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Abstract

Pertussis, caused by the Bordetella pertussis bacteria, remains a global health concern, particularly affecting incompletely or
unimmunized infants. This study, conducted in Narathiwat Province, Southern Thailand, has three aims: to describe the
epidemiological characteristics of the pertussis outbreak, to assess the vaccine coverage status across all districts, and to
describe the response of the Narathiwat Provincial Public Health Office’s Emergency Operations Center (Narathiwat EOC) to
the outbreak. Between September 2023 and May 2024, Narathiwat EOC recorded 714 pertussis cases, with a male-to-female
ratio of 1:0.9 and a median (interquartile) age of 2 (1-6) years. Over half (53.2%) of the cases had not been vaccinated with
the diphtheria-tetanus-pertussis (DTP) vaccine. The lowest DTP coverage was observed in the districts of Si Sakhon, Rueso,
Bacho, Chanae, and Cho-airong, which also reported the highest number of cases. Major challenges for the Narathiwat EOC
included managing dynamic data, creating targeted strategies, effectively vaccinating children and mothers, identifying
active cases, and administering chemoprophylaxis. The Narathiwat EOC addressed these challenges by implementing real-
time data collection, risk-based control measures, innovative vaccination campaigns, targeted case-finding programs, and
streamlined distribution of chemoprophylaxis. Effective strategies included addressing vaccine refusal by providing
information on managing post-vaccination fever and engaging local advocates, and considering routine maternal
immunization to protect infants in areas with low vaccine coverage, which could have significant policy implications at both
the local and national levels.

Keywords: pertussis, whooping cough, Emergency Operations Center, Narathiwat, Southern Thailand, diphtheria-tetanus-
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Introduction

primarily occurs through respiratory droplets.?

Pertussis, commonly known as whooping cough, is a
highly contagious bacterial infection caused by the
Bordetella pertussis bacteria. Despite the availability
of vaccines, it remains a global public health concern,
especially for infants who have not completed their
vaccination schedule or are unimmunized, resulting in
compromised herd immunity and community
outbreaks.! After a 6-20 day incubation period,
symptoms begin with a mild catarrhal phase,
progressing to severe coughing paroxysms with
characteristic “whooping” sounds.? Transmission

Pertussis poses severe risks, particularly to infants
aged under one year, potentially leading to pneumonia,
encephalopathy, or death. Maternal vaccination with
the acellular pertussis (aP) vaccine during pregnancy
can help to reduce these risks in infants.*
Chemoprophylaxis with macrolide antibiotics can also
reduce the severity of infection.® The primary
diphtheria-tetanus-pertussis (DTP) vaccine series

remains the most effective prevention method.3

Globally, over 60,000 pertussis cases were reported in
2022, with an incidence rate of 9.2 per million
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population, reflecting the disease’s significant morbidity
and mortality.® In Southeast Asia, the incidence
increased from 2014 to 2017, peaking at 20 cases per
million, declining during the COVID-19 pandemic, but
rebounding to 5.8 in 2023.” Thailand experienced a
similar trend, with pertussis cases rising until 2018
(0.26 per 100,000) before declining to a low in 2021 (0.01
per 100,000) amid COVID-19.8 The Ministry of Public
Health (MOPH) provides the DTP vaccine for free as
part of Thailand’s expanded immunization program,
achieving over 90% coverage since 2005.° However, the
three southern border provinces—Yala, Pattani, and
Narathiwat—continue to face pertussis challenges, with
cases occurring nearly every year since 2012 due to the
low DTP coverage.® Vaccine refusal among parents,
driven by concerns over halal content and potential side
effects, contributes to this challenge.!%1?

Since September 2023, pertussis outbreaks have
affected all three southern border provinces. Though
Narathiwat Province reported fewer cases, it had the
highest number of fatalities, with three deaths,
prompting the establishment of the Narathiwat
Provincial Public Health Office’s Emergency Operations
Center (Narathiwat EOC). The Narathiwat EOC
coordinates case tracking, resource allocation, and
community education to control outbreaks in
collaboration with health agencies. This study has three
aims: to describe the epidemiological characteristics of
the pertussis outbreak, to assess vaccine coverage
across districts of Narathiwat Province, and to describe
the response of the Narathiwat EOC to the outbreak.

Methods
Outbreak Description in Narathiwat Province, Thailand

To describe the magnitude and epidemiological
characteristics of pertussis cases regarding the
pertussis outbreak from 1 Sep 2023 to 31 May 2024,
the Narathiwat EOC used a modified clinical case
definition from the national pertussis surveillance case
definition in Thailand, 2020.'* This definition included
individuals with a cough lasting one week or more and
at least one of the following clinical criteria: (1)
paroxysmal coughing, (2) post-tussive vomiting, (3)
inspiratory whooping, or (4) apnea. A probable case
was defined as a suspected case who had contact with
a confirmed pertussis case. A confirmed case was any
individual with laboratory confirmation of pertussis by
positive reverse transcription polymerase chain
reaction (RT-PCR) technique.

A high-risk contact (HRC) was defined as an individual
who had been in contact with at least a suspected case
within the household or contact with another person in
the community within one meter for at least five
minutes without wearing a mask.

We collected data from an online platform created by
the situation awareness team, which was tasked with
collecting case reports from all districts and entering
them online. The collected data included variables
such as age, gender, address, laboratory results,
status, DTP
contact, and

symptoms, onset date, treatment

vaccination  history, history of
chemoprophylaxis status for contacts. Subsequently,
the data were recorded using Microsoft Excel, checked
for completeness and accuracy, and cleaned before
data analysis.’® In the case of discrete variables,
frequencies with percentage were calculated. For
continuous variables, medians with interquartile

range (IQR) were calculated.
Vaccine Coverage Status

We collected data on vaccine coverage across all 13
districts in Narathiwat Province for 2023 from the
Health Data Center of the MOPH, Thailand. This data
detailed vaccine coverage for the year preceding the
outbreak, covering the period from October 2022 to
September 2023.

Response of the Narathiwat EOC to the Pertussis
Outbreak

We described the challenges faced by the Narathiwat
EOC in controlling the pertussis outbreak and their
strategies
management, accelerated vaccination, and outbreak

in overcoming them, including data
control strategies. We employed risk analysis using a
matrix table correlating case numbers with the DTP
vaccine coverage by district. Data were collected from
weekly Narathiwat EOC meetings on the pertussis
response, and various reports, including meeting
notes, minutes, and incident command reports,
between October 2023 and May 2024.

Ethics

Ethical clearance was waived as this investigation was
Narathiwat EOC
Data collection was part of the

conducted under outbreak
management.
investigation, with participants informed of objectives
and benefits beforehand. Responses were recorded on
forms without audio, ensuring anonymity by excluding
full names and addresses. All documents are securely
stored and accessible only to the principal investigator,
who will be in charge of overseeing data disposal post-

publication.
Results

Outbreak Description in
Thailand

Narathiwat Province,

A total of 714 pertussis cases were identified, including
279 confirmed cases, 47 probable cases, and 388
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suspected cases. The male-to-female ratio was 1:0.9.
The median (IQR) age was 2 (1-6) years. The incidence
rate over the 9-month outbreak period in Narathiwat
Province was 89.3 per 100,000 population. There were
three deaths, resulting in a fatality rate of 0.4%. Of
these, two were infants under one month who had not
reached the age to receive their DTP vaccine according
to the expanded program on immunization guidelines.

100%
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60%

Percent

40%

20%

0%

<1 years 1-6 years

Age group

7-12 years

Nearly half (53.2%, 380/714) of all cases had never
received the DTP vaccine, while 178 (24.9%) had
incomplete DTP vaccination, and 50 (7.0%) had
completed the 5-dose DTP vaccination series. The
majority of cases occurred in children aged 1-6 years
and under one year, representing 52.0% (371/714) and
29.7% (212/714) and 52.8% and 70.5%
unvaccinated, respectively (Figure 1).

were

I Fully vaccinated (23 doses)
3 Partially vaccinated
I Unvaccinated

[ Unknown vaccination history

e Proportion of cases by age group

>12 years

Figure 1. Percentage of cases by diphtheria-tetanus-pertussis vaccine status and age group during the pertussis outbreak
from September 2023 to May 2024, Narathiwat Province, Thailand

Vaccine Coverage

Before the outbreak, DTP vaccine coverage in
Narathiwat Province in 2022 was low (77.4%, 55.7%,
48.0%, and 40.4% for the 1%, 3", 4% and 5% doses,
respectively). The lowest 3" dose coverage occurred in
Si Sakhon, Rueso, Bacho, Chanae, and Cho-airong
districts, which also reported the highest incidence
(Figure 2).

DTP3 coverage @)
. Vaccinated
. Unvaccinated

Incidence rate

(per 100,000)
<25
25-50

| 51-75

DTP3: diphtheria-tetanus-pertussis third dose

Figure 2. Incidence rate (per 100,000) during the pertussis
outbreak from September 2023 to May 2024, and baseline
diphtheria-tetanus-pertussis vaccine coverage before the
outbreak (data from October 2022 to September 2023)
by district, Narathiwat Province, Thailand

Response of the Emergency Operations Center (EOC)
to the Pertussis Outbreak

The Narathiwat EOC faced significant challenges in
managing the pertussis outbreak due to data
management across multiple districts and updated
needs, disparate outbreak risks across districts, and
personnel constraints. The following results cover the
problems encountered, strategies used to address
them, and solutions implemented.

Managing data dynamics

The Narathiwat EOC faced a major challenge with a
surge in pertussis cases spreading across multiple
districts. Previously, weekly patient reports caused
delays in obtaining daily updates on case numbers and
clinical severity, making it difficult to assess health
capacity and resources, including the use of isolation
rooms, respirators, and medications. To resolve this,
an online platform was implemented for daily
reporting by district communicable disease control
units (CDCUs) reported cases and daily updates on
severity, treatment, hospital status, number of HRCs,
and their chemoprophylaxis status. Access to reports
and data was restricted to specific usernames via the
organization’s email. Additionally, all data were
automatically collected and analyzed using a real-time
dashboard, which displayed various indicators such as
case numbers, their characteristics, person, and place
(district level), epidemic curves, disease severity
(including death and number of intubated cases), and
chemoprophylaxis coverage for HRCs. Following these
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improvements, the Narathiwat EOC received prompt
daily updates, enabling timely assessment of outbreak
severity, while local CDCUs could address district-
specific needs with tailored responses. Hospital
administrators also used this data to manage health
resources efficiently, ensuring coordinated efforts in

resource allocation and outbreak control.
Tailored risk-based strategies

Many districts struggled with outbreak management
and were unsure about the intensity of control measures
and whether to prioritize vaccination or active case
finding (ACF) due to the need for specialized public
health personnel. To address this challenge, the
Narathiwat EOC conducted a risk analysis using a

matrix table that correlated case numbers with DTP
(3" dose) vaccine coverage by district. This analysis
allowed them to prioritize districts based on risk levels,
indicated by color: red for urgent, orange for high risk,
yellow for medium risk, and green for low risk (Figure 3).
Tailored strategies were implemented, setting specific
goals for each district such as weekly DTP vaccine
coverage rates and ACF targets based on risk level
(Table 1). The Narathiwat EOC reviewed and adjusted
these strategies every 2—3 weeks during their weekly
meetings. This approach increased confidence in
disease control efforts and ensured clear targets were
achieved. Additionally, the Narathiwat EOC
effectively monitored the plan’s implementation at the
provincial level.

Risk assessment Number of pertussis cases criteria
matrix 1 2 3 5
-§ 5 Medium High
G 4 Medium High High
[
o0
e 3 Low Medium High
g 7 Ra:-ngae :
e 2 Low Medium Medium High Cho-airong
o ~
B 1 Low Low Low Medium Medium Si Sakhon
N . N . } / Su:ngai Padi y
1. Number of pertussis cases criteria || 2. DTP3 vaccine coverage criteria o Su'ngai Kolok
e No cases found 1 point e Vaccine coverage >90% 1 point 1 Chanae ’ ’
e 1-10 cases found 2 points e Vaccine coverage 81-90% 2 points S
e 11-20 cases found 3 points e Vaccine coverage 71-80% 3 points W i Waené‘3
e 21-30 cases found 4 points e Vaccine coverage 61-70% 4 points S
e >30 cases found 5 points e Vaccine coverage <60% 5 points

DTP3: diphtheria-tetanus-pertussis third dose

Figure 3. Risk assessment matrix correlating pertussis case numbers with baseline diphtheria-tetanus-pertussis vaccine

coverage by district, showing risk levels with color-coded categories used by the Narathiwat EOC during the pertussis response

Tablel. An example of an implementation table for tailored strategies conducted on 1 Dec 2023, showing specific goals for each

district, including weekly diphtheria-tetanus-pertussis vaccine coverage rates and active case finding targets based on risk levels

Risk level
Operations

High Medium Low

Target area

o Villages with the highest number
of index cases in the past 6 weeks
(two cycles of the longest
incubation period), with at least 3
villages.

e Childcare centers, schools, or
other educational institutions that
had index cases in the past 6
weeks, with at least 3 institutions.

Active case finding

Target area

o Villages with the highest number of
URI cases in the past 6 weeks.

o Villages with the highest number of
index cases in the past 6 weeks, with
at least 2 villages.

e Childcare centers, schools, or other
educational institutions that had index
cases in the past 6 weeks, with at least
1-2 institutions.

Target area

o Villages with the highest
number of URI cases in
the past 6 weeks at least
3 village.

e Increase DTP vaccination mop-up
efforts by 10% per week.
Implement a proactive vaccination
schedule in the community at
least 5 days per week.

e Open vaccine service units every
day.

Vaccination

e Villages with the highest number of
index cases in the past 6 weeks (two
cycles of the longest incubation
period), with at least 3 villages.

Increase  DTP mop-up
vaccinations by more
than 5% per week.
Implement  proactive
vaccination campaigns
in the community at
least once per week.

URI: upper respiratory infection. DTP: diphtheria, tetanus, and pertussis vaccine.
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Targeted active case finding

In the early stages of the outbreak in September 2023,
only the Bacho District CDCUs conducted an ACF in
the community and identified 20 suspected cases.
Many districts were uncertain about how to target
high-risk areas to improve the effectiveness of the
ACF. To address this, the Narathiwat EOC instructed
them to use patient data from district hospital
information systems to identify high-risk areas. They
focused on patients who had visited a hospital with
upper respiratory infection (URI) in the past month,
with diagnoses based on relevant ICD-10 codes. These
codes targeted patients diagnosed with URI such as
J00 (common cold), J40 (bronchitis), and J209 (acute
bronchitis) within the past month from district
hospital systems. Upon identifying
clusters of URI in a village, efforts were concentrated
in specific locations such as community childcare

information

centers and schools. As a result, efforts in all districts
involved 282 individuals, with 67 (23.7%) pertussis
cases found.

Vaccinating children and beyond

According to the Narathiwat EOC, following the
guidelines from the MOPH Thailand, an accelerated
DTP vaccination campaign in January 2024 using a
mop-up approach was launched. This involved blanket
vaccination for the target group of children aged under
seven years, regardless of their previous vaccination
history, targeting approximately 49,000 individuals.

Initially, the campaign relied solely on district

DTP mop-up campaign
started on 10 Jan 2024
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healthcare centers, achieving only 6.0% coverage with
an average weekly increase in vaccination rates of
0.2-0.5%. This slow rate was inadequate for achieving
herd immunity during outbreaks. To address this,
mobile DTP vaccination units conducted proactive field
visits to around 470 communities and 50 schools or
daycare centers. Ultimately, the accelerated DTP
mop-up campaign achieved 32.9% coverage after the
Narathiwat EOC closed, with a weekly increase in rate
of 2.1% (Figure 5).

During the outbreak, two infants aged under one
month, who were not eligible for the DTP vaccine,
died. Their mothers had not received the acellular
pertussis (aP) vaccine, as it was optional and not
provided for free, leading to many mothers potentially
missing it. This contributed to challenges
preventing infection and reducing infant mortality
during the outbreak. To address this issue, the
Narathiwat EOC collaborated with the Maternal
Child Health Board, which oversees maternal and
child healthcare in the province. The board expedited
a policy to accelerate aP vaccinations through
antenatal care service units. From 3 Dec 2023 to 5
May 2024, these units administered aP vaccinations
in Narathiwat Province to all pregnant women
starting from 16 weeks of gestation, without waiting
for scheduled antenatal care examination days.
Approximately 3,200 individuals were targeted. This
initiative achieved a vaccination coverage rate of
100% among the target group, and no further deaths
were reported following this achievement (Figure 5).
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Figure 5. Number of pertussis cases by onset date (seven-day counts) and implemented control measures,
e.g., chemoprophylaxis in high-risk close contacts (HRCs), prenatal acellular pertussis (aP),

and diphtheria-tetanus-pertussis (DTP) vaccine mop-up, by Narathiwat Emergency Operations Center (EOC)

during the pertussis response between September 2023 and May 2024, Narathiwat Province, Thailand (n=714)
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Seamless chemoprophylaxis

When active case finding and case tracing were
conducted according to the control
individuals meeting the case definition and their HRCs
were promptly given macrolide chemoprophylaxis,
even before RT-PCR laboratory results for pertussis
were confirmed. However, a challenge arose because
these antibiotics required a doctor's prescription, and
HRCs needed to make appointments to receive the
medication at a hospital. This led to missed
appointments, resulting in a chemoprophylaxis receipt
rate of only 30% in November 2023, the initial period.
To address this, the Narathiwat EOC implemented a
policy allowing physicians to pre-order macrolide
chemoprophylaxis at hospitals, facilitating
distribution fieldwork  with  labeled
instructions. Community nurse practitioners and
CDCUs provided guidance on wusage, ensuring
immediate access during field operations. As a result,
97.6% of HRCs (2,360 out of 2,419) received
chemoprophylaxis, achieving 100% completion before
the Narathiwat EOC closed (Figure 5). Almost all
HRCs who received macrolides avoided pertussis, with
only three developing secondary infections.

measures,

during

Discussion
Low Vaccine Coverage and Vaccine Hesitancy

The three southern border provinces have experienced
low vaccination coverage, particularly for the DTP and
the measles, mumps, and rubella vaccines, which have
remained below 90% over the past decade. Specifically,
Narathiwat Province had a baseline DTP (3™ dose)
coverage of around 55% last year, hindering herd
immunity.!® When outbreaks of vaccine-preventable
diseases such as pertussis and measles occur, they
quickly spread to neighboring provinces, primarily
affecting infants, who suffer the highest rates of
mortality and morbidity.!”'® Malnutrition in these
areas exacerbates the severity of symptoms during
outbreaks.?’ These provinces, distinct in religion and
culture, have a predominantly Muslim population
(about 80%). Adherence to religious

especially regarding halal products, leads to suspicions
21,22

customs,
about vaccine ingredients. Concerns about vaccine
safety, particularly the fear of fever post-vaccination,
contribute to vaccine refusal among parents. However,
many parents worry that if their child gets a fever after
vaccination, they will be forced to take time off work
and, therefore, their income will suffer.!-'* Economic
challenges in Narathiwat Province, including low
economic growth and education levels, may indirectly
contribute to vaccine hesitancy.?>?* Studies from Italy,
India, Pakistan, and Malaysia highlight similar issues,
underscoring the need for a collaborative effort from

various stakeholders beyond the MOPH to address
these economic
uptake.?>28

concerns and support vaccine

Acceptance of Prenatal Acellular Pertussis Vaccine (aP)

From this pertussis outbreak, there were two deaths;
both infants were aged less than one month and their
mothers had not received the aP vaccine. This
underscores the crucial role of aP vaccination for
pregnant women in preventing infant deaths. High
vaccine effectiveness, about 90% against pertussis in
infants of immunized mothers, was reported,
significantly reducing hospitalization and deaths in
infants aged 0—-3 months.??3° In Narathiwat Province,
almost all mothers had not received the aP vaccine
because it was not provided for free at public hospitals
and was only available at private clinics. However, the
aP vaccine was provided to all targeted pregnant
women during this outbreak for free, resulting in a
100% coverage rate, indicating high cooperation. This
suggests that people may not fear vaccination entirely
but are more concerned about potential complications
in children that could affect their economy, aligning
with previous studies in similar areas.!''™'* However,
few studies conclusively link maternal aP vaccination
during pregnancy with increased compliance in
bringing children for scheduled DTP vaccinations.

Resistance Concerns in Chemoprophylaxis

Macrolide antibiotics, especially azithromycin and
erythromycin, are recommended by the Centers for
Disease Control for post-exposure chemoprophylaxis.?
Many studies have shown that these antibiotics are
effective in preventing pertussis among HRCs.?1*2 Our
findings indicate that nearly all HRCs who received
macrolides did not contract pertussis from an index
case. However, over two thousand HRCs were given
this medication during the outbreak, making it
difficult to track compliance. Some individuals may not
have taken the medication as prescribed, increasing
the risk of macrolide-resistant B. pertussis (MRBP).
MRBP has been reported globally, especially in
mainland China, possibly due to their use of culture
methods instead of molecular (RT-PCR) for diagnosis,
which allows for antimicrobial resistance testing.33*
To monitor MRBP in Thailand, laboratory surveillance
using both culture and molecular methods should be
implemented, especially in areas with frequent
pertussizzs outbreaks and low vaccine coverage.

Limitations

This study lacked data on maternal aP vaccination
status before the outbreak, limiting the assessment of
vaccine effectiveness. However, our findings suggest
that the aP vaccine may reduce child mortality.
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Further research on the effectiveness and cost-
effectiveness of aP, especially in low-coverage, high-
outbreak areas, is needed to consider government-
funded vaccination for all mothers.

Recommendations

Thailand’s MOPH and the National Vaccine Institute
should consider policies to provide free aP vaccine to
all mothers, prioritizing regions with low DTP
coverage such as Narathiwat Province. To support
this, the MOPH and the National Health Security
Office could fund
effectiveness and cost-effectiveness, facilitating its

research on the vaccine's
inclusion in government-funded immunizations under
Universal Health Coverage. Provincial committee of
Narathiwat Province should implement strategies,
such as real-time online data, risk-based control
measures, and targeted interventions, as a model for
other regions. Collaboration among local health
officers, community leaders, and the Provincial Islamic
Committee is key to addressing vaccine hesitancy
through combined medical and religious guidance.
Additionally, local agencies and non-governmental
organizations could offer support, such as paid leave or
subsidies, to mitigate concerns about post-vaccination
side effects and income loss, while health workers and
volunteers engage communities to promote vaccination.

Conclusion

The pertussis outbreak in Narathiwat Province
involved 714 cases, with a median age of 2 (IQR 1-6)
years. Most cases occurred in individuals unvaccinated
with the DTP vaccine (53.2%). The lowest DTP
coverage was observed in the districts of Si Sakhon,
Rueso, Bacho, Chanae, and Cho-airong, which also
reported the highest number of cases. Narathiwat
EOC addressed significant challenges in managing
data, creating targeted strategies, vaccinating children
and mothers, identifying cases, and administering
chemoprophylaxis. In response to the outbreak, the
Narathiwat EOC implemented real-time online data
risk-based
vaccination campaigns, targeted case finding, and a

collection, prioritization, innovative
streamlined chemoprophylaxis distribution. These
measures facilitated a rapid response, mitigating the
impact of the outbreak. To further protect vulnerable
newborns, prenatal acellular pertussis vaccination is

recommended in areas with low vaccination coverage.
Acknowledgements

This study was made possible by the cooperation,
support, and valuable advice provided by all members
of the Narathiwat EOC as well as by zall health officers

involved in managing the pertussis outbreak across all
districts in Narathiwat Province.

Funding

This study was conducted without external funding.
No financial
organization.

support was received from any

Conflicts of Interests

The author declares no conflicts of interest related to
this work.

Suggested Citation

Phiriyasart F, Waeyusoh N, Nihok S, Ninlakan N,
Cheewaiya P, Binyusoh A. Challenging response to
whooping cough: insights from low childhood vaccine
coverage areas in Narathiwat Province, Thailand
2024. OSIR. 2024 Dec;17(4):187-95. d0i:10.59096/osir.
v17i4.270664.

References

1. Centers for Disease Control and Prevention.
Pertussis cases by country [Internet]. Atlanta:
Centers for Disease Control and Prevention;
2023 May [cited 2024 Feb 5]. <https:/www.cdc.
gov/pertussis/countries/index.html>

2. World Health Organization. Pertussis
vaccines: WHO position paper — August 2015
[Internet]. Weekly Epidemiological Record;
2015 [cited 2024 Feb 5];90(35):433-58.
<https://iris.who.int/bitstream/handle/10665/2
42416/WER9035.PDF?sequence=1>

3. World Health Organization. Pertussis [Internet].
Geneva: World Health Organization; 2024
[cited 2024 Feb 5]. <https://www.who.int/
health-topics/pertussis#tab=tab_1>

4. Winter K, Cherry JD, Harriman K.
Effectiveness of prenatal tetanus, diphtheria,
and acellular pertussis
pertussis severity in infants [Internet]. Clin
Infect Dis. 2017 [cited 2024 Feb 5];64(1):9-1 4.
<https://academic.oup.com/cid/article/64/1/9/2
404575?ogin=false>. doi:10.1093/cid/ciw633.

vaccination on

5. Tiwari T, Murphy T V, Moran J; National
Immunization Program, Centers for Disease
Control and Prevention. Recommended
antimicrobial agents for the treatment and
postexposure prophylaxis of pertussis: 2005
CDC Guidelines [Internet]. MMWR Recomm
Rep. 2005 Dec 9;54(RR-14):1-16. <https:/ww
w.cde.gov/mmwr/preview/mmwrhtml/rr5414a
1.htm>

https://doi.org/10.59096/0sir.v17i4.270664 | 193



10.

11.

12.

13.

OSIR, December 2024, Volume 17, Issue 4, p.187-195

World Health  Organization. Pertussis
incidence data [Internet]. Geneva: World
Health Organization; 2024 [cited 2024 Feb 5].
<https://www.who.int/westernpacific/health-
topics/pertussis#tab=tab_1>

World Health Organization. Global and
regional immunization [Internet]. Geneva:
World Health Organization; 2023 [cited 2024
Feb 5]. <https:/immunizationdata.who.int/glo
bal/wiise-detail-page/pertussis-reported-cases-
and-incidence?GROUP=WHO_REGIONS&YE
AR=>

Ministry of Public Health (TH). Annual
epidemiological surveillance report [Internet].
Nonthaburi: Ministry of Public Health; 2022
[cited 2024 Feb 12]. <https://apps-doe.moph.

go.th/boeeng/annual.php>

World Health Organization. Case study report:
school vaccination checks - Thailand [Internet].
Geneva: World Health Organization; 2019
[cited 2024 Feb 7]. <https://cdn.who.int/media/
docs/default-source/immunization/school-vacci
nation/case_study_report-school_vaccination_

checks-thailand_final.pdf?sfvrsn=ac97da26_3>

Hayeedamae S. Childhood vaccination refusal
of Muslim caregivers in a community of Muang
Yala District: research report. Family
Medicine, Faculty of Medicine, Prince of
Songkhla University; 2018.

Daya S, Lillahkul N, Noin J, Maharmud N.
Model in receiving service of the expanded
program on immunization with vaccines of
children aged 0-5 years old through community
participation: a case study in Yala Province
[Internet]. Journal of the Department of
Medical Services. 2019 Jan-Feb [cited 2024
Mar 10];44(1):113-8. <http://thaidj.org/index.
php/BDMJ/article/view/7285>

Domang R, Prateepko T. Factors affecting

parents on seeking basic immunization
program for their children aged 0-5 years in
Pattani province [Internet]. J Health Sci Thai.
2019 Mar—Apr [cited 2024 Mar 12];28(2):224—
35. <https://thaidj.org/index.php/JHS/article/

view/6414>

Jinarong T, Chootong R, Vichitkunakorn P,
Songwathana P. Muslim parents’ beliefs and
factors influencing complete immunization of
children aged 0-5 years in a Thai rural
community: a qualitative study. BMC Public
Health; 2023 Jul 13;23(1):1348. doi:10.1186/s1
2889-023-15273-y.

14.

15.

16.

17.

18.

19.

20.

21.

Division of Epidemiology, Department of Disease
Control. Case definition for Communicable
Diseases Surveillance, Thailand [Internet].
Nonthaburi: Division of Epidemiology, Department
of Disease Control (TH); 2020 [cited 2023 Nov
10]. <http:/klb.ddc.moph.go.th/dataentry/hand
book/form/113>

Microsoft Corporation. Microsoft Excel.
Redmond (WA): Microsoft Corporation; 2016.

Health Data Center of the Ministry of Public
Health (TH). Coverage of 3-year-old children
who received the DTP and MMR vaccine in

Narathiwat Province in 2023 [Internet].
Nonthaburi: Information Technology and
Communication Center, Office of the

Permanent Secretary, Ministry of Public
Health; 2023 [cited 2023 Sep 20]. <https://
nwt.hdc.moph.go.th/hdc/main/index.php>

Sompong P, Kitikomolsuk J, Pradap Suk R,
Krudnak P, Srikrin P. Summary of Disease
Outbreak News Monitoring for Week 48,
November 26 — December 2, 2023 [Internet].
Weekly Epidemiological Surveillance Report.
2023 Dec 8 [cited 2024 Apr 14];54(48);751-3.
<https://he05.tci-thaijo.org/index.php/WESR/
article/view/1372>

Chaiya S, Duang-ngern P, Sonthichai Ch.
Summary of epidemiological surveillance report
for the year 2019 (measles) [Internet]. Nonthaburi:
Division of Epidemiology, Department of Control,
Ministry of Public Health Thailand; 2019 [cited
2024 Apr 14]; 83-5. <https://apps-doe.moph.go.
th/boeeng/download/MIX_AESR_2562.pdf>

Plernprom P, Nittayasoot N, Sonthichai C.
Summary of epidemiological surveillance Report
for the year 2019 (Pertussis) [Internet].
Nonthaburi: Division of Epidemiology,
Department of Control, Ministry of Public
Health Thailand; 2019 [cited 2024 Apr 14]; 96-7.
<https://apps-doe.moph.go.th/boeeng/download/
MIX_AESR_2562.pdf>

Thammapalo S, Sangsawang C, Chantutanon
S. Risk Factors for Measles Mortality in
Southern Border Provinces of Thailand, 2018—
2019 Internet]. J Health Sci Thai. 2021 Aug 31
[cited 2024 Apr 14];30(4):587-96. <https://thai
dj.org/index.php/JHS/article/view/10564>

Southern Border Development Strategy
Group, Southern Border Provincial Strategy
Management  Group. Southern border
provincial development plan 2562-2565
[Internet]. Bangkok: Office of the Permanent

https://doi.org/10.59096/0sir.v17i4.270664 | 194


https://nwt.hdc.moph.go.th/hdc/main/index.php
https://nwt.hdc.moph.go.th/hdc/main/index.php
https://he05.tci-thaijo.org/index.php/WESR/article/view/1372
https://he05.tci-thaijo.org/index.php/WESR/article/view/1372
https://apps-doe.moph.go.th/boeeng/download/MIX_AESR_2562.pdf
https://apps-doe.moph.go.th/boeeng/download/MIX_AESR_2562.pdf

22.

23.

24.

25.

26.

217.

OSIR, December 2024, Volume 17, Issue 4, p.187-195

Secretary, Ministry of Interior (TH); 2019
[cited 2024 Apr 15]. <https:/www.osmsouth-
border.go.th/files/com_news_plan/2019-05_76
8e0cbd1cb23f8.pdf>

Pitsuwan W. Factors affecting the level of
significance given to the Halal logo by Muslim
consumers in making purchase decisions on
food products: a case study of the Thai Muslims
living in the four most Southern provinces
[Internet]. Bangkok: Bangkok University;
2002 [cited 2024 Apr 15]. <http:/dspace.
bu.ac.th/jspui/handle/123456789/3511>

The Nation. Bangkok: 6 provinces in Thailand
suffer persistent poverty, as gaps get smaller
in some, NESDC report reveals [Internet].
Bangkok: The Nation; 2023 Dec 17 [cited 2024
Aprl9]. <https://www.nationthailand.com/thai
land/40033884>

Office of the Education Council, Ministry of
Education (TH). Quality assessment of
education at the provincial level of Thailand
2021 [Internet]. Bangkok: Office of the
Education Council; 2021 [cited 2024 Apr
19];27. <https:/opendata.nesdc.go.th/dataset/
4285e34c-6ef0-44f1-82cc-3808168128da/resou
rce/ff8adf9a-774c-4c58-82¢0-d8fa41b0bbce/do
wnload/.-.pdf>

Bertoncello C, Ferro A, Fonzo M, Zanovello S,
Napoletano G, Russo F, et al. Socioeconomic
determinants in vaccine hesitancy and vaccine
refusal in Italy. Vaccines. 2020 Jun 5;8(2):276.
doi:10.3390/vaccines8020276.

Dasgupta P, Bhattacherjee S, Mukherjee A,
Dasgupta S. Vaccine hesitancy for childhood
vaccinations in slum areas of Siliguri, India.
Indian J Public Health. 2018 Oct—Dec;62(4):
253-8. d0i:10.4103/ijph.IJPH_397_17.

Khattak FA, Rehman K, Shahzad M, Arif N,
Ullah N, Kibria Z, et al. Prevalence of parental
refusal rate and its associated factors in
routine immunization by using WHO Vaccine
Hesitancy tool: a cross sectional study at district

28.

29.

30.

31.

32.

33.

34.

Bannu, KP, Pakistan. Int J Infect Dis. 2021;
104:117-24. d0i:10.1016/}.1jid.2020.12.029.

Mohd Azizi FS, Kew Y, Moy FM. Vaccine
hesitancy among parents in a multi-ethnic
country, Malaysia. Vaccine. 2017 May 19;35(22):
2955-61. doi:10.1016/j.vaccine.2017.04.010.

Vygen-Bonnet S, Hellenbrand W, Garbe E, von
Kries R, Bogdan C, Heininger U, et al. Safety
and effectiveness of acellular pertussis
vaccination during pregnancy: a systematic
review. BMC Infect Dis. 2020 Feb 13;20(1):136.

doi:10.1186/s12879-020-4824-3.

Jacob-Nara JA. A systematic review of the
impact of maternal T'dap vaccination on infant
pertussis  [Dissertation]. Radford (VA):
Radford University Radford University; 2020
[cited 2024 May 3]. <http://wagner.radford.
edu/590/>

Alvarez J, Godoy P, Plans-Rubio P, Camps N,
Carol M, Carmona G, et al. Azithromycin to
prevent pertussis in household contacts,
Catalonia and Navarre, Spain, 2012-2013.
Emerg Infect Dis. 2020 Nov;26(11):2678-84.
do0i:10.3201/eid2611.181418.

De Serres G, Boulianne N, Duval B. Field
effectiveness of erythromycin prophylaxis to
prevent pertussis within families. Pediatr
Infect Dis J. 1995 Nov;14(11):969-75.
doi:10.1097/00006454-199511000-00009.

Ivaska L, Barkoff AM, Mertsola J, He Q.
Macrolide resistance in Bordetella pertussis:.
current situation and future
Antibiotics. 2022 Nov

doi:10.3390/antibiotics11111570.

Feng Y, Chiu CH, Heininger U, Hozbor DF,
Tan TQ, von Konig CW. Emerging macrolide
resistance in Bordetella pertussis in mainland
China: findings and warning from the global

challenges.
7;11(11):1570.

pertussis initiative. Lancet Reg Health West
Pac. 2021 Feb 5;8:100098. doi:10.1016/j.lan
wpc.2021.100098.

https://doi.org/10.59096/0sir.v17i4.270664 | 195


http://dspace.bu.ac.th/jspui/handle/123456789/3511
http://dspace.bu.ac.th/jspui/handle/123456789/3511
https://www.nationthailand.com/thailand/40033884
https://www.nationthailand.com/thailand/40033884
http://wagner.radford.edu/590/
http://wagner.radford.edu/590/

