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Abstract 

On 1 Aug 2017, the Bureau of Epidemiology was notified that five conscripts from a single battalion unit in Chiang Mai Province 

presented with influenza-like illness (ILI) in two days. A joint investigation was performed to confirm the outbreak, describe 

the epidemiological characteristics, and identify the source of infection and risk factors. Active case finding was conducted, 

and either nasopharyngeal or throat swab from 11 patients were collected. Environment and activities in the unit were studied, 

and a retrospective cohort study was conducted. An influenza outbreak occurred in the new conscript unit during 17 Jul to 20 

Aug 2017, with 40.6% attack rate. Major symptoms were fever (100%), cough (83.8%) and runny nose (75.0%). Out of 86 

clinically diagnosed cases, 11 were laboratory confirmed. None developed pneumonia. Influenza A(H3N2) was identified in all 

11 specimens tested by reverse transcription polymerase chain reaction. Basic reproductive number (R0) among conscripts in 

the affected unit was 1.3 (95% CI = 1.24-1.38). Close contact with an ILI case was a significant risk factor for influenza infection 

(adjusted odds ratio = 3.56, 95% CI = 1.68-7.45). A strict protocol for daily screening and early isolation during the epidemic 

season could prevent influenza outbreaks in a military setting. 
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Introduction 

Influenza A viruses belong to the Orthomyxoviridae 

family which comprises of seven genera: A, B, C and D, 

Thogotovirus, Isavirus and Quaranfilvirus. Currently, 

18 hemagglutinin (HA) and 11 neuraminidase (NA) 

subtypes are identified for influenza A viruses. The 

common subtypes circulating among humans are 

A(H1N1) and A(H3N2).1 The genetic reassortment 

influenza A(H1N1) virus emerged in 2009, which 

provoked the influenza pandemic on 11 Jun 2009.2 

The influenza viruses can be transmitted from person-

to-person mainly via respiratory droplets, direct 

contact and small aerosol particles. The average 

incubation period is two days (range 1-4 days1, mean 

1.4 days3). Some can transmit the virus as early as one 

day before the onset.4 Most of the infected people 

develop fever with myalgia and upper respiratory 

symptoms such as cough. Only 1-2% progressed to 

severe pneumonia whereas 18-30% could be 

asymptomatic.5,6  

Influenza infection exhibits an annual global attack 

rate of 5-10% in adults and 20-30% in children.7 In 

Thailand, a national study from 2006 to 2011 revealed 

the average influenza-associated mortality rate as 4.3 

per 100,000 population in non-pandemic years, and 2.4 

per 100,000 population in 2009.8  

On 1 Aug 2017, the Bureau of Epidemiology (BOE) 

received a notification from Chiang Mai provincial 
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health office that five conscripts from a single unit in a 

battalion were seeking treatment for influenza-like 

illness (ILI) at a military hospital on 30-31 Jul 2017. 

The staff from BOE, Office of Disease Prevention and 

Control 1, provincial heath office and the military 

hospital jointly conducted an investigation on 2-4 Aug 

2017 to confirm the diagnosis and outbreak, describe 

the epidemiological characteristics, identify the origin 

and risk factors, and recommend control measures. 

Methods 

Influenza Situation in Chiang Mai Province 

To identify the influenza outbreaks in Chiang Mai 

Province, information from the event-based 

surveillance system in BOE reported from 1 Jan to 1 

Aug 2017 were reviewed.  

Descriptive Epidemiology 

Active case finding was conducted among soldiers in 

Battalion X from 2 to 4 Aug 2017 using three methods. 

The out-patient and in-patient medical records of 

soldiers from the battalion who visited the military 

hospital from 17 Jul till 4 Aug 2017 were reviewed 

using the international classification of diseases (ICD)-

10 codes (J11.1, J00-06, J09-18, J20-22). Subsequently, 

commanders in the battalion announced and sought 

for soldiers with ILI symptoms during the same period. 

Meanwhile, the soldiers in the affected unit were 

investigated as well. Information was gathered using 

a self-administered semi-structured questionnaire. 

A clinically diagnosed case of influenza infection was a 

soldier in Battalion X presented with fever (subjective 

or body temperature more than 37.8C) with at least 

one of the symptoms: cough, sore throat, runny nose, 

headache, or myalgia between 17 Jul and 4 Aug 2017. 

A laboratory confirmed case was a clinically diagnosed 

case tested to have influenza virus in nasopharyngeal 

or throat swab by rapid test or reverse transcription 

polymerase chain reaction (RT-PCR).  

Descriptive findings were presented in percent, 

median and interquartile range. Moreover, the basic 

reproductive number (R0) was calculated using attack 

rates in R0 package of R-program9 during the 

exponential curve from 26 Jul to 1 Aug 2017.   

In the simple SIR model, relation between R0 and 

attack rate is in the form:  

R0 = -ln((1-AR)/S0) / (AR -(1-S0))  

where AR is the attack rate during the period from the 

first case to the epidemic peak and S0 is the initial 

proportion of the population considered susceptible. 

The variance of R0 was estimated using the delta 

method and the correction for incomplete susceptibility 

was based on the SIR model equations. Confidence 

interval (CI) was computed for the attack rates, 

considering the population size (CI(AR) = AR +/- 

1.96*sqrt(AR*(1-AR)/n)), and thus, CI for the 

reproductive number was computed with this extreme 

values.10 

Laboratory Testing 

Clinical specimens were collected from 11 patients who 

had the onset date within four days. All 11 specimens 

were tested by both rapid test and RT-PCR. The rapid 

test kit was the immunochromatographic assay that 

can detect three subtypes of influenza: A, B, and/or 

H1N1.11,12 

Regarding to RT-PCR testing, nine were sent to the 

Chiang Mai Laboratory Center for Epidemiology at 

Sansai Hospital and two specimens were tested at the 

Regional Medical Science Center for region 1.  

Analytic Studies 

A retrospective cohort study was conducted to identify 

the potential risk factors of influenza infection among 

the conscripts in the affected unit. The cohort was the 

conscripts who was in the affected unit during 17 Jul 

to 4 Aug 2017. The case definition was the same as in 

the descriptive study. ILI cases for contact history 

referred to persons with coughing, sneezing or fever 

within one week. Risk ratio and 95% confidence 

interval (CI) were calculated to determine strength of 

association. The potential risk factors to include in the 

analytic study were identified by reviewing the 

previous studies. Multiple logistic regression was 

employed to control possible confounders observed 

from the descriptive study, regardless of the univariate 

p-value.  

Environmental Investigations 

An environmental study was performed to assess the 

potential risk factors related to dormitories, canteen, 

water supply, garden and activities in the battalion. 

The infection prevention and control practice in the 

military hospital were observed as well.  

Results 

Influenza Situation in Chiang Mai Province 

Chiang Mai is the second largest province in Thailand 

and situated at the northern part. Reviewing the 

national event-based surveillance data revealed six 

influenza outbreaks in institutional settings such as 

schools, battalions and prisons in Chiang Mai Province 

from 1 Jan to 1 Aug 2017. The attack rates ranged from 

2.5% to 37.8%. The incidence of influenza in Chiang 

Mai during 2017 tended to be higher in monsoon and 

winter. Causative agents were two predominant 

subtypes of influenza: A(H3N2) and B. The median of 
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interval between disease onset and notification to BOE 

was seven days. 

Descriptive Epidemiology 

The event occurred at the new conscript unit of 

Battalion X located in Muang District, Chiang Mai 

Province, Thailand. There were total 213 conscripts, 13 

trainers and nine commanders in the unit while all 

were male. The conscripts were divided into nine 

groups related to sleeping patterns and parade drill 

arrangements (Table 1).  

Screening and interview coverage was 90.2% (212/235), 

which included 193 conscripts, 12 trainers and seven 

commanders. Of which, 86 clinically diagnosed cases of 

influenza were recorded, with the attack rate of 40.6%, 

while all of them were conscripts in the new conscript 

unit. Although 10.4% (9/86) were hospitalized, none 

developed pneumonia or died in this event.  

The median age of the cases was 21 years old (range 

20-25 years). In addition to fever in all cases, clinical 

manifestations were cough (83.8%), runny nose 

(75.0%), headache (66.3%), myalgia (53.8%), sore 

throat (46.3%) and dyspnea (23.8%). 

The attack rate among conscripts who stayed in 

dormitory 1 was 43.3% (42/97) and that of dormitory 2 

was 48.2% (40/83). There were 11 conscripts who did 

not stayed in the dormitories and four (36.4%) out of 

them became ill as well (Table 1).  

The first case of this outbreak was a 21-year-old 

conscript and had not been vaccinated for influenza. 

He had fever, runny nose, myalgia, headache and 

conjunctivitis on 20 Jul 2017 and self-medicated. 

Nonetheless, he did not take oseltamivir. He had not 

been out of the camp or contacted with any ILI case 

within seven days before developing the symptoms. He 

sometimes shared drinking glasses with others. 

The first case belonged to group 11 in dormitory 1 and 

subsequently, two conscripts in dormitory 1 developed 

the symptoms in two following days. The conscripts in 

dormitory 2 started to have the symptoms on 4th day 

after the first case’s onset. The number of clinically 

diagnosed case climbed with the same magnitude in 

both dormitories since 27 Jul 2017, and the peak with 

56 cases appeared on 1 Aug 2017 when the notification 

was delivered to Chiang Mai provincial health office 

(Figure 1). 

Out of three (3.5%) conscripts reported to have 

influenza vaccination before the onset of illness, there 

was one (33.3%) clinically diagnosed case of influenza 

infection. 

Table 1. Attack rate of influenza A(H3N2) infection among conscripts by residence  
in Battalion X, Chiang Mai Province, Thailand, 2017 

Residence Group Number Total conscript Screened 
Clinically 

diagnosed case 
Attack rate 

(%) 

Dormitory 1 11, 12, 13, 31, half of 32 101 97 42 43.3 

Dormitory 2 21, 22, 23, half of 32, 33 89 83 40 48.2 

Others (convenient 
store, pavilion) 

- 20 11 4 36.4 

 

 
Figure 1. Clinically diagnosed and laboratory confirmed cases of influenza A(H3N2) infection among conscripts  

in Battalion X, Chiang Mai Province, Thailand, 12 Jul-20 Aug 2017 (n=86) 
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Laboratory Testing 

Out of 11 nasopharyngeal and throat swabs collected, 

five of them were tested positive for influenza A virus 

by the rapid test and all 11 specimens were confirmed 

to have influenza A(H3N2) by RT-PCR. Regarding to 

11 laboratory confirmed cases, their residency status 

showed seven (63.6%) in dormitory 1, two (18.2%) in 

dormitory 2 and two (18.2%) assigned in other places 

such as the convenient store and pavilion. 

Analytic Studies 

Nine reviewed risk factors were included in the 

retrospective cohort study, and exposed and non-

exposed groups were compared for each factor. The 

univariate analysis showed three factors with high 

risk ratios for influenza infection, yet only one factor 

was significantly associated. The conscripts who had 

close contact with an ILI case were 2.19 times more 

likely to have influenza infection compared to the 

others (95% CI = 1.60-2.99) (Table 2).  

To control the potential confounding factors, multiple 

logistic regression was employed and three potential 

risk factors were included. The conscripts who had 

close contact with an ILI case had adjusted odds 3.56 

times (95% CI = 1.68-7.45) compared to the others 

(Table 3). R0 among conscripts in the new conscript 

unit was 1.3 (95% CI=1.24 -1.38). 

Environmental Investigations 

During the environmental survey, two dormitories of 

the new conscript unit were located between the 

canteen and an open-air hall. The distance between 

conscripts’ beds within the same group was 0.3 meter 

while that of each group was one meter. Trainers’ beds 

were on the either end of the room, which were three 

meters apart from the conscripts’ (Figures 2 and 3). 

Table 2. Behavioral risk and risk ratio of influenza A(H3N2) infection among soldiers 
in Battalion X, Chiang Mai Province, Thailand, 2017 

Exposure factor 

Expose Non-expose 

Risk 
ratio 

95% CI 
 

Total case 
Attack 

rate (%) 
Total case 

Attack 
rate (%) 

Contact 

    Contacted with ILI case (n=176)   64   45 70.3  112 36 32.1    2.19    1.60-2.99 

    Slept with leaning head against case 
(n=146) 

  7   5 71.4  139  62 44.6    1.60    0.97-2.65 

    Slept beside case (n=146)   24   9 37.5  122  58 47.5    0.79    0.46-1.37 

    Exercised near case (n=146)   58   27 46.6   88  40 45.5    1.02    0.71-1.47 

    Lined up beside case (n=146)   65   26 40.0  85  41 48.2    0.88    0.61-1.27 

Dining 

    Always or sometimes shared drinking 
glass (n=185) 

  156   68 43.6  29  14 48.3    0.90    0.60-1.40 

    Shared table with case (n=146)   56   24 42.9  90  43 47.8    0.90    0.62-1.30 

Personal hygiene 

    Always washed hand (n=185)   25   9 36.0  160  73 45.6    0.79    0.46-1.37 

Flu history 

    History of flu within last 12 months 
(n=158) 

  3   1 33.3  155  69 44.5    0.75    0.15-3.75 

 

Table 3. Multiple logistic regression of behavioral risk factors and adjusted odds ratio in influenza A(H3N2) outbreak  
among soldiers from Battalion X, Chiang Mai Province, Thailand, 2017 (n=136) 

  
  
 
 

 

 

 

  

Exposure factor 
Adjusted 

odds ratio 
95% CI 

Close contact with influenza-like illness case (Y/N) 3.56 1.68-7.45 

Slept with leaning head against case (Y/N) 2.77 0.47-16.28 

Exercised near case (Y/N) 0.77 0.36-1.64 
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Figure 2. Crowded bed arrangement in the dormitory of the 

new conscript unit in Battalion X, Chiang Mai Province, 

Thailand, 2017 

 
Figure 3. Dormitory in Battalion X, Chiang Mai Province, 

Thailand, 2017 

Prior to meals, the conscripts had only a short time to 

wash their hands in a bucket before going inside the 

canteen. No wash-basin or soap was available in the 

camp. Although there were a drinking water container, 

some did not bring along with them and thus, shared 

the drinking glasses with others. The dining tables 

were 80 centimeters in width. Before having meals, 

they have to sit and sound off about 2-3 minutes at the 

dining tables.  

Field training was the military practice took place on 

10-26 Jul 2017. All conscripts were re-arranged into 

new seven groups according to the types of training 

activities. They stayed closely during the break times. 

Screening and Response 

During the recruitment process, no vaccination was 

provided to new conscripts in the battalion. In addition, 

there was no routine screening procedure for 

respiratory infections during the period of high 

influenza transmission. When a conscript got sick, he 

informed the responsible trainers who in turn asked 

for permission from the commander to seek treatment 

at the military hospital which located about five 

kilometers away. Occasionally, the permit was not 

granted due to compulsory activities such as the field 

training during 10-26 Jul 2017.   

There was no designated isolation room for sick 

conscripts in the battalion or at the hospital. During 

this event, the hospital prepared two rooms, with 

about 9 m2, to isolate 4-5 ILI cases in each room, which 

was not sufficient for this outbreak. The event took 12 

days from identification of the primary case (20 Jul 

2017) to notification to the relevant sectors (1 Aug 

2017). 

Actions Taken 

Health education on influenza transmission and 

preventive measures was provided to the soldiers in 

the affected unit. Extensive cleaning up in all units 

and daily cleaning of frequently hand-touched 

materials were performed to prevent fomite 

transmission. Beds in dormitories, activities and 

dining tables were set separately for sick conscripts. In 

the dormitories, all beds were rearranged by putting 

feet against each other instead of head-to-head. 

There was a period of 10-day leave in the battalion on 

4-14 August 2017. As the infectious period of influenza 

is 5-7 days from the onset date,1 we suggested the camp 

not to allow those with ILI symptoms within five days 

to take leave. Nonetheless, challenges existed to follow 

the suggestion and since the sick conscripts could 

spread the infection to their family members, face 

masks and health education on influenza transmission 

were provided to them, emphasizing on frequent 

handwashing and practice of social distancing. 

Discussion 

An outbreak of influenza A(H3N2) in a military setting 

was confirmed among new conscripts in Battalion X, 

with 11 cases confirmed out of 86 clinically diagnosed 

cases during the period from 17 Jul to 4 Aug 2017. All 

the affected persons were conscripts. The possible risk 

factor of transmission identified in this outbreak was 

having close contact with a soldier with ILI symptoms.  

The outbreak occurred in the second half of July, which 

followed the seasonal trend of the event-based 

influenza surveillance data in Chiang Mai during 2017. 

This was compatible with the seasonality trends in the 

influenza sentinel and ILI surveillance systems.13  

The attack rate in this event was higher than previous 

outbreaks reported from other institutional settings in 

Canteen 

1 m 0.3 m 

4 m 3 m 

Open-air hall Shop 
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Chiang Mai to the event-based surveillance system 

during 2017. However, it was similar to 44% of a 

military setting in Surat Thani Province during 201414 

as well as 28-50% from other military bases in the 

country15-16.   

The attack rates among conscripts resided in 

dormitories were found to be high. However, trainers 

stayed in the dormitories and commanders did not 

become ill as they did not share the activities with sick 

conscripts. In contrast, conscripts who did not stay in 

the dormitories were also infected, which could be due 

to close contact during the activities, the field training, 

vowing and sounding off before having meals, or via 

fomites17 such as door knobs and water jars. Close 

contact with an ILI case was the only significant risk 

factor in this study, which matched with the results 

from other prior studies14,18.  

Despite the battalion was populated with high number 

of conscripts, the R0 resulted in this study was similar 

to the findings from other seasonal influenza 

outbreaks14,19, implying that soldiers are ordinarily in 

better health condition and might prevent the 

extensive spread in this outbreak.  

Influenza was one of the public health concerns in the 

military settings nationwide in Thailand20 as well as in 

other military bases21. Previous investigations in 

Thailand recommended not to contact with cases, 

share drinking glasses or sleep nearby the cases.14-17 

However, those recommendations could not be 

followed due to the compulsory activities in the 

battalion.  

Only about 3.5% of conscripts were found to have been 

vaccinated for influenza infection. In Thailand, the 

influenza vaccine under the national vaccination 

program is administered to merely high risk groups22. 

In addition, as no immunization program was provided 

in the battalion camp during the recruitment process, 

the majority of screened soldiers were assumed to be 

susceptible hosts. Thus, in addition to the routine 

recommendations on behavior and infrastructure 

setting, influenza vaccination should be considered to 

prevent influenza outbreak among new conscripts in 

parallel with other control measures. Evidences 

existed that implementation of influenza vaccination 

effectively can prevent morbidity among military 

population.23 Influenza vaccine effectiveness in the 

previous studies were reported to be 30-70% in 

military settings.24,25   

The routine screening was not performed for 

respiratory infections. Moreover, the sick conscripts 

were not granted for exemption of compulsory 

activities due to the military rules. Passive 

surveillance for influenza is crucial for not merely as a 

regular operation, it can convert into active 

surveillance to reduce the influenza spread in military 

settings.26   

There was no isolation room in the camp and only two 

rooms were used to isolate ILI cases in the military 

hospital. This might affect the isolation measures, 

especially when a recovering patient was discharged 

from the hospital and sent back to the camp. Isolation 

is one of the effective methods to reduce influenza 

spread by preventing direct contact and airborne 

transmission.27  

Furthermore, the index case was detected on the day 

of the epidemic peak. The compulsory activities in the 

military schedule such as field training might prevent 

sick soldiers to seek medical treatment, thereby 

causing delayed detection of outbreak by staff in the 

military hospital. In addition, asymptomatic or mild 

case might not be detected and this could hinder the 

identification of infection source in this outbreak, 

corresponding to the findings from other influenza 

outbreaks14,28.  

Limitations 

The clinical specimens were tested by RT-PCR at two 

centers in order to compare the laboratory results. 

However, limited number of specimens were able to 

send to the Regional Medical Science Center due to 

high cost, about 90 USD for one specimen.  

Evidences of prior vaccination was not be able to obtain 

due to unavailable vaccination records. In addition, 

some soldiers who had mild symptoms or recovered 

before the investigation were unlikely to disclose their 

illnesses so that they could take leave for 10 days. This 

could cause an information bias and affect the true 

magnitude of the outbreak.  

Recommendations  

The influenza vaccine should be administered to the 

new conscripts during the recruitment process, which 

could be supported by further studies on cost-

effectiveness of vaccine and antiviral drug in 

institutional settings and other areas with high 

population density. 

Instructions on daily ILI screening should be 

integrated into the routine training guideline in 

military medical departments during the epidemic 

seasons, especially rainy and winter seasons. In 

addition, as the guideline for heat stroke prevention by 

screening body temperature is available in the military 

settings of Thailand,29 it could be adapted for fever 

screening during influenza epidemic season for early 

detection of influenza infection.  
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The isolation room should be planned in advanced and 

set up before the epidemic season in the battalion in 

order to promptly isolate the affected persons as well 

as managing the lodging space, dining tables and 

compulsory activities30. Handwashing basins with 

soap were suggested to set up in front of the canteen.  

Communication channel between military camps and 

hospitals should be strengthened to avoid delayed 

notification and implement effective control measures. 

A strict protocol for influenza protection should be 

cooperated by hospital staff along with military staff. 

We also recommended the hospital staff to continue 

ILI screening from 2 to 4 Aug 2017 and until one week 

after the sick conscripts returned to the camp. 
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