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Abstract

Background: Use of technology and changing individual lifestyle patterns are new parameters which
contribute to pre-existing causes/factors in paediatric fractures.

Aim: To study the epidemiology of paediatric fracture pattern in a rural/semi urban population of India
and to identify the dietary and individual lifestyle determinants in given population for fracture
occurrence, and to compare the results available from developed and developing countries and find out
changing pattern of paediatric fractures, if any and to suggest preventive measures to reduce burden to
such trauma in said population.

Methods: Between Jan 2019 and June 2020 inclusive from age 2-18 years, 181 paediatric Orthopaedic
trauma patients presenting to our hospital were prospectively studied. Information was noted in a
prescribed questionnaire. Final data was analysed in form of pie chart, bar diagram and scatter diagram.
Results: In this study 181 paediatric patients with age range from 2-18 who reported to our emergency
/Out patient department with fractures were included. M ost common patients studied belonged to age
group 8-10 years. Males (128 i.e. 70.7%) were more commonly affected than females (53 i.e.
29.3%).Fractures involving Upper limb (79.%) isolated distal radius followed by distal humerus) were
far more common than lower limb fractures (19.9%) tibia being most common bone involved). More
than 60% of subjects were spending more than 1 hrs. of a day as screen time(including TV/mobile) and
subsequently 55% of children had were spending less than 60 minutes in a given day for outside
physical activity/sports.

Conclusion: Kids in developing countries are seen to be involved in more sedentary lifestyle and use
of technology has become a necessity in everyone's life leading to high screen time. Previous known
factors as poor nutrition status and low awareness/preventive strategies for fracture occurrence remain
the same and thus an effective program focused on these new challenges needs to be developed to
reduce fracture in this group of vulnerable populations.

Keywords: Public health, screen time, paediatric trauma, epidemiology

Introduction

Fractures in the paediatric age group are a major public health concern. Upper extremities
are way more common than those involving lower extremity. Overall, the radius is the most
involved long bone, followed by the humerus [ 21, Tibia is a lot more commonly broken than
the femur in lower limb fractures. Various factors responsible for fracture in children are
dependent on socio-economic and cultural differences, clinical factors, seasonal and climatic
differences, time of day and individual patient-related factors such as age and gender [:234.5],
In previous studies, it is found that as child ages fracture incidence increases linearly with a
peak age of 11 — 12 years among girls and 13-14 among boys. Overall boy to girl ratio of
incidence of fracture is found to be 1.5:1 which in turn is related to behaviour changes in
boys Fracture at early age of life is linked with a high risk of subsequent fractures at a later
age. Various studies have given opposite views on the effect of socio- economic difference
on the incidence of fracture in children; nevertheless, more serious fractures such as one
involving femur have been linked to poor socio-economic status. Individual clinical factors
for risk of a fracture include high/low BMI, inactivity, use of drugs, and low calcium and
vitamin D intake, low bone mineral density.

Fractures in the summer has been reported 2.5 times higher than that in the winter, summer
holidays and increased physical activities are linked with these consistent findings. Time at
which most fractures occur is reported with different peaks during day time with one study
showing a peak at 2 to 3 PM, and other showing peaks at 6 PM, both peaks corresponds to
the time of increased activity among children leading to fractures. Study of individual
lifestyle factors and fracture patterns can help in knowing predisposing factors and
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developing preventive strategies. Fractures during age
bracket 2 to 18 years desire special attention as we'd like
preventive methods to decrease their number. Studies that
analyze the physical and social environment within which
fractures in children occur are of great value. Not many
studies have shown patterns in the segments of bone
fractured. In this study Details which we recorded are: Age,
Sex, Mode of Injury, circumstances, anatomical site, time
and Place of injury, associated Head injury if present, and
were analyzed. It is hoped that with this study factors
responsible for childhood fractures will be identified and
based on that preventive programs can be developed to
reduce incidence of such injuries.

Methodol ogy

This study was conducted after obtaining the Institutional
Ethical Committee approval. This study was conducted over
a period of 18 months between Jan 2019 and June 2020. We
analysed all paediatric patients in age group 2 to 18 years
with fractures who presented to our department of
orthopaedic surgery. Those patients with any specific
pathological process known to affect bone mass and mineral
metabolism or presence of any specific ongoing treatment
for co morbidities known to affect bone and mineral
metabolism were excluded from our study. A total of 181
patients were included for our study and informed consent
was taken from them. They were administered a
standardized questionnaire pertinent to the details of the
injury and various epidemiological factors responsible for
fracture occurrence in paediatric age group. For the
quantitative parameters which were normally distributed,
mean with standard deviation was used to describe the data.

Result

The study group consisted of 181 subjects with age range of
2-18 years and mean age of 9.24 years. Among them 70.7%
(128) children were boys and 29.3% (53) children were
girls. 143 Subject (79%) suffered fracture involving upper
extremity and 36 (19.9%) subjects had fracture involving
lower limb. 2 subject (1.1%) had fractures involving the
spine. Overall it was seen that 98 (54.1%) of subjects
sustained left side fractures and 81 (44%) sustained right
side fractures. The most commonly encountered fracture site
among all age-groups as shown in table 1 was Isolated
Distal radius fracture (20%) followed by the distal humerus
(19%). Among lower extremity fracture of Tibia/fibula
(12%) were most common and followed by Femur (6%).0ut
of 181 fractures 18 (9.9%) involved physis, Type IV (7)
Salter-Harris was most common physeal injury seen
followed by Type I (6). Open fractures were 13 (7.2%) out
of which Type Il GA (5) was the most common followed by
Type | (4). Various Socio economic status were also
studied, More than 80% of them did not have a graduation
degree. More than 35% of fathers had income level less than
1 lakh per year whereas more than 90% of mothers had less
than 1 lakh income per year indicating that this population
subgroup came from poor socio-economic background.
Most ofthe kid’s, that is around 84% who sustained fracture
were undernourished and had BMI less than 18.5 and 8.8%
of these children had significant past medical/surgical
history (6 case of asthma, 4 cases of epilepsy on medication)
and also it was noted that 8.8% of subjects had a history of
fracture in the past and 10% of these children had a history
of fracture in their siblings. Around 89% of children as
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shown in table 2 and 3 respectively had less than 250 ml of
milk consumption on daily basis and 80% of children were
not consuming aerated soft drinks regularly. Among these
children it was found that more than 60% of children had 1
or more than 1 hour of screen time daily and 55% of
children were spending less than 1 hour daily on physical
activity suggesting sedentary lifestyle in this population
subgroup. Most fractures occurred between 12 PM and 6
PM and in this group most were seen around 2 PM and 6
PM. No variation of incidence was noted as per
seasonal/month changes. 55.8% (101) of injuries were seen
at home, 18.8% (34) injuries happened in school.64% (116)
of this population subgroup had slip and fall was the cause
of the fracture and 13.2% (24) were sports injury. RTA was
the cause of fracture in 16.6% (30).

Discussion

Children are gradually growing to adulthood and have softer
bones and comparatively strong ligaments. Numerous
studies have been done to study paediatric fracture patterns.
In accordance with the study done by Sharma et al. ®land T
Tandon et al. [ we notice that fractures involving Upper
extremity were more common (79%) and the left side was
affected in more than 50 per cent of subjects.

Overall in our series forearm bones were the most common
site of fracture 39.8% (70) and isolated distal radius was
most common fractured bone seen 20.4% (37), followed by
the distal humerus 19.9%(36).In lower limb tibia was most
commonly fractured 12.7% (23) followed by the femur
6.1% (11). Similar trends were seen in the previous study by
JCCheng 81, Of all patient who sustained fracture 7.2% were
open fractures and GA Type Il was the most common open
fracture observed. Our series had higher open fracture
incidence which has been seen in other urban tertiary
hospital setting such as one study series done in
SGRRIMHS, Dehradun Uttarakhand, India by Pranav
Kothiyal et al. 1 where Open fractures were 9.7% of
children (13 cases) and 77% cases were of GA type |
followed by type Il a (23%).

We noted that 9.9% (18 cases) involved physis, and most
common was Salter-Harris type IV (7 cases). In literature
Pranav Kothiyal et al. 1 in there study had 19.40% physeal
injuries (26 cases) and most common physeal injury was
Salter and Harris type 1l (61.5%), followed by Salter and
Harris type I, Il and IV as 23%, 4% and 11.5%
respectively. Our studied population came from rural to
semi-urban populations and the majorities were from poor
socio-economic status. Such factors has been shown to play
role in fracture incidence in the paediatric age group as
noted by M.R.G. Menon [10] et al. In our series children
came from economically deprived families and had poor
nutrition status which was seen with a low BMI among
them which was in contrast with studies from developed
world as one by Alexander Joeris et al. [11 who showed that
overweight and obese children are at increased risk of
sustaining a fracture. Significant past medical history such
as bronchial asthma as seen by Raymond G. Schlienger.et
al. [121 showed that the risk of fracture tends to increase with
increasing intake of drugs like steroids. Similarly history of
neonatal seizures which would expose children to long term
use of drugs such as anti-epileptics cause childhood
osteoporosis and is one of the contributing factors in
paediatric fractures. Though our study was not a case-
control study nevertheless we noticed that kids in our series
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with significant past medical/surgical history constituted
8.8% (16 cases, 8 with history of asthma, 6 with epilepsy
history with regular treatment).

History of fracture in past and history of fracture in siblings
(8.8% and 10% respectively) were seen in our study, which
were similar to studies in literature as in Cate M. Cameronin
et al. [13] study where they observed that approximately 20%
of children who experienced an injury in the early years of
life experienced up to six recurrent episodes of hospital-
treated injury within 3 years.

In past Li Chen et al. 4l concluded that those with daily soft
drinks consumption had a hazard ratio (95%CI) of 4.69
(95% CI: 2.80-7.88) for incident fracture and Goulding A et
al. [151 noticed that children who avoided drinking cow’s
milk for prolonged periods more prone to fracture. Our
study population though did not have regular consumption
of aerated soft drinks on a but less daily milk consumption
leading to higher fracture incidence was in accordance with
the previous study.

Physical activity of more than 45 minutes on daily basis has
been proved to have a positive effect on bone mineral
density at the femoral neck as seen by Luis Gracia-Marco et
al [16] and similarly McVeigh JA et al. [17] showed that high
levels of TV watching were associated with lower BMC;
conversely lower levels of TV watching were associated
with better bone health. In our study series children who
sustained a fracture, more than 60% were spending less than
1 hour daily in outside physical activity making them
susceptible for weak bones and thus fractures. Further, these
children were found to be spending more than 60 minutes
on daily basis in watching TV/Mobile and this sedentary
lifestyle pattern was also a factor for fracture in such
children as seen in as shown in previous studies.

D. Segal et al. [*8] noticed fracture incidence variation as per
time of day. We noticed as far as time of fracture was
concerned our series fractures were most commonly seen at
around 2:00-3:00 PM. And during 6:00 PM. Time interval.
School lunchtime and evening playtime with higher physical
activity may explain this trend.

Although summers have been traditionally seen as a time of
year when the higher incidence of fractures in children is
seen as contributing to summer holidays and increased
playtime as shown in a study by L.V. Barr [191 Our series had
no such peak and fracture occurrence was seen in a uniform
pattern throughout the year.

Our series showed 64% (116) subjects had slip and fall as
cause of the fracture and 13.3% (24) were due to sports
injury followed by RTA in 16.6% (30). 55.8% (101) of
injuries were seen at home, while 18.8%

(34) injuries happened in school. Tandon et al. [l and
Sudesh Sharma et al. I8 in there study observed trend
similar to our observation.

Limitation of our study was the sample size which was too
small to draw conclusions for a whole population. Thus,
studies with larger sample size would be more appropriate
for drawing conclusions for a population. Further case
control study design would help us to give exact
significance of parameters observed in our study and would
help in giving preventive strategies in future. Many studies
have been done in the past regarding epidemiology of
fracture patterns in children. Need of hour is study which
would give exact and more precise etiology/contributing
factors in fracture occurrence in children. With available
data future interventional study among two subset of
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population can be done and where one population is
educated/made aware of these contributing factors in
fracture occurrence in children and whether incidence of
fracture reduced in such population over time as compared
to other population can prove to beneficial to the general

population in large.

Table 1: Type of bone involved

Type of bone involved Number [ Percentage

Isolated Distal radius 37 20.4

Distal Humerus 36 19.9

T ibia/fibula 23 12.7

Femur 11 6.7

Distal 1/3" Both bones forearm 16 8.8
Middle 1/3"™ Both bones forearm 9 5
Proximal 1/3 Both bones forearm 9 5

Table 2: Amount of milk consumption/day

Amount of milk consumption Number | Percentage
0-250 ml/day 161 89
250-500 ml/day 18 9.9
More than 500 ml/day 2 1.2

Table 3: Amount of aerated soft drinks

Amount of aerated soft drinks Number | Percentage
250 ml once a week 145 80.1
250 ml on twice a week basis 28 15.5
250 ml on daily basis 8 4.4

Table 4: Number of hours spent watching TV/M obile

Number of prsllljl\l;lsozpi);aent watching Number| Percentage

Less than 1 hour/day 70 38.7

1-2 hour/day 54 29.8

More than 2 hour/day 57 31.5

Table 5: Number of hours of outdoor sports activity
Number of hourst o_f outdoor sports Number| Percentage

activity

30 min./day 58 32.0

30-60 min./day 40 22.1

More than 60 min./day 83 45.9

Table 6: Amount of aerated soft drinks

Amount of aerated soft drinks Number | Percentage
250 ml once a week 145 80.1
250 ml on twice a week basis 28 15.5
250 ml on daily basis 8 4.4
Table 7: Time of injury
Time of injury Number | Percentage
12AM -6 AM 1 0.6
6 AM -12 PM 42 23.2
12PM -6 PM 91 50.3
6 PM -12 AM 47 26

Table 8: Fracture incidence with seasonal/monthly variations

Season Number Percentage
Winter 2019-2020 46 25.4
Spring 2020 38 21.1
Summer 2020 35 19.3
Autumn 2020 33 18.2
Winter 2020-2021 29 16

~72 ~



https://www.orthocasereports.com/

Intemational Journal of Case Reports in Orthopaedics

Table 9: Place of Injury

Place of injury Number Percentage
Home 101 54.5
Other place 46 31
School 34 14.5
Table 10: Mode of injury
Etiology of Fracture Number Percentage
slip and fall 116 64
RTA 30 16.6
sports injury 24 13.2
Minor quarrel 11 6.2

Conclusions and Summary

Conclusions

Children from rural and Semi urban backgrounds coming
from poor socio-economic status are already suffering from
poor nutrition and changing lifestyle and sedentary habits
such as spending more time watching TV/Mobile and less
outdoor activities resulting in poor bone/general health
making them susceptible to fractures. Distal radius and
distal humerus remains the most common bone fractures in
this population. Home, where most injuries happen due to
slip and fall followed by the school environment. Dietary
products known to improve bone health such as milk
consumption remain low in this subgroup of population.

Summary

This is an observational study done among the children who
presented with fractures. Sample size was 181. It was seen
that distal radius followed by distal humerus were most
common fractured bone. Home followed by school was
most common environment where these injuries occurred.
Majority of these children came from less privileged
condition and were increasingly changeing lifestyle patterns
seen in urban cities such as watching TV/Mobile, Spending
less time on outdoor activities making them more
susceptible for poor bone health and eventually fractures.
Furthermore dietary habits known to improve bone health
such as drinking milk on regular basis was also not seen in
these kids.
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above.
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