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Background
The World Health Organization monitoring and evaluation framework (WHO M&E framework)
suggested national stakeholders to review the core indicators for M&E the progress of AMR
implementation and consider how to collect these data and report to policymakers. Some indicators
such as AMR surveillance and surveillance of antimicrobial consumption, have developed into routine
monitoring system while some indicators such as monitoring level of knowledge and awareness on
AMR in general population gather data from surveys or specific studies. It can be added into the
existing household surveys, or may require new surveys if there is no such existing household surveys
(1).
Thailand National Strategic Plan on Antimicrobial Resistance 2017–2021 (Thailand NSP-AMR)
was endorsed by the cabinet in August 2016. One of the five goals is to increase public knowledge
of antibiotics and awareness of AMR by 20 percent by 2021. Additionally, NSO and IHPP have jointly
developed a module to assess the use of antibiotics, level of knowledge of antibiotics, access to
antibiotic information among Thai population and awareness of antibiotic use in farm animals. It was
inserted in the existing Health Welfare Survey (HWS) in March 2017 which was addressed as baseline
levels. The results showed the prevalence of antibiotic use in the preceding month, source of
antibiotics, self-reported indications of antibiotic use, knowledge of antibiotics, access to antibiotic
information and awareness of the use of antibiotics in farm animals (2).
In the context of 20% increase in public knowledge of antibiotics and awareness of AMR, and
the achievement of 2017 baseline data; it is necessary to further review international literatures and
convene stakeholders ‘meeting to strengthen the monitoring system of knowledge and awareness of
antibiotics and AMR in the Thai population. There is also a need to reach consensus on the baseline
indicators.

Objectives
1. To establish the scoring system for future estimate, and 2017 baseline level of knowledge
and awareness generated from the 2017 HWS, as required by the National Strategic Plan on
AMR (2017-2021)
2. To revise the AMR module in the biannual 2019 HWS to be conducted by NSO in 2019 from
expert opinions
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Results
1. Summary of the surveys of the baseline level of knowledge and awareness of antibiotics and
antimicrobial resistance among Thai population
In Thailand, there were three previous surveys in national and subnational levels which
assessed level of the knowledge and awareness of antibiotics and AMR among Thai population: a)
Antibiotic smart use project (ASU project) during 2008-2012 (โครงการส่งเสริมการใช้ยาปฏิชวี นะอย่างสม
เหตุผล ปี พ.ศ. 2550-2554)(3, 4, 5) b)The safety of medication use in the community 2017 (โครงการส่งเสริม
การใช้ยาปลอดภัยในชุมชน ปี พ.ศ. 2560)(6) and c) AMR module in National Health Welfare and Survey
2017 (แบบสารวจอนามัยและสวัสดิการ ปี พ.ศ. 2560) (2).
1.1. Antibiotic smart use project in 2008-2012
This project was conducted by ASU team which was supported by Thai FDA. There were
three phases of this project as shown in Table 1. It evaluated level of knowledge of antibiotic use
and AMR especially in three diseases: common cold, diarrhea and acute wound after conducting
interventions in ASU project. The results could not compare due to different target groups and
number of sample size (3, 4, 5).
Table 1 Three phases of antibiotic smart use project during 2008-2012
Phase
Year
Area (province)
Sample size,
Method
individuals
1
2007-2008
Saraburi
1,200
Telephone interview
2
2008-2009
Ubon Ratchathani
917
Telephone interview
Ayutthaya
Samutsongkram
Kantang Hospital, Trang
Srivichai hospitals,
Bangkok
3
2010-2011
12 provinces
1,005
Self-administration
questionnaire survey
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1.2. The research project about safety of medication uses among the elderly in the community
2017
This project was supported by Thai FDA in 2017. The target group was the elderly who were
older than 60 years old and have chronic diseases. It consisted of three parts: questionnaires about
drug uses, drug surveys in households and groceries. The example of questions was shown in Annex 1.
Data was collected from 12,868 households in 46 provinces. The results were shown as follows (6):
• 67% of respondents are female.
• 51% of respondents are 60-69 years old.
• Top three chronic diseases are hypertension, diabetes mellitus and dyslipidemia
• 77% of respondents graduated from primary school.
To assess the familiarity with antibiotics, researchers showed picture of antibiotics and then
asked respondents that what did they call these drugs. The picture of antibiotics was shown in Annex 2.
The answers were different such as “anti-inflammation drug”, “antibiotics”, “other names” and “don’t
know these drugs”. The study showed that 42% of respondents called the drugs in the picture as
anti-inflammation drug followed by 34% of them that do not know the drugs in the picture.
Other questions evaluated the knowledge, attitude and behavior on antibiotic use. The results
showed that 39.5% of respondents gave wrong answers to all six true and false statements while only
3.2% gave correct answers to all six statements. The attitude score to evaluate respondents’ view
about antibiotic use was 9±2.38 out of the total 12 points while behavioral score to evaluate the
frequency and pattern of using antibiotics was 10.65±1.74 out of 12 points. The questions consisted
of four specific conditions: having flu/common cold, having diarrhea, having acute wound or abscess
and another condition of using antibiotics. The higher scores mean good attitude and appropriate
use of antibiotics. Finally, 10.6% of the survey households reported that they had leftover antibiotics
in their houses. Most of leftover antibiotics were penicillin and tetracycline.
1.3. AMR module in National Health and Welfare Survey 2017
The AMR module was integrated into the HWS which was a collaboration between NSO and
IHPP in March 2017. The survey applied two stage stratified random sampling covering 27,960
households with 65,781 total sample individuals where the total 27,762 adults aged over 15 years were
interviewed face-to-face for the AMR module. Questionnaire consisted of four parts: a) antibiotic use,
source of antibiotics and reason of uses in last month b) level of knowledge of antibiotic use c) access
to antibiotic information and d) awareness of antibiotic use in farm animals. The results were shown
as follows (2,7).
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1.3.1. Use of antibiotics
• 8% of total population received antibiotics in the last one month in particular people
who lived in Bangkok.
• 51% of respondents obtained antibiotics from public health facilities while 20% from
private health facilities and 27% from drugstores.
• Most people who belonged to higher wealth quintiles, were educated education levels
and lived in urban areas received antibiotics from private health facilities and drug
stores while the others who belonged to lower wealth quintiles and uneducated and
lived in rural areas mostly received antibiotics from public health facilities
• The three reason of taking antibiotics were flu ( 27%), fever ( 19%) and sore throat
( 17%). Most of respondents who took antibiotics due to flu tended to receive
antibiotics from drugstores.
1.3.2. Knowledge of antibiotics
• Around 13.7% of Thai adults gave wrong answers to all five true and false statements
and one question about antibiotic use; only 2.6% gave correct answer to all
statements. Around 23.5% of Thai adults gave four or more correct answers which
defined as more than 60% of all questions as shown in Figure 1.
• Bivariate analysis showed that age, areas of residence, education levels and wealth
quintiles significantly associated with level of knowledge of antibiotic use as shown
in Table 2.
• The significantly associated variables from bivariate analysis were used as
independent variables in multivariate analysis. The results showed that respondents
who have higher wealth quintiles and education levels, have better level of knowledge
than other groups (P-value<0.001). Elderly people usually have lower knowledge than
younger people accounting for 20% (P-value=0.005) as shown in Table 3. People who
have accessed to antibiotic information have 1.84 times to be more knowledgeable
about antibiotic use (P-value = <0.001).
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Figure 1 Percentages of respondents who gave correct answers
Table 2 Bivariate analysis of demographical factors associated with high level of knowledge about
antibiotic use
Knowledge about antibiotics
Characteristic
Pearson chi-square
P -value
Sex
0.0029
0.957
Age group, years
194.4494
<0.001*
Area of residence
67.1028
<0.001*
Education level
1.1e+03
<0.001*
Wealth quintile
687.1846
<0.001*
Note: * refer to statistically significance (p-value< 0.05)
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Table 3 Multivariate analysis of demographical factors associated with high level of knowledge
and receiving information about antibiotic use and AMR
Characteristic
Sex
Male
Female
Age group, years
15-24
25-59
> or = 60
Area of residence
Urban
Rural
Education level
Uneducated
Primary school
Secondary school
University and above
Wealth quintile
Q1
Q2
Q3
Q4
Q5
Receiving information
No
Not sure
Yes

Knowledge about antibiotics
Number of respondents with > 3 Odd
95% CI
correct answers (%)
ratio

P-value

2,568 (23.0)
3,834 (23.1)

Chi-Square test did not show
association

430 (26.1)
4,398 (25.4)
1,574 (17.9)

0.99
0.82

Reference
0.88-1.12
0.921
0.72-0.94
0.005*

0.96

Reference
0.91-1.02

1.24
1.82
3.00

Reference
1.06-1.46
0.009*
1.54-2.15 <0.001*
2.50-3.60 <0.001*

1.20
1.25
1.40
1.75

Reference
1.10-1.32
1.13-1.37
1.27-1.54
1.58-1.94

0.31
1.84

Reference
0.28-0.35 <0.001*
1.72-1.97 <0.001*

3,824 (24.9)
2,578 (20.8)
191 (12.8)
2,847 (18.1)
2,150 (28.1)
1,208 (43.7)
1,063 (15.8)
1,156 (19.9)
1,242 (21.9)
1,438 (26.6)
1,503 (36.3)
4,196 (22.6)
317 (7.8)
1,889 (37.0)

Note: * refer to statistically significance (p-value< 0.05)

0.221

<0.001*
<0.001*
<0.001*
<0.001*
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1.3.3. Access to antibiotic information
• Only 18% of adults recalled receiving information about not taking antibiotics
unnecessarily or have heard about antibiotic resistance in the last 12 months which
were mostly from health professionals.
• Multivariate analysis showed that access to information on antibiotics and AMR
awareness is associated with being female, older people, higher wealth quintile and
higher education levels as shown in Table 4.
• After receiving information, they tended to change their mind to proper antibiotic
use (7).
Table 4 Multivariate analysis of demographical factors associated with receiving information about
antibiotic use and AMR
Characteristic

Sex
Male
Female
Age group, years
15-24
25-59
> or = 60
Area of residence
Urban
Rural
Education level
Uneducated
Primary school
Secondary school
University and above
Wealth quintile
Q1
Q2

Public information on use of antibiotics and AMR
Number of respondents who
Odd
95% CI
P-value
received information (%)
ratio
1,888 (37.0)
3,222 (63.0)
273 (5.3)
3,275 (64.1)
1,562 (30.6)
2,898 (56.7)
2,212 (43.3)
139 (2.7)
2,672 (52.3)
1,511 (29.6)
783 (15.3)
882 (17.3)
883 (17.3)

1.18

Reference
1.11-1.26

<0.001*

1.13
1.22

Reference
0.98-1.30
1.05-1.42

0.099
<0.001*

1.07

Reference
1.00-1.14

0.05

1.82
2.08
2.82

Reference
1.52-2.18
1.72-2.52
2.29-3.46

<0.001*
<0.001*
<0.001*

1.13

Reference
1.02-1.25

0.022*
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Characteristic

Public information on use of antibiotics and AMR
Number of respondents who
Odd
95% CI
received information (%)
ratio
Q3
1,041 (20.4)
1.38
1.25-1.52
Q4
1,238 (24.2)
1.74
1.58-1.92
Q5
1,066 (20.8)
1.83
1.64-2.05
Note: * refer to statistically significance (p-value< 0.05)

P-value
<0.001*
<0.001*
<0.001*

1.3.4. Awareness on the use of antibiotics in farm animals
• Almost two-third of Thai adults (65%) were not aware that there is a use of antibiotics
in food producing animals.
• Among respondents who were aware of the use of antibiotics in food producing
animals, three quarters (74%) were aware that the use of antibiotics in food producing
animals could contribute to AMR in animals.
• About 70% of adults were not aware that the use of antibiotics as growth promoters
in food producing animals was banned by law in Thailand.
Form the surveys in Thailand, it showed that Thai people still have inappropriate antibiotic
use especially about the indication of uses and low level of knowledge about antibiotics. Each
subgroup has their own specific problems, for example, the rich and high educated who live in urban
areas usually buy antibiotics from drugstores while the poor and uneducated people who live in rural
area, have low opportunities to access antibiotic information, though access to antibiotics are mostly
from public health facilities. Another gap that we have to consider is the majority of people do not
know which drugs are antibiotics and the purposes of using as reflected in high proportion of answers
“They did not know the drugs that they used were antibiotics or not”. There should be further studies
to define specific causes of problem leading to effective interventions. The strength of this survey is
that HWS is a nationally representative household survey. This AMR module will be sustainable and
continuous platform to monitor level of knowledge and awareness of antibiotic use and AMR in Thai
population. Therefore, the results will be used as baseline data to compare with subsequent biannual
HWS on the progress of NSP implementation.
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2. The scoring system of baseline level of knowledge and awareness of antibiotic use, and AMR
generated from the 2017 HWS
2.1 Literature reviews
The logic model consists of four components: inputs, processes, outputs, outcomes (8). It is
used to identify the gaps and monitor and evaluate every steps of work. WHO M&E framework aims
to assess the implementation of the Global Action Plan, outcomes and goals at both national and
global levels. There are two sets of output and outcome indicators as shown in Figure 2 (1). For
example, increased awareness and understanding of AMR risks and response, and training health
professional on AMR and strengthened veterinary services are defined as output indicators contribute
to improve awareness and behavioral change on AMR which is defined as a specific outcome
indicator. In Thai NSP-AMR, there is only outcome indicator in increasing of public knowledge of
antibiotic use and awareness of AMR by 20 percent by 2021. That is why we have to develop more
specific indicators for sensible detection of changes and guiding to specific interventions.

Figure 2 Overall framework for monitoring and evaluation of the AMR Global Action Plan in
awareness of AMR
Source: WHO, Monitoring and Evaluation of the Global Action Plan on Antimicrobial Resistance :
Proposed Approach, 2017
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WHO (2011) mentioned about good indicators which should be generally relevant,
scientifically sound and applicable to users. It supposes to relate with questions, concern and sensible
to changes. Indicators have to be credible, reliable, valid, consistent and comparable over time and
space, and robust and unaffected by minor changes in the method or scale used in their construction.
Finally, it is necessary to be relevant to policies and management needs, based on available data and
easily understood, and applied by potential users with stakeholders’ acceptance as shown in Figure
3 (9).

Figure 3 General criteria for selection of indicators
Source: WHO, Health in Sustainable Development Planning: The Role of Indicators, Construction of
Indicators, 2011
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Goal of increasing public knowledge and awareness of appropriate use of antibiotics and
AMR is divided into main two parts: knowledge and awareness. After reviewing indicators used to
assess baseline level of knowledge and awareness of antibiotic use and AMR in the international
literatures, there are two related indicators from WHO and Europe.
Firstly, M&E framework from WHO contains indicators about awareness levels on AMR,
understanding/attitude and behavior in target groups (1). There are two indicators that related to Thai
NSP-AMR goal: a) the percentage of public who know that use of antibiotics can induce resistance
and b) percentage of public who know that it is inappropriate to use antibiotics for common cold or
viruses as shown in Figure 4.

Figure 4 Proposed indicators for specific outcomes of the Global Action Plan on AMR
Source: WHO, Monitoring and Evaluation of the Global Action Plan on Antimicrobial Resistance :
Proposed Approach, 2017
Secondly, Eurobarometer surveys are the tools used to monitor public opinion in 28 European
Union (EU) Member States since 2009. In the Special Eurobarometer tool on antibiotics, four-section
questionnaires were added to the standard Eurobarometer tools: a) antibiotic use b) knowledge of
antibiotic use c) public information on AMR awareness and d) awareness on the use of antibiotics in
farm animals (10). In Eurobarometer surveys, there are some set of indicators about assessment level
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of knowledge, for example, the percentage of respondents able to give the right answer to all four
true-false statements (antibiotics kill viruses, antibiotics effective against cold/flu, antibiotics have
side effects and unnecessary use antibiotics make them ineffective) (11).
2.2 Consultative meeting with stakeholders
After reviewing international literatures, researchers proposed indicators for assessment of
knowledge and awareness of antibiotic use and AMR and additional indicators which were developed
from WHO M&E framework and Eurobarometer to stakeholders. The proposed indicators are shown
in Table 5.
Table 5 Proposed indicators for assessment knowledge and awareness of antibiotic use and AMR
Proposed indicators
2017 Baseline level
Process indicator (Additional)
17.8%
• % of people who have access to information about AMR and
antibiotics e.g. antibiotics are ineffective against colds and flu
in last 12 months
Output indicators
Knowledge indicators
2.6%
• % of Thai adults who are able to give the correct answers to all
true/false statements
23.5%
• % of Thai adults who are able to give correct answers more
than 60% of all true/false statements
13.5%
• % of Thai adults who provide all wrong answers to all true/false
statements
Awareness indicator
There is no such baseline
• Mean score of Thai adults who are aware of the statements
in HWS 2017*
about antibiotic use and AMR
Outcome indicator (Additional)
27%
• % of people who used antibiotics for common cold or flu
symptom in the last month
* We have just introduced this module in the 2019 HWS
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This consultative meeting was convened on July 20th, 2018 consisted of 22 participants which
were experts from Thai NSP-AMR, representatives from Ministry of Public Health, experts from
university and non-governmental organizations. After proposing these indicators by IHPP researchers,
participants were requested for voting appropriate indicators by using score 1 to 4: strongly agree,
agree, disagree and strongly disagree for each proposed indicator. The results showed top four
indicators as shown in Table 6. 19 of participants participated in scoring indicators.
Table 6 Ranking of indicators for assessment knowledge and awareness of antibiotic use and
AMR resulted from 19 participants
Selected indicators
Type of indicators Ranking
% of Thai adults who are able to give the correct answers to all Output indicator
6
true/false statements
% of Thai adults who are able to give correct answers more
Output indicator
1
than 60% of all true/false statements
% of people who provide all wrong answers to all true/false
Output indicator
5
statements
Mean score of Thai adults who are aware of the statements
Output indicator
2
about antibiotic use and AMR
% of people who have access to information about AMR and
Process indicator
3
antibiotics e.g. antibiotics are ineffective against colds and flu
in last 12 months
% of people who used antibiotics for common cold or flu
Outcome indicator
4
symptom in the last month
In the CCS-AMR steering committee meeting on September 3rd, 2018, the researchers
proposed indicators that were selected from expert meeting, the committee suggested to remove
outcome indicator about percentage of adult population who used antibiotic for common cold or flu
symptom in the last month because it is not in the scope of knowledge and awareness of antibiotic
use and AMR goal. Only three indicators were finalized by the steering committee as baseline
indicator for the 2017 HWS as shown in Table 7.
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Table 7 Final indicators for assessment knowledge and awareness of antibiotic use and AMR and
2017 baseline figures
Final indicators
1. % of Thai adults who are able to give correct answers more than 60% of
all true/false statements
2. Mean score of Thai adults who are aware of the statements about
antibiotic use and AMR
3. % of Thai adults who have access to information about AMR and
antibiotics in last 12 months

2017 Baseline
23.5%
Not available
17.8%

Results from the 2017 HWS showed level of knowledge of antibiotic use through five true/false
statements, 23.5% gave correct answer more than three statements. For awareness, there are no
previous questions that represent awareness on antibiotic use and AMR, but the researchers plan to
insert this part into the 2019 HWS. Finally, around 18% of respondents have received information
related to antibiotic use and AMR in last year (2). These will be baseline data to compare the trend
of knowledge and awareness of antibiotic use and AMR during 2017-2021 and then propose to NSPAMR national committee for monitoring progresses, Figure 5.

Figure 5 Indicator framework for assessment knowledge and awareness of antibiotic use and
AMR in Thai NSP-AMR
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First revision of AMR module in the 2019 HWS
There are some gaps in the contents of the AMR module in the 2017 HWS, for example, there
are no questions about assessment the level of awareness on antibiotic use and AMR. To align with
proposed indicators, the evaluation on awareness part will be designed for the AMR module in the
2019 HWS.
AMR module in Health welfare survey 2017 is composed of four components: antibiotic use,
knowledge of antibiotic use, public information on antibiotic use and AMR and awareness on the use
of antibiotics in farm animals. After discussion in the meeting, there were myriad suggestions to
revise the 2019 HWS as follows:
• Added question to clarify that people know the meaning of word “antibiotics (ยาปฏิชวี นะ/ยาฆ่า
เชื้อ)” used in this survey
• Changed the word “การดื้อยาปฏิชวี นะ (antibiotic resistance)” to “การดื้อยา (drug resistance)”
because it is easier for people to understand
• In the access to antibiotic information, experts suggested to clarify the scope of access to
information and remove the questions about changing decision and plan of antibiotic use
after the exposures to these information.
• In awareness part, experts agreed to include this part in the 2019 HWS. They also suggested
that developing questions from WHO survey tool should be suitable for Thai context. In this
meeting, experts voted the most appropriate questions to evaluate awareness on antibiotic
use and AMR as shown in Table 8.
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Table 8 Results from expert consultation on assessment of awareness
Ranking

Proposed awareness statements

Suggestions by experts

5

People should use antibiotics only when
they are prescribed by a doctor or nurse
(ประชาชนควรใช้ยาปฏิชวี นะเมื่อถูกสัง่ จาก
แพทย์และพยาบาลเท่านัน้ )
Farmers should give fewer antibiotics to
food-producing animals
(เกษตรกรควรใช้ยาปฏิชวี นะปริมาณน้อยในการ
เลี้ยงสัตว์ทใ่ี ช้บริโภค)

Experts suggest that not only doctors and
nurses prescribe antibiotics but also
pharmacists.

6

3

People should not keep antibiotics and
use them later for other illnesses
(ประชาชนไม่ควรเก็บยาปฏิชวี นะเพือ่ ใช้ในการ
เจ็บป่ วยครัง้ ต่อไป)

2

Antibiotic resistance is one of the
biggest problems the world faces
(การดื้อยาต้านจุลชีพเป็ นหนึ่งในปัญหาใหญ่ท่ี
โลกกาลังเผชิญ)

Experts suggest to remove because it is
not in the scope of this study. The
researchers does not agree with the
expert’s comment. It is a narrow view as
AMR in animal can easily transmit to
human therefore prudent use of antibiotics
in animal should be asked. However, this
question at the end is removed in order to
save space, and will be included in AMR
module for the 2021 HWS
Some experts suggest that it is the norm
of Thai people to keep antibiotics for using
later. The researchers do not agree with
this comment, it must not be the norm, as
condition for future use may differ, and
also the degradation of potency and expiry
of the antibiotics are major problem.
“problems of the world faces” is distant
from respondents. Some experts suggest to
keep, some suggest to remove because it
is not necessary to know. The researchers
do not agree with the comments, as this is
a global problem, due to international
travel of people who can carry AMR
pathogens from one to another continent;
also AMR is not a problem for Thailand,
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Ranking

4

1

Proposed awareness statements

Everyone needs to take responsibility
for using antibiotics responsibly
(ทุกคนควรมีความรับผิดชอบในการใช้ยา
ปฏิชวี นะอย่างสมเหตุผล)
I am worried about the impact that
antibiotic resistance will have on my
health, and that of my family
(ฉันกังวลว่าการดื้อยาต้านจุลชีพจะส่งผลต่อ
สุขภาพของฉันและครอบครัว)

Suggestions by experts
where common collective efforts by all
countries are required.
“Responsibility”(ความรับผิดชอบ) is very
formal word that is difficult for general
population to understand
-

After discussion in consultative meeting on July 20th, 2018 the revised questionnaire was
modified from experts’ suggestions and guided by literatures. This questionnaire was planned to pilot
to evaluate its validity and reliability. There are 6 parts of the AMR module: a) demographic of
respondents b) knowing of antibiotics c) antibiotic use d) knowledge of antibiotics e) awareness on
appropriate antibiotic use and AMR and f) public information on appropriate antibiotic use and AMR.
For awareness on the use of antibiotics in farm animals, it will be removed in the 2019 HWS and then
inserted in the 2021 HWS.
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Summary
This is a beginning step for strengthening the monitoring system of knowledge and awareness
of antibiotics and AMR in Thai population. In WHO M&E framework, national level is mandated to
review the core indicators list and consider how to collect these data. The indicators in Thailand
were developed from WHO and EU indicators and discussed among stakeholders in the meetings.
These are set as output and process indicators and will be a baseline data from the AMR module of
the 2017 HWS.
The revised AMR module in HWS was developed from WHO survey tool and Eurobarometer.
It was revised based on the expert’s suggestions which have been invited in the consultative meeting.
The purposes were to adapt the questionnaires appropriately with Thai context. With expert opinions
and evidence from literature reviews, the AMR module in 2019 HWS consists of four parts a) access
to antibiotic information, b) behavior on antibiotic use, c) level of knowledge of antibiotics and d) the
awareness of antibiotic use and AMR.
The indicators and sub-indicators that use baseline data from national survey will be an
effective monitoring tools to evaluate and guide intervention to reduce inappropriate antibiotic use
and AMR problems.
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Annexes
Annex 1 The example of questions to evaluate knowledge, attitude and behavior about antibiotics
use and AMR in “The safety of medication uses in the community project 2017”
Knowledge
1. ยาปฏิชวี นะ ฆ่าเชื้อโรคได้ทกุ ชนิดทัง้ ไวรัสและแบคทีเรีย
2. ถ้าเป็ นไข้ จาม นา้ มูกไหล ไอ เจ็บคอ ต้องกินยาฆ่าเชื้อหรือยาปฏิชวี นะจึงจะหาย
3. หากป่ วยจากอาหารเป็ นพิษ ต้องกินยาฆ่าเชื้อหรือยาปฏิชวี นะ
4. การกินยาหรือทายาฆ่าเชื้อหรือยาปฏิชวี นะ จะช่วย ให้แผลหายเร็วขึ้น
5. การกินยาหรือทายาฆ่าเชื้อหรือยาปฏิชวี นะ จะช่วยป้ องกันไม่ให้แผลติดเชื้อ
6. การใช้ยาปฏิชวี นะโดยไม่จาเป็ น จะทาให้เชื้อโรคดื้อยาได้
7. ยาปฏิชวี นะหรือยาแก้อกั เสบ คือยาชนิดเดียวกัน
Attitude
1. การกินยาในรูปภาพ จาเป็ นสาหรับโรคหวัด เจ็บคอ
2. ถ้าท้องเสีย ถ่ายเป็ นนา้ จาเป็ นต้องกินยาในรูปภาพ
3. ยาในรูปภาพ จาเป็ นในการรักษาแผลฝี หนอง
4. การกินยาในรูปภาพเป็ นสิง่ ที่ปลอดภัย
Behavior
1. เมือ่ เป็ นหวัด เจ็บคอ ท่านกินยาในรูปภาพ
2. เมือ่ ท้องเสีย ถ่ายเป็ นนา้ ท่านกินยาในรูปภาพ
3. เมือ่ เป็ นแผลฝี หนอง ท่านกินยาในรูปภาพ
4. ท่านซื้อยาในรูปภาพกินเอง โดยไม่ได้ถามหมอ พยาบาลหรือเภสัชกร
Source: Thai FDA, The Safety of Medication Use in the Community Project 2017
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Annex 2 Picture of antibiotics that used to assess the knowing of antibiotics in “The safety
medication uses in the community project 2017”

Source: Thai FDA, The Safety of Medication Use in the Community Project 2017
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2. Pilot test: revised AMR Module in Health Welfare and Survey 2019
August 1st, 2018
Banmoh hospital, Saraburi Province

Background
After convening meeting on July 20th, 2018, experts suggested to revise some parts of AMR
module in HWS. There are four key revisions:
1) Add questions to assess awareness on antibiotic use and AMR
2) Add questions to clarify that people know the meaning of antibiotics used in this survey
3) Clarify the scope of access to information and remove the questions about changing decision
and plan of antibiotic uses after receiving information.
4) Change the word “การดื้อยาปฏิชวี นะ (antibiotic resistance)” to “การดื้อยา (drug resistance)
Based on the previous survey and experts’ opinions, researchers have discussed and revised
questionnaire for the next round of survey in 2019. Not only inputs from the meeting, but also literature
reviews were done for developing the appropriate tools in terms of scientifically sound and relevance
to Thai context.

Objective
To revise AMR module in the 2019 HWS based on evidences for more reliable and credible
and related to Thai context
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1. Activity 1: Review literatures
The questions evaluating awareness on antibiotic use and AMR was developed from WHO
survey tools (1) as shown in Table 1. It was selected by researchers with three criteria: a) evaluating
awareness on antibiotic use and AMR b) related with general population and c) unduplicated with
other questions. With these criteria, the six questions were selected. After proposing in experts’
meeting, four questions were selected with high ranking. The selected questions were combined the
expert ranking questions and added questions from research team for further evaluation awareness
on antibiotic use and AMR as shown in Table 2.
Table 1 Questions evaluating awareness of antibiotic use and AMR from WHO survey

Source: WHO, ANTIBIOTIC RESISTANCE: MULTI-COUNTRY PUBLIC AWARENESS SURVEY, 2015
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Table 2 Revised questions evaluating awareness of antibiotic use and AMR
ท่านมีความเห็นต่อข้อความเหล่านี้ อย่างไร
1. เราควรใช้ยาฆ่าเชื้อ/ยาปฏิชวี นะทีไ่ ด้รบั จาก
บุคลากรทางการแพทย์เท่านัน้

What extend do you agree with each statement?
1. People should use antibiotics only when they are
prescribed by doctor and nurse

2. เราไม่ควรเก็บยาฆ่าเชื้อ/ยาปฏิชีวนะทีเ่ หลือ
เพือ่ ใช้ในการเจ็บป่ วยครัง้ ต่อไป

2. People should not keep antibiotics and use them
later for other illnesses

3. เมือ่ อาการป่ วยดีข้นึ เราควรหยุดใช้ยาฆ่าเชื้อ/
ยาปฏิชวี นะทันที
4. ปัญหาเชื้อดื้อยาเป็ นปัญหาทีเ่ ราควรให้
ความสาคัญ
5. ฉันคิดว่าการใช้ยาฆ่าเชื้อ/ยาปฏิชวี นะไม่
ถูกต้องจะทาให้เกิดเชื้อดื้อยา
6. ฉันกังวลว่าเชื้อดื้อยาจะส่งผลเสียต่อสุขภาพ
ของฉันและครอบครัว

3. If I feel better, I should stop taking antibiotics

4. Antibiotic resistance is one of the biggest
problems the world faces
5. Everyone needs to take responsibility for using
antibiotics responsibly
6. I am worried about the impact that antibiotic
resistance will have on my health, and that of
my family
7. ฉันจะไม่มคี วามเสีย่ งทีจ่ ะได้รบั เชื้อดื้อยา
7. I am not at risk of getting an antibiotic resistant
ตราบเท่าทีฉ่ นั ใช้ยาฆ่าเชื้อ/ยาปฏิชวี นะอย่าง
infection, as long as I take my antibiotics
ถูกต้อง
correctly
Source: adapt from WHO, ANTIBIOTIC RESISTANCE: MULTI-COUNTRY PUBLIC AWARENESS
SURVEY, 2015
For the clarification of meaning of antibiotics, some surveys used inclusion criteria to close
this gap e.g. the respondents who have heard or aware of the word “antibiotics” would be selected
(2,13). Other methods were the questions that asked about functions or names of antibiotics (14). The
last one was an example from “The safety medication use in the community project 2017” by Thai
Food and Drug Administration. This survey used picture of antibiotics to identify people
understanding about antibiotics (5). After reviewing literature, research team finalized the draft of
pilot test to assess the understanding of antibiotics in general population, see Annex 1.

26

2. Activity 2: Pilot test of revised questionnaire
The draft questionnaire for pilot test was divided into four parts: a) meaning of antibiotics b)
behavior on antibiotic use c) knowledge about antibiotics and d) awareness on antibiotic use and
AMR. The research team conducted pilot test in Banmoh hospital, Saraburi Province on August 1st,
2018. 30 respondents were recruited and classified into 70 % of female and 27% of male. Nearly half
of respondents were 20-39 years old and lived in urban area followed by 37% of tyem were 40-60 years
old and 33% lived in rural areas as shown in Figure 1.

Figure 1 Demographic data of respondents in pilot test
In first part of questionnaire, 87% of respondents said that they knew the antibiotics but in
following question about antibiotics’ picture, 65% of them called antibiotics as anti-inflammatory drugs
in figure 2. It revealed that people did not know the actual meaning of antibiotics and some of them
think it was similar to anti-inflammatory drugs. In the behavior on antibiotic use’s part, indications
of using antibiotics was clearly separated into symptoms and diseases and added more indications
because it would be easily defined the high proportion of “others” answers in last survey.

Figure 2 The proportion of respondents who know the meaning of antibiotics
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In knowledge part, the reliability was analyzed by using internal consistency. The Cronbach’s
alpha score equals to 0.36 in Table 3. This score should be more than 0.7 for acceptable reliability so
it should conduct in expanded sample size. In awareness part, the overall Cronbach’s alpha score was
only 0.55. If the question No. 3 was deleted, the score would increase to 0.61.
Table 3: The internal consistency score (Cronbach’s alpha score) in knowledge and awareness parts

For content validity, three experts scored each question as shown in Table 4. The score that
was lower than 0.5 should be re-evaluated. In question No. 4 and No. 7, research team decided to
keep both questions because in experts’ meeting, these two questions were in the top two ranking.
In question No.1 of knowledge part, it was the common question that used in many surveys, so
research team agreed to keep it (6,7).
Table 4 the content validity (Index of item-objective congruence) score in knowledge and awareness
parts
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Conclusion
The questionnaire was revised based on experts’ opinions and pilot test for validation and
reliability. The awareness part was inserted to survey which adapted questions for acceptable
reliability and validity. The knowledge part had a few changes in wording. Last point is the meaning
of antibiotics, all tested questions cannot define the real understanding. Using inclusion criteria of
people who aware or have heard about antibiotics, it could be one of the solutions for reducing the
gaps. However, with this solution, the selection bias should be considered. The research team decided
to use the same method in last survey which explained the meaning of antibiotics before asking
questions by training collectors. This technique will be further evaluated in next round of survey. In
conclusion, the revised 2019 HWS tries to reduce the limitation and gaps in last survey, so it is the
dynamic process of monitoring and evaluation contributing to accurate and credible assessments of
National Strategic Plan on AMR in Thailand.
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Annexes
Annex 1 Draft of questionnaire for pilot test
ร่างข้อคาถามเรื่องเชื้อดื้อยาในแบบสารวจอนามัยและสวัสดิการ ปี พ.ศ. 2562
Demographic:
เพศ
O ชาย
O หญิง
เขตพื้นที่
O ในเขตเทศบาล
O นอกเขตเทศบาล
จุดประสงค์ที่/เนื้ อหา
ข้อคาถามที่ปรับ 2562
1. การแยกยาฆ่าเชื้อ/ยา 1.1 ท่านรูจ้ กั ยาฆ่าเชื้อ/ยา
ปฏิชวี นะหรือไม่
ปฏิชีวนะกับยาชนิ ดอืน่
(Knowing of
antibiotics)
1.2 ท่านเรียกกลุม่ ยาเพนนิซลิ
ลิน อะม็อกซี่ซลิ ลิน เตตร้า
ไซคลิน นอร์ฟล็อกซาซินว่าอะไร

No………………

อายุ ………………… ปี
ข้อคาตอบที่ปรับ 2562
o รูจ้ กั
o ไม่รูจ้ กั

o ยาแก้อกั เสบ
o ยาฆ่าเชื้อ/ยาปฏิชวี นะ
o ไม่รูจ้ กั
o อื่นๆ (ระบุ)………………………
1.4 ท่านเรียกยาในรูปภาพว่ายา
o ยาแก้อกั เสบ
อะไร
o ยาฆ่าเชื้อ/ยาปฏิชวี นะ
(ให้ดูภาพยาปฏิชวี นะ*)
o ไม่รูจ้ กั
o อื่นๆ (ระบุ)……………………….
หากไม่รูจ้ กั ให้อธิบายว่ายาฆ่าเชื้อ/ยาปฏิชีวนะ คือ ยาปฏิชีวนะ (Antibiotic) ยาที่ยบั ยัง้ /ฆ่า/ต้านเชื้อโรค ที่เป็ น
สาเหตุของการเกิดโรคติดเชื้อ และอาการเจ็บป่ วยในคนและสัตว์
2. พฤติกรรมการใช้ยา 2.1 ระหว่าง 1 เดือนทีผ่ ่านมา
o ได้ใช้ (ถามต่อข้อ 2.2-2.4)
ท่านได้ใช้ยาฆ่าเชื้อ/ยาปฏิชวี นะ
o ไม่ได้ใช้
ฆ่าเชื้อ/ยาปฏิชีวนะ
หรือไม่ (รวมทัง้ ยาเม็ด ยาผง ยา
o ไม่แน่ใจ
(Antibiotic uses)
นา้ )
2.2 (ถามเฉพาะผูใ้ ช้ยาฆ่าเชื้อ/ยา
o สถานพยาบาลของรัฐ
ปฏิชวี นะ) ท่านได้รบั ยาฆ่าเชื้อ/
o สถานีอนามัย/ศูนย์บริการสาธารณสุข/ศูนย์
ยาปฏิชวี นะจากแหล่งใด
สุขภาพชุมชน/รพ.สต.
o โรงพยาบาลอาเภอ
o โรงพยาบาลจังหวัด
o โรงพยาบาลมหาวิทยาลัย
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จุดประสงค์ที่/เนื้ อหา

ข้อคาถามที่ปรับ 2562
o
o
o
o
o
o

2.3 (ถามเฉพาะผูใ้ ช้ยาฆ่าเชื้อ/ยา
ปฏิชวี นะ) หากไม่ทราบ ขณะนัน้
ท่านมีอาการใด (สามารถ
เลือกตอบได้มากกว่า 1 ข้อ)

2.4 (ถามเฉพาะผูใ้ ช้ยาฆ่าเชื้อ/ยา
ปฏิชวี นะ) ท่านได้รบั ยาฆ่าเชื้อ/
ยาปฏิชวี นะครัง้ สุดท้ายเพือ่ การ
รักษาโรคใด (สามารถเลือกตอบ
ได้มากกว่า 1 ข้อ)

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

ข้อคาตอบที่ปรับ 2562
โรงพยาบาลสังกัดอื่นของรัฐ
สถานพยาบาลของเอกชน
โรงพยาบาลเอกชน
คลินิกเอกชน
ร้านขายยา
ร้านชา
ยาฆ่าเชื้อ/ยาปฏิชวี นะทีเ่ หลือจากการรักษา
ทีผ่ ่านมา(ของตนเองและคนอื่น)
หน่วยแพทย์เคลือ่ นที่ของหน่วยงานต่างๆ
อื่นๆ ระบุ..............................
เจ็บคอ
ไอ
มีไข้
ถ่ายเหลว
ปวดศีรษะ
ปวดเมือ่ ยกล้ามเนื้อ
มีแผลฝี /หนอง
มีแผลสด/แผลเลือดออก
ปัสสาวะแสบขัด
ตกขาว
ปวดฟัน
อื่นๆ (ระบุ)...............................
ไม่ทราบ
ปอดบวม
หลอดลมอักเสบ
คออักเสบ/ทอนซิลอักเสบ
ไข้หวัด/ไข้หวัดใหญ่
ท้องร่วง/ท้องเสีย
บิด/ถ่ายเป็ นมูกปนเลือดและมีไข้
ผิวหนังติดเชื้อ/แผลติดเชื้อ
กระเพาะปัสสาวะอักเสบ/กรวยไตอักเสบ
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จุดประสงค์ที่/เนื้ อหา

ข้อคาถามที่ปรับ 2562

o
o
o
o

ข้อคาตอบที่ปรับ 2562
ช่องคลอดอักเสบ/มดลูกอักเสบ/อุง้ เชิง
กรานอักเสบ
หูนา้ หนวก/หูชนั้ กลางอักเสบ/ไซนัสอักเสบ
เหงือกอักเสบ/รามะนาด
อื่นๆ
(ระบุ).................................................
ไม่ทราบ
จริง
ไม่จริง
ไม่ทราบ

o
o
o
o
o
o

จริง
ไม่จริง
ไม่ทราบ
จริง
ไม่จริง
ไม่ทราบ

o
o
o
o
o
o

จริง
ไม่จริง
ไม่ทราบ
จริง
ไม่จริง
ไม่ทราบ

o
o
o
o
o

ไม่เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วย
ปานกลาง
เห็นด้วย
เห็นด้วยอย่างยิ่ง

o
o
o
o

3. ความรูใ้ นการใช้ยาฆ่า
เชื้อ/ยาปฏิชีวนะ
(Knowledge of
antibiotics)

จากข้อความต่อไปนี้ ท่านคิดว่า
ข้อความต่อไปนี้ จริงหรือไม่
3.1 ยาฆ่าเชื้อ/ยาปฏิชวี นะฆ่า
ไวรัสได้
3.2 ยาฆ่าเชื้อ/ยาปฏิชวี นะรักษา
ไข้หวัดได้
3.3 การใช้ยาฆ่าเชื้อ/ยาปฏิชวี นะ
โดยไม่จาเป็ นหรือไม่สมเหตุผล
ทาให้เกิดผลเสีย เช่นการรักษาที่
ไม่ได้ผล เชื้อดื้อยา
3.4 การได้รบั ยาฆ่าเชื้อ/ยา
ปฏิชวี นะบ่อยครัง้ ก่อให้เกิด
ผลข้างเคียง เช่น ท้องเสีย
3.5 ยาฆ่าเชื้อ/ยาปฏิชวี นะคือยา
แก้อกั เสบ

4. ความตระหนักในการ
ใช้ยาฆ่าเชื้อ/ยาปฏิชีวนะ
อย่างสมเหตุผลและเชื้อ
ดื้อยา (Awareness on
appropriate
antibiotic uses and
AMR)

ท่านมีความเห็นต่อข้อความ
เหล่านี้ อย่างไร
4.1 เราควรใช้ยาฆ่าเชื้อ/ยา
ปฏิชวี นะทีไ่ ด้รบั จากบุคลากรทาง
การแพทย์เท่านัน้
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จุดประสงค์ที่/เนื้ อหา

ข้อคาถามที่ปรับ 2562
4.2 เราควรเก็บยาฆ่าเชื้อ/ยา
ปฏิชวี นะทีเ่ หลือเพือ่ ใช้ในการ
เจ็บป่ วยครัง้ ต่อไป

4.3 เมือ่ อาการป่ วยดีข้นึ เราควร
หยุดใช้ยาฆ่าเชื้อ/ยาปฏิชวี นะ
ทันที

4.4 ปัญหาเชื้อดื้อยาเป็ นปัญหา
ทีเ่ ราควรให้ความสาคัญ

4.5 ฉันคิดว่าการใช้ยาฆ่าเชื้อ/
ยาปฏิชวี นะไม่ถูกต้องจะทาให้
เกิดเชื้อดื้อยา

4.6 ฉันกังวลว่าเชื้อดื้อยาจะ
ส่งผลเสียต่อสุขภาพของฉันและ
ครอบครัว

4.7 ฉันจะไม่มคี วามเสี่ยงทีจ่ ะ
ได้รบั เชื้อดื้อยา ตราบเท่าทีฉ่ นั ใช้
ยาฆ่าเชื้อ/ยาปฏิชวี นะอย่าง
ถูกต้อง

o
o
o
o
o

ข้อคาตอบที่ปรับ 2562
ไม่เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วย
ปานกลาง
เห็นด้วย
เห็นด้วยอย่างยิ่ง

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

ไม่เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วย
ปานกลาง
เห็นด้วย
เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วย
ปานกลาง
เห็นด้วย
เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วย
ปานกลาง
เห็นด้วย
เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วย
ปานกลาง
เห็นด้วย
เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วยอย่างยิ่ง
ไม่เห็นด้วย
ปานกลาง
เห็นด้วย
เห็นด้วยอย่างยิ่ง
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จุดประสงค์ที่/เนื้ อหา
5. การได้รบั ข้อมูล
เกี่ยวกับยาฆ่าเชื้อ/ยา
ปฏิชีวนะ (Public
information on
appropriate
antibiotic uses and
AMR)

ข้อคาถามที่ปรับ 2562
5.1 12 เดือนทีผ่ ่านมา ท่าน
ได้รบั ข้อมูลหรือคาแนะนาว่าไม่
ควรใช้ยาฆ่าเชื้อ/ยาปฏิชวี นะโดย
ไม่จาเป็ น เช่น เมือ่ เป็ นหวัด หรือ
ข้อมูลเกี่ยวกับเชื้อดื้อยา หรือไม่

ข้อคาตอบที่ปรับ 2562
o ได้รบั (ถามต่อข้อ 5.2)
o ไม่ได้รบั
o ไม่แน่ใจ

5.2 (ถามเฉพาะผูท้ ไ่ี ด้รบั ข้อมูล
การใช้ยาฆ่าเชื้อ/ยาปฏิชวี นะโดย
ไม่จาเป็ น) ท่านได้รบั ข้อมูล
ดังกล่าวจากที่ใด

o
o
o
o
o
o
o
o
o
o
o

แพทย์
พยาบาล
เภสัชกร
บุคลากรทางการแพทย์อ่นื
สมาชิกในครอบครัว/เพือ่ น
โฆษณา/ข่าวทางโทรทัศน์
อินเทอร์เน็ต
แผ่นพับความรู/้ โปสเตอร์
หนังสือพิมพ์
วิทยุ
อื่นๆ
(ระบุ).................................................
o ไม่ทราบ
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Annex 2 finalized AMR module in the 2019 HWS
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Background
To improve awareness and understanding about AMR through effective communication,
education and training, as recommended by the WHO Global Action Plan (1), countries have to
generate public communication programs that target different audiences in human health, animal
health and agricultural practice as well as consumers including the use of antimicrobial agents and
resistance in school curricula to promote understanding in early age. Furthermore, WHO also
suggested making antimicrobial resistance as a core component of professional education, training,
certification, continuing education and development in the health and veterinary sectors and
agricultural practice. Not only interventions but monitoring and evaluation systems are also important
to assess goal achievement.
Thailand NSP-AMR 2017–2021 was endorsed by the cabinet in August 2016 (2). One of the
five goals is to increase public knowledge of antibiotics and awareness on AMR by 20 percent by
2021. In 2017, NSO and IHPP, MOPH jointly developed a module to assess the use of antibiotics, levels
of knowledge about antibiotics and access to antibiotics and AMR information among the Thai
population by integrating this module to the existing HWS in order to monitor knowledge about
antibiotics and AMR awareness in the Thai population.
Three common sources of information were doctors (36%), followed by nurse and health
workers (25%) and pharmacists (18%). The information channels were different among each age group,
area of living, educational level and wealth quintile (3). The key findings emphasized the importance
of receiving information which was necessary to focus on both health professionals. However, online
and offline media still had roles in specific groups.
Public communication strategy is a systematic planning and evaluation with resource
management to organized set of communication activities and featured an array of mediated
messages in multiple channels generally to produce noncommercial benefits to individuals and society
(4). To maximize use the 2017 HWS data on antibiotic use and AMR, the findings should be used as
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initial evidence to formulation of public communication strategy related to specific population groups.
This workshop aimed to combine expertise of health sectors and communication sectors in developing
public communication strategy on AMR based on finding of the 2017 HWS and also strengthen
networking among relevant stakeholders to improve public knowledge of antibiotics and awareness
on AMR.

Objectives
1. To develop public communication strategy especially identified target groups, messages
and channels related to specific groups for improving public knowledge of antibiotics and
awareness on AMR.
2. To maximize use of the key findings and evidence by offering scientific inputs from the
AMR module in the 2017 HWS to other implementing partners for improving knowledge and
awareness of the population
3. To build network among researchers, advocators, health professionals and policy makers
who have experiences in AMR advocacy and public communication.

Results
The workshop started from presentation of the 2017 HWS findings from IHPP team and
using anthropological lens to explain findings by SHI team. These data were used as inputs for
developing public communication strategy in next session. The activities were divided into two
main parts: 1) Presenting finding from researches in 2017 HWS and anthropological approach 2)
Conducting workshop on public communication strategy: communication channels, communicating
contents and messages.
1. Presenting finding from the 2017 HWS and anthropological approach
1.1 Findings from the HWS 2017: subgroup analysis
As mentioned above, AMR module consisted of three parts relating to general population. In
first round of analysis, results showed the descriptive data and some inferential analysis among
selected variables such as behavior on antibiotic use, knowledge about antibiotic use and access to
antibiotic use and AMR information. To specify in communication planning, it is necessary to explore
in subgroup analysis to find the specific causes of problem and further explanations.
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Part 1: Behavior on antibiotic use
Most of respondents received antibiotics from public health facilities (51%) following by
private health facilities (20%) and drugstores (27%).. In source of antibiotics, it was classified indication
of antibiotic use into five groups: flu, symptoms only, diseases only, both symptoms and diseases and
others. Symptoms included sore throat, cough, fever, headache and diarrhea while diseases included
pneumonia, bronchitis, rhinopharyngitis, urinary tract infection (UTI), and skin and wound infection.
Most of respondents received antibiotics when they had only symptoms while around 30% of
them had diagnosis especially of flu. Comparing in public and private health facilities and drug stores,
the percentage of people who had got flu receiving antibiotics from private health facilities was 27.5%
followed by 20% in public health facilities and drug stores. It is interesting that nearly half of general
population did not know why they should take antibiotics because they could not answer actual
diseases or indications that they had.

Figure 1 Source of antibiotics classified by indication of antibiotic use
Source: International Health Policy Program and National Statistical Office, AMR module in Health
and Welfare Survey, 2017
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Part 2: Knowledge about antibiotic uses
This part showed results about knowledge of antibiotic use consisted of five statements and
one question. Most of respondents gave wrong answers especially in these two statements: antibiotics
kill viruses and antibiotics effective against cold and flu as shown in Figure 2. 48% of respondents
did not know that taking antibiotics often leads to side-effect and 23% of them gave wrong answers
in this statement. Another interesting point was in the statement about “Antibiotics are not antiinflammatory drugs”. In this statement, people who gave false answers were 23% while those who
gave unknown answer were 34%. The statements about flu was the remarkable knowledge gaps in
Thai population following by the side effect of antibiotic and meaning of antibiotics.

Figure 2 Knowledge about antibiotic uses classified by answers
Source: International Health Policy Program and National Statistical Office, AMR module in Health
and Welfare Survey, 2017
Descriptive data in table 1 showed the proportion of respondents who gave wrong answers
to each statement and question classified by demographic data. For example, in statement about
“Antibiotics kill viruses”, the proportion of respondents who gave false answer among female
respondents was 81.19%, higher than male group (79.72%). In all statements and question, the
characteristic of people who gave wrong answers are resemble in age, areas of residence, education
levels and wealth quintiles. The inferential analysis showed the significant association (P-value ≤
0.05) between knowledge about antibiotics and elderly, low educational levels, low wealth quintiles.
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Table 1 The proportion of wrong answers classified by each question and demographic data

* Significant association P-value ≤ 0.05
Source: International Health Policy Program and National Statistical Office, AMR module in Health
and Welfare Survey, 2017
Part 3: Access to antibiotics and AMR information
Only 17.8% of respondents have received antibiotics and AMR information which were mostly
from health professionals. In each demographic data such as age, areas of residence, education levels and
wealth status, there were obvious differences among each group as shown in Figure 3.
The proportion of teenager received information from health professionals was lower than
elderly while the proportion of receiving information from family and friends, television and internet
were higher than other age groups. By the areas of residence, the percentage of individuals who lived
in rural area got information from health professionals, and families and friends more than people who
lived in urban area while the percentage of receiving information from television was lower than the
other one. It was the same pattern of receiving antibiotic information in higher education levels and
wealth quintiles as same as living in urban area. After using inferential analysis, only education levels
and wealth quintiles were associated with access to antibiotic use and AMR information.
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Figure 3 Source of access to antibiotics and AMR information classified by demographic data
* Significant association P-value<0.05
** Uneducated and low educated include uneducated, primary school and lower secondary school.
High educated includes upper secondary school, diploma, university and above.
*** Others include poster, leaflet, radio and newspaper.
Source: International Health Policy Program and National Statistical Office, AMR module in Health
and Welfare Survey, 2017
The target groups were classified in to three domains: age, areas of living, education levels
and wealth status. This is the descriptive data among people who gave the more than two wrong
answers in knowledge part. The characteristic of this group was classified in Table 2. From previous
findings, education levels associated with wealth status. Researchers implied that people who were
uneducated and low-educated tend to be poor while people who were high-educated tend to be rich.
There were high proportion in characteristics which had to be emphasized as follows:
1)
2)
3)
4)
5)
6)

Adult who lived in rural area with uneducated/low-educated status and poor
Elderly who lived in rural area with uneducated/low-educated status and poor
Adults who lived in urban area with high-educated status and rich
Adult who lived in rural area with high-educated status and rich
Adult who lived in urban area with uneducated/low-educated status and poor
Elderly who lived in urban area with uneducated/low-educated status and poor
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Table 2: Characteristic of target population who had low knowledge about antibiotics

* Teenager (age ≤ 24 years old), Adult (age 25-59 years old), elderly (age ≥ 60 years old)
Low-educated defines as graduated from primary school while high-educated defines as graduated
from secondary school, university and above.
Source: International Health Policy Program and National Statistical Office, AMR module in Health
and Welfare Survey, 2017
1.2 Antibiotics in social and culture
This part was presented by Dr. Wirun Limsawart, a researcher from SHI, MOPH. He started with
“Antimicrobials in Society (AMIS)”, a research program which was a coordinating research project between
London School of Hygiene and Tropical Medicine, Mahidol University and Ministry of Public Health,
Thailand. This project aimed to develop novel research tools from anthropology, mapping of antibiotic roles
in society, and collaborate between diverse stakeholders across countries and organizations.

Figure 4 Overview of health care system through anthropological approach
Source: slide presentation from Dr. Wirun Limsawart, SHI, MOPH
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Dr. Wirun showed the overview of health system through anthropological approach which
were consisted of popular sector, professional sector and folk sector as shown in figure 4. There was
a dynamic interaction among each sector. It was an explanation of the real situation in health care
system related with people, culture and society.

Figure 5 Explanatory model in patient and physician
Source: slide presentation from Dr. Wirun Limsawart, SHI, MOPH
He also presented the explanatory model of diseases in two perspectives of patients and
health professionals as shown in Figure 5. With different perceptions, it is necessary to understand
both aspects for making appropriate solutions.
Finally, he picked up some interesting findings
from the 2017 HWS. He pointed that even in public
health facilities, people still did not know what the
reasons of using antibiotics are and used it
inappropriately. It is an important issue to feedback
for strengthening health system.
Another issue was about campaign to promote rational antibiotic use and AMR. Some
campaigns tried to propose arguments “Antibiotics are not anti-inflammatory drugs” (ยาปฏิชีว นะไม่ใช่
ย า แ ก้ อ ั ก เ ส บ ). He suggested to consider about these campaigns because inflammatory in one
component of infection and in Thai language, we used inflammatory word in the diagnosis of bacterial
infection such as “ค อ อั ก เ ส บ ” “ห ล อ ด ล ม อั ก เ ส บ ”. In this situation, it was difficult to achieve this
campaign by proposing this argument to general population without explanation.
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2. Public communication strategy
WHO recognized that effective, integrated and coordinated communication is one of the
component to improve public health concern for people all over the world. In 2017, WHO launched
Strategic Communication Framework for Effective Communications to describe a strategic approach
for effectively communicating health information across a broad range of health issues such as chronic
health risks to emerging health risks. This framework mentioned about setting goal, key audiences,
communication channels, key messages, stakeholder engagement, monitoring and evaluation in six
principles: accessibility, actionability, credibility, relevance, timeliness, understanding (5).
Caroline Cassidy and Louise Ball from Overseas Development Institute (ODI), the UK’s leading
independent think tank on international development and humanitarian issues mentioned about
communication strategy in Communications Monitoring, Evaluating and Learning Toolkit. It
suggested that the strategic plan should have clear objectives, target audiences, key messages,
activities and monitoring and evaluation (6).
The important components of public communication strategy include objectives, target
audiences, key messages, communication channels and monitoring and evaluation system as shown
in Figure 6.

Figure 6 Public Communication Strategy Components
Source: adapted from Caroline Cassidy and Louise Ball, ODI, Communications Monitoring, Evaluating
and Learning Toolkit, 2018
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2.1 Activity 1: Communication channel: the journey of antibiotic use
In business model, the communication is neither transmission of message nor message itself.
It is the mutual exchange of understanding which originates with the receivers (7). It focused on the
importance of recipients in communication flow. The results from the 2017 HWS are classified six
specific group of population which were selected by knowledge gaps and inappropriate behavior on
antibiotic use. Different target population have different communication channels. To identify specific
channels, this workshop applied a buying decision process in marketing model by comparing
antibiotics as products as shown in Figure 7.

Figure 7 The Buying Decision Process
Source: Maria-Cristiana MUNTHIU, the buying decision process and types of buying decision
behavior, 2009
Before using antibiotics, consumers usually seek information and evaluate alternatives/choices
as same as other products. To define communication channels through the journey of antibiotic use,
this diagram would be useful as a framework for analytical process.
There are five stages of buying decision process: a) problem recognition b) information search
c) evaluation of alternatives/choices d) purchase decision and e) post-purchase behavior. The
definitions are shown in the following:
1) Problem recognition appears when the consumer recognizes enough difference between the
actual level of satisfaction of needs and the amount of satisfaction that they have.
2) Information search is a process of seeking for information. It depends on the consumer and
product/service to be purchased which affect quantity and accuracy of information. There are
two stages of searching: heightened attention (passive) and active information search (active).
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3) Evaluation of alternatives/choices happens after identification of possible alternatives.
Consumers’ evaluation process depended on buying situations and influenced by various
factors such as consumer’s experience, the importance of the service/product considered,
cost of making a bad decision, the complexity of the evaluated alternatives and the urgency
with which the decision must be taken.
4) Purchase decision is the result of the evaluation process.
5) Post-purchase behavior is the consumer analysis of purchase decision which was good or not.
It depends on the relationship between the consumer’s expectations and the product’s
perceived performance.
In this activity, participants were separated into six groups and discussed about the journey
of information search and evaluation of alternatives/choices before using antibiotics in each specific
population. The specific groups were selected by the groups that had low level of knowledge from
each age group. Each group was separated by age, areas of residence and education levels aligned
with wealth status. In this workshop, researchers tried to clearly identified each specific group
because some groups might have similar attitude or behaviors e.g. high educated people who live in
urban and rural areas. Due to limited of time, the post-purchase behavior would not be discussed,
the problem recognition and purchase decision were filled by research team as shown in Figure 8.
The participants were assigned to discuss only information search and evaluation of
alternatives/choices.
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Activity 1: Communication channel: the journey
of antibiotic use

Scenario:
“If … (specific population)…have sore throat, what are the information channels that they will seek
for?”
“After searching for information, what are the influencing factors that affect the decision on antibiotic
use?”

Figure 8 The Diagram of journey before using antibiotics: practicing in workshop
Source: adapt from Maria-Cristiana MUNTHIU, the buying decision process and types of buying
decision behavior, 2009
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Results of activity 1
After discussion, each group presented the channels that specific group would seek for
information as shown in table 3. The common channels among all target groups was information from
close person e.g. family members, friends, village health volunteers, etc. For people who lived in rural
areas, the most popular channels were information from health professionals and media in
communities such as community radio broadcasting while people who lived in urban areas usually
seek information from internet and offline media such as advertisements on television, posters, leaflets,
etc. The communication channel in teenager whether living in different areas, having different
education levels and wealth status, was popular in online media. For uneducated and poor individuals,
they often used leftover antibiotics, bought antibiotics from grocery, went to health facilities and
choose alternative medicines.
After sharing opinions about the information channels, each group further discussed about
the influencing factors that affected decision on antibiotic use. There are five factors associated with
decisions on antibiotic use: self-experience, close persons, health professionals, online and offline
media, and specific context as shown in red color of texts in Table 3.
Table 3: Participants’ opinions about information channels and influencing factors before using
antibiotics in specific groups

Source: Summary of Public Communication Strategy Workshop, February 7th, 2019, Bangkok
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2.2 Activity 2: Communicating contents and messages
This activity aimed to discuss more about communicating contents and messages on
antibiotic use and AMR. To generate effective communication, it is necessary to pay attention to
relevant messages on the perception of audiences and communicators (5). For example, policy makers
would like to convey health risk information to general population, but individuals had different
interpretation depending on their backgrounds and personal experiences.
There is an example of creating communicating messages from analysis of two perspectives
as shown in figure 9. In the “Red Cheeks Project” or “โครงการสาวไทยแก้มแดง” by Department of Health
(DOH), MOPH, it aimed to encourage women in reproductive age to take folate and iron supplements
for preparing fertilization. The messages from DOH mostly emphasized on health aspects such as
being healthy women or prevent anemia. On the other hand, women’s opinions about this issue were
different because most of them focused on general appearances or cosmetic aspects more than health
status. This campaign tried to combine two aspects into one the message that “If you take folate and
iron supplements, you will have red cheeks like women can be beautiful from inside to outside”. This
is an example of creating messages and campaigns to communicate health information to general
public.

Figure 9 The example of creating campaign to convey health information between health
organization and consumer’s insight
Source: communicating message development in Red Cheeks Project, Winter Egency
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Understanding users’ insight and clearly communicating contents from communicators should
be emphasized. Activity 2 tried to introduce participants to discuss about knowledge and awareness
gaps on antibiotic use and AMR in each specific group then picked up only one topic and then
analyzed the actual contents to communicate and the perception of each group to that topic.

Activity 2: Communicating contents and messages

Scenario:
“What is the knowledge and awareness gaps on antibiotic use and AMR in each specific group?”
“In selected topic, what is the actual contents that you would like to communicate and what is the
understanding of specific group to this topic?”

Results of activity 2.2
After discussing about the knowledge and awareness gaps on antibiotic use and AMR, each
group shared their ideas to other groups. The common contents were about awareness on AMR and
appropriateness on antibiotic use. Additionally, there were other suggested contents in knowledge
and awareness gaps such as knowledge about appropriate antibiotic use especially in common cold
and influenzae and alternative choices of antibiotic use. When each group selected one content, they
explored into details in terms of policy communication and user’s experiences. Some participants
proposed to use “fear” to stimuli the awareness. The examples of messages are shown as follows:
“ยาปฏิชีวนะ ฆาตกรคนใหม่”
“ยาปฏิชีวนะ ใช้ผดิ ถึงตาย”
“ยาปฏิชีวนะ กินเอง ตายเอง”
“ใช้ยาปฏิชีวนะพรา่ เพรือ่ มีผลข้างเคียง”
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“กินยาไม่ครบ พบเชื้อดื้อยา”
“เชื้อดื้อยา อันตรายต่อชีวติ คิดก่อนกิน”
“เชื้อดื้อยา รักษาไม่หาย ตายลูกเดียว”
“เป็ นหวัด เจ็บคอ กินยาพร่าเพรือ่ จะเหลือแต่ชอื่ ”
“เป็ นหวัดเจ็บคอ กินยาพรา่ เพรือ่ จะไม่เหลือยาให้ลูกหลานกิน”
“เป็ นหวัด เจ็บคอ กินยาพรา่ เพรือ่ ไม่น่าเชือ่ พาลูกหลานตาย”
“เป็ นหวัด เจ็บคอ กินยาพรา่ เพรือ่ ติดเชื้อเหยือ่ ดื้อยา”
“กินยาพรา่ เพรือ่ ทุก 15 นาที คร่าชีวติ คนไทย”

Conclusion
With all contributions from participants, there were valuable outputs which can be an inputs
for developing public communication strategy to improve knowledge and awareness on antibiotic use
and AMR. There were apparent communication channels to specific target groups according to expert
opinions related to findings from the 2017 HWS. In communicating contents and messages, it focused
on awareness on antibiotic use and AMR which should be the first messages to waken public in this
issue.
In the workshop, there were some interesting points raised by participants. Firstly, the meaning
of antibiotics was still the gap in communication because most of them could not differentiate
antibiotics from other drugs. This point also influenced for using this word in communication campaigns
and it was mentioned as a limitation in AMR module in HWS. Some participants insisted to use the
word “antibiotics” because they think it was the real meaning of word. Some did not agree because
they think this word was not understandable in general population and suggested to integrate with
other methods such as using image of antibiotics or label in drug packages.
Secondly, there was one census among participants in strengthening communication through
health professionals. Dr. Viroj Tangcharoensathien said that antibiotic use was an imperfect market
with stronger power from health professionals. Aligned with this fact, health personnel were one of the
key communicating channels to promote appropriate antibiotic use and awareness on AMR. It is
necessary to build competency in health professionals in terms of knowledge and communication skills
to negotiate and persuade people.
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Lastly, there were many ideas about communication channels. Some participants suggested to
communicate in common messages through mass media channels. Some proposed that it should be
tailor-made communication channels and messages to each specific group. There was no conclusion in
this topic, but these two opinions could be complemented as air and ground war communications
supported by evidence-based data such as HWS and analysis of people’s insight.
From the analysis of antimicrobial resistance communication activities in South East Asia, it
showed that there were gaps in strategic designs and approaches in communication activities (8).
However, the results from this workshop can be the inputs for developing public communication
strategy. It is necessary to conduct further analysis in specific audiences, prioritize key issues and
communication channels, engage all relevant stakeholders beyond health sectors especially
communication sectors and develop action plan with clear objective and systematic monitoring and
evaluation. With effective communication, there would be the improvement of knowledge and
awareness on antibiotics and AMR leading to appropriate antibiotic use and reduce burden of AMR
morbidity and mortality in the future.
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Background
Knowledge is a set of information that is factual in nature while awareness has two meanings;
one refers to general awareness knowledge and the other is level of engagement or concerns by
individuals. To assess level of knowledge and awareness, various methods are used which mostly
apply psychometric questionnaire (1).
At global level, World Health Organization (WHO) developed a questionnaire survey to assess
current public knowledge and awareness and behaviors related to antibiotic use in a range of
countries in six WHO regions (2). Similarly, there are multi-country surveys in Europe using a common
protocol, questionnaire and interview methodology ( 3-5) . These population-based surveys are part of
monitoring and evaluation framework as proposed by the Global Action Plan on Antimicrobial
Resistance (AMR).
One of the five goals of Thailand’s National Strategic Plan on Antimicrobial Resistance (AMR)
(2017–2021) is to increase public knowledge and awareness of antibiotic use and antimicrobial
resistance (AMR) by 20% before 2021 (6). The Thai working group on Health Systems and Policy
Research on AMR has developed an AMR module and embedded in the existing biennial Health
Welfare Survey (HWS), conducted by National Statistical Office. The aims are to assess the volume
of antibiotic use, level of knowledge on antibiotic use, exposure to information related to antibiotic
use among Thai adults and awareness of the use of antibiotics in farm animals. The HWS in 2017
has provided a baseline level of knowledge and AMR awareness in adult populations as required by
the National Strategic Plan for monitoring progress against the target (7).
Embedding AMR module in the HWS has various advantages, such as long-term monitoring
and opportunity to assess factors associated with knowledge and awareness, which costs less than
conducting an independent survey. However, it has limitations, such as analysis of causal-relationship,
limited number of independent parameters and information bias when respondents do not understand
the questions. The AMR module in HWS was adapted from Eurobarometer survey in 2009, 2013 and
2016 ( 3-5) and WHO tool. International survey tools may face challenges on generalizability and
measurement bias especially in different country contexts. Also, recent published systematic reviews
related to knowledge and awareness of antibiotic use and AMR had focused on results of the surveys,
such as level of knowledge and awareness ( 8,9) rather than review and recommend the survey
methods and tools.
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To fill the gap of knowledge about survey instruments and protocol, this review aims to assess
the procedures of population-based survey that ensures the representativeness and minimizes biases.
It also explores the common contents in the questions used by these population-based surveys and
categorize them into thematic areas. The review findings are useful for countries in developing the
tools to monitor the population knowledge and awareness of antibiotic use and AMR in response to
the Global Action Plan on AMR.

Material and methods
This review was registered with PROSPERO database (CRD42019123385).
Search strategy
Search terms were developed along three domains: a) antibiotics or antimicrobial resistance,
b) knowledge or awareness, and c) survey or questionnaire. Four international databases (Ovid
MEDLINE, Ovid EMBASE, PsycINFO and Scopus) were searched using the search terms as detailed
in Table 1. The search terms for international publications were applied to title, abstract, keyword,
and full text. Three domestic journals (Health System Research Institute Journal, Thai Journal Citation
Index Center, and Thai Journal Online) and gray literatures were manually searched.
Table 1 Search terms
Database

Ovid
MEDLINE/
Ovid
Embase/
PsycINFO

Antibiotics/
antimicrobial
resistance
"antibiotic*".m_titl.
OR "antibacter*".m_titl. OR
"antibacter*".m_titl.
OR
"antimicrobe*".m_titl.
OR
"antibacterial drug*
".m_titl. OR "antibacterial drug*
".m_titl. OR
"antimicrobial drug*
".m_titl. OR

Search term
Knowledge/awareness

AND

"knowledge*".m_titl. OR
"understand*".m_titl. OR
"aware*".m_titl. OR
"perception*".m_titl. OR
"perceiv*".m_titl. OR
"attitud*".m_titl. OR
"view*".m_titl. OR
"opinion*".m_titl. OR
"belie*".m_titl. OR
"concern*".m_titl. OR
"fear*".m_titl. OR
"accept*".m_titl. OR
"perspectiv*".m_titl. OR

Survey/questionnaire

AND "assess*".m_titl. OR
"evaluat*".m_titl. OR
"determin*".m_titl. OR
"explor*".m_titl. OR
"apprais*".m_titl. OR
"estimat*".m_titl. OR
"analy*".m_titl. OR
"examin*".m_titl. OR
"measure*".m_titl. OR
"survey*".m_titl. OR
"questionnaire*".m_titl. OR
"inspect*".m_titl. OR
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Database

Scopus

Antibiotics/
antimicrobial
resistance
"antibacterial agent*
".m_titl. OR "antibacterial agent*
".m_titl. OR
"antimicrobial agent*
".m_titl.
OR
(antibiotic* adj3
resistan*).m_titl. OR
(anti-bacter* adj3
resistan*).m_titl. OR
(antibacter* adj3
resistan*).m_titl. OR
(antimicrob* adj3
resistan*).m_titl. OR
("bacterial drug*" adj3
resistan*).m_titl. OR
("microbial drug*"
adj3 resistan*).m_titl.
OR Anti-Bacterial
Agents/ or Drug
Resistance, Bacterial/)
OR
(antibiotic* adj3
us*).m_titl. OR
(antibiotic* adj3
misuse*).m_titl. OR
(antibiotic* adj3
overuse*).m_titl. OR
"self-medicat*".m_titl.
OR Self Medication/
TITLEAND
ABS ( antibiotic* OR
anti-

Search term
Knowledge/awareness

Survey/questionnaire

"worr*".m_titl. OR
"concept*".m_titl. OR
KNOWLEDGE/ or
HEALTH KNOWLEDGE,
ATTITUDES,
PRACTICE/ or PATIENT
MEDICATION
KNOWLEDGE/ OR
PERCEPTION/ or
SOCIAL PERCEPTION/
OR Attitude to Health/
OR Attitude/ or PUBLIC
OPINION/ or "Surveys
and Questionnaires"/
OR FEAR/

"Surveys and
Questionnaires"/

TITLEAND
ABS ( knowledge* OR
aware* OR understand

TITLEABS ( evaluat* OR determ
in* OR explor* OR appra
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Database

Search term
Knowledge/awareness

Antibiotics/
Survey/questionnaire
antimicrobial
resistance
bacter* OR antibact
* OR attitude* OR vi
is* OR estimat* OR anal
er* OR antimicrob*
ew* OR perception*
y* OR examin* OR meas
OR {antibacterial
OR perceiv* OR opini
ure* OR survey* OR que
drug*} OR {antimicr
on* OR belie* OR co
stionnaire* OR inspect* )
obial
ncern* OR fear* OR
drug*} OR {antibacte
accept* OR perspectiv
rial
* OR worr* OR conc
agent*} OR {antiept* )
bacterial
agent*} OR {antimicr
obial
agent*} OR antibacter* W/3 resistan
* OR antibiotic* W/
3 resistan* OR anti
microb* W/3 resista
n* OR {bacterial
drug*} W/3 resistan*
OR {microbial
drug*} W/3 resistan*
OR antibiotic* W/3
usage* OR antibiot
ic* W/3 misuse* OR
antibiotic* W/3 ove
ruse* OR selfmedicat* )
( EXCLUDE ( PUBYEAR , 1999 ) OR EXCLUDE ( PUBYEAR , 1998 ) OR EXCLUDE ( PUBYEAR
, 1997 ) OR EXCLUDE ( PUBYEAR , 1993 ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) )
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Eligible criteria
The inclusion criteria were publications on cross-sectional household-based surveys in general
population which had investigated either knowledge or awareness of antibiotic use or AMR.
Publications in English or in Thai from international and domestic peer reviewed journals, and gray
literature sources which were published between January 2000 and December 2018 were included.
Studies on specific population groups, clinical research or studies which could not be electronically
retrieved were excluded from the review.
Study selection
Four researchers (HK, SC, TI and WK) were responsible for abstract screening and full paper
review for eligibility. Two researchers screened title and abstracts if they met eligible criteria. The
abstracts were included by a consensus of the two or a third opinion was sought if they disagree.
The same process was conducted for full paper review.
Quality assessment
The quality of the eligible publications was assessed using “Appraisal Tool for Cross-Sectional
Studies (AXIS)”. AXIS is a descriptive quality assessment tool designed for critical assessment of
cross-sectional surveys ( 10, 31). Using AXIS, the studies were appraised based on three main
components: objective, methods and results. At this stage, nine researchers (five new - AK, NS, WW,
SV, SK - and the four who worked in the study selection process) were grouped into three teams of
two or three members to assess the full texts. If there was a disagreement among members of each
team, the principal investigator (HK) was responsible for making a final decision.
Data extraction
Data extraction was conducted into two sets: a) characteristics of studies: author, year of
publication, objective, country, study design, sample size, eligible criteria, administration and tool
development; b) themes emerged from common questions asked in the surveys to determine level
of knowledge and awareness of antibiotic use and AMR or any relevant issues.
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Results
The search of the four international databases, and hand search of three domestic databases
and international and domestic gray literature sources yielded a total of 2,761 records (2,740 from the
databases and 21 from other sources). After duplicate removal, there were 2,663 papers for abstract
screening. 2,546 papers were excluded as they were not relevant leaving 117 records to be searched
for full texts. Twelve full papers were not electronically available. 105 full papers were reviewed for
eligibility and 83 publications were excluded for not being relevant or pertinent to the review
objectives. Finally, 22 studies met the eligible criteria and were included for the analysis.
A PRISMA flow describing study recruitment process of this systematic reviews is shown in
Figure 1.

Figure 1 PRISMA flow of systematic review of the survey tools for determining the levels of
knowledge and awareness of antibiotics and antimicrobial resistance among general population
Characteristic of 22 studies
Almost all (19 studies) were published articles in peer-reviewed journals while three were
reports (2, 6, 11) of 22 studies, 20 were published in international peer-reviewed journals while two
published in domestic journals.
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Table 2 Characteristics of 22 included studies
Author
1. Parimi N. et
al

Year of
Objective of study
publication
To determine the
2002
general public’s
perceptions and
use of antibiotics
in Trinidad and
Tobago, a twoisland republic in
the Caribbean

Study design

Country

Inclusion criteria

Observational
study

Trinidad and
Tobago

household
members
who were at least
18 years old and
take care of
family members
when they were
ill

Exclusion
criteria
NA

Sample size

Administration

824

Sampling
technique
randomized

Reference of Tool
development
telephone surveys NA

2. Eng V.J. et
al

2003

To provide a
Observational
glimpse of the
study
current knowledge,
attitudes, and
practices regarding
antibiotic use
among patients

Connecticut,
Minnesota,
Oregon, and
selected
counties in
California,
Georgia,
Maryland and
New York,
USA

NA

NA

12,755

randomized

telephone surveys NA

3. McNulty
C.A.M. et al

2007

To assess the
public’s knowledge
and attitudes to
antibiotics, their
reported antibiotic
use and the

Great Britain
(England,
Wales
and Scotland)

aged over 16
years

NA

10,981

randomized

face-to-face
interview

Interventional
study

NA
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Author

Year of
Objective of study
publication
relationship
between them and
investigate what
sort of person was
more likely to be
aware of the
Andybiotic
campaign

Study design

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

4. Andre´ M. et 2010
al

To examine the
level of knowledge
about antibiotic
treatment and
awareness of
antibiotic
resistance among
the general public
in Sweden

Observational
study

Sweden

aged 21–80 years

NA

1,000

randomized

telephone surveys NA

5. Barah F. and 2010
Goncalves V.

To provide an
insight of the
current knowledge
and practices
regarding
antibiotic use
among individuals

Observational
study

Kalamoon,
Syrian Arab
republic

aged over 18
years who
understand
Arabic language

NA

430

randomized

face-to-face
interview

Eng J.V. et al
(2003)
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Author

6. Kim S.S. et
al

7. Sirijoti K.

Year of
Objective of study
publication
living in the Syrian
Arab Republic

Study design

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

To examine public
level of knowledge
and attitudes
regarding
antibiotic use and
potential drug
resistance in South
Korea

Observational
study

Gangwon-do,
Seoul, Busan,
Daegu,
Incheon,
Daejeon,
Gwangju,

aged over 18
years

NA

1,500

randomized

face-to-face
interview

USCDC (2010)

a) aged 18 year
old and above

a) people who 396
were working
as health
professionals

randomized

face-to-face
interview

Eng J.V. et al.
(2003)**, Buke et
al, (2003), Vanden
Eng et al (2003),
Hsiao et al (2006),
Darmanin Ellul et
al (2008), You et
al (2008),
Panagakou et al
(2009, 2011),
Leochico et al
(2010), Oh et al
(2011),
Rousounidis et al
(2011), Shehadeh

2011

2012

To study
Observational
knoeledge,
study
attitudes and
regarding
antibiotic use in
kuanthani
subdistrict kantang
district Trang
province Thailand

South Korea
Kuanthani
Subdistrict,
Kantang
District, Trang
Province in
Thailand

b) people who
were living in
Kuanthani
Subdistrict,
Kantang District,
Trang Province,
Thailand for more
than 6 months
c) people who
could listen,
speak, read and

b) people who
were
incapable of
responding to
survey
questions
because of
psychiatric or
neurological
disorder

67
Author

Year of
Objective of study
publication

Study design

Country

Inclusion criteria
write in Thai
language.
d) people who
were willing to
participate in the
study

Exclusion
Sample size
criteria
c) people who
were not
available at
the time of
survey

Sampling
technique

Administration

Reference of Tool
development
et al (2011),
Kunnee (1995),
Sirirassamee
(1997), Na Nakorn
(2002),Suwan
(2006), Suksomsin
(2008), Kaenjan
(2008) and
Kaewmang (2010)

Sawair F.A. et al
(2009)**, Chetley
A. et al (2007),
Panagakou S.G.
et al (2009), Sahoo
K.C. (2008) and
Hadi U. et al
(2008)

d) people who
were
temporary in
the city for
vacation

8. Widayati A.
et al

2012

To describe
knowledge and
beliefs about
antibiotic use
among people in
an urban area of
Indonesia

Observational
study

Yogyakarta,
Indonesia

aged over 18
years

NA

640

randomized

selfadministration

9. Yuk T.W. at
al

2012

To examined the
Observational
public’s
study (mixed
perspectives on
method)
antibiotic
resistance in our
study of the
public’s knowledge,

Hong Kong

aged 18 years or
above who are
Hong Kong
residents
speaking local
dialects

NA

2471

randomized

telephone surveys NA
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Author

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

To address the
Observational
attitude,
study
knowledge and
perception of
Peshawar and
Mardan inhabitants
towards selfmedication

Peshawar and
Mardan,
Pakistan

NA

NA

500

randomized

NA

NA

11. Jose J. et al 2013

To assess public
knowledge, belief
and behavior of
antibiotic use in
two representative
governorates out of
the ten
governorates in
Oman

Observational
study

Al Batnah and
Al Dakhliyah
governorates,
Oman

members of the
public aged
between 18-60
years who
understand the
term antibiotic
and had used an
antibiotic at least
three times in
their lifetime

healthcare
professionals
or students
from any
medical/healt
h related field

600

randomized and
convenience

selfadministration
and face-to-face
interview

McNulty C.A. et
al (2007)**,
Pechère J.C. et al
(2007), Kandakai
T.L. et al (1996)
and Crury M. et
al (2006)

12. Gu J. et al

To explore the
differences in the
knowledge of,

Observational
study

Suihua, Yichun
(Tieli City
County area)

age over 18 years

NA

NA

randomized

NA

NA

10. Ahmrd H.
et al

Year of
Objective of study
publication
attitude and
practice with
antibiotics in Hong
Kong
2013

2015

Study design
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Author

13. Mouhieddi
ne H.T. et
al

Year of
Objective of study Study design
publication
attitude towards
and use of
antibiotics
between urban and
rural populations in
the Heilongjiang
Province of China
and review the
factors that were
associated with
the knowledge of,
attitude towards
and use of
antibiotics in this
population
2015

To assess the
current KAP
regarding
antibiotic usage in
a Lebanese sample
and identify
demographic
characteristics
associated with
the highest risk of

Observational
study

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

a) at least 18
years old
b) living in
Lebanon for at
least the past 5
years to ensure
that they have
adapted to
Lebanese habits
that affect the
KAP of antibiotic

NA

500

randomized and
convenience

selfadministration

Andre M. et al
(2010)**, Kim S.
(2011)** and Linh
Oh A. (2011)**

and Harbin
regions of
Heilongjiang
Province,
China

Lebanon
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Author

Year of
Objective of study
publication
attaining
resistance

Study design

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

NA

9,772

randomized

face-to-face
interview or
online survey

NA

consumption
c) aware of the
term ‘antibiotics’
or any of its
marketed
equivalents

2015

To provide a
Observational
snapshot of current study
public awareness
and common
behaviours related
to antibiotics in a
range of countries

12 countries
from all six
WHO regions*

15. Al-Naggar
A.R. et al

2016

To examine the
level of knowledge,
attitude and the
associated factors
of antibiotic use
among urban
community in
Malaysia

Observational
study

Subang
aged over 18
NA
Bestari, Shah
years who are
Alam, Malaysia able to read and
understand Malay
language

450

randomized

NA

based on
literature (not
seen reference)

16. European

2016

a) To identify the
use of antibiotics
among the EU
public: whether

Observational
study

28 EU member
states

27,969

randomized

face-to-face
interview

NA

14. World
Health
Organization

Commission

NA

aged over 15
years

NA
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Author

Year of
Objective of study Study design
publication
they have taken
antibiotics in the
last year, how they
obtained them, and
for what reason
they took them
b) measure the
levels of public
knowledge about
the nature and
effectiveness of
antibiotics and the
risks associated
with their
unnecessary use
c) identify the use
of antibiotics
among the EU
public: whether
they have taken
antibiotics in the
last year, how they
obtained them, and
for what reason
they took them

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

72
Author

Year of
Objective of study
publication
d) measure the
levels of public
knowledge about
the nature and
effectiveness of
antibiotics and the
risks associated
with their
unnecessary use

Study design

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

To provide an
Observational
update on the
study
knowledge and
attitudes to
antibiotic use and
resistance of the
Swedish population
and identify which
groups within the

Sweden

aged between 18
and 74 years who
living in Sweden
including
Swedish and
foreign citizens

NA

2500

randomized

Mail

NA

e) assess
knowledge of and
attitudes towards
the use of
antibiotics in
agriculture and the
environment
17. Vallin M. et 2016
al

73
Author

Year of
Objective of study
publication
population are in
particular need of
improved
knowledge or
attitudes

Study design

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

18. Mazinska
B. et al

2017

To assess
knowledge by the
general public in
Poland regarding
antibiotics, AMR,
and the impact of
the European
Antibiotic
Awareness Day
campaigns

interventional
study

Poland

aged over 18
years

NA

5,004

randomized

telephone surveys Eurobarometer
Survey 338 (2014)

19. Zajmi D. et
al

2017

To assess the level
of knowledge,
attitudes and
practices about
antibiotic use
among the general
public in Kosovo

Observational
study

Kosovo

NA

NA

811

randomized

NA

Eurobarometer
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Author
20. Chanvatik
S. et al

21. Haenssgen
J.M. et al

Year of
Objective of study Study design
publication
To better
Observational
2018
understand about study
the appropriate use
of antibiotics and
monitor as well as
evaluate of
implementing the
National Strategic
Plan on
Antimicrobial
Resistance 20172021
2018

To inform the
Interventional
awareness agenda study
from a social
sciences
perspective by
assessing the
outputs, outcomes,
and behavioural
impacts of an
ABR-themed
educational activity
in the low-income

Country

Inclusion criteria

Thailand

aged over 15
years who
response to
question by
themselves

Salavan, Lao
PDR

aged over 18 year
who are Laos
villagers living in
this area more
than six months

Exclusion
criteria
NA

Sample size

NA

1264 in
round I and
1216 in
round II

27,762

Sampling
technique
randomized

Administration

concensus

NA

face-to-face
interview

Reference of Tool
development
Special
Eurobarometer
445 (2013)

NA
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Author

22. Salm F. et
al

Year of
Objective of study
publication
setting of Southern
Lao PDR
2018

Study design

Country

Inclusion criteria

Exclusion
criteria

Sample size

Sampling
technique

Administration

Reference of Tool
development

To investigate the Observational
history of antibiotic study
use in the general
population and to
characterize
consumers in
terms of health
literacy and
knowledge

Berlin in
Germany

c) aged over 35
years

NA

2000

randomized

face-to-face
interview

WHO (2015) and
Gualano et al
(2015)

b) sufficient
German language
skills
c) resident of
Germany

Note:* Nigeria, South Africa, Barbados, Mexico, India, Indonesia, Egypt, Sudan, Russian Federation, Serbia, China, Viet Nam
** meet inclusion criteria
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The majority of the studies (20 studies) were conducted at single-country studies while two
studies ( 2, 6 ) were multi-country studies at global and regional levels. Among the 20 single-country
studies, eleven studies ( 12-22) were conducted at national level while the remaining, nine studies
were conducted at sub-national level (11, 23-30). It should be noted that no study was conducted in
Africa regions.
Regarding study design, three out of 22 studies were interventional studies which assessed
the outcomes of campaign and educational interventions on proper use of antibiotics (13,16,22) . The
remaining, 19 publications were observational studies. Only one study (19) was conducted by using
mixed method while other 21 studies applied quantitative methods.
Sample size varied depending on sampling frame and approaches employed by each study.
More than half of studies (2,5,7,11-13,16,18-19,21,23,26,28,30) calculated sample size based on
statistical method and population data, and reported these details in their studies. Sample size varied
from less than 400 (11) to more than 27 thousand individuals (5,7).
About sampling criteria, one third of studies (8 out of 22) recruited only adults who age over
15 or 18 years old. Some studies ( 7,11,12,15,17,19,22,26,28-29,30) had additional criteria such as
respondents’ understanding of local languages, were familiarity with the term “antibiotics” or whether
they had lived households or geographical area for a certain period. Almost all of studies (17 studies)
described specific administration methods. Nine out of 17 applied randomized sampling technique
with face-to-face interviews using structured interview questionnaire. Other administration methods
were less common, such as telephone interview survey, self-administered questionnaire survey using
mail and online channels (2,12,14,16,19,22).
Quality assessment of 22 studies
The results of quality assessment of 22 eligible studies by using AXIS tool are shown in Table 3.
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Table 3 Quality assessment of 22 included studies using Appraisal Tool for Cross-Sectional Studies (AXIS)
Author
(Year of
publication)

Introduction
Were the
aims/objectiv
es of the
study clear?

Was the
study
design
appropri
ate for
the
stated
aim(s)?

Was the
sample
size
justified?

Was the
target/
reference
population
clearly
defined? (Is
it clear who
the research
was about?)

Was the sample
frame taken from
an appropriate
population base so
that it closely
represented the
target/reference
population under
investigation?

Methods
Was the selection Were measures
process likely to
undertaken to
select
address and
subjects/participa categorize nonnts that were
responders?
representative of
the target/
reference
population under
investigation?

Were the risk
factor and
outcome
variables
measured
appropriate to
the aims of the
study?

Were the risk
factor and
outcome variables
measured
correctly using
instruments/
measurements
that had been
trialed, piloted or
published
previously?

Is it clear
what was
used to
determined
statistical
significance
and/or
precision
estimates?
(e.g., p
values,CIs)

Were the
methods
(including
statistical
methods)
sufficiently
described
to enable
them to be
repeated?

Parimi n. et
al (2002)

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

N

Eng V.J. et
al (2003)

Y

Y

N

Y

Y

Y

N

N

N

Y

Y

Cliodna
A.M. et al
(2007)

Y

Y

Y

Y

Y

Y

N

N

N

Y

Y

Andre´ M.
et al (2010)

Y

Y

N

Y

Y

Y

N

N

Y

Y

Y

Barah F. and
Goncalves
V. (2010)

Y

Y

N

Y

N

Y

N

CT

Y

Y

N
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Author
(Year of
publication)

Introduction
Were the
aims/objectiv
es of the
study clear?

Was the
study
design
appropri
ate for
the
stated
aim(s)?

Was the
sample
size
justified?

Was the
target/
reference
population
clearly
defined? (Is
it clear who
the research
was about?)

Was the sample
frame taken from
an appropriate
population base so
that it closely
represented the
target/reference
population under
investigation?

Methods
Was the selection Were measures
process likely to
undertaken to
select
address and
subjects/participa categorize nonnts that were
responders?
representative of
the target/
reference
population under
investigation?

Were the risk
factor and
outcome
variables
measured
appropriate to
the aims of the
study?

Were the risk
factor and
outcome variables
measured
correctly using
instruments/
measurements
that had been
trialed, piloted or
published
previously?

Is it clear
what was
used to
determined
statistical
significance
and/or
precision
estimates?
(e.g., p
values,CIs)

Were the
methods
(including
statistical
methods)
sufficiently
described
to enable
them to be
repeated?

Kim S.S. et
al (2011)

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Sirijoti K.
(2012)

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Widayati A.
et al (2012)

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Yuk T.W. at
al (2012)

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Ahmad H.
et al (2013)

Y

Y

N

Y

Y

N

N

N

N

N

N

Jose J. et al
(2013)

Y

Y

Y

Y

Y

N

N

Y

Y

Y

Y
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Author
(Year of
publication)

Introduction
Were the
aims/objectiv
es of the
study clear?

Was the
study
design
appropri
ate for
the
stated
aim(s)?

Was the
sample
size
justified?

Was the
target/
reference
population
clearly
defined? (Is
it clear who
the research
was about?)

Was the sample
frame taken from
an appropriate
population base so
that it closely
represented the
target/reference
population under
investigation?

Methods
Was the selection Were measures
process likely to
undertaken to
select
address and
subjects/participa categorize nonnts that were
responders?
representative of
the target/
reference
population under
investigation?

Were the risk
factor and
outcome
variables
measured
appropriate to
the aims of the
study?

Were the risk
factor and
outcome variables
measured
correctly using
instruments/
measurements
that had been
trialed, piloted or
published
previously?

Is it clear
what was
used to
determined
statistical
significance
and/or
precision
estimates?
(e.g., p
values,CIs)

Were the
methods
(including
statistical
methods)
sufficiently
described
to enable
them to be
repeated?

Gu J. et al
(2015)

Y

Y

N

Y

Y

Y

N

N

N

Y

Y

Mouhieddin
e H.T. et al
(2015)

Y

Y

N

Y

N

Y

N

Y

Y

Y

Y

World
Health
Organization
(2015)

Y

Y

N

Y

Y

Y

N

N

N

N

Y

Al-Naggar
A.R. et al
(2016)

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y
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Author
(Year of
publication)

Introduction
Were the
aims/objectiv
es of the
study clear?

Was the
study
design
appropri
ate for
the
stated
aim(s)?

Was the
sample
size
justified?

Was the
target/
reference
population
clearly
defined? (Is
it clear who
the research
was about?)

Was the sample
frame taken from
an appropriate
population base so
that it closely
represented the
target/reference
population under
investigation?

Methods
Was the selection Were measures
process likely to
undertaken to
select
address and
subjects/participa categorize nonnts that were
responders?
representative of
the target/
reference
population under
investigation?

Were the risk
factor and
outcome
variables
measured
appropriate to
the aims of the
study?

Were the risk
factor and
outcome variables
measured
correctly using
instruments/
measurements
that had been
trialed, piloted or
published
previously?

Is it clear
what was
used to
determined
statistical
significance
and/or
precision
estimates?
(e.g., p
values,CIs)

Were the
methods
(including
statistical
methods)
sufficiently
described
to enable
them to be
repeated?

European
Commission
(2016)

Y

Y

Y

Y

Y

Y

N

N

N

Y

Y

Vallin M. et
al (2016)

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Mazińska B.
et al (2017)

Y

Y

Y

Y

Y

Y

N

Y

N

Y

Y

Zajmi D. et
al (2017)

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Chanvatik S.
et al (2018)

Y

Y

Y

Y

Y

Y

N

N

N

Y

Y

81

Author
(Year of
publication)

Introduction
Were the
aims/objectiv
es of the
study clear?

Was the
study
design
appropri
ate for
the
stated
aim(s)?

Was the
sample
size
justified?

Was the
target/
reference
population
clearly
defined? (Is
it clear who
the research
was about?)

Was the sample
frame taken from
an appropriate
population base so
that it closely
represented the
target/reference
population under
investigation?

Methods
Was the selection Were measures
process likely to
undertaken to
select
address and
subjects/participa categorize nonnts that were
responders?
representative of
the target/
reference
population under
investigation?

Were the risk
factor and
outcome
variables
measured
appropriate to
the aims of the
study?

Were the risk
factor and
outcome variables
measured
correctly using
instruments/
measurements
that had been
trialed, piloted or
published
previously?

Is it clear
what was
used to
determined
statistical
significance
and/or
precision
estimates?
(e.g., p
values,CIs)

Were the
methods
(including
statistical
methods)
sufficiently
described
to enable
them to be
repeated?

Haenssgen
J.M. et al
(2018)

Y

Y

Y

Y

Y

Y

N

N

N

Y

Y

Salm F. et al
(2018)

Y

Y

Y

Y

Y

N

N

Y

Y

Y

Y

Note: Y = Yes, N = No, CT = Cannot Tell
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Table 3 (continue) Quality assessment of 22 included studies using Appraisal Tool for Cross-Sectional Studies (AXIS)
Author (Year of
publication)

Method (continue)
Were the
Does the
basic data
response rate
adequately raise concerns
about nondescribed?
response bias?

If appropriate,
was information
about nonresponders
described?

Results
Were the
results
internally
consistent?

Were the
results for the
analyses
described in the
methods,
presented?

Discussion
Were the authors’ Were the
discussions and
limitations of
conclusions
the study
justified by the
discussed?
results?

Others
Were there any funding
sources or conflicts of
interest that may affect
the authors’
interpretation of the
results?

Was ethical
approval or
consent of
participants
attained?

Parimi n. et al (2002)

Y

N

N

Y

Y

Y

Y

CT

Y**

Eng V.J. et al (2003)

Y

N

N

Y

Y

Y

Y

N

Y

Cliodna A.M. et al
(2007)

Y

N

N

Y

Y

Y

Y

N

N*

Andre´ M. et al (2010)

Y

N

N

Y

Y

Y

Y

N

Y

Barah F. and Goncalves
V. (2010)

Y

N

N

Y

Y

N

Y

N

Y

Kim S.S. et al (2011)

Y

N

N

Y

Y

Y

Y

N

N*

Sirijoti K. (2012)

Y

N

N

Y

Y

N

N

N

Y

Widayati A. et al (2012)

Y

N

N

Y

Y

Y

Y

N

Y

Yuk T.W. at al (2012)

Y

N

Y

Y

Y

Y

Y

N

Y

Ahmad H. et al (2013)

N

CT

CT

CT

Y

N

N

CT

Y

Jose J. et al (2013)

Y

N

N

Y

Y

Y

Y

N

Y
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Author (Year of
publication)

Method (continue)
Were the
Does the
basic data
response rate
adequately raise concerns
about nondescribed?
response bias?

If appropriate,
was information
about nonresponders
described?

Results
Were the
results
internally
consistent?

Were the
results for the
analyses
described in the
methods,
presented?

Discussion
Were the authors’ Were the
discussions and
limitations of
conclusions
the study
justified by the
discussed?
results?

Others
Were there any funding
sources or conflicts of
interest that may affect
the authors’
interpretation of the
results?

Was ethical
approval or
consent of
participants
attained?

Gu J. et al (2015)

Y

CT

CT

N

Y

Y

Y

N

Y

Mouhieddine H.T. et al
(2015)

Y

N

N

Y

Y

Y

Y

N

Y

World Health
Organization (2015)

Y

CT

N

CT

Y

Y

Y

CT

CT

Al-Naggar A.R. et al
(2016)

Y

N

N

Y

Y

Y

N

CT

Y

European Commission
(2016)

N

N

N

Y

Y

N

N

CT

CT

Vallin M. et al (2016)

Y

Y

Y

Y

Y

Y

Y

N

Y

Mazińska B. et al
(2017)

N

N

N

Y

Y

N

N

N

Y

Zajmi D. et al (2017)

Y

N

N

Y

Y

N

Y

N

Y

Chanvatik S. et al
(2018)

Y

N

N

Y

Y

N

N

N

N*
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Author (Year of
publication)

Method (continue)
Were the
Does the
basic data
response rate
adequately raise concerns
about nondescribed?
response bias?

If appropriate,
was information
about nonresponders
described?

Results
Were the
results
internally
consistent?

Were the
results for the
analyses
described in the
methods,
presented?

Discussion
Were the authors’ Were the
discussions and
limitations of
conclusions
the study
justified by the
discussed?
results?

Others
Were there any funding
sources or conflicts of
interest that may affect
the authors’
interpretation of the
results?

Was ethical
approval or
consent of
participants
attained?

Haenssgen J.M. et al
(2018)

Y

N

N

N

Y

Y

Y

N

Y

Salm F. et al (2018)

Y

Y

N

Y

Y

N

Y

N

Y

Note: Y = Yes, N = No, CT = Cannot Tell
*Exemption for ethical approval
**only consent of respondents attained
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All studies had employed appropriate methodology for cross-sectional survey. There were 14
studies (2,5,7,11-13,16,18-19,21,23,26,28,30) that had appropriate estimate of sample size using
statistical methods. Almost all of studies had clear methodology, definition of reference population,
sampling frame and sampling process which ensured the representativeness of the population.
However, only three studies had reported the profiles of non-respondents to the survey; these
are Parimi n. et al (2002) ( 12), Widayati A. et al (2012) ( 24) and Vallin M. et al (2016) ( 22) . Half of
studies (11, 12, 17-19,21-22,24,26,28,30) had tested the validity and reliability of the questionnaire and
provided statistically significance of key variables.
Regarding reporting of survey results, almost all of studies presented adequately basic data
and all results for the described methods. Although only two studies (15,25) did not describe
adequately about the justification of sample size, the sampling frame and sampling process. It is
unclear whether the samples represent population; and no discussion on the sampling biases.
Sixteen studies discussed discussion the limitations including selection biases
(2,12,14,17,18,24,26-27,29), information biases such as recall biases (2,12-15,17-18,21-23,26,29),
measurement bias (2,30), study design (13,15,18,22,27) and other possible confounders (21,23,30) while
the remaining studies did not (5,7,16,11,25,28).
Regarding conflict of interests and ethical review, five studies did not clearly declare their
funding sources which might influence the findings and policy recommendations (2,5,12,25,28). They
also did not declare conflicts of interest which might affect the scientific independence and objective
interpretation of the results. Seventeen studies indicated that they had ethic approvals or consents
of the participants. Another five studies (2,5,7,13,18) did not provide information on ethical clearance
or whether they attained consents of the survey participants. Three studies (7,13,18) declared that
their studies were exempted from ethical review.
Themes of question in the questionnaire survey
Of the 22 studies, 12 (7,11,15-18,20-21,23-24,26,30) adapted questionnaire from prior studies,
of which the questionnaire from Eurobarometer survey, WHO survey, Eng V.J. et al and McNulty
C.A.M. et al were commonly referred to (2,5,13,23) while ten studies (2,5,12-14,19,22,25,27,29)
developed their own questionnaires.
Four themes emerged from the analysis of the contents of the questionnaire: a) behavior
related to antibiotic use, b) knowledge and awareness of antibiotic use, c) knowledge and awareness
of AMR and d) others issues such as receiving information and advice about proper use of antibiotic,
or AMR campaign message and cross-cutting issue such as self-medication, see Table 4.
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Table 4: Common questions used to determine level of knowledge and awareness of antibiotic use
and AMR
Themes
Subthemes
Common questions/statements
Behavior on Frequency of
Have you taken any antibiotics in the last one month or 12
antibiotic
using antibiotics months?
use
Source of
How do you obtain the antibiotics?
antibiotics
Indication/reason What was the reason for last taking the antibiotics that you
of antibiotic use used?
Instruction of
you read the label information medicine name and indication of
antibiotic use
antibiotics before taking it, you not drink alcohol while taking
antibiotics, etc.
Knowledge Name of
Please identify the name of antibiotics e.g. penicillin,
and
antibiotics
tetracycline, etc.
awareness General
Antibiotics can kill bacteria. (Yes/No)
on antibiotic knowledge
Antibiotics can kill viruses. (Yes/No)
use
Antibiotics can treat colds and flu (Yes/No)
Antibiotics can treat symptoms such as fever, cough, pain and
inflammation, etc. (Yes/No)
Antibiotics have side-effects such as diarrhea, nausea and
vomiting (Yes/No)
People can be allergic to antibiotics (Yes/No)
Unnecessary use of antibiotics makes them become ineffective
(Yes/No)
Awareness on
When I have a cold, I should take antibiotics to prevent getting
using antibiotics a more serious illness (Agree/Disagree)
in common
When I get a cold, antibiotics help me to get better more
cold/flu
quickly (Agree/Disagree)
By the time I am sick enough to talk to or visit a doctor because
of a cold, I usually expect a prescription for antibiotics
(Agree/Disagree)
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Themes
Knowledge
and
awareness
on AMR

Subthemes
Definition
General
knowledge

Awareness

Others

Information
about antibiotic
use and AMR

Self-medication

Patient-doctor
relationship

Common questions/statements
Antibiotic resistance means that bacteria would not be killed by
antibiotics (Yes/No)
When antibiotics are taken for the wrong indication such as
incomplete course or lower doses, it can lead to antibiotic
resistance (Yes/No)
Overuse of antibiotics can cause antibiotic resistance (Yes/No)
Bacteria which are resistant to antibiotics can be spread from
person to person (Yes/No)
Antibiotic resistance is a problem in your country and
worldwide (Agree/Disagree)
Antibiotic resistance is an issue that could affect me or my
family (Agree/Disagree)
In the last 12 months, do you remember getting any information
about antibiotic use or AMR, for example, messages about not
taking antibiotics in case of cold or flu? (Yes/No)
What are the sources of information on antibiotic use or AMR?
Did information that you received change your views/behaviors
on using antibiotics? (Yes/No)
You can stop taking a full course of antibiotic if your symptoms
are improving (Yes/No)
You can share antibiotics from and to person who have
experienced the same symptoms as you (Yes/No)
You can keep leftover antibiotics and use later in the future
(Yes/No)
I trust the doctor’s decision when s/he prescribes antibiotics.
(Agree/Disagree)
Doctors and pharmacists often take time to inform the patient
during the consultation about how antibiotics should be used.
(Agree/Disagree)
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In regard to behavior related to antibiotic use, we identified four subthemes covering: 1)
frequency of using antibiotics in the recall period such as a month, six months or a year; 2)source of
antibiotics; 3) clinical indications or conditions for which antibiotics are used; and 4) instruction and
advices from drug sellers, or pharmacists on proper use of antibiotics.
For knowledge and awareness of antibiotic use, three subthemes emerged: 1) antibiotic
names; 2) general knowledge; and 3) awareness of using antibiotics in common cold and flu symptoms.
Questions probe if respondents recognize that penicillin or tetracycline are antibiotics. On the general
knowledge, the questions asked about action of antibiotics if it kill bacteria or virus, its side-effects,
allergy to antibiotics and inappropriate antibiotic use. Finally, on the awareness of antibiotic use,
questions are designed to probe the opinions toward use in common cold and flu symptoms.
On knowledge and awareness of AMR, various questions in the survey tools could be
categorized into three subthemes: 1) definition of AMR; 2) general knowledge about AMR; and 3)
awareness of AMR which mainly by probing if the respondents had concerns and felt that the
problems were close to them and could affect their lives and wellbeing. The general knowledge
focused on misuse, overuse, sub-optimal use and inappropriate use of antibiotics which could lead to
AMR and the spread of resistant bacteria. In the awareness of AMR, various questions emphasized
on people’s concern about AMR that could affect themselves, their families and countries; which may
require collective measures across communities and countries.
We also identified self-medication of antibiotic as a cross-cutting issues in all the three
thematic areas. The questions are such as the need for completion of a full course of antibiotics or
proper management of the unused antibiotics.
In addition, there are other questions about the exposure to public information related to
proper use of antibiotic and AMR. This included the media channels, sources of information such as
health professionals, and impact of these information on their behavior related to use of antibiotics.
For doctor-patient relationship, the questions were related to trust and communication between
people and healthcare providers.
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Discussion
Main findings and interpretation
Our systematic review observed several important features in design and methodology of
included studies that would be useful for developing a tool to determine level of knowledge and
awareness of antibiotic use and AMR.
Setting objectives is a vital part of the study because it will guide the study design. All
included studies had clear objectives focusing on assessment of level of knowledge, awareness or
attitude and behavior related to antibiotic use and awareness of AMR. Cross-sectional survey is
appropriate for the assessment of population knowledge about and awareness of proper use of
antibiotics and the emergence of AMR ( 32) . Cross-sectional surveys are less costly and less time
consuming than longitudinal studies. A recent systematic review on public’s knowledge and beliefs
about AMR has shown that synthesis of qualitative and quantitative studies provided more in-depth
understanding of people’s knowledge and beliefs about AMR than using quantitative data alone ( 8).
In this review, the number of quantitative studies was three times higher than qualitative studies
and mixed methods. Quantitative studies are more appropriate for population-based survey while
qualitative methods are useful for small scale research-based assessment.
Although various methods can be used for sampling and recruitment, the key element of
population-based surveys is the representativeness of the population. Generally, the sizes of samples
are usually limited by the budget available for very large survey., Representative sampling frame is
essential for generalization of the survey findings to the population (33). Inappropriate sampling frame
was seen in Lebanon (17). In this study which aimed to assess knowledge, attitude and practice of
antibiotic use in Lebanon, the sampling frame was population in the capital city which did not
represent the whole population. However, we acknowledge that while random sampling is ideal, as
it well represents the population, and is time and resource consuming. Cluster random sampling
method can be applied to population-based survey as it also can achieve the representativeness and
is less costly in identifying samples (34).
Recruiting samples such as adult members or those who have clear understanding of the
language used in the surveys is critical in ensuring high-quality responses. However, specific
sampling method may introduce selection biases. The high level of non-response rate from such as
refusal, unreachable households or incomplete data ( 31) compromises the validity of survey results
and conclusion. These non-responders in particular from specific groups such as very high or very
lower users of antibiotics can affect the validity of prevalence of antibiotic use in the population.
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Measures are available to minimize the non-response rate such as making appointment for follow-up
interviews for those who were absent on the interview days or using user-friendly survey instruments
such as telephone or online self-administered surveys. Parameters about the non-respondents should
be recorded in the field and analyzed to verify if the non-responders are similar or dis-similar to the
responders.
Two broad methods of questionnaire administration are identified by this review: a) interview
survey either through face-to-face by trained interviewers or the use of telephone, and b) selfadministration either through postal or online methods. Using multiple survey methods, when no
single method is adequate to address research objective, can reduce the information biases such as
interviewer biases and non-response errors ( 33) . Each method may have its advantages and
disadvantages, for example, internet-based survey might over-represent the users who regularly
access internet and exclude subjects who did not have access to internet. Postal self-administered
survey has challenges of interpreting questions as it is a “one-way communication”; which can
introduce non-sampling biases.
With regard to validity and reliability of measurement, half of these 22 studies did not report
testing validity and reliability before finalizing the questionnaire. Although some questionnaires were
developed by other studies, the validity and reliability test are still essential because of the difference
in population, health systems, culture and terminology for which adaptation to local contexts would
be required.
Tailor-made design in line with country contexts is important. For example, in countries with
high prevalence of “poly pharmacy” which means using multiple drugs to treat a single ailment or
condition at the same time, a careful design is needed to ensure respondents’ understanding and
their ability to distinguish antibiotics from vitamins and analgesic they use. Antibiotics are one of
the most common items in poly pharmacy, which can cause serious adverse drug events or drug
interactions (35). Also, to assess the effectiveness of antibiotic awareness campaigns, the survey
should align with the campaign’s contents (36, 37).
In this review, there is only one study used high-quality tool. It is the study from Sweden
shown clear objective, justified methodology, credible questionnaire, and also addressed the profiles
of non-responders (22). In Thailand, the AMR module in HWS 2017 was conducted through crosssectional household survey with two stage stratified random sampling technique and face-to-face
interviews (7). The sampling method is nationally representative for which findings can be generalized
to the Thai population. However, the non-response bias is unknown.
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Strengths and weaknesses
The strength of this study is the focus on evaluation of questionnaire tools in householdbased cross-sectional surveys. Our systematic review contributes to the existing knowledge about
monitoring knowledge about antibiotic use and AMR awareness in two key areas. First, it provides
quality assessment of these cross-sectional surveys which is important for tool development and data
collection. We find that AXIS is a useful tool which provides qualitative assessment useful for the
review of survey methodology (10,31). Second, the previous reviews focused on results of studies, this
study fills the review gaps by looking at contents of the questions that were asked by these 22 survey
instruments.
However, future systematic review may assess the tools applied to specific population groups,
such as health professionals who prescribe and dispense antibiotics, passerby or patients who use
health care facilities.

Conclusion
In response to AMR threats, countries need to assess the knowledge and awareness level of
antibiotic use and AMR. Valid population-based assessments require clear survey objectives, valid
and reliable tools for measurement, representativeness of the survey for generalizing the survey
findings to the population and minimize sampling and non-sampling biases.
The survey design needs to take into account local contexts and terminologies related to
medicines, antibiotics and disease conditions used by the communities, recruit qualified respondents
who can provide accurate responses representing the population. The common questions in existing
population-based surveys cover four thematic areas: behaviour related to antibiotic use, knowledge
and awareness of antibiotic use, knowledge and awareness of AMR and others such as receiving
information about antibiotic use and AMR.
Countries can learn from previous survey instruments applied by other countries and avoid
mistakes. Accurate survey tool contributes to valid evidence which can be used to inform policies
to improve population knowledge and awareness. Finally, the health systems context of access to
health services and antibiotics should be taken into account in the design of survey questionnaire.
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5. Summary of final report and the way forward
This project aims to strengthen the national monitoring system of knowledge and awareness
of antibiotics and antimicrobial resistance in Thai population by reviewing the existing tools for
monitoring the level of knowledge and awareness of antibiotics and AMR in the population,
maximizing use of the findings and evidence from the AMR module in the 2017 HWS, which offers
scientific inputs to other implementing partners for improving knowledge and awareness of the
population, establishing the scoring system of the baseline level of knowledge and awareness
generated from the 2017 HWS, as required by the National Strategic Plan on AMR (NSP-AMR 20172021) and improving the AMR module in the 2019 HWS.
There are two main aspects to strengthen M&E of this issue: qualified measurements and
setting target indicators under M&E plan. To monitor and evaluate progress of NSP-AMR 2017-2021,
it is necessary to set indicators and have qualified tools to monitor outputs. After conducting
consultative meeting with stakeholders, there were three sub-indicators aligned with goal of NSPAMR 2017-2021. These three indicators will be used as milestone to assess the achievement of plan.
Not only appropriate indicators, but the credible measurement is also important.
To develop qualified measurements, the literature reviews and expert consultation. The
systematic review aims to review the qualified survey tools for determining the levels of knowledge
and awareness of antibiotics and antimicrobial resistance among general population. After conducting
systematic review, most of studies did not qualified due to bias in methodology. There are four key
components of developing measurement in clarified objective, scientifically methodology in sampling
techniques, recruitment strategies, administration methods and credible measurement to ensure
representativeness of general population. There is still a challenge in conducting AMR module in
HWS in terms of non-response bias and validity and reliability of questionnaire which has to be
evaluated.
After consulting expert and pilot test, the questionnaire was adapted to improve validity and
reliability. In the next round of HWS 2019, the AMR module will add questions about evaluation the
awareness of antibiotic use and AMR. The inputs from systematic review will be used for next round
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of survey in terms of scientifically methodology and credible measurement. However, this is the
national survey which has some gaps e.g. reasons behind inappropriate antibiotic use behaviors.
Furthermore, the findings from survey are not fully beneficial if there is not a further process
of data utilization to identify problems and find solutions. After convening meeting with stakeholders,
there was a gap to maximize use of research findings and communicate with relevant stakeholders
beyond health sectors such as media and civil society organizations. It should be continuous
channels or platforms in both one-way and two-way communication such as policy papers, meetings,
committee, etc. Additionally, the key findings from measurement tools are necessary to guide strategic
plans and actions aligned with goal of NSP-AMR.
To strengthen monitoring and evaluation system, there should have a supporting system from
evidence-based research and networking among stakeholders. Monitoring and evaluation are parts of
planning and there are dynamic processes. The important action is a feedback loop of M&E which
activate system planning by using results from M&E. The way forward of this issue is a focus on
M&E data utilization that can point out decision-making of policy to tackle inappropriate antibiotic
use among general population.

Recommendation
1. Setting platforms to maximize use of measurement tools determining the level of knowledge
and awareness on AMR in general population e.g. policy papers, meeting with subcommittee
2. Developing public communication strategy on AMR based on evidence with engagement
relevant stakeholders through subcommittee on AMR awareness platform
a. Comprehensive and prioritized key target groups, communicating messages and
communication channels
i. identify specific target groups especially low level of knowledge
ii. analyze prioritized knowledge gaps
iii. define effective communication channels based on research and
communication science
iv. create communicating messages based on users’ insight
v. collaborate with stakeholders in both health and communication sectors to
create innovative activities
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b. Well-structured of strategic plan in terms of objective, activities and monitoring and
evaluation
i. set technical working group who are responsible for drafting strategic
planning
ii. expand networks in all levels especially subnational and community levels
3. Supporting specific researches in both national and subnational levels to define root cause of
problems e.g. qualitative researches to identify reason behind inappropriate antibiotic use
4. Integrating with other strategies in Thai National Action Plan on AMR especially building
competency and stewardship in health professionals with monitoring system

