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Abstract

Flight crew has a work environment that can increase the risk of low back pain (LBP). The aim of this study is to find out whether 
the working period in commercial flight crews correlate with LBP. This study is an evidence-based case report, with literature search-
ing conducted in the PubMed, Cochrane, and Ingenta databases. The inclusion criteria in the search were literatures with research 
subjects as crew members presenting LBP. Critical appraisal was carried out in accordance with the methods in the articles. After 
selecting literatures, we found three literatures based meet with the criteria. All articles use cross-sectional method. Only one study 
has the best quality, where the result of the study showed that there was no increase in the number of LBP sufferers within the 10-24 
years of working period (Odds Ratio: 0.93 and 95% Confidence Interval: 0.78-1.03). These evidences are still insufficient to prove 
that the longer working period increases the risk of LBP in commercial flight crews, due to low level of evidence.
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Introduction
The World Health Organization (WHO) notes that back pain 

remains a leading cause of disability worldwide.1 More than one-
third of back pain worldwide is attributed to occupational ex-
posures [1]. Pain in the lower back, also called low back pain, is 
particularly common. Low back pain (LBP) is defined as pain or 
discomfort that is localized below the costal margins and above the 
inferior gluteal fold, either with or without referred leg pain [2]. 
About 60% to 90% of people will suffer from LBP at some point in 
their life [3,4]. The risk for LBP is affected by work factors for ex-
ample lifting, twisting, bending, awkward movements, stretching, 

static postures, vibration and previous history of accident involving 
low back region [4,5]. These physical factors are considered as risk 
factors for drivers, dentists, office workers, and also pilots [1].

In the aeronautical environment, musculoskeletal disorders 
are the most common discomforts and cause of disabilities among 
commercial pilots, even more than cardiovascular disease [6]. It is 
estimated that the prevalence of back pain in pilots is close to 80%-
83% [6]. The nature of LBP that appears suddenly, unpredictable, 
and recurs frequently, can increase the risk of incapacitation which 
can threaten flight safety [3,7]. In addition, when incapacitation oc-
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curs during an emergency, LBP can interfere with the pilot's per-
formance in making decisions due to increased response time [8].

Aside from pilot, cabin crews are also exposed with LBP associ-
ated risk factors in flight. In a study at United States, the prevalence 
of LBP in cabin crew working on long-haul flights was 85,9% [9]. 
With longer working period, the flight crews had longer time for 
the exposure, which attributed to LBP [6]. Nevertheless, there are 
still pros and contras about the relationship of working period and 
LBP [8,10].

Case Report
A 43-year-old male pilot at an airline in Indonesia came to the 

airline's health clinic for routine visit over his low back pain that 
recurs often. He has experienced pain since four years ago.

He began to feel lower back pain while working in the cockpit, 
when he took his briefcase next to the cockpit seat. The pain re-
mained for several days and finally he decided to go to a hospital. 
X-rays of lumbar area showed within normal limits. He was given 
NSAIDs (non-steroidal anti-inflammatory drugs) and muscle relax-
ant and was also sent to physiotherapist. After undergoing medi-
cations and several physiotherapy treatments, pain were reduced, 
but frequently recurred. The pain was still bothersome until now, 
but he was able to return to normal activities. He had no history of 
back accident. He has been working as a pilot for five years. Previ-
ously, he had worked as a flight attendant for 16 years.

Methods
We search databases from PubMed, Cochrane, and Ingenta 

connect. No limitations were applied in this search. We used the 
following keywords for study population, i.e. “pilot*”, ”aviator*”, 
“airman*”, “flyer*”, “aircrew*”, “pilot stud*”, “flight attendant*”, 
“purser*”, “cabin crew*”, and “steward*”. While for the interven-
tion, we used these keywords, i.e. “flight hour*”, “flying hour*”, 
“flight time*”, and “years of service*”. In regards to the outcome, 
we searched the following terms, i.e. “back pain”, “backache”, “lum-
bar pain”, “lumbago”, and “LBP”. The inclusion criteria were articles 
which the research subject were flight crews presenting LBP. The 
exclusion criteria were articles which the research subject was mil-
itary or aerospace flight crew, and articles which were literature 
review and letter to editor. Then, the critical appraisal would be 
carried out for choosing articles using critical appraisal tools. In or-

der to demonstrate a good causality relationship from an etiologi-
cal study, the literatures we are expected to obtain are studies with 
systematic review (SR), randomized controlled trial (RCT), cohort, 
or case-control method, which have good level of evidence. 

The selection of critical appraisal tools is based on the research 
method applied in the articles. For studies with systematic review, 
we can use Assessing The Methodological Quality of Systematic Re-
views (AMSTAR), Critical Appraisal Skills Program (CASP), Joanna 
Briggs Institute (JBI), Risk of Bias in Systematic Reviews (ROBIS), 
or Specialist Unit for Review Evidence (SURE). For studies with 
randomized controlled trial, CASP, JBI, SURE, or the Physiotherapy 
Evidence Database (PEDro Scale) can be used. For cohort studies 
we can use CASP, JBI, Scottish Intercollegiate Guidelines Network 
(SIGN), or The Strengthening the Reporting of Observational stud-
ies in Epidemiology (STROBE). Case-control studies may use CASP, 
JBI, SIGN, or STROBE. For studies with cross-sectional methods can 
use JBI or STROBE.

Figure 1: Prisma Flow Diagram.
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Results
The search results on June 17th, 2020 obtained 21 articles. In ad-

dition, we also searched through the bibliographies and searched 
using google scholars, thus obtaining 9 articles. After sorting them 

using the inclusion and exclusion criteria, the selected article that 
was subjected to critical appraisal were 3 articles. These three ar-
ticles are prevalence studies applying cross sectional method. We 
used the assessment tools from JBI. Study characteristic can be 
seen at table 1.

Article Title Author Published Method Samples
Research Sub-

ject
Results

I

Characterization of 
Low Back Pain in 
Pilots and Mainte-
nance Technicians on 
a Commercial Airline.

Rodriguez., 
et al.

2016
Descriptive 
cross-sec-
tional

111

Pilots and ground 
maintenance 
technicians of a 
commercial air-
line in Colombia.

The prevalence of LBP 
on pilots were 71,1%.

II

Lifestyles, Flying and 
Associated Health 
Problems in Flight At-
tendants.

Sharma, L. 2007
Descriptive 
cross-sec-
tional

230
Cabin crews of an 
airline in India.

The prevalence of LBP 
according to work expe-
rience:
Female FA:
11-20 years : 77,5%,
21-30 years : 79,6%
Male FA :
11-20 years : 65,7%
21-30 years : 67,8%.

III

Flight time number 
of sectors and risk of 
low back pain among 
short and medium 
haul commercial fe-
male flight attendants 
in Indonesia.

Khrisna-
pandit., 
et al.

2016
Analytic 
cross-sec-
tional

240

Cabin crews 
who conducted 
routine medical 
examination in 
Indonesia.

The prevalence of LBP  
according to work  
experience:
1-5 years : 65 people
6-9 years : 14 people
10-24 years : 12 people

Table 1: Study Characteristic.

Q 1 Q 2 Q 3 Q 4 Q 5 Q 6 Q 7 Q 8

I (Rodri-
guez., et al.)

Yes Yes Yes Yes Unclear N/A No N/A

II (Sharma, 
L.) Unclear Unclear Yes Yes Yes No No N/A

III (Khrisna-
pandit., et 
al.)

Yes Yes Yes Yes Yes No Yes Yes

Table 2: Critical Appraisal Result.

In the study by Rodriguez., et al. the inclusion criteria men-
tioned were pilots and ground maintenance technicians who were 
actively working at the time of the study and were willing to give 
consent to participate. The exclusion criteria were those who did 
not complete the questionnaire. The population of research sub-
jects were pilots and ground maintenance technicians of a com-
mercial airline in Colombia. The time of the study was from 2011 
to 2013. The length of work for pilots was measured based on the 
total flight hours. The data was obtained through self-filled ques-
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tionnaires. No confounding factors mentioned in this study. The 
final outcome measurement was carried out using a non-standard-
ized questionnaire filled out by the participants. This final outcome 
measurement was less valid, because there was a risk of being 
underdiagnosed or overdiagnosed, and the participants were not 
medical personnel so that the participants' understanding of LBP 
may not be the same as one another. No statistical analysis was 
used in this study [6].

In the study by Sharma, L., it was not clear what the inclusion 
criteria were. However, the population of this research subject was 
cabin crews of an airline in India. The time period for this study 
was not mentioned. In this study, the measurement of work experi-
ence was the length of time they’ve been working as cabin crew. 
Confounding factors mentioned in this study were lifestyle and 
habits such as smoking or consuming alcohol. The researcher did 
not mention the strategy to overcome these confounding factors. 
The final outcome measurement was carried out using a non-stan-
dardized questionnaire completed by the participants. The end re-
sult that the investigators sought was back pain, not limited to the 
upper or lower regions. Therefore, there was a risk of being over-
diagnosed. The participants were not medical personnel, so that 
the participants' understanding of LBP may not be the same as one 
another. In this study, no statistical analysis was performed [11].

In the study by Khrisnapandit., et al. the inclusion criteria were 
active female cabin crew, aged 19 to 45 years, and working on short 
and medium haul flights. The subject population of this study were 
female cabin crew who were undergoing routine health examina-
tion at the Indonesian Aviation Health Center, May 5-26, 2014. the 
measurement of work experience was the length of time they’ve 
been working as cabin crew. Confounding factors mentioned were 
age, education level, marital status, height, body mass index, physi-
cal activity during leisure time, smoking habit, length of work, and 
frequency of lifting baggage on each flight. The researcher made 
adjustments to several confounding factors, but not to the length 
of work. The final outcome was measured using the Nordic Mus-
culoskeletal Questionnaire (NMQ), a standardized questionnaire to 
assess LBP. The researcher performed a multivariate analysis, so 
the statistical analysis used was cox regression. The analysis used 
is appropriate [3].

In the study by Rodriguez., et al. the researchers only mentioned 
the p value of 0.0008, but did not mention other data so that it could 

not be calculated to find the odds ratio. In the study by Sharma, L. 
only mentioned the percentage of the prevalence of LBP in each 
group. Therefore, we did our own calculations to compile a 2x2 
table. The odds ratio for the group of male cabin crew was 1.1 with 
a 95% confidence interval between 0.97 and 1.26. The odds ratio 
for the group of female cabin crew was 1.09, with a 95% confidence 
interval between 0.88 and 1.35. In the study by Khrisnapandit., et 
al. we divided the length of work into 2 groups, <10 years and ≥ 
10 years. The odds ratio was 0.93, with a 95% confidence interval 
between 0.78 to 1.03.

Our case is a pilot of a commercial airline, with a history of 
working as a flight attendant for 16 years. In accordance with the 
inclusion criteria in all three studies, our patients were not much 
different, and could fit into these inclusion criteria. In the study by 
Rodriguez., et al. there were no complete data, so calculations to 
find the patient's expected event rate (PEER) and number needed 
to harm (NNH) could not be done. The study by Khrisnapandit., et 
al. was conducted in Indonesia, the same country as the location of 
our patient. Therefore, the PEER from this literature can be used as 
a PEER reference for the study by Sharma, L., which was conducted 
in India. The PEER obtained was 0.38, and the NNH value was -56. 
In the study by Sharma, L., the NNH calculation results were 45 for 
male cabin crew, and 48 for female cabin crew.

Discussion 
After we collect our patient’s clinical data, we conducted a lit-

erature search. From the search results, there was only a small 
number of literatures, with low level of evidence. This limitation 
was caused by only few researches being carried out in aviation, 
especially in commercial flights. Nevertheless, there are lots of lit-
eratures that discuss LBP in military pilots. This is due to higher 
risk factors of LBP experienced by military pilots, such as higher 
workloads, higher stress level, heavier physical exercises, and us-
ing high-performance aircraft. Sitting too long, as pilots do today, 
can increase the risk of LBP, because the intervertebral discs have 
to withstand a variety of stresses, which can cause injury to the 
disc tissue. During sitting position, there is a posterior pelvic tilt 
which causes a reduction in the lumbar curvature. The upper and 
lower erector spinae muscles have to contract strongly to maintain 
an erect posture and to prevent the individual from slouching [12]. 
Our patient work as a flight attendant for 16 years raises our as-
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sumption that the LBP he experienced correlate with this his work 
history. One of the occupational risk factors of cabin crew that con-
tributes to LBP is standing for a long time. Standing for long peri-
ods of time requires a person to maintain an erect posture which 
can result in muscle fatigue and ultimately leads to LBP [12].

Beside occupational factors, there are also other aviation envi-
ronment factors that can contribute to LBP, such as hypoxia, cosmic 
radiation, changes in humidity, and G-force. The environment in 
the cabin of commercial aircraft is set approximately at 8,000 feet 
above sea level. At this altitude, the crew can still be exposed to 
mild hypoxia, which the oxygen saturation can reach below 95%. 
Hypoxia is a condition in which there is a reduced supply of ad-
equate oxygen to body tissues or cells [13-15]. Hypoxia also causes 
degenerative changes in nucleus pulposus cells inside interverte-
bral disc (IVD) [16.17]. Intermittent hypoxia that occurs on flights 
can cause systemic and intracellular changes in the human body. 
At the molecular level, hypoxia-induced HIF-1α can help prevent 
degenerative processes in IVD, although there are some disagree-
ments about this [18-20]. Overall, our patient's total length of ser-
vice as flight crew was 21 years. This is certainly not a short time 
exposed to mild hypoxia.

The length of service for the pilot or cabin crew is calculated in 
units of total flight hours [21]. However, in the literatures that dis-
cuss about cabin crew, the length of service is generally calculated 
not using the total flight hours, but the length of time they worked 
as cabin crew. That was the reason our search keywords were ex-
panded using "years of service".

The odds ratio, in the study by Sharma, L. and Khrisnapandit., 
et al. was close to number 1 and the confidence interval included 
number 1. This indicates that there was no statistically significant 
difference between the longer and the shorter working periods. 
PEER from the study by Khrisnapandit., et al. is 0.38, meaning that 
the percentage of cabin crew with a short working period (under 
10 years) has an increased risk of LBP at 38%. The NNH is -56, 
which cannot be interpreted. Negative result like this can arise 
because of several possibilities such as the odds ratio below the 
number 1, which means that longer working period is actually a 
protective factor against LBP. In the study by Sharma, L., NNH on a 
cabin crew group male is 45, which means there is 1 person who 
suffers LBP out of 45 male cabin crews who work over 20 years. 

And the NNH in the female cabin crew group is 48, which means 
there is 1 person who suffers LBP out of 48 female cabin crews who 
work over 20 years.

Critical appraisal result using JBI was a study by Khrisnapandit., 
et al. had better quality other than two studies. The study results 
showed that there was no increase in the number of LBP sufferers 
in the group that had a longer work period. These results are not 
in accordance with all existing theories, that there are several risk 
factors in flight that can cause LBP. This can be caused by various 
factors, such as the number of samples used.

The advantage of this evidence-based case report (EBCR) is that 
it can be used as an educational material for aircraft crews and 
aviation health personnel about the importance of preventing LBP 
in their environments. The weakness of this EBCR is that all the 
literatures obtained were not as expected to look for causality be-
tween length of work and the incidence of LBP. All of the literatures 
obtained were prevalence studies with low level of evidence, which 
do not aim to specifically seek causality.

Conclusion
In conclusion, there is no strong evidence to answer the clini-

cal questions related to our patient: the longer working period as 
a pilot or flight attendant can increases the risk of LBP. We need 
further studies to prove whether there is a causal relationship be-
tween length of work and LBP, with better methods, such as case-
control, cohort, randomized controlled trial, or systematic review.
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