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ABSTRACT

Introduction: Low- and middle-income countries (LMICs) are crucial in the global response to
antimicrobial resistance (AMR), but diverse health systems, healthcare practices, and cultural
conceptions of medicine can complicate global education and awareness-raising campaigns. The social

sciences can help understand LMIC contexts but remain underrepresented in AMR research.

Objective: To contribute to the social understanding of AMR-related population behaviour in LMICs.

Design: Observational study: cross-sectional rural health behaviour survey, representative on the

population level.

Setting: General rural population in Chiang Rai (Thailand) and Salavan (Lao PDR), surveyed between

November 2017 and May 2018.

Participants: 2141 adult members (>18 years) of the general rural population, representing 712,000

villagers.

Outcome measures: Antibiotic-related knowledge, attitudes, and practices across sites and healthcare

access channels.

Findings: Villagers were aware of antibiotics (Chiang Rai: 95.7%; Salavan: 86.4%; p<0.001) and drug
resistance (Chiang Rai: 74.8%; Salavan: 62.5%; p<0.001), but the usage of technical concepts for
antibiotics was dwarfed by local expressions like “anti-inflammatory medicine” in Chiang Rai (87.6%;
95% confidence interval: 84.9-90.0) and “ampi” in Salavan (75.6%; 95% CI: 71.4-79.4). Attitudes
against over-the-counter antibiotics were not linked to lower antibiotic consumption from informal
providers (Chiang Rai: p=0.245; Salavan: p=0.695), but to disproportionately high antibiotic

consumption from public healthcare providers in Salavan (p<0.001; Chiang Rai: p=0.374).

Conclusions: Locally specific conceptions and counter-intuitive practices around antimicrobials can
complicate  AMR communication efforts and entail unforeseen consequences. Overcoming

“knowledge deficits” alone will therefore be insufficient for global AMR behaviour change. We call
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for an expansion of behavioural AMR strategies towards “AMR-sensitive interventions” that address
context-specific upstream drivers of antimicrobial use (e.g. unemployment insurance) and complement

education and awareness campaigns.

Registration: clinicaltrials.gov identifier NCT03241316

STRENGTH AND LIMITATIONS OF THIS STUDY

e Provincial-level representative survey using three-stage stratified cluster random sampling
design

e Survey based on preceding qualitative research on antibiotic use in Southeast Asia

e Inclusion of general population enables insights into formal and informal healthcare utilisation

e Cross-sectional analysis of rural health behaviours excludes seasonal change and urban settings

e Two-month recall period enabled greater inclusion but may bias responses towards better

educated population groups

MAIN TEXT

Introduction

Antimicrobial resistance (AMR) threatens modern medicine by rendering antimicrobial drugs
inefficacious. Multi-faceted global strategies target human, animal, and plant health alongside the
environment and food production and safety to respond to this “superbug crisis” [1]. In human health,
supply-sided responses include incentives to stimulate drug research and development; action on the
demand side intends to limit and target antimicrobial use for instance through new diagnostic
technologies, public health intervention to improve vaccine coverage and hygiene, and other
antimicrobial stewardship activities like restricted dispensing of antibiotics and prescriber feedback

[2-4]. As an interdisciplinary field, the social dimensions of the problem are being recognised in global
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AMR policy, which are typically addressed via education and awareness-raising activities aimed at

governmental staff, healthcare workers, and the general public [2].

Low- and middle-income countries (LMICs) play an important role in the global response to AMR.
However, diverse health systems, healthcare practices, and conceptions related to the use of
antimicrobials require social sciences research to understand local contexts and the complexity of
human behaviour in LMIC settings. For example, with a focus on the health behaviour of the general
public, the anthropological literature suggests that social factors like precarity and discrimination can
influence medicine use independently of awareness [5]; psychology and behavioural economics
indicate that health decision-making processes interact with the social environment and contextual
change to create adverse behavioural biases [6 7]; and communication studies research points at
interferences between awareness campaigns and local contexts that can entail unforeseen
consequences like politicisation, stigmatisation, or accidentally encouraging the behaviours they try to
discourage [8 9]. Such examples underline the possible contribution of the social sciences to AMR,
but they remain persistently underrepresented with less than 2% of all AMR-related publications (see

Appendix Figure A1 for a time trend) [10]. This is problematic for at least three reasons:

e We currently have an insufficient social science knowledge base for behavioural interventions
in AMR—a global health priority that has attracted more than £600 million of AMR
expenditure and future commitments [11-13].

e The recent withdrawal of large pharmaceutical companies from antimicrobial research and
development [14] threatens the AMR supply-side response, requiring yet more effective action
on the demand side.

e More extensive social sciences work can yield novel social innovations as a benefit of

disciplinary diversification [15].

The objective of this paper was to contribute to the understanding of LMIC contexts and AMR-related

human behaviour from a social science perspective, for which we explored antibiotic-related
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2 113 knowledge, attitudes, and practices of the general population in two LMICs. We report findings from
6 114 a provincial-level representative survey of rural health behaviours as part of the interdisciplinary
7
8 115  “Antibiotics and Activity Spaces” project [16].! We implemented the study in Southeast Asia, which
9

:(1)116 is characterised as a region “at high risk of the emergence and spread of antibiotic resistance in

12
13
14
15118  tourist arrivals in 2016 [18]. the potential of cross-border spread of drug-resistant microbes also gives
16

17119  AMR research in Southeast Asia a global relevance—as the recent importation of multi-drug-resistant
18

;3120 Neisseria gonorrhoeae to the UK showed [19]. Within Southeast Asia, Thailand and Lao PDR lent

117 humans” [17]. With more than 9% of global air passengers and more than 110 million international

21
52121  themselves for a comparative analysis because of their physical and cultural proximity, and Chiang

23

24122  Rai (Thailand) and Salavan (Lao PDR) in particular had similarly varied terrain and large and
25

;?123 ethnically diverse rural populations. The main field site differences were Thailand’s more advanced

28
29124 economic and health system context and more established AMR action plan [20].

30
31
32
33125  Methods
34

35
36126  Research Design

37
38
39
40
41128  purposive selection of five districts per province, we selected a random sample of 30 primary sampling
42

43129  units (PSUs) per province (six per district), stratified by distance to the nearest district headquarters.
44

127  Our study design was a three-stage stratified cluster random survey (Figure 1): Following the

22130 The second stage was the selection of an interval sample of 5% but at least 30 of all households in the

47
48131 PSU, which we approximated as residential structures on satellite maps [21]. The third and final stage

49

50132  was the random selection of available household members (one for every five members). At each
51

2133 sampling stage, we substituted unavailable selections (1) with a stratified random replacement for the

54
55
56
57
58

59
60 in patients’ healthcare-seeking pathways?” [16].

! This paper contributes to the project’s research question, “What are the manifestations and determinants of problematic antibiotic use
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random PSU sample, (2) with the nearest available neighbour for the interval sample of households,
and (3) with a simple random replacement for the random household member sample (replacement
numbers indicated in Figure 1). The cross-sectional data collection took place between November 2017

and May 2018.

[Insert Figure 1 about here]

Figure 1. Survey sites and multi-stage sampling process.

Source: Authors, adapted from Wikimedia Commons [22].

Notes: Unavailable selections at each sampling stage were substituted with a random replacement for the random samples of PSUs and
household members, and with the nearest available neighbour for the interval sample of households. One PSU could contain more than
one administrative village; if the first-chosen village contained less than 600 houses, then adjacent villages would be included.
PSU=Primary Sampling Unit.

Study Population

Our study population was the general adult population of rural Chiang Rai and Salavan (522,000 in
Chiang Rai and 190,000 in Salavan as per census data), from whom we drew a representative sample
of 1158 villagers in Chiang Rai and 983 in Salavan. We did not specifically sample patients, but we
recorded any acute illness episode or accident-related injury if one occurred within the last two months

of the interview, both for the respondents and any children under their supervision.

Patient and Public Involvement

This study did not sample patients but only adult members of the general public. The survey instrument
was based on preceding qualitative research in Southeast Asia [24 25], in which patients, healthcare
providers, and healthy adults participated. This preceding research prompted the research interest in
treatment-seeking behaviours and conceptions of medicine and illness among the broader rural

population in Southeast Asia. We will disseminate our findings through outreach to policy stakeholders
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2

2 160  and local development organisations, through public engagement activities like the World Antibiotic
5

6 161  Awareness Week, and though our local network of collaborators in the field sites.

7

8

9 162

10

1;163 Data Collection

13

14164  Our survey instrument was a 45-minute face-to-face questionnaire (see Supplemental Material). It was
15

1?165 administered on tablets running the survey software SurveyCTO (Dobility Inc., Cambridge, MA,

18 . . . .
19166 USA) by locally recruited survey teams comprising seven enumerators and two survey Supervisors per

20

21167  country, who received five days of full-time classroom and field training. The original English
22

32168 questionnaire was translated into Thai and Lao by the research team, and local translators were
25
26
27 . . . . . . . ., . . . .
28170  questionnaires were piloted in rural Chiang Rai and Salavan, with 50 cognitive interviews supporting
29

30171  the questionnaire development and revision as well as the contextualisation of the survey data (not
31

§§172 reported here; interview guide in Supplemental Material) [23].

34
35173 The questionnaire covered basic demographic and socio-economic information, antibiotic-related
36
37
38

39
40175  injuries. When measuring people’s awareness of antibiotics, we could not simply ask villagers whether

169  recruited for the 228 instances where we encountered language barriers in the village. The

174  knowledge and attitudes, and treatment-seeking behaviour during acute illnesses and accident-related

42176  they knew what “antibiotics” are, considering that (a) a variety of local terms related to antibiotics, (b)
44177 people may be familiar with specific antibiotic brands but not aware of their antibiotic attributes, and
46

47178  (c) the understanding of technical language was uncommon (see Results section for evidence on this

49179  point). We therefore asked respondents first if they recognised images of common antibiotics in the
50

g;ISO field site.i' In the 108/1974 (5.5%) of cases where the respondents did not mention “antibiotics,” its

53
54181 colloquial equivalents, or the names of specific antibiotic types, we asked them if they had heard about

55
56
57
58
59

60 terms and medicines in circulation). See questionnaire in the Supplementary Material.

i Three images on the survey tablet in Chiang Rai and a bag with seven local antibiotics in Salavan (considering the wider range of
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“anti-inflammatory drugs” (“swdsnen” or “yah kae ak seb”) in Thai and ‘“germ resisters”
(“eJ90r MCq "o or “yah dtan suea’) in Lao as common local notions of “antibiotics.” We next

asked about the purposes for which the respondent would use these antibiotics, which served as
information alongside inputs from local pharmacists to triangulate in later parts of the questionnaire
whether the respondent received antibiotics during an illness. However, 752/2986 (25.2%) medicine
use episodes could not be confirmed as either antibiotic or non-antibiotic (e.g. “white powder” or
“green capsule”). We included these uncertain cases as “potential” antibiotic use episodes to capture

behaviour more comprehensively.

Data Analysis

In order to inform the current global health agenda on antibiotic education and awareness raising, we
used descriptive statistical analysis to describe the patterns of knowledge, attitudes, and practices
across the two field sites, using the variables described in Appendix Table A2. If the common policy

narrative holds, then we would expect rural populations in Chiang Rai and Salavan to exhibit:

e low degrees of antibiotic-related knowledge,

e generally high levels of antibiotic consumption especially from informal sources (e.g.
unregistered shops selling antibiotics over the counter), and

e Jower general antibiotic use and a higher share of supervised antibiotic use from formal

healthcare providers among people whose attitudes correspond to awareness-raising messages

for AMR (based on FAO/OIE/WHO material, see Appendix Table A2) [1].

We stratified and compared the samples by field site and estimated provincially representative patterns
using post-stratification weights based on census data (considering village size and district-specific

age and gender composition) and adjusting the results for the multi-stage sampling design with the
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2

2 205  help of the SVY suite of commands in Stata 15 (StataCorp, College Station, TX, USA). We separately
5 .

6 206 analysed the full sample and the subset of respondents who reported a recent illness, whereby we tested
7

8 207  differences in knowledge, attitudes, and behaviours across sites and across antibiotic access channels

:(1)208 with X? tests for binary and Wilcoxon rank-sum tests (two-sided) for non-normally distributed

12
13
14
15

209  variables. We considered p values below 0.05 statistically significant.

16
17210  Results
18

19 . .. . . . .
20211 Representative statistical data of Chiang Rai and Salavan are presented in Table 1. In terms of socio-

21
22212 demographic characteristics of the rural population in the two provinces, Chiang Rai villagers were
23

;‘5‘213 older on average (p<0.001), tended to have received more formal education (p<0.001), and had higher

;?214 asset wealth (p<0.001), while fewer Salavan villagers belonged to the local majority ethnicity
28

29215 (p=0.030).

30

31 ... e e . . . . .
35216 Respondents’ recognition of antibiotics in Chiang Rai was significantly higher than in Salavan, but

33
34217  overall high in both sites (Chiang Rai: 95.7%; Salavan: 86.4%; p<0.001). Recognition of the phrase
35
23218 “drug resistance” was high as well, whereby 74.8% recognised the term in Chiang Rai and 62.5%
38
39
40
41220  antibiotic-related knowledge and attitudes aligned more closely with FAO/OIE/WHO messages in
42

43221  Chiang Rai than in Salavan (p<0.001 for all four questions). Across the four questions, respondents in
44

219  (p<0.001) recognised either of the two common variations in Salavan. Table 1 further indicates that

22222 rural Chiang Rai had an average answer score of 1.8 as opposed to rural Salavan with 0.7 (p<0.001).

47
22223 Figure 2, Panel a demonstrates the ways in which people related to “antibiotics.” In Chiang Rai,
50
51
52
53225  responses (“swidnavw” or “yah kae ak seb;” a vernacular notion specific to antibiotics)." Only 7.2%
54
55
56
57
58

59 iii A ctual anti-inflammatory medicine like ibuprofen would usually be referred to by its brand names.

60

224 respondents commonly referred to antibiotics as “anti-inflammatory drug,” representing 87.6% of all
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: Page 10
2
2 226  used the official term for “antibiotic” (“enl§%me” or “yah pa ti chee wa na”) alongside “germ killer”
5
6 227  and specific antibiotic types like “corlam” (chloramphenicol; 4.6%). In rural Salavan, a larger portion
7
8 . o > @
9 228  of 38.6% used the official term for antibiotics (“&J9C) V€] &” or “yah dtan suea,” translated as
10
1 1 . . . . .
12229  “germ resister”), but Salavan respondents were also more likely to use various colloquial expressions
13
14230  for specific types of antibiotics, like “Ampi” with 75.6% and “Amok” with 35.3%.
15
16
17231
18
19 . . . . .
20232  Table 1. Provincial-level estimates of rural surveys in Chiang Rai and Salavan.
21
22
23 Chiang Rai Salavan p value
24 Demographics
;5 Number 1158 983 .
2? Female? 51.3% (44.9-57.6) 50.9% (47.0-54.9) 0.927
Age? 46 (13) 37 (20) <0.001
28
29 Education (years) 6.3 (4.5) 4.4 (5.5) <0.001
30 Speaking Thai / Lao 92.4% (89.9-94.2) 93.6% (91.9-94.9) 0.348
31 Wealth index 0.7 (0.1) 0.4 (0.2) <0.001
32 Buddhist religion 81.9% (77.4-85.7) 67.5% (61.7-72.9) <0.001
33 Thai/Lao nationality 95.0% (93.1-96.4) 98.8% (97.7-99.4) <0.001
34 Majority ethnic group (Thai/Lao Loum) 65.2% (59.6-70.4) 56.2% (49.9-62.2) 0.030
35 Antibiotic knowledge / attitudes
36 Number 1158 983 .
37 Aware of antibiotics 95.7% (94.0-96.9) 86.4% (83.6-88.7) <0.001
38 Aware of drug resistance® 74.8% (71.1-78.2) 62.5% (58.1-66.7) <0.001
39 Would not buy antibiotics over the counter 57.0% (52.7-61.1) 27.7% (24.6-31.0) <0.001
40 Prefers antibiotics over alternatives 61.8% (57.9-65.5) 24.8% (21.1-29.0) <0.001
41 Does not keep antibiotics for future use 57.1% (53.1-61.0) 16.2% (13.2-19.8) <0.001
42 Knows that antibiotic resistance can spread 9.1% (7.2-11.5) 3.4% (2.1-5.5) <0.001
43 Answer score (0 to 4) 1.8 (0.9) 0.7 (1.0) <0.001
44 Illness episodes®
45 Number 608 356 .
46 Self-rated severity (1=mild, 2=medium, 3=severe) 1.6 (0.7) 1.8 (0.8) 0.015
47 Duration of illness episode (days) 6.8 (7.1) 6.5(7.9) 0.413
48 Treatment-seeking behaviourc
49 Number 608 356 .
50 Public healthcare provider 29.0% (24.8-33.7) 44.8% (37.8-52.0) <0.001
51 Private healthcare provider 25.0% (20.5-30.1) 23.8% (17.8-31.0) 0.777
52 Informal healthcare provider 8.5% (6.1-11.8) 6.9% (3.9-11.8) 0.504
53 Care from family or self-care 88.8% (84.3-92.2) 93.2% (88.3-96.1) 0.133
54 Other types of healthcare access 0.3% (0.1-1.4) 6.0% (2.8-12.3) <0.001
55 Medicine use episodes per illness*
56 Number 608 356 .
57 Medicine use episodes 2.2 (1.7) 2.5(2.3) 0.050
58 Non-antibiotic medicine use episodes 1.6 (1.2) 1.3(1.4) 0.048
59 Antibiotic use episodes 02 (0.5) 0.4 (0.7) <0.001
60 Potential antibiotic use episodes 0.4 (0.9) 0.9 (1.8) <0.001

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



42252

45253
46

47
254
487355
49256
50257
51258
52
53
54259
55
56260
57
58
2261
60

BMJ Open Page 12 of 59

Page 11

Antibiotic use episodes per illness from informal sources 0.0 (0.2) 0.1(0.4) 0.092
Antibiotic / potential antibiotic use episodes from informal sources 0.1 (0.3) 0.2 (0.7) 0.020

Source: Authors’ analysis of survey data.

Notes: Population-weighted statistics, accounting for complex survey design. Not applicable categories indicated with “..” Group
comparison using X2 tests for binary and Wilcoxon rank-sum tests for non-normally distributed variables.

a. Due to population weighting, samples reflect the same sex and age profiles as the respective censuses.

b. Comparing Thai “due yah” with the combined Lao “due yah” and “lueng yah.”

c. Completed illnesses experienced by respondent or child under their supervision, excluding incomplete episodes.

Reported purposes of antibiotic use were yet more varied and are displayed in Figure 2, Panel b. The
most common use was the treatment of external wounds (Chiang Rai: 33.7%; Salavan: 44.4%;
p<0.001). Other frequently reported uses in Salavan included coughs (30.5%; Chiang Rai: 10.9%;
p<0.001) and fevers (30.5%; Chiang Rai: 8.3%; p<0.001). Thai respondents further indicated common
use of antibiotics for sore throats (Chiang Rai: 36.3%; Salavan: 28.9%; p=0.016) and for the more
general idea of an “inflammation” of the body (Chiang Rai: 23.5%; Salavan: 18.6%; p=0.083). Thai
respondents would also more often limit their use to whatever a healthcare worker would recommend
(Chiang Rai: 9.5%; Salavan: 5.4%; p=0.037), while 2.3% indicated that they would treat their plants
or animals (dogs and chickens) with antibiotics (Salavan: 0.1%; p<0.001). Using antibiotics to treat

infections or to fight bacteria and germs was only mentioned by a small minority of the rural

populations (Chiang Rai: 2.4%; Salavan: 2.8%; p=0.243).

[Insert Figure 2 about here]

Figure 2. Common names and purposes for antibiotics.

Source: Authors’ analysis of survey data.

Notes: Only including respondents who indicated that they had seen the presented medicine (i.e. common antibiotics) before. Chiang
Rai: n = 1076; Salavan: n = 775. Population-weighted statistics, accounting for complex survey design. Multiple response permitted.
Error bars indicate 95% confidence interval.

Table 2 indicates that—though people typically recognised the term “drug resistance”—the responses
to the question “What do you think is drug resistance?” only rarely corresponded to clinical definitions,

and the coexistence of two common translations of the term in Lao PDR complicated the picture
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2
2 262  further. In Chiang Rai, 10.6% of the interpretations related to antibiotics and/or drug-resistant germs.
6 263 Lao respondents linked the official term “due yah” to clinical definitions in 7.7% of all interpretations,
7

8 264  and the colloquial term “/ueng yah” in 9.6% of all interpretations. Not unlike other high- and low-

1(1)265 income countries [26], drug resistance was typically interpreted as a growing tolerance of the body

12
13
14
15267  in Chiang Rai were the incorrect or erratic use of medicine (12.5%), and an understanding of drug
16

17268  resistance as side-effects of or allergic reactions to medicine in general (4.2%). In Salavan, “due yah”
18

266  towards medicine as a result of repeated use (not limited to antibiotics). Other common interpretations

;3269 was often interpreted as a refusal or “stubbornness” to take medicine (21.8%; possibly due to its literal

21
92270  translation into “stubborn [to the effect of| medicine”), while its vernacular equivalent “lueng yah”

23

24271  was often interpreted in the opposite way as a psychological dependence or addiction to medicine
25

26272 (24.9%).
27

28

29273

30

31

32274  Table 2. Awareness and interpretations of “drug resistance.”
33
34
35 Chiang Rai Salavan

36
37 “due yah” “due yah” “lueng yah”

38 Awareness
39 among 72.9% 27.1% 58.8%
40 rural (67.4-77.8) (22.2-32.6) (54.6-63.0)
41 population

42

43 Top 5 interpretations

44

45 Body becomes
46 Rank 1 tolerant to
47 medicine

Body becomes
tolerant to
medicine

Body becomes
tolerant to
medicine

54.1%
(49.3-58.9)

38.1%
(30.4-46.4)

50.9%
(44.7-57.1)

48 Lo .

49 Taking medicine ~ 12.5% Latientis | 21.8% Addicted to /
Rank 2 incorrectl (10.2-15.3) stubborn, (14.8-31.0) preference for

50 y ) ) refuses medicine ' ’ medicine

51

52 Rank Reference to 10.6%  Side-cffects, drug  9.2% Reference to 9.6%
53 ank 3 antibiotics, drug-

antibiotics, drug-
54 resistant germs (8.1-13.8) allergy (5:2-15.8) (6.9-13.1)

resistant germs
55 Reference to
V) o,
56 Rank 4 Don’t know ( 466'3;’ 7 antibiotics, drug- 7.7%
57 .6-8.

resistant germs
58

59
60

24.9%
(20.2-30.2)

: 4.0%
(4.7-12.5) Don’t know (2.3-6.8)
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3 Addicted to / Sick i

4 Rank s Side-effects, drug 42% ore e 7.1% aoness s 2.9%

5 allergy (2.6-6.7) ne (3.5-13.8) : (1.3-6.2)

6 medicine unresponsive

7 275 Source: Authors’ analysis of survey data.

8 276 Notes: Ranking percentages only include respondents who indicated that they had heard the respective term “drug resistance” before.
277 Chiang Rai: n = 871; Salavan (due yah): n = 206; Salavan (lueng yah): n = 470. Population-weighted statistics, accounting for complex

2278 survey design. Only single response permitted. In Salavan, the common response “due yah means lueng yah” (24.8% [18.4-32.6]) was

10279 recoded to incorporate respondent’s definition of /ueng yah.

11280
12
13

14281  Among our 2141 respondents, we captured 608 illness episodes in Chiang Rai and 356 in Salavan.
15

:?282 Table 1 illustrates that healthcare utilisation during these episodes varied slightly across the two field

1

12283 sites. Chiang Rai respondents accessed a narrower spectrum of healthcare providers and were
20

21284  significantly less likely to access public and “other” healthcare providers (p<0.001 in both cases). Both
22

32285 sites also exhibited a high level of medicine access, with 2.2 and 2.5 medicine use episodes during an
25
26
27 . . . . . . . .

28287  higher use of non-antibiotic medicine (Chiang Rai: 1.6; Salavan: 1.3; p=0.048). In contrast,
29

30288  respondents in Salavan had more episodes of antibiotic use per illness (Chiang Rai: 0.2; Salavan: 0.4;
31

§§289 p<0.001), and more usage of medicines that could potentially include antibiotics (Chiang Rai: 0.4;

286 illness Chiang Rai and Salavan, respectively (p=0.050). Respondents in Chiang Rai thereby indicated

34
35290  Salavan: 0.9; p<0.001). The pattern of antibiotic access was similar for informal sources, but generally

36
37291  lower in Chiang Rai: confirmed antibiotic use from informal channels represented 1.6% of all medicine
38

23292 use episodes in Chiang Rai and 3.3% in Salavan; and 3.6% in Chiang Rai and 7.9% in Salavan if

41 . e . . .
47293 unconfirmed but potential antibiotic use episodes are included.

43
22294 Appendix Table A3 compares differences between individuals who accessed antibiotics from public,

46
47295  private, and informal sources. Contrary to intuition, patients receiving antibiotics from informal

48
49296  sources had no less wealth or formal education than users of public healthcare. Indeed, wealthier and
50

;297 more educated individuals in Chiang Rai were significantly associated with receiving antibiotics from

53 . . .. .
54298  informal sources (wealth: p=0.012; education: p=0.032). Similarly, awareness of drug resistance was

55
56299  not significantly lower among patients who received antibiotics from informal sources, while the share

57
58300  of respondents who linked drug resistance to biomedical notions of AMR in Salavan was significantly

60
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higher among individuals accessing antibiotics through informal channels compared to public channels
(13.4% vs. 4.4%, p=0.030). Patients who accessed antibiotics through informal channels were
nevertheless significantly more inclined towards buying over-the-counter antibiotics than public

antibiotic users (Chiang Rai: p=0.040; Salavan: p<0.001).

Figure 3 compares antibiotic use episodes from public, private, and informal healthcare providers,
depending on the patient’s attitude towards buying over-the-counter antibiotics (upper section: Chiang
Rai; lower section: Salavan; dark-grey-shaded bars for confirmed antibiotics, light-grey-shaded bars
for potential antibiotics). The figure demonstrates that the average number of antibiotic use episodes
from informal sources was only marginally different for people with different attitudes (although
statistically significant in Chiang Rai at p=0.030 for the subset of confirmed antibiotics). However,
antibiotic use episodes from public healthcare providers were disproportionately higher among people
who reported that they would not buy over-the-counter antibiotics, the difference of which was

statistically significant in Salavan (p<0.001).%v

[Insert Figure 3 about here]

Figure 3. Antibiotic use episodes across field sites and channels of antibiotics access, by attitude

towards buying over-the-counter antibiotics.

Source: Authors’ analysis of survey data.

Notes: Including antibiotics and unclassified medicines that may be antibiotics. Illness-level data, including only completed illnesses
experienced by respondent or a child under their supervision. Chiang Rai: n = 608; Salavan: n = 356. Population-weighted statistics,
accounting for complex survey design. Multiple types of healthcare access per individual and illness episode possible. Group comparison
using Wilcoxon rank-sum tests. Arrows illustrate differences and do not imply a causal relationship. OTC=over-the-counter.

v Considering only confirmed antibiotic use episodes, the difference was still statistically significant at p=0-030.
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z 323  Discussion and Conclusion

5

6 324  Our paper aimed at informing the understanding of LMIC contexts and AMR-related general
7

S 325  population behaviour through a study of antibiotic-related knowledge, attitudes, and practices in rural
10

11326  Thailand and Lao PDR. We demonstrated that rural populations exhibited:

12

13 . . . . . .

14327 e mixed but surprisingly high levels of awareness and attitudes corresponding to AMR
15

16328 awareness-raising material, although only a minority of villagers were familiar with technical
17

12329 notions of antibiotics and drug resistance;

2 . e - .

2(1)330 o relatively low levels of antibiotic access from informal sources; and

22

23331 e surprisingly counter-intuitive links between informal antibiotic use, people’s socio-economic
24

;2332 status, and their attitudes—especially among villagers in Salavan, who had disproportionately
;;333 high antibiotic use if their attitude showed a disinclination against over-the-counter antibiotics.
29

2?334 Our survey data also revealed profound differences between the two field sites despite their cultural

32
33335  and geographical proximity. For example, villagers referred to antibiotics with wide-ranging and

34
35336  locally specific vernacular expressions (only a minority adopted technical language in either site), and
36

;73337 “drug resistance” was typically understood as a general tolerance of the body to medicine but local
39

40
41

j§339 The surveys were implemented after the Monsoon season to reduce accessibility barriers like

338 interpretations ranged from patients refusing medicine to patients being addicted to medicine.

44
45340 landslides, floods, and farm work. This temporal focus meant that our survey was not able to capture

46
47341  internal migration or seasonal change affecting the epidemiological environment. The rural survey is
48

23342 also unable to speak for urban health behaviour or behavioural patterns outside rural Thailand and Lao

51
52
53
54344  awareness-raising activities for the general public may interact). Lastly, our focus on health behaviour
55

56345  and our 60-day recall period could introduce recall and social desirability biases. Most LMIC health
57

343  PDR, or for awareness and behaviour among healthcare staff and policy makers (with which

§§346 behaviour research uses 14-30-day recall periods; longer recall periods can lead to underrepresentation
60
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of lower educated groups [27]. However, for a survey of behaviour rather than of epidemiological
patterns, 14-day recall would have truncated the sample to an impractical size (omitting 540/964
[56.0%] of all responses) and neglected that illness episodes often extended beyond a fortnight (as was
the case for 91/964 [8.7%] of the recorded illnesses). In response, we conducted regular review
sessions with our survey team to identify and alleviate social desirability; we excluded chronic
illnesses; and our questionnaire asked our respondents to walk through the sequence of events, which
improves recall [28]. While we cannot rule out a residual risk of social desirability and recall bias, it
is not clear a priori whether and how any remaining bias would affect our comparison of antibiotic

uses across different healthcare providers.

By virtue of being a representative rural survey in northern Thailand and southern Lao PDR, the
specific notions and behavioural patterns around antibiotic use are not generalisable beyond the study
context, even though similar interpretations of antibiotics as “anti-inflammatory medicine” exist
elsewhere (e.g. in China) [29]. However, the findings of our study have a broader relevance insofar as
they expose the complexity of local knowledge and its relationship to AMR-related behaviour. On the
one hand, our work underlines the challenges facing public awareness campaigns as the current
principal strategy to change AMR-related population behaviour. For example, if not mindful of the
local context, the slogan of the 2017 World Antibiotic Awareness Week to “use antibiotics wisely to
combat rising drug resistance” could plausibly entail increased antibiotic use or the use of stronger
medicine if people understand drug resistance as stubbornness of patients or as a problem applying to

all types of medicines.

On the other hand, our study also demonstrated that the link between knowledge, attitudes, and
antibiotic-related behaviour may be weak in LMIC contexts. This disjunction is not new [5], but the
counter-intuitive link between education, antibiotic-related attitudes, and antibiotic use from informal
sources suggests that AMR-related information can easily entail unintended consequences—

knowledge and awareness empower, but people themselves decide how they will use this new “power”
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2 372  in their daily lives [30]. For instance, villagers may not necessarily buy antibiotics from unregulated
5 . . .

6 373  corner shops because of ignorance, but because they become more assertive about their health.

7

S 374  Considering potential misunderstandings in AMR communication on the one hand and contextual
10

11375  determinants of behaviour beyond knowledge deficits on the other, we call for an expansion of
12

13376  behavioural AMR strategies to address structural factors of behavioural change. For example,
14

:2377 vulnerability and adversity may drive people into seemingly irrational antimicrobial use [31]. A sick

17 .. . . . .. .
18378  labourer or factory worker may take antimicrobials desperately to maintain their job and to sustain

19

20379  their families, in which case it would be futile trying to convince them that their hardship is secondary
21

353 80  to the global health goal of tackling AMR. Yet, it may be possible to alleviate their pressure to consume
24
25
26 ., . . . . . . .

27382  such “AMR-sensitive interventions” to address upstream drivers of antimicrobial use and to
28

29383  complement education and awareness campaigns—similar to nutrition-sensitive interventions that
30

381  antimicrobials through paid sick leave and unemployment insurance. We propose the exploration of

2;384 target the determinants of mal- and undernutrition through upstream interventions like social safety

33
34385  nets (rather than e.g. providing supplements directly to people) [32]. AMR-sensitive interventions

35
36386  require us to venture out of health policy terrain into broader development policy. There is yet little
37

22387 evidence whether and how such context-oriented approaches bear fruit. Greater involvement of the

40 . . . . y . .
41388 social sciences is necessary to uncover this gap and to find constructive solutions that address the social

42
43389  factors of which AMR is a symptom.

44

45
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a) Chiang Rai (Thailand) Stage O: District selection (purposive) b) Salavan (Lao PDR)
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Stage 1: Villages (stratified random sample)
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16 3 ;.V-C 1,143 households, 907 households,
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{
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19 Stage 3: Respondents (simple random sample) S

. e S RA
20 Sl 7S 1,158 respondents, 983 respondents, o MA\K“\Y il <
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22 Survey sites and multi-stage sampling process. Source: Authors, adapted from Wikimedia Commons [22].

23 Notes: Unavailable selections at each sampling stage were substituted with a random replacement for the

24 random samples of PSUs and household members, and with the nearest available neighbour for the interval

25 sample of households. One PSU could contain more than one administrative village; if the first-chosen

village contained less than 600 houses, then adjacent villages would be included. PSU=Primary Sampling
Unit.
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a) Commonly mentioned names for antibiotics Salavan
Anti-inflammatory medicine "Ampi" (Ampicillin) =—
Germ killer Antibiotic (official term) _
Antibictic (official term) "Amok" / "Moxi" (Amoxicillin) —
"Herd" (Heromycin) / TC-Mycin *Tetra" (Tetracydline) =t
“Corlam” (Chloramphenicol) "Gulalam” (Chloramphenicol) _—

Capsule medicine "Sepasin” (Cephalexin) ]
Pain reliever "Peni" (Penicillin) 2l
"Amoxi” /"Moxi" (Amoxicillin) "Para" (Paracetamol) / Veracold =—
"Ampi" (Ampicillin) Pain reliever |E—
"Peni” (Penicillin) "Hero" (Heromycin) |
"Tetra" (Tetracycline) Anti-inflammatory medicine [
"Para" (Paracetamol) / Sara / Tiffy Capsule medicine
Other names Other names =
“Dor't know" "Don't know™ =
0% 20% 40% 60% 80%

b) Commonly mentioned purposes for antibiotics Salavan
Sore throat External wounds =
External wounds Cough —_
Inflammation Fever =
Muscle pain, body aches Sore throat =
Cough Stomach conditions —
Whatever the doctor suggests Cold, flu, runny nose =
Fever Inflammation =
Cold, flu, runny nose Headaches, migraine —

Stomach conditions Muscle pain, body aches =—
Fighting infections / germs Skin conditions =
Non-human use (plants, animals) Diarrhoea |
Skin conditions Whatever the doctor suggests |
Headaches, migraine Fighting infections / germs |+
Diarrhoea Non-human use (plants, animals)
Other Other =—
"Don't know" "Don't know" ¥
0% 20% 40% 60% 80%
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100%

100%

Percent of rural population who recognised antibiotics.

Common names and purposes for antibiotics. Source: Authors’ analysis of survey data. Notes: Only
including respondents who indicated that they had seen the presented medicine (i.e. common antibiotics)
before. Chiang Rai: n = 1076; Salavan: n = 775. Population-weighted statistics, accounting for complex

survey design. Multiple response permitted. Error bars indicate 95% confidence interval.
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Public Healthcare

m Confirmed antibiotic use episodes
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Attitude towards buying antibiotics, and access to healthcare

Potential antibiotic use episodes

Antibiotic use episodes across field sites and channels of antibiotics access, by attitude towards buying over-
the-counter antibiotics. Source: Authors’ analysis of survey data. Notes: Including antibiotics and
unclassified medicines that may be antibiotics. Iliness-level data, including only completed illnesses
experienced by respondent or a child under their supervision. Chiang Rai: n = 608; Salavan: n = 356.
Population-weighted statistics, accounting for complex survey design. Multiple types of healthcare access per
individual and illness episode possible. Group comparison using Wilcoxon rank-sum tests. Arrows illustrate
differences and do not imply a causal relationship. OTC=over-the-counter.
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Appendix Figure Al. Trend of AMR-related social sciences and multidisciplinary publications, 1970—

2017.

Share of all AMR-related publications

3.0%

2.5%
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1.5% \’

1.0% \’ /\/\/\’ \/

0.5% W

00% —= —

1970 and 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

Total number of annual e " Multidisciplinary"” "Social Sciences" "Social Sciences" +
AMR publications (% of total, left- (% of total, LHS) related disciplines
(right-hand side) hand side [LHS]) (% of total, LHS)

Source: Authors, based on Elsevier B.V. [15].
Notes: Data until 2018, as of 9 October 2018. Disciplines as reported by Scopus database, with “‘Social Sciences’ + related disciplines”
providing upper bound of social science publications including Arts and Humanities;” “Business, Management and Accounting;”
“Decision Sciences;” “Economics, Econometrics and Finance;” and “Psychology” alongside “Social Sciences.” Based on search query
[TITLE-ABS-KEY (“antibiotic resistance” OR “drug resistance” OR “antimicrobial resistance” OR “AMR”)]. Total number of
publications as of 9 October 2018 was 347,511, of which 66.0% arose from “Medicine;” 28.3% from “Biochemistry, Genetics and
Molecular Biology;” and 18.2% from “Immunology and Microbiology” (multiple categories per publication possible.) “Social Sciences”
average during the period was 0.4% (0.9% for ““Social Sciences’ + related disciplines”). LHS=left-hand side.
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Appendix Table A2. Variable descriptions.

Demographic attributes

Variable Description
Female Binary variable: Sex of respondent (R); [1] if female.
Age Continuous variable: Age in years.
Education Continuous variable: Completed years of formal education.

Speaking Thai / Lao

Binary variable: [1] if R reported ability to communicate in main language (irrespective of reading and writing).

Wealth index

Continuous variable: Average of 17 household assets and amenities on scale from [0] to [1].

Buddhist religion

Binary variable: [1] if R belongs to the majority religion (Buddhism in both sites).

Thai/Lao nationality

Binary variable: [1] if R has Thai (Chiang Rai) or Lao (Salavan) nationality.

Majority ethnic group

Binary variable: [1] if R belongs to the majority ethnic group Thai (Chiang Rai) or Lao Loum (Salavan).

Antibiotic knowledge / attitudes

Aware of antibiotics

Binary variable: [1] if R recognised images of antibiotic capsules that are common in the field site and, if not,
the most common translation of antibiotics as “anti-inflammatory drug” (“swdsniey” or “yah kae ak seb”) in Thai
and “germ resister” (“&hm"mcﬁa” or “yah dtan suea”) in Lao. Additional categorical variables (coded ex ante
and ex post) recorded the names and purposes that the respondent reported following recognition of the
medicine.

Aware of drug resistance

Binary variable: [1] if R recognised the local terms for “drug resistance.” In Thai, “drug resistance” was
translated as “4os1” (“due yah™). Lao has two translations of which “0e” (“due yah”) is the formal term and “39

©9” (“lueng yah”) is a more colloquial but broader expression (both translations were asked separately).
Additional categorical variables (coded ex ante and ex post) recorded the interpretations of each term.

Would not buy antibiotics over
the counter

Binary variable: [1] if answer to question “Is there any situation for which you would buy this medicine?”
corresponded to FAO/OIE/WHO message “When using antibiotics: follow professional advice” (field coded
based on survey training manual) [1].

Prefers alternatives over
antibiotics

Binary variable: [1] if answer to question “Do you prefer other remedies such as herbs or cough syrup to this
medicine for sore throat?” corresponded to FAO/OIE/WHO message “Ensure medicines are only used when
necessary” (field coded) [1].

Does not keep antibiotics for
future use

Binary variable: [1] if answer to question “If you were prescribed this medicine by a doctor and did not finish
the course, would you keep it for future use?” corresponded to FAO/OIE/WHO message “When using
antibiotics: never share medicines or use leftover drugs to treat a different illness” (field coded) [1].

Knows that antibiotic resistance

Binary variable: [1] if answer to question “Can your ‘due yah’ (drug resistance) spread to other people, for
example if you sneeze on them?” corresponded to FAO/OIE/WHO message “antimicrobial resistance can affect

Medicines use episodes

can spread us all” (field coded) [1].
Answer score Continuous variable: Number of preceding answers ([0] to [4]) corresponding to FAO/OIE/WHO material [1].
9 é Self-rated severity Ordinal variable: [1] if illness is reported as “mild;” [2] as “moderate;” [3] as “severe.”
g %_ Duration of illness episode Continuous variable: Total duration of illness episqde in days, calculated as sum of duration of individual steps
in episode.

Public healthcare provider Binary variable: [1] if R reported accessing health centre or hospital during illness episode.

Private healthcare provider Binary variable: [1] if R reported accessing private clinic, hospital, or pharmacy.
g Informal healthcare provider Binary variable: [1] if R reported accessing grocery store or traditional healer.
ig § Care from family or self-care Binary variable: [1] if R reported self-treatment or care from family member or friend.
% § Other types of healthcare access Binary variable: [1] if R reported accessing other healthcare provider (e.g. village health volunteer).
E Continuous variable: Number of reported medicine use episodes per illness, categorised into types of medicine

(coded ex post into non-antibiotic medicine, antibiotics, and potential antibiotics) and sources of access (public,
private, informal healthcare provider). Note that the actual amount of medicine used during each “medicine use
episode” is likely to vary systematically across formal and informal healthcare providers, with “episodes” from
the latter typically containing only a small number of pills and capsules for immediate treatment of symptoms.

Source: Authors.
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Appendix Table A3. Characteristics of individuals who received antibiotics from public, private, and
informal sources.
Chiang Rai p values® Salavan p values®
Public Private Informal  Publ. Publ. Priv. Public Private Informal Publ. Publ. Priv.
antibiotic  antibiotic  antibiotic VS. vs. VS. antibiotic  antibiotic antibiotic vs. vs. inf. vs. inf.
access access access priv. inf. inf. access access access priv.
Number 93 115 35 200 110 132 157 38 41 179 178 77
Demographics
53.8% 59.6% 56.9% 71.5% 41.0% 71.8%
Female (40.3-66.8) (46.6-714) (342-77.1) 0462 0738 0832 o390 780y (235-611) (51.2-861) 0008 0790 0017
43 48 40 35 33 39
Age (13) (14) (1) 0158 0584 >0.001 /1y, (12) (18) 0674 0.338 0.349
. 6.2 58 8.0 4.7 8.1 5.9
Education (years) (4.9) 5.2) 3.8) 0.766 0.238 0.032 6.3) .9) (.5) >0.001 0.419 0.139
. . 92.3% 85% 98% 92.7% 100.0% 100.0%
Speaking Thai /L0 (a1°g 969) (737-92) (86.1-99.7) O-197 0227 0.036 (a9 951y (100.0-100.0) (100.0-100.0) 0007 0029
. 0.6 0.7 0.7 0.4 0.5 0.5
Wealth index ©0.1) ©.1) ©0.1) 0015 >0.001 0,012 (5’ ©0.1) 02) >0.001 0.389 0.205
R 78.5% 77.2% 89.0% 66.5% 78.9% 79.2%
Buddhist religion (64.8-87.8) (63.9-86.6) (74.4-958) 0.871 0.236 0.149 (58.3-73.8) (52.9-925) (58.9-91.0) 0.310 0.110 0.976
. . 97.1% 95.9% 98% 99% 100.0% 97.6%
Thai/Lao nationality (89.8-99.2) (88.8-98.5) (86.1-99.7) 0.710 0.865 0.597 (92.9-99.9) (100.0-100.0) (84.0-99.7) 0.539 0.418 >0.001
Majority ethnic group 58.8% 64.6% 81.9% 58.6% 69.9% 68.2%
(ThailLao Loum)  (45.3-711) (52.3-75.3) (65.8-91.4) 0439 0009 0098 409677 456-866) (4s4-852) 0401 0417 0865
Antibiotic knowledge / attitudes
I 97.5% 95.7% 93.3% 88.7% 92.7% 100.0%
Aware of antibiotics g0 4 99 4) (88.6-98.4) (645-90.1) 0519 0107 0629 (373 650) (722-98.4) (100.0-1000) 0276 0022 0142
Aware of drug 75.0% 76.5% 90.2% 66.3% 84.7% 79.5%
resistance® (62.5-843) (64.9-85.1) (76.4-96.4) 0807 0074 0062 78 758y (611951) (61.3-905) 0091 0141 0676
Links drug resistance  1.7% 5.4% 1.3% 4.4% 9.0% 13.4%
to AMR concepts®  (0.3-95)  (2.0-136) (0.2-9.0) 0241 0916 0027 55793 (19335  (5.6287) 0349 0030 0608
Would not buy
ula 1 62.0% 62.1% 42.0% 44.5% 18.3% 23.3%
antiblotics overthe  (482-741) (48.3-742) (220-65.0) 093 0046 0040 (35q535) (93327)  (123305) 0001 >0001 0441
Prefers antibiotics over 62.7% 50.2% 70.3% 22.8% 33.7% 29.3%
alternatives (49.6-74.2) (36.8-636) (46.2-86.7) 0119 0286 0078 1qg 505y (195-51.7) (13.7-520) 117 0546 0557
Does not keep
i 54.3% 53.9% 38.1% 21.1% 14.0% 13.9%
3rs1é'|b|ot|csforfuture (41.2-66.8) (41.7-65.6) (18.9-62.0) 0.972 0.353 0.072 (14.2-302) (4.6-35.4) (5.2-32.1) 0.474 0.154 0.996
Knows that antibiotic  8.1% 10.9% 6.5% 1.9% 1.8% 0.0%
resistance can spread  (3.9-162)  (5.7-19.9) (L6-23.2) 0478 0620 0470 566 (02-124)  (0.0-0.0) 0.986 0.172 0.341
1.9 18 16 0.9 0.7 0.7
Answer score (0 to 4) ©0.9) ©0.9) (0.8) 0.589 0.086 0.294 (L1 0.7) (0.6) 0.064 0.061 0.964

Source: Authors’ analysis of survey data.
Notes: Including antibiotics and unconfirmed medicines that may include antibiotics. Iliness-level data, including only completed
ilinesses experienced by respondent or a child under their supervision. Population-weighted statistics, accounting for complex survey
design. Multiple types of healthcare access per individual and illness episode possible.
a. Comparing Thai “due yah” with the combined Lao “due yah” and “lueng yah.”

b. Corresponding to interpretation of “drug resistance” as “Reference to antibiotics, drug-resistant germs” in Exhibit 6.

¢. X2 and Wilcoxon rank-sum tests, omitting simultaneous antibiotic access from more than one type of healthcare provider, which was
the case in 82/958 [8.6%)] of all pairwise comparisons of antibiotic access.
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ANTIBIOTICS AND ACTIVITY SPACES

1. Village Checklist (GPS coordinates of village and facilities) (to be completed by supervisor)

What kind of facility would you like to record?

A.  District Number

code entered automatically)

B.  Village Number

code entered automatically)

[
[
) a) Latitude [coordinates entered automatically]
C. Village centre -
b) Longitude [coordinates entered automatically)
) a) Latitude [coordinates entered automatically]
D. Village head’s house -
b) Longitude [coordinates entered automatically)
a) Latitude [coordinates entered automatically]
E. Local shop -
b) Longitude [coordinates entered automatically)
a) Latitude [coordinates entered automatically]
F.  Market -
b) Longitude [coordinates entered automatically)
a) Latitude [coordinates entered automatically]
G. Temple - - -
b) Longitude [coordinates entered automatically)
. School a) Latitude [coordinates entered automatically)
. Schoo
b) Longitude [coordinates entered automatically)
a) Latitude [coordinates entered automatically)
I. Busstop - - -
b) Longitude [coordinates entered automatically)
a) Latitude [coordinates entered automatically)
J. Health fgahty b) Longitude [coordinates entered automatically]
Specify (public, private, - - w .
pharmacy, local store, c) Who is staffing the facility? Total staff. —
traditional healer, etc.): Staff at time of visit:
d) Does the provider have antibiotics available? YES oo 1
NO oo 0
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Interview data [Record observation]

i. District Number

[code entered automatically)

ii. PSU Number

[code entered automatically)

iii. Household number

Number:

iv. Household
coordinates

a) Latitude [coordinates entered automatically)

b) Longitude

v. What type is this house most similar to?

[coordinates entered automatically)

vi. Time of visit

a) First visit [time entered automatically)

b) Second visit [time entered automatically)

List all persons aged 18+ years in household

[1 respondent per every 5 household members will be selected randomly from this list]

Hello, I'm a researcher working for the Mahidol-Oxford Tropical Medicine Research Unit. We are interested in the lives and health behaviours
of villagers across Thailand and Lao PDR. We are selecting participants randomly and would like to choose one or two members of your
household. In order to choose and ask them to participate, could you please tell us who lives here? [provide PIS on request]

Name

Nickname

Sex (M /F) Age

Available for interview today? (Yes / No)

Statement of consent (Respondent will receive participant information sheet and verbal consent will be taken)
Thank you for participating. You will receive a small token of gratitude for your participation at the end of the interview.

vii.Date of interview

[date entered automatically]

viii.Time of interview begin

[time entered automatically)

ix.Respondent name

Respondent name:

x.Interviewer code

[code entered automatically)

Part |: Personal and Household Characteristics
Let us begin with a few questions about yourself and your household.

1. [record as observed] Sex

2. How old are you? [in years] [If respondent cannot give exact age, ask for approximate age and
code in range: 18-24, 25-34, 35-44, 45-59, 60 and older]

Age in years:

3. Please indicate what kind of work you do. If you have more than one occupation at a) Main occupation Occupation:
one time or throughout the year, please begin with the one in which you spend the most b) Side occupation Occupation:
time and name up to three. If you do not have an occupation, please also mention - -

whether you are still a student, retired, or unemployed. ¢) Side occupation Occupation:

4. What is your mother tongue?

Mother tongue:

5. [In Thailand:] Can you speak Thai? [In Laos:] Can you speak Lao? YOS ot 1
NO ot 0
6. What is the highest grade of schooling that you completed?
[excluding informal education and pre-school education such as nursery and kindergarten, but including grade school, high
school, vocational training, tertiary education, etc.] Highest grade:
7. Areyou the head of your household? YES oo 1
NO oo 0

7.1. [if no] What is the name of your household head?
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8. What is your current marital status?

Never married.........
Currently married...
Cohabiting........ccc...... .
SePArated / AIVOICEA .......cvivieieeicieiee ettt 4
WIOWEA ...ttt ettt et e st e ene et e e e et e s e ens 5

9. Are there any close family members
of yours [children, spouse, siblings,
parents] who live elsewhere?

[select “no” if not applicable)

oNOYTULT D WN =

9.1. Do your parents live outside of this village? [do not | At least 1 person outside village....
count parents-in-law] All inside village / not applicable....

9.2. Does your spouse live outside of this village? At least 1 person outside village.....
All inside village / not applicable....

9.3. Do you have siblings who live outside of this At least 1 person outside village ....
village? [do not count brothers-in-law and sisters-in-law| All inside village / not applicable....

9.4. Do you have children who live outside of this At least 1 person outside village ...
village? All inside village / not applicable....

OoOrOoOr(OoOr|OoOr

Part Il: Social Networks [for network census villages only]
I will now ask you some questions about your interactions with other people within and outside of your village.

10. [Round | of network survey only] Where doyou | a) Field:

16 spend most of your time interacting with b) Temple:

17 other people from your village?

c) Local store:

d) Market:

e) Children’s schools:
f) Home:

g) Workplace:

h) Village event/s:

i) Other site:
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require a face-to-face interaction)

11. [Round I of network survey only] Outside your household, with whom do you interact on a regular basis? (May be anyone from both inside and outside of the village, and through any platform which might not

a) What is the nickname of the person?| b) How is this person related to you? c) What is d) Where does | e) What is the | f) How often do you interact with | g) How do you h) Do yo