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Abstract

Background: Environmental conditions are effective on childhood supracon-
dylar humerus fractures. In this study, we evaluated the relationship between
weather conditions and these fractures. Materials and Methods: We started
this study following the approval of a non-interventional research ethics com-
mittee. Patients (<16 years) who applied to the hospital between January 2013
and July 2018 with supracondylar humerus fractures were included in the study.
The hospital’s PROBEL system was used to diagnose (International Classifi-
cation of the Diseases, ICD, S42.4) radiological images and patient informa-
tion. Information on the weather conditions in the day and time period, in
which supracondylar humerus fracture occurred, was obtained from TR (Tur-
key) Ministry of Agriculture and Forestry General Directorate of Meteorolo-
gy. The relationship between supracondylar fracture and daily weather condi-
tions (wind, air temperature, cloudiness, and season) was analyzed. Results:
Most of the patients (n = 76, 40.6%, p < 0.05) were fractures occurring under
cloudless weather conditions. Fractures were concentrated with a second fre-
quency in cloudy weather over 60%, except for cloudless weather conditions (n
=51, 27.3%, p < 0.05). In the summer months when the air temperature was
high, the number of fractures was higher (n = 62, 33.2%, p < 0.05) and less in
the winter months (n = 24, 12.8%, p < 0.05). In hot weather conditions where
the daily average temperature was above 20°C, supracondylar humerus frac-
tures were observed more (n = 101, 54%) and less than 10°C (n = 43, 23%, p
< 0.05). Increased incidence of fractures was observed in the presence of wind
(n =4, 2.1%, p < 0.05). Conclusion: Supracondylar humerus fractures are
common in children. Environmental conditions (temperature, wind, and sea-
son) can be effective in the occurrence of these fractures.
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Elbow Fractures

1. Introduction

Supracondylar humerus fractures are the most common causes of childhood el-
bow injuries. Complicated structure and distinctive radiological anatomy of the
elbow joint in this period concern surgeons [1]. The average age at admission is
between 3 and 8 years old. The most common mechanism of the injury is the ex-
tension-type supracondylar humerus fracture, which is caused by a fall on an
outstretched hand with wrist and elbow extension [2]. A fall on a flexed elbow leads
to flexion-type supracondylar humerus fracture, though it is observed less fre-
quently. There are many factors that affect the development of fractures in child-
ren. Genetic features, nutrition, vitamin deficiencies and environmental factors can
affect fracture formation. Conditions such as low socioeconomic status, expo-
sure to cigarettes, carbonated drinks and high-carbohydrate foods can affect frac-
ture formation in children [3].

In a child with an elbow injury, a radiological evaluation is required for the di-
agnosis of supracondylar humerus fracture. In radiological evaluation, the elbow
should include two radiographs, AP and side. In the lateral elbow X-ray, the fact
that the anterior humerus line does not pass through the capitellum center sup-
ports the diagnosis. Imaging and a good physical examination are required for
an accurate diagnosis. Significant edema and deformation of the elbow on phys-
ical examination strengthen the diagnosis of supracondylar humerus fracture.
Neurovascular evaluation is also important in these fractures [4]. To show the
reasons for the occurrence of supracondylar fractures, which are frequently seen
in children and may result in serious disability, the relationship between weather
and fracture was examined.

There are several factors involved in fracture development in children. Envi-
ronmental factors are also important. Environmental conditions such as low so-
cioeconomic level, smoking, nutritional status and weather conditions have been
associated with fracture development [5]. Even though the association between
weather conditions and pediatric fractures is controversial, pediatric forearm
fractures have been reported to occur more in dry and hot days [6]. The present
study aims to examine the effect of changes in weather conditions, such as the
season, air temperature, wind, cloudiness and rainfall, on pediatric supracondy-

lar humerus fractures.

2. Methods

The main objective of this work is to show relationship pediatric supracondylar
humerus fractures and the weather condition. The study was approved by the
Non-Interventional Trials Ethics Committee. Included in the study were all pa-
tients under 16 years of age, who presented with supracondylar humerus fracture,

and treated as inpatients or outpatients between January 2013 and July 2018. The
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Gartland classification (Type 2, Type 3, and Type 3F (Flexion)) of supracondylar
humerus fractures was used for all patients [7]. The used all fractures occurred
outside. For each patient, an analysis was made into the association between su-
pracondylar humerus fracture and meteorological data (air temperature, clou-
diness, wind) of the season and time period when the fracture developed. The
meteorological data were retrieved from TR (Turkey) Ministry of Agriculture
and Forestry General Directorate of Meteorology. Upon reviewing the hospital
PACS system and the ICD, S42.4 diagnosis code, radiological images, and pa-
tient details of a total of 187 patients were accessed. From the meteorological
data, the daily maximum temperature was grouped into >20°C hot, 10°C - 20°C
warm, and <10°C cold, and the cloudiness rate into <40%, 40% - 60%, and >60%.
The wind was analyzed as the average wind direction (according to points of the
compass) and the presence of wind at a height of 10 - 12 m above the ground

during the day.

Statistical Analyses

SPSS version 22.0 software was used for statistical analysis. Categorical variables
were expressed as frequency and percentage, while continuous variables were
presented as mean = SD. A p value of <0.05 was considered statistically signifi-

cant. The calculated p value was 0.0024.

3. Results

A total of 187 supracondylar humerus fractures were included in the study with
120 (64.2%) being on the left and 67 (35.8%) on the right side. Based on the clas-
sification of supracondylar humerus fractures, 56 (29.9%) patients had Type 2,
123 (65.8%) patients had Type 3, and 8 (4.3%) patients had Type 3F fracture (Table
1).

A seasonal analysis revealed that the incidence of supracondylar humerus frac-
ture was higher in the hot summer months (n = 62, 33.2%) than in the winter
months (n = 24, 12.8%) (Table 2).

When the association between air temperatures and fractures was examined,
the supracondylar humerus fractures were found to be more common (n = 101,
54%) when it was hot, i.e. above 20°C. Accordingly, the lowest fracture incidence
(n =43, 23%) was at temperatures below 10°C. The remaining 43 (23%) patients
had fractures when it was 10°C - 20°C (Table 2).

An analysis of the association between supracondylar humerus fractures and
the cloudiness rate indicated that a great majority of the fractures (n = 76, 40.6%)
occurred in cloudless weather, followed by the fractures occurring when the clou-
diness rate was above 60% (n = 51, 27.3%). Seventeen (9.1%) and 43 (23.0%)
fractures occurred when the cloudiness rate was below 40%, and between 40% -
60%, respectively (Table 2).

The incidence of fracture was observed to be very low on windless days (n =
2, 1.1%) and to increase in the presence of wind. There were more fractures on

days with a westerly-northwesterly and easterly wind (Table 2).

DOI: 10.4236/0j0.2021.1110029

310 Open Journal of Orthopedics


https://doi.org/10.4236/ojo.2021.1110029

S. Demir et al.

Table 1. Distribution of supracondylar humerus fractures by directions.

Clinical Features Frequency (%)
Right 67 (35.8)
Direction Left 120 (64.2)
Total 187 (100)
2 56 (29.9)
3 123 (65.8)
Fracture Type
3 (F) 8 (4.3)
Total 187 (100)

Table 2. Distribution of supracondylar humerus fractures according to meteorological

conditions.
Meteorological Features Frequency (%)
Cloudless 76 (40.6)
<40% 17 (9.1)
Cloud Status 40% - 60% 43 (23.0)
>60% 51 (27.3)
Total 187 (100)
Spring 53(28.3)
Summer 62 (33.2)
Season Autumn 48 (25.7)
Winter 24 (12.8)
Total 187 (100)
<10°C 43 (23.0%)
10°C - 20°C 43 (23.0)
Temperature
>20°C 101 (54.0)
Total 187 (100)
West-Southwest 20 (10.7)
West-Northwest 26 (13.9)
West 23 (12.3)
East-Southeast 4(2.1)
East-Northeast 17 (9.1)
Wind Direction Fast 26(139)
South-Southwest 8 (4.3)
South-Southeast 3(1.6)
Southwest 15 (8.0)
South 10 (5.3)
Southeast 1(0.5)
North-Northwest 5(2.7)
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Continued
North-Northeast 2 (1.1)
Northwest 19 (10.2)
North 4(2.1)
Northeast 2 (1.1)
Windless Calm 2 (1.1)
Total 187 (100)

4, Discussions and Conclusions

Supracondylar humerus fractures are important and common pediatric fractures
[8]. It can cause morbidity in the long term, despite all treatments [9] with mor-
bidity being higher especially in flexion-type fractures. Surgical intervention is gain-
ing popularity as a treatment [10], which makes it more important to prevent such
fractures. Ho et al established that the distal radius fractures among children
occurred more during their playtime in the summer and spring months [11]. Inju-
ries may increase when weather conditions are suitable for spending time out-
side. Weather conditions have been reported to affect the risk of injury and frac-
tures in children rather than adults [12]. A previous study from Finland estab-
lished more distal radius fractures among old women in the winter months due
to slippery sidewalks [13].

The present study found supracondylar humerus fractures to be more com-
mon in summer. When the association between air temperatures and fractures was
examined, the supracondylar humerus fractures were found to be more common
when it was hot, Ze. above 20°C. The risk of injury and fracture might have been
reduced due to the tendency of children to stay at home more in cold days. There
may be increased activity during time outside in hot days. The activities children
engage in during their time outside may vary depending on cultural characteris-
tics. Furthermore, children’s outdoor activities may also differ during school
term and summer break. Such variabilities may also have an effect on the associ-
ation between supracondylar humerus fractures and weather conditions. That is
to say, the present study observed an increased incidence of fracture in the pres-
ence of wind as well as an increased fracture frequency on cloudless days and at
a cloud density above 60%. Such environmental risk factors as season, air tem-
perature, and wind were found to be associated with the occurrence of fractures.
On the other hand, Sinikumpu et al reported that rainfall and wind were not
risk factors for humerus fractures and the findings did not vary between school
term and summer break [6]. Segal ef al, in turn, examined all pediatric fractures
presenting at emergency departments, and reported that the fractures had a bi-
modal distribution and the rates were similar in summer and winter seasons.
The authors found hot weather to be correlated with low fracture risk. They also
established that pediatric fractures occurred more during the school term when

compared to the summer break [14].
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The present study determined an association between supracondylar humerus
fractures and such outdoor weather conditions as wind, air temperature, and clou-
diness, which are among environmental risk factors, and demonstrated that weather
conditions might affect the fracture incidence.

The limitation of this works is to use a small data, since we collected these da-
ta from one medical center.

In conclusion, to reduce the number of such fractures, it is important to un-
derstand and manage the risk factors associated with supracondylar humerus frac-
tures, which are common in children and may result in morbidity. The data of
patients, who were diagnosed and followed-up by a single-center, were assessed
at the same center, which is the strength of the present study. The meteorologi-
cal data were also obtained from a single center. However, the patient popula-
tion represents a limited region. Accordingly, studies involving patients from
larger regions may be needed to analyze the association between weather condi-
tions and pediatric supracondylar humerus fractures. Factors such as socioeco-
nomic level, education, and weather are effective in the occurrence of fractures
in children, but perhaps one of the most important factors is the closure of schools
and the holiday time for children. Therefore, it will be useful to investigate other
possible factors on the occurrence of supracondylar humerus fractures. The weather
conditions can be effective in the occurrence of pediatric supracondylar fractures.
However, this is one of the factors which cannot be modified. Since the pediatric
supracondylar fractures arising from high energy and treated by surgically are
more common in the cloudless and hot weather conditions, pediatric orthopedic
clinics should prepare themselves for these type injuries on summer days. The
risk of injury and fracture might have been reduced due to the tendency of child-
ren to stay at home more in cold days. There may be increased activity during
time outside in hot days. Fracture risk in children is indirectly related to the ac-
tivity. Seasonal features are one of the effective factors on pediatric fractures.
The frequency of these injuries may increase as the time spent outdoors increas-

es in hot and clear weather.
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