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$EVWUDN

Latar belakang: Pilot dapat mengalami obesitas yang berkaitan dengan jam terbang total dan faktor 
ULVLNR�ODLQQ\D��2OHK�NDUHQD�LWX�SHUOX�GLLGHQWL¿NDVL�NDLWDQ�MDP�WHUEDQJ�WRWDO�GDQ�IDNWRU�ODLQQ\D�WHUKDGDS�
risiko obesitas pada pilot sipil di Indonesia.

Metode: Studi potong lintang ini dengan sampel purposif pada pilot di Indonesia yang melakukan pemeriksaan 
kesehatan berkala di Balai Kesehatan Penerbangan Jakarta 14-24 Mei 2013. Data yang dikumpulkan terdiri 
GDUL�NDUDNWHULVWLN�GHPRJUD¿��SHNHUMDDQ��NHELDVDDQ�PDNDQ�GDQ�RODKUDJD��WLQJJL�GDQ�EHUDW�EDGDQ��3HQJDPELODQ�
GDWD�GLODNXNDQ�GHQJDQ�ZDZDQFDUD�GDQ�SHPHULNVDDQ�¿VLN��.ODVL¿NDVL�LQGHNV�PDVVD�WXEXK�EHUGDVDUNDQ�VWDQGDU�
WHO untuk obesitas. Analisis menggunakan regresi Cox dengan waktu yang konstan. 

Hasil:�'L�DQWDUD�����SLORW�EHUXVLD�������WDKXQ��GLSHUROHK�����VXEMHN�\DQJ�WHUGLUL�GDUL����REHV�GDQ����VXEMHN�
normal. Faktor-faktor dominan yang berkaitan dengan obesitas adalah jam terbang total dan kebiasaan 
PDNDQ�PDNDQDQ�EHUOHPDN��%HUGDVDUNDQ�ZDNWX� MDP� WHUEDQJ� WRWDO��SLORW� \DQJ�PHPLOLNL� MDP� WHUEDQJ� WRWDO�
�����������MDP�GLEDQGLQJNDQ�GHQJDQ�\DQJ���������MDP�PHPLOLNL�ULVLNR�REHVLWDV�����NDOL�OLSDW�>ULVLNR�UHODWLI�
VXDLDQ��55D�� �������3� ������@��6HODQMXWQ\D��GLEDQGLQJNDQ�GHQJDQ�SLORW�\DQJ�WLGDN�PHPLOLNL�NHELDVDDQ�
PDNDQ�PDNDQDQ�EHUOHPDN��PHUHND�\DQJ�PHPSXQ\DL�NHELDVDDQ�PDNDQ�PDNDQDQ�EHUOHPDN�PHPLOLNL�ULVLNR�
REHVLWDV���NDOL�OLSDW�>55D� �����������LQWHUYDO�NHSHUFD\DDQ��&,�� ������������3� ������@�

Kesimpulan: Jam terbang total 2000 jam atau lebih dan kebiasaan makan makanan berlemak mempertinggi 

risiko obesitas di antara pilot laki-laki sipil di Indonesia. (Health Science Indones 2013;2:55-8)

Kata kunci: REHVLWDV��MDP�WHUEDQJ�WRWDO��PDNDQDQ�EHUOHPDN��SLORW�VLSLO��,QGRQHVLD

$EVWUDFW

%DFNJURXQG��2EHVLW\�LQ�SLORWV�PD\�EH�UHODWHG�WR�WRWDO�ÀLJKW�KRXUV�DQG�RWKHU�ULVN�IDFWRUV��7KLV�VWXG\�DLPHG�
WR�LGHQWLI\�WKH�UHODWLRQVKLS�EHWZHHQ�WRWDO�ÀLJKW�KRXUV�DQG�RWKHU�IDFWRUV�WR�REHVLW\�LQ�FLYLO�SLORWV�LQ�,QGRQHVLD�

0HWKRGV��A cross-sectional study was done with purposive sampling among pilots in Indonesia undergoing 
periodic medical check up in 14-24 May at Aviation Medical Center Jakarta. Data collected were several 
demographic and work characteristics, eating habits, exercise habits, height, and weight. Data were 
FROOHFWHG�E\�LQWHUYLHZ�DQG�SK\VLFDO�H[DPLQDWLRQ��6XEMHFWV�ZHUH�FODVVL¿HG�QRUPDO�DQG�REHVH�DFFRUGLQJ�WR�
the WHO standard for obesity. Analysis was carried out by Cox regression with constant time.

5HVXOWV��7KHUH�ZHUH�����SLORWV�XQGHUJRLQJ� WKH�SHULRGLF�PHGLFDO� FKHFN�XS�� DJHG�������\HDUV��)RU� WKLV�
DQDO\VLV�ZHUH�DYDLODEOH�����PDOH�VXEMHFWV��FRQVLVWLQJ�RI����REHVH�SLORWV�DQG����ZLWK�QRUPDO�ERG\�ZHLJKW��
7RWDO�ÀLJKW�KRXUV�DQG�HDWLQJ�IDWW\�IRRG�KDELW�ZHUH�GRPLQDQW�ULVN�IDFWRUV�IRU�REHVLW\��3LORWV�ZKR�KDG������
������WRWDO�ÀLJKW�KRXUV�FRPSDUHG�ZLWK�ZKR�KDG���������KRXUV�KDG�����IROG�ULVN�WR�EH�REHVH�>DGMXVWHG�
UHODWLYH�ULVN��55D�� �������3� ������@��)XUWKHUPRUH��FRPSDUHG�ZLWK�SLORWV�ZKR�GLG�QRW�KDYH�HDWLQJ�IDWW\�
IRRG�KDELW�� WKRVH�ZKR�KDG�HDWLQJ�IDWW\�IRRG�KDELW�KDG���IROG�ULVN� WR�EH�REHVH�SLORW� � >55D� �����������
FRQ¿GHQFH�LQWHUYDO��&,�� ������������3� ������@�

&RQFOXVLRQ��7RWDO�ÀLJKW�KRXUV�IRU������RU�PRUH�DQG�HDWLQJ�IDWW\�IRRGV�KDELWV�LQFUHDVHG�WKH�ULVN�RI�REHVLW\�
among male civilian pilot in Indonesia. (Health Science Indones 2013;2:55-8)
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Obesity is one of health conditions which can cause 

incapacitation for pilots. Obesity is a multifactorial 

disease due to an imbalance between food consumed 

and physical activity. Obesity can also be associated 

to several health conditions such as diabetes 

mellitus (DM), stroke, cardiovascular diseases, and 

musculoskeletal diseases, such as osteoarthritis.1-3

In aviation, in addition to the habits of irregular 

HDWLQJ�DQG�ODFN�RI�SK\VLFDO�DFWLYLW\��WRWDO�ÀLJKW�KRXUV�

can be related to obesity.4�$� VWXG\�RI� ����&KLQHVH�

FLYLO�DLUFUHZ��DJHG�������\HDUV�ZLWK�D�WRWDO�RI������

������ÀLJKW� KRXUV� UHYHDOHG� KLJK� ERG\�PDVV� LQGH[�

�%0,�� DQG� D� WRWDO� RI� ������ ÀLJKW� KRXUV� RU� PRUH�

VLJQL¿FDQWO\�LQFUHDVHG�WKH�ULVN�RI�REHVLW\�LQ�DLUFUHZ�5

In the preliminary study carried out at the Aviation 

0HGLFDO�&HQWHU� LQ� -DNDUWD� UHYHDOHG� WKDW������� ����

pilots out of 171 pilots) were obese.

7KLV�VWXG\�DLPHG�WR�LGHQWLI\�WRWDO�ÀLJKW�KRXUV�DQG�RWKHU�

factors and risk of obesity among civil pilots in Indonesia.

METHODS

7KLV� ZDV� D� FURVV�VHFWLRQDO� VWXG\� ZLWK� SXUSRVLYH�

sampling at the Aviation Medical Center of the Ministry 

RI�7UDQVSRUWDWLRQ�IURP�0D\�������������([DPLQDWLRQV�

ZHUH�FDUULHG�RXW�GXULQJ�ZRUNLQJ�KRXUV�������WR�������

AM) on pilots undergoing periodic medical check-ups.

Data regarding age, sex, race, marital status, level of 

HGXFDWLRQ��UDQN��GXUDWLRQ�RI�HPSOR\PHQW��WRWDO�ÀLJKW�

hours, and eating habits were obtained by interview 

with the pilots using forms specially created for this 

study. Data on height, and weight were obtained 

from physical examination results using calibrated 

body weight scale, height measuring tape. 

Body mass index based on the WHO standard for 

obesity.� A pilot was obese if his BMI was 25 or 

more for Asians, and 30 or more for Caucasians; a 

SLORW�ZDV�QRUPDO�%0,�ZDV�����������

7RWDO�ÀLJKW�KRXUV�ZHUH�REWDLQHG�IURP�UHVSHFWLYH�ORJ�ERRN�

SLORWV��DQG�FODVVL¿HG�LQWR���JURXSV����������KRXUV�DQG�

����������� KRXUV�� 3LORW� TXDOL¿FDWLRQ�ZDV� FDWHJRUL]HG�

DFFRUGLQJ�WR� OLFHQVHV�ZKLFK�ZHUH��63/� �VWXGHQW�SLORW�

OLFHQVH��33/� �SULYDWH�SLORW�OLFHQVH��&3/� �FRPPHUFLDO�

SLORW�OLFHQVH��$73/� �DLUOLQH�WUDQVSRUW�SLORW�OLFHQVH�

5HODWLYH�ULVN�ZDV�DQDO\]HG�E\�&R[�UHJUHVVLRQ�ZLWK�

constant time.7�6WDWD�YHUVLRQ���ZDV�XVHG�IRU�VWDWLVWLFDO�

DQDO\VLV���$�ULVN�IDFWRU�ZLWK�D�3�YDOXH��������FRQVLGHUHG�

as a potential candidate for multivariate analysis.�

Ethical clearance was obtained from the Health 

Research Ethic Committee of the Faculty of Medicine, 

8QLYHUVLWDV�,QGRQHVLD��7KLV�VWXG\�ZDV�XQGHUWDNHQ�DIWHU�

approval was granted by the Chief of the Aviation 

Medical Center in Jakarta.

RESULTS

'XULQJ� WKH� ��� GD\V� RI� GDWD� FROOHFWLRQ�� ���� SLORWV�

XQGHUZHQW�SHULRGLF�PHGLFDO�FKHFN�XSV��+RZHYHU������

SLORWV�SDUWLFLSDWHG�WKLV�VWXG\��7ZR�IHPDOH�SLORWV�DQG����

VXEMHFWV�ZKR�KDG�%0,�OHVV�WKDQ������RU�%0,���������

were excluded, leaving 112 subjects for this analysis. 

7DEOH���VKRZV�WKDW�REHVH�SLORWV�DQG�QRUPDO�SLORWV�ZHUH�

similarly distributed in terms level of education and rank.

Compared with their respective reference groups, 

WKRVH�ZKR�ZHUH�������\HDUV�ROG��DQG�������\HDUV�RI�

total length of employment more likely had higher 

risk to be obese pilot.

7DEOH���VKRZV�WKDW�RQO\���������RXW�RI������SLORWV�ZKR�

had appropriate exercise habits. Obese and normal pilots 

were similarly distributed in terms level of breakfast 

KDELWV��7KRVH�ZKR�KDG�WKDQ�GLG�QRW�KDYH�IDPLO\�KLVWRU\�

of more likely had increased the risk of obesity. 

7DEOH� �� �RXU� ¿QDO� PRGHO�� VKRZV� WKDW� WRWDO� ÀLJKW�

hours and eating fatty food habit were dominant risk 

factors related to obese pilot.

,Q�WHUPV�RI�WRWDO�ÀLJKW�KRXUV��SLORWV�ZKR�KDG������������

WRWDO� ÀLJKW� KRXUV� FRPSDUHG� ZLWK� WKRVH� ZKR� KDG� ���

�����KRXUV�KDG�����IROG�ULVN�WR�EH�REHVH�SLORW�>DGMXVWHG�

UHODWLYH� ULVN� �55D��  � ������ 3�  � �������� )XUWKHUPRUH��

compared with pilots who did not have habit of eating 

fatty food, those who had habit of eating fatty food had 

��IROG�ULVN�WR�EH�REHVH��>55D� �����������FRQ¿GHQFH�

LQWHUYDO��&,�� ������������3� ������@�

',6&866,21

7KLV�VWXG\�KDG�VHYHUDO�OLPLWDWLRQV��DPRQJ�RWKHUV��WKH�

subjects were purposive selected and there was the 

possibility of recall bias concerning eating habits. 

7KLV�VWXG\�UHYHDOHG�WKDW�SLORWV�ZKR�KDG������������

WRWDO�ÀLJKW�KRXUV�FRPSDUHG�ZLWK� WKRVH�ZKR�KDG����

�����KRXUV�KDG�����IROG�ULVN�WR�EH�REHVH�SLORW��6LPLODU�

VWXG\� DPRQJ� ���� PDOH� SLORWV� LQ� &KLQD�� DJHG� ���

��� \HDUV� ZLWK� WRWDO� ÀLJKW� KRXUV� ����������� KRXUV�

UHYHDOHG�WKDW�%0,�RI�DLUFUHZV�ZLWK�WRWDO�ÀLJKW�KRXUV�

DERYH�������KRXUV�LQFUHDVHG�REHVH�VLJQL¿FDQWO\��7RWDO�

ÀLJKW� KRXUV� PD\� LQÀXHQFH� REHVLW\�� LW� LV� DVVRFLDWHG�

with the exposure of gamma ray to the aircrew, since 

it may cause lipid peroxidation.5
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7DEOH����6HYHUDO�GHPRJUDSKLF��ZRUN�FKDUDFWHULVWLFV�DQG�ULVN�RI�REHVH

Body mass index

Crude 

relative risk

����FRQ¿GHQFH�

interval
3

Normal Obese

�Q ��� (n=33)

n � n �

Age group

����� �� ���� � 12.5 1.00 Reference

����� 23 ���� 25 52.1 ���� ��������� 0.000

Marital status

Not married 51 ���� 10 ���� 1.00 Reference

Married �� ���� 23 45.1 2.75 1.30-5.77 �����

Level of education 

Senior high school 43 ���� 23 ���� 1.00 Reference

College 14 ���� 4 22.2 ���� ��������� �����

Undergrad �� ���� 5 ���� ���� 0.23-1.57 �����

3RVW�JUDGXDWH� 3 75.0 1 25.0 0.72 ��������� 0.745

Rank

3ULYDWH�SLORW�OLFHQVH 7 ���� 1 12.5 1.00 Reference

Commercial pilot license 54 ���� 12 ���� 1.45 ���������� �����

Airline transport pilot license �� 47.4 20 ���� 4.21 ���������� �����

7RWDO�GXUDWLRQ�RI�HPSOR\PHQW

1-10 years �� ���� 15 ���� 1.00 Reference

11-40 years 14 43.7 �� ���� 3.00 ��������� 0.002

7DEOH����+DELWV�RI�HDWLQJ��H[HUFLVH��IDPLO\�KLVWRU\�RI�REHVLW\�DQG�ULVN�RI�REHVLW\

Body mass index

Crude 

relative risk

����FRQ¿GHQFH�

interval
3

Normal Obese

�Q ��� (n=33)

n � n �

Breakfast habit

No 20 ���� 11 35.5 1.00 Reference

Yes �� ���� 22 27.2 ���� 0.37-1.57 �����

Exercise habit 

Inappropriate 74 ���� 33 ���� 1.00 Reference

Appropriate 5 100.0 0 0 n/a - -

Family history of obesity

No 72 74.2 25 25.7 1.00 Reference

Yes 7 ���� � 55.3 ���� ��������� 0.073

n/a = not applicable

7DEOH����7KH�UHODWLRQVKLS�EHWZHHQ�WRWDO�ÀLJKW�KRXUV��KDELW�RI�HDWLQJ�IDWW\�IRRG�DQG�ULVN�RI�REHVLW\

Body mass index

Adjusted 

relative risk

����FRQ¿GHQFH�

interval
3

Normal Obese

�Q ��� (n=33)

n � n �

7RWDO�ÀLJKW�KRXUV

������� 51 ���� 7 12.1 1.00 Reference

���������� 7 ���� �� ���� ���� ��������� 0.000

Eating fatty food habit

No 31 ���� � ���� 1.00 Reference

Yes � ���� 27 ���� 2.03 ��������� �����

*Adjusted between the two variables in this table
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&RVPLF�UDGLDWLRQ�LV�IRUPHG�E\�VHYHUDO�W\SHV�RI�LRQL]LQJ�

radiation from external sources to our planet, which 

LQWHUDFW�ZLWK�WKH�(DUWK¶V�PDJQHWLF�¿HOG��7KH�LQWHQVLW\�RI�

cosmic radiation at higher altitude is greater than that at 

lower altitude.��7KH�DQQXDO�PD[LPXP�GRVH�UHFHLYHG�E\�D�

SHUVRQ�LV���P6Y�DV�UHFRPPHQGHG�E\�,&53��,QWHUQDWLRQDO�

&RPPLVVLRQ� RQ�5DGLRORJLFDO� 3URWHFWLRQ���$LUFUHZV� DV�

SHUVRQQHO�RFFXSDWLRQDOO\�H[SRVHG�WR�LRQL]LQJ�UDGLDWLRQ��

PD\�QRW�H[FHHG���P6Y�SHU�DQQXP�� 

$�VWXG\�ZKLFK�ZDV�SHUIRUPHG�E\�FROOHFWLQJ�����GDWD�

ÀLJKW�RYHU�D�SHULRG�RI�WZR�\HDUV�RI�)OLJKW�7HVW�6SHFLDO�

Group revealed that maximum cosmic radiation 

GRVH� UHFHLYHG� E\� DLUFUHZV� ZDV� ����� �6Y������ �6Y��

+RZHYHU��DLUFUHZV�ZLWK�ORQJHU�GXUDWLRQ�RI�ÀLJKW�DQG�

DOWLWXGH�PD\� UHDFK� �� �6Y� SHU� ÀLJKW��7KLV� FRQGLWLRQ�

implies the possibility of exceeding the annual limit 

UHFRPPHQGHG�E\�,&53�10 

Furthermore, this study noted that pilots who had 

PRUH�WRWDO�ÀLJKW�KRXUV�KDG�KLJKHU�ULVN�EHLQJ�REHVH��

7KLV� FRQGLWLRQ� PLJKW� EH� UHODWHG� WR� IUHH� UDGLFDO�

reactions generated after radiation exposure. 

Free radical reactions generated after radiation expo-

sure can initiate self-propagating chain reactions that 

may lead to lipid peroxidation. Lipid peroxidation is 

a process which free radicals remove electrons from 

lipids, producing reactive intermediates that can 

undergo further reaction. Lipid peroxidation takes 

place in three steps, which are initiation, propa gation 

DQG� WHUPLQDWLRQ��7KH�HQG�SURGXFW�RI� WKLV� UHDFWLRQ� LV�

��KLGUR[\QRQHQDO����+1(���7KLV���+1(�ZDV�IRUPHG�

by linoleic acid and arachidonic acid when free radicals 

attack lipids membrane. Excessive production of 

��+1(�PLJKW�EH�VXI¿FLHQW�WR�FDXVH�REHVLW\��,Q�D�VWXG\�

of human subjects, the level of 4-HNE would increase 

VLJQL¿FDQWO\� DIWHU� FRQVXPSWLRQ� RI� DQ� HQHUJ\�GHQVH�

KLJK�IDW�GLHW��IDVW�IRRG��UHJXODUO\��7KHVH�WZR�VWXGLHV�

suggested the role for 4-HNE in causing obesity.11,12

In addition exposure to radiation may also impact 

WR� REHVLW\�� 7R� SUHYHQW� WKLV� OLSLG� SHUR[LGDWLRQ�� LW�

is recommended to take supplement of vitamin E 

which have been known as a strong antioxidant, that 

can decrease the lipid peroxidation and improve total 

antioxidant capacity in the human body.13

,W�FDQ�EH�FRQFOXGHG�WKDW�WRWDO�ÀLJKW�KRXUV�IRU������RU�

more and eating fatty foods habits increased the risk 

of obesity among male civilian pilot in Indonesia.

$FNQRZOHGJPHQWV

7KH�DXWKRUV�ZLVK�WR�WKDQN�DOO�VXEMHFWV�ZKR�FRRSHUDWLYHO\�

participated in this study. We would like also to express 

RXU� JUDWLWXGH� WR� 'U�� 7KDPULQ� $EXGL� ZKR� DOORZHG�

us to conduct the study at Aviation Medical Center 

Jakarta.
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