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Abstract. Introduction. Low back pain is one of the most common health problem among 

school students. Carrying heavy backpack to school is one of the cause of low back pain. 

Objectives. To identify the bag load carried by the students and anthropometry of the 

students. Method. This research is a descriptive observational with a cross-sectional method. 

Data used is a primer data which is from 268 students by measuring their body weight, height, 

bag weight and also by interviewing them using interview guidelines. Results. The results 

obtained from 268 elementary school students of Siti Hajar mostly have normal nutritional 

status. The average bag weight at level I (6.071%), level II (8.510%) and level III (10.812%) 

where the majority of bag loads compared to elementary school anthropometry were included 

in the mild category 47.6% at level I, 74.7% at level II and 84.3% at level III eventhough there 

were some children in the heavy category. 88.8% of children carry their school bags using two 

shoulders,  with a  duration of time  <30  minutes  (61.7%). Respondents who experienced 

back pain (4.9%) and who did not experience back pain (95.1%). Conclusions. The weight of 

Siti Hajar Elementary School children bag against anthropometry has not exceeded the 

recommended load limit. 
 

Keywords. Bag load, anthropometry, cross-sectional, interview 
 

Received 25 December 2019 | Revised 6 January 2020 | Accepted 18 January 2020 
 

 
 

1     Introduction 
 

Low back pain is one of the most common health problems in children and 

adolescents of school age. One of the causes associated with this complaint is the 

burden of bags carried by school children. School bags are the most common tool for 

carrying books and school supplies among school children (Azuan M, 2010). Excessive 

bag weight can have an effect on the health and posture of school children in the short and 

long term. Carrying a lot of heavy burden when going to school or using bags that 

are not right in the long run can cause muscle problems such as back pain in school 
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children. A heavy school bag can be an acute, short-term and chronic risk, as well as a 
 

long-term health problem (Maureen, 2005). 
 

 

A bag that is too heavy can cause long-lasting bone damage (Lisanti et al., 
 

2017). Back pain can cause chronic conditions that make the child's posture bent. 

Elementary school children are at a developmental age, and it is important for them not to 

carry excessive burdens. Postural development takes place through a series of stages that 

occur when school-aged children (Cosma G, 2015). A heavy school bag can change a 

child's posture and also the musculoskeletal system. In addition, external forces such as 

bag weight can affect normal growth, children's development and also the maintenance of 

their body alignment, which can pose a major threat to the integrity of posture 

(Shivananda, 2013). 

In Indonesia alone, according to Hendri (2017) data on people with low back 

pain are not yet known with certainty, but it is estimated that people with low back pain 

in  Indonesia vary between  7.6%  to  37%  of the population in  Indonesia.  Balague 

reported that in a year, the prevalence of low back pain in schoolchildren aged 12-17 years 

was 26% in Switzerland (Jones, 2004). A recent study of elementary school children from 

urban areas in India revealed 60.6% of boys and 65.7% of girls reported muscle pain and 

lower backbone (Balamurugan, 2014). A cross-sectional descriptive study conducted in 

Uganda East Africa, involving 532 children from six primary schools reported that around 

30.8% of children carried school bags that exceeded 10% of body weight. About 88.2% 

of students reported experiencing bodily pain, especially in the neck, shoulders and upper 

back. In addition, 35.4% of children report that the causes of musculoskeletal pain 

experienced are caused by the burden of a school bag being carried (Mwaka ES, 

2014). Furthermore, a study in Brazil conducted in 2013 showed that the prevalence of 

musculoskeletal pain was  51%  found in elementary school children (Pereira DS, 2013). 

Previous research on elementary school children found that there was a 

relationship between the weight of a school bag and the angle of trunk inclination if 

someone carried a bag with a burden of more than 20% of his body mass (Hong, 2003). 

In some countries, the set limits for recommended bag and literature weights do not exceed 

the range of  10  to  15%  of schoolchildren body weight  (Cardon,  2005). According to 

the World Health Organization, school bags should not exceed 10% of a child's weight. 

Musculoskeletal complaints in the back area can occur if the weight of a school bag carried 

by a school child exceeds 10% of body weight.
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Many studies have shown that most school children use school bags weighing more 

than 10% body weight (Lisanti et al, 2017). The study also found a change in the trunk 

towards the front in children aged 11 to 13 years if carrying a burden of more than 17% 

of body mass (Pascoe, 1997). Back pain most often occurs at a time of rapid growth (rapid 

growth) when the age of 11 to 16 years. The stage of bone growth continues until the age 

of 20 years (Arnsdorff, 2002). But the information about bag load to anthropometry per 

level of student class still limit information. So this research a imed to know how was 

the bag load to anthropometry of an elementary school in 

each grade. 
 

 
 

METHODS 
 

This was an observational descriptive research with cross sectional study design 

because all conditions are observed at the same time. Data collection was conducted 

from September to November 2019 at one of private Elementary School in Medan, 

North Sumatera, Indonesia. There were 268 children participated in this research, and 

we divided subjects into three categories Level I (Class I and II), Level II (Class III and 

IV) and Level III (Class V and VI) that meet the inclusion and exclusion criteria. The 

data used are primary data that is directly obtained from the subject by weighing, 

measuring height, weighing the weight of the bag and conducting interviews about 

how to carry the bag, the duration of carrying the bag and the pain felt in the back 

area. The data 

collected is processed and analyzed using the SPSS computer program. 
 

 
 

RESULTS 
 

Characteristics of respondents based on the age of the child, gender and nutritional 

status from level I to III, can be seen at table 1.  From table 1, we shown that the average 

nutritional status of students were normal. 

The average of body weight and bag weight among levels were not difference (table.2) 
 

Table 2 Average body weight and weight of the bag based on grade level 
 

 Mean SD 

Level 1 
Body weight 

 
24.49 

 
6.071 

Bag weight 
Level II 
Body weight 
Bag weight 

2.54 
 
 

29.11 

0.898 
 
 

0.898 

Level III 
Body weight 
Bag weight 

2.35 
 

35.45 

0.954 
 

10.812 

 2.26 0.960 

Level I = class 1-2, Level II = class 3-4 dan Level III= class 5-6. SD = standard deviasi
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Table 1 Characteristics of respondents based on the age of the child, 
gender and nutritional status of students in level I to III 

 

Respondent Characteristics Frequency(n) Percentage(%) 

Level I Age 
<6 yeras 

 
 

40 

 
 

47.6 
>6 years 44 52.4 

Total 84 100 

Sex 44 52.4 
Boys 40 47.6 

Girls 
Total 

84 100 

Nutritional Status 
Obesity 

 

 
26 

 

 
31.0 

Overweight 9 10.7 

Normal 36 42.9 
Malnutrition 13 15.5 

Heavy malnutrition 0 0 

Total 84 100 

Level II 
Age 
<8 years 

 

 
44 

 

 
46.3 

>8 years 51 53.7 

Total 95 100 

Sex 57 60.0 
Boys 38 40.0 
Girls 
Total 

95 100 

Nutritional Status 
Obesity 

 

 
27 

 

 
28.4 

Overweight 1 1.1 

Normal 51 53.7 

Malnutrition 
Heavy malnutrition 
Total 

16 
 

0 

6.8 
 

0 
 

Level III 

95 100 

Age 
<10 years 

 
50 

 
56.2 

>10 years 39 43.8 

Total 89 100 

Sex 
Boys 

 

 
52 

 

 
58.4 

Girls 37 41.6 

Total 89 100 

Nutritional Status 
  

Obesity 25 28.1 
Overweight 3 3.4 

Normal 38 42.7 
Malnutrition 23 25.8 

Heavy malnutrition 0 0 
Total 89 100 

 
 
 

From table 2, the students’s weight increases with age. The higher the weight level of the 

bag will decrease even though the difference in average bag weight per level is not 

much different. A students’s weight at level 1 is less than a students’s weight at level II
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and III. The weight of a students’s bag at level I is more than the weight of a students’s 

bag at level II and III. 
 

Table 3 Comparison of bag weight and body weight of students 
 

 

 Mean SD Maximum Minimum 

Level I 10.86 4.280 4 21 

Level II 8.23 3.743 1 21 

Level III 6.65 3.091 2 18 

Level I = class 1-2, Level II = class 3-4 dan Level III= class 5-6. SD = standard deviasi 
 
 

From table 3 above, it is known that the average weight ratio of bags to the weight of 

students is greatest at level I. The results of this study indicate that students in level I 

carry their bags >10% of their body weight, but that was not in level II dan III. 
 

Table 4 The average weight ratio of bags to the weight of the school students 

based on mild, moderate and heavy categories 

 
 Frequency(n) Percentage (%) 

Light 106 69.4 

Moderate 63 23.5 

Heavy 19 7.1 

Total 268 100 

 

Based on table 4.4 it can be seen that the majority of students are included in the mild 

category. In this study, the mild category was 69.4%, the moderate category was 23.5%, 

and the heavy category was 7.1%. The results of this study indicate that the majority of 

the school students carry bags that do not exceed 15% of their body weight. 
 

Table 5  The average students bag weight to body weight based on the 

nutritional status 
Category  Bag weight  

 Mild Moderate Heavy 

 n (%) n (%) n (%) 

Obesity 32 (44.4%) 31 (43.1%) 9 (12.5%) 

Overweight 7 (38.9%) 8 (44.4%) 3 (16.7%) 

Normal 99 (76.2%) 27 (20.7%) 4 (3.1%) 

Malnutrition 39 (81.3%) 8 (16.6%) 1 (2.1%) 

 

 
 

Based on table 5, it is known that the bag weight exceeds 10% of body weight is mostly 

found in the students with obesity and over nutrition status.

Commented [A1]: which one table 4.4? 
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  Table 9 Low back pain  

 Back pain Frequency(n) Percentage (%) 

 Positive 13 4.9 

 Negative 255 95.1 

 Total 268 100 

 

 

Table 6 The average bag weight category for the weight of students based on 

height 
 

Category  Bag weight  

 Mild Moderate Heavy 

 n (%) n (%) n (%) 

Normal 177 (66%) 74 (43.1%) 9 (12.5%) 

Short 7 (38.9%) 8 (44.4%) 3 (16.7%) 

Very Short 99 (76.2%) 27 (20.7%) 4 (3.1%) 

Total 39 (81.3%) 8 (16.6%) 1 (2.1%) 

 

 
 

Based on table 6, it is known that the height of all Siti Hajar Elementary School children 

is in accordance with their age and the bag weight of the studens mostly found in mild 

category. 

 

Table 7  Ways of carry bags 
 

Frequency(n)                Percentage (%) 

Two shoulders 

One shoulder 

Dragging 

Total 

238 
 

63 
 

19 
 

268 

69.4 
 

23.5 
 

7.1 
 

100

 

 
 

Based  on  table  7, it  is  known  that  most  children  carry  bags  to  school  using  two 
 

shoulders. 
 

Table 8 Duration of carrying bags 
 

 Frequency(n) Percentage (%) 

< 30 min 164 61.7 

>30 min 104 37.4 

Total 268 100 

 
 

Based on table 8 above, it can be seen that most children carry their bags in less than 30 

minutes
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Based on table 9, it can be seen that the majority of students do not have experience 

back pain. 
 

 
 

DISCUSSION 
 

In this research, the researcher do interview to students for several questions due 

to any other stuff that they carried in the bag except books. Through interviews, it was 

found that students supplied such as textbooks, notebooks, water bottles, stationery, prayer 

equipment, etc, which were put in school bags. The amount of equipment somehow put in 

the bag will affect the bag load. From the results of the study, researchers found that the 

average weight of student’s bag starting from level I to level III were 2 kg (table 4.4). 

When compared to the weight of the bag with the student’s weight, most were in the mild 

category, even though there were 14.3% bag weight with a heavy category at level I, 5.3% 

at level II and 2.2% at level III. From the results of the test, it can be seen that the increase 

in body weight due to aging, the weight of the bag of 2 kg does not become heavy for 

the school students. (table 4.2) 

The students’s body weight increases with increasing age because there is an 

increase in size in the framework of muscles and other organs, while the weight of the bag 

depends on the contents of the bag. According to Legiran (2008), carrying a bag that 

is too heavy will cause the spine to bend toward the front exceeding the normal limit 

or hunchback (kyphosis) because it holds the weight on its back. Kyphosis can occur when 

the spine in the upper back undergoes deformatic changes. Deformatics can also be caused 

by various health problems including osteoporosis, disc degeneration, congenital defects 

and also Marfan or Prader-Willi syndrome. 

In this study,  we found that the average of bag weight in most students less 

than 10% body weight except in level I. This result was different from the Legiran study 

(2018) which found that quite a lot of school children carry bag weight that exceeds 

15% of their body weight. This study is also different from the research conducted by 
 

Haselgrove (2008) where Haselgrove found that there were 50% of students carrying 
 

10-15% body weight, 38% carrying loads> 15% body weight and only 12% students 

carrying <10% burden body weight. Our results different from Legiran, it might be 

because our research place has cabinet for each students. So, they can put few things 

that might be continued to bring, leave in their cabinet. 

Bag weight that exceeds 10% of body weight is classified in the heavy category. 

Severe categories can cause the risk of back pain. According to the ACA (American 

Chiropractic Association), the weight of a bag carried by a school student should not be 

more than 10% of their body weight. A relatively larger bag weight will

Commented [A2]: which one table 4.4? 
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affect the curvature of the spine. This change in posture can cause back pain and injury by 

compressing ligaments or spinal muscles or by changing the forces acting on the 

intervertebral discs (Fernandes, 2008) 

The risk of back pain can also be caused by the wrong way to carry a bag and 

the duration of carrying a heavy bag. In this study, it was found that the majority of 

students way carried a bag with 2 shoulders (table 4.7) and the duration of carrying the 

bag was mostly less than 30 minutes (table 4.8) From the 268 students there were 13 

children who experienced back pain (table 4.9). Of the 13 students, the majority of 

those experiencing back pain are from level I and II, with normal nutritional status, the 

bag weight category is heavy with a duration of time carrying a bag less than 30 minutes 

(table 4.11). When compared with the study of Hadeel Fadhil Farhood (2013), the 

prevalence of low back pain was 36.8% of 242 school children in the Hilla City school, 

Babylon Iraq. This is caused by most children carrying heavy school bags when going 

to school every day, and there is an increase in burden when reaching higher grades. 

The results of this study are consistent with the results conducted by Humaira 

(2017) stating that as many as 92 school children in SD Negeri No. 064034, Medan, Johor 

carry bags using two shoulders. From research Gusti Ayu (2016) states that the technique 

of lifting weights in the way carried must use both shoulders so that the weight 

carried can be supported equally by both shoulders. If that is the burden carried on the 

shoulders is not balanced will have an impact on posture. The burden will be reduced if 

the bag is carried using two shoulders. While the results obtained in this study relating 

to the duration of carrying a bag are different from the research conducted by Haselgrove 

(2008), which found that nearly 50% of children carry their school bags for more than 30 

minutes in a day. Carrying a heavy school bag for a long period of time can result in 

recurring injuries and stress on body growth. The students follows the shift in the center 

of gravity toward the load when carrying a school bag 

The Legiran study (2018) of 100 children found that 5-30 minutes long use of 

bags from home to school every day with an average bag weight of 5.267 kg or 12.3% 

of body weight, causing shoulder pain 47.8%, pain in the lower back 21.6%, and pain in 

the neck as much as 18.2%. Excessive weight lifting by the body can cause injury to 

muscles and bones because of the heavy burden carried can reduce the thickness of the 

interverbal disc or elements that are between the spine, and this causes back pain. (Legiran, 

2010)
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CONCLUSION 
 

The bag load that carried by students still in tolerance category, and most of 

the student carried their bag with the safety way to their back. But parents and school 

management must consider to class 1 and class 2 student for things and the way their 

carried their bag.  Because of their age and body weight, bring many thing in their bag 

in long duration can be risk to back pain. 
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