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Obesity is associated with an increased risk of morbidity and mortality. This study aimed to analyze the
health implication and control using an appropriate body mass index (BMI) cutoff for obesity among Korean
civilian pilots, and its comparison to the Korean general adult men in 2015. A comparative study of a
simple cross-section, nationally representative of the raw data from the medical examination of
anthropometric measures among Korean civilian pilots (3,220) compared with those in adult men (2,450)
(Korea National Health and Nutrition Examination Survey, 2015: KNHANES-VI-3) were used. We analyzed
data regarding were obesity, with a BMI of ≥25 kg/m2 by the Korea Center for Disease Control and
Prevention (KCDC) and Asian-specific being BMI cutoff point by the WHO Expert Consultation. The mean
value of a BMI among civilian pilots was 24.6 kg/m2, and that in adult men was 24.4 kg/m2, respectively.
When compared with the mean value of BMI of civilian pilots was significantly higher than that in adult
men (P＜0.05). Moreover, the BMI values in both subjects tended to increase with the aging. Especially,
BMI values of the elderly aviators in over 50-year-old groups were clearly showing a higher value than
those in adult men (P＜0.01). The prevalence rate (PR) of obesity in civilian pilots was 36.8% and that
in adult men was 39.6%, respectively. The PR of obesity in civilian pilots was significantly lower than that
in adult men (P＜0.05). Additionally, the PR of obesity among civilian pilots aged 49 years or younger
by age-specific groups were clearly showing a lower value than that in adult men (P＜0.01). However,
the PR for the over 50-year-old groups in civilian pilots were higher than that in adult men.
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obesity-related disorders [2,5]. Therefore, the body mass index
(BMI) had been recommended by the WHO to classify the cutoff
2
point body weight, recommended by the WHO to be ≥25 kg/m
2
for being overweight and ≥30 kg/m for obesity [1-4]. However,
there was a debate about using the recommended BMI cutoff
points for Asian populations by the International Association for
the Study Obesity (IASO), and the International Obesity Task
Force (IOTF) and the WHO proposed the BMI cutoff point to
2
be ≥25 kg/m for obesity in Asian adults [2-9].
Recently, the prevalence of overweight and obesity over the last
decade in Korea [9,11] is a major public health problem that is
causally related to serious medical illnesses, as it has in other
countries [3-8]. Nevertheless, systematic analyses for the appropriate BMI cutoff point for obesity among the Korean civilian
pilots have not been investigated in detail. Moreover, civilian pilots
(airline pilots) are neither currently tested nor disqualified for
obesity by the Federal Aviation Administration [12]. In this
first-time report in Korea, we may have recognized an appropriate
BMI cutoff for obesity values among Korean civilian pilots, and

I. INTRODUCTION
The health risk associated with obesity is a major public health
problem that is causally related to serious medical illness, whose
prevalence has increased dramatically over the last several decades
[1-4]. The worldwide prevalence of obesity has nearly doubled
between 1980 and 2008. Moreover, in 2014, more than 1.9 billion
adults, 18 years and older, were overweight. Of those, over 600
million were obese [1]. Obesity is a well-recognized health hazard
in affluent societies, and a major health problem worldwide
contributing to increased morbidity and mortality [3-5].
It is important to develop appropriate anthropometric measures
for obesity in order to identify and prevent the development of
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The IOTF proposed the BMI cutoff-point to be 23.0~24.9 kg/m2
for being underweight by BMI (under 18.5 kg/m 2), healthy
2
2
(＞18.6~24.9 kg/m ) and ≥25 kg/m for obesity among Asian
adults [2-11].
The prevalence rate (PR) in percentage (%) of obesity in Korean
civilian pilots (civilian pilots) and Korean general adult men (adult
men) was estimated using the criteria established by the WHO,
and was statistically analyzed. The mean values (M) and their
standard error (S.E.), and upper and lower limits of the 95%
confidence intervals (95% CI) were calculated. Statistically significant differences between aviators and adult men were determined
using the chi-square test or paired t-test. All data analyses were
performed in Excel 2010 (Microsoft Co. Redmond, WA, USA).
The results were considered statistically significant for P-values less
than 0.05.

compared the raw data of Korean general adult men.

II. MATERIALS AND METHODS
1. Data collection
A limitation of the study is that we investigated the raw data
from the BMI values associated with the induced body height and
weight with the medical examination of anthropometric measures
among 3,220 Korean civilian pilots in the Aerospace Medical
Association of Korea, 2015 [10]. The data were compared with
the raw data of Korean general adult men (2,450 cases) from the
Korea National Health and Nutrition Examination Survey-VI-3
(KNHAES VI-3), 2015 [11].
2. Statistical analysis

III. RESULTS
The body mass index (BMI) was determined by dividing a
person’s weight in kilograms by their height in meters square
[1-9]. There was a debate regarding using the recommended BMI
cutoff points for Asian populations by the WHO, and the IASO.

The anthropometric measurements for body structure by
age-specific groups between civilian pilots and adult men was
compared as shown in Table 1. The standardized M±SE (mean

Table 1. Comparative observation of the body structure between Korean civilian pilots and adult men in 2015
Item

#

Civilian pilots (A)

Height (cm)
No. of examined
M±S.E.
Weight (kg)
No. of examined
M±S.E
2
Body mass index (kg/m )
No. of examined
M±S.E

Adult men (B)

Differences (A) & (B)

3,320
174.4±0.09

2,450
171.2±0.18

↑3.2**

3,320
75.2±0.18

2,455
71.9±0.31

↑3.3**

3,320
24.6±0.05

2,450
24.4±0.08

↑0.2*

#

Data from KNHANES-VI-3. M±S.E.; Mean±Standard Error.
Statistical significant levels were set, *P＜0.05 and **P＜0.01.

Table 2. Distribution rate of the grading using appropriate BMI cutoffs among Korean aviators and adult men
Civilian pilots (A)

Adult men (B)

Cases

% (95% CI)

Cases

% (95% CI)

Differences
(A) & (B)

9
2,089
1,222
3,320

0.3 (0.1~0.5)
62.9 (61.2~64.6)
36.8 (35.2~38.4)

71
1,411
970
2,450

2.9 (2.2~3.6)
57.6 (55.6~59.6)
39.6 (37.7~41.5)

↓2.6
↑5.3**
*
↓2.8

Item
Under
Healthy
Obesity
Total

2

2

2

Remarks: Under by BMI (18.5 kg/m ), Healthy (＞18.6~＜25 kg/m ), Obesity (＞25 kg/m ).
The other footnotes are in Table 1.
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value±standard error) of BMI induced body height and weight
among civilian pilots were 24.6±0.05 kg/m2, 174.4±0.09 cm
(height), and 75.2±0.18 kg (weight), and those in adult men were
2
24.4±0.08 kg/m , 171.2±0.18 cm and 71.9±0.31 kg, respectively.
When comparing the mean values of BMI the induced body height
and weight among civilian pilots were significantly higher than
those in adult men (P＜0.05~0.01).
Using an appropriate BMI cutoff point for the physique, the
subjects were classified into three groups underweight, healthy, and
obesity as shown in Table 2. The distribution percentages of
aviators and adult men in these categories were as follows: aviators
0.3%, 62.9%, and 36.8%, respectively; adult men 2.9%, 57.6%,
and 39.6%, respectively. In addition, the overall percentage of
aviators and adult men who were above the healthy weight were
62.9% and 57.6%, respectively; the civilian pilots’ percentage was
higher than that in adult men (P＜0.01).
On the other hands, as shown in Table 3, the distribution of
the mean values of BMI among civilian pilots according to
age-specific groups were as follows: 23.7, 24.2, 24.5, 25.1, and
2
25.7 kg/m for those aged under 29-years, 30 to 39, 40 to 49,
50 to 59, and over 60-years old, respectively. In adult men, the

mean values of BMI in the respective age groups were 23.9, 25.0,
24.9, 24.4, and 24.0. When comparatively observed, the BMI
values of both subjects tended to increase with the aging.
Especially, BMI values of the elderly aviators in over 50-year-old
groups were clearly showing higher than those in adult men

Fig. 1. Comparison of distribution pattern of prevalence rates of
obesity among Korean civilian pilots and adult men by age-specific
groups using appropriate BMI.

Table 3. Comparative observation of the mean value of BMI by the age specific groups among Korean civilian pilots and adult men
Civilian pilots (A)

Adult men (B)

Item

＜29
30~39
40~49
50~59
＞60
Total

Examined

M±S.E.

Examined

M±S.E.

88
1,048
1,267
696
221
3,320

23.7±0.27
24.2±0.08
24.5±0.07
25.1±0.11
25.7±0.21
24.6±0.09

337
313
416
506
878
2,450

23.9±0.23
25.0±0.23
24.9±0.16
24.4±0.14
24.0±0.17
24.4±0.08

Differences
(A) & (B)

↓0.2
**
↓0.8
↓0.4*
**
↑0.7
**
↑1.7
↑0.2

Remarks: M±S.E: Mean value of BMI±standard error.
The other footnotes are in Table 1.

Table 4. Comparative observation of prevalence rate (%) using appropriate BMI cutoffs for obesity among Korean civilian pilots and
peoples by age
Civilian pilots (A)

Adult men (B)

Item
Examined

＜29
30~39
40~49
50~59
＞60
Total

PR (95% CI)

88
1,048
1,267
696
221
3,320

29.6
32.8
34.8
44.7
45.3
36.8
2

(20.1~39.1)
(29.9~35.6)
(32.3~37.3)
(41.0~48.4)
(41.6~49.3)
(35.2~38.4)

Examined
337
313
416
506
878
2,450

Remarks: Obesity value by BMI: ≥25 kg/m . 95% CI: confidence interval of 95%.
The other footnotes are in Table 1.

PR (95% CI)
32.4
43.6
45.6
40.3
35.7
39.6

(27.4~37.4)
(38.1~49.1)
(40.8~50.4)
(36.0~44.6)
(32.5~38.9)
(37.6~41.5)

Differences
(A) & (B)

↓2.8
**
↓10.8
**
↓10.8
↑4.4
*
↑9.6
*
↑2.8
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(P＜0.01).
The prevalence of obesity increased with age in both civilian
pilots and adult men as shown in Table 4. The mean value of
the PR of obesity in civilian pilots was 36.8 % and that in adult
men was 39.6%, respectively. When compared, the civilian pilots’
PR values were significantly lower than adult men’s (P＜0.05).
Moreover, the PR of obesity among civilian pilots aged 49-year
or younger by age-specific groups were clearly lower than that in
adult men (P＜0.01). However, that of the over 50-year-old group
in civilian pilots was higher than that in adult men (Fig. 1).

IV. DISCUSSION
It has long been believed that aviators involving commercial
airline pilots and crews are healthier than the general population.
There are a number of reasons why this should be the case.
However, there is very little evidence to support this belief as
fact [12].
Among air crews in the aviation industry, civilian pilots were
particularly responsible for transporting the passengers and the
safety of flight, and therefore, must not only have sufficient
experience and capability of controlling the aircraft but also
maintain physical conditions appropriate for flight duties. In order
to evaluate the physical aptitude of the air pilots for flight duties,
the International Civil Aviation Organization (ICAO) has
established a standard for the physical examination of air crews
which is recommended to every country [13,14].
We investigated of the BMI values with the medical examination
of anthropometric measures among Korean civilian pilots in 2015,
and compared the raw data of Korean general adult men, which
were from the KNHAES VI-3 in 2015 as follows: the mean value
2
of a BMI among civilian pilots was 24.6 kg/m and that in adult
2
men was 24.4 kg/m , respectively, while, the BMI values of both
subjects tended to increase with aging. When compared the mean
value of the BMI of civilian pilots was significantly higher than
that in adult men (P＜0.05). Especially, the BMI values of elderly
aviators in over 50-year-old groups were clearly higher than those
in adult men. Two physical conditions that were identified as being
overrepresented in civilian pilots (pilots) may be the result of the
occupational environment [12-14].
The calculated PR of obesity in civilian pilots was 36.8% and
that in adult men was 39.6%, respectively. The PR of obesity in
civilian pilots was significantly a lower than that in adult men.
On the other hand, the PR of obesity among civilian pilots aged
49-years-old or younger by age-specific groups were clearly lower

than that in adult men (P＜0.01). However, the PR of the over
50-year-old group of civilian pilots was higher than that in adult
men.
Measuring ideal weight is not an exact science but formulas such
as the BMI provide a good indication of body weight and physical
proportions. Maintaining ideal body weight is a matter of caloric
balance. To lose weight one must expend more calories than
consumed. To gain weight excess consumption of sufficient calories
is all that is required [15]. Aviation Medical Examinations likely
have or will increase their interest in pilots in civilian pilots’
application who have elevated BMI values or who may exhibit
signs or symptoms of conditions which may be related to obesity
such as a physical disorder. Moreover, maintaining ideal weight
reduces the risk for many diseases and may prevent premature
death [1-15].
In conclusion, we suggest using an appropriate BMI cutoff for
obesity among Korean civilian pilots and compared it to the
general adult men in 2015. We recognized that BMI of Korean
civilian pilots are lower than the general adult men except
50-year-old or over age group of civilian pilots. We suggest that
the establishment of stricter control and a surveillance system by
the public health authorities should be considered for prevention
and reduction of obesity for Korean civilian pilots. Moreover,
continuing surveillance and monitoring of the prevalence of obesity
are required to establish effective health policies for the aviation/
aerospace medicine in Korea.
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=국문초록=
비만은 이환율과 사망률의 증가와 관련이 있다. 본 연구는 2015년 한국인 민간 항공기 조종사와 일반 성인 남성의
체질량지수 결과값을 비교하여 건강상태를 평가하기 위한 것이다. 2015년 항공신체검사검사를 통해 얻은 3,220명
의 한국인 민간 조종사 신체계측 결과값과 2015년 국민 건강 영양 조사를 통해 얻은 2,450명의 일반 성인 남성의
신체 계측 결과값을 단순 단면 비교 분석하였다. 비만 기준은 질병관리본부에서 정한 한국인 비만 기준 체질량지
수 25 kg/m2 이상을 기준으로 하였다. 한국인 민간 조종사의 체질량지수의 평균값은 24.6 kg/m2이고, 일반 성인 남
성의 체질량지수 평균값은 24.4 kg/m2이다. 민간 조종사의 체질량지수 평균값이 일반 성인 남성보다 유의하게 높았
다(P＜0.05). 또한, 두 대상군의 체질량지수 값은 연령대가 증가함에 따라 증가하는 경향이 있었다. 특히 50세 이상
민간 조종사의 체질량지수는 일반 성인 남성에 비해 유의하게 높았다(P＜0.01). 민간 조종사의 비만 유병률은
36.8%였고, 일반 성인 남성의 비만 유병률은 39.6%였다. 민간 조종사의 비만 유병률이 일반 성인 남성보다 유의하
게 낮았다(P＜0.05). 또한 연령별로 보았을 때 50세 미만 민간 조종사의 비만 유병률은 일반 성인 남성의 비만 유병
률에 비해 유의하게 낮았다(P＜0.01). 그러나 50세 이상 민간 항공 조종사의 비만 유병률은 일반 성인 남성의 비만
유병률보다 높았다.
중심단어: 체질량지수, 비만 유병률, 민간 조종사, 일반 성인, 대한민국

