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A Survey of Fatigue in Army Aviators

Amanda M. Kelley; Kathryn A. Feltman; lan P. Curry

INTRODUCTION:  Fatigue plays a critical role in mission success due to its effect on a number of performance variables. The purpose of this
study was to gauge the extent to which U.S. Army aviators experience subjective fatigue on a regular basis presently as
well as their perceptions of their own sleep quality, quantity, and daytime sleepiness. This information is valuable for

prioritizing future research lines with respect to injury prevention and fatigue management as well as updating policy.

METHODS: An anonymous, 125-item questionnaire was completed by 214 U.S. Army aviators. A subset of those items (15 questions

related to fatigue) are reported in this study. Subjects were primarily male and the mean age was 33 yr.

RESULTS:

Results suggest that the majority of subjects sleep less than the recommended 8 h per night and nearly half of them

report sleeping less than their own preferred amount of sleep. Approximately 40% of the sample indicated that they
believed fatigue to be a widespread problem in the U.S. Army aviation community.

DISCUSSION:

Overall, the findings identified factors contributing to fatigue and performance degradation currently experienced by

those sampled in this study. Specifically, inconsistent shiftwork, less than optimal levels of rest, and poor sleep quality in
the field were identified. Compared to past research, the extent to which fatigue is perceived to be a widespread
problem is significantly lower than reported 15 yr prior.
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dvancements in technology and engineering continue

to enhance safety in military aviation, leading to signifi-

cant reductions in mishaps over the decades. Unfortu-
nately, several prominent concerns in aviation continue to
be problems that have existed for years despite considerable
research efforts into these areas. Fatigue continues to remain a
significant concern, with the Naval Safety Center reporting
fatigue as the second highest causal factor of Class A aviation
mishaps, behind spatial disorientation, and as the highest cited
cause for total number of mishaps between 1990-2011.° Fatigue
plays a critical role in mission success due to its effect on a
number of performance variables, including reaction time,
accuracy, attention, and executive decision.">!? Additionally,
numerous studies have shown fragmented sleep or reduced
time spent in slow wave sleep can negatively impact perfor-
mance measures compared to undisturbed sleep,*’ suggesting
multiple sleep-related factors that may contribute to the likeli-
hood of accidents.

Fatigue can be challenging to study in naturalistic environ-
ments given the large number of factors influencing sleep qual-
ity and quantity. It is particularly challenging to study fatigue
and its role in mishaps given that variables such as hours slept

are typically self-reported, if reported at all, after an incident
and are thus subject to bias on the part of the individual. Fur-
ther, self-reported sleep following an incident may not be com-
pletely accurate in order to shift the accident culpability from
the individual for fear of consequences. Thus, evaluating sleep
outside of accidents and incidents may provide some insight
regarding the quantity and quality of sleep aviators are obtain-
ing. Further, while fatigue is deleterious in any military setting,
it is especially significant in aviation operations where the
impact of a lapse in attention or decision making can result in
costly errors with little time for correction. Fatigue increases the
likelihood of mishaps that can potentially lead to loss of life and
financial losses over 10 million dollars for a single accident.
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The purpose of this study was to gauge the extent to which
U.S. Army aviators experience subjective fatigue on a regular
basis presently as well as their perceptions of their own sleep
quality, quantity, and daytime sleepiness. In order to develop
the survey instrument for this protocol, as well as facilitate
informal comparisons, published surveys of similar popula-
tions regarding fatigue were reviewed. Of particular interest
was a survey regarding fatigue in which Caldwell and Gilreath?
administered a 64-item (including subquestions, a total of
93 possible data points per respondent) survey to 401 U.S.
Army aviators and aircrew members. Respondents in this study
reported inadequate amounts of sleep and reduced sleep qual-
ity in the field compared to at home. Also, 73.4% of pilots
responded that they perceived fatigue to be a widespread prob-
lem in US. Army aviation. Overall, the authors concluded
that the results supported continued research efforts on fatigue-
reduction strategies. A subset of the questions in this instru-
ment was modified for use in the present study. Similarly,
Sexton and colleagues® administered the Cockpit Management
Attitudes Questionnaire to pilots from major airlines.® The
findings suggested that aviators indicated acknowledgment of
the limitations brought upon performance and alertness from
fatigue and subsequently were motivated to report sleepiness to
their fellow crewmembers. The present study aimed to update
previous study findings specific to U.S. Army aviators to allow
for prioritizing future research lines with respect to fatigue
management and updating policy. The design of this study con-
sisted of a descriptive survey research design that employed a
questionnaire which was administered to U.S. Army aviators.

FATIGUE IN ARMY AVIATORS—Kelley et al.

aviators, 69 of which responded, yielding a response rate of
approximately 10%. While a 10% response rate is typical for an
online survey, it did not yield a sample size sufficient for the
purpose of the overall survey. Thus, the hardcopy version of the
survey was distributed to eligible participants through briefings
given to aviation units at Fort Rucker, AL, without leadership
present. A total of 187 aviators were asked to complete the hard-
copy survey and 146 chose to participate (response rate =
77.5%). Those who chose not to participate typically reported
not having time to complete the survey. Participation was vol-
untary. Respondents were primarily men (N = 203, 95.3%;
1 missing response); women (N = 10, 4.7) were slightly under-
represented [approximately 5.2% of U.S. Army aviators are
women; personal communication, Human Resources Com-
mand; 2016]. The mean age of respondents was 33.03 yr (SD =
8.22). Levels of experience are summarized in Table I. All sub-
jects had at least 50 flight hours.

Respondents provided a list of the type of aircrafts that they
have flown throughout the duration of their military career
as well as the approximate hours and periods of operation
(Table II). A total of 211 respondents listed at least 1 type of
aircraft, 158 listed 2 types, 76 listed 3 types, 18 listed 4 types,
and 8 listed 5 types.

Materials

A subset of 15 questions (Fig. 1) regarding fatigue from an
anonymous, 125-question survey instrument covering fatigue,
sleep quality and quantity, workload, technology/automation,
spatial disorientation, hypoxia, nutrition, and health habits are
reported here. The purpose of the full survey was to assess avia-
tor’s perception of current issues (e.g., automation) and health-

METHODS related behaviors (e.g., supplement use). The survey items,
excluding those modified from prior published studies, were
Subjects developed by the research team composed of research psychol-

The study was reviewed and approved by the U.S. Army Aero-
medical Research Laboratory’s Regulatory Compliance Office.
Data supplied by U.S. Army Human Resources Command
shows that the population of U.S. Army rotary-wing pilots is
6927. The respondents of this survey were a convenience sam-
ple, a nonprobability based sample accessible to the research
team, of 214 U.S. Army (active duty and reserve) and National
Guard rotary-wing pilots who had performed flight duties in
the previous 6 mo, approximately 3.1% of the population. Of
the 214 respondents, 69 completed the survey electronically
and 145 completed it with paper and pencil. An invitational
email was sent to approximately 650 U.S. Army active-duty

Table I. Summary Statistics for Reported Levels of Experience.

ogists, U.S. Army aviators, medical personnel, and subject-
matter experts in the field of aviation. All items in the survey
instruments were reviewed by additional subject-matter experts
not involved in the development of the survey for relevance,
clarity, an appropriate reading-level, and overall length.

Procedure

Subjects were recruited either by receiving an invitational
email from the principal investigator distributed by the U.S.
Army Aviation Center of Excellence to aviation units or were
recruited locally, outside the chain of command, at Fort
Rucker to participate in a paper-and-pencil survey. The invita-
tional email contained a link and
instructions on how to access

N MEDIAN MEAN sb the survey as well as a password
Flight time in last year 208 110.00 147.04 9299 required to access the survey. The
Flight time in last 90 d 191 30.00 38.12 3013 paper—and—pencil format of the
Flight time in last 30 d 189 15.00 1538 13.99 . .
Total h pilot-in-command 192 741,02 0.00 l4g55) ~ questionnaire was proctored by
Total hours of instrument flight — actual 196 2000 45.80 g431 a member of the research team.
Time since last instrument flight — actual (weeks) 189 800 18.72 7662  All potential volunteers were
Total hours of instrument flight — simulated 200 30.00 9338 240.75 briefed and were provided a
Time since last instrument flight — simulated (weeks) 195 9.00 12.72 13.88

copy of the questionnaire. All
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Table Il. Summary Statistics of Hours Reported by Airframe (9 Missing
Responses).

AIRCRAFT TOTAL HOURS N MEAN SD
UH-60 (A/L) 64,604.7 87 7426 9382
UH60M 22,599.2 42 538.1 979.1
TH67 11,600.7 127 913 96.1
TH55 105.0 2 5250 35
OH58 25,380.1 103 2464 786.1
UH72A 1768.0 16 1105 77.7
UH72 2083.0 23 90.6 21.1
HH1 12,770.0 16 798.13 1040.03
CH47F 67544 5 13515 8164
CH47 22,3872 10 22387 1804.4
OH6 470 3 156.7 2113
AH64E 29,2138 17 17185 13734
AH64 18,039.2 13 13876 11446
Other 100 1

subjects were informed that their participation was completely
voluntary and anonymous.

Statistical Analysis

Responses submitted using the web-based system were output-
ted in a spreadsheet and reviewed by a member of the research
team for validity. Responses from hardcopy surveys were
entered by two members of the research team in order to mini-
mize data entry errors. Data entry accuracy was assessed using
a 10% sample. Statistical analyses were performed using the
statistical software package SPSS release 19.0.0. Descriptive
statistics including frequencies, percentages, means, and
standard deviations were calculated for all survey items where
appropriate.

RESULTS

The majority of subjects reported flying primarily during the
day [N = 164 (84.9%)], whereas a subset reported flying pri-
marily at night with night-vision goggles [N = 29 (15.0%)].
With respect to scheduling consistency, 60.5% agreed that
their work and rest schedules were about the same day-to-day,
whereas 22.8% disagreed with this statement (16.7% were neu-
tral). Similarly, 20.9% and 26.2% responded that their rest
and wake times varied day to day, respectively. The mean num-
ber of hours slept per night reported was 6.8 (SD = 0.9),
whereas the mean number of hours of sleep needed to feel
rested was 7.2 (SD = 1.3). Of those who reported the typical
number of hours slept per night and the number of hours
needed to feel rested (N = 197), 48.7% reported sleeping
less than necessary. For this subset of participants, the mean
difference between their actual and desired amount of sleep was
1.5h (SD = 1.1). Approximately 80% of subjects reported typi-
cally sleeping less than 8 h a night. When questioned about
the quality of sleep at home vs. in the field, the majority
responded sleep quality was good at home [N = 138 (64.5%)],
whereas only 26.3% (N = 55) agreed that the sleep in the field
was “good”

Opverall, subjects’ responses did not indicate excessive day-
time sleepiness currently. Specifically, with respect to the past
30 d, a majority of subjects did not report feeling excessively
drowsy during a flight [N = 157 (74.8%)], nor did they report
dozing off during a flight [N = 212 (99.0%)]. However, when
asked whether they had ever dozed off during a flight over the
course of their military aviation career, 21.0% reported that
they had (N = 45).

With respect to countermeasures, subjects most frequently
reported drinking coffee to combat fatigue [N = 153 (81.34%)],
with smaller proportions of the sample reporting use of energy
drinks [N = 77 (40.9%)], naps [N = 60 (31.9%)], caffeine pills
[N = 8 (4.3%)], and other countermeasures [N = 15 (7.9%)],
including soda, exercise, and chewing tobacco, to combat
fatigue. A majority of participants did not report taking naps on
a regular basis [N = 166 (79.8%)], but of those who did report
naps, the mean number of minutes typically slept was 44.1
(N = 42, SD = 30.86). Finally, 42.3% (N = 85, 13 missing
responses) of the respondents agreed that they felt fatigue was a
widespread problem in the military aviation community.

DISCUSSION

Execution of the study faced a number of challenges with
respect to sampling and response rate. A thorough discussion
of these limitations is presented following an overview of the
findings. Overall, the results suggest that fatigue is a prevalent
and important concern for the aviators sampled. The results
indicate that roughly one-fifth of the participants reported
inconsistent work schedules (as well as dynamic wake/rest
times day-to-day), a factor which has been shown across
many occupations to be a safety concern. Multiple U.S. military
branches have attempted to address this concern by developing
tools to assist in the scheduling of training, shift hours, and
blocks of time reserved for sleep.” Currently, there are no known
studies that have examined if these mitigation strategies have
had any impact on relative risk associated with fatigue in an
Army aviation operational setting. Although policy and doc-
trine outline strategies for facilitating adequate rest cycles and
provide important information to soldiers for optimizing sleep
and recovery,'*!! the policies generally provide broad guidance
and allow leadership flexibility so that the fatigue avoidance
strategy can be tailored to support individual mission goals.
This allows for a large degree of flexibility in policies, which can
be difficult to monitor and enforce. Additionally, mission needs
and conflicting policies to meet requirements may result in
lower prioritizing of crew rest policies.

Another key finding is the less than optimal amounts of
sleep reported. Specifically, the majority of subjects reported
sleeping less than the recommended 8 h per night. While the
typical adult needs 7-9 h of sleep to feel rested, nearly half of
the subjects reported sleeping less than they felt they needed. The
reasons for less than desired amounts of sleep are unknown, but
regardless of the cause, insufficient rest is a well-documented
contributor to fatigue and increased risk of a mishap. Conversely,
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_Day _Nightunaided Night with NVGs
_Day _Night

_Strongly Agree _ Agree  Neutral _Disagree
4. Before a typical work day, what time do you go to sleep?

____[fill'in] __ Varies day to day

____[fillin] ___Varies day to day

8. Do you nap during the day, typically?
a. If so, for how many minutes?

felt you could easily fall asleep?

~Yes _No

flying/flight duties while too tired?
~Yes No

work?

1. Based on the last 30 days, when does the majority of your military flying occur?
2. For the last 30 days in your current job, when do you work the most?

3. In the past 30 days, my normal work and rest schedule are about the same day to day:
_Strongly Disagree

5. On a typical work day, what time do you get up from sleep?

6. On average, in the past 30 days, how many hours do you sleep per night?
7. How many hours of sleep per night do you need to feel fully rested?

9. Overall, how would you rate the quality of sleep you get at home?

11. How many times in the past 30 days have you had to fly when you were so drowsy you

_0 times _I-2times  _3-4times  _more than 4 times
12. In the past 30 days have you dozed off while flying?
~Yes _No

13. Throughout your entire military aviation career, have you ever dozed off while flying?

14. In your opinion, is there a widespread problem in the military aviation community with

15. Do you use any of the following countermeasures when you feel tired and have to fly for

_Coffee _Energy Drinks _Caffeine Pills _Naps _Other (please specify)

two studies, one possible, and
optimistic, explanation is the
success of policies and coun-
termeasures implemented in
the past 15 yr.

Interpretation of the study
results is limited, partially due
to the methodology employed,
as well as logistical challenges
with execution. First, self-report
surveys are prone to a number
of biases, including recall and
social desirability. Maintaining
anonymity, as was done with
this study, may reduce the
impact of social bias, but the
extent to which the bias is
reduced is unknown. The nature
of the questions should have
also eliminated some desire to

_Very Good _Good _Neutral _Poor _Very Poor answer questions in a biased
10. Overall, how would you rate the quality of sleep you get in the field/ TDY? way. Also, the voluntary nature
~Very Good  Good  Neutral  Poor  Very Poor of the survey introduces par-

ticipant bias such that some
individuals are more likely to
participate than others. The
extent to which this bias may
have influenced the results is
also unknown, but given the
moderately high response rate
(74%) of the hardcopy version
of the survey, its potential
impact is minimized. Finally,
and possibly the most impor-
tant limitation, is the represen-
tativeness of the sample. While
the sample itself is relatively

Fig. 1. Fatigue survey items.

subjects did not indicate excessive daytime drowsiness at pres-
ent; however, more than 20% of the sample reported having
dozed off while on flight controls at some point in their aviation
career. One possible reason for this seemingly inconsistent
finding between insufficient sleep and somnolence is the use of
countermeasures such as coffee and caffeine.

Finally, a large proportion of the sample indicated per-
ceiving fatigue to be a widespread problem in the aviation
community. The rationale for this belief was not assessed in
the survey, but one possible explanation is that aviators inform
each other of being sleepy and witness performance changes
in fellow crewmembers related to fatigue. Note that the
percentage of subjects who agreed with this statement is
substantially lower than that reported by Caldwell and
Gilreath? (42.3% versus 73.4%). While there are many pos-
sible reasons for the inconsistent finding between these

large, it is a fairly small per-

centage of all US. Army avia-
tors and is limited to the convenience sample available.
Expected response rates are very low with surveys, particu-
larly online surveys. In the case of this study, very few subjects
responded online and, thus, a paper and pencil method was
employed. Given these conditions, it is not possible to general-
ize our results to the population of U.S. Army aviators. To do so,
a future study employing a stratified sampling approach would
increase the representativeness of the sample as well as allow
for more definitive analyses to be conducted evaluating rela-
tionships and effects specific to demographics and aircraft
platforms.

Despite the limitations of the study, the results provide
insight into the current perception of fatigue among aviators.
The findings suggest that future fatigue management research
may need to include evaluation of implemented scheduling
tools, for not only the efficacy but also the ways in which they
are employed. Additionally, the optimal level of sleep required
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may need further investigation given that the survey results 3.
suggest that despite seemingly inadequate levels of sleep
obtained, minimal somnolence is reported.
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