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Introduction: Family medicine doctors play a crucial role in smoking cessation efforts but often lack adequate training and skills in this area. This study aimed to assess attitudes, knowledge, and behaviors regarding smoking cessation among family medicine residents using a newly developed instrument.

Methods: A novel 29-item questionnaire called “Attitudes and Knowledge Assessing Tool on Smoking Cessation Methods” (SMOKE AKAT) was developed and administered online to 161 family medicine residents at the University of Zagreb. This cross-sectional survey assessed knowledge about smoking-related health risks, cessation methods, and harm reduction approaches, as well as attitudes and behaviors related to smoking cessation counseling. Descriptive statistics were used to analyze the responses.

Results: 93 residents completed the survey (57.76% response rate). Key findings include: 91.4% had never received formal education on smoking cessation methods; 62.4% incorrectly believed nicotine causes cancer; 84.9% incorrectly classified e-cigarettes as nicotine replacement therapy; only 57% correctly identified the definition of harm reduction; 51.6% reported spending 2–5 min on cessation counseling per patient visit; and 84.9% believed family doctors should be responsible for implementing smoking cessation interventions.

Conclusion: In light of the European Commission’s agenda to make the EU smoke-free by 2040, where healthcare professionals play an increasingly crucial role this study revealed significant knowledge gaps and misconceptions about smoking cessation among family medicine residents. Many lack formal training but express interest in further education. There is a need to enhance smoking cessation curricula in family medicine training programs, focusing on evidence-based cessation methods, pharmacotherapy options, and harm reduction approaches. Improving residents’ knowledge and skills in this area could lead to more effective smoking cessation interventions in primary care settings. The SMOKE AKAT questionnaire addresses a critical gap in the current healthcare research landscape by providing an assessment tool to identify knowledge deficiencies, attitudinal barriers, and practice gaps among family medicine physicians in smoking cessation counseling and enables targeted educational interventions to correct specific deficiencies that might otherwise remain undetected in standard medical education assessments.
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Introduction

Changing harmful habits in the population remains a central challenge in public health, with family, educational systems and primary health medicine serving as the important focus of prevention strategies (1–7). While preventing the initiation of harmful behaviors is the ideal, once established, interventions rely heavily on the broad reach of primary healthcare and family medicine (6, 7). Although cultural and social norms have deeply embedded smoking in many societies, often granting it symbolic or social significance, these factors create substantial barriers for health professionals tasked with promoting smoking cessation (8, 9). Family physicians must address both physiological addiction and entrenched social influences, making the delivery of effective smoking cessation support particularly complex (8, 9). Therefore, specialized interventions and comprehensive approaches within primary care are needed (10, 11). Despite widespread awareness of smoking’s health risks, information alone rarely leads to behavioral change (9). Instead, targeted interventions by healthcare providers—who understand both the physical and social dimensions of smoking—are essential (8, 11). Primary care settings are recognized as the most effective environment for addressing tobacco dependence, thanks to their accessibility, continuity of care, and established patient-provider relationships (11–13). Moreover, their regular contact with diverse patient populations allows them to identify smokers, understand individual contexts, and provide personalized cessation support (11). Family medicine doctors, as frontline providers, are strategically positioned to support smoking cessation through ongoing patient relationships and personalized care (8, 13). However, despite this opportunity, the implementation of smoking cessation interventions in primary care remains inconsistent (12). Professional discourse reveals that methods for quitting smoking are often insufficiently discussed, and cessation counseling skills are frequently assumed rather than systematically developed (14). This assumption contrasts with evidence showing that many family medicine physicians lack the specific skills, knowledge, and attitudes needed for effective cessation support (9, 10).

The complexity of tobacco addiction—combining physiological dependence with behavioral and social factors—demands approaches that may exceed standard medical training (8, 10). Primary care providers are expected to be knowledgeable about evidence-based cessation methods and to assist patients in selecting and implementing appropriate strategies (8, 12, 15). Yet, research indicates that many physicians feel unprepared or uncomfortable discussing smoking cessation, citing concerns about damaging patient relationships, doubts about intervention effectiveness, or lack of training in motivational communication (9, 16, 17). Despite these challenges, the potential impact of primary care intervention remains substantial due to the reach and continuity of care in this setting (8, 12, 13).

International guidelines, including those from the World Health Organization, call for integrating smoking cessation services into primary healthcare systems and recognize the unique effectiveness of patient-centered approaches in primary care (13, 18). However, the persistent gap between the cultural entrenchment of smoking and the expectations placed on primary care highlights the need for enhanced training, resources, and systems to support family physicians (14, 16, 19).

In practice, many primary healthcare physicians perceive their role as one of detecting smoking-related health issues and encouraging cessation, often viewing quitting as a matter of personal willpower (20). This perspective may overlook the complexities of addiction and the need for a holistic approach, including harm reduction, addressing social determinants, and supporting patients with comorbidities. While the 5As framework (Ask, Advise, Assess, Assist, Arrange) guides comprehensive cessation support, gaps persist in moving beyond initial advice to providing ongoing assistance and follow-up, with only a minority of smokers receiving support beyond simple advice (19, 21, 22). Training health professionals in smoking cessation techniques has been shown to increase the likelihood of advising patients to quit (23–25). However, studies from various countries reveal that even when professionals feel knowledgeable, routine documentation and support for cessation—especially among vulnerable groups—remains limited (26). This global discrepancy between the provision of advice and the actual knowledge and skills about cessation methods is well documented (12).

In Croatia, where tobacco use rates are among the highest in Europe, family medicine doctors play a pivotal role in cessation efforts (27). However, significant gaps exist between the understanding of interventions and their implementation, as seen in both nursing and medical student populations, where formal training in cessation methods is rare (28, 29). These shortcomings in education and practice highlight the urgent need for improvement, despite Croatia’s history of tobacco control initiatives (30).



Study aim

Despite the critical role of family medicine physicians in smoking cessation efforts, there is a significant gap in standardized instruments to assess their knowledge, attitudes, and behaviors regarding smoking cessation interventions. Current literature highlights that many healthcare providers lack formal training in cessation methods, yet are expected to effectively counsel patients—a disconnect that may contribute to suboptimal cessation outcomes. A validated assessment tool would address this gap by providing a systematic method to evaluate healthcare providers’ preparedness to deliver evidence-based smoking cessation interventions. The SMOKE AKAT questionnaire, whose novelty lies in its tailored focus on the specific educational, cultural, and systemic context, has been developed specifically to identify knowledge gaps, misconceptions, and attitudinal barriers that may impede effective cessation counseling. By creating and validating this instrument, researchers can establish baseline measurements of provider competencies, inform targeted educational interventions, track improvements over time, and ultimately contribute to public health policy development. The tool’s potential to standardize assessment across different healthcare settings would enable more consistent training approaches and facilitate comparisons between different educational strategies, thereby enhancing the effectiveness of smoking cessation efforts in primary care settings. Importantly, the SMOKE AKAT is not only a research tool but also has practical applications for training as an extension for national or WHO clinical treatment guideline for tobacco cessation in adults as it can establish baseline measurements of provider competencies, inform the design of targeted educational interventions, track improvements following training. By integrating the questionnaire into medical education programs, educators can tailor curricula to address specific deficiencies, monitor the impact of educational strategies, and support the European Commission’s goal of a smoke-free EU by 2040.

Therefore, this study aims to test the newly developed SMOKE AKAT instrument, evaluate specific attitudes, knowledge, and behaviors of family medicine residents, and consider the instrument’s potential value for public health policy and intervention strategies.



Methods


Study design

A cross-sectional design was used and quantitative data were collected through an online survey questionnaire (July 3–30, 2023) administered via Typeform®. A convenience sample was gathered from all 161 participants in the postgraduate study of the national family medicine specialist program.



Measures

A new questionnaire named the “Attitudes and Knowledge Assessing Tool on Smoking Cessation Methods” (SMOKE AKAT) was constructed as a novel tool for assessing attitudes and knowledge among family medicine residents (Supplementary file 1). The questionnaire was developed based on a review of relevant literature (Supplementary file 2). The content validity of the questionnaire was established through the expert contributions of the authors, who are specialists in various but complementary fields relevant to this study: a public health specialist, a family medicine resident, an occupational and sports medicine specialist, and a sociologist. It consisted of twenty-eight questions, preceded by informed consent, research details, and researcher information, using the opt-out method. Participants who did not confirm informed consent did not participate in the study.

The questionnaire does not include complex measures such as scales; however, some questions can be thematically grouped into batteries based on what they assess. Accordingly, the instrument is structured around three key themes: (A) knowledge about smoking cessation and smoking in general (altogether 16 questions; questions number 1, 2, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 23, 24 and 26), (B) attitudes and behaviors (including self-assessed experiences and practices related to smoking cessation) (10 questions; questions number 3, 4, 5, 17 18, 20, 21, 22, 25 and 29), and (C) demographics (3 questions; questions number 19, 27 and 28). The key variables from these batteries are presented in Tables 1–6.


TABLE 1 Respondents’ answers regarding knowledge about smoking cessation and smoking in general.


	
	No
	Yes
	Third option



	N
	%
	N
	%
	N
	%

 

 	Substances believed by respondents to influence the occurrence of smoking-related cancers 	 	 	 	 	 	


 	Inhalation of substances produced by the combustion of tobacco 	5 	5.4 	88 	94.6 	N/A 	N/A


 	Inhalation of substances produced by the combustion of cigarette paper 	37 	39.8 	56 	60.2 	N/A 	N/A


 	Inhalation of flavors (menthol/forest fruits etc.) added to cigarettes 	37 	39.8 	56 	60.2 	N/A 	N/A


 	Inhalation of various additives to tobacco used in cigarette preparation 	6 	6.5 	87 	93.5 	N/A 	N/A


 	Inhalation of nicotine 	35 	37.6 	58 	62.4 	N/A 	N/A


 	Abrupt smoking cessation is a better method than gradual withdrawal from smoking 	31 	33.3 	38 	40.9 	24a 	25.8a


 	Physical activity can contribute to achieving and maintaining smoking cessation 	1 	1.1 	83 	89.2 	9b 	9.7b


 	Group counseling or “schools of smoking cessation” is the best method for smoking cessation 	23 	24.7 	70 	75.3 	N/A 	N/A


 	Using mobile applications can increase the proportion of people who quit smoking long-term 	30 	32.3 	63 	67.7 	N/A 	N/A


 	Choose the medications you would prescribe to a patient as pharmacotherapy options for smoking cessationc 	 	 	 	 	 	


 	Wellbutrin ® 	60 	64.5 	33 	35.5 	N/A 	N/A


 	Varenicline ® 	50 	53.8 	43 	46.2 	N/A 	N/A


 	Nicorette ® 	22 	23.7 	71 	76.3 	N/A 	N/A


 	Zomig ® 	86 	92.5 	7 	7.5 	N/A 	N/A


 	I would not prescribe medications as an option for smoking cessation 	78 	83.9 	15 	16.1 	N/A 	N/A


 	Mindfulness methods (yoga, Dialectical Behavior Therapy DBT, Acceptance and Commitment Therapy ACT etc.) contribute to smoking cessation 	no clear benefits or evidence 	extremely contribute 	significantly contribute


 	N 	% 	N 	% 	N 	%


 	 	33 	35.5 	2 	2.2 	58 	62.4





aThe third option was: “There is no difference”.

bThe third option was: “Slightly contributes”.

cRespondents could select multiple offered medications.
 


TABLE 2 Respondents’ rankings of successfulness of smoking cessation methods.


	Smoking cessation method
	Mean rank
	Ranked 1st
	Rank 2nd
	Rank 3rd



	N
	%
	N
	%
	N
	%

 

 	Nicotine replacement therapy NRT 	1.83 	35 	37.6 	39 	41.9 	19 	20.4


 	Nicotine e-cigarettes 	2.28 	18 	19.4 	31 	33.3 	44 	47.3


 	Psychological help/support 	1.89 	40 	43.0 	23 	24.7 	30 	32.3




 


TABLE 3 Distinguishing the correct definition of the harm reduction concept in smoking from incorrect ones.


	Harm reduction is:
	N
	%

 

 	An approach aiming to reduce the adverse effects of nicotine use 	21 	22.6


 	An approach aiming to reduce the negative effects of tobacco smoking, without requiring abstinence 	53 	57.0


 	An approach aiming to non-smokers so that they never start smoking 	4 	4.3


 	A strategy used to persuade smokers to give up their habit right away 	6 	6.5


 	I do not know 	9 	9.7




 


TABLE 4 Distinguishing nicotine replacement therapy (NRT) optionsa.


	
	No
	Yes



	N
	%
	N
	%

 

 	Nicotine patches 	3 	3.2 	90 	96.8


 	Nicotine chewing gum 	5 	5.4 	88 	94.6


 	Heated tobacco products 	86 	92.5 	7 	7.5


 	E-cigarettes 	14 	15.1 	79 	84.9


 	Oral nicotine spray 	27 	29.0 	66 	71.0


 	Nicotine pouches/snus
 (for nicotine absorption through the buccal mucosa) 	47 	50.5 	46 	49.5





aRespondents could select multiple options.
 


TABLE 5 Time spent discussing smoking cessation during a typical consultation/visit.


	
	N
	%

 

 	Less than 1 min 	29 	31.2


 	Between 2 and 5 min 	48 	51.6


 	More than 5 min 	10 	10.8


 	I do not discuss with patients the need to quit smoking 	6 	6.5




 


TABLE 6 Responsibility for providing and implementing smoking cessation according to participants’ opinionsa.


	
	No
	Yes



	N
	%
	N
	%

 

 	Trained nurses 	23 	24.7 	70 	75.3


 	Family doctor 	14 	15.1 	79 	84.9


 	Psychiatrist/addictologist 	29 	31.2 	64 	68.8


 	Public health specialist 	25 	26.9 	68 	73.1


 	Other 	89 	95.7 	4 	4.3





aRespondents could select multiple options.
 

Questions in a Knowledge theme were a mix of single-answer and multiple-answer formats. For example, one question asked respondents to identify the criteria for defining a smoker, with multiple response options reflecting different smoking histories and intensities (e.g., based on lifetime cigarette consumption, current smoking habits, and frequency of smoking). Suggested correct answers, as indicated in the Supplementary file 1, were provided to participants upon completing the survey. Questions were constructed, and correct answers were drawn from references primarily sourced from systematic reviews published in the Cochrane Database of Systematic Reviews, public health authorities such as the CDC and Health Canada, intergovernmental organizations including the WHO and European Parliament, as well as peer-reviewed publications and institutional guidelines known for methodological rigor and empirical transparency. All the references used for Knowledge theme are listed in a table in Supplementary file 2.

Questions on Attitudes and self-assessed experiences and practices in smoking cessation were measured using a seven-point Likert scale (e.g., Rate the importance and function of a family doctor in smoking cessation of their patients from 1 = not at all to 7 = completely). Some questions on self-assessed experiences and practices varied in format, including multiple-choice and binary (yes/no) responses. For instance, participants were asked to estimate the time spent discussing smoking cessation during a typical consultation, with response options ranging from less than 1 min to more than 5 min. Additionally, some questions assessed familiarity with key concepts, such as harm reduction, through yes/no responses (e.g., Are you familiar with the concept of harm reduction?).

The demographics of the participants were assessed based on nicotine products used, personal tobacco smoking status, and type of formal training received on smoking cessation.

All questions were formulated by the authors, and the scientific evidence for interpreting correct and incorrect answers is provided in Supplementary file 1, following each question that measures knowledge.



Ethical considerations

The study protocol was approved by University of Zagreb, School of Medicine, Ethical Board (protocol code: Reg. no.: 380–59–10,106-23-111/108, Class: 641–01/23–02/01, date of approval June 25th 2023). Participants provided electronic informed consent. Anonymization was ensured by omitting age/gender data while maintaining population-level demographic context (79.5% female, average age 31).



Sample

An online survey was conducted from July 3 to 30, 2023, on a population of 161 respondents. The population are participants of the Postgraduate Specialist Study (PGS) in family medicine at the Faculty of Medicine, University of Zagreb. A convenience sample was used within this population, meaning that participation was voluntary and based on accessibility during the study period. Selection of the population of interest was based on two assumptions. First, family medicine residents, after completing the PGS, should possess the latest insights, knowledge, and attitudes about methods of smoking cessation, which they should be able to advise their patients competently and confidently upon completing specialist training and returning to their home institutions or clinics. Second, due to the reach and specificity of the population cared for by family doctors, the fact that they are the first contact doctors, and their strong influence on changing harmful habits, they represent a group of experts who must identify at-risk individuals and timely and correctly intervene. The survey was conducted over 4 weeks, with the first 2 weeks during the PGS and the remaining two immediately after its completion.

Considering that the population was small, and to maximize the protection of participants’ privacy and minimize the chance of triangulating certain sociodemographic parameters, data on gender and age were not collected. The reason behind the additional efforts to preserve anonymity is that the study also measured knowledge, and based on previous scientific insights, we expected a relatively low level of general knowledge about smoking cessation.

Although data on the gender and age of participants in the sample were not collected, these parameters are known at the population level (of the full list of PGS attendees). The population was predominantly female (79.5%), with an average age of 31 years.



Analytical methods

A descriptive analysis of frequencies and percentage of responses was carried out, and mean was used as a distribution measure. The data analysis was conducted using the IBM Statistics 26 software package. Incomplete forms were not collected; therefore, no missing data were present in this study.




Results

The online survey was accessed by 93 PDS participants out of a total of 161, which is a response rate of 57.76%.

Of the ninety-three respondents, 71% (66 respondents) identified as non-smokers. 91.4% of respondents stated that they had never been educated about methods for quitting smoking, and 87.1% of them answered that they were willing to undergo additional training for advising smoking cessation (71% prefer group education or workshops, 55.9% are interested in webinars, and 35.5% for web content/brochures and individual training).

As shown in Table 1, 62.4% of respondents believe that nicotine inhalation causes malignant diseases, while 93.5% believe that inhalation of products resulting from the combustion of various additives in tobacco products, and products of tobacco combustion itself (94.6%), contribute to the development of malignant diseases. 60.2% of respondents believe that the inhalation of combustion products of cigarette paper contributes to the onset of malignant diseases, and an equal percentage believe the same for the inhalation of flavors (menthol, forest fruit, etc.) added to cigarettes.

When asked about the speed of smoking cessation 25.8% of respondents believe that there is no significant difference between abrupt and gradual smoking cessation, while 40.9% believe that abrupt cessation is a better method than gradual smoking cessation. A positive contribution of physical activity to smoking cessation and maintenance of non-smoking was recognized by 89.2% of respondents, while mindfulness methods (dialectical behavioral therapy, yoga, etc.) were considered a significant contribution to smoking cessation by 62.4% of respondents. Non-smoking schools or group counseling were not considered the best way to quit smoking by 24.7% of respondents, while 67.7% believe that the use of mobile applications can help in long-term smoking cessation. From the pharmacotherapeutic options offered in the survey for smoking cessation, 76.3% of respondents would choose Nicorette®, 46.2% varenicline, 35.5% bupropion, while 16.5% of respondents would not prescribe medication therapy at all to assist in smoking cessation.

Respondents were asked to rate three methods of smoking cessation from the most successful to the least successful. Results are shown in Table 2. Nicotine replacement therapy (NRT) was ranked as the most successful method for smoking cessation, followed by psychological support, and the use of nicotine e-cigarettes in third place.

The effectiveness of available/official/recommended methods for smoking cessation was assessed by respondents as weakly effective (44/93, 47.3%), effective (39/93, 41.9%), very effective (8/93, 8.6%), and ineffective (2/93, 2.2%).

75.3% of respondents had heard of the concept of harm reduction, but only 57% recognized the exact definition of harm reduction among the offered answers (Table 3).

In order to test the respondents’ knowledge on Nicotine Replacement Therapy (NRT) they were asked to recognize the options that are considered NRT (Table 4). 7.5% of respondents incorrectly categorized tobacco heating devices as nicotine replacement therapy (NRT), 84.9% categorized e-cigarettes as NRT, and 49.5% categorized nicotine pouches/snus as NRT.

When asked “Can those attempting to quit smoking, to prevent relapse, use nicotine replacement therapy products as long as necessary?,” 33.3% of respondents said that NRT should use for as long as necessary, 44.1% answered negative, and 22.6% do not know if NRT can be used indefinitely.

In everyday clinical practice, 51.6% of respondents stated that they spend between two and five minutes on smoking cessation counseling per consultation or smoker examination, with 31.2% of them spending less than 1 min, and 6.5% not discussing smoking cessation with patients (Table 5).

For 84.9% of respondents, the healthcare professional responsible for implementing and ensuring smoking cessation is the family doctor, while 75.3% believe that this is the role of specially educated nurses, and 73.1% of respondents believe that this is the role of public health specialists or psychiatrists (68.8%) (Table 6).



Discussion

This study aimed to assess attitudes, knowledge, and behaviors regarding smoking cessation among family medicine residents using the novel SMOKE AKAT questionnaire. Findings revealed critical gaps: 91.4% lacked formal education on cessation methods, 62.4% incorrectly associated nicotine with cancer, and 84.9% misclassified e-cigarettes as nicotine replacement therapy (NRT). These deficiencies persist despite 87.1% of residents expressing interest in further training, underscoring systemic educational shortcomings. The disconnect between residents’ perceived role in smoking cessation (84.9% believing family doctors should lead interventions) and their preparedness to fulfill this role raises concerns about the quality of patient counseling. Family physicians’ strategic position in tobacco cessation is well-documented, with evidence showing brief clinician interventions can increase quit rates by two-thirds. The smoking prevalence of 30% among Croatian family medicine residents, though higher than rates typically reported (the prevalence of smoking among physicians is approximately 21%), is not unusual in an international perspective (31). Large multi-country studies show that physician smoking behavior is strongly shaped by local social norms, institutional culture, occupational stress levels, and the perceived social acceptability of tobacco use. In several world regions—including parts of Asia, Southern and Eastern Europe, and the Middle East—physician smoking prevalence frequently reaches or surpasses 30% (32). Such patterns are often associated with gender distribution, heavy workload, weak institutional tobacco control policies, and insufficient emphasis on tobacco education in medical training (33). Crucially, higher smoking rates among physicians are consistently linked to barriers in providing cessation counseling: those who smoke are less likely to advise patients on quitting, often perceive themselves as less credible, and tend to have diminished influence on patient receptiveness when delivering cessation advice. Cultural professional identity, belief in patient agency or futility, role-modeling, and system-level supports or incentives all interface to determine the likelihood of bringing up, persisting with, and personalizing cessation advice (34). In addition, structural barriers—including time constraints (51.6% allocating ≤5 min per consultation) and knowledge gaps—hinder effective implementation. The misconception that nicotine itself causes cancer may lead to inappropriate harm reduction counseling, particularly given 84.9% misclassifying e-cigarettes as NRT. This confusion mirrors broader challenges in distinguishing evidence-based cessation therapies from emerging products, compounded by rapid market innovations. Recent studies confirm that even brief discussions with physicians can increase cessation rates by approximately two-thirds, highlighting the significant impact of physician intervention (35, 36). Moreover, The World Health Organization’s 2024 clinical treatment guidelines emphasize the importance of healthcare provider-delivered behavioral support alongside pharmacological treatments in comprehensive tobacco cessation strategies (37). Despite this recognized role, family physicians continue to face substantial barriers to providing effective smoking cessation counseling. According to Fiore and colleagues, while initial steps like asking about smoking status and advising cessation are common, subsequent steps such as assessing readiness to quit, providing assistance, and arranging follow-up are frequently neglected (38). A 2024 study among military family physicians found that time constraints (62.6%), lack of supporting staff (34.3%), and inadequate resources (48%) were major barriers to promoting smoking cessation and integrating it with preventive services like lung cancer screening (39). These findings align with our results, indicating a persistent gap between the expected role of family physicians and their preparedness to fulfill this role effectively.

The absence of a standardized smoker definition complicates intervention targeting. While CDC’s 100-cigarette threshold provides operational clarity, its clinical applicability remains debated, particularly for light or intermittent smokers (40). This definitional ambiguity may contribute to inconsistent counseling practices, as seen in 6.5% of residents not discussing cessation at all. Croatia’s medical education system exacerbates these challenges, with 91.4% of residents reporting no formal training—a deficit requiring urgent curriculum reforms addressing nicotine pharmacology and harm reduction principles. According to GOLD guidelines for the treatment of chronic obstructive pulmonary disease (COPD), exposure to tobacco smoke is cited as the main risk factor for disease development, and smoking cessation is recommended (41).

In the Republic of Croatia, education on smoking and smoking cessation methods for healthcare professionals is not implemented in the curricula of medical and related faculties but depends on individual engagement. According to the results of our research, about 90% of respondents have never been educated, while at the same time, the same percentage wants education on smoking cessation methods. The importance of quality education of healthcare workers on this topic is more important than ever because new products, with or without tobacco, and with or without nicotine, are constantly emerging on the market. The identified knowledge gaps about fundamental aspects of smoking cessation among family medicine residents raise significant concerns about the quality of cessation counseling provided to patients. The misconception that nicotine itself causes cancer (held by 62.4% of our respondents) may lead to inappropriate counseling regarding NRT and harm reduction strategies. This finding resonates with international evidence suggesting that healthcare providers’ knowledge about nicotine and tobacco differs substantially from scientific consensus (42). The widespread misclassification of e-cigarettes as NRT (84.9% of respondents) further indicates confusion about the distinction between harm reduction tools and evidence-based cessation therapies. This knowledge deficit could result in suboptimal treatment recommendations and missed opportunities for effective intervention.

The limited time allocated to smoking cessation counseling (2–5 min per visit) reported by over half of the residents reflects the practical constraints of primary care settings but may be insufficient for addressing complex addiction issues. Research indicates that more intensive interventions with multiple contacts are generally more effective than brief interventions, suggesting that current practice patterns may be inadequate (12). The finding that 87.1% of residents express interest in additional training presents an opportunity to address these knowledge gaps and improve the quality of cessation counseling. This study introduces a valuable new assessment tool—the “SMOKE AKAT” questionnaire—which can be utilized to evaluate smoking cessation knowledge and attitudes among healthcare professionals beyond our sample. The identified knowledge gaps provide clear direction for medical education curriculum developers seeking to improve smoking cessation training. Recent educational innovations, such as the longitudinal smoking cessation counseling course based on the 5A model implemented at the University of Würzburg, demonstrate promising approaches to addressing these educational needs (36). Their findings that practical implementation with real patients significantly improved students’ counseling confidence and competence support our recommendation for enhanced experiential learning opportunities in smoking cessation counseling.

The scientific significance of this research extends beyond identifying educational gaps. By documenting specific misconceptions about nicotine, NRT, and harm reduction, our findings contribute to the broader understanding of barriers to evidence-based smoking cessation care. These insights can inform tailored educational interventions that specifically address common misconceptions and knowledge deficits among family medicine residents. Based on our findings, several recommendations can be made to improve smoking cessation training and practice in family medicine. Improvements should prioritize multi-level interventions. Medical curricula must integrate evidence-based cessation training using frameworks like the 5A model, emphasizing practical skill development through clinical rotations and simulated patient interactions (36, 43). Healthcare systems should allocate dedicated consultation time for cessation counseling and implement electronic health record prompts to standardize documentation. This includes allocating appropriate time for cessation counseling, developing team-based approaches that involve nurses and other staff, and ensuring adequate reimbursement for cessation services. The integration of smoking cessation counseling with other preventive services, such as lung cancer screening, represents an efficient approach that should be further developed and promoted (39). Family medicine practices should implement systematic protocols for identifying smokers, documenting smoking status, and providing consistent cessation support. Electronic health record prompts, clinical decision support tools, and quality improvement initiatives focused on smoking cessation metrics can help standardize and enhance cessation care (44). Continuing education programs must address specific knowledge gaps, p particularly regarding nicotine’s health effects, proper classification of cessation aids, and evidence-based harm reduction strategies, while policymakers should leverage tools like SMOKE AKAT for competency assessments and targeted interventions.

Research should continue to evaluate the effectiveness of different educational approaches and practice models for enhancing smoking cessation counseling in primary care. Longitudinal studies that track both physician knowledge/attitudes and patient cessation outcomes are particularly needed to inform best practices.


Limitations and future directions

This pilot study has several limitations that should be addressed in future research. The current study provides valuable insights into smoking cessation knowledge gaps among family medicine residents but has limited external validity due to its convenience sampling strategy, geographic specificity, lack of demographic diversity, and cross-sectional design. Addressing these limitations through broader sampling methods, demographic analysis, longitudinal designs, and cross-context validation would strengthen the generalizability of future research findings. The cross-sectional design cannot capture changes in knowledge and attitudes over time. Future studies should include longitudinal follow-up to assess how knowledge and practices evolve throughout residency and into independent practice. Additionally, comparing the findings with those from practicing family physicians could provide insights into whether experience compensates for formal education gaps. While we implemented anonymous data collection to reduce social desirability bias, residual measurement bias may persist due to self-reporting.

The framework for developing the smoking cessation knowledge, attitudes and behaviors questionnaire presented limitations in content validity due to the absence of cognitive debriefing interviews with the target population. By relying on literature reviews and author expertise, the questionnaire development lacked to incorporate family medicine physicians’ perspectives during item refinement, leaving possible ambiguities in some constructs unaddressed. This omission underscores the necessity of integrating iterative debriefing phases in future instrument development to align expert-defined constructs with the linguistic and conceptual frameworks of end-users.

The questionnaire’s development focused on educational barriers—specifically healthcare professionals’ limited training in smoking cessation interventions, nicotine replacement therapies, and harm reduction principles—as primary constraints to implementing effective strategies. However, the instrument does not account for additional determinants spanning individual, organizational, and systemic levels—including practitioners’ motivational drivers, workplace resource availability, regulatory constraints, and social-environmental influences—that collectively shape clinical capacity to deliver evidence-based cessation care. Some of the mentioned determinants should be integrated in the future instrument development.

Future research should also explore the relationship between family physicians’ knowledge about smoking cessation and actual patient outcomes. Studies linking physician knowledge scores with patient quit rates would provide valuable evidence regarding the clinical significance of the identified knowledge gaps. Furthermore, investigating patients’ perspectives on the smoking cessation counseling they receive from family physicians would offer complementary insights to enhance our understanding of effective cessation support.

As this is the first pilot testing of the questionnaire and no scale-based constructs were used, it was not possible to assess construct validity. A dedicated study aimed at validating the SMOKE AKAT questionnaire, specifically assessing its reliability and construct validity, represents a valuable direction for future research.




Conclusion

The study identifies systemic gaps in smoking cessation education and practice among family medicine residents, with implications for public health policy and medical training. High rates of nicotine-related misconceptions and product misclassification highlight the need for curriculum reforms addressing emerging tobacco products and evidence-based cessation methods. Residents’ willingness to engage in training presents an opportunity to implement standardized educational modules combining theoretical knowledge with practical counseling skills. Structural reforms should align clinical practice with WHO guidelines, ensuring adequate time and resources for cessation counseling.

The SMOKE AKAT questionnaire emerges as a valuable tool for identifying knowledge deficiencies and evaluating educational interventions, with potential applications across healthcare systems pursuing smoke-free targets. The SMOKE AKAT serves dual purposes as both a research instrument and a practical training supplement to both national protocols and the WHO clinical treatment guidelines for adult tobacco cessation. Its capacity to benchmark provider competencies enables three critical functions: establishing baseline performance metrics, guiding the development of tailored educational programs, and monitoring competency enhancements following training interventions.
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