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The usefulness of hand washing during field
training to prevent acute respiratory illness in a
military training facility
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Abstract
Hand washing plays a key role in preventing respiratory infection in many clinical settings. However, its effectiveness in preventing
acute respiratory illness (ARI) during field training in military training facilities has been not studied.
A quasi-interventional study was performed to evaluate the prevalence of ARIs over 4 weeks in a Korean army training center in

South Korea from January 2009 to February 2009. A total of 1291 recruits participating in military training for 4 weeks were randomly
distributed to 2 battalions (one with 631 and the other with 660). After noticing there is a difference between the 2 battalions in terms
of the development of ARIs at the end of 2 weeks of training, we conducted interviews with the battle commanders to determine
factors that may be related to one battalion having a higher incidence of ARI. Thereafter, we performed an intervention, which consists
of instructing the battalion having a higher incidence of ARI to implement field hand washing from the third week. Following the
intervention, we compared the cumulative rate of ARI during 4 weeks of training.
The interviews revealed that there were no major differences between the 2 battalions in terms of the training schedules, living

environments, or indoor hand washing methods. However, there was difference in terms of hand washing during field training for the
first 2 weeks; whereas one battalion (the early handwashing group) implemented handwashing during field training starting in the first
week, the other battalion did not implement hand washing for the first 2 weeks but instead began in the third week (the late hand
washing group). The cumulative incidence rate of ARI during 4 weeks of training was significantly lower in the early hand washing
group (13.0%, 95% confidence interval [CI]: 10.6%–15.9%) than in the late hand washing group (28.0%, 95% CI, 24.7%–31.5%).
Our study suggests that outdoor hand washing during field training may be an effective precaution for reducing ARI incidence

among recruits participating in military training.

Abbreviations: ARI = acute respiratory illness, CI = confidence interval.
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1. Introduction

Acute respiratory illnesses (ARIs) occur very commonly among
young adults, and the frequency within this group is significantly
higher than that of the general population.[1] Young adults who
live in groups (eg, military facilities or dormitories) have a
particularly high risk of ARI due to close contact, crowded
spaces, and stressful environments.[2–6]

It has been shown that young adults with ARIs experience a
negative impact on their work; ARIs impede academic perfor-
mance and attendance among college students[7,8] and have a
substantial impact on military missions, including basic training.
In particular, ARIs are responsible for decreased job perfor-
mance, loss of work-time, and hospitalization, which seriously
impact unit readiness.[5,6,9–12] Therefore, decreasing ARI inci-
dence may help improve training accomplishments and trainees’
health.
Hand washing is the most effective method to prevent

transmission of infectious disease.[13–15] Improvement of hand
hygiene has been demonstrated to reduce the incidence of
respiratory infection in hospitals,[16] nursing homes,[17] and
common work environments.[18] In military environments,
adopting simple hand washing programs that mandate hand
washing at least 5 times daily significantly reduces the incidence
of respiratory illness.[12]

Despite the importance of hand washing for the prevention of
ARIs, performing hand washing during field training might not
be feasible under certain circumstances related to water shortage,
that is, field training during a very cold winter season. However, a
few data are available on whether adopting hand washing during
field training can reduce ARIs among trainees participating in
basic military training. Therefore, the authors hypothesized that
implementation of hand washing during field training can reduce
ARI incidence of military trainees. The aim of the study was to
evaluate the effects of hand washing during field training on ARI
outbreaks in an army training center.

2. Subjects and methods

2.1. Population and settings

A quasi-interventional study was conducted at a Korean army
training center located in Nonsan-si, Chungcheongnam-do,
South Korea from January 2009 to February 2009. First, a
total of 1500 new recruits were randomly distributed into 2
battalions. After 209 individuals returned home because of
personnel and health problems, 1291 new recruits (one battalion
with 630 recruits and the other with 661 recruits) began basic
military training for 4 weeks.
During the 4 weeks of training, recruits were allowed to

visit the medical office freely under the guidance of squad
commanders. During field training, a temporary medical office
was built near the field training ground, and thus, there was no
limit in the use of medical services during field training. The
present study protocol was reviewed and approved by the
institutional review board of Armed Forces Medical Command
(IRB No. AFMC-17015-IRB-17-015).

2.2. Interview methods

After noticing there is a difference between the 2 battalions in the
development of ARIs at the end of 2 weeks of training, we
interviewed the battalion commanders to determine any factors
that may be related to one battalion having a higher incidence of

ARI. We evaluated whether there are differences in the training
schedules, living environments, and handwashing methods in the
barracks and during outdoor activities.

2.3. Intervention and main outcome

At the time of the interviews, we planned to perform an
intervention for the battalion with a higher incidence of ARI if we
were able to determine modifiable factors that may have affected
the presumed higher ARI incidence. The main outcome was the
cumulative incidence rate of ARI during basic military training
for 4 weeks following intervention. ARI was defined as the recent
onset of respiratory symptoms with or without elevation in body
temperature and at least one of the following: rhinorrhea or nasal
congestion, sore throat, cough, or sputum.

2.4. Data collection and identification of ARI cases

During the study period, all medical events were recorded using a
paper chart. During field training, medical events were also
recorded in the temporary medical office. In the Korean army
training center, the number of patients with ARIs was reported to
the commander on a daily basis for the purposes of shriveling
widespread ARIs among trainees. Accordingly, the data regard-
ing the number of patients who were diagnosed with an ARI were
all prospectively collected by reviewing the medical charts daily.
For the purposes of this study, all ARI cases were retrospectively
reviewed (by HL) to determine whether these cases fulfill the
definition of ARI.

2.5. Statistical analysis

We calculated the cumulative incidence rate according to the
cases with ARI divided by the total number of military trainees of
each group. In order to compare the cumulative incidence
between the control group and the interventional group, we
performed a test for 2 proportions and calculated the 95%
confidence intervals (CIs). To evaluate the effect size, the
difference between the 2 sample proportions, that is, the
proportions of ARIs at week 4 between early and late hand
washing groups, was calculated. Effect sizes near 0.2, 0.5, and
0.8 are regarded as a small, medium, and large, respectively.[19]

All statistical analyses were performed using the STATA 11.0
software (STATA Corporation, College Station, TX). All tests
were 2-sided and a P< .05 was considered to be statistically
significant.

3. Results

3.1. Interview results and impact of intervention

The interviews with the battle commanders revealed that there
were no differences in the training schedules, living environments,
or indoor handwashing methods. The handwashingmethod and
cough etiquette were instructed to all trainees as a common
curriculum, and bulletin board postings entitled “HandWashing
Method” were also displayed in the barracks and bathrooms of
both groups.
However, there was a significant difference in terms of hand

washing during outdoor activities. While one battalion (the early
hand washing group) performed hand washing during field
training beginning in the first week, the other battalion did not
perform hand washing during field training for the first 2 weeks.
Beginning from the third week of training, we implemented the
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same handwashingmethods for the late handwashing group that
had not implemented it in the first 2 weeks.
It was impossible to implement the same hand washing

methods during field training as those performed in the barracks
due to the lack of available tap water. Because of this, the hand
washing method was modified as follows: water and basins for
washing hands were provided via military trucks. Four wash
basins were provided to each squad (about 10 trainees each).
Wash basins were located in a row. The wash basin in the first
row was filled with soapy water (a piece of soap was dissolved in
about 4 liters of water) and the others were filled with only tap
water. Under supervision of the squad commander, every trainee
in each squad washed their hands in a line one after the other.
After washing in the 4 basins, the squad commander distributed a
bucket of water to each trainee. Hand washing was generally
performed 3 times during field training: once in the morning after
training for 2 hours, again before lunch, and again after training
for 3 hours in the afternoon during field training.

3.2. The cumulative incidence of ARIs during the 4 weeks
of training and during the last 2 weeks of training after
intervention

During the 4 weeks of training, 267 personnel were identified as
having ARIs, including 82 in the early hand washing group and
185 in the late hand washing group. The overall cumulative
incidence rate of ARI during those 4 weeks was significantly
lower in the early hand washing group (13.0% [82/631], 95%
CI=10.6%–15.9%) than in the late hand washing group (28.0%,
[185/660] 95% CI=24.7%–31.5%, P< .001) (Fig. 1). The effect
size was from small to medium, taking a value of 0.38.
During the last 2 weeks of training, 186 personnel were

identified as having ARIs, including 54 in the early hand washing
group and 132 in the late hand washing group. The overall
cumulative incidence of ARI during the last 2 weeks after
intervention was significantly lower in the early hand washing
group (9.0% [54/603], 95% CI=6.8%–11.5%) than late hand
washing group (21.7% [132/607], 95% CI=18.5%–25.2%,

P< .001). The effect size was from small to medium, taking a
value of 0.35.

4. Discussion

This study shows that hand washing during field training at basic
military training facilities significantly reduces ARI incidence.
The implementation of early hand washing reduced the ARI rate
by 15.0%. Although there have been a few studies that show
hand washing reduces respiratory infection in military set-
tings,[12,20] there have been no studies showing that hand
washing performed during field training further decreases ARI.
Thus, this study carries considerable weight in this field.
Handwashing is one of the most important methods to prevent

infection.[21,22] The transmission of infection can easily occur in
basic training centers due to the close contact of trainees in group
life. Moreover, the probability of transmission of viruses will be
higher during training because trainees use the same training
tools in order, typically while standing in a line. If an individual
trainee was infected with a virus, that virus would be transmitted
to other trainees via hand-to-hand contact when sharing training
tools.[23] Therefore, hand washing is very important during field
training at basic training centers.
In this view, our study is well designed to show the importance

of hand washing along with its preventive role of ARIs during
outdoor activities. Furthermore, this study was relatively well
controlled because the environments of the 2 groups were almost
the same, with the exception of their hand washing regimes. The
lower rate of ARI prevention in the late hand washing group may
be attributed to the ineffectiveness of hand washing when the
pathogen is already widely spread throughout a group. Thus, our
study suggests that hand washing during outdoor activities
should be emphasized as early as possible, especially to those who
live in groups in which endemic viral infections are expected. We
also suspect this can be applied to the general population.
There are several limitations to this study. First, we did not

obtain information about the individual behavior of hand
washing. Therefore, there might be lack of observed compliance
with the hand washing technique described. However, since the
hand washing in the field was performed under the control of a
squad commander, this effect might not be significant. Another
limitation is that this study was not fully controlled. For ethical
reasons, we did not compare either hand washing group to a
strictly non-hand washing group; specifically, after noticing that
hand washing during field training was only implemented in 1
battalion, we implemented hand washing in the other battalion
beginning from the third week. Therefore, in the near future, we
will need a well-controlled and better designed prospective study
at military training centers. Last, due to lack of tap water, we
modified the hand washing methods used during field training.
Recently, more convenient methods such as alcohol-based hand
cleansing have been adopted and have shown their effectiveness
in many clinical settings, including those at military training
facilities,[8,20,24–27] andmay be applicable to our study population.
Thus, future studies are needed to demonstrate whether other
methods such as alcohol-basedhand cleansing duringfield training
further decrease ARI incidence at military training facilities.

5. Conclusion

The current study shows that early hand washing implemented
during outdoor activity may prevent ARIs during basic military
training.

Figure 1. The cumulative incidence rate of acute respiratory illness of the study
population. The error bar means that the 95% confidence interval of each
incidence rate. If the incidence rate was zero, the confidence interval was
calculated for one-sided and 97.5%. Early hand washing group (n=630) had
started the hand washing during field training from January 15, 2009, while late
hand washing group (n=661) had started from January 29, 2009 (arrow).
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