There	was	no	relationship	between	
LBP	 and	 the	 weight	 of	 the	 schoolbag,	
regardless of gender, BMI, duration of 
pain, type of school, distance and way of 
transportation from home to school, and 
age. However, there was a trend toward 
an	association	between	schoolbag	weight	
in schoolchildren aged 8 to 10 years old 
carrying	 a	 schoolbag	 weighing	 >	 15%	
of	 their	 body	 weight	 (p	 =	 0.05).	 When	
looking	at	gender,	a	significant	association	
was found only in girls aged 8 to 10 with 
a	schoolbag	weight	>	15%	of	 their	body	
weight	(p	=	0.036).
Conclusion: Schoolbag	 weight	 was	
associated with the development of low 
back	pain	only	in	girls	aged	8	to	10	years	
old	 carrying	 a	 schoolbag	weighing	more	
than	15%	of	their	body	weight.
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Introduction

Low	Back	Pain	(LBP)	is	one	of	the	most	
prevalent	 musculoskeletal	 conditions.	 It	
is	a	leading	contributor	to	disease	burden	
and	a	leading	global	cause	of	years	lived	
with	disability1. Several studies show that 
LBP is not only the prerogative of adults 
and elderly people. It also affects children 
and adolescents with mean LBP point, 
one-year, and lifetime prevalence of 12%, 
33%,	and	36%,	respectively2,3. In addition, 
the prevalence of LBP also increases 
with age in children4. Their impact 
can	 be	 considerable	 and	 significantly	
restrict children’s activities of daily 
living, including school attendance and 
participation in recreational and sports 
activities5. Although not well evaluated, 
the	direct	costs	of	LBP	are	enormous,	but	
the	burden	also	arises	from	parental	missed	
work	and	associated	lack	of	productivity5.
							Many	risk	factors	have	been	identified	
as associated with the occurrence or 
persistence of LBP in children and 
adolescents. These include female gender, 
rapid	growth,	 overweight	 and/or	obesity,	
time spent watching television or using 
a	 computer	 (probably	 smartphones	 and	
tablets	as	well),	mood	disorders,	smoking	
(even passive), personal history of spinal 
injury, family history of LBP (especially 
in parents), and poor seating positions in 
class6-8. Competitive sports are another 
major	 risk	 factor	 for	 LBP	 in	 children6-8. 
However, the incidence of LBP in 
children	describes	a	U-shaped	association	
with physical activity: low and high levels 
of physical activity are associated with a 
higher	risk	of	developing	LBP9.
    There is much controversy in the 
literature	about	the	role	of	the	schoolbag,	
particularly	 the	 backpack,	 in	 the	
occurrence of LBP in schoolchildren. 
Indeed, several studies have found an 
association	 between	 LBP	 and	 schoolbag	
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carriage10-13. However, this relationship was not found 
in many other studies2,8,14-19.	This	lack	of	relationship	is	
reinforced	 by	 the	 results	 of	 two	 systematic	 reviews	 of	
the	literature,	which	did	not	show	an	association	between	
schoolbag	weight	and	LBP	among	schoolchildren	aged	9	
to	16	years	old,	despite	having	been	assumed	for	years	
and	 sounding	 plausible2,14. In our primary study, we 
did	not	find	an	association	between	LBP	and	backpack	
weight8.	 However,	 we	 did	 not	 take	 into	 consideration	
the age groups. Therefore, we conducted this study to 
determine whether children’s age and gender could 
influence	 the	 relationship	 between	 LBP	 and	 backpack	
weight among schoolchildren in Cameroon.

Materials and methods

Study design and sample:  We conducted a post hoc 
analysis from a survey of schoolchildren attending 
primary schools in the city of Douala, Cameroon 
between	 December	 2015	 and	 May	 20168. Its purpose 
was to determine the prevalence of LBP in Cameroonian 
schoolchildren	 and	 to	 describe	 the	 associated	 factors.	
The	study	was	approved	by	 the	 local	ethics	committee	
and complied with the principles of good clinical practice 
and	the	Declaration	of	Helsinki	for	medical	research	in	
humans.	Signed	informed	consent	forms	were	obtained	
from parents. Schoolchildren were interviewed during 
free hours, without their parents or guardians. They 
completed a self-administered questionnaire with the 
assistance of one or two trained interviewers for this 
survey.
						We	randomly	selected	10	schools	(5	public	schools	
and 5 private schools). Convenience sampling was 
conducted among schoolchildren in the upper primary 
category	 (classes	 5	 and	 6)	 because	 we	 assumed	 that	

they	were	most	likely	to	provide	reliable	answers	to	the	
questions	they	would	be	asked.

LBP assessment:  Children with LBP at least monthly 
for the last 3 months were included in this study. LBP 
was	defined	as	 “pain	or	discomfort	 in	 the	 area	 located	
between	 the	 lower	 margin	 of	 the	 twelfth	 ribs	 to	 the	
lower gluteal folds with or without pain referred into 
one	 or	 both	 lower	 limbs	 that	 lasts	 for	 at	 least	 one	
day”20. The questionnaire assessed sociodemographic 
characteristics, anthropometric data, physical activity, 
and	sport	participation,	 self-reported	by	schoolchildren	
of	the	parental	history	of	LBP,	and	risk	factors	for	LBP	in	
children.	The	weight	of	 schoolchildren	and	schoolbags	
was	measured	with	 a	mechanical	 calibrated	 scale.	The	
weight	of	each	schoolbag	was	compared	with	the	weight	
of	its	owner.	A	schoolbag	weight	of	less	than	10%	was	
considered normal21.

Data analysis:  Data were analyzed using Epi Info 7.1.5 
software	 (CDC,	Atlanta,	GA,	USA).	All	 variables	 that	
were	 significantly	 associated	 with	 LBP	 in	 bivariate	
analysis were included in a multiple logistic regression 
model to adjust the confounding effects. Statistical 
significance	was	established	at	p	<	0.05.

Results

Baseline characteristics of schoolchildren with low back 
pain:  Of the 1075 children included in the study, 132 
(12.3%) reported having LBP monthly. They were 32 
(2.9%) reported shoulder pain and 8 (0.7%) reported 
neck	 pain.	 Table	 1	 displays	 the	 main	 demographic,	
clinical	and	biological	characteristics	of	schoolchildren 
experiencing LBP. 

Table 1: Baseline	characteristics	of	the	schoolchildren	with	low	back	pain

Items

Schoolchildren

surveyed

(n = 1 075)

Schoolchildren with low 

back pain (n = 132)

No. (%) No. (%)
Median age, years [range] 11 [8–16] 10 [8–14]

Gender
Male 543 (50.5) 51 (38.6)
Female 532 (49.5) 81 (61.4)

Body mass index, kg/m2 

< 18.5 24 (2.1) 4 (3.0)
18-25 928 (86.5) 110 (83.4)
> 25 123 (11.4) 18 (13.6)

Eldest sibling 429 (39.9) 45 (34.1)

Type of school
Public 640 (59.5) 53 (40.1)
Private 435 (40.5) 79 (59.9)

Educational level
Grade 6 434 (40.4) 60 (45.4)
Grade 7 641 (59.6) 72 (54.6)
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Parental history of low back 
pain

No 580 (53.9) 44 (33.3)
At least one parent 495 (46.1) 88 (66.7)

Course of low back pain in 
schoolchildren

< 1 month 4 (0.4) 4 (3)
1 – 3 months 8 (7.4) 8 (6.1)
> 3 months 120 (11.2) 120 (90.9)

Factors associated with low back pain:  Factors 
associated with LBP in multivariate analysis are female 
gender	[OR	=	1.73;	p	=	0.004],	competitive	sports	[OR	=	

1.61;	p	=	0.038],	parental	history	of	LBP	[OR	=	3.01;	p 
=	0.024],	and	bad	sitting	position	[OR	=	1.89;	p	=	0.004]	
(Table	2).

Table 2: Factors associated with LBP in schoolchildren in multivariate analysis

Items  OR* 95% CI† P-value
Sex 1.73 1.19-2,52 0.004
Competitive sports 1.61 1.03-2.53 0.038
Bad sitting position 1.89 1.07-3.33 0.004
Parental low back pain 1.88 1.23-2.89 0.004
*OR:	odds	ratio;	†CI:	confidence	interval.		

Relationship between low back pain and schoolbag:  The 
type	of	schoolbag	used	by	all	schoolchildren	in	our	study	
was	the	backpack.	The	mean	schoolbag	weight	was	4.9	
±	1.9	kg.	It	was	heavier	in	women	(5.0	±	1.8	kg	vs. 4.7 
±	2.0	kg;	p =	0.032).	The	mean	schoolbag	weight	as	a	
percentage	of	body	weight	was	8.46	±	5.0%.	The	mean	

schoolbag	weight	of	schoolchildren	with	LBP	was	5.5	±	
1.4	kg,	with	no	difference	with	 schoolchildren	without	
LBP (p = 0.37). Of the 132 schoolchildren with LBP, 99 
had	 schoolbags	weighing	≥	10%	of	 their	body	weight.	
The	percentage	of	 schoolbag	weight	 to	body	weight	 is	
summarized	in	Table	3.	

Table 3: Percentage	of	schoolbag	weight	to	body	weight	(n	=	132)

Percentage of 
schoolbag weight to 
body weight

No. (%) P-value

< 5% 3 5.5  -  
5 - 10% 30 11.7 0.09
10 - 15% 46 13.6 0.10
15% 53 12.5 0.19

	 	 	 	 	 	As	 shown	 in	Figure	1,	 schoolchildren	walking	 to	
school	with	a	schoolbag	weight	between	10	and	15%	of	
body	weight	 had	 significantly	more	LBP	 (16.5%)	 than	
those	 with	 a	 schoolbag	 weight	 greater	 than	 15%	 and	
walking	 (10.6%).	 Children	 going	 to	 school	 by	 car	 or	

motorcycle,	with	a	schoolbag	weight	between	5	and	10%	
of	 body	 weight,	 had	 significantly	 more	 LBP	 (20.3%)	
than	those	with	a	schoolbag	weight	greater	than	15%	of	
body	weight	(13.9%).
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Figure 1:	Relationship	between	low	back	pain,	backpack	weight	and	transport	mode

      There was no relationship (p >	0.05)	between	LBP	
and	 the	 schoolbag	 weight,	 regardless	 of	 gender,	 BMI,	
duration	 of	 pain,	 type	 of	 school	 (public	 vs. private), 
distance from home to school, way of transportation 
from home to school, and age. However, there was a 
trend	toward	an	association	between	schoolbag	weights	

in	schoolchildren	aged	8	to	10	years	old	with	a	schoolbag	
weight	>	15%	of	body	weight	(p =	0.05)	(Table	4).	When	
considering	gender,	a	significant	association	was	found	
only	in	8-10	years	old	girls	with	a	schoolbag	weight	>	
15%	of	their	body	weight	(p	=	0.036).

Table 4: Relationship	between	low	back	pain,	age	range	and	schoolbag	weight

Age range
(years)

School children 
surveyed

School children with 
low back pain

P-value

No. (%) No. (%)
8 – 10 < 5% 3 (0.3) 1 (33.3)

5 - 10% 20 (1.9) 2 (10.0)
10 - 15% 61 (5.7) 5 (8.2)
 ≥ 15% 125 (11.6) 15 (12.0) 0.05

10 – 12 < 5% 17 (1.6) 1 (5.9)
5 - 10% 118 (11.0) 18 (15.3)
10 - 15% 197 (18.3) 30 (15.2)
 ≥ 15% 256 (23.8) 34 (13.3) 0.7

12 – 14 < 5% 25 (2.3) 1 (4.0)
5 - 10% 97 (9.0) 8 (8.2)
10 - 15% 74 (6.9) 10 (13.5)
 ≥ 15% 43 (4.0) 4 (9.3) 0.4

> 14 < 5% 6 (0.6) 0 (0.0)
5 - 10% 22 (2.0) 2 (9.1)
10 - 15% 10 (0.9) 1 (16.7)
 ≥ 15% 1 (0.1) 0 (0.0) 0.646
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Discussion

Three-quarters of children with LBP in Cameroonian 
schools	had	a	schoolbag	weight	greater	than	10%	of	their	
body	weight.	Despite	this	high	rate,	we	confirm	that	there	
is	globally	no	relationship	between	schoolbag	weight	and	
LBP. However, this post hoc analysis found an association 
between	LBP	and	schoolbags	in	girls	aged	8	to	10	years	
carrying	a	schoolbag	weighing	more	than	15%	of	their	
body	weight.	This	result	reopens	the	debate	concerning	
the	involvement	of	schoolbag	carriage	in	the	development	
of	LBP	in	schoolchildren.	At	this	stage,	we	cannot	know	
whether a larger sample or the inclusion of children under 
8	 years	 of	 age	would	 have	 confirmed	 or	 refuted	 these	
findings.	 The	 systematic	 reviews	 with	 meta-analysis	
published	 on	 this	 subject	 have	 shown	 that	 schoolbag	
weight	is	not	a	risk	factor	for	LBP	among	schoolchildren	
aged	9	 to	16	years	old	2,14. Given the limitations in the 
study designs included in these systematic reviews on 
one	hand	and	 the	contradictory	data	on	 this	 subject	on	
the	other	 hand,	 it	would	be	desirable	 and	necessary	 to	
carry out further large-scale longitudinal studies with 
rigorous design2. Cross-sectional studies do not seem 
to	be	appropriate	because	the	schoolbag’s	weight	varies	
from one day to another22 and the weight reported in this 
type	of	study	does	not	accurately	 reflect	 the	schoolbag	
weight gathered most of the days2. These further studies 
should	include	some	modalities	other	than	the	schoolbag	
weight	to	evaluate	the	impact	of	the	schoolbag	on	LBP:	
hanging	the	schoolbag	on	one	or	both	straps,	time	spent	
bearing	 the	 schoolbag	 to	and	 from	school,	 and	 type	of	
schoolbag	use	 (backpack,	 cross-body	bag,	 plastic	 bags	
or	 rucksacks)23. Also, the perception of heaviness or 
difficulty	 in	 carrying	 the	 schoolbag	 as	 well	 as	 other	
psychosocial factors deserves a careful evaluation2,22,23. 
It	 would	 also	 be	 imperative	 to	 assess	 other	 potential	
pain	 points	 in	 children	 such	 as	 the	 shoulders,	 neck,	
head,	and	knee11,24,25. In addition, the analysis of spinal 
deformities	 such	 as	 scoliosis,	 lordosis,	 and	 kyphosis	
should	be	included	in	these	studies26.	Although	the	link	
between	the	existence	of	spinal	statics	abnormalities	and	
LBP	has	not	been	clearly	demonstrated,	there	is	a	shift	
in the centre of gravity in the direction of the load when 
children	carry	a	backpack.	To	compensate	for	this	stress,	
the child usually leans in a direction opposite to the force 
with resulting in the alteration of gait and posture27,28.  
	 	 	 	 	 	 	 	 	On	 another	 level,	 a	 schoolbag’s	weight	 that	 is	
considered heavy could have an impact on the child’s 
health. Indeed, studies have shown that carrying a 
schoolbag	 that	 is	more	 than	10%	of	 the	child’s	weight	
could	 increase	 the	 forward	 tilt	 of	 the	 trunk,	 increase	
energy consumption, and lead to a decrease in lung 
volumes29.	This	would	contribute	to	a	reduction	in	partial	
oxygen	 pressure	 resulting	 in	 anaerobic	 breathing	 and	

fatigue29.	 Prospective	 studies	 should	 be	 conducted	 to	
determine	whether	reducing	schoolbag	weight	could	have	
an impact on the occurrence of LBP in particular, and the 
overall	health	of	children	in	general.	This	could	be	easily	
implemented	if	schools	had	(i)	functional	libraries	where	
schoolchildren	can	borrow	textbooks	instead	of	carrying	
them	in	their	bags	every	day,	and/or	(ii)	lockers	to	allow	
schoolchildren	 to	 keep	 their	 books	 at	 school	 and	 keep	
only	 the	minimum	of	materials	 in	 the	classroom	bag11. 
None	of	the	schools	included	in	our	study	had	lockers	for	
their	schoolchildren.	Also,	for	those	who	use	backpacks,	
ergonomics	 in	 the	 design	 of	 the	 backpack	 should	 be	
taken	into	consideration.	Indeed,	in	order	to	reduce	the	
impact	 of	 the	 backpack	 on	 the	 spine,	 it	 is	 desirable	 to	
have	 a	 backpack	 with	 several	 compartments	 for	 load	
distribution,	wide	and	padded	shoulder	straps	for	comfort	
and	greater	weight	distribution	across	the	shoulders,	and	
a	padded	back	for	comfort	and	protection11.
	 	 	 	 	 	These	 studies	 should	be	 conducted	before	 formal	
and uncritical recommendations on the characteristics of 
children’s	schoolbags	are	made.	These	recommendations	
should	also	take	into	consideration	the	other	risk	factors	
for	LBP	in	children	that	have	been	previously	described	
and are less prone to controversy. Let’s not forget that 
the	schoolbag	and	its	characteristics	is	only	one	of	many	
risk	 factors	 associated	 with	 the	 occurrence	 of	 LBP	 in	
children. The clinical impression is that LBP in children 
is	related	to	the	presence	of	several	risk	factors	and	not	
just	the	prerogative	of	a	single	risk	factor.		
	 	 	 	 	 The	 main	 limitations	 of	 this	 study	 have	 been	
previously	 described,	 including	 a	 convenience	 sample,	
a	lack	of	physical	examination	during	the	survey,	a	lack	
of	spine	imaging,	a	lack	of	long-term	follow-up	for	LBP,	
and an assessment of psychological factors8. In addition, 
this study is an ancillary study with some data that were 
not included in the initial analysis plan. However, this 
opens	the	door	for	many	subsequent	studies	as	presented	
above,	also	related	to	the	limitations	of	the	present	study:	
evaluation	of	schoolbag	characteristics	other	than	weight,	
evaluation of the perception of heaviness in carrying the 
schoolbag,	and	other	psychosocial	factors,	the	effect	of	
spinal	 statics	 abnormalities,	 the	 impact	 of	 schoolbag	
weight reduction on LBP.

Conclusions

Among	 the	 risk	 factors	 for	 the	occurrence	of	LBP,	 the	
weight	of	 the	schoolbag	is	one	of	 the	most	studied	but	
also the most controversial. In this study, LBP was 
associated	with	schoolbag	weight	only	in	girls	aged	8	to	
10	years	carrying	a	schoolbag	weighing	more	than	15%	
of	 their	 body	 weight.	 Despite	 the	 lack	 of	 relationship	
between	 schoolbags	 and	 LBP	 suggested	 by	 published	
systematic	 reviews,	a	definitive	 recommendation	could	
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not	be	made.	Indeed,	in	addition	to	the	schoolbag	weight,	
many	other	 components	 associated	with	 the	 schoolbag	
should	 be	 incorporated	 in	 further	 studies,	 which	 must	
have a more rigorous design and a large sample size 
selected from populations with diverse characteristics.

Significances and innovations

(i)	 Three-quarters	 of	 children	 with	 low	 back	 pain	 in	
Cameroonian	schools	had	a	schoolbag	weight	greater	
than	10%	of	their	body	weight

(ii)	There	 is	no	 relationship	between	schoolbag	weight	
and	 low	 back	 pain	 in	 schoolchildren	 aged	 8	 to	 14	
years old

(iii)	Low	back	pain	was	associated	with	schoolbag	weight	
only	in	girls	aged	8	to	10	years	carrying	a	schoolbag	
weighing	more	than	15%	of	their	body	weight

(iv)	Low	back	pain	in	schoolchildren	seems	to	be	related	
to	 the	 presence	 of	 several	 risk	 factors	 and	 is	 not	
exclusively	associated	with	a	single	risk	factor

(v)	Further	 studies	 are	 needed	 before	 a	 definitive	
conclusion	 can	 be	 reached	 on	 the	 link	 between	
schoolbags	and	low	back	pain.
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