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Abstrak

Latar Belakang: Dalam dunia penerbangan, fatigue dapat menyebabkan inkapasitasi pilot dan 
mengakibatkan kecelakaan pesawat. Jam terbang merupakan salah satu faktor yang berhubungan dengan 
ULVLNR�IDWLJXH��7XMXDQ�GDUL�SHQHOLWLDQ�LQL�DGDODK�XQWXN�PHQJLGHQWL¿NDVL�KXEXQJDQ�MDP�WHUEDQJ���KDUL�GDQ�
beberapa faktor lain terhadap risiko fatigue pada pilot sipil di Indonesia.

Metode: Sebuah studi cross sectional dengan consecutive sampling dilakukan pada pilot sipil yang sedang 
melakukan medical check-up di Balai Kesehatan Penerbangan di Jakarta pada Juni 2016. Karakteristik 
GHPRJUD¿��SHNHUMDDQ��NHELDVDDQ�GDQ�MDP�WHUEDQJ�GLSHUROHK�PHODOXL�NXHVLRQHU�GDQ�ZDZDQFDUD��'DWD�IDWLJXH�
diperoleh melalui pengisian self-questionnaire fatigue dan dihitung dengan Fatigue Severity Scale (FSS) 
yang telah divalidasi. Fatigue dikategorikan menjadi “Tidak Fatigue” (skor FSS <36) dan “Fatigue” (skor 
)66�������$QDOLVLV�PHQJJXQDNDQ�ULVLNR�UHODWLI�GHQJDQ�UHJUHVL�&R[�GDQ�ZDNWX�\DQJ�NRQVWDQ�

Hasil: Penelitian ini mencakup 542 pilot, 50,2% mengalami fatigue. Subyek yang memiliki jam terbang lebih 
GDUL����MDP�GDODP���KDUL�GLEDQGLQJNDQ�GHQJDQ�\DQJ�NXUDQJ�DWDX�VDPD�GHQJDQ����MDP�GDODP���KDUL��PHPLOLNL�
ULVLNR�IDWLJXH������NDOL�OHELK�WLQJJL�>ULVLNR�UHODWLI�GLVHVXDLNDQ��5HODWLYH�5LVN�DGMXVWHG �������&, �����������S� �
�����@��6XEMHN�\DQJ�PHPLOLNL�OLVHQVL�WLSH�$LU�7UDQVSRUW�3LORW�/LFHQVH�GLEDQGLQJNDQ�GHQJDQ�\DQJ�&RPPHUFLDO�
3LORW�/LFHQVH�PHPLOLNL�ULVLNR�IDWLJXH������NDOL�OHELK�WLQJJL��55D ������&, �����������S ���������

Kesimpulan: 3LORW�VLSLO�GL�,QGRQHVLD�\DQJ�PHPLOLNL�MDP�WHUEDQJ�OHELK�GDUL����MDP�GDODP���KDUL�GDQ�SLORW�GHQJDQ�
OLVHQVL�WLSH�$73/�PHQJDODPL�SHQLQJNDWDQ�ULVLNR�IDWLJXH���(Health Science Journal of Indonesia 2017;8(1):53-58)

Kata kunci: fatigue, jam terbang, pilot sipil, Indonesia

Abstract

Background: In aviation world, fatigue may cause incapacitation among pilot which can lead to aircraft 
accidents. Flight hours is believed to be one of the factors related to the risk of fatigue. The purpose of this 
VWXG\�LV�WR�LGHQWLI\�UHODWLRQVKLS�EHWZHHQ�ÀLJKW�KRXUV�LQ�VHYHQ�GD\�DQG�RWKHU�IDFWRUV�WR�WKH�ULVN�RI�IDWLJXH�
among civilian pilot in Indonesia.

Methods: A cross sectional study with consecutive sampling was conducted among civilian pilots 
who attended medical check-up at Aviation Medical Center in Jakarta on June 2016. Demographic 
FKDUDFWHULVWLFV��HPSOR\PHQW�UHODWHG�IDFWRUV��KDELWV�DQG�ÀLJKW�KRXUV�ZHUH�REWDLQHG�WKURXJK�TXHVWLRQQDLUH�
DQG�LQWHUYLHZV��)DWLJXH�GDWD�ZHUH�REWDLQHG�WKURXJK�IDWLJXH�VHOI�TXHVWLRQQDLUH�IRUP�DQG�PHDVXUHG�ZLWK�
Fatigue Severity Scale which had been validated. Fatigue was categorized into non-fatigue (FSS score 
�����DQG�IDWLJXH��)66�VFRUH�������5HODWLYH�ULVN�ZDV�FRPSXWHG�XVLQJ�&R[�UHJUHVVLRQ�ZLWK�D�FRQVWDQW�WLPH�

Results: 7KLV�VWXG\�LQFOXGHG�����SLORWV�DPRQJ�ZKLFK�������KDG�IDWLJXH��7KH�VXEMHFWV�ZKR�KDYH�ÀLJKW�
KRXUV�!���KRXUV�ZHHN�FRPSDUHG�WR�����KRXUV�ZHHN��KDG������IROG�KLJKHU�ULVN�RI�IDWLJXH�>DGMXVWHG�UHODWLYH�
ULVN�>55D ������&, 1.14-1.65; S �����@��7KH�VXEMHFW�ZLWK�$73/�OLFHQVH�FRPSDUHG�WR�&3/�OLFHQVH�KDG�
�����IROG�KLJKHU�ULVN�RI�IDWLJXH�>55D ������&, 1.11-1.54��S ��������

Conclusions:�&LYLOLDQ�SLORWV�LQ�,QGRQHVLD�ZKR�KDG�PRUH�WKDQ����KRXUV�ÀLJKW�WLPH�LQ���GD\V�DQG�$73/�W\SH�
pilots have an increased risk of fatigue. (Health Science Journal of Indonesia 2017;8(1):53-58)

Keywords: IDWLJXH��ÀLJKW�KRXUV��FLYLOLDQ�SLORWV��,QGRQHVLD
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Fatigue is a physiological condition caused by prolonged 

sleep or wakefulness due to changes in circadian 

UK\WKP�DQG�DYLDWLRQ�ZRUNORDGV�VXFK�DV�ÀLJKW�KRXUV�DQG�

the number of sectors undertaken.1 Factors related to 

fatigue include physical factors. occupational factors 

and individual factors.2 Fatigue can cause negative 

impacts and affect a person’s ability to perform tasks. 

7KH�PHQWDO�VWDWH�WKDW�UHTXLUHV�FRQWLQXRXV�FRQFHQWUDWLRQ�

ZKLOH�ZRUNLQJ�FDQ�H[HUW�D�IDWLJXH�HIIHFW�WKDW�UHVXOWV�LQ�

an individual not able to work normally.2

Important factors in aviation-related fatigue such as 

lack of sleep, long duty cycle and shift work can cause 

SLORWV� WR�EHFRPH�QHJOLJHQW��FDUHOHVV�DQG� LQHI¿FLHQW�3 

'DWD�REWDLQHG�IURP�1$6$¶V�ÀLJKW�VDIHW\�UHSRUW�VKRZV�

WKDW�����RI�UHSRUWHG�ÀLJKW�LQFLGHQWV�DUH�UHODWHG�WR�WKH�

fatigue factor.4 Fatigue has been cited as the cause of 

many aviation accidents and is an ongoing problem 

faced by the crews of all types aircrafts.5

Fatigue is a common phenomenon in airline 

pilots.  Two different surveys conducted using the 

)DWLJXH� 6HYHULW\� 6FDOH� �)66�� TXHVWLRQQDLUH� DPRQJ�

Portuguese airline pilots found a fatigue prevalence 

of 89.3% and 90.6%.6 Another study conducted on 

an airline in the Netherland found 29.5% of the pilots 

ZHUH� FODVVL¿HG� DV� EHLQJ� IDWLJXH� WKURXJK� &KHFNOLVW�

,QGLYLGXDO� 6WUHQJWK� �&,6�� TXHVWLRQQDLUH�7 A study 

conducted by Yuliawaty at the Aviation Medical 

Center in Jakarta in 2015 found that 21% of pilots 

ZKR� XQGHUZHQW� DQ� RII�WKH�À\� ÀLJKW� KDG� D� IDWLJXH�

risk increased by 5.7 times.8 The rapid growth of the 

aviation industry marked by the emergence of new 

operators, the increasing number of passengers in 

the aircraft, and the tight competition in the aviation 

industry, gives airlines and pilots a gap to work 

EH\RQG� WKH� DOORZHG� ÀLJKW� OLPLWV�9 This study aims 

WR�H[DPLQH�WKH�UHODWLRQVKLS�RI�ÀLJKW�KRXUV��W\SHV�RI�

ÀLJKW�� DLUFUDIW� W\SHV� DV� ZHOO� DV� VRPH� GHPRJUDSKLF�

factors including age and habit with the risk of fatigue 

among civilian pilot populations in Indonesia.

METHODS

The subjects for this cross-sectional study consisted 

of consecutively selected civilian pilots who 

underwent periodic medical check-ups on 18 to 29 

June 2016 at the Indonesian Aviation Medical Center 

(Balai Kesehatan Penerbangan). Data were obtained 

IURP� LQWHUYLHZV�XVLQJ�D�VWDQGDUGL]HG�TXHVWLRQQDLUH�

and interview. The inclu sion criteria were active 

civilian pilots who is willing to be interviewed and 

¿OO�RXW�WKH�TXHVWLRQQDLUH��7KH�H[FOXVLRQ�FULWHULD�ZHUH�

DFWLYH�FLYLOLDQ�SLORWV�KROGLQJ�D�3ULYDWH�3LORW�/LFHQVH�

�33/��RU�6WXGHQW�3LORW�/LFHQVH��63/��

Subjects who were willing to participate signed an 

LQIRUPHG�FRQVHQW�OHWWHU��7KH\�ZHUH�DVNHG�WR�¿OO�D�VHOI�

UHSRUWLQJ� TXHVWLRQQDLUH� UHJDUGLQJ� GHPRJUDSKLFV��

MRE�UHODWHG�IDFWRUV��KDELWV�DQG�IDWLJXH�H[SHULHQFH�LQ�

the last week. Fatigue was measured using Fatigue 

6HYHULW\�6FDOH��)66��WKDW�FRQVLVWHG�RI�QLQH�TXHVWLRQV�

related to fatigue and its impact on functioning 

and behavioral aspects in the past week. The FSS 

TXHVWLRQV�ZHUH������P\�PRWLYDWLRQ�LV� ORZHU�ZKHQ�,�

DP�IDWLJXHG������H[HUFLVH�EULQJV�RQ�P\�IDWLJXH������

I am easily fatigued; (4) fatigue interferes with my 

SK\VLFDO� IXQFWLRQLQJ�� ���� IDWLJXH� FDXVHV� IUHTXHQW�

problem for me; (6) my fatigue prevents sustained 

physical functioning; (7) fatigue interferes with 

carrying out certain duties and responsibilities; (8) 

fatigue is among my most disabling symptoms; and 

(9) fatigue interferes with my work. family or social 

OLIH��6XEMHFWV� DQVZHUHG� WKH�TXHVWLRQV�RQ�D� VFDOH�RI�

“1” indicating agrees to and “7” indicating disagrees 

WR��7KH�VXEMHFW�LV�FODVVL¿HG�DV�IDWLJXH�LI�WKH�)66�VFRUH�

LV�����DQG�QRQ�IDWLJXH�LI�WKH�)66�VFRUH�LV�����10 

7KH� ULVN� IDFWRUV� EHLQJ� PHDVXUHG� ZHUH� WRWDO� ÀLJKW�

KRXUV�� W\SH� RI� ÀLJKW�� W\SH� RI� DLUFUDIW�� DJH�� UDFH��

PDULWDO� VWDWXV�� IUHTXHQF\� RI� SK\VLFDO� H[HUFLVH� DQG�

VPRNLQJ�KDELWV��7RWDO�ÀLJKW�KRXUV�ZHUH�LQTXLUHG�IRU�

the last 7 days and the last 30 days. According to 

CASR (Civil Aviation Safety Regulation) 121, each 

À\LQJ�KRXU�KDV�OLPLWV��)RU�ÀLJKWV�ZLWK�WZR�SLORWV�WKH�

limits are 110 hours per month (30 consecutive days) 

and 30 hours for 7 consecutive days.11

7\SHV� RI� ÀLJKW� ZHUH� FDWHJRUL]HG� LQWR� VKRUW� KDXO�

(travel time under 3 hours), medium (travel time 3-6 

hours) and long haul (travel time more than 6 hours). 

The types of aircraft considered in this research is 

GLIIHUHQWLDWHG�LQWR�¿[HG�ZLQJ�DQG�URWDU\�ZLQJ��7KH�
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H[SRVXUH� RI� YLEUDWLRQV� H[SHULHQFHG� E\� SLORWV� RI�

URWDU\�ZLQJ�WHQGV�WR�EH�JUHDWHU�WKDQ�WKH�H[SRVXUH�RI�

YLEUDWLRQV�H[SHULHQFHG�E\�¿[HG�ZLQJ�SLORWV�12

Age of subject is grouped into under 40 years and 

PRUH� RU� HTXDO� WR� ��� \HDUV�13 Race is grouped into 

$VLD�DQG�RWKHUV��JHQGHU� LV� FODVVL¿HG� LQWR�PDOH�DQG�

female and marital status is differentiated into single, 

married and divorced.13 3K\VLFDO�H[HUFLVHV�LV�JURXSHG�

LQWR�DGHTXDWH�DQG�LQDGHTXDWH�14 Smoking habits were 

categorized into ever smoking. still smoking and 

never smoking.15

Ethical clearance was granted from the Research 

Ethic Commission of the Faculty of Medicine 

Universitas Indonesia and data collection was 

approved by the Head of the Civil Aviation Medical 

&HQWHU�� &R[� UHJUHVVLRQ� ZDV� XVHG� WR� LGHQWLI\�

dominant risk because prevalence of fatigue are 

H[SHFWHG�WR�EH�PRUH�WKDQ�����DQG�FRPSXWHG�XVLQJ�

Stata Released®10.16�0XOWLYDULDEOH�&R[� UHJUHVVLRQ�

was conducted to independent variables which 

p-value<0.2 during bivariable analysis. 

RESULTS

In the 12-day data collection period. there were 644 

SLORWV� WDNLQJ� PHGLFDO� H[DPLQDWLRQ� DQG� ZLOOLQJ� WR�

SDUWLFLSDWH��7KHUH�ZHUH����RI�WKH�VXEMHFWV�H[FOXGHG�

EHFDXVH�RI�KROGLQJ�6WXGHQW�3LORW�/LFHQVH����SHUVRQ��

DQG� 3ULYDWH� 3LORW� /LFHQVH� ���� SHUVRQ���$W� WKH� HQG��

542 pilots remain in this study.

Table 1 presents bivariable relationship between 

several demographic factors and habits with risk 

of fatigue. Age of more than 40 years old seem to 

PRGHUDWHO\� LQFUHDVH� WKH� ULVN� RI� IDWLJXH� �55 ������

���� FRQ¿GHQFH� LQWHUYDO� �&,�� ����������� ZKLOH�

DGHTXDWH�H[HUFLVH��55 ����������&,������������DQG�

QHYHU�VPRNLQJ��55 ����������&,������������VHHPV�

to moderately prevent the risk of fatigue. 

Table 2 shows the bivariable relationship between 

job characteristics and the risk of fatigue.  Pilots 

ZKR�KDYH� WRWDO� ÀLJKW� KRXUV� LQ� �� GD\� H[FHHGLQJ� ���

KRXUV�DQG�KROGLQJ�$73/�OLFHQVH�DUH�DW�D�VLJQL¿FDQWO\�

higher risk RI� IDWLJXH�� 3LORWV� ZLWK� ORQJ� KDXO� ÀLJKW�

are also compared with medium haul and short haul 

ÀLJKW�PRUH�OLNHO\�KDG�DQ�LQFUHDVHG�ULVN�WR�EH�IDWLJXH��

Tabel 1. Relationship between several demographic factors and habits with risk of fatigue 

Fatigue

Crude relative 

risk

&RQ¿GHQFH

interval 95%
p

Nonfatigue

�Q ����

fatigue

�Q ����

n % n %

Age �����\HDUV 207 52.7 186 47.3 1.00 Reference

> 40 years 63 42.3 86 57.7 1.21   0.94-1.57 0.128

Gender Male 262 49.7 265 50.3 1.00 Reference

Female 8 53.3 7 46.7 0.92   0.43-1.96 0.845

Race Asia 256 49.9 257 50.1 1.00 Reference

others 14 48.3 15 51.7 1.03  0.61-1.73 0.904

Marital Status Not Married 128 51.4 121 48.6 1.00 Reference

Married 140 48.6 148 51.4 1.05 0.83-1.34 0.648

Divorce    2 40.0    3 60.0  1.23 0.39-3.88 0.718

([HUFLVH�KDELWV ,QDGHTXDWH 246 48.7 259 51.3 1.00 Rujukan

$GHTXDWH  24 64.9  13 35.1 0.68 0.39-1.19 0.183

Smoking habits Still smoking 129 46.6 148 53.4 1.00 Reference

Ever smoking 33 47.1 37 52.9 0.98 0.69-1.41 0.953

Never smoking 108 55.4 87 44.6 0.83 0.64-1.08 0.182
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7DEOH� �� VKRZV� WKDW� WKUHH� GRPLQDQW� IDFWRUV� �ÀLJKW�

KRXUV� LQ� �� GD\V�� SLORW� OLFHQVH� DQG� H[HUFLVH� KDELWV��

which were related to the risk of fatigue. Compared 

WR�WKRVH�ZKR�KDG�ÀLJKW�KRXUV�LQ�VHYHQ�GD\����KRXUV�

DQG�OHVV��WKRVH�ZLWK�ÀLJKW�KRXUV�more than 30 hours 

in seven days had 37% increased risk to be fatigue. 

3LORWV�ZKR�KDG�$73/�FRPSDUHG�ZLWK�&3/�LQFUHDVHG�

���� WKH� ULVN� RI� IDWLJXH�� $SSURSULDWH� H[HUFLVH�

FRPSDUHG� ZLWK� LQDSSURSULDWH� H[HUFLVH� GHFUHDVHG�

32% risk of fatigue.   

DISCUSSION

This study found a 50.2% risk of fatigue among 

Indonesian civilian pilots. Flight hours in 7 days, 

SLORW� OLFHQVH� DQG� H[HUFLVH� KDELWV� ZHUH� WKH� WKUHH�

dominant factors related to it. There were several 

limitations of this study. Cross sectional design 

was not the strongest study design to establish 

causal relationship, yet it was selected due to its 

practicality. The fatigue scale is obtained through a 

VHOI�DGPLQLVWHUHG�TXHVWLRQQDLUH�DQG�LW�LV�VXEMHFWLYHO\�

measured. Nevertheless, FSS is a widely used self-

UHSRUWLQJ� TXHVWLRQQDLUH� UHODWHG� WR� IDWLJXH� DQG� LWV�

impact on functioning and behavioral aspects in the 

past week. FSS has good reliability and validity with 

&URQEDFK� . � �����10 Our study was conducted in 

the Indonesian Aviation Medical Center, as the only 

medical center authorized to conduct annual health 

assessment to pilots in Indonesia. Currently there are 

more than 7000 civilian pilots based in Indonesia and 

our study involved a considerable number of them.

Table 3. Final model of the determinants of the risk of fatigue.

Fatigue

Adjusted Relative 

Risk

&RQ¿GHQFH

interval 95%

pNonFatigue

�Q ����

Fatigue 

�Q ����

n % n %

Flight hours in 7 day ����KRXUV 257 51.7 240 48.3 1.00 Reference

>30 hours 23 31.1   51 68.9 1.37 1.14-1.65 0.001

Pilot license &3/

$73/

195

  85

54.2

40.3

165

126

45.8

59.7

1.00

1.31

   Reference

 1.11-1.54 0.001 

([HUFLVH�KDELW�ZDV�UHWDLQHG�LQ�WKH�¿QDO�PRGHO�ZLWK�DQ�$GM�55 �����������&,������������S ������

Tabel 2. Relationship between job characteristic with the risk of fatigue 

 Fatigue

Crude relative 

risk

&RQ¿GHQFH�

interval 95%

pNon-fatigue

�Q ����

Fatigue

�Q ����

n % n %

Flight hours in 7 day �����KRXUV 248 52.2 227 47.8 1.00    Reference

 >30 hours 22 32.8   45 67.1 1.40 1.02-1.93 0.037

Flight hours in 30 

day

������KRXUV 259 49.9 260 50.1 1.00    Reference

 > 110 hours 11 47.8  12 52.2 1.04 0.58-1.85 0.891

Flight type Short Haul 106 53.3  93 46.7  1.00  Reference

Medium Haul 149 49.3 153 50.7 1.08  0.83-1.40 0.539

/RQJ�+DXO 15 36.6  26  63.4 1.35  0.87-2.09 0.169

Aircraft type )L[HG�:LQJ 241 49.5 246 50.5 1.00   Reference

Rotary Wing  29 52.7   26 47.3 0.93  0.62-1.40  0.748

3LORW�/LFHQVH &3/

$73/

191

  79

55.0

40.5

156

116

45.0

59.5

1.00

1.32

 Reference

  1.04-1.68 0.022 



Vol. 8, No. 1, June 2017 Flight hours and risk of fatigue 57

The percentage of fatigue (Fatigue Severity Scale 

����� RQ� FLYLOLDQ� SLORWV� LQ� WKLV� VWXG\� LV� KLJKHU� WKDQ�

previous study by Yuliawaty because this study 

LQYROYHG� SLORWV� IURP� ZKROH� W\SHV� RI� ÀLJKW� �VKRUW��

medium and long haul) mean while Yuliawaty only 

WRRN�WKH�VKRUW�KDXO�RQHV��3LORW�ZKR�KDG�À\LQJ�KRXU�

more than 30 hours in seven days had an increased 

risk of fatigue (37% higher). These results were 

similar with the study by Bourgeois-Bougrine in 

France which revealed that the fatigue scale has 

LQFUHDVHG� VLJQL¿FDQWO\� ZLWK� DQ� LQFUHDVH� LQ� À\LQJ�

KRXUV�GXULQJ�WKH���±���GD\V�ÀLJKW�WDVN�17

$73/� SLORWV� KDG� KLJKHU� ULVN� RI� IDWLJXH� WKDQ� &3/�

(31% highHU��� 7KHVH� FRQGLWLRQV� PD\� H[SODLQ� WKH�

FRQGLWLRQ� RI� SLORWV� ZKR� KDG� H[SRVXUH� E\� FRVPLF�

radiation. The condition that caused by solar activity 

and pilot got the radiation continuously because of 

URXWLQHO\�ÀLJKW�GXW\�18

$OWKRXJK� QRW� VWDWLVWLFDOO\� VLJQL¿FDQW�� DSSURSULDWH�

H[HUFLVH�KDG�GHFUHDVHG�ULVN�RI�IDWLJXH������ORZHU���

7KLV� FRQGLWLRQ� PD\� H[SODLQ� WKH� SK\VLFDO� ¿WQHVV�

RI� SLORWV�� ([HUFLVH� PLJKW� SOD\� DQ� LPSRUWDQW� UROH�

for cardiorespiratory endurance to achieve the 

SK\VLFDO� ¿WQHVV� WKDW� SLORWV� QHHG�ZKHQ�ZRUNLQJ� LQ�

DQ� HQYLURQPHQW� H[SRVHG� WR� LQWHUPLWWHQW� K\SR[LD�

GXULQJ�ÀLJKW�SHULRGV�7

,Q� FRQFOXVLRQ�� À\LQJ� KRXU�PRUH� WKDQ� ��� KRXUV� LQ�

VHYHQ�GD\V�DQG�KROGLQJ�$73/�OLFHQVH�LQFUHDVHG�WKH�

risk of fatigue among civilian pilots in Indonesia.
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