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Background: Patients with respiratory diseases are more prone to health risks of air travel.

Purpose: The aim of this study was to investigate the current knowledge and attitudes of

Turkish pulmonary physicians for air travel in patients with chronic obstructive pulmonary

disease (COPD).

Participants and methods: A questionnaire was developed and administered either by

congress mobile phone application or by e-mail. A total of 242 physicians participated in the

study (75 by mobile phone application and 167 through the e-mail).

Results: Among participants, only 30.6% reported that they usually inform COPD patients

about possible risks of air travel in their routine practice. A preflight assessment was

performed by 61.2% of them and a fit to fly report was prepared by 34.3%. The most

common methods/tests used for preflight assessment were reported as oxygen saturation with

pulse oximetry, arterial blood gas analysis, and pulmonary function tests (51.2%, 50.8%, and

49.6%, respectively). When the participants were asked to plan safe air travel in two clinical

case scenarios, only 16.2% were able to answer both cases correctly.

Conclusion: This study shows that a standard approach for preflight assessment in patients

with COPD is lacking and an active initiative is needed to increase awareness and education

for fit to fly concept for COPD among pulmonologists.

Keywords: pulmonologist, chronic obstructive pulmonary disease, air travel, hypoxemia,
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Introduction
Air travel is one of the most preferred options for traveling throughout the world. It has

been reported that a total of 4 billion passengers traveled by air in 2017.1 Although travel

by air is considered to be relatively safe in healthy people, some specific populations may

be prone to health risks during flight.2,3 A medical emergency occurs per 604 flights.4

Respiratory problems comprise approximately 12% of all in-flight emergencies, and are

reported as the third most frequent cause of medical diversions.4 Most of those in-flight

emergencies, around 65%, are associated with a pre-existing medical condition, of which

21% are respiratory problems.5

Hypobaric hypoxemia due to cabin altitude may cause health risks in patients with

respiratory problems who have a limited cardiopulmonary reserve.6 Compared to healthy

individuals, passengers with moderate-to-severe chronic obstructive pulmonary disease

(COPD) have higher risk of experiencing significant hypoxemia during air travel.7,8 It

was reported that around 25% of COPD patients experience hypoxemia-related
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symptoms during flight.9 Moreover, the medical risk of flying

does not stop upon arrival to the destination. Another problem

usually unnoticed is the need for health care utilization after

flying. It was observed that unscheduled health care use in

patients with respiratory problems is up to 20%within the first

month after a flight.9

Therefore, it is crucial to inform and assess individuals

who have high risk and fitness to fly concept should be

integrated into the comprehensive management of COPD. It

was previously reported that among respiratory problems,

COPD is the most common disease for preflight evaluation.9

However, awareness and practices for fitness to fly among

physicians and countries differ widely.10 The aim of this study

was to investigate the current knowledge and attitudes of

Turkish pulmonary physicians for a safe air travel in patients

with COPD.

Methods
The SafeAir travel For COPD (SAFCOP) studywas approved

by the ethics committee of Marmara University (approval no.:

09.2018.283). A questionnaire was developed by the authors

(BE; HA; MA) to understand the level of knowledge and

current practice of pulmonologists for air travel in patients

with COPD. The questionnaire consisted of 3 parts: the first

part was for the demographics of the survey participants (age,

gender, medical school graduation year, active practice dura-

tion in pulmonology field, number of patients/week), the sec-

ond part dedicated to understand the current practice methods

for preflight evaluation and the last part consisted of manage-

ment of two case scenarios with different disease severities

according to previous recommendations.6,7

The SAFCOP study was supported by the Turkish

Thoracic Society (TTS). To reach as many participants as

possible, the authors applied two-step approach. In the first

step, the questionnaire was adapted to the mobile phone appli-

cation of TTS Annual Congress and accessed during the

congress. After downloading the congress application to

their phones, congress participants were invited and asked to

fill the questionnaire. The questionnaire was available

throughout the congress, which was held between 11 and 15

April 2018. A reminder note was sent through the application

on the second day of the congress. In the second step, an

invitation for the questionnaire was sent to pulmonologists

via an e-mail group of TTS two times in May 2018. Because

of the nature of a survey study, informed consent was waived

and all participants deemed to give consent after completing

and sending back the questionnaire voluntarily. All data were

recorded online.

Statistical methods
In this survey study, descriptive statistics were used to dis-

play patient characteristics. Numbers and percentages were

used when applicable. Group differences were analyzed

using chi-square test for categorical variables. A two-tailed

P<0.05 was considered statistically significant. Statistical

analysis was performed with SPSS (Statistical Package for

the Social Sciences Version 20; IBM Corporation, Armonk,

NY, USA) program.

Results
A total of 242 physicians participated in the study. During TTS

2018 congress, 851 registered participants downloaded the

congress application to their mobile phones. Of them, 75 filled

the questionnaire form through mobile phone application dur-

ing the congress. In the second step, 167 participants filled the

questionnaire through mail invitation. The total response rate

was 8.8% for congress application and 11% (167/1504) for the

mail.

Most of the participants were pulmonologist (98.3%).

The most common workplaces were either in a university

hospital (43.8%) or training and research hospital (30.6%)

(Table 1). It was observed that all participants take care of

COPD patients in their routine practice. The average num-

ber of COPD patients evaluated per week was reported as

<20 patients in 31.4%, between 20 and 40 patients in

28.5% and more than 40 patients in 40.1% (Table 2).

The estimated percentage of patients with moderate to

severe COPD was reported as more than 50% of all

COPD patients by 40.1% of participants.

Among study participants, 74 (30.6%) reported that they

usually inform patients about possible risks of air travel in their

routine practice (Table 2). A preflight assessment was per-

formed by 61.2% of them. A fit to fly report was prepared by

34.3% of all study participants and 50.4% declared that they

have previously asked to prescribe supplemental oxygen for

air travel.

The most common methods/tests used for preflight eva-

luation were reported as oxygen saturation with pulse oxime-

try, arterial blood gas (ABG) analysis, and pulmonary

function tests (51.2%, 50.8%, and 49.6%, respectively;

Figure 1). When the participants were asked about which

tests they would prefer to use as the first-line method for

preflight assessment, oxygen saturation with pulse oximetry

and ABG analysis were the most commonly preferred tests

(44.9% and 29.3%, respectively). Only one participant pre-

ferred hypoxic challenge test (HCT).
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In the third part of the questionnaire, the participants

were asked to plan safe air travel in two different clinical

case scenarios (Box 1). The rate of correct answer was

24.8% for the first case scenario and 70.2% in the second.

Only 16.2% answered both questions correctly. Participants

who answered correctly to both case scenarios were not

different than the ones who could not in terms of demo-

graphic characteristics (age, career status, working place)

and experience for air travel (previous preparation of fit to

fly report and prescription of supplemental oxygen).

Discussion
The present survey study has two important results: First,

although the percentage of COPD patients who should be

informed for possible risks of air travel is relatively high,

it was reported that only one-third of the pulmonologists

routinely inform patients about potential risks of air travel.

Second, a standard approach for preflight assessment is

lacking and there is huge variability for the methods used

among pulmonologists.

The airplane cabin altitude pressure is maintained at

approximately 5000–8000 feet with cabin pressurization of

approximately 520–570 mm Hg. As barometric pressure

decreases, partial inspiratory oxygen pressure decreases

and results in a drop in arterial oxygen tension to the

equivalent of breathing 15.1% oxygen at sea level.11

Respiratory patients who are at risk may not tolerate this

decline. Disease severity and presence of resting hypox-

emia, flight duration, exercise taken at altitude such as

walking on the aisle and presence of other comorbidities

may influence the response to high altitude induced (hypo-

baric) hypoxemia.6,12 Moreover, with developing technol-

ogy, the characteristics of air travel are also changing.

Ultra-long-haul flights which are up to 20 hours and longer

are increasing. Longer journeys are expected to increase

the possible risk of in-flight medical incidents and physio-

logical disturbances associated with hypoxemia.

Therefore, COPD patients, particularly who have moderate

to severe disease, should be informed for possible risks

and preflight assessment should be considered in case

needed.

The survey participants reported that about half of

patients had moderate to severe COPD in their routine

practice and only one-third of them inform patients about

risks of air travel. On the other hand, more participants,

about 60%, performed preflight assessment and half of

them prescribed supplemental oxygen previously. The

results show that preflight assessment is a relatively com-

mon condition in pulmonology clinics, yet systematic

information for air travel did not become a part of routine

practice. This discordance may be explained by preflight

Table 1 Demographics of survey participants

n %

Gender

Female 148 61.2

Male 94 38.8

Age (years)

<31 41 17.0

31–40 69 28.5

41–50 86 35.5

51–60 40 16.5

>60 6 2.5

Year of medical school graduation

>2009 47 19.4

2000–2009 80 33.1

1990–1999 79 32.6

1980–1989 32 13.2

<1980 4 1.7

Careera

Academician 87 36.0

Specialist 108 44.6

Resident 47 19.4

Workplace

University hospital 106 43.8

Education and research hospital 74 30.6

State hospital 37 15.3

Other including private practice 25 10.3

Notes: aAll are pulmonologists except 4 physicians: general practitioner (1), family

physician (1), chest surgeon (1), internist (1).

Table 2 Clinical practices of participants

n %

Average number of COPD patients examined per week

<20 76 31.4

20–40 69 28.5

>40 97 40.1

Average percentage of patients with moderate to

severe COPD

<25% 30 12.4

25–50% 115 47.5

51–75% 86 35.5

>75% 11 4.6

Informing routinely for possible risks of air travel 74 30.6

Performing preflight assessment with any method 148 61.2

Ever preparing a fit to fly report 83 34.3

Ever prescription of supplemental oxygen for flight 122 50.4
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assessment and oxygen supplementation is usually consid-

ered only when it is requested either by the patient him/

herself or by the airline company.

We have observed that oxygen saturation with pulse

oximetry, ABG analysis, and pulmonary function tests are

the most preferred tests for preflight assessment. However,

several studies have shown that pulmonary function (forced

expiratory volume in 1 s – FEV1), the partial pressure of

oxygen and oxygen saturation may not predict inflight

hypoxemia and therefore, the actual risk of flying.6,13–15

The ideal test for preflight evaluation is HCT but it is

complex and expensive.11,16 In respiratory diseases, British

Thoracic Society (BTS) recommends HCT when sea level

oxygen saturation is <95%.6 This means that a lot of

patients need to be assessed by HCT, which is not widely

available. Edvardsen et al proposed that an algorithm that

may be helpful for discriminating patients needing a referral

to HCT.17 Oxygen saturation with pulse oximetry was mea-

sured in a group of patients with COPD at rest and during

six-minute walk test (6MWT) and the results were com-

pared with oxygen tension and saturation obtained during

HCT. They proposed that extended preflight assessment

60%

51.2% 50.8% 49.6%

43.8%

10.7%
8.7%

1.6%

50%

40%

30%

20%

10%

00%
SaO2 ABG PFT General

health status
Kco 6MWT Other

methods

Figure 1 Distribution of tests used for preflight evaluation.

Note: Other methods were predictive equations and exercise tests.

Abbreviations: 6MWT, 6 min walk test; ABG, arterial blood gas ; KCO, transfer coefficient for carbon monoxide; PFT, pulmonary function tests; SaO2, oxygen saturation

with pulse oximetry.

Box 1 Clinical case scenarios

Case 1 (*correct answer rate 24.8%)

A 64-year-old male patient was followed-up for COPD for the last 10 years with an FEV1 of 1.2 L (40% of predicted). He had a history of

exacerbation twice a year. He said that he had planned a holiday with 6 hours flight. What do you recommend to the patient if his oxygen saturation

was 95% measured with pulse oximetry in room air?

a. I would say he is fit to fly

b. I would suggest him to use oxygen on the plane

c. I would suggest an arterial blood gas analysis, if PaO2 >60 mmHg he is fit to fly

d. I would advise him not to fly without further evaluation*

Case 2 (*correct answer rate 70.2%)

A 72-year-old patient with advanced COPD reported that he wanted to go to Moscow to attend his grandson’s wedding. The flight was expected to

be around 3 hours. You have learned that the patient is under continuous oxygen treatment at home, using 2 L/min 16 hours a day. What do you

recommend for flight?

a. I would say that air travel is dangerous in chronic respiratory failure, and he should not fly

b. I would inform him that airline companies would not allow him to fly because he was receiving oxygen treatment

c. I would allow him to fly after getting approval from airline company and adjusting supplemental oxygen therapy to 4 L/min during flight*

d. I would allow him to fly with the same level of supplemental oxygen therapy (2 L/min) with portable oxygen concentrator after getting approval

from the airline company
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with HCT might be limited to patients with either the

combination of resting saturation >95% and severe exercise

desaturation (<84%) and to patients with oxygen saturation

between 92% and 95% without severe exercise desaturation

(≥84%). It was shown that by adding 6MWT to assessment,

the number of patients needing a referral to HCT was

markedly reduced. However, new studies are needed to

confirm these results. There may be some limitations of

HCT as well. In a survey study, it was observed that about

half of the patients with moderate to severe COPD had

respiratory symptoms but there was no relationship between

respiratory symptoms during air travel and the degree of

hypoxemia during HCT.14

In the present study, HCT was not preferred by all

participants except one. This result can be explained by

two reasons: First, the test is currently unavailable in

Turkey because it is not reimbursed by insurance sys-

tems. For that reason, we believe that, as a first step,

respiratory societies should first focus on the reimbur-

sement problem. Second, the pulmonologists may not

be familiar to systematic preflight evaluation and there-

fore HCT. Hence, as a second step, in order to change

the clinical practice nationwide, educational initiatives

to increase knowledge for preflight evaluation among

not only pulmonologists but also family physicians

should be considered. Moreover, implementation of

specific criteria and algorithms for identification of

patients needing referral to preflight assessment is a

requisite.

The wide range of the preferred tests for preflight eva-

luation is concordant with previous reports.9 One interesting

finding of the present study was discordant correct answer

rates to clinical case scenarios. It was observed that most of

the pulmonologists answered correctly in a patient with

chronic respiratory failure, whereas only 25% answered

correctly the need for preflight evaluation in a high-risk

patient. Several aviation authorities define high-risk patient

populations, but they do not address disease specific pre-

flight assessment methods.2,3,18 The most recent national

guideline for the preflight assessment in stable pulmonary

diseases is published by BTS but still, there is a lack of

consistency in recommendations for COPD.6,17,19

Developing practical recommendations for comprehensive

assessment and management of high-risk COPD patients is

essential.

In this study, we have tried a new approach for survey-

ing. Recently, mobile phone applications are being utilized

more often for the electronic transfer of information during

congresses. Although it seems a reasonable approach for a

survey study because of its ease of use, the number of

participants who filled the survey from an application

remained low in the present study. Low response rate

might be due to a couple of reasons such as low utilization

of the congress application, a relatively new technique for

participants and uninterest to the survey. Mobile phone

application for survey studies is a promising tool and

needs further testing.

There are some limitations of the study. First, the

response rate was relatively low, and the survey was per-

formed in Turkey, therefore, the results cannot be general-

ized. The study results are for COPD patients and we could

not have a chance to understand the management of other

respiratory diseases such as interstitial lung disease,

kyphoscoliosis. Because of the study design (survey

study), there is always a concern of recall bias. Finally,

but most important, selection bias may have been occurred,

as only physicians who have previously dealt with preflight

assessment might have responded to the survey. On the

other hand, the study has several strengths. It is one of the

limited number of studies addressing the potential problem.

The present study also shows that urgent intervention is

needed to increase awareness and education for fit to fly

concept among pulmonologists. Moreover, we believe that

national and international guidelines for COPD and other

respiratory diseases should refer to air travel, its potential

risks, and management strategies.

Conclusion
Air travel is an essential activity of daily life. However,

it may bring some health risks for passengers with

limited cardiopulmonary reserve. From a physiologic

point of view, every COPD patient with moderate and

severe disease has increased risk of an adverse event

during air travel and information of patients about fit to

fly concept and preflight assessment is a requisite.

Health care personnel taking care of these patients

should be able to predefine and prevent possible risks.

The current study suggests that an active initiative is

needed to increase awareness and education for fit to fly

concept among pulmonologists in Turkey. To ensure

“safe” air travel for COPD patients as much as possible,

we need to develop more effective strategies for educa-

tion of health care professionals, patients, and

caregivers.
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