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Abstract
Background: COVID-19 is an ongoing pandemic that causes millions of deaths worldwide. Sero-
prevalence studies play a crucial role in identifying asymptomatic infection and providing the true 
prevalence of COVID-19 in the community. However, no COVID-19 seroprevalence in Thailand has 
been reported before.
Objective: The study aimed to measure the prevalence of the SARS-CoV-2 antibody among army 
personnel residing in the Bangkok Metropolitan Area.
Methods: All army personnel receiving health checkups from 1 July - 30 September 2020 were invited 
to participate in the study after providing informed consent. The seroprevalence was conducted 
using leftover serum without additional venipuncture. The screening conducted using the Rapid test by 
Wondfo®. When a screening test was positive, a confirmation test would be performed using ELISA by 
EuroImmun®. In case of a positive ELISA confirmation test result, the COVID-19 investigation team 
would be activated and deployed. 
Results: In all, 6,651 army personnel participated in this study. The age of participants ranged from 
20-60 years with mean age of 40.5+12.02. Most participants were male (85.5%). The rapid screening 
test using Wondfo® was positive in 41 cases (0.61%). The confirmation test using ELISA yielded a 
positive result in 1 subject (0.015%). That person was a known case of COVID-19 infection, 
who received a full course of treatment and was confirmed to have negative RT-PCR before being 
discharged from the hospital a few weeks earlier.
Conclusion: This was the first large scale seroprevalence surveillance of COVID-19 in Thailand. Our 
study revealed no new detectable case of asymptomatic COVID-19 infection in the Bangkok 
Metropolitan Area.
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Introduction
 Coronavirus disease 2019 (COVID 19) is a 
pandemic caused by severe respiratory syndrome 
coronavirus (SARS-CoV)-2. The first case was 
reported in Wuhan, Hubei Province in PR China 
in December 2019.(1, 2) Shortly after, it spread to 
countries in Europe and the US. (3-5) The World 
Health Organization (WHO) declared COVID 
19 a public health emergency of international 
concern (PHEIC) 30 January 2020. On 11 March 
2020, WHO declared COVID 19 a global  
pandemic. At the time of this manuscript, more 
than 73 million persons had contracted this 
disease with more than 1.6 million deaths in 235 
countries. 
 COVID-19 infection is acute without any 
carrier status. Symptoms usually begin with 
nonspecific syndromes, including fever, dry cough 
and fatigue, and multiple systems may be  
involved. After the onset of illness, the symptoms 
are somehow mild and the median time to first 
hospital admission is 7.0 days.(6) During this  
period, the patient could transmit SAR-CoV-2 
to other people. Furthermore, many infected  
patients are asymptomatic. This group of patients 
is usually not tested for COVID 19 infection 
and may potentially be a source of infection. 
To achieve effective control of this COVID 19 
pandemic, active surveillance of asymptomatic 
infection is also necessary.
 The Armed Forces Research Institute of 
Medical Science (ARFIMS) has the duty of 
providing annual health checkup services for 
Military Personnel in Bangkok and the Metro-
politan Area. More than 15,000 army personnel 
complete health questionnaires, receive a physical 
examination, blood test, and chest X-RAY 
every year. Health education is usually given to 

all army personnel during the annual checkup 
event. Therefore, this checkup service is an ideal 
platform for conducting an additional epide-
miological study on the COVID-19 endemic. 
The study aimed to conduct a seroprevalence 
survey among army personnel residing in the 
Bangkok Metropolitan Area.

Methods 
 This constituted a cross-sectional study to 
identify the prevalence of seropositive COVID-19 
cases in the Bangkok Metropolitan Area. 
All enlisted army units were contacted and the 
study was approved by the commander of each 
unit. The liaison officers of each army unit were  
explained the details of the study. All army 
personnel receiving health check-ups from 1 July  
to 30 September 2020 were invited to participate 
in the study after providing informed consent. 
Each personnel went through the usual process 
of health check-up programs, including physical 
examination and blood tests, except for  
answering a few additional questions regarding the 
risk of COVID-19 infection. The seroprevalence 
was conducted using leftover serum without 
additional venipuncture. The screening was 
conducted using the Rapid test by Wondfo®. 
When the screening test result was positive, a 
confirmation test would be performed using 
ELISA by EuroImmune®. In the case of a positive 
ELISA confirmation test result, the COVID-19 
investigation team would be activated and  
deployed. Thorough disease investigation was 
undertaken and the standard surveillance protocol 
was followed. The flow diagram of the study is 
shown in Figure 1.
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Figure 1.  Flow diagram of the study
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Table 1. Demographic data of enrolled participants 

Characteristics n Mean (SD) Percentage
Age 40.5 (12.02)
Sex Male 5,684 85.5

Female 967 14.5
Rank Non-commissioned 

officer
4,301 64.7

Commissioned officer 1,583 23.8
Civilian employees 747 11.2
Others 20 0.3

BMI 6,651 25.04 (3.9)
 

 The location of army units participating in 
this study is depicted in Figure 2. The rapid 
screening test using Wondfo® was positive in 41 
cases (0.61%). The confirmation test by ELISA 
yield positive results in one subject (0.015%). 
Table 2 reveals the result of a positive rapid 
screening and ELISA classified by unit. 

 Figure 2. Map of Bangkok Metropolitan Area and location of army units participating in this study

Results 
 In all, 6,651 army personnel were included 
in this study. The age of participants was from 
20 to 60 years with mean age of 40.5+12.02. The 
baseline demographic data are shown in Table 1. 
(n=6,651)
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Table 2. Results of the rapid screening test and ELISA in each army unit

Unit
number

Number of 
personnel

Positive by rapid 
screening

Positive 
by ELISA

1 1,474 8 0
2 392 4 0

3 130 0 0

4 329 0 0
5 429 2 0

6 126 1 0
7 439 0 0

8 458 0 0

9 603 4 0

10 290 3 1 (Ig G)
11 93 0 0
12 249 3 0

13 125 1 0
14 163 4 0

15 328 4 0
16 581 5 0

17 198 2 0
18 244 0 0

6,651 41 1

           After confirming a positive blood sample 
using the ELISA test, an AFRIMS investigation 
team was deployed. The investigation revealed 
that the person with a positive SAR CoV-2  
antibody was a 20-year-old man who was a 
known case of COVID-19 infection residing 
with his father and mother. Both he and his mother 
contracted the disease from his father who was 
part of the Thai-boxing cluster of epidemics. All 
three were treated at Pharmongkutklao Hospital 
for 7 days from 28 March 28 to 6 April 2020, and  
were discharged from the hospital after their 
clinical symptoms resolved and their RT-PCR 
results were negative. All their neighbors and 
possible contact persons had already received an 
RT-PCR test when this family was admitted to 
the hospital and all tests yielded negative results. 
Therefore, no additional action was taken.

Discussion
 Severe acute respiratory syndrome corona-
virus (SARS-CoV)-2 has infected more than 
46 million people worldwide leading to nearly 
1.2 million deaths and an unprecedented impact 
on economics, society, and life style of people 
globally. Thailand is among the first countries to 
report COVID 19 outside China when a traveler 
from Wuhan was confirmed to have SAR-CoV-2 
infection 8 January 2020.(7) The number of 
cases in Thailand remained low from January 
to February followed by a big outbreak in March. 
A state of emergency was declared 26 March.  
A nationwide curfew was declared from 3 April 
to 15 June 2020. However, the state of emergency 
has not been waived until now. With the rapid  
response, prompt policy and effective intervention 
from the government together with great  
cooperation from Thai citizens, the situation of 
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COVID-19 infection in Thailand was maintained 
under control. The strong network of Village 
Health Volunteers played important role in 
screening, detecting and active surveilling of 
possible infected cases as well as educating  
local communities and implementing health 
campaigns. Thailand is one of the two countries 
that have been chosen by the WHO as successful 
models to be featured in a documentary about 
handling and stemming the spread of COVID 19. 
The current situation of Thailand revealed total 
cases of 3,784 with 59 mortality cases. Bangkok 
is the city with the highest number of COVID-19 
cases. 
 Because COVID-19 could present with mild 
symptoms or could be asymptomatic, a concern 
existed that the incidence of the actual infection 
in Thailand might be underreported. No active 
surveillance using antibody detecting in Thailand 
has been reported before. Related studies in many 
countries have revealed that seroprevalence for 
COVID-19 varied from and 3.2 to 3.8% in 
Wuhan, 4.65% in LA County, 5% in Spain and 
7.3% in Stockholm.(8-12) 
 This study was the first report of a large-scale 
seroprevalence survey in Thailand. In this study, 
we chose Bangkok and the Metropolitan Area 
because it constituted the area with the greatest 
incidence of COVID-19 infection in the country 
and potentially the highest chance of asymptomatic 
infection. We conducted a seroprevalence survey 
as an annex to an established program of annual 
health checkup services. The integration of the 
study in a solid and well-established platform 
was the key success of this study. We received 
great cooperation from both commanders of the 
units and army personnel. Only a few questions 
were added to the regular health questionnaire 
and no additional venipuncture was required. 
 The screening was conducted using Wondfo® 
rapid test. Wondfo® was the first officially  
approved antibody test for SAR-CoV-2 in China. 
The total antibody test indicated a sensitivity and 
specificity of Wondfo® reported by the company 
product description to be 86.43% (95% CI = 
82.51-89.58%) and 99.57% (95% CI = 97.63-
99.52%), respectively(13). The sensitivity of 
Wondfo® varied according to the time between 
the onset of symptoms and the antibody test. 
One related publication revealed a sensitivity of 

52.2% (95%CI = 37.0 - 67.1%) when Wondfo® 
was used within two weeks of the onset. 
The sensitivity increased to 91.3% (95% CI = 
72.0 – 91.9%) when the test was performed from 
days 15 to 21. The sensitivity further increased to 
100% (95% CI = 88-100%) when tested among 
patients after three weeks of symptom onset, 
while the specificity in this study was reported 
to be 100% (95% CI = 69.2-100%)  (14). Similar 
findings were reported by Serrano et al. (15). 
The sensitivity of Wondfo® in this study was 
66.7% (95% CI = 46−83.5%), 97.4% (95% CI 
= 86.5 to 99.9%), and 98% (95% CI = 89.4 to 
99.9%) when the test was performed days 1 to 7, 
days 8 to 14 and days 15 to 28, respectively. 
The specificity was 95.2% to 100%. The related 
publication also revealed low sensitivity when 
Wondfo® was performed using capillary blood 
(55%) but high sensitivity when a serum sample 
was used (96%)(16). In our study, we used the 
leftover serum and all equivocal test results from 
Wondfo® were initially classified as positive and 
were proceeded to be confirmed using ELISA 
test to ensure the highest possible sensitivity.
 Among 6,651 blood samples obtained, 41 
samples (0.61%) yielded a positive screening test 
result (including equivocal test results). ELISA by 
EuroImmun® was used as a confirmation test. 
Euroimmun® is a standard antibody test that  
received both FDA EAU approval and CE mark. 
It has been used as a confirmation test for many 
rapid tests in many related publications.  
Euroimmun® had the sensitivity and specificity 
of 90% (95% CI = 74.4 to 96.5%) and 100% 
(95% CI = 95.4 to 100%) according to FDA EUA 
website. (13) Charlton et al. reported the sensitivity 
of Euroimmun® to be 83% (95% CI = 67-93%). 
The sensitivity increased with a longer time from 
the onset of symptoms. The sensitivity of  
Euroimmun® was 76% (95% CI = 53-92%) 
when the test was conducted at days 0 to 14 after 
the onset of the symptoms and increased to 82% 
(95% CI = 48-98%) when conducted from day 
15 to 21. The sensitivity was 100% (95% CI = 
68-100%) after day 21 of symptoms onset, while 
specificity in this study was 100% (95% CI = 
93-100%).(17)

 Among 41 positive (and equivocal) screening 
tests, one case (0.015%) was confirmed to have 
antibodies to COVID 19. That person was a 
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known case of COVID-19 infection who had 
already received full treatment and was fully  
recovered from the infection. There has been no 
confirmation of asymptomatic infection from this 
active seroprevalence surveillance. There might 
be a question of whether the number of blood 
samples tested in our study was sufficient 
to reflect the true prevalence of infection in the 
Bangkok Metropolitan Area. According to 
Hilborne et al., when the size of the population 
is large, the number of required samples for a  
seroprevalence study is nearly identical and 
not dependent on the increase in the number of  
the total population. Hilbourne et al. proposed 
the maximum number of screening tests required 
for seroprevalence to be 2,377 tests which was 
far less than the number of blood tests in our 
survey. (18)

Conclusion
 This constituted the first large scale 
seroprevalence surveillance of COVID-19 in 
Thailand. Our study revealed no new detectable 
cases of asymptomatic COVID-19 infection in 
the Bangkok Metropolitan Area. Most people in 
Bangkok have no immunity against SAR-CoV-2 
and are vulnerable to the infection. The proposed 
approach to achieve herd immunity in Thailand 
is very unlikely to be successful and is unethical 
in this circumstance.
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