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Abstract

In 2017, the Myanmar National Action Plan for Containment of Antimicrobial Resistance
(AMR) (2017-2022) was endorsed by the Ministry of Health and Sports, Myanmar; one of
its objectives was to increase public awareness of AMR to accelerate appropriate antibiotic
use. This survey aimed to assess the public knowledge, practices and awareness concern-
ing antibiotics and AMR awareness among adults in Myanmar. We conducted a nationwide
cross-sectional mobile phone panel survey in January and February 2020. Participants
were randomly selected from the mobile phone panel in each of three groups stratified by
gender, age group, and residential area urbanity; they were interviewed using a structured
questionnaire. Collected data were weighted based on the population of each stratum from
the latest national census and analyzed using descriptive and inferential statistics. Two
thousand and forty-five adults from 12 regions and states participated in this survey. Overall,
89.5% of participants had heard about antibiotics; however, only 0.9% provided correct
answers to all five questions about antibiotics, whereas 9.7% provided all incorrect answers.
More than half of participants (58.5%) purchased antibiotics without a prescription, mainly
from medical stores or pharmacies (87.9%); this was more frequent in age group (18-29
years) and those in rural areas (p = 0.004 and p < 0.001, respectively). Only 56.3% were
aware of antibiotic resistance and received their information from medical professionals
(46.3%), family members or friends (38.9%), or the media (26.1%). Less than half (42.4%)
knew that antibiotics were used in farm animals. Most did not know that using antibiotics in
farm animals could develop resistance (73.2%) and is banned for the purposes of growth
stimulation (64.1%). This survey identifies considerable gaps in the knowledge, practices,
and awareness about antibiotics among the general population in Myanmar. Continuous
public education and awareness campaigns must be urgently conducted to fulfill these
gaps, which would aid in promoting antibiotic stewardship, leading to combating AMR in
Myanmar.
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Introduction

Antimicrobial resistance (AMR) is a major threat to the clinical efficacy of antimicrobial medi-
cines; as such, it is a critical challenge to global public health. In 2019, there were an estimated
4.95 million deaths associated with bacterial AMR [1]. A global report estimated that without
turther action, by 2050, 10 million people per year will be dead and 100 trillion USD worth of
global production will be lost due to AMR [2]. In 2015, the World Health Assembly endorsed
the Global Action Plan on AMR and urged all Member States to develop relevant national
action plans within two years [3].

Antibiotics are the most familiar and commonly used antimicrobials among the general
population. The accumulation of resistance to antibiotics is an inescapable consequence of the
administration of antibiotics [4], and the misuse and abuse of antibiotics have drastically
increased the risk of developing resistance [5, 6]. Even though new antibiotics have been devel-
oped, if the speed of the development of resistance is faster than that of the development of
new antibiotics, then there will be few antibiotic choices for treatment of bacterial infection.
Thus, to minimize the risk of AMR, it is critical that knowledge about antibiotics, appropriate
antibiotic use, and awareness of AMR is increased among the general public. In 2015, the
World Health Organization (WHO) conducted a multi-country public awareness survey on
antibiotic resistance in 12 countries, including two member states from each WHO region [7].
Other countries have also conducted similar surveys to understand their populations” knowl-
edge and awareness, such that they can plan and implement evidence-based interventions in
each setting [8-11].

In the WHO South-East Asian region, only three countries have conducted nationwide sur-
veys to assess public awareness of antibiotic resistance; India and Indonesia implemented the
WHO survey by online [7], whereas Thailand conducted a survey via the creation of a module
to measure awareness as part of the 2017 national health welfare survey [8]. These surveys
highlighted insufficient levels of knowledge around the appropriate use of antibiotics and
awareness of the issue of antibiotic resistance among the people.

In Myanmar, according to the latest national AMR surveillance data in 2017, high levels of
antibiotic resistance bacteria were reported; methicillin-resistant Staphylococcus aureus (40%),
extended spectrum beta-lactamase producing Enterobacteriaceae (48%), carbapenem-resistant
Acinetobacter species (9%) and Pseudomonas species (19%), and vancomycin-resistant Entero-
coccus species (15%) [12]. To combat against AMR, in 2017, the Ministry of Health and Sports,
Myanmar, published the National Action Plan for Containment of AMR in Myanmar 2017-
2022 [13]. The plan consists of five strategic objectives, in line with those of the global action
plan on AMR. One of these strategic objectives is to improve public awareness and under-
standing of AMR via effective communication, education, and training. Within this objective,
one of the planned actions is the creation of an evidence-based public communications pro-
gram, which is set to be implemented on a national scale to improve awareness of AMR
among the public and professionals; nationwide evidence-based awareness campaigns are set
to be enacted with regular monitoring and evaluation by 2022. Nonetheless, there is currently
no data directly evaluating the public awareness and perception of AMR in Myanmar.

Many countries gather population-based survey data through traditional face-to-face
household surveys [14]. Although traditional household surveys can include all individuals liv-
ing in accessible locations, they require more time and resources than mobile phone panel sur-
veys (MPPSs) [15]. In recent years, especially during the COVID-19 pandemic, researchers
have been increasingly interested in using modern technologies to gather high-quality and
high-frequency survey data related to population perceptions [16, 17]. With the availability of
inexpensive phone handsets and the rapidly growing network coverage in many countries,
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mobile phones have attracted considerable attention as a new tool for collecting high-fre-
quency survey data using fewer resources and lower costs [18]. In Myanmar, the possession
rate of mobile phones has dramatically increased. For instance, in 2016, a national baseline
survey of the Asian region revealed that 61% of the Myanmar population aged 15-65 years
own a mobile phone, and 78% of these individuals own smartphones; additionally, 41% of all
non-mobile phone holders had plans to get connected in the future [19].

Thus, this study aimed to assess public knowledge and practices concerning antibiotics, as
well as awareness of antibiotic resistance, to provide baseline evidence, using the MPPS
method, and identify gaps related to the deployment of strategic awareness-raising activities in
Myanmar.

Materials and methods
Survey design and population

This study was a nationwide cross-sectional survey that included individuals aged 18 years and
older. A mobile phone panel survey (MPPS) methodology was adopted to collect representa-
tive data nationwide, using mobile phone interviews.

The mobile phone panel we used was regularly updated by a survey office that cooperated
with government surveys and was composed of 200,000 contacts. Field workers across the
country interviewed potential candidates to the panel in person at their homes, collected their
basic demographic information and received their permission to be included in the panel to
respond to several MPPSs on various topics. The global guidelines for MPPSs recommended a
sample size of 500 individuals for national surveys [15]; however, since this survey required
calls for disaggregation by three groups stratified by gender (male and female), age group (18-
29, 30-39, 40-49, and 250 years old), and residential area (urban and rural), sample size calcu-
lations had to be performed separately for each group, and a required sample size of 2,000 indi-
viduals was deemed to be sufficient. Since the survey used mobile phone panel data, the final
sample size required accounting for attrition during the planned survey series. The national
AMR program planned to implement two survey rounds to monitor the future situation, with
an assumed attrition of 5.0% in each round. Assuming that attrition is random, the eventual
sample size was estimated to be 2,216 (calculated as 2,000/(1-0.05)) [15].

Data collection

The survey was conducted from January 17 to February 14, 2020. Data were collected using a
structured interview methodology called interactive voice response. At the call center, nineteen
trained interviewers called participants that had been randomly selected from the panel, col-
lected basic information on general characteristics such as age, birthday, gender, and residen-
tial area, and posed questions using a fixed questionnaire. When the participant dropped out
of the interview due to poor phone connection and/or had a problem in answering the ques-
tions, the interviewer replaced with a different participant with similar demographics in the
panel. For quality data collection, the quality control team randomly selects 30% of interview
results per interviewer and investigates by listening to the recordings or calling the participant
for verification. We translated the questionnaire that is commonly used in English by the
WHO [7] and the European Union Commission [20] into the local language, using back trans-
lation method; we later modified some questions after pretesting the translated survey with 40
local individuals. The questionnaire was composed of four sections: i) knowledge of antibiot-
ics; ii) usage of antibiotics; iii) knowledge of antibiotic resistance; and iv) awareness of antibi-
otic use in farm animals (S1 File). We confirmed the participants’ recognition of “antibiotics”
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in the first question and then asked all the other questions only to those who knew antibiotics
in this survey.

Data analysis

All data were double-entered into a Microsoft Excel 2017 spreadsheet. Data were analyzed
statistically using Statistical Package for the Social Sciences (SPSS) version 24. When calculat-
ing the percentage of participants who provided a particular response to each question, the
sampling design and sampling weight of each participant were considered to ensure represen-
tativeness and unbiased results. In terms of the sample weight, the weighting factor was calcu-
lated using population data for each gender, age group, and residential area urbanity based on
the latest National Census, conducted in 2014. The Clopper-Pearson exact method was used
to calculate 95% confidence intervals (ClIs) for the estimated percentage of each group. Pear-
son’s Chi-square test was used to examine differences between groups. A p-value < 0.05 was
considered statistically significant.

Ethical considerations

The interviewers verbally explained the detailed survey objectives and procedures to the
selected participants on the phone. Verbal informed consent was obtained from all selected
participants and recorded; however, the participants’ names and any identifying information
were not recorded. The research protocol was approved by the National Center for Global
Health and Medicine, Japan (NCGM-G-003240-00) and the Institutional Review Board for
Biomedical Research, Department of Medical Research, Ministry of Health and Sports, Myan-
mar (DMR/2019/143).

Results

Two thousand and forty-five people participated in the survey, in which the average duration
of each interview was 7.53 minutes. The non-response rate, including refusal, poor mobile
phone signal, or wrong phone number, was 64.0% (9,856/15,399 contacts). After considering
the sampling design and sampling weight of each participant, 52.5% of participants were
female, the mean age was 39.4 years (range 18-80), 33.3% of participants were under 30 years
old, and 22.7% of participants were 50 years old or older. Participants were originated from 12
of 15 regions and states, and 68.5% of participants lived in a rural area (Table 1).

Recognition of antibiotics

Approximately half (51.0%) of the participants knew antibiotics; however, given that there is
no exact word for “antibiotics” in the Myanmar language, the interviewers cited examples of
the names of antibiotics that are commonly used in Myanmar. Consequently, 89.5% of partici-
pants recognized antibiotics. Although individuals in rural areas (p < 0.001) and those 29
years of age or younger (p = 0.02) had a lower recognition of antibiotics, there was no statistical
difference between males and females (Table 2).

Knowledge of antibiotics

Among the participants who recognized antibiotics as a medicine, most believed that antibiot-
ics could kill viruses (72.6%) and are effective against colds and flu (73.5%); these beliefs were
significantly greater among individuals in urban areas and those 18-29 years of ages (Table 3).
More than half of participants knew that the unnecessary or inappropriate use of antibiotics
could result in ineffective treatment or resistance (60.6%); this proportion was significantly
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Table 1. Participants’ demographic characteristics in Myanmar, 2020 (N = 2,045).

Characteristics n (weighted) % (estimated)
Gender
female 1,074 52.5
male 971 47.5
Age group
18-29 680 33.3
30-39 491 24.0
40-49 410 20.0
50- 464 22.7
Urbanity
urban 645 31.5
rural 1,400 68.5
Region and State
Ayeyarwady 222 10.9
Bago 193 9.4
Kachin 67 3.3
Kayin 55 2.7
Magway 142 6.9
Mandalay 279 13.6
Mon 88 4.3
Nay Pyi Taw 55 2.7
Sagaing 182 8.9
Shan 218 10.7
Tanintharyi 61 3.0
Yangon 463 22.6

https://doi.org/10.1371/journal.pone.0273380.t001

higher in urban areas (p < 0.001). Less than half of participants (39.1%) knew that taking anti-
biotics often has side effects, such as diarrhea; females (p = 0.02) and older individuals

(p < 0.001) more frequently provided correct answers to this question. Approximately three-
quarters of participants knew that antibiotics are not equal to anti-inflammatory drugs such as

Table 2. Participants’ recognition of antibiotics (N = 2,045).

Characteristics N (weighted) Recognition of antibiotics
n (weighted) % 1 (estimated) 95% CI p-value
Overall 2,045 1,830 89.5 88.1-90.7 -
Gender
female 1,074 974 90.7 88.8-92.3 0.07
male 971 856 88.1 86.0-90.0
Age group
18-29 680 588 86.5 83.7-88.8 0.02*
30-39 491 444 90.4 87.5-92.7
40-49 410 377 92.0 88.9-94.2
50- 464 421 90.8 87.7-93.1
Urbanity
urban 645 603 93.5 91.3-95.2 <0.001 *
rural 1,400 1,227 87.7 85.8-89.3

*refer to statistically significance

row percentage

https://doi.org/10.1371/journal.pone.0273380.t002
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Table 3. Five true/false questions used to assess the survey participants’ knowledge of antibiotics (N = 1,830).

Characteristics | Antibiotics can kill viruses (False) weighted n | Antibiotics are effective against cold and flu Unnecessary or inappropriate use of
(%) (False) weighted n (%) T antibiotics can result in ineffective treatment
or resistance (True) weighted n (%)
Correct | Incorrect Don’t p-value | Correct Incorrect Don’t p-value | Correct | Incorrect Don’t p-value
know know know
Overall 213 1,329 | 287 (15.7) - 279 (15.3) | 1,345 205 (11.2) - 1,110 542 | 178(9.7) -
(11.7) (72.6) (73.5) (60.6) (29.6)
Gender
female | 99 (10.2) | 725(74.5) | 150 (15.4) 0.08 142 (14.6) | 726 (74.5) | 106 (10.9) 0.58 598 (61.4) 286 90 (9.3) 0.69
(29.3)
male 114 | 604 (70.6) | 138(16.1) 137 (16.0) | 619 (72.4) 99 (11.6) 512 (59.8) 256 88 (10.3)
(13.4) (30.0)
Age group
18-29 | 85(14.4) | 427(72.6) | 76 (13.0)| 0.001* | 136 (23.1)| 386(65.7)| 66(11.2) | <0.001 | 362 (61.6) 172 53(9.1)| 091
* (29.3)
30-39 | 56 (12.5) | 327(73.7) 61 (13.7) 70 (15.7) | 328 (74.0) 46 (10.3) 263 (59.2) 140 41 (9.3)
(31.5)
40-49 | 43 (11.3) | 273 (72.3) 62 (16.5) 31(8.3) | 297(78.9) 49 (12.9) 226 (59.9) 110 41 (10.9)
(29.2)
50-| 30(7.2)| 303(71.9)| 88(20.8) 43(10.1) | 334(79.2) |  45(10.7) 259 (61.5) 120  43(10.1)
(28.4)
Urbanity
urban | 65(10.7) | 482 (80.0) 56 (9.3) | <0.001 93 (15.4) | 470(77.9) 40 (6.7) | <0.001 395 (65.6) 175 33(5.4) | <0.001
* * (29.0) *
rural 149 | 847(69.0) | 231(18.9) 186 (15.2) | 876(71.4) | 165 (13.5) 714 (58.2) 367 | 145(11.9)
(12.1) (29.9)
Characteristics |  Taking antibiotics has side-effects such as Antibiotics are not equal to anti-inflammatory
diarrhhea (True) weighted n (%) 1 drugs such as painkillers or antipyretics (True)
weighted n (%) T
Correct | Incorrect Don’t p-value | Correct | Incorrect Don’t p-value
know know
Overall 716 | 764 (41.8) | 350 (19.1) - 1310 | 303 (16.6) | 217(11.9) -
(39.1) (71.6)
Gender
female 409 | 382(39.3) | 182(18.7)| 0.02* 690 (70.8) | 163 (16.7) | 122(12.5) 0.62
(42.0)
male 307 | 382(44.6) | 168(19.6) 620 (72.4) | 141 (16.4) 95 (11.1)
(35.8)
Age group
18-29 200 | 278(47.3) | 110(18.7) | <0.001 | 429 (73.0) | 103(17.5) 56 (9.5) 0.24
(33.9) *
30-39 162| 185(41.8)| 96 (21.7) 313(70.5) | 68 (153) | 63 (14.2)
(36.5)
40-49 159 | 153 (40.5) 66 (17.4) 263 (69.6) 61 (16.2) 53 (14.1)
(42.1)
50- 196 | 148(35.2) | 77 (18.4) 305 (72.4) | 71(16.9)|  45(10.7)
(46.5)
Urbanity
urban 219 | 275 (45.6) 110 (18.2) 0.07 461 (76.5) 91 (15.1) 51(8.4) | 0.002*
(36.2)
rural 498 | 489(39.9) | 240 (19.6) 849 (69.2) | 212(17.3) | 166 (13.5)
(40.5)

*refer to statistically significance

row percentage

https://doi.org/10.1371/journal.pone.0273380.t003
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painkillers or antipyretics (71.6%); knowledge of this was greater in individuals from urban
areas (p = 0.002). Overall, for all five true/false questions, 0.9% of participants provided only
correct answers, whereas 9.7% provided only incorrect answers. Approximately one-third of
participants provided three or more correct answers (32.7%).

Antibiotic use practices

We noted that 54.7% of participants who recognized antibiotics as medicine had previously used
antibiotics. Females (p = 0.04), individuals from urban areas (p = 0.001), and those aged 50 years
and older (p < 0.001) had significantly more experience taking antibiotics, whereas those aged
18-29 years had less experience (Table 4). Approximately one-third of participants (36.8%) had
used antibiotics in the previous six months. More than half of participants (58.5%) purchased
antibiotics without a prescription; the frequency of this practice was significantly higher in indi-
viduals aged 18-29 years (p < 0.001) and those living in rural areas (p = 0.004). Most participants
who had used antibiotics obtained them from a medical store or pharmacy (87.9%), stall or
hawker (4.0%), or family members or friends (3.0%). Although only 17.7% of participants
stopped taking their antibiotics after completion of the full course, more than half of all partici-
pants (62.5%) stopped taking antibiotics when they felt better. Individuals who obtained antibi-
otics with a prescription was more likely to complete the full course of treatment (p < 0.001).

Awareness of antimicrobial resistance (AMR)

The concept of AMR was recognized by more than half of all participants (56.3%), with pro-
portions being significantly higher in those from urban areas, compared to rural areas (63.4%

Table 4. Antibiotic use practices (N = 1,830).

Characteristics N Past experience taking antibiotics Purchased antibiotics without a Stop taking antibiotics when feeling
(weighted) prescription better
n % T 95% | p-value n % T 95% | p-value n % T 95% p-
(weighted) | (estimated) | CI (weighted) | (estimated) | CI (weighted) | (estimated) CI | value
Overall 1,830 1,001 54.7 52.4- - 586 58.5 55.5- - 625 62.5 59.4- -
57.0 61.6 65.4
Gender
female 974 555 57.0 53.9-| 0.04* 317 57.1 53.0- | 027 360 64.8 60.8- | 0.1
60.1 61.2 68.7
male 856 445 52.0 48.6— 269 60.4 55.8- 265 59.6 54.9-
55.3 64.9 64.0
Age group
18-29 588 265 45.0 41.1- | <0.001 * 172 65.0 59.0- | 0.004 " 175 65.5 60.1- | 0.62
49.1 70.4 71.5
30-39 444 257 57.8 53.2- 160 62.2 56.2— 155 60.3 54.2—-
62.4 68.0 66.1
40-49 377 212 56.2 51.2- 119 56.2 49.4- 129 60.8 54.1-
61.2 62.6 67.2
50- 421 268 63.6 59.0- 134 50.2 44.1- 166 62.1 56.0-
68.1 55.9 67.5
Urbanity
urban 603 362 60.1 56.1- | 0.001* 177 49.0 43.8- | <0.001 * 230 63.7 58.5- | 0.55
63.9 54.0 68.3
rural 1,227 638 52.0 49.2- 408 63.9 60.1- 395 61.9 58.1-
54.8 67.6 65.6

*refer to statistically significance

Trow percentage

https://doi.org/10.1371/journal.pone.0273380.t004
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Table 5. Awareness of antimicrobial resistance (AMR) (N = 1,830).

Characteristics
Overall
Gender
female
male
Age group
18-29
30-39
40-49
50-
Urbanity
urban
rural

“refer to statistically significance

Tcolumn percentage

N (weighted)

1,830

974
856

588
444
377
421

603
1227

1,029

563
466

280
266
213
270

382
647

https://doi.org/10.1371/journal.pone.0273380.t005

Awareness of AMR weighted n (%) Information on AMR changed your practice weighted n (%)

n (weighted) % T (estimated) 95% CI p-value n (weighted) % T (estimated) 95% CI p-value

56.3 53.9-58.5 - 674 65.5 62.5-68.3 -

57.8 54.7-60.9 0.15 378 67.1 63.2-70.9 0.22

54.5 51.1-57.7 296 63.6 59.1-67.8

47.7 43.6-51.7 | <0.001 * 192 68.3 62.9-73.7 | 041

60.0 55.3-64.4 179 67.3 61.4-72.7

56.6 51.5-61.4 135 63.6 56.7-69.6

64.0 59.4-68.6 168 62.4 56.3-67.8

63.4 59.4-67.1 | <0.001* 232 60.8 55.8-65.5 0.02*

52.7 49.9-55.5 442 68.3 64.6-71.8

vs. 52.7%, p < 0.001) and individuals aged 50 years and older, compared to 18-29 year olds
(64.0% vs. 47.7%, p < 0.001; Table 5). Sources of information on AMR were doctors or nurses
(46.3%), family member or friends (38.9%), media (26.1%), pharmacists (5.0%), and other
sources (7.0%). In terms of media, TV (35.8%) and Facebook (21.4%) were the main sources of
information on AMR. Most participants (65.5%) confirmed that the information they received
about AMR had improved their practices related to the use of antibiotics; the proportion of
individuals who agreed with this statement was significantly higher among those in rural

areas, compared to urban areas (68.3% vs. 60.8%, p = 0.02).

Awareness of antibiotic use and resistance in farm animals

Less than half of all participants (42.4%) knew that antibiotics were used to treat sick animals
on farms (Table 6). Furthermore, only approximately one-third of participants knew that pro-
viding antibiotics to farm animals could develop resistance and is banned for the mere purpose
of growth stimulation in Myanmar (26.8% and 35.9%, respectively). Nonetheless, there were
no statistical differences across groups, other than those older individuals demonstrated a bet-
ter understanding of the regulation on antibiotic use as a growth stimulator in farm animals

(p = 0.001).

Discussion

The current study was the first national survey to measure public knowledge and awareness of
antibiotics and antibiotic resistance in Myanmar. Only a few similar studies had been con-
ducted at the national level in low- and middle-income countries, including the neighboring
countries of Thailand, Vietnam, India, and Indonesia [7, 8], whereas most similar studies had
been conducted in high-income countries [10, 21-27]. Using a mobile phone panel, the large
number of recruited participants allowed for accessing a variety of the people of different gen-
der, age group, and residential areas, and improved sample representativeness in the survey of
the Myanmar public, including urban and rural areas. The survey revealed gaps in antibiotics
knowledge and indicated insufficient awareness of antibiotic resistance among the general
public, seemingly leading to inappropriate antibiotic use practices.
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Table 6. Awareness of antibiotic use and resistance in farm animals (N = 1,830).

Characteristics N Awareness of antibiotic use in farm Awareness of antibiotic resistance in farm Antibiotic use is banned for the mere
(weighted) animals weighted n (%) T animals weighted n (%) T purpose of growth stimulation in farm
animals weighted n (%) t
n % 95% p- n % 95% p- n % 95% |p-value
(weighted) | (estimated) CI value | (weighted) | (estimated) CI value | (weighted) | (estimated) CI
Overall 1,830 777 424 40.2- - 490 26.8 24.8- - 656 35.9 33.7- -
44.7 28.9 38.1
Gender
female 974 400 41.1 38.0- | 0.22 244 25.0 22.4- | 0.08 359 36.9 33.9- | 0.34
44.2 27.9 39.9
male 856 376 439 40.6- 246 28.8 25.8- 297 34.7 31.6—-
47.3 31.9 37.9
Age group
18-29 588 257 43.7 39.8- 0.44 158 26.8 23.4- 0.88 175 29.8 26.2- | 0.001*
47.7 30.6 33.6
30-39 444 196 443 39.6- 116 26.0 22.3- 162 36.5 32.1-
48.8 30.4 41.1
40-49 377 158 419 37.0- 98 25.9 21.8- 144 38.1 33.4-
46.9 30.7 43.2
50- 421 166 39.3 34.9- 119 28.3 24.2- 175 41.6 37.0-
44.2 32.8 46.3
Urbanity
urban 603 236 39.1 35.3- | 0.06 156 25.8 22.5- | 0.54 231 38.3 34.5- | 0.12
43.1 29.5 42.3
rural 1227 541 44.1 41.3- 334 27.2 24.8- 425 34.7 32.0-
46.9 29.8 37.3

*refer to statistically significance

Trow percentage

https://doi.org/10.1371/journal.pone.0273380.t006

The survey identified a significant gap in antibiotics knowledge among individuals in
Myanmar. More than two-thirds of participants provided two or more incorrect answers to
the five true/false questions used to assess their antibiotics knowledge; this implies that the
people do not correctly understand antibiotics, although most recognize antibiotics as a
medicine to treat infectious diseases. While the majority of participants understood that
antibiotics could not be used as painkillers nor antipyretics, and that inappropriate antibiotic
use decreases their effectiveness, compared to individuals in neighboring countries like Viet-
nam (36%), Indonesia (33%), Thailand (20%) and India (20%), people from Myanmar were
less likely to understand that antibiotics do not work against colds and flus caused by a virus
[7, 8]. This misunderstanding might be a reflection of antibiotics being prescribed and used
for indistinguishable common conditions caused by either bacteria or viruses in Myanmar
[28]. Altogether, these findings indicated knowledge gaps with respect to understanding anti-
biotics and resistance among the general public, in addition to reflecting intra-country differ-
ences between urban and rural residents, and younger and older citizens. As such, the
intensive, nationwide dissemination of knowledge is required in Myanmar; this could be
accomplished by developing and delivering information, education, and communication
materials via multiple communication channels tailored for different targets.

Approximately half of the participants who recognized antibiotics had previously used anti-
biotics themselves (54.7%); this percentage is considerably lower than that noted via surveys in
neighboring countries (>90%) [7, 8]. Noticeably, people in Myanmar were less likely to have
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recently taken antibiotics, with only 10% of participants having taken antibiotics within the
past month. This proportion is similar to that noted in Thailand (8%), but is considerably
lower than those noted in surveys conducted in India (53%), Vietnam (42%), and Indonesia
(34%) [7, 8]. Moreover, in the previous six months, only 31% of survey participants from
Myanmar reported taking antibiotics, whereas a considerably higher percentage was found
among survey participants from India (84%), Vietnam (78%), and Indonesia (74%). In addi-
tion, according to a recent study of antibiotic consumption in Myanmar, consumption in pub-
lic hospitals has decreased over time [28]. At present, the overuse of antibiotics does not
appear to be a significant problem in Myanmar, which could positively contribute to contain-
ing antibiotic resistance.

Most participants acquired their latest antibiotics from a clinic, medical store, or local phar-
macy. This finding is relatively consistent with those of surveys from neighboring countries
like India (95%), Vietnam (95%), Indonesia (96%) and Thailand (98%) [7, 8]; however, com-
pared with those neighboring countries, a larger proportion of individuals acquired antibiotics
from non-qualified providers in Myanmar, such as stalls, hawkers, friends, or family members.
In addition, approximately two-thirds of individuals acquired antibiotics without a medical
professional-issued prescription, consequently accelerating the misuse of antibiotics in Myan-
mar. Although the Drug Law in Myanmar stipulates that antibiotics can only be prescribed
by qualified medical personnel, in reality, antibiotics are distributed in the general market
and can be purchased by anyone, without a prescription [29-31]. Furthermore, other studies
reported that substandard and falsified antibiotics can be found in general markets in develop-
ing countries [32-35], and that the consumers who purchase from unauthorized sales outlets
in the market are at high risk of receiving substandard antibiotics [34]. If this situation contin-
ues to go unmonitored, increased inappropriate antibiotic use would further increase the
problem of antibiotic resistance; to prevent this issue from becoming larger, existing drug law
must be reinforced and strengthened.

In rural areas, where antibiotics were more frequently obtained without a prescription, the
insufficient number of medical facilities and medical personnel might result in a situation in
which obtaining antibiotics may entirely depend on the discretion of non-medical staff at the
community pharmacy or kiosk, suggesting that community pharmacists and shop staff may
play a critical role in facilitating antibiotic stewardship in rural areas [36-38]. As such, in addi-
tion to medical professionals, these non-medical key stakeholders should also be involved in
the national antibiotic stewardship program.

Another noteworthy stewardship-related finding was that a larger proportion of individuals
in Myanmar stopped antibiotics when they felt better, compared to those in neighboring
countries like India (37%), Vietnam (38%), Indonesia (22%) and Thailand (28%), where most
people reported completing the course of their antibiotic treatment as directed by health pro-
fessionals [7, 8]. Self-medication without medical professional consultation may be attributed
to multiple factors, such as the individuals assuming that the illness was a minor health issue, a
desire to avoid the high costs and inconvenience associated with visiting a medical profes-
sional, having past experience with a similar illness, believing that antibiotics can accelerate
recovery for all illnesses or prevent other infections, and not being aware of the side effects of
antibiotics [39, 40]. This practice may also be a risk factor to inducing additional antibiotic
resistance in Myanmar. As such, prescriptions from medical professionals, based on their
medical assessment and advice to complete the course of all prescribed antibiotics, are the key
to promoting the appropriate acquisition and use of antibiotics.

Approximately half of all participants correctly understood that the unnecessary or inap-
propriate use of antibiotics could result in ineffective treatment or resistance and had heard
about antibiotic resistance in Myanmar; meanwhile, a higher awareness level was observed in
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neighboring countries, like India (76%), Vietnam (78%), and Indonesia (84%) [7]. In Myan-
mar, more effort is needed to increase the public’s awareness of antibiotic resistance. With
respect to the sources of information on antibiotic resistance, most participants received infor-
mation from medical professionals and family or friends, whereas TV and Facebook were the
primary information sources in terms of media. As planned in the national AMR action plan
0f 2017-2021 in Myanmar, effective communication and awareness campaigns on antibiotic
resistance should be immediately implemented using effective means of reaching individuals
who are unaware of and have misconceptions about antibiotics, antibiotic use, and antibiotic
resistance. Communication through medical professionals, such as doctors and nurses, may
be one of the best options to promote better understanding and awareness among individuals
in Myanmar [41]. Given that family members and friends also acted as vital communication
hubs, workplace, school, and community campaigns might also be effective. In terms of
media, TV and Facebook should also be utilized to effectively disseminate the campaign’s mes-
sages [42]. Since the media played a critical role in enabling the people to have a greater chance
of exposure to health and medical information during the COVID-19 pandemic [43, 44], those
media could be utilized effectively to improve the public’s knowledge and practices with
respect to antibiotics.

In this study, the participants were less likely to understand that antibiotics are used for sick
farm animals although it was better than the people from Thailand (24%). In comparison,
more than two-thirds of survey participants in India and Vietnam were aware of this fact [7,
8]. Furthermore, in Myanmar, more than two-thirds of survey participants did not know that
using antibiotics in animals could develop antibiotic resistance, and that the government had
banned the use of antibiotics as a growth stimulator in livestock. The overuse and misuse of
antibiotics in animals also accelerates the challenge of antibiotic resistance in humans. The sur-
vey also highlighted a significant gap in the knowledge and awareness of antibiotic use in farm
animals and livestock. The national AMR program should further collaborate with the agricul-
ture, livestock and veterinary department for providing additional opportunities for farmers to
acquire trainings, education and information on antibiotic use and resistance in farm animals.

There are several limitations to this survey. First, this was an MPPS which might affect
selection bias, especially sampling and non-response bias. The survey did not include individu-
als who do not possess mobile phones, as well as individuals from two regions and states with
low population numbers. Furthermore, the high non-response rate included only individuals
who accepted participating in the survey. However, advantageously, the MPPS approach
allows for the quick and repeated collection of information from the same participants in
broader areas and replacing those non-responses with different people with similar character-
istics immediately, with lower costs than a traditional household survey [18, 45, 46]. Since this
awareness survey must be conducted repeatedly, as planned in the National Action Plan [13],
to track the impact of awareness-raising efforts, to ensure that campaigns targeting the public
address key knowledge gaps and correct common misunderstandings, the MPPS is the most
feasible and cost-effective data collection methodology for this survey. Second, the number of
participants was insufficient for the required sample size due to excluding missing data and
those that did not fit the inclusion criteria, although we collected more data than required.
However, weighting the data based on the national census would complement the insuffi-
ciency and bring them closer to the national representativeness.

Despite the limitations mentioned above, this study is the first large-scale survey to cover a
broader range of populations, both in terms of age and geography, and measure the level of
public knowledge and awareness of antibiotics and antibiotic resistance in Myanmar. Since
this survey is one of the activities planned in the National Action Plan for Containment Anti-
microbial Resistance (2017-2022), the survey results must facilitate practical actions toward
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ensuring the appropriate antibiotic use among the general population through effective public
education and awareness campaigns.

Conclusion

This survey provided baseline evidence on public knowledge and awareness of antibiotics and
antibiotic resistance in Myanmar prior to the COVID-19 pandemic. Our results highlight
large gaps in the knowledge on antibiotics and antibiotic use, awareness of antibiotic resis-
tance, and antibiotic acquisition and use practices in Myanmar, compared to other countries.
An understanding of the general public’s knowledge and awareness of antibiotics and antibi-
otic resistance is vital to ensuring that the national program implements a technically-sound
intervention for controlling AMR. This awareness survey should be conducted regularly to
assess awareness level trends among the general population, as well as to evaluate the effective-
ness of any implemented interventions. An awareness survey among different populations,
such as medical professionals and pharmacies, and among people with different socio-eco-
nomic characteristics, such as education, income, and employment, also requires to be done to
highlight specific actions that should be taken with respect to tailored approaches to this popu-
lation of individuals. Thus, the findings in this survey should be incorporated into the new
national AMR strategy and its action plan and utilized for planned public campaigns to raise
public awareness and improve antibiotic stewardship in Myanmar.
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