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Abstract 
Introduction: Antibiotic resistance (AR) is a major public health issue, with direct deaths totaling 1.27 million in 2019. Self-medication and lack of knowledge about AR are prevalent problems amongst university students in Nigeria, where social media serves as their primary means of getting health-related information. Limited evidence exists regarding the efficacy of social media interventions in improving awareness and attitudes towards AR in this population.

Objective: To assess the effect of exposure to social media campaigns on antibiotic resistance awareness and antibiotic use behaviors among undergraduate students of Kwara State University, Malete.

Methods: An online descriptive, cross-sectional study was conducted among 400 undergraduates from six selected faculties sampled using a multistage sampling technique. Data were collected using a validated, self-administered online questionnaire distributed via Google Forms, and analysis was conducted using SPSS version 26.0. Primary outcomes were perceived influence of social media on antibiotic use behavior and perceived effect of campaigns on AR awareness. Summary statistics was used to describe the results, and the association between sociodemographic factors and campaign effectiveness was determined using Pearson’s chi-square test. Multivariable logistic regression was used to identify independent predictors of perceived negative influence of social media on antibiotic use behavior and perceived positive effect of AMR campaigns. Tables were employed in presenting data and significance level was set at p-value <.05

Results: Majority (76.8%) of respondents knew of antibiotic resistance, but only 30.3% knew that bacteria develop resistance and not the human body. The majority (76.0%) engaged in self-treatment with antibiotics following exposure to information from social media, but 66.0% revealed that the information altered their attitudes towards the use of antibiotics. There was a high level of engagement in AR campaigns (67.5%), with short videos having the strongest influence on respondents (54.3%). The campaigns improved knowledge in 72.8% of students. Age, type of residence, and previous formal education were significantly associated with perceived behavioral influence of social media (p < .05). Age, faculty, and previous formal education were significantly associated with perceived beneficial effects of campaigns                             (p < .05). Students aged ≥24 years had 1.8 times higher odds of reporting both negative behavioral influence (AOR 1.82, 95% CI 1.15-2.89, p=0.011) and positive campaign effect (AOR = 1.61, p = .025) compared to younger students. Residing in on-campus hostels was associated with negative influence (AOR = 2.94, 95% CI 1.18–7.32, p = .020). Prior formal education on antibiotic use predicted both negative influence (AOR = 1.73, 95% CI 1.05–2.86, p = .032) and positive campaign effect (AOR = 1.57, 95% CI 1.01–2.45, p = .044). Students in Humanities and Social Sciences, Education, and Allied Health Sciences were more likely to perceive a positive campaign effect than those in Pure and Applied Sciences.

Conclusion: Social media has a dual role in influencing antibiotic use, including self-medication and the formation of positive behavioral intentions among undergraduates. Exposure to short video campaigns was independently associated with positive perceived effect, while prior formal education reduced the risk of negative behavioral influence. Engaging and focused campaigns involving short videos can be used to dispel misconceptions and create awareness. Universities need to include digital campaigns in antimicrobial stewardship to turn  
awareness into practice.
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Introduction
The phenomenon of AR involves the development of resistant mechanisms by bacteria that help them withstand the effects of previously useful antibiotics, making them resistant to treatment and leading to the spread of diseases, increased cases of morbidity, and deaths. The World Health Organization ranks AMR among the top 10 global public health threats, with bacterial AMR causing 1.27 million deaths and 4.95 million deaths as a consequence in 2022 alone (GBD 2021 Antimicrobial Resistance Collaborators, 2024b). The global burden of disease still remains high, although there have been some changes in the morbidity and mortality patterns in the last decade. Non-communicable diseases were the top contributors to global disease burden in 2021, causing 1.73 billion DALYs, compared to 831 million DALYs caused by communicable, maternal, neonatal, and nutritional diseases (GBD 2021 Antimicrobial Resistance Collaborators, 2024). The age-standardized DALY rate between 1990 and 2023 decreased by 36% mainly due to decreases in the number of deaths from diarrhea, HIV/AIDS, and tuberculosis (GBD 2023 Collaborators, 2025). However, despite the positive trends, the issue of antimicrobial resistance (AMR) has become one of the major causes of death and disability. In 2021, AMR was responsible for 1.64 million deaths from lower respiratory infections and caused 0.40 million deaths directly (Qin et. al, 2026). In general, there were 4.95 million deaths associated with drug-resistant bacteria in 2022, of which 1.27 million were caused by AMR (GBD 2021 Antimicrobial Resistance Collaborators, 2024b). According to projections, if current trends persist, AMR could result in 39.1 million deaths that would be directly attributable to AMR and 169 million deaths that would be linked to AMR from 2025 to 2050 (GBD 2021 Antimicrobial Resistance Collaborators, 2024b). This highlights the need to examine the social and behavioral determinants of antibiotic usage and awareness, such as social media usage, especially among young adults.

Antimicrobials stewardship (AMS) is defined as systematic approaches to encourage appropriate antimicrobial use so that patients receive the correct drug, dosage, duration, and administration route to eliminate infections without causing any adverse effects or developing resistance (World Health Organization, 2019; Centers for Disease Control and Prevention, 2024). Some basic components of AMS include proper diagnosis prior to prescribing drugs, agent selection depending on local resistance trends, the use of the least broad-spectrum medication, optimal dosing and treatment duration, and ongoing assessment of the therapy regimen (World Health Organization, 2019). The incorporation of AMS within undergraduate health education programs is important since students will eventually be prescribers, pharmacists, and health practitioners influencing prescription behaviors and societal actions. Inculcating AMS concepts early in education will help in developing critical thinking skills related to antibiotic abuse, reduce self-medication practices, and enable students to refute erroneous information from social media, thus reducing antimicrobial resistance.

The identification of penicillin in 1928 marked the beginning of the “golden era” of antibiotic discovery. However, the overreliance and misapplication of antibiotics in human medicine, livestock, and crop production have increased the rate at which antibiotic-resistant bacteria evolve (Hutchings et al., 2019). In Nigeria, causes of antibiotic resistance include self-medication, partial treatments, non-prescription over-the-counter dispensation, and lack of information among the general population (Chukwu et al., 2020; Iwu-Jaja et al., 2023). While social media platforms may be used in spreading disinformation to lead people into practicing self-medication (Odetokun et al., 2019), research conducted in developed and developing countries indicates that effectively executed social media campaigns have been effective in enhancing knowledge and promoting stewardship behaviors (Saeed et al., 2024; Kpokiri et al., 2022). Research evaluating the impacts of social media campaigns for AR awareness among students in this locality is, however, scarce. Undergraduate students are a significant population for studies related to antibiotic resistance and social media exposure, considering that they are the current users of antibiotics, future parents, health care practitioners, and prescribers of medications (Dramowski et al., 2022; Sanya et al., 2013). Undergraduates have been found to be highly active users of social media sites, with almost 100% using these in Nigeria, including platforms like WhatsApp, TikTok, and Instagram for health-related information (Oni et al., 2025). The high exposure puts them at high risk of inappropriate use and self-prescription of antibiotics; they are also highly vulnerable to the spread of misinformation and campaigns about health issues. It is also during their undergraduate years that young people begin developing health-related behaviors and attitudes towards their health care. However, despite the need for studies in this area, there is limited data available in Nigeria on the effectiveness of digital interventions targeting antimicrobial resistance among undergraduates. Thus, recruiting undergraduate students from Kwara State University, Malete, will provide an excellent opportunity to investigate the influence of social media exposure on antibiotic resistance knowledge and practice.

Furthermore, Kwara State University has more than 18,000 undergraduate students with high smartphone ownership and internet accessibility across campus, making it an excellent setting for conducting research on digital health interventions aimed at increasing AR awareness and appropriate practices among young people. It is crucial to examine the influence of social media on the level of AR awareness and practices because the findings of the research will be helpful to the university administration, public health organizations, and governmental policy makers to utilize students' preferred communication channels against AMR. The current research fits into the Nigerian National Action Plan on Antimicrobial Resistance (2017-2022) and the WHO Global Action Plan goals of raising awareness and understanding by means of communication (Federal Ministries of Agriculture, Environment, and Health, 2017; World Health Organization [WHO], 2015). The finding will allow national digital strategies for stewardship to be improved by focusing on the most effective forms of campaign (Nwokike et al., 2023). For this reason, this study investigated the effect of social media campaign interventions on awareness and behaviors regarding antibiotic resistance among undergraduate students at Kwara State University, Malete. It is hypothesized that exposure to social media campaigns would have no statistically significant effect on awareness of antibiotic resistance or antibiotic use behavior among undergraduate students at Kwara State University, Malete.
Review of Literature
Theoretical Framework  
The Health Belief Model (HBM) (Rosenstock, 1974; Glanz et al., 2015) provides the theoretical foundation for this study. The model states that health behaviors are affected by perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy. Within the current scenario, the participation of students in social media campaigns acts as a cue to action that will enhance their perception of the threat of AMR and the benefits of appropriate antibiotic use (Figure 1). This will eventually affect behavioral intentions (Walsh et al., 2023). This model has been extensively used to explain the relationship between health information searching and behavior change on digital media platforms. For instance, Saeed et al. (2024) found that HBM can be successfully used to develop an antimicrobial stewardship intervention among university students.
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Figure 1: Health Belief Model Construct for Antimicrobial Resistance 
The HBM is appropriate in studying AMR-related behaviors since it incorporates both the cognitive factors and the environmental stimuli that drive individuals into action. In relation to social media, the stimuli include exposure to health information through algorithms, testimonies from peers, and short clips explaining health facts, which can eventually alter perceived severity and perceived benefits after prolonged exposure (Tamhankar et al., 2021). The above is significant in LMICs where health literacy levels are relatively low, but penetration rates of digital technologies are very high, making social media platforms the key medium of health communication (Hagg et al., 2018).

Moreover, the concept of self-efficacy, which is part of the HBM framework, helps explain why mere exposure cannot result in a positive behavior change. Students should be confident in their abilities to make use of the information provided, including refusing to take antibiotics without a prescription and finishing a recommended antibiotic dose. The use of interventions that not only disseminate information but also develop skills has been found to enhance self-efficacy and increase effectiveness (Borg et al., 2023).

Empirical Framework
Despite global and national interventions, awareness of antibiotic resistance is still very low, and misconceptions are rampant among the youth. A national survey conducted in Nigeria showed that only 50.6% of respondents were aware of antibiotic resistance, while 43.2% viewed antibiotic resistance as the body developing resistance to antibiotics (Chukwu et al., 2020). The most recent investigations still show the same pattern among undergraduates, where 68.4% practice self-medication and just 31.1% have good awareness of AMR (Iwu-Jaja et al., 2023; Ugwu et al., 2024). These misunderstandings lead to improper use of the antibiotics. Social media have been shown to play a dual role in influencing antibiotic consumption behavior. Studies on self-medication with antibiotics among Nigerian undergraduates revealed that self-medication rates were 68.4%, with social media being an important source of information (Iwu-Jaja et al., 2023; Ugwu et al., 2024). TikTok videos has been reported to enhance stewardship awareness among Saudi undergraduate students according to Saeed et al. (2024).
Beyond Nigeria, research shows that digital intervention measures have proven successful in improving knowledge and attitude concerning antibiotics. According to a systematic review conducted by Almeida et al. (2025), educational digital interventions, such as short videos and interactive modules, were able to increase the level of antimicrobial stewardship knowledge at different universities. Furthermore, Okon et al. (2024) showed that an educational program administered online before and after the course increased correct answers on questions related to AMR in Nigerian healthcare students from 42% to 78%. It appears that digital materials can address curriculum gaps.
The two functions of social media highlighted above were also noted in the literature regarding their usage in misinformation. In fact, Odetokun et al. (2019) discovered that despite 61% of Nigerians using social media for health information, exposure to misinformation led to increased self-medication rates. On the other hand, when social media contained information verified by health institutions and peers, the same media helped with the adherence to prescribing guidelines (Afifi, 2025). Therefore, when designing campaign measures, one should aim to develop engaging content based on reliable evidence. For instance, short videos and infographics would be effective in addressing undergraduate students (Tamhankar et al., 2021).
Conceptual Framework 
On a conceptual level, this study treats the social media campaign exposure as an independent variable that will influence the dependent variables, namely, AMR awareness levels and use of antibiotics. The socio-demographic determinants, including age, academic faculty, location, and previous formal learning about antibiotics, are considered intervening variables in that they can influence how campaigns affect awareness and behaviors (Iregbu & Wasserman, 2017). Awareness levels can be measured through a correct understanding of AMR and the perception of social media campaign effectiveness for raising awareness among viewers. Behavioral aspects include medication behavior regarding self-medicating, completing doses, and intention to prevent misuse of drugs due to exposure to online information. In this way, the conceptual framework suggests that exposure to campaigns, especially short films and infographics, enhances awareness, thus facilitating behavior, following the principles of the Health Belief Model (Glanz et al., 2015).

Moreover, the use of the One Health framework makes the concept stronger since this model posits that AMR is driven by the combination of the three factors, human beings, animals, and the environment (World Health Organization, 2015). Using social media to spread awareness among undergraduate students will help incorporate One Health into the message that would make students not only understand AMR in terms of its impact on personal health but also in relation to communities and the environment as a whole (United Nations Environment Programme, 2023). Such an approach has been found to make students participate in pro-social health behaviors (Charani et al., 2022).

Furthermore, the use of feedback loops can be used to reinforce the behavior modification since students, who modify their behavior based on awareness campaigns, become aware and continue participating in the movement to spread information on AMR prevention (Walsh et al., 2023). This relationship fits in well with the Health Belief Model since modification of factors is a key component of this model. This further justifies why there should be repetitive and ongoing digital strategies instead of one-time campaigns.

Methodology
Study Design and Setting
A descriptive cross-sectional study with a quantitative design was undertaken to assess the effects of social media campaigns on awareness and behaviors related to antibiotic resistance among undergraduate students. The study took place in the main campus of Kwara State University (KWASU) at Malete, Moro Local Government Area, Kwara State, North-Central Nigeria. KWASU is a public institution of higher learning founded in 2009, which operates as a community-oriented university that promotes entrepreneurship, innovation, and skills development, together with excellence in academics. It is the 77th university accredited by the National Universities Commission (NUC) and has three campuses: Malete (main campus), Ilesha-Baruba, and Osi. The university has a collegiate structure that consists of various faculties and departments, such as the Faculty of Agriculture, Faculty of Arts, Faculty of Law, Faculty of Environmental Sciences, Faculty of Education, Faculty of Engineering and Technology, Faculty of Information and Communication Technology, Faculty of Pure and Applied Sciences, Faculty of Humanities, Management & Social Sciences, Faculty of Allied Health Sciences, Faculty of Basic Medical Sciences, Faculty of Basic Clinical Sciences, and Faculty of Basic Clinical Sciences (the latter three making up the College of Health Sciences). The university also offers postgraduate studies and entrepreneurship programs incorporated into the curriculum to boost the employability skills of the graduates.
The number of students enrolled at the university is estimated to be 18,450 students, ranging from 100 to 500 levels for the 2025/2026 academic session. This number comprises undergraduate and postgraduate students who come from diverse regions within Nigeria, forming a multiracial educational environment. Students stay either within the university’s hostel or outside the university campus in Malete township. The internet penetration rate is quite high, with both Wi-Fi connectivity within the university premises and the use of smartphones among many students. It, therefore, makes the university appropriate for testing the impact of social media. The number of undergraduate students constitutes the majority of the student population. Academic pressure, economic factors, and health facilities determine students’ health-seeking behavior and self-medication practices.

Study Population  
The study population was all the full-time undergraduate students currently admitted at KWASU, Malete Campus, for the 2025/2026 academic session. The inclusion criteria for the study sample included the following: 1) an undergraduate student, 2) above 16 years old, 3) possession of a smartphone with a functional social media account(s), and 4) willingness to give informed consent. The exclusion criteria included suspended students, part-time undergraduate students, students who declined consent, and non-possession of a smartphone and /or a functional social media account(s).
Sample Size Determination  
The sample size was determined based on the proportion of students with awareness of antibiotic resistance among Nigerian students from a previous study, = 50.6% = 0.506 (Chukwu et al., 2020), at 95% confidence level, and 5% margin of error. Based on the calculations using Leslie Fischer’s formula for determining sample sizes in descriptive studies, a minimum of 384 respondents was required, which was adjusted to 427 for increased power. Hence, a final sample size of 427 was targeted for this study.

Sampling Technique  
The multistage sampling method was adopted, and the method included the following stages:
Stage 1: A stratified sampling method was used to choose 6 faculties out of the 9 faculties in Malete Campus  (with each faculty acting as a stratum). The selected faculties are Pure & Applied Sciences, Engineering, Humanities, Management & Social Sciences, Information and Communication Technology, Education and Allied Health Sciences.
Stage 2: A simple random sampling method was used to choose departments from within the chosen faculties. Proportionate sample size allocation was done for each chosen department.
Stage 3: Systematic random sampling method was used to choose participants from list of students per department (Sampling Frame) which were acquired through the Students Departmental Representatives. The sampling interval was calculated by dividing the total number of students in each department by the proportionate sample size allocated to each department. The first participant was chosen through balloting, and thereafter, respondents were selected at equal intervals up to the desired sample size for each department.

Study Instrument and Data Collection Procedure  

Data were collected using a validated, pre-tested, structured, self-administered questionnaire developed on Google Forms to ensure mobile compatibility and ease of access. The instrument had five sections: A) socio-demographic characteristics, B) social media usage patterns, C) awareness and knowledge regarding antibiotic resistance, D) the effect of social media on antibiotic utilization behavior, and E) engagement with, and perceived effects of, social media campaigns on antibiotic resistance. The reliability of the instrument was tested using Cronbach’s Alpha, yielding coefficients of 0.81 for the knowledge scale and 0.76 for the behavior scale. Content validity was assessed using Lawshe’s Content Validity Ratio with 5 experts from public health and health communication at the University of Ilorin. They reviewed the instrument for relevance, readability, and alignment with the study objectives, and items rated as “essential” by ≥4/5 of the experts were retained. 

The questionnaire was then pretested with 43 randomly selected undergraduate students at the University of Ilorin, Ilorin, who were not part of the target population. Feedback on content relevance and clarity was used to refine the questions for the final version. Participants were recruited through multiple channels to minimize coverage bias: departmental WhatsApp and Telegram groups, student email lists, and physical announcements in selected faculties. The questionnaire link and QR code were shared in departmental WhatsApp groups and during lecture breaks. Participation was voluntary and anonymous, as no personal identifiers such as names or matriculation numbers were collected, and IP address logging was disabled to protect confidentiality. 

Before accessing the questionnaire, participants read an information sheet and provided implied consent. Skip logic was applied to avoid irrelevant questions, and the form was set to allow only one response per participant. An attention check question was included to reduce duplicate and automated entries. The average completion time was 11 minutes, with most participants finishing within 10–12 minutes. Four trained research assistants were available to assist with the questionnaire using Google Forms where needed, and data collection lasted six weeks with reminder messages sent at five-day intervals to improve response rates.

Study Variables
There were two primary outcomes (dependent variables) that included: 1) Perceived influence of social media on antibiotic use behavior, dichotomized as “good” vs “bad” influence (depending on the response to five questions about behavior); and 2) Perceived effect of social media campaigns on AR awareness, dichotomized as “positive” vs “negative” effects.  The independent variables include socio-demographic variables, including age (16-23, ≥24years), gender, level of studies, faculty, religion, form of accommodation, marital status, and formal education about antibiotics and resistance.

Data Management and Analysis  

Daily checks on completed questionnaires for completeness and coding were conducted using Google Forms. Data exportation from Google Forms to Microsoft Excel 2021 for cleaning and further exportation to IBM SPSS software version 26.0 for data analysis took place. Descriptive statistics were used in summarizing categorical variables in terms of frequency distributions and percentages. Questions on knowledge about antibiotic resistance were scored either right or wrong. "Bacteria are no longer responsive to antibiotics" was considered the right definition of antibiotic resistance. Knowledge items were scored 1 for correct and 0 for incorrect. Behavior and perception items used a 4-point Likert scale. Scores for each domain were summed and dichotomized at the median. Scores ≥ median were coded as “bad influence” or “positive effect”; scores < median as “good influence” or “negative effect”. Pearson's Chi-square was used in testing the association among the socio-demographic variables and the dependent variables. Multivariable logistic regression was used to identify independent predictors of perceived negative influence of social media on antibiotic use behavior and perceived positive effect of AMR campaigns with necessary adjustments for confounders. Tables were employed in presenting data and significance level was set at p-value <.05.

Results
From the 427 questionnaires administered, a total of 400 completed questionnaires were returned and analyzed, giving a response rate of 93.7%. The results obtained are presented below:  

Socio-demographic Characteristics  
Table 1 showed that most of the participants were aged 24 years and older (58.8%) and male (55.5%). The highest number of students belonged to the 200 level (34.0%), and the Faculty of Pure and Applied Sciences contained the highest percentage of participants (35.8%). The predominant religion of the participants was Christianity (50.3%), while residence was more or less equally divided among off-campus and On-campus hostel (48.0% and 46.8%, respectively).
Table 1. Socio-demographic characteristics of respondents (N = 400)
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Age (years)
	16–23
	165
	41.3

	
	≥24*
	235
	58.7

	Gender
	Male
	222
	55.5

	
	Female
	178
	44.5

	Level of study
	100 Level
	85
	21.3

	
	200 Level
	136
	34.0

	
	300 Level
	103
	25.7

	
	400 Level
	62
	15.5

	
	500 Level
	14
	3.5

	Faculty
	Pure and Applied Sciences
	143
	35.8

	
	Engineering
	83
	20.7

	
	Humanities and Social Sciences
	90
	22.5

	
	Information and Communication Technology
	36
	9.0

	
	Education
	32
	8.0

	
	Allied Health Sciences
	16
	4.0

	Religion
	Christianity
	201
	50.2

	
	Islam
	190
	47.5

	
	Traditional
	6
	1.5

	
	Others
	3
	0.8

	Type of residence
	On-campus hostel
	187
	46.7

	
	Off-campus private accommodation
	192
	48.0

	
	With parents/guardian
	21
	5.3

	Marital status
	Single
	379
	94.7

	
	Married
	20
	5.0

	
	Divorced/Separated
	1
	0.3

	Prior formal education on antibiotic use/resistance
	Yes
	293
	73.3

	
	No
	107
	26.7


* In Nigeria, many students enter university later or repeat years, hence age range includes ≥24 years.
Influence of Social Media on Antibiotic Use Behaviors  
Table 2 showed that the majority (76.0%) of respondents disclosed their experience of consuming antibiotics without a doctor’s recommendation after being advised on this matter via the Internet. Despite that, 66.0% of the participants said social media made them change their opinions concerning the use of antibiotics. Over half (53.8%) of the respondents said they always referred to information from the Internet before using antibiotics. Meanwhile, 65.8% of respondents said they finish an entire dose of antibiotics after learning about resistance online. 

Table 2. Self-reported influence of social media on antibiotic use behaviors 
among respondents (N = 400)

	Statement
	Strongly Agree
n (%)
	Agree
n (%)
	Disagree
n (%)
	Strongly Disagree n (%)

	I have taken antibiotics without a doctor’s prescription after seeing advice on social media
	156 (39.0)
	148 (37.0)
	64 (16.0)
	32 (8.0)

	Social media content has changed my thinking about antibiotic use
	104 (26.0)
	160 (40.0)
	88 (22.0)
	48 (12.0)

	I always check online sources before using antibiotics
	92 (23.0)
	123 (30.8)
	109 (27.3)
	76 (19.0)

	I now complete full doses of antibiotics, including completing the correct dose and duration,  after learning about resistance online
	128 (32.0)
	135 (33.8)
	81 (20.3)
	56 (14.0)

	I would avoid misusing antibiotics because of a social media post I saw
	141 (35.3)
	140 (35.0)
	67 (16.8)
	52 (13.0)




Social Media Use Patterns  
Table 3 revealed that the platforms WhatsApp (31.3%), Instagram (20.8%), and TikTok (17.0%) were the most commonly used ones. Close to two-thirds of respondents (61.5%) visited social networking sites several times a day, and 25.3% spent more than 5 hours per day on them. A vast majority of participants (84.3%) followed the health-related pages, and the same percentage saw information on antibiotics and antibiotic resistance.
Table 3. Social media use patterns among undergraduate students (N = 400)
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Most frequently used platform
	WhatsApp
	125
	31.3

	
	Facebook
	42
	10.5

	
	Instagram
	83
	20.8

	
	TikTok
	68
	17.0

	
	X (Twitter)
	47
	11.8

	
	Telegram
	28
	7.0

	
	Others
	7
	1.8

	Frequency of access
	Multiple times daily
	246
	61.5

	
	Once daily
	89
	22.3

	
	A few times a week
	51
	12.8

	
	Rarely
	14
	3.5

	
	Less than 1 hour
	48
	12.0

	Average daily time spent



	1–2 hours
	101
	25.3

	
	3–5 hours
	150
	37.5

	
	More than 5 hours
	101
	25.3

	Follow health-related accounts

	Yes
	337
	84.3

	
	No
	63
	15.8


	Ever seen posts about antibiotics/AR
	Yes
	312
	78.0

	
	No
	88
	22.0



Awareness and Knowledge of Antibiotic Resistance  
As shown in Table 4, the majority of the participants (76.8%) were familiar with the term “antibiotic resistance.” Yet, just 30.3% could define it properly, as bacteria becoming resistant to the effects of antibiotics. Instead, 46.0% defined it as a situation where people become resistant to antibiotics. Nonetheless, the majority (92.0%) thought that social media could be useful for raising awareness, and 77.8% said that they learned about antibiotic resistance from social media. This led to 67.0% feeling more knowledgeable about their appropriate use.

Table 4. Awareness and knowledge of antibiotic resistance 
among respondents (N = 400)

	Variable
	Category
	Frequency (n)
	Percentage (%)

	Ever heard of “antibiotic resistance”
	Yes
	307
	76.8

	
	No
	93
	23.3

	Understanding of antibiotic resistance
	The body becomes resistant to antibiotics
	184
	46.0

	
	Bacteria no longer respond to antibiotics
	121
	30.3

	
	Antibiotics are fake or expired
	42
	10.5

	
	I don’t know
	53
	13.3

	Social media can raise awareness about AR 
	Strongly agree
	208
	52.0

	
	Agree
	160
	40.0

	
	Disagree
	22
	5.5

	
	Strongly disagree
	10
	2.5

	Learned about AR from social media
	Yes
	311
	77.8

	
	No
	89
	22.3

	Feel more aware of proper antibiotic use due to social media
	Yes
	268
	67.0

	
	No
	132
	33.0




Engagement with Social Media Campaigns on Antibiotic Resistance  
Table 5 showed that more than two-thirds (67.5%) of the respondents have participated in a social media campaign against antibiotic resistance. The most effective content type according to the respondents is short videos (54.3%), then comes infographics (17.3%). The majority of the respondents (72.8%) have noted the increase in their awareness as a result of campaigns. Almost the same number of respondents (73.8%) shared the gained knowledge with others. The support for extension to other universities in Nigeria was very high – 80.3%.

Table 5. Engagement with and perceived effects of social media campaigns on 
antibiotic resistance (N = 400)

	Variable
	Category
	Frequency (n)
	Percentage (%)

	Ever followed/engaged with AR campaign in the last 6 months?
	Yes
	270
	67.5

	
	No
	130
	32.5

	Most impactful content type
	Short videos
	217
	54.3

	
	Infographics/Images
	69
	17.3

	
	Long articles/Posts
	48
	12.0

	
	Webinars/Live sessions
	31
	7.8

	
	I have not seen any
	35
	8.8

	Campaigns increased knowledge about AR
	Yes
	291
	72.8

	
	No
	109
	27.3

	Discussed campaign content with others
	Yes
	295
	73.8

	
	No
	105
	26.3


	Campaigns should be expanded across Nigerian campuses
	Strongly agree
	189
	47.3

	
	Agree
	132
	33.0

	
	Disagree
	49
	12.3

	
	Strongly disagree
	30
	7.5



Factors Associated with Perceived Influence and Effects  
As shown in Table 6, the Chi-square test indicated that age, form of dwelling, and previous formal education on antibiotics were significantly associated with the perceived effect of social media on behavior. More students aged 24 years or older (79.1%), those who lived in hostels (80.7%), and those who had previously received formal education on antibiotics (78.5%) perceived a negative effect of social media on their antibiotic behavior (p < .05).

Table 6. Association between socio-demographic characteristics and perceived
 influence of social media on antibiotic use behavior (N = 400)


	Variable
	Category
	Good Influence n (%)
	Bad Influence n (%)
	χ²
	df
	p-value

	Age (years)
	16–23
	48 (29.1)
	117 (70.9)
	4.721
	1
	0.030*

	
	≥24
	49 (20.9)
	186 (79.1)
	
	
	

	Gender
	Male
	58 (26.1)
	164 (73.9)
	1.042
	1
	0.307

	
	Female
	39 (21.9)
	139 (78.1)
	
	
	

	Level of study
	100 Level
	23 (27.1)
	62 (72.9)
	2.891
	4
	0.576

	
	200 Level
	28 (20.6)
	108 (79.4)
	
	
	

	
	300 Level
	24 (23.3)
	79 (76.7)
	
	
	

	
	400 Level
	18 (29.0)
	44 (71.0)
	
	
	

	
	500 Level
	4 (28.6)
	10 (71.4)
	
	
	

	Faculty
	Pure & Applied Sciences
	32 (22.4)
	111 (77.6)
	4.623
	5
	0.464

	
	Engineering
	19 (22.9)
	64 (77.1)
	
	
	

	
	Humanities & Social Sciences
	28 (31.1)
	62 (68.9)
	
	
	

	
	ICT
	7 (19.4)
	29 (80.6)
	
	
	

	
	Education
	6 (18.8)
	26 (81.3)
	
	
	

	
	Allied Health Sciences
	5 (31.3)
	11 (68.8)
	
	
	

	Religion
	Christianity
	52 (25.9)
	149 (74.1)
	1.234
	3
	0.745

	
	Islam
	43 (22.6)
	147 (77.4)
	
	
	

	
	Traditional
	1 (16.7)
	5 (83.3)
	
	
	

	
	Others
	1 (33.3)
	2 (66.7)
	
	
	

	Type of residence
	On-campus hostel
	36 (19.3)
	151 (80.7)
	6.891
	2
	0.032*

	
	Off-campus private
	52 (27.1)
	140 (72.9)
	
	
	

	
	With parents/guardian
	9 (42.9)
	12 (57.1)
	
	
	

	Marital status
	Single
	93 (24.5)
	286 (75.5)
	0.512
	2
	0.774

	
	Married
	4 (20.0)
	16 (80.0)
	
	
	

	
	Divorced/Separated
	0 (0.0)
	1 (100.0)
	
	
	


	Prior formal education on antibiotic use
	Yes
	63 (21.5)
	230 (78.5)
	4.892
	1
	0.027*

	
	No
	34 (31.8)
	73 (68.2)
	
	
	


*Significant at p < .05. χ² = Chi-square; df = degrees of freedom.
Likewise, Table 7 showed that age, department, and previous formal education were significantly associated to the perceived effect of social media campaigns. Those who were aged 24 years and older (55.3%), in the Faculty of Humanities & Social Sciences (57.8%) and Faculty of Education (62.5%), and had previous formal education (53.6%) had a higher chance of perceiving the positive effect of the campaign. Gender, level of study, religion, and marital status did not have any significant association with the outcomes.

Table 7. Association between socio-demographic characteristics and perceived effects of social media campaigns on antibiotic resistance (N = 400)

	Variable
	Category
	Negative Effect n (%)
	Positive Effect n (%)
	χ²
	df
	p-value

	Age (years)
	16–23
	93 (56.4)
	72 (43.6)
	6.234
	1
	0.013*

	
	≥24
	105 (44.7)
	130 (55.3)
	
	
	

	Gender
	Male
	112 (50.5)
	110 (49.5)
	0.231
	1
	0.631

	
	Female
	86 (48.3)
	92 (51.7)
	
	
	

	Level of study
	100 Level
	48 (56.5)
	37 (43.5)
	5.102
	4
	0.277

	
	200 Level
	72 (52.9)
	64 (47.1)
	
	
	

	
	300 Level
	46 (44.7)
	57 (55.3)
	
	
	

	
	400 Level
	28 (45.2)
	34 (54.8)
	
	
	

	
	500 Level
	4 (28.6)
	10 (71.4)
	
	
	

	Faculty
	Pure & Applied Sciences
	82 (57.3)
	61 (42.7)
	13.421
	5
	0.020*

	
	Engineering
	45 (54.2)
	38 (45.8)
	
	
	

	
	Humanities & Social Sciences
	38 (42.2)
	52 (57.8)
	
	
	

	
	ICT
	16 (44.4)
	20 (55.6)
	
	
	

	
	Education
	12 (37.5)
	20 (62.5)
	
	
	

	
	Allied Health Sciences
	5 (31.3)
	11 (68.8)
	
	
	

	Religion
	Christianity
	102 (50.7)
	99 (49.3)
	0.892
	3
	0.827

	
	Islam
	93 (48.9)
	97 (51.1)
	
	
	

	
	Traditional
	2 (33.3)
	4 (66.7)
	
	
	

	
	Others



	1 (33.3)
	2 (66.7)
	
	
	

	Type of residence
	On-campus hostel
	98 (52.4)
	89 (47.6)
	1.892
	2
	0.388

	
	Off-campus private
	92 (47.9)
	100 (52.1)
	
	
	

	
	With parents/guardian
	8 (38.1)
	13 (61.9)
	
	
	

	Marital status
	Single
	189 (49.9)
	190 (50.1)
	0.612
	2
	0.736

	
	Married
	9 (45.0)
	11 (55.0)
	
	
	

	
	Divorced/Separated
	0 (0.0)
	1 (100.0)
	
	
	

	Prior formal education on antibiotic use
	Yes
	136 (46.4)
	157 (53.6)
	4.321
	1
	0.038*

	
	No
	62 (57.9)
	45 (42.1)
	
	
	


*Significant at p < .05. χ² = Chi-square; df = degrees of freedom.
Factors Associated with Perceived Negative Influence of Social Media  
As shown in Table 8, after adjusting for covariates, multivariable logistic regression identified three independent predictors of perceiving a negative influence of social media on antibiotic use behavior. Students aged 24 years and older had significantly higher odds of reporting a negative influence compared to those aged 16–23 years (AOR = 1.82, 95% CI [1.15, 2.89], p = .011). Residing in an on-campus hostel was associated with nearly three times higher odds compared to living with parents or guardians (AOR = 2.94, 95% CI [1.18, 7.32], p = .020). Having received prior formal education on antibiotic use also increased the odds of a negative influence (AOR = 1.73, 95% CI [1.05, 2.86], p = .032). Gender and faculty were not significant in the adjusted model.
Table 8: Multivariable Logistic Regression Analysis of Factors Associated with Perceived Negative Influence of Social Media on Antibiotic Use Behavior Among Undergraduate Students at KWASU (N = 400)
	Variable
	Category
	AOR
	95% CI
	p

	Age
	16–23
	Ref
	
	

	Age
	≥24
	1.82
	[1.15, 2.89]
	.011

	Gender
	Female
	Ref
	
	

	Gender
	Male
	1.21
	[0.78, 1.88]
	.391

	Faculty
	Pure & Applied Sciences
	Ref
	
	

	Faculty
	Engineering
	0.95
	[0.52, 1.73]
	.865

	Faculty
	Humanities & Social Sciences
	0.68
	[0.38, 1.21]
	.190

	Faculty
	ICT
	1.34
	[0.61, 2.96]
	.465

	Faculty
	Education
	1.56
	[0.64, 3.79]
	.329

	Faculty
	Allied Health Sciences
	0.59
	[0.19, 1.84]
	.365

	Type of residence
	With parents/guardian
	Ref
	
	

	Type of residence
	On-campus hostel
	2.94
	[1.18, 7.32]
	.020

	Type of residence
	Off-campus private
	1.89
	[0.76, 4.71]
	.171

	Prior formal education on antibiotic use
	No
	Ref
	
	

	Prior formal education on antibiotic use
	Yes
	1.73
	[1.05, 2.86]
	.032



Note: AOR = Adjusted Odds Ratio; CI = Confidence Interval; Ref = Reference category; Significant at p<0.05; Model adjusted for all variables in the table.

Factors Associated with Perceived Positive Effect of Campaigns
In the adjusted model, age, faculty, and prior formal education were significant predictors of perceiving a positive effect of social media campaigns on antibiotic resistance awareness. Students aged ≥24 years had 61% higher odds of reporting a positive effect than younger students (AOR = 1.61, 95% CI [1.06, 2.44], p = .025). Compared to Pure and Applied Sciences, students in Humanities and Social Sciences (AOR = 1.89, 95% CI [1.12, 3.19], p = .017), Education (AOR = 2.23, 95% CI [1.01, 4.93], p = .047), and Allied Health Sciences (AOR = 2.81, 95% CI [1.02, 7.75], p = .046) had significantly higher odds of a positive effect. Prior formal education remained significant after adjustment (AOR = 1.57, 95% CI [1.01, 2.45], p = .044) and type of residence was not a significant predictor as depicted in Table 9:
Table 9: Multivariable Logistic Regression Analysis of Factors Associated with Perceived Positive Effect of Social Media Campaigns on Antibiotic Resistance Awareness Among Undergraduate Students at KWASU (N = 400)
	Variable
	Category
	AOR
	95% CI
	p

	Age
	16–23
	Ref
	
	

	Age
	≥24
	1.61
	[1.06, 2.44]
	.025

	Faculty
	Pure & Applied Sciences
	Ref
	
	

	Faculty
	Engineering
	1.12
	[0.64, 1.96]
	.687

	Faculty
	Humanities & Social Sciences
	1.89
	[1.12, 3.19]
	.017

	Faculty
	ICT
	1.68
	[0.82, 3.44]
	.156

	Faculty
	Education
	2.23
	[1.01, 4.93]
	.047_

	Faculty
	Allied Health Sciences
	2.81
	[1.02, 7.75]
	.046

	Prior formal education on antibiotic use
	No
	Ref
	
	

	Prior formal education on antibiotic use
	Yes
	1.57
	[1.01, 2.45]
	.044

	Type of residence
	With parents/guardian
	Ref
	
	

	Type of residence
	On-campus hostel
	0.73
	[0.29, 1.83]
	.501

	Type of residence
	Off-campus private
	0.88
	[0.35, 2.21]
	.781


Note: AOR = adjusted odds ratio; CI = confidence interval; Ref = reference category. Significant at p<0.05; Model adjusted for all variables listed. 
Discussion

This cross-sectional study assessed the effect of social media campaigns on antibiotic resistance awareness and associated behavior among 400 undergraduate students from Kwara State University, Malete. The results indicate that social media is a powerful yet bifunctional medium when it comes to influencing the knowledge and practice of antibiotics use in this population. Social media usage and engagement rates were relatively high. Most participants visited various platforms several times a day, and WhatsApp, Instagram, and TikTok were the most frequently used platforms. Over 80% of participants followed health-focused accounts and reported coming across antibiotic-related information, indicating that social media is a key platform for health information dissemination among Nigerian undergraduates. This is consistent with other studies involving African youth populations (Hagg et al., 2018; Oni et al., 2025).
The level of knowledge about the concept of "antibiotic resistance" was quite high (76.8%), but critical misunderstandings remained widespread. While only 30.3% knew that antibiotic resistance arises from bacteria, 46.0% thought that it develops in humans. Such a misconception has been confirmed by international and national research, which demonstrated a significant disparity between the prevalence of awareness and proper knowledge of the issue, despite educational levels (WHO, 2015; Murray et al., 2022; Ugwu et al., 2024). It shows that exposure to the concept does not mean comprehension, and educational materials should be developed to explain the nature of resistance.
The impact of social media on people's behavior proved to be contradictory to our initial hypothesis. A considerable portion (76.0%) admitted that they have resorted to self-medication with antibiotics based on the recommendations found on social media platforms, demonstrating that social media may spread harmful habits. It confirms the notion that poor regulation of health-related information leads to the misapplication of antibiotics in LMICs (Odetokun et al., 2019). On the other hand, 66.0% noted that social media positively affected their views regarding the use of antibiotics, and 65.8% indicated their willingness to take antibiotics only as prescribed, including completing the correct dose and duration, after learning about resistance online.
 
Moreover, 70.3% will be deterred from abuse due to social media posts. The dual role is similar to the findings of Tamhankar et al. (2021) which suggest that the internet can encourage or discourage unhealthy and healthy behaviors based on the quality of information and reliability of sources, and reviews of systematic literature highlighting the contextual benefits and drawbacks of digital health interventions (Kpokiri et al., 2022). The potential impact of social media campaigns was very promising. Most students (67.5%) have been exposed to at least one social media campaign on antibiotic misuse, and 72.8% claimed that their awareness was improved. Videos less than two minutes long were ranked the most influential type of message (54.3%), which aligns with research indicating the effectiveness of short and engaging video materials in health-related communication with youths (Afifi, 2025; Walsh et al., 2023). Peer-to-peer information transfer was also observed since 73.8% of respondents shared social media campaign messages with other people.

Beyond the immediate findings, the dual role of social media underscores the need to embed antimicrobial stewardship within structured digital health interventions rather than relying on unregulated content. Systematic reviews show that theory-driven digital educational interventions significantly improve knowledge and self-reported antibiotic use behaviors among students and clinicians, particularly when programs are interactive and grounded in behavioral frameworks (Almeida et al., 2025). Protocols on digital tools and artificial intelligence further indicate that these technologies can enhance antimicrobial stewardship programs by improving resistance pattern detection, guideline adherence, and decision support for prescribers (García-Sánchez et al., 2025). Short, peer-led video formats—similar to those preferred by participants in this study—have demonstrated measurable gains in intention and adherence over 8–12 weeks (Lee et al., 2024). This suggests that the observed willingness to follow prescribed regimens can translate into sustained practice if campaigns are evidence-based, sustained, and linked to institutional health services.

Intervention effectiveness also depends on health literacy and source credibility, both of which were significant predictors in the chi-square analysis. Studies in Sub-Saharan Africa report that microlearning modules combined with quizzes and feedback loops improve critical appraisal of online health information among undergraduates (Okon et al., 2024). These approaches operationalize constructs from the Health Belief Model, such as perceived barriers and self-efficacy, enabling students to evaluate claims against credible sources (Charani et al., 2022). Given that over 70% of respondents shared campaign messages, training peer ambassadors in AMS could amplify reach while reducing misinformation, a strategy supported by implementation research in academic settings (Borg et al., 2023). Collectively, these findings indicate that future work should move beyond documenting exposure to testing replicable, theory-based digital AMS programs within universities.

Chi-square tests uncovered the role of some socio-demographic factors. Students aged 24 years and above, who live in on-campus hostels, and those with previous formal education experience are more influenced by negative behavior influence through social media. This shows that independent individuals with initial information are prone to misinformation or its critical evaluation. Conversely, age, study discipline (Humanities, Social Sciences, or Education), and formal education history predict perception of positive outcomes from campaigns. These results imply that formal health literacy enables students to derive maximum advantages from organized online initiatives, consistent with the Health Belief Model’s focus on perceived vulnerability and benefits (Glanz et al., 2015). Thus, the current analysis highlights that social media does not exert either a positive or adverse influence on antimicrobial stewardship. Instead, its effect hinges on the accuracy of information disseminated, the type of format, and the health literacy of recipients. While social media fosters self-medication, campaign dissemination in preferred formats (e.g., short video) boosts awareness, promotes adherence, and facilitates peer interaction. 

The multivariable logistic regression analysis revealed distinct patterns in how sociodemographic factors shaped students’ perceptions of social media’s influence on antibiotic use and the effectiveness of AMR campaigns. Age was a consistent predictor across both outcomes. Students aged ≥24 years had 1.8 times higher odds of reporting both negative behavioral influence (AOR 1.82, 95% CI 1.15-2.89, p=0.011) and positive campaign effect (AOR = 1.61, p = .025) compared to younger students. This suggests that older undergraduates are more critically engaged with online health content. They are more likely to encounter misleading antibiotic advice, but also more receptive to structured digital interventions, likely due to greater health literacy and decision-making autonomy. Residence type was significant only for negative behavioral influence. Living in on-campus hostels increased the odds of reporting negative influence nearly threefold compared to living with parents or guardians (AOR = 2.94, p = .020). Hostel environments often involve peer networks with high social media use and limited parental oversight, creating conditions where misinformation can spread rapidly and influence self-medication practices. Faculty affiliation was a key determinant of perceived campaign effectiveness but not of negative influence. Students in Humanities and Social Sciences, Education, and Allied Health Sciences had 1.9 to 2.8 times higher odds of reporting a positive effect compared to those in Pure and Applied Sciences. This may reflect differences in baseline exposure to health concepts and a greater responsiveness to narrative and visual formats like short videos. It supports the need for faculty-specific tailoring of digital AMR interventions rather than a one-size-fits-all approach. Prior formal education on antibiotic use increased the odds of reporting both negative behavioral influence (AOR = 1.73, p = .032) and positive campaign effect (AOR = 1.57, p = .044). Students with prior exposure appear more aware of the risks of misinformation yet also more capable of benefiting from credible digital campaigns. This dual role underscores that foundational health education amplifies both risk perception and intervention receptivity.
Collectively, these findings align with the Health Belief Model framework used in this study. Perceived susceptibility and benefits appear to be modified by age, educational background, and social context, which act as modifying factors influencing cues to action delivered through social media. The results imply that effective digital AMR strategies should prioritize older students, hostel residents, and non-science faculties, and should leverage formats like short videos that were most impactful in this population.

Limitations, Mitigation Steps, and Suggestions for Future Studies
The use of online data collection introduced several methodological limitations that should be considered when interpreting the findings. First, there is the issue of coverage or selection bias due to the non-inclusion of those students who lacked access to the internet, had poor digital literacy skills, or engaged little in social media platforms. Over-representation of males and Pure and Applied Sciences reflects differential WhatsApp group activity and response rates and limits generalizability. This bias would over represent the digital natives in the sample population. Secondly, the problem of self-selection bias could have occurred, whereby students interested in antibiotics or social media could have been highly motivated to respond. Thirdly, social desirability bias could have occurred during the collection of data on self-medication and use of antibiotics because of assurances on anonymity. Respondents were unlikely to report any information that could improperly portray their behaviors. Fourthly, the problem of recall bias would affect the self-report of past behavior in relation to antibiotic use by students because some cases had occurred several months ago. Fifthly, technical difficulties such as submission of incomplete questionnaires, lack of internet connectivity, and duplicate entry could pose a challenge during data analysis. However, measures such as preventing duplicate entries and attention checks have been taken to reduce technical errors.

To ensure that the effects of the aforementioned limitations were minimized, several precautions were taken from the initial design phase of the survey until the point of data analysis. To address the issue of coverage bias, multiple means of recruitment, including WhatsApp, Telegram, email, and poster announcements within different faculties with unequal access to technology, were used to obtain a diverse sample. To avoid self-selection and nonresponse bias, a positive message was used when inviting students to participate, the survey was brief, and two follow-ups were sent to those who did not respond. To mitigate social desirability bias, anonymity was ensured, and IP addresses were not tracked, and sensitive questions were framed in a way that would minimize judgmental attitudes. Recall and measurement bias were limited by ensuring that questions referred to a specified 6-month period, the use of plain English, and conducting a pre-test of selected questions. Technical bias was mitigated by implementing restrictions on multiple responses via Google Forms, using an attention check, and manually identifying duplicate and implausible responses. The survey was also customized to the Nigerian undergraduate population and tested for content validity by faculty in Public Health at KWASU. 
In future studies, there is a need for mixed-methods studies combining online or paper-based surveys with focus group discussions to understand the drivers of antibiotics use in students while minimizing bias based on self-reported data. The use of in-person surveys employing stratified sampling among faculties will increase representativeness and reduce coverage bias that arises in online recruitment. Longitudinal study designs are necessary to determine trends in knowledge and practice over time hence reducing recall bias and increasing inference on the causal effect of social media usage on antibiotics use. Lastly, conducting intervention studies in which specific social media health campaigns may be used to influence antibiotics use is an important step in establishing causality rather than mere associations in understanding the impact of social media on the practices of antibiotics use among undergraduate students in KWASU.

Conclusion and Recommendations

The findings of this study indicate that social media plays a critical role in shaping the awareness and attitudes towards antibiotic resistance amongst undergraduate students at Kwara State University, Malete. Although it acts as an essential tool for disseminating health-related information and can enhance knowledge and adherence, social media also encourages risky behavior like self-medication. Although there was a high level of awareness regarding antibiotic resistance, some basic misunderstandings about the nature of antibiotic resistance still persist.

Countering the simultaneous impact of social media on antibiotics necessitates concerted actions at several levels, starting with the undergraduates themselves. University students need to independently validate health information derived from reliable sources prior to its usage and sharing, participate in institutional antimicrobial stewardship campaigns, and alert authorities regarding any misleading information about antibiotics posted on social media. The University Management has to augment these interventions by incorporating antibiotic resistance knowledge in general studies (GNS) programmes and orientations, and creating institutional social media accounts for the dissemination of trustworthy stewardship information in preferred formats such as video clips and infographics. 

Health professionals and media organizations should collaborate with the Student Union Government, Departmental Associations, student influencers, and content creators to co-develop scientifically-based, culturally-appropriate campaigns addressing specific fallacies regarding antibiotics, such as the erroneous assumption that antibiotics create resistance in humans. Finally, the government needs to invest in digital health literacy initiatives and devise regulations for monitoring and controlling health information on social media, including collaborations with social media companies in identifying and rectifying any misinformation regarding antibiotics.
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