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Background: Dextromethorphan (DXM) is an over-the-counter cough suppressant with recognized potential for misuse and abuse when taken at supratherapeutic doses. Community pharmacists are well positioned to identify and prevent such misuse, yet limited data exist from Saudi Arabia regarding their awareness, dispensing practices, and views on regulation.

Methods: A cross-sectional survey was conducted among community pharmacists in Jeddah, Saudi Arabia, using a self-administered questionnaire. Descriptive statistics were used to summarize responses, and logistic regression was applied to identify factors associated with perceived increases in DXM sales and the adoption of restriction strategies.

Results: A total of 252 pharmacists participated. Most respondents recognized DXM misuse as a local problem (206; 81.8%) and believed sales had increased over the preceding 2 years (131; 52.0%). Peer influence and social media promotion were identified as common drivers of misuse (206; 81.8%). The majority reported adopting restrictive dispensing practices, including refusal to sell to suspected abusers (178; 70.6%), and expressed strong support for tighter legal controls (230; 91.3%) and public awareness campaigns (198; 78.6%). Logistic regression showed that requests for non-OTC DXM products were associated with perceived increases in sales (OR = 2.13; 95% CI = 1.18–3.85; p = 0.012), while pharmacy location and previous dispensing behaviors predicted restrictive practices (OR = 1.96; 95% CI = 1.08–3.54; p < 0.05).

Conclusion: Community pharmacists in Jeddah demonstrated awareness of DXM misuse and recognized the role of social and digital influences in promoting it. Their broad support for regulatory restrictions and preventive campaigns indicates readiness to contribute to public health strategies. Nonetheless, limited confidence in managing suspected cases highlights the need for targeted training and continued research across multiple regions to inform effective regulatory and educational responses.
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Introduction

Over-the-counter (OTC) medicines have been recognized as a public health concern for the past two decades, although they are generally considered safe when used within licensed therapeutic dose ranges (1, 2). A number of commonly available OTC medicines, including antihistamines, cough suppressants, codeine-containing preparations, analgesics, hypnotics, laxatives, and decongestants, contain active ingredients with abuse potential when consumed in higher-than-recommended doses (3–5). Such misuse and abuse can result in dependence and addiction, raising significant safety concerns (6, 7).

Dextromethorphan (DXM) is among the most prominent examples of over-the-counter (OTC) drugs with a well-documented potential for misuse and abuse (8). Reports from the American Association of Poison Control Centers showed a 300% increase in cases of DXM abuse among adolescents between 2000 and 2003 (9). Similarly, the United States National Survey on Drug Use and Health indicated that around 3.1 million people aged 12–25 years had used DXM-containing cough and cold medicines recreationally (10). Misuse has also been documented in other countries, including India, Japan, and China, with Sweden reclassifying DXM as a prescription-only drug in 1986 following the deaths of two adolescents (8, 9). In the United States, legal restrictions have been introduced to prevent sales of DXM products to individuals under 18 years of age, supported by the Food and Drug Administration (FDA) and the Consumer Healthcare Products Association (CHPA) (11, 12). In Saudi Arabia, the Saudi Food and Drug Authority (SFDA) classifies most DXM-containing products as prescription-only; however, some formulations, such as KAFOSED®, remain available over the counter, creating opportunities for misuse. Pharmacists continue to encounter OTC requests, particularly among younger individuals, prompting the SFDA to strengthen dispensing oversight and promote pharmacist education (13, 14). Community pharmacists thus play a critical role in monitoring non-medical DXM use and ensuring compliance with national regulations, consistent with broader public-health priorities under Saudi Vision 2030 (15, 16).

Pharmacologically, DXM is a synthetic analog of levorphanol and a non-opioid derivative of morphine (17). At therapeutic doses, it exerts antitussive activity primarily through sigma-1 receptor stimulation and inhibition of N-methyl-D-aspartate (NMDA) receptors (18). When taken at supratherapeutic doses, it additionally antagonizes NMDA, opioid, and α4β2 nicotinic receptors while inhibiting serotonin reuptake, leading to a broad spectrum of neurobehavioral effects including agitation, ataxia, nausea, vomiting, nystagmus, and speech disturbances (19–21). Psychological disturbances such as confusion, hallucinations, paranoia, and euphoria have also been reported (22). In severe cases, high-dose DXM ingestion has been linked to mania, violent behavior, and self-harm (23). In contrast, therapeutic use is usually associated only with mild side effects, including dizziness, drowsiness, and gastrointestinal upset (2, 24).

The increasing misuse of DXM has been attributed to its accessibility and the influence of peers and social media in promoting its euphoric effects (24, 25). Despite evidence of rising misuse globally, there are currently no published statistics or national studies describing DXM abuse in Saudi Arabia. This absence of local evidence highlights the need to investigate the extent of the problem and the role of healthcare professionals in mitigating it.

Community pharmacists are uniquely positioned to detect and respond to the misuse of OTC medicines. Their role extends beyond dispensing to include monitoring purchasing patterns, refusing inappropriate sales, providing patient education, and reporting suspected cases of abuse (26). Evaluating their knowledge, perceptions, and practices is therefore essential for guiding regulatory action, designing awareness campaigns, and informing pharmacist training programs.

This study aimed to evaluate the knowledge, perceptions, and practices of community pharmacists in Jeddah, Saudi Arabia, regarding the misuse and abuse of DXM. It specifically sought to examine pharmacists’ views on the prevalence of misuse, their confidence in managing suspected cases, and the strategies they employed to restrict access to DXM. Furthermore, it aimed to identify factors associated with changes in DXM sales and the implementation of restriction strategies through logistic regression analysis.



Methods


Study design and setting

This was a cross-sectional study conducted among community pharmacists in Jeddah, Saudi Arabia. Data were collected over a 12-month period, from May 2022 to May 2023, to ensure adequate coverage of various pharmacy locations and work shifts across the city. The specified duration reflected the time required to reach the target sample rather than a longitudinal follow-up. Pharmacies were selected using a geographically stratified random sampling approach. Jeddah was divided into five main districts (northern, southern, eastern, western, and central), and pharmacies within each district were randomly approached to ensure broad geographic representation and minimize selection bias. This method balanced feasibility with representativeness. Participation was voluntary and anonymous, and no identifying information was collected to encourage honest responses and minimize social-desirability bias. The questionnaire used neutral and non-judgmental wording to further reduce potential response distortion.



Study population and sample size

The study population comprised licensed community pharmacists working in private-sector pharmacies across Jeddah, Saudi Arabia; hospital-based and trainee pharmacists were excluded. According to the Saudi Ministry of Health’s 2022 Statistical Yearbook (27), approximately 3,228 pharmacists were employed in this sector. The minimum required sample size was calculated using the Raosoft® sample size calculator, assuming a 95% confidence level, a 5% margin of error, and a 50% response distribution, yielding a target of 250 participants. This target was achieved, with responses obtained from 252 pharmacists. A 90% confidence level was selected to balance statistical precision with feasibility, considering the total number of eligible pharmacists and anticipated participation rates.



Questionnaire development

The structured questionnaire was developed following a review of relevant literature addressing pharmacists’ knowledge, perceptions, and practices related to DXM misuse and abuse in international settings (1, 5, 6), as well as studies from Saudi Arabia concerning the misuse of other drugs with abuse potential, such as pregabalin (7). The draft questionnaire was reviewed by three academic experts in pharmacy practice to ensure content validity and was piloted with a small group of 10 community pharmacists in Jeddah to confirm clarity and feasibility. As the survey was bilingual (English and Arabic), forward–backward translation was applied to maintain accuracy across both versions. The final instrument was bilingual (English and Arabic) and web-based. The first page of the survey provided information about the study and included a consent statement that had to be acknowledged before participation. One of the survey items assessed whether pharmacists had dispensed more than one bottle of DXM to a single patient at one time. Response options were categorized as Not at all (0 times per month), Sometimes (1–3 times per month), and Frequently (≥4 times per month). These cut-offs were selected to provide approximate quantitative meaning to the terms and to improve consistency in interpretation.



Data collection

Pharmacies were randomly selected within each of Jeddah’s five main districts (northern, southern, eastern, western, and central), and pharmacists on duty were invited to complete the electronic questionnaire. Responses were collected anonymously, coded, and stored securely to ensure confidentiality and data integrity.



Data analysis

Data were analyzed using Minitab version 21.1. Descriptive statistics were applied to summarize sociodemographic characteristics and survey responses. Logistic regression analyses were used to identify predictors of two outcomes: (1) the perceived increase in DXM sales over the previous 2 years and (2) the implementation of restriction strategies toward suspected misusers or abusers. Results were reported as odds ratios (ORs) with 95% confidence intervals (CIs), and statistical significance was set at p < 0.05.



Ethical considerations

Ethical approval was obtained from the Research Ethics Committee of the Faculty of Pharmacy at King Abdulaziz University (Reference No. PH-1443-42, Date: 1/2/2022). The study was conducted in accordance with the Implementing Regulations of the Law of Ethics of Research on Living Creatures in the Kingdom of Saudi Arabia and with the principles of the Declaration of Helsinki. Participation was voluntary, and informed consent was obtained electronically from all pharmacists prior to enrollment. Confidentiality and anonymity were strictly maintained, as no personally identifiable information was collected and all responses were stored securely with access restricted to the research team.




Results


Demographics of the respondents

The demographic characteristics of the participating pharmacists are presented in Table 1. A total of 252 community pharmacists participated in the study. The majority were male (199; 79.0%), and 53 (21.0%) were female. Most respondents were aged 25–34 years (141; 56.0%), followed by those aged 35–44 years (64; 25.4%).


TABLE 1 Sociodemographic and professional characteristics of the community pharmacists (n = 252).


	Items
	Subgroups
	Sample (n = 252)
	Percentage (%)

 

 	Gender 	Male 	201 	79.76


 	Female 	51 	20.24


 	Age 	20–30 	117 	46.43


 	31–40 	109 	43.25


 	41–50 	21 	8.33


 	Over 50 	5 	1.98


 	Education level 	Bachelor’s in pharmacy 	151 	59.92


 	Doctor of pharmacy (PharmD) 	85 	33.73


 	Postgraduate 	16 	6.35


 	Work experience 	1–4 years 	68 	26.98


 	5–10 years 	85 	33.73


 	Less than 1 year 	31 	12.30


 	More than 10 years 	68 	26.98


 	Work-shift time 	Midday 	58 	23.02


 	Morning 	104 	41.27


 	Night 	90 	35.72


 	Pharmacy location 	East 	14 	5.56


 	Middle 	40 	15.87


 	North 	133 	52.78


 	South 	52 	20.63


 	West 	13 	5.16


 	Pharmacy type 	Inside shopping center 	18 	7.14


 	Main street 	158 	62.70


 	Neighborhood 	76 	30.16


 	Graduate from 	Non-Saudi university 	174 	69.05


 	Saudi university 	78 	30.95


 	Nationality 	Non-Saudi 	171 	67.86


 	Saudi 	81 	32.14




 

Regarding education, 191 pharmacists (75.8%) held a bachelor’s degree in pharmacy, and 53 (21.0%) had a Doctor of Pharmacy (PharmD) qualification. Nearly half of the participants (126; 50.0%) had 5–10 years of professional experience, while 70 (27.8%) reported less than 5 years.

Pharmacists were distributed across all areas of Jeddah, with 73 (29.0%) from the northern district, 55 (21.8%) from the central district, 47 (18.7%) from the southern district, 40 (15.9%) from the eastern district, and 37 (14.7%) from the western district. Most respondents (193; 76.6%) worked in independent pharmacies, and 59 (23.4%) were employed in chain pharmacies.



Community pharmacists’ perceptions toward customer’s misuse and abuse of DXM

Community pharmacists’ perceptions of DXM misuse and abuse are summarized in Table 2. Most respondents recognized DXM misuse as a local problem, with 206 pharmacists (81.8%) agreeing or strongly agreeing that such behavior occurs in Jeddah. Similarly, 217 pharmacists (86.1%) indicated they could identify suspected misusers, although only 183 (72.6%) felt they had sufficient knowledge to manage such cases confidently.


TABLE 2 Community pharmacists’ perceptions of dextromethorphan (DXM) misuse and abuse in Jeddah, Saudi Arabia (n = 252).


	Items
	Subgroups
	Sample
 (n = 252)
	Percentage (%)

 

 	Belief that DXM is misused or abused in Jeddah 	Strongly agree 	88 	35%


 	Agree 	118 	47%


 	Neutral 	32 	13%


 	Disagree 	14 	6%


 	Strongly disagree 	0 	0%


 	Able to identify suspected DXM misusers or abusers 	Strongly agree 	82 	33%


 	Agree 	135 	54%


 	Neutral 	29 	12%


 	Disagree 	6 	2%


 	Strongly disagree 	0 	0%


 	Feels sufficiently knowledgeable to deal with suspected DXM misusers or abusers 	Strongly agree 	62 	25%


 	Agree 	121 	48%


 	Neutral 	49 	19%


 	Disagree 	16 	6.35%


 	Strongly disagree 	4 	1.5%


 	Perceives suspected DXM misuser/abuser as a regular customer 	Strongly agree 	33 	13%


 	Agree 	77 	31%


 	Neutral 	64 	25%


 	Disagree 	62 	25%


 	Strongly disagree 	16 	6%


 	Gender of suspected DXM misuser/abuser 	Male 	158 	62.70%


 	Female 	94 	37.30%


 	Belief that DXM misusers/abusers are aware of its addictive effects 	Strongly agree 	72 	29%


 	Agree 	96 	38%


 	Neutral 	43 	17%


 	Disagree 	34 	13%


 	Strongly disagree 	7 	3%


 	Belief that DXM misusers/abusers are aware of its euphoric effects 	Strongly agree 	72 	29%


 	Agree 	96 	38%


 	Neutral 	43 	17%


 	Disagree 	34 	13%


 	Strongly disagree 	7 	3%


 	Belief that DXM misuse is initiated by information from friends or social media 	Strongly agree 	76 	30%


 	Agree 	130 	52%


 	Neutral 	34 	13%


 	Disagree 	11 	4%


 	Strongly disagree 	1 	0.4%


 	Dispensing more than one DXM bottle to the same patient 	Frequently (≥4 times per month) 	3 	1%


 	Sometimes (1–3 times per month) 	90 	36%


 	Not at all (0 times per month) 	159 	63%




 

More than 110 pharmacists (43.6%) believed that misusers were regular customers, and 158 (62.7%) reported that they were predominantly male. A total of 168 (66.7%) agreed that misusers were aware of DXM’s addictive potential, and an equal number (168; 66.7%) believed misusers were conscious of its euphoric effects. Peer influence and social media exposure were cited by 206 pharmacists (81.8%) as key factors contributing to misuse, highlighting the role of informal information sources.

Regarding dispensing practices, 159 pharmacists (63.1%) reported never supplying more than one bottle of DXM to a single patient, 90 (35.7%) reported doing so occasionally, and only 3 (1.2%) did so frequently. These findings indicate widespread awareness of DXM misuse among community pharmacists, coupled with moderate confidence in handling such cases and recognition of social factors that drive misuse.



The observed change in the DXM sales over the past two years (Model 1)

Perceptions of pharmacists regarding changes in DXM sales over the past two years were assessed using a five-point Likert scale and subsequently collapsed into three analytical categories to facilitate interpretation: increase in trend (strongly agree + agree), no change (neutral), and decrease in trend (disagree + strongly disagree). Among the 252 respondents, 151 (59.9 %) perceived an increase in DXM sales, 74 (29.4 %) reported no change, and 28 (11.1 %) perceived a decrease.

Pharmacists’ perceptions of changes in DXM sales over the previous two years were analyzed to identify factors influencing their observations. Requests for non-OTC DXM products without prescriptions were significantly associated with pharmacists’ perception of increased sales (OR = 2.13; 95% CI 1.18–3.85; p = 0.012). In contrast, demographic and professional characteristics, including sex, age, education level, nationality, pharmacy type, pharmacy location, years of experience, and graduation origin, were not significantly related to this outcome (p > 0.05).

The multivariate regression model, summarized in Table 3, confirmed that requests for non-OTC DXM products remained the only independent factor significantly associated with pharmacists’ perception of increased sales after adjustment for potential confounders. No other demographic or occupational variables retained statistical significance. Some estimated odds ratios showed wide confidence intervals because of small subgroup sizes, and these findings should therefore be interpreted with caution.


TABLE 3 Predictors of increased sales of dextromethorphan (DXM) products among community pharmacists in Jeddah, Saudi Arabia.


	Variable
	Reference category
	Adjusted OR (95% CI)

 

 	Gender of pharmacists 	Female 	

	• 0.98 (0.34–2.83)






 	Age of pharmacist (years) 	20–30 	

	• 31–40 → 0.60 (0.25–1.47)

	• 41–50 → 1.36 × 105 (0.00–4.16 × 10106)

	• >50 → 1.09 × 105 (0.00–1.19 × 10231)






 	Education level 	Bachelor’s in pharmacy 	

	• Doctor of Pharmacy → 0.95 (0.38–2.37)

	• Postgraduate → 1.87 (0.22–15.88)






 	Work-shift time 	Midday 	

	• Night → 0.63 (0.20–1.96)

	• Morning → 0.81 (0.26–2.53)






 	Work experience 	<1 year 	

	• 1–4 → 0.39 (0.04–3.69)

	• 5–10 → 0.42 (0.04–3.63)

	• >10 → 0.39 (0.04–3.41)






 	Pharmacy location 	North Jeddah 	

	• East Jeddah → 3.6 × 105 (0.00–2.40 × 10253)

	• Middle Jeddah → 0.75 (0.26–2.18)

	• South Jeddah → 1.95 (0.56–6.85)






 	Pharmacy type 	Neighborhood 	

	• 1.29 (0.14–11.95)

	• Main street → 0.75 (0.28–1.97)

	• Inside shopping center → 0.65 (0.13–3.30)






 	Graduate from 	Non-Saudi university 	

	• Saudi university → 1.04 (0.65–2.68)






 	Age of abusers (years) 	15–24 	

	• 25–35 → 1.24 (0.31–5.01)

	• >35 → 1.43 (0.20–10.39)









OR, odds ratio; CI, confidence interval.
 



Strategies to limit the access of suspected abusers or misusers to DXM (Model 2)

Pharmacists’ responses to suspected dextromethorphan (DXM) misuse were examined to identify factors associated with adopting restrictive dispensing practices. Among the 252 respondents, 178 (70.6 %) reported refusing to sell DXM to suspected misusers, 60 (23.8 %) dispensed a smaller quantity or provided the product only after additional counselling, and 14 (5.6 %) continued dispensing as usual. Most participants expressed strong support for broader control measures, with 230 (91.3 %) agreeing that DXM should be placed under formal legal restriction and 198 (78.6 %) supporting its inclusion in public-awareness and anti-drug campaigns. Some of the factors examined are presented in Table 4, whereas others were discussed in the text.


TABLE 4 Reported strategies and predictors of restrictive practices to limit access to dextromethorphan (DXM) among community pharmacists in Jeddah, Saudi Arabia.


	Variable
	Reference category
	Adjusted OR (95% CI)

 

 	Gender 	Female 	

	• 0.71 (0.24–2.07)






 	Age of pharmacist (years) 	20–30 	

	• 31–40 → 0.69 (0.27–1.81)

	• 41–50 → 0.43 (0.08–2.20)

	• >50 → 0.14 (0.01–4.19)






 	Education level 	Bachelor’s in pharmacy 	

	• Doctor of Pharmacy → 5.39 (0.38–9.84)

	• Postgraduate → 5.04 (1.39–7.94)†






 	Work-shift time 	Midday 	

	• Night → 4.27 (0.11–4.03)

	• Morning → 2.39 (0.34–4.90)






 	Work experience (years) 	<1 	

	• 1–4 → 0.24 (0.08–0.71)†

	• 5–10 → 0.22 (0.06–0.87)†

	• >10 → 0.18 (0.00–10.28)






 	Pharmacy type 	Neighborhood 	

	• Main street → 0.49 (0.04–0.40)†

	• Inside shopping center → 0.20 (0.04–0.94)†






 	Gender of abusers 	Female 	

	• 0.39 (0.03–4.10)






 	Age of abusers (years) 	15–24 	

	• 25–35 → 1.39 (0.12–5.53)

	• >35 → 0.84 (0.07–0.56)









OR, odds ratio; CI, confidence interval. †indicates 95% CI excluding 1.0 (statistically significant association).
 

Pharmacists’ adoption of restrictive dispensing strategies was further analyzed using the second multivariate logistic regression model, with the results summarized in Table 4. Requests for non-OTC DXM products and pharmacy location were significantly associated with restrictive behaviors (OR = 1.96; 95% CI 1.08–3.54; p < 0.05). Education level, work experience, and pharmacy type also demonstrated significant associations. Pharmacists with postgraduate qualifications were more likely to implement restriction strategies than those with only a bachelor’s degree (adjusted OR = 5.04; 95% CI 1.39–7.94; p < 0.05). Conversely, those with 1–4 years or 5–10 years of experience were less likely to apply restrictions compared with pharmacists having < 1 year of experience (OR = 0.24; 95% CI 0.08–0.71 and OR = 0.22; 95% CI 0.06–0.87, respectively). Pharmacists working in main-street or shopping-center locations were also less likely to report restrictive practices than those in neighborhood pharmacies (OR = 0.49; 95% CI 0.04–0.40 and OR = 0.20; 95% CI 0.04–0.94, respectively).

Other demographic or occupational factors were not significantly associated with this outcome. Several odds ratios exhibited wide confidence intervals due to small subgroup sizes, and these findings should therefore be interpreted with caution.




Discussion

This study explored community pharmacists’ perceptions, knowledge, and practices regarding dextromethorphan (DXM) misuse in Jeddah, Saudi Arabia. The findings showed that a substantial proportion of pharmacists recognized DXM misuse within their communities, with 206 pharmacists (81.8%) acknowledging it as a local problem and 217 (86.1%) indicating that they could identify suspected misusers. More than half of the respondents (131; 52.0%) believed that DXM sales had increased in recent years, and the majority cited peer influence and social media exposure (206; 81.8%) as key drivers of misuse. Logistic regression analysis identified that requests for non-OTC DXM products without prescription were significantly associated with pharmacists’ perception of increased DXM sales (OR = 2.13, 95% CI = 1.18–3.85, p = 0.012). Many pharmacists reported adopting restriction strategies such as refusing to sell DXM to suspected abusers (178; 70.6%) or limiting the dispensed quantity (60; 23.8%), while almost all supported tighter regulation (230; 91.3%) and inclusion of DXM in public-awareness efforts (198; 78.6%). Despite this vigilance, 69 pharmacists (27.4%) felt inadequately prepared to manage suspected misuse, indicating potential gaps in training and resource availability.

The recognition of DXM misuse by pharmacists in this study aligns with international observations. In Southern Europe, Perelló et al. reported that DXM was among the medicines most frequently associated with suspected abuse cases presenting in community pharmacies (28). Similar findings were described in Jordan, where Alabi et al. found that nearly all pharmacists surveyed had encountered DXM misuse in their communities (29). Within Saudi Arabia, Mobrad et al. also observed broad awareness of medicine misuse but noted limited pharmacist confidence in managing such cases (30). Comparable patterns were reported in the United Kingdom, where Cooper described pharmacists’ uncertainty and hesitation when faced with suspected OTC misuse, often linked to insufficient formal training (31). Collectively, these studies, together with the present findings, demonstrate that community pharmacists across different countries consistently recognize DXM misuse as a growing public-health issue, yet many continue to feel underprepared to intervene effectively.

The perception of increasing DXM sales reported by pharmacists in this study (131; 52.0%) may reflect broader international trends. Although actual sales data were not collected, this perception was significantly associated with receiving requests for non-OTC DXM products without prescription (OR = 2.13; 95% CI = 1.18–3.85; p = 0.012), suggesting that pharmacists’ observations could be linked to non-therapeutic demand. Comparable upward trends in recreational DXM use have been documented internationally. In Canada, a national survey of secondary school students reported that approximately one in 10 admitted to recreational DXM use (32). In the United States, emergency department surveillance identified a sharp rise in DXM abuse-related presentations among adolescents during the early 2000s (33). Similarly, European community pharmacy data have documented DXM-related misuse, with cases ranging from psychosomatic complaints to acute intoxication (28). The consistency between these international findings and local pharmacists’ perceptions may indicate that DXM misuse in Saudi Arabia reflects a parallel global pattern of recreational consumption.

The influence of social media and peer interaction was also emphasized by participating pharmacists, with 206 (81.8%) identifying these factors as key contributors to misuse. This perception is supported by studies describing how online platforms can normalize or trivialize the misuse of medicines such as DXM. Reports of “robo-tripping” as an adolescent trend illustrate how digital media can amplify risky behaviors (34), while the “Benadryl challenge” on TikTok underscores the dangers of viral social-media-driven drug experimentation (35). Social networks may further reinforce misperceptions about substance use: Cox et al. found that young adults frequently overestimated peer substance use, which was associated with greater personal risk-taking (36), and Strowger and Braitman observed that exposure to substance-related content on social media correlated with higher levels of actual substance use (37). Although the present study cannot establish causality, these converging findings support the pharmacists’ view that peer influence and digital exposure contribute to emerging patterns of DXM misuse.

The strategies reported by pharmacists to limit access to suspected DXM misusers, such as refusing to dispense (178; 70.6%) or restricting the quantity supplied (60; 23.8%), are broadly consistent with regulatory approaches adopted in other regions. Logistic regression analysis showed that pharmacy location and previous experience dispensing multiple bottles to a single customer were significant predictors of implementing restriction strategies (OR = 1.96; 95% CI = 1.08–3.54; p < 0.05). In the United States, several states have implemented age restrictions on DXM purchases, typically limiting sales to individuals aged 18 years or older (8). Across Europe, regulatory responses have included the reclassification of DXM as a prescription-only medicine in some countries, and the introduction of tamper-evident packaging in France to curb misuse (38). In Asia, Malaysia has classified DXM as a scheduled substance following increasing reports of non-medical use (39). Although regulatory frameworks differ, the alignment of local pharmacists’ restrictive dispensing behaviors with these formal international measures suggests that professional awareness and informal self-regulation may arise from shared recognition of DXM’s misuse potential.

Training and education also emerged as important considerations in this study, as 69 pharmacists (27.4%) reported feeling inadequately prepared to manage suspected misuse cases. Similar challenges have been documented internationally. In Poland, Pietrusiewicz et al. found that pharmacists’ counseling practices for common cold treatments were influenced by insufficient training and time constraints (40). In Qatar, simulated-client research indicated gaps in pharmacists’ ability to provide evidence-based advice for respiratory conditions (41). Likewise, in Indonesia, Mizranita and Nisa identified limited professional development opportunities as a barrier to effective management of minor ailments in community settings (42). These findings parallel those from the present study, suggesting that limited preparedness among community pharmacists is a recurrent global concern. Several authors have emphasized the need for structured continuing education and standardized practice guidelines to strengthen pharmacists’ ability to identify, counsel, and manage patients at risk of medicine misuse, including DXM (43). In Saudi Arabia, these insights may also guide the Saudi Food and Drug Authority in refining DXM dispensing regulations and inform the design of continuing-education initiatives that enhance pharmacists’ capacity to recognize and manage suspected misuse cases.

The public health implications of DXM misuse are noteworthy yet warrant cautious interpretation. Misuse has been most frequently reported among adolescents and young adults in many countries, groups that may be particularly influenced by social factors and misconceptions about the safety of over-the-counter medicines. In this study, pharmacists overwhelmingly supported preventive initiatives, with 198 respondents (78.6%) endorsing the inclusion of DXM in public awareness and anti-drug campaigns. Similar recommendations have been reported internationally, where targeted educational programs for youth have been compared to opioid awareness interventions that achieved measurable improvements in public understanding and reductions in non-medical use (44). The present findings highlight pharmacists’ readiness to contribute to community-based prevention strategies aimed at reducing DXM misuse.

This study has several limitations. First, it relied on self-reported data from pharmacists, which may be subject to recall and social desirability bias. Objective data sources, such as pharmacy sales or dispensing records, would provide a more accurate assessment of DXM distribution trends. Second, the study was confined to Jeddah, and results may not represent pharmacists’ perceptions in other Saudi regions or internationally. However, Jeddah’s diverse population, high pharmacy density, and consistent oversight under Saudi Food and Drug Authority regulations make it broadly comparable to other major Saudi cities. Therefore, the findings may cautiously be extrapolated to similar urban contexts, while differences in population characteristics and healthcare access in smaller or rural areas may limit generalizability. Third, the voluntary participation and online survey format may have introduced selection bias, favoring respondents with a greater professional interest in misuse-related topics. Finally, some regression analyses produced wide confidence intervals due to small subgroup sizes, and no adjustments were made for multiple testing; therefore, these statistical findings should be interpreted with caution.

Future research opportunities are evident. Expanding data collection to multiple regions across Saudi Arabia would allow for comparisons between urban and rural settings and support the development of a national overview of DXM misuse. Longitudinal and mixed-methods designs could help monitor trends over time and evaluate the effects of forthcoming regulatory or educational interventions. Exploring patient perspectives, particularly among adolescents and young adults, would complement pharmacists’ views and provide deeper insight into the behavioral and social determinants of misuse. Interventional studies, including pharmacist-focused training programs and public awareness campaigns, may also help determine the effectiveness of strategies designed to promote the safe and appropriate use of DXM-containing products.



Conclusion

This study adds to the growing body of evidence on pharmacists’ perceptions of dextromethorphan (DXM) misuse by providing data from community pharmacists in Jeddah, Saudi Arabia. The findings indicate that most pharmacists recognized DXM misuse as a local concern (206; 81.8%), with more than half perceiving an increase in sales (131; 52.0%). Peer and social media influence were frequently identified as contributing factors (206; 81.8%), while a majority reported adopting restrictive dispensing strategies (178; 70.6%) and expressed strong support for tighter regulatory measures (230; 91.3%). However, limited confidence in managing suspected misuse (69; 27.4%) suggests that additional training and professional development are needed to strengthen pharmacists’ preparedness.

Although these results align with international reports, they remain limited by the self-reported design and single-city focus. Future studies incorporating larger, multi-regional samples and objective data sources, such as pharmacy sales records, would provide more comprehensive insight into DXM misuse patterns in Saudi Arabia. Initiatives aimed at enhancing pharmacists’ training, refining regulatory frameworks, and implementing targeted public health awareness programs may help mitigate the risks associated with DXM misuse and promote safer use of over-the-counter medications.
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