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INTRODUCTION
Antimicrobial resistance (AMR) is a major global 
health threat. A systematic analysis estimated 
that bacterial AMR was directly responsible for 
1.27 million deaths and associated with 4.95 
million deaths in 2019 1. Although resistance 
arises through microbial evolution, antimicrobial 
exposure, inappropriate prescribing, weak 
infection control, and unregulated access 
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Background
Misuse of antibiotics for dental pain and infection contributes to antimicrobial resistance, 
yet directly comparable community-level evidence from Middle Eastern settings remains 
limited.

Objective
To describe antibiotic use and misuse for dental conditions, assess related knowledge 
and attitudes, and explore sociodemographic associations among respondents from 
Saudi Arabia, Jordan, and Egypt.

Methods
A multinational cross-sectional online survey used a structured 21-item English-Arabic 
questionnaire covering demographics, dental problems, antibiotic-related behaviours, 
knowledge, attitudes, and information sources. Of 636 submitted questionnaires, 635 
complete responses were analysed; behaviour-related items were completed by 516 
respondents who reported a dental problem. Age was categorised as 18–25, 26–35, 36–
45, and >45 years and summarised descriptively, but it was not included in inferential 
analyses because age-by-outcome cross-tabulations were unavailable. Categorical data 
were summarised using frequencies and percentages. Demographic associations were 
explored using Pearson chi-square tests, with Benjamini-Hochberg false-discovery-rate 
correction across 40 tests. The relationship between knowledge and misuse scores was 
assessed using Spearman rank correlation. Analyses were unadjusted.

Results
Among 516 respondents reporting a dental problem, 328 (63.6%) reported antibiotic 
use. Self-medication without professional advice was reported by 264 (51.2%), stopping 
after symptom improvement by 310 (60.1%), use of leftover antibiotics by 266 (51.6%), 
and sharing by 236 (45.7%). Only 32.8% recognised that antibiotics do not directly 
relieve dental pain and 38.1% recognised that antibiotics are not always necessary for 
dental infections; 69.0% understood that misuse promotes antimicrobial resistance and 
72.1% understood that not completing a prescribed course reduces effectiveness. After 
false-discovery-rate correction, education and occupation remained associated with 
overall knowledge and each knowledge item. Nationality remained associated with 
the overall knowledge score and all misuse measures. Education remained associated 
with all misuse measures, while occupation was associated with early discontinuation, 
leftover use, sharing, and the overall misuse score. Knowledge correlated weakly and 
inversely with misuse (Spearman ρ=-0.173, p<0.001).

Conclusion
Antibiotic use and potentially harmful antibiotic-related behaviours were frequent 
in this convenience sample. Misconceptions about the role of antibiotics in dental 
pain were prominent. Public education should be combined with dental stewardship, 
pharmacy engagement, prescription-only dispensing, and improved access to definitive 
dental care.

Keywords
Antibiotic resistance; self-medication; dental care; medication adherence; antimicrobial 
stewardship
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accelerate its selection and spread 2,3. Dentistry is an 
important stewardship setting because dental pain and 
infection are common, frequently urgent, and often 
managed in community care.
Dental professionals account for a meaningful proportion 
of outpatient antibiotic prescribing, and a substantial 
share of dental prescriptions is inconsistent with 
evidence-based indications 4-9. In immunocompetent 
adults, most pulpal and localised periapical pain should 
be managed through definitive dental treatment and 
appropriate analgesia. Systemic antibiotics are generally 
reserved for spreading infection, systemic involvement, 
or selected high-risk circumstances 10,11. Prophylactic 
antibiotics are similarly restricted to clearly defined 
indications, including selected patients at highest risk 
of infective endocarditis 12. Antibiotics therefore do not 
substitute for elimination of the source of odontogenic 
infection 13.
Antibiotic misuse also occurs at the patient level. 
Individuals may obtain antibiotics without a 
prescription, reuse leftovers, stop treatment when 
symptoms improve, share medicines, or use antibiotics 
as a substitute for dental care. These behaviours may 
expose individuals to adverse effects and microbiome 
disruption while increasing antimicrobial selection 
pressure. Pain, cost, limited access to dental services, 
previous experience, expectations, pharmacy practices, 
health literacy, and trust in healthcare professionals 
may all influence these decisions.
Evidence from Saudi Arabia, Jordan, and Egypt has 
largely come from single-country studies or selected 
professional groups. Directly comparable information 
on community knowledge, attitudes, and antibiotic-
related behaviours across respondents connected 
with these three settings remains limited. This study 
therefore described antibiotic use and misuse for 
dental conditions, assessed knowledge and attitudes, 
and explored associations with gender, nationality, 
educational level, and occupation. Because the 
analyses were cross-sectional and unadjusted, they 
were considered exploratory rather than causal or 
independently predictive.

MATERIALS AND METHODS
Study design and reporting

This multinational questionnaire-based cross-sectional 
study was conducted online among respondents from 

Saudi Arabia, Jordan, and Egypt. Reporting was revised 
with reference to the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) 
recommendations 14.
Study period, setting, and recruitment

Data collection was conducted from July 7, 2026, to 
July 29, 2026. A convenience sample was recruited 
through invitations distributed by WhatsApp and email. 
Approximately 2,000 invitations were circulated. A 
total of 636 questionnaires were submitted, of which 
one incomplete response was excluded, leaving 
635 complete questionnaires for analysis. The 
approximate invitation yield was 31.8%; this should 
not be interpreted as a population response rate because 
successful delivery, duplicate exposure to invitations, 
and eligibility among all invitees could not be verified.
Eligibility criteria

Eligible participants were adults aged 18 years or 
older who were located in or responding from Saudi 
Arabia, Jordan, or Egypt, could read English or Arabic, 
provided electronic informed consent, and completed 
the questionnaire satisfactorily.
Age was categorised as 18–25, 26–35, 36–45, and >45 
years. Age was summarised descriptively and was not 
included in inferential analyses because the available 
analytic output did not contain the required age-by-
outcome cross-tabulations.
Sample size

The minimum sample size for estimating a single 
overall proportion was calculated using a 95% 
confidence level, a 5% absolute margin of error, and an 
expected proportion of 50%, which provides the most 
conservative estimate. The resulting minimum was 384 
participants. The final sample exceeded this target. 
Questionnaire

Data were collected using a structured, self-administered 
questionnaire developed after a literature review. The 
instrument contained 21 questions organised into six 
sections: demographic characteristics, experience 
of dental problems, antibiotic-related behaviours, 
knowledge about antibiotics, attitudes toward antibiotic 
use, and sources of information. English and Arabic 
versions were provided.
Instrument-development records reported a content 
validity index of 0.93 and Cronbach’s alpha of 0.87. 
However, the supplied manuscript did not document 
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the number or expertise of content-validity assessors, 
translation and back-translation procedures, pilot-
testing sample, or the scale to which the alpha coefficient 
applied. These coefficients are therefore reported 
descriptively and are not interpreted as complete 
evidence of construct validity or reliability across the 
questionnaire’s distinct domains.
Variables and operational definitions

The descriptive outcomes were antibiotic use for the 
most recent dental condition; the reported source 
of antibiotic advice or access for that episode; self-
medication without a medical or dental prescription or 
recommendation; stopping antibiotics after symptom 
improvement; use of leftover antibiotics; sharing 
antibiotics; perceived reasons for antibiotic use; 
information sources; correct knowledge responses; and 
responses to three attitude statements. Demographic 
variables were age, gender, nationality, education, 
and occupation. Age was used descriptively only. 
Nationality was analysed as reported and was not 
treated as equivalent to country of residence or country 
of antibiotic acquisition.
The source/advice item and the broader self-medication 
item represented different constructs. The source/
advice item described the pathway reported in relation 
to the most recent dental problem and was asked of 
all 516 respondents with a dental problem; it was not 
treated as confirmation that antibiotics were consumed. 
The four behaviour items were also asked of these 516 
respondents. Because an explicit recall period was 
not documented in the supplied questionnaire record, 
these findings are presented as reported behaviours 
within the survey sample rather than episode-specific 
or population prevalence estimates.
Scoring

The knowledge score comprised four items coded as 
correct (1) or incorrect/uncertain (0), giving a total 
score from 0 to 4. Antibiotic misuse was represented by 
four behaviours—self-medication without professional 
prescription or advice, stopping after symptom 
improvement, using leftovers, and sharing antibiotics—
coded as present (1) or absent (0), giving a total score 
from 0 to 4. Items related to attitudes were scored using 
a Likert-type scale of five values. Since the polarity 
of the original composite attitude score could not be 
ascertained, no composite attitude score was used in 
the modified analysis; results concerning attitudes are 

reported at the level of individual items.

Data collection, consent, and missing information

The landing page of the survey provided details about 
the purpose of the study, voluntary participation, 
anonymity, and confidentiality. The submission of a 
completed questionnaire served as informed consent, 
and participants were instructed to complete the survey 
only once. Statistical imputation was not done. There 
was one participant who did not indicate their nationality, 
and nationality analysis was done on complete cases.

Ethical considerations

Ethical approval was not required, as the study employed 
an anonymous, survey-based design.

Statistical analysis

Data were analysed using IBM SPSS Statistics for 
Windows, version 31.0.2.0. Categorical variables 
were summarised as frequencies and percentages, and 
composite scores as means and standard deviations. 
Associations between gender, nationality, educational 
level, occupation, and the knowledge or antibiotic-
misuse outcomes were explored using Pearson chi-
square tests. Degrees of freedom are reported with 
each statistic. Because 40 demographic association 
tests were conducted, Benjamini-Hochberg false-
discovery-rate adjustment was applied across these 
tests; both nominal p-values and adjusted q-values 
are reported. A two-sided q-value below 0.05 was 
considered statistically significant for these exploratory 
comparisons. The relationship between the knowledge 
and misuse scores was assessed using Spearman’s rank 
correlation coefficient. 

RESULTS
Participant characteristics

A total of 635 complete questionnaires were analysed. 
Of these, 220 respondents (34.6%) were aged 18–25 
years, 192 (30.2%) were aged 26–35 years, 113 (17.8%) 
were aged 36–45 years, and 110 (17.3%) were older than 
45 years. Women represented 53.5% of respondents, 
46.6% had a bachelor’s degree, 31.0% were students, 
and 29.1% reported a healthcare-related occupation. 
Saudi, Jordanian, Egyptian, and other nationalities 
accounted for 36.4%, 33.1%, 28.5%, and 1.9% of the 
sample, respectively; nationality was missing for one 
respondent (Table 1).

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Dental problems and antibiotic-related behaviours

Overall, 516 respondents (81.3%) reported a dental 
problem. Toothache was the most frequently reported 
recent condition (48.1%), followed by gum infection 
(22.7%), dental abscess (17.2%), and post-extraction 
pain (9.9%). Among respondents with a dental 
problem, 328 (63.6%) reported using antibiotics for that 
condition.
For the separate item addressing the reported source 
of antibiotic advice or access, a dentist was the most 
common response (47.1%), followed by a pharmacist 
(12.4%); 9.3% selected a self-initiated pathway without 
professional consultation. In the broader behaviour 
item, 264 respondents (51.2%) reported self-medication 
without professional prescription or advice. Stopping 
antibiotics after symptom improvement was reported 
by 310 (60.1%), use of leftover antibiotics by 266 
(51.6%), and sharing antibiotics by 236 (45.7%). Relief 
of pain (36.6%) and reduction of swelling (28.7%) 
were the most frequently reported perceived reasons for 
antibiotic use (Table 2).
Knowledge and attitudes

The mean knowledge score was 2.12 ± 1.14 out of 4. 
Correct responses were most frequent for the statements 
that not completing the prescribed course reduces 
effectiveness (72.1%) and that misuse contributes to 
AMR (69.0%). Only 32.8% correctly recognised that 
antibiotics do not directly relieve dental pain, and 38.1% 
recognised that antibiotics are not always necessary for 
dental infections (Figure 1).
Attitudes were mixed. Agreement or strong agreement 
with preferring antibiotics for quick relief was reported 
by 51.8% of respondents. In contrast, 76.7% agreed or 
strongly agreed that they trusted dentists’ prescription 
decisions, and 51.5% agreed or strongly agreed that 
antibiotics are overused in dentistry (Figure 2).
Exploratory demographic associations

After false-discovery-rate correction, nationality 
remained associated with the overall knowledge score 
(q=0.019), but not with any individual knowledge item. 
Education and occupation remained associated with 
the overall knowledge score and all four knowledge 
items (all q≤0.002). Gender was not associated with 
knowledge outcomes (Table 3).
Nationality remained associated with self-medication, 
stopping after symptom improvement, leftover use, 

sharing, and the overall misuse score (all q≤0.032). 
Education remained associated with all five misuse 
outcomes (all q≤0.003). Occupation was associated 
with stopping after symptom improvement, leftover 
use, sharing, and the overall misuse score (all q≤0.010), 
but not with self-medication. Gender was associated 
with sharing antibiotics (q=0.007); the nominal 
association with stopping after improvement did not 
remain significant after correction (q=0.063) (Table 
4). Directional nationality-group comparisons are not 
presented because the supplied analysis did not contain 
the required cross-tabulated frequencies.
Correlation between knowledge and misuse

Knowledge correlated weakly and inversely with the 
misuse score (Spearman ρ=-0.173, p<0.001), indicating 
that higher knowledge was associated with slightly 
fewer reported misuse behaviours. The effect was small 
and should not be interpreted causally (Table 5).

DISCUSSION
Principal findings

This multinational convenience survey identified 
frequent antibiotic use and potentially harmful 
antibiotic-related behaviours among respondents 
reporting dental problems. Nearly two thirds reported 
antibiotic use for the condition, approximately half 
reported self-medication, use of leftovers, or sharing, 
and three fifths reported stopping after symptom 
improvement. Knowledge of AMR and treatment 
completion was better than knowledge of clinical 
indications: most respondents did not recognise that 
antibiotics do not directly relieve dental pain or that 
many dental infections can be managed without 
systemic antibiotics. Higher knowledge was associated 
with fewer misuse behaviours, but the correlation was 
weak, suggesting that knowledge alone is unlikely to 
determine behaviour.
Comparison with previous evidence

The high level of reported antibiotic use is consistent 
with evidence that antibiotics are frequently used 
more broadly than clinical guidance recommends. 
Reviews and prescribing studies from India, Europe, 
South Africa, Australia, and primary dental care have 
documented substantial inappropriate therapeutic 
or prophylactic prescribing and important variation 
by professional and practice context 4,5,15-20. These 
findings support a broad interpretation in which clinical 
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uncertainty, limited time, patient expectations, difficulty 
accessing definitive procedures, and prescribing norms 
interact to sustain antibiotic use.
The findings also support multilevel stewardship rather 
than education alone. Policy analysis suggests that 
dentistry may have insufficient representation within 
national AMR documents, followed by an intervention 
strategy developed through co-production involving a 
chair-side guidance document, an online training course, 
and patient information 21,22. Some attitudes towards 
antibiotic stewardship can be enhanced by training, but 
knowledge and practices will be not affected equally 

23. Another key professional group is community 
pharmacists, since they regularly deal with patients 
suffering from pain in the mouth or face region, though 
deficiencies in red flags identification and referral have 
been observed 24. According to a systematic review, high 
prevalence of self-treatment for oral health problems 
has been estimated; moreover, antibiotics have been 
among the most common drugs besides analgesics 25. 
Pediatrics dentistry raises additional issues associated 
with body weight, side effects, parental expectations 
and infection source elimination 26.

Pain-related misconceptions and regional context

Pain was an important motivating factor in the current 
survey, where toothache was the most frequently 
observed dental problem, pain relief was the most 
commonly identified reason for using antibiotics, and 
only 32.8% knew that antibiotics cannot alleviate dental 
pain directly. Pain and inflammation misconceptions 
were also documented among Saudi dental-clinic patients 
27. Other Saudi studies have described reuse of previous 
prescriptions, storage of leftovers, and knowledge-
practice gaps 28-31. Jordanian studies have reported 
non-prescription purchase, leftover use, persistent 
misconceptions, and stewardship gaps among members 
of the public and prescribers 32-37. Egyptian pharmacy 
and community studies have likewise documented 
self-medication, pharmacist-mediated dispensing, and 
associations between health literacy and antibiotic 
knowledge 38-41. Surveys of dental students across 
countries have identified ongoing training needs and 
gaps in confidence 42,43, while public data from Kuwait 
similarly link education and knowledge with antibiotic 
practices 44. The present findings are compatible with 
this regional literature, but nationality should not be 

interpreted as a proxy for residence, healthcare-system 
exposure, or place of antibiotic acquisition.

Interpretation of sociodemographic associations

Education and occupation showed the most consistent 
relationships with knowledge, and education remained 
associated with all misuse outcomes after false-
discovery-rate correction. These are unadjusted 
associations and may reflect overlapping differences in 
health literacy, access to care, professional exposure, 
socioeconomic circumstances, and age. Nationality was 
associated with the overall knowledge score and each 
misuse measure, but the direction and independence of 
these associations cannot be determined without cross-
tabulated frequencies and multivariable modelling. The 
small inverse knowledge-misuse correlation reinforces 
the likelihood that convenience, previous experience, 
access barriers, symptom severity, and social norms 
may override knowledge.

Implications for antimicrobial stewardship

Dentists were the most frequently reported source of 
advice or access and the leading information source. 
Trust in dentists therefore provides an opportunity to 
explain why operative care is required, distinguish 
analgesia from antimicrobial treatment, and provide 
safety-net instructions when antibiotics are not 
indicated. The pharmacists may support prescription-
only dispensing, recognize the development of 
infection or systemic symptoms and make possible 
urgent referrals. Public information needs to explicitly 
point out that antibiotics are not analgesics, cannot take 
the place of the treatment by the dentist, must not be 
kept or shared, and need to be taken according to the 
instructions. Information campaigns are probably less 
effective than audits and feedback, accessible dental 
care, explanation to patients, and consistent prescribing 
practices.

Strengths and limitations

The strengths of the study are a relatively large sample 
size, respondents from three different Middle Eastern 
settings, bilingual interviewing, separating knowledge 
from behaviors, and using clear denominators for 
each section. Modifications to the analysis include the 
separation of the episode source/advice question from 
the self-medication question, excluding the confusing 

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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attitude analysis, fixing inconsistencies with the 
p-values, and false-discovery-rate adjustment.
Several limitations are important. Convenience 
recruitment through electronic platforms may have 
overrepresented younger, educated, healthcare-
connected, and digitally engaged respondents and 
does not support population-representative prevalence 
estimates. All behaviours were self-reported and 
vulnerable to recall and social-desirability bias. The 
survey record supplied for revision did not document 
an explicit recall period for the behaviour items, exact 
antibiotic agents, doses, durations, clinical diagnoses, 
access to dental services, or timing of use. The source/
advice item was administered to all respondents with 
a dental problem and was not equivalent to confirmed 
antibiotic consumption. Nationality was not equivalent 
to country of residence or country of antibiotic 
acquisition. The available analyses were unadjusted and 
could not account for confounding among education, 
occupation, nationality, and other characteristics. Small 
demographic categories may have produced sparse 
contingency-table cells; exact expected-cell diagnostics 
were not available in the supplied output. Instrument-
development reporting was incomplete, and the attitude 
composite could not be interpreted because its coding 
direction was undocumented. Age was summarised 
descriptively and was not included in inferential 
analyses because the required age-by-outcome cross-
tabulations were unavailable. Cross-sectional findings 
cannot establish causality.

CONCLUSION
Antibiotic use and potentially harmful antibiotic-
related behaviours were frequent among respondents 
with dental problems in this multinational convenience 
sample. Self-medication, stopping after improvement, 
use of leftovers, sharing, and the belief that antibiotics 
provide rapid relief for dental pain were prominent. 
Knowledge was associated with fewer misuse 
behaviours, but the relationship was weak. These 
findings support coordinated dental antimicrobial 
stewardship, pharmacy engagement, prescription-only 
dispensing, patient communication, and improved 
access to definitive dental care. Generalisation to 
national populations or causal interpretation is not 
warranted.
Tables and figures

Table 1. Demographic characteristics of respondents 
(N=635)

Variable Category n %

Age (years) 18-25 220 34.6

26-35 192 30.2

36-45 113 17.8

>45 110 17.3

Gender Male 291 45.8

Female 340 53.5

Prefer not to disclose 4 0.6

Nationality Saudi 231 36.4

Jordanian 210 33.1

Egyptian 181 28.5

Other 12 1.9

Not reported 1 0.2

Education level High school or less 133 20.9

Diploma 92 14.5

Bachelor’s degree 296 46.6

Postgraduate 114 18.0

Occupation Student 197 31.0

Healthcare-related 185 29.1

Non-healthcare-related 129 20.3

Unemployed 124 19.5

Note: Percentages are based on N=635. One respondent 
did not report nationality.
Table 2. Dental problems, antibiotic use, and reported 
antibiotic-related behaviours

Variable Category n %

History of dental 
problem (N=635)

Yes 516 81.3

No 119 18.7

Most recent dental 
condition (n=516)

Toothache 248 48.1

Gum infection 117 22.7

Dental abscess 89 17.2

Post-extraction pain 51 9.9

Other 11 2.1

Used antibiotics for the 
condition (n=516)

Yes 328 63.6
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Variable Category n %

No 188 36.4

Reported source of 
advice/access (n=516)

Dentist 243 47.1

Pharmacist 64 12.4

Self-initiated/no professional 
source

48 9.3

Physician 36 7.0

Friend/relative 19 3.7

Other/no specific source 106 20.5

Self-medication without 
professional advice 

(n=516)
Yes 264 51.2

No 252 48.8

Stopped after symptoms 
improved (n=516)

Yes 310 60.1

No 206 39.9

Used leftover antibiotics 
(n=516)

Yes 266 51.6

No 250 48.4

Shared antibiotics with 
others (n=516)

Yes 236 45.7

No 280 54.3

Main perceived reason 
for antibiotic use 

(n=516)
Relieve pain 189 36.6

Reduce swelling 148 28.7

Believed all infections 
require antibiotics

120 23.3

Advised by someone 27 5.2

Other 32 6.2

Main information source 
(N=635)

Dentist 226 35.6

Doctor 154 24.3

Pharmacist 121 19.1

Internet/social media 71 11.2

Self-educated 33 5.2

Family/friends 30 4.7

Table 3. Exploratory associations between demographic 
variables and knowledge outcomes

Knowledge 
outcome

Gender Nationality Education Occupation

Overall 
knowledge 

score

5.37 (8); 
p=0.717; 
q=0.755

25.72 (12); 
p=0.012; 
q=0.019

79.79 (12); 
p=<0.001; 
q=<0.001

103.26 
(12); 

p=<0.001; 
q=<0.001

Antibiotics do 
not directly 

relieve dental 
pain

4.15 (2); 
p=0.126; 
q=0.157

5.93 (3); 
p=0.115; 
q=0.148

16.13 (3); 
p=0.001; 
q=0.002

36.78 (3); 
p=<0.001; 
q=<0.001

Antibiotics 
are not always 

necessary

0.93 (2); 
p=0.628; 
q=0.679

1.14 (3); 
p=0.767; 
q=0.777

27.74 (3); 
p=<0.001; 
q=<0.001

22.79 (3); 
p=<0.001; 
q=<0.001

Misuse 
contributes to 

AMR

4.89 (2); 
p=0.087; 
q=0.116

1.10 (3); 
p=0.777; 
q=0.777

24.58 (3); 
p=<0.001; 
q=<0.001

71.55 (3); 
p=<0.001; 
q=<0.001

Not 
completing the 
course reduces 
effectiveness

5.33 (2); 
p=0.070; 
q=0.096

2.62 (3); 
p=0.454; 
q=0.519

22.61 (3); 
p=<0.001; 
q=<0.001

17.77 (3); 
p=<0.001; 
q=0.001

Note: Values are Pearson χ² (df); nominal p-value; 
Benjamini-Hochberg adjusted q-value. A q-value <0.05 
was considered statistically significant. 
Table 4. Exploratory associations between demographic 
variables and antibiotic-misuse outcomes

Misuse outcome Gender Nationality Education Occupation

Self-medication 3.09 (2); 
p=0.213; 
q=0.251

51.92 (3); 
p=<0.001; 
q=<0.001

19.28 (3); 
p=<0.001; 
q=<0.001

2.18 (3); 
p=0.536; 
q=0.595

Stopped after 
symptoms 
improved

6.32 (2); 
p=0.042; 
q=0.063

9.76 (3); 
p=0.021; 
q=0.032

37.29 (3); 
p=<0.001; 
q=<0.001

17.77 (3); 
p=<0.001; 
q=0.001

Used leftover 
antibiotics

3.58 (2); 
p=0.167; 
q=0.202

66.28 (3); 
p=<0.001; 
q=<0.001

15.38 (3); 
p=0.002; 
q=0.003

12.50 (3); 
p=0.006; 
q=0.010

Shared 
antibiotics

11.01 (2); 
p=0.004; 
q=0.007

19.28 (3); 
p=<0.001; 
q=<0.001

21.96 (3); 
p=<0.001; 
q=<0.001

14.66 (3); 
p=0.002; 
q=0.004

Overall misuse 
score

14.66 (8); 
p=0.066; 
q=0.094

89.48 (12); 
p=<0.001; 
q=<0.001

46.14 (12); 
p=<0.001; 
q=<0.001

37.04 (12); 
p=<0.001; 
q=<0.001

Note: Values are Pearson χ² (df); nominal p-value; 
Benjamini-Hochberg adjusted q-value. These analyses 
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used respondents reporting a dental problem (n=516), 
with complete-case handling of missing nationality. 
Table 5. Correlation between knowledge and antibiotic 
misuse

Variables Spearman ρ p-value

Knowledge score vs 
misuse score

-0.173 <0.001

Figure 1. Knowledge regarding antibiotic use among 

respondents. Bars show the percentage and number 
providing the correct response (N=635). The mean 
knowledge score was 2.12 ± 1.14 out of 4.

Figure 2. Attitudes toward antibiotic use among 
respondents. Original five-point Likert responses were 
collapsed into disagree/strongly disagree, neutral, and 
agree/strongly agree for display.
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