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Abstract 

On 3 Oct 2019, the Office of Disease Prevention and Control Region 12 Songkhla received notification of a suspected influenza 

cluster in a prison in Songkhla Province, Thailand. In cooperation with the local public health teams, we investigated the event 

to confirm the diagnosis, identify the source of infection, and implement control measures. A suspected influenza case was 

defined as an individual with fever and at least one of the following symptoms: cough, sore throat, runny nose, or dyspnea. A 

confirmed case was a suspected case who tested positive to influenza by the reverse transcription polymerase chain reaction 

technique. An environmental survey was conducted to assess risk behaviors and determine the occupancy rate. A case-control 

study was performed to identify associated factors of developing influenza. We identified 128 suspected cases, of which seven 

were confirmed to have type B influenza. All were male and their median (interquartile range) age was 29 years (24–35). The 

overall attack rate was 5.2%. The first case developed symptoms in the new prisoner zone and moved to another zone without 

undergoing respiratory screening. The analytical study revealed that sleeping within one meter of a confirmed case (adjusted 

odds ratio (AOR) 1.77, 1.07–2.92), and sharing drinking glasses with others (AOR 1.83, 1.18–2.82) were significant risk factors. 

The overcrowded prison (165% occupancy) led to limited availability of vaccines, causing 83.5% of prisoners to be unvaccinated. 

Strict screening of new prisoners before moving to another area and early isolation of symptomatic prisoners are recommended. 
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Introduction 

Influenza is an infectious disease caused by viral 

infection. It has caused multiple global pandemics.1 

Three types of influenza viruses—A, B, and C—infect 

humans with types A and B causing widespread 

epidemics.2 The incubation period is about two days, 

ranging from 1–4 days.2 Transmission occurs through 

respiratory droplets when an infected person coughs or 

sneezes. High-risk areas include crowded places such 

as schools, factories, and prisons.  

In Thailand, overcrowded prisons, or those with high 

occupancy rates, have an increased risk of influenza 

outbreaks.3 According to the Disease Outbreak 

Surveillance Program, Division of Epidemiology, 

Ministry of Public Health, prisons were identified as 

the most prevalent environment (37%) for influenza 

outbreaks between 2017 and 2019.4 In 2019, The 

National Health Security Office of Thailand initiated a 

flu vaccination program in all prisons, distributing 

around 125,254 doses. However, only about one in 

three prisoners received the vaccine.5 The program 

targeted seven vulnerable groups: individuals over 65, 

those with certain chronic diseases, obesity, 

neurological impairments, thalassemia or 

compromised immune systems, children aged six 

months to two years, and pregnant women beyond 34 

weeks gestation.6  
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On 3 Dec 2019, the Office of Disease Prevention and 

Control 12 Songkhla (OPDC 12) received a report of 

14 suspected influenza cases among prisoners in a 

prison in Songkhla Province. From 6 to 11 Dec 2019, 

an ODPC 12 investigation team, in collaboration with 

the Provincial and District Public Health Office, 

conducted an outbreak investigation to confirm the 

diagnosis, identify the source of the infection, 

investigate risk factors for the outbreak, provide 

recommendations, and implement control measures.  

Methods 

We interviewed prison staff to gather information 

about the prison’s characteristics, annual influenza 

vaccinations and the process of admitting and 

transferring new prisoners, particularly the process of 

screening for respiratory diseases. 

An active case finding was conducted among prison 

staff and prisoners. Prisoners were screened for fever, 

focusing on those with a body temperature exceeding 

38 °C or a recent fever since 2 Nov 2019. Those meeting 

the criteria were interviewed using a semi-structured 

questionnaire. Cases were classified based on the 

World Health Organization (WHO) criteria. Suspected 

cases included prisoners and prison staff in the prison 

with fever or body temperature exceeding 38 °C, along 

with one or more of the following symptoms: cough, 

sore throat, runny nose, and dyspnea, between 2 Nov 

and 12 Dec 2019. Confirmed cases were those meeting 

the suspected case definition and testing positive for 

the influenza virus via reverse transcriptase 

polymerase chain reaction technique. 

A semi-structured questionnaire was used to gather 

data, including demographic characteristics (age, 

gender, dormitory), signs and symptoms, annual 

influenza vaccination and high-risk behaviors. The 

high-risk behaviors were divided into four parts: 1) 

contact history with case, such as sleeping near (less 

than one meter) a case, eating at the same table with a 

case, and having close contact (less than one meter) with 

a case; and 2) sharing personal belonging with other 

prisoners (e.g., clothes and towels, spoons, drinking 

glasses and phone at the visiting room); 3) personal 

hygiene (washing hand with soap after using toilets; 

and 4) history of receiving the annual influenza vaccine. 

We purposively sampled 10% of the suspected cases 

with illness onset less than five days prior to the day 

of investigation. Throat swab samples were collected 

and sent to the OPDC 12 laboratory center, where they 

were tested for influenza. 

An environmental study was conducted to inspect 

various prison zones, including handwashing stations, 

screening points, isolation rooms, dining areas, 

dormitories, vocational training areas, and guest 

visitation rooms. We assessed dormitory density by 

calculating the area per prisoner and the occupancy 

rate by dividing the current number of all prisoners by 

the prison’s capacity.7  

We conducted an unmatched case-control study to 

investigate factors associated with being a case. The 

case group included all suspected and confirmed 

influenza cases, while the control group consisted of 

asymptomatic prisoners during the same period. We 

excluded those with suspected influenza symptoms or 

influenza diagnoses two weeks before the outbreak 

period. Convenience sampling was used to select the 

control group at a 4:1 ratio. All selected participants 

were interviewed. The sample size was determined 

using an unmatched case-control formula with a 

significance level of 0.05 and a power of 0.85.8 The 

estimated influenza proportion among those with long-

time exposure to the ward in the prison and among 

those without was 71% and 44%, respectively.9 This 

resulted in 37 case group participants and 148 control 

group participants. 

Statistical Analysis 

Descriptive statistics for continuous data included 

median and interquartile range (IQR), while 

categorical data were presented as frequency and 

proportion. Analytic statistics involved univariable 

and multivariable logistic regression to determine 

factors associated with being a case. We calculated 

odds ratio (OR) and 95% confidence intervals (CI). 

Variables with a p-value <0.1 in univariable analyses 

and the influenza vaccine variable (due to strong 

evidence in preventing infection) were included in the 

multivariable model.10 Adjusted OR with 95% CI were 

reported. Microsoft Excel 2016 and R version 4.2.1 

were used for data processing.11,12 Significant factors 

from the model were used to calculate the population 

attributable fraction (𝐴𝐹𝑝) to determine the proportional 

reduction in disease if exposure to a risk factor was 

eliminated using the following modified formula:13 

𝐴𝐹𝑝 =
𝑃𝑐(𝑂𝑅 − 1)

𝑂𝑅
 

where 𝑃𝑐 is the exposure prevalence among case. 

Ethics 

Ethical clearance was omitted as this investigation 

was conducted in response to a disease outbreak. 

Interviewees were informed about the benefits and 

objectives before interviews. Responses were 

documented without recording names or addresses. 

Completed questionnaires were securely stored, with 

access limited to the principal investigator who will 

responsibly dispose of the data after publication. 
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Results  

Descriptive Study 

At the time of the investigation, the prison contained 

2,844 prisoners (2,497 males and 347 females) and 78 

prison staff. Around 83.5% (2,041/2,443) of prisoners 

were unvaccinated against influenza in 2019 due to 

limited vaccine supply caused by overpopulation. The 

prisoners were divided into five zones. Zones 1 and 2 

contained general male prisoners. Zone 1 had one 

dormitory and Zone 2 had four dormitories with an 

area for vocational training. Zone 3 was designated for 

new male prisoners and had three dormitories. New 

prisoners usually received a two-week orientation 

course, which included an introduction to prison rules 

to help them adjust to their new environment. Prison 

health officials typically screened for underlying 

diseases, conducted urine drug tests, assessed mental 

health, and checked for recent respiratory symptoms 

to prevent outside infections to enter the prison. 

Usually, new prisoners without symptoms participated 

in routine activities, such as waking up at a certain 

time, exercising, eating meals in the canteen, 

participating in recreational activities, attending 

orientation sessions, and sleeping in dormitories. 

Prisoners with fever or respiratory symptoms were 

isolated until recovery before rejoining others or 

moving to another zone. Occasionally, when a large 

number of prisoners entered simultaneously and 

overwhelmed Zone 3, prison staff placed both 

symptomatic and asymptomatic prisoners in the same 

dormitory necessitating swift relocation to other zones, 

which could compromise the effectiveness of disease 

screening and isolation efforts. Zone 4 consisted of a 

medical clinic and had no dormitory. Zone 5, reserved 

for female prisoners, had one dormitory and was 

physically separated from the other zones in terms of 

location, activities, and prison staff.  

On 11 Nov 2019, 29 prisoners were relocated from 

dormitories 2 and 3 of Zone 3 to different dormitories 

in Zone 2, including the first case, who entered the 

prison on 6 November and developed symptoms on 10 

November, along with two others presenting with 

respiratory symptoms on 11 November. These prisoners 

were not screened or isolated and stayed in Zone 3 for 

less than one week due to overcrowding. Consequently, 

symptomatic prisoners from Zone 3 were placed with 

asymptomatic prisoners in Zone 2. Approximately two 

weeks later, on 29 November, medical staff identified 

a suspected cluster of influenza cases in Zone 2 due to 

a surge in cases visiting the clinic.  

From the active case finding, we identified 128 cases, 

of which 7 (5.5%) were confirmed. All cases were male, 

with an attack rate of 5.2% among male prisoners 

(128/2,443), and no deaths. No cases were reported 

among prison staff. The median (IQR) age of the cases 

was 29 years (24–35). All had fever with other common 

symptoms including cough (81.9%), runny nose (65.7%), 

sore throat (58.1%), and dyspnea (17.1%). Oseltamivir, 

an antiviral drug, was administered to 35 cases (27.3%) 

with severe symptoms, such as high-grade fever, severe 

cough, and dyspnea. Most (96.9%) did not belong to any 

vulnerable group. Four cases belonged to vulnerable 

group: two were obese, one had chronic obstructive 

pulmonary disease, and one had compromised immunity. 

There were no reported complications or referrals.  

The first case developed symptoms on 10 November, 

and the last case on 12 December, with the peak on 2 

Dec 2019 (Figure 1). The attack rates in zones 1, 2, 3, 

and 4 were 0.1%, 7.3%, 11.7% and 5.5%, respectively 

(Table 1). Zone 3, used for new arrivals, had the highest 

attack rates, especially in dormitories 2 and 3, at 22.9% 

and 27.8%, respectively. In Zone 2, dormitories 1, 2, 3, 

and 4 had attack rates of 9.8%, 8.2%, 3.7%, and 4.0% 

respectively. 

The survey of cases identified high-risk behaviors as 

sharing drinking glasses (62.4%), using phones in the 

visiting room (51.5%), sleeping within one meter of a 

case (41.6%), close contact (within one meter) with a 

case (38.6%), eating at the table with a case (20.8%), 

sharing spoons (13.9%), sharing clothes or towels (12.9%). 

Table 1. Number of influenza cases and area density by dormitory, 2 Nov–12 Dec 2019, in a prison in Songkhla Province, Thailand 

Prison zone Total population 
screened 

Number of 
cases 

Attack rate (%) Area density 
(m2 /prisoner) 

Zone 1 (General prisoner zone)     
Dormitory 1 890 1 0.1 0.6 

Zone 2 (General prisoner zone) 1,238 90 7.3 - 
Dormitory 1 435 43 9.8 0.6 
Dormitory 2 365 30 8.2 0.6 
Dormitory 3 217 8 3.7 0.9 
Dormitory 4 221 9 4.0 0.9 

Zone 3 (New prisoner zone) 315 37 11.7 - 
Dormitory 1 208 21 10.1 0.7 
Dormitory 2 35 8 22.9 0.6 
Dormitory 3 18 5 27.8 1.2 

Zone 4 (Healthcare zone) 54 3 5.5 - 
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Figure 1. Number of influenza cases by onset date, 2 Nov–12 Dec 2019, in a prison in Songkhla Province, Thailand (n=128) 

 

Laboratory Study 

Nine of the 128 suspected cases (7.0%) had throat swabs 

performed, of which seven tested positives for influenza 

type B virus (lineage or clades were not reported). 

Influenza types A and C virus were not detected. 

Environmental Study 

The average area density of all dormitories was 0.8 

m2/prisoner and the prison occupancy rate was 165% 

(2,844/1,720). In all dormitories, there were fans for 

ventilation, but the air circulation was insufficient, 

resulting in musty odors and damp surroundings. 

Handwashing stations and soap were available, but 

infrequently used. The phones in visiting room were 

not disinfected after each use. The dining area 

provided utensil and individual trays. 

Analytic Study 

The analyzed group consisted of 587 individuals, 

including 128 cases and 459 controls. The multiple 

logistic regression analysis revealed that sleeping near 

case (OR 1.77, 95% CI 1.07–2.92) and sharing drinking 

glasses (OR 1.83, 95% CI 1.18–2.82) were statistically 

significant associated with influenza infection. The 

population attributable fraction (𝐴𝐹𝑝) for these factors 

were 16.3% and 29.8%, respectively. 

Table 2. Factors associated with an influenza B outbreak, 2 Nov–12 Dec 2019, in a prison in Songkhla Province, Thailand  

Associated factors 
Cases 

(n=128) 

Controls 

(n=459) 

Univariable  Multivariable 

Crude OR (95% CI) Adjusted OR 95% CI 

Contact history      

    Sleeping near a case*  48 95 2.42 (1.54–3.78) † 1.77 1.07–2.92 

    Eating at the same table with a case 26 44 2.47 (1.40–4.34) † 1.74 0.96–3.15 

    Close contact with a case*  57 144 2.00 (1.29–3.06) † 1.41 0.87–2.29 

Share personal belongings      

    Sharing clothes or towels 14 41 1.27 (0.62–2.48)   

    Sharing spoons 12 45 0.97 (0.45–1.93)   

    Sharing drinking glasses 84 235 1.90 (1.23–2.95) † 1.83 1.18–2.82 

    Sharing a phone in the visiting room 59 254 0.67 (0.44–1.01) † 0.66 0.44–1.01 

Personal hygiene      

    Washing hands with soap after using the toilet 44 190 0.75 (0.48–1.1)   

Immunization      

    Receiving the annual influenza vaccine 3 13 0.83 (0.15–3.10) 1.15 0.31–4.22 

*Within 1 meter. †P-value <0.1. Variance inflation factor <10 for all factors, no multicollinearity. OR: odds ratio. CI: confidence interval. 
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The first case  
had an onset  

on 10 November. 

On 11 November, there was 
a movement of 29 new 

prisoners from Zone 3 to 
Zone 2, including the first 

case and two other cases that 
still had respiratory symptoms. 

Outbreak was detected  
on 29 November. 

ODPC 12 received the case 
notification on 3 December. The investigation team 

conducted investigation 

on 6 December. 
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Action Taken 

We emphasized to the prison’s chief executive officer 

the importance of implementing customized health 

screening, focusing on respiratory symptoms, 

particularly in Zone 3, even under crowded condition. 

Symptomatic individuals should be isolated until their 

symptoms abate, while asymptomatic prisoners should 

complete an incubation period of around one week 

before being transferred to another zone. Oseltamivir 

was administered to suspected and confirmed cases to 

reduce the spread of the disease. We distributed 

additional face masks to prisoners, in addition to what 

the prison already had, to cover all prisoners, 

specifically those who were symptomatic, and hand 

sanitizers to prisoners in all zones, particularly in 

zones 2 and 3. We urged prisoners to avoid group 

activities and to refrain from arranging visits from 

friends or relatives until the outbreak subsides.  

Discussion 

This investigation identified an influenza B outbreak 

in a Thai prison with an attack rate of 5.2%. No cases 

of influenza types A or C were identified. Some 

prisoners tested negative for all types. Overcrowding 

was evident in all dormitories. We found statistically 

significant associations for sleeping near another case 

and sharing drinking glasses with others. The likely 

cause of this outbreak was the movement of newly 

admitted prisoners without effective screening and, for 

asymptomatic prisoners, an insufficient incubation 

period. Vaccine supply was insufficient. 

The attack rate among prisoners was 5.2%, which was 

higher than outbreak rates for influenza type B 

(approximately 0.6%) and type A (approximately 2.3%) 

in communities reported by a previous meta-regression 

analysis.14 Despite the fact that the influenza type B 

virus strain mutates more slowly compared to type A, 

it leads to more severe outbreaks in crowded and 

densely populated places such as schools, military 

camps, nursing homes, and prisons.15,16 However, the 

severity of outbreaks also depends on the presence of 

high-risk individuals among the cases, as well as their 

access to treatment with antiviral drugs and 

prevention through vaccination.17,18 

Laboratory testing to confirm influenza virus infection 

for two suspected cases yielded negative results for 

both influenza types A and B. However, we believe that 

there was a high likelihood of these two cases having 

influenza B due to clinically compatible symptoms and 

epidemiological links with confirmed cases. An 

inability of the test to confirm the pathogen may have 

occurred for various reasons, such as inadequate 

sample collection, improper handling before testing, or 

testing outside the viral shedding period.19 

According to the WHO’s definition of influenza-like 

illness, cases should have a fever of 38 °C or higher and 

present with coughing. However, in the current prison 

outbreak, where there was overcrowding (165% 

occupancy) and limited space (dormitory density 0.8 

m2/prisoner—the standard is >3.4 m2/prisoner), the 

risk of respiratory diseases spreading quickly was 

high. To improve the sensitivity of case detection, we 

modified the WHO’s definition. Currently, prisoners 

are screened if they have a history of fever or a 

temperature above 38 °C, along with any respiratory 

symptom, and regardless of cough. This change aimed 

to increase the screening sensitivity from 20.0% noted 

in the previous study, which assessed the validity of 

influenza case definitions.20 

The source of this outbreak was likely due to the 

movement of newly admitted prisoners without 

effective screening. Additionally, there was a risk 

posed by prisoners who did not exhibit symptoms but 

could be contagious during the incubation period when 

they had recently acquired the infection. This 

continuous transmission could occur if they were not 

segregated into separate dormitory areas from the 

beginning of the illness or isolated appropriately before 

being moved to other zones. Lack of precautionary 

measures was a major contributing factor to a previous 

outbreak in Canada.21 

The significant risk factors contributing to the person-

to-person transmission of the disease in this current 

investigation were delays in segregating infected 

patients, sleeping within one meter of a case, which 

showed a with 16.3% reduction in the risk of becoming 

a case, the high occupancy rate in the prison and the 

high density of prisoners in the dormitories. These 

factors align with previous reports on influenza 

outbreaks in prisons and highlight the importance of 

promptly isolating infected individuals, following the 

guidelines recommended by the Infectious Diseases 

Society of America.22,23 

Under a limited supply of vaccines from the Thai 

government, a concerning issue arises in Thailand as 

nearly half of the country’s prisons experienced at least 

one outbreak during 2017–2019.4 This issue is 

compounded by the inherent nature of prisons, which 

have a higher prevalence of respiratory illnesses and 

immunosuppression (HIV infection) among prisoners 

compared to the broader community.24,25 This poses a 

high risk as vulnerable people infected with influenza 

can easily transmit the virus to others due to the close 

living quarters and constant turnover of people.26 

Thailand should implement a policy to distribute flu 

vaccines to all prisoners, with a particular focus on 

covering all vulnerable groups. While this measure 



OSIR, June 2024, Volume 17, Issue 2, p.62-69 

https://doi.org/10.59096/osir.v17i2.265960 | 67 

might increase the budget burden, it has the potential 

to help reduce both the number of infected cases and 

all related costs, including treatment and disease 

control expenses.27 

Due to an insufficient quantity of vaccines and the 

continuous influx of new prisoners who may be 

infectious, vaccination alone is not a suitable short-

term control measure during an outbreak in prisons. 

However, previous studies have shown promising 

results with Oseltamivir, which may be a potential 

option for reducing the number of influenza cases.16 

However, non-pharmaceutical interventions such as 

early case detection and isolation, limited movement, 

and the provision of sanitation and practical advice on 

disease prevention, remain crucial and must be 

implemented alongside other interventions.18 

Limitations 

Restricted by limited vaccination data for individuals 

and frequent prisoner movement, especially those 

without symptoms, we were unable to calculate the 

vaccine effectiveness. Furthermore, due to safety 

concerns, prison guards could not directly escort us to 

all dormitories, limiting our exploration of 

environmental sanitation behaviors through direct 

observation. Therefore, we conducted interviews with 

prison staff and prisoner health volunteers. Due to 

time constraints, we employed convenience sampling 

for controls, potentially introducing selection bias. To 

mitigate this, prison staff called upon control groups 

primarily from zones 2 and 3 across various 

dormitories where numerous cases occurred, assuming 

similar exposure to minimize bias. It should be 

acknowledged that while controls were selected based 

on the absence of influenza symptoms and recent 

diagnoses within two weeks prior to the outbreak 

period, some may have had prior infections beyond this 

timeframe, potentially affecting their immunity, which 

could potentially influence our findings. 

Conclusion 

We confirm an influenza outbreak in a prison in 

Songkhla Province, Thailand. A total of 128 cases were 

found, all of which were male prisoners, with no severe 

cases. The source of the outbreak was suspected to be 

from outside the prison, due to new prisoners moving 

from an induction zone to other incarceration zones 

without screening. All dormitories were overcrowded. 

Risk factors included close contact with infected cases 

and sharing drinking glasses. To mitigate the risk of 

future influenza outbreaks, prisons and local public 

health authorities should implement rigorous 

screening procedures for new prisoners. Symptomatic 

individuals should be promptly isolated until 

symptom-free, and asymptomatic prisoners should 

undergo a sufficient incubation period before being 

transferred to another zone. Prioritizing education on 

personal hygiene, with an emphasis on discouraging 

the sharing of personal items, is essential. These 

measures can effectively prevent the spread of influenza 

and enhance overall public health within prisons.  

Acknowledgements 

This investigation's success is attributed to the 

cooperation, support, and valuable advice provided by 

Songkhla Provincial Public Health Office, District 

Public Health Office where the prison is located, as well 

as the prison commander, medical staff, and prisoners. 

Funding 

The outbreak investigation received no funding. 

Suggested Citation 

Phiriyasart F, Jitmanee M, Sukhum L, Phontara S, 

Juthong H, Panpa P, et al. Risk factors associated with 

an influenza B outbreak due to inefficient screening in 

a prison in Thailand. OSIR. 2024 Jun;17(2):62–9. 

doi:10.59096/osir.v17i2.265960. 

References 

1. World Health Organization. Influenza [Internet]. 

Geneva: World Health Organization; [cited 2021 

Jun 1].  <https://www.who.int/teams/health-

product-policy-and-standards/standards-and-

specifications/vaccines-quality/influenza> 

2. World Health Organization. Influenza 

(seasonal) [Internet]. Geneva: World Health 

Organization; 2023 Jan [cited 2023 Jun 6]. 

<http://who.int/en/news-room/fact-sheets/detail/ 

influenza-(seasonal)> 

3. Taylor M. Overhaul of Thai justice system 

required to deal with prison overcrowding 

[Internet]. Bangkok: Thethaiger; 2019 Sep 7 

[cited 2021 Dec 10]. <https://thethaiger.com/ 

news/national/overhaul-of-thai-justice-system-

required-to-deal-with-prison-overcrowding> 

4. Division of Epidemiology. BOE Apps: event-

based report [Internet]. Nonthaburi: Division 

of Epidemiology, Department of Disease Control, 

Ministry of Public Health Thailand; 2019 [cited 

2021 Dec 9]. <https://apps-doe.moph.go.th> 

5. Medical Services Division. Support for the 

influenza vaccine in 2019 [Internet]. Bangkok: 

Medical Services Division, Department of 

Corrections, Ministry of Justice Thailand; 2019 

Jul [cited 2021 Dec 9]. <http://www.correct.go.th/ 

meds/index/Download/%E0%B8%AB%E0%B8%



OSIR, June 2024, Volume 17, Issue 2, p.62-69 

https://doi.org/10.59096/osir.v17i2.265960 | 68 

99%E0%B8%B1%E0%B8%87%E0%B8%AA%E

0%B8%B7%E0%B8%AD%E0%B9%80%E0%B8

%A7%E0%B8%B5%E0%B8%A2%E0%B8%99/%

E0%B8%81.%E0%B8%84/1563866005.pdf> 

6. National Health Security Office. Seven risk 

groups to get free flu shots: influenza risk 

groups will get free flu shots from May 1 

onward [Internet]. Bangkok: National Health 

Security Office; 2022 Apr 29 [cited 2023 Dec 1]. 

<https://eng.nhso.go.th/view/1/DescriptionNews/

Seven-risk-groups-to-get-free-flu-shots-Influenza-

risk-groups-will-get-free-flu-shots-from-May-1-

onward/436/EN-US> 

7. Nembrini PG. Water sanitation hygiene and 

habitat in prisons [Internet]. Geneva: 

International Committee of the Red Cross; 2005 

Aug [cited 2021 Dec 10]. <https://www.icrc.org/ 

en/doc/assets/files/other/icrc_002_0823.pdf> 

8. Bernard R. Fundamentals of biostatistics. 5th ed. 

Duxbury: Thomson Learning; 2000. p. 384–5. 

9. Chen JD, Yuan J, He Z, Yang ZC, Wang M. [A 

case-control study of an influenza A (H1N1) 

outbreak in a hospital]. Chinese Journal of 

Preventive Medicine [Internet]. 2011 Feb [cited 

2021 Nov 1];45(2):101–6. <https://pubmed.ncbi. 

nlm.nih.gov/21426786/>. Chinese. doi:10.3760/ 

cma.j.issn.0253-9624.2011.02.002. 

10. Ramsay LC, Buchan SA, Stirling RG, Cowling 

BJ, Feng S, Kwong JC, et al. The impact of 

repeated vaccination on influenza vaccine 

effectiveness: a systematic review and meta-

analysis. BMC Med [Internet]. 2017 Aug 21 

[cited 2023 Dec 1];15(1):159. <https://doi.org/ 

10.1186/s12916-017-0919-0>  

11. Microsoft Corporation. Microsoft Excel. 

Redmond (WA): Microsoft Corporation; 2016.  

12.  R Development Core Team. R Project for 

statistical computing. Version 4.2.1. Vienna: R 

Foundation; 2022.  

13. Porta M, editor. A dictionary of epidemiology. 

6th ed. New York: Oxford University Press; 

2014. p.13. 

14. Jayasundara K, Soobiah C, Thommes E, Tricco 

AC, Chit A. Natural attack rate of influenza in 

unvaccinated children and adults: a meta-

regression analysis. BMC Infect Dis [Internet]. 

2014 [cited 2021 Nov 15];14:670. 

<https://doi.org/10.1186/s12879-014-0670-5>  

15. Nyirenda M, Omori R, Tessmer HL, Arimura 

H, Ito K. Estimating the lineage dynamics of 

human influenza B viruses. PLoS One [Internet]. 

2016 [cited 2021 Nov 15];11(11):e0166107. 

<https://doi.org/10.1371/journal.pone.0166107> 

16. Chao WC, Liu PY, Wu CL. Control of an H1N1 

outbreak in a correctional facility in central 

Taiwan. J Microbiol Immunol Infect [Internet]. 

2017 [cited 2022 Jan 1];50(2):175–82. 

<https://doi.org/10.1016/j.jmii.2015.05.005> 

17. Gutierrez-Pizarraya A, Perez-Romero P, Alvarez 

R, Aydillo TA, Osorio-Gomez G, Milara-Ibanez C, 

et al. Unexpected severity of cases of influenza B 

infection in patients that required hospitalization 

during the first postpandemic wave. J Infect 

[Internet]. 2012 [cited 2023 Jun 01];65(5):423–

30. <https://doi.org/10.1016/j.jinf.2012.07.004> 

18. Beaudry G, Zhong S, Whiting D, Javid B, 

Frater J, Fazel S. Managing outbreaks of 

highly contagious diseases in prisons: A 

systematic review. BMJ Glob Health [Internet]. 

2020;5(11):e003201. <https://doi.org/10.1136/b 

mjgh-2020-003201> 

19. Uyeki TM, Bernstein HH, Bradley JS, Englund 

JA, File TM, Fry AM, et al. Clinical practice 

guidelines by the infectious diseases society of 

America: 2018 update on diagnosis, treatment, 

chemoprophylaxis, and institutional outbreak 

management of seasonal influenza. Clin Infect 

Dis [Internet], 2019 [cited 2021 Dec 1];68(6):e1–

47. <https://doi.org/10.1093/cid/ciy866>  

20. Gupta V, Dawood FS, Rai SK, Broor S, Wigh R, 

Mishra AC, et al. Validity of clinical case 

definitions for influenza surveillance among 

hospitalized patients: results from a rural 

community in North India. Influenza Other 

Respir Viruses [Internet]. 2013 [cited 2021 Nov 

30];7(3):321–9. <https://doi.org/10.1111/j.1750-

2659.2012.00401.x> 

21. Jonathan B, Dinusha M, Angela J, Dan W, Diane 

P, A Mark J. Influenza outbreak in a Canadian 

correctional facility. J Infect Prev [Internet]. 

2017 Jul [cited 2021 Nov 30];18(4): 193–8. 

<https://doi.org/10.1177/1757177416689725> 

22. Wongsanuphat S, Wonghirundecha T, Boonwisat 

P, Kerdsalung K. Behavioral and environmental 

factors associated with an influenza outbreak in 

a prison of Thailand. OSIR [Internet]. 2019 

[cited 2021 Dec 1];12(4):116–25. 

<https://doi.org/10.59096/osir.v12i4.262919> 

23. Fiore AE, Shay DK, Broder K, Iskansder JK, 

Uyeki TM, Mootrey G, et al. Prevention and 



OSIR, June 2024, Volume 17, Issue 2, p.62-69 

https://doi.org/10.59096/osir.v17i2.265960 | 69 

control of influenza: recommendations of the 

advisory committee on immunization practices 

(ACIP) 2008. MMWR Recomm Rep [Internet]. 

2008 Aug [cited 2021 Dec 1];57(RR-7):1–60. 

<https://www.cdc.gov/mmwr/preview/mmwrht

ml/rr5707a1.htm> 

24. Dumont DM, Brockmann B, Dickman S, 

Alexander N, Rich JD. Public health and the 

epidemic of incarceration. Annu Rev Public 

Health [Internet]. 2012 [cited 2023 Dec 

1];33:325–39. <https://doi.org/10.1146/annurev- 

publhealth-031811-124614> 

25. Enggist S, Moller L, Galea G, Udesen C. 

Prisons and Health [Internet]. Geneva: WHO 

Regional Office for Europe; 2014 [cited 2023 

Jun 1]. <https://www.unodc.org/documents/hiv-

aids/publications/Prisons_and_other_closed_s

ettings/2014_WHO_UNODC_Prisons_and_He

alth_eng.pdf.pdf> 

26. Maruschak LM, Sabol WJ, Potter RH, Reid LC, 

Cramer EW. Pandemic Influenza and Jail 

Facilities and Populations. Am J Public Health 

[Internet]. 2009 [cited 2023 Dec 1];99(Suppl 

2):S339–44. <https://doi.org/10.2105/AJPH.20 

09.175174> 

27. Suphanchaimat R, Doung-Ngern P, Ploddi K, 

Suthachana S, Phaiyarom M, Pachanee K, et 

al. Cost effectiveness and budget impact 

analyses of influenza vaccination for prisoners 

in Thailand: an application of system dynamic 

modelling. Int J Environ Res Public Health 

[Internet]. 2020 [cited 2023 Dec 1];17(4):1247. 

<https://doi.org/10.3390/ijerph17041247> 

 


