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Abstract
Introduction: Smoking is a leading cause of preventable disease and death worldwide, causing chronic 
lung disease and predisposing individuals to acute lung injury and pulmonary infections. This study 
highlights the role of general practitioners (GPs) and Anti-Smoking Centers (ASCs) in promoting smoking 
cessation through integrated counseling, behavioral management, and pharmacological interventions. 
Materials and Methods: We recruited 49 smokers from 9 GP clinics with no history of chronic respiratory disease. Using the 5A 
framework (Ask, Advise, Assess, Assist, Arrange), smoking cessation counseling was provided for six months. Patients who continued 
smoking were referred to ASCs for pulmonary function testing (PFT), carbon monoxide (CO) measurement, and integrated treatment, 
including pharmacological and psychological support.

Results: Among the 49 patients (19 females and 30 males; mean age 53.4 ± 5.6 years), 70% had a BMI greater than 25 kg/m2, and 
the mean carbon monoxide (CO) level was 23 ± 10 ppm. General practitioners (GPs) counseling resulted in a 4% cessation rate 
at six months, while interventions by addiction support counselors (ASCs) significantly increased the cessation rate to 52%. One 
year later, 48% of the patients remained non-smokers. Pulmonary function testing (PFT) identified undiagnosed chronic obstructive 
pulmonary disease (COPD) in 16% of the patients, highlighting the success of this integrated approach.

Conclusion: Integrated support involving GPs, pulmonologists, and behavioral therapy is essential for effective smoking cessation. 
Routine PFT for heavy smokers aged > 50 years is recommended to identify underlying COPD, a crucial step in the cessation process. 
These findings highlight the critical role of ASCs in achieving long-term cessation outcomes. We propose using of PFTs as a critical 
part of ASCs to achieve higher rates of smoking cessation.
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Introduction

Smoking remains the leading preventable cause of morbidity and mortality globally, contributing to approximately six million deaths 
annually and a range of health conditions including chronic obstructive pulmonary disease (COPD), lung cancer, cardiovascular disease, 
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and stroke. It has been well-documented that smoking cessation dramatically reduces the risk of these diseases, with some studies 
showing risk levels approaching those of non-smokers within 10-15 years after cessation [1,2]. However, quitting smoking is notoriously 
difficult due to nicotine addiction and the behavioral and social reinforcement of smoking habits.

A wealth of evidence supports the efficacy of smoking cessation interventions. Sarna., et al. [3] highlighted the importance of 
integrating cognitive-behavioral strategies with pharmacological aids such as nicotine replacement therapy (NRT) and medications like 
varenicline and bupropion. Studies by Stead., et al. [4] further confirmed that behavioral support significantly increases cessation rates 
when combined with pharmacological therapies. However, despite these advances, cessation rates in the general population remain 
suboptimal, particularly among heavy and long-term smokers.

General practitioners (GPs) play a critical role as the first point of contact for most smokers seeking to quit. Evidence suggests that even 
brief counseling sessions by GPs using structured approaches like the 5A framework (Ask, Advise, Assess, Assist, Arrange) can enhance 
motivation to quit and lead to modest cessation rates [5]. Nonetheless, for smokers who fail to quit with primary care interventions, 
referral to specialized Anti-Smoking Centers (ASCs) for advanced behavioral and pharmacological treatment is often necessary [6]. A 
study by Song., et al. [7] demonstrated the potential of ASCs to achieve higher cessation rates, yet their accessibility and integration into 
primary care systems remain inconsistent.

Given the established link between smoking and chronic diseases, especially respiratory conditions like COPD, it is crucial to identify 
and intervene early in smokers who are at risk but remain undiagnosed. Studies by Miravitlles., et al. [8] and Zielinski., et al. [9] highlighted 
the prevalence of undiagnosed COPD among heavy smokers, underscoring the importance of routine pulmonary function testing (PFT) 
as part of cessation programs.

Despite this growing body of research, there needs to be more studies focusing on integrating GP-driven counseling and ASC-based 
interventions as a continuum of care.

Aim of the Study

The current study aims to address this gap by evaluating the effectiveness of such an integrated approach.

Materials and Methods

Study design 

This prospective cohort study was part of standard clinical care for smoking cessation, adhering to established healthcare protocols. 
Smoking cessation intervention are part of routine medical practice.

Participants

Participants were recruited form nine General Practitioners (GPs) clinics. All GPs within these clinics were eligible to participate, 
except those with specializations in substance abuse treatment, psychosomatics medicine or psychosomatic care, to avoid introducing 
confounding variables related to the specialized patient population.

Eligible patients were current smokers aged 40 years or older without diagnosed chronic diseases, including respiratory conditions 
or psychiatric illness, to ensure a homogeneous cohort. Patients were required to attend in-person GP consultations and actively engage 
in cessation programs. Those with pre-existing respiratory conditions, such as asthma or diagnosed COPD, or psychiatric illnesses that 
could interfere with participation were excluded. The focus was on otherwise healthy smokers to assess the primary effects of cessation 
interventions without confounding factors.
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Interventions

A total of 49 patients were enrolled in a structured six-month smoking cessation intervention, following the 5A’s framework:

1.	 Ask: Smoking status was systematically documented at each GP visit, ensuring consistent follow -up and engagement. 

2.	 Advise: GPs provided strong, personalized recommendations emphasizing the health benefits of quitting smoking, reinforcing the 
urgency and importance of cessation. 

3.	 Assess: Patients’ readiness to quit was evaluated through direct discussion and brief surveys. Based on this assessment, tailored 
interventions were initiated.

4.	 Assist:  Counseling was provided alongside pharmacological interventions, including nicotine replacement therapy (NRT) and 
varenicline for patients demonstrating readiness to quit. Motivational interviewing techniques were applied during routine 
medical examinations to address psychological barriers to cessation. 

5.	 Arrange: Follow up appointments were scheduled within one week of patients’ targeted quit dates, ensuring close monitoring and 
continued support. 

 Patients who continued at the end of the six -month GP-led intervention were referred to ASC’s for additional, specialized care. This 
referral marked the transition to a more intensive cessation protocol. 

ASC treatment protocol

The ASC treatment program comprised three distinct phases:

1)	 Preparation phase: Patients underwent pulmonary function testing (PFT), including spirometry and diffusion lung capacity (DLco) 
measurements. Additionally, pack-years (p/y), body mass index (BMI) and carbon monoxide (CO) levels were recorded to assess 
baseline health status and smoking intensity. These measurements helped tailor subsequent treatment strategies. Fagerström test 
was administered. 

2)	 Intervention phase:  Patients participated in group psychological support sessions held six times over eight months. These 
sessions aimed to address the behavioral aspects of nicotine addiction, reinforcing coping mechanisms and relapse prevention 
strategies. Concurrently, pharmacological treatment was offered including nicotine replacement therapy or varenicline, depending 
on individual patient preferences and medical histories. The combination of pharmacotherapy and psychological support formed 
the backbone of the ASC intervention. 

3)	 Maintenance phase: One year following enrollment, patients were re-evaluated to monitor long-term smoking cessation status-
follow-up assessments aimed to reinforce abstinence and provide additional counseling for relapse prevention. Patients received 
individualized care based on their progress and smoking status during this period.

Data collection and analysis

At the beginning of the study, baseline characteristics, including age, gender, BMI, pack-years and CO levels, were recorded. Changes 
in smoking status, pulmonary function, and cessation outcomes were tracked throughout the intervention and the one-years follow-up.

Data analysis was conducted using Chaima XLT, a statistical add-on for Excel. Continuous variables, such as carbon monoxide (CO) 
levels, pack-years, and pulmonary function, were reported as mean ± standard deviation (SD). Categorical variables, including cessation 
rates and obstruction, were expressed as percentages. A Student’s t-test was used to assess differences between pre-intervention and 
post-intervention groups, emphasizing the significance of changes in cessation rates and pulmonary function. Chaima XLT facilitated 
efficient visualization and analysis of small sample sizes. 
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By integrating statistical tools and rigorous analysis, the study aimed to provide a clear assessment of the effectiveness of ASC referrals 
in enhancing smoking cessation outcomes and detecting undiagnosed COPD among smokers. 

Results

A total of 49 participants were enrolled in the study, including 19 females and 30 males. The mean age of the cohort was 53.4 ± 5.6 
years. Seventy percent of the participants had a BMI greater than 25 Kg/m2, indicating that they were overweight or obese. The average 
carbon monoxide (CO) level, which serves as a marker of smoking intensity was recorded at 23 ± 10 part per million (ppm). Nineteen 
participants (39%) were classified as heavy smokers, with smoking histories exceeding 30 pack-years (Table 1).

49 Patients Females Males

Age 53.4 ± 5.6 yrs
p/y: 32.3 ± 6.6
Fagerström test: 7 ± 2

19 pts (9%)
50 ± 3.6 yrs

27 ± 5.6
5 ± 2

30 pts (91%)
56 ± 4.6 yrs

35 ± 2.6
8 ± 2

Table 1: Characteristics of patients.

Smoking cessation outcomes

After six months of smoking cessation counseling led by GPs only two participants (4%) successfully quit smoking. However, the quit 
rate increased significantly for those who were referred to anti smoking center (ASCs). Of the 25 patients who attended ASC programs, 
52% (13 participants) achieved smoking cessation by end of the intervention period. At the one-year follow up, 23 participants (48% of 
the total cohort) maintained smoking abstinence. 

Pulmonary function testing (PFT) results

Pulmonary function tests (PFTs) were conducted for all participants referred to ASCs. These assessments uncovered previously 
undiagnosed chronic obstructive pulmonary disease (COPD) in 16% of the cohort. Six patients exhibited mild mild airway obstruction, 
with a mean forced expiratory volume in one second (FEV1) of 74% ± 2%. Additionally, two patients were found to have a moderate 
obstruction, with an average FEV1 of 66% ± 2%. 

Treatment intervention

Among 25 patients referred to ASCs, treatment modalities varied. Eighteen patients (72%) received an integrated intervention, which 
included both pharmacological therapy (either nicotine replacement therapy or varenicline) and psychological support. Four patients 
(16%) received pharmacotherapy alone, while three participants (12%) attended psychological support sessions without additional 
pharmacologic intervention (Table 2).

25 pts attended ASC Psychological support

3 pts (12%)

Pharmacological therapy (nicotine or 
varenicline)
4 pts (16%)

Integrated treatment
18 pts (72%)

Table 2: Treatment done.

Summary of key findings

•	 Cohort characteristics: 70% of participants had a BMI greater than 25 Kg/m2; 39% were classified as heavy smokers (over 30 pack-
ys).
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•	 Cessation rates: GP-led interventions resulted in a cessation rate of 4%, which then rose to 52% after referral to ASCs. One year later, 
48% of participants remained abstinent. 

•	 PFT outcomes: Mild to moderate COPD was detected in 16% of the cohort.

•	 Treatment breakdown: Of the ASCs participants, 72% received integrated treatment, 16% received pharmacotherapy alone, and 
12% attended psychological support. 

These results highlight the limited success of GP-led interventions on their own and underscore the importance of specialized ASC 
programs in the achieving and maintaining smoking cessation, as well as facilitating early detection of COPD through routine pulmonary 
assessments. 

Discussion

Smoking is the largest single preventable cause of death and disease. Quitting smoking represents a crucial health investment that 
can substantially reduce the risk of developing a wide range of health conditions, including cardiovascular disease, chronic obstructive 
pulmonary disease (COPD) and various cancers [10,11]. 

International guidelines on treating tobacco addiction strongly advocate for GPs to provide brief stop-smoking advice to all patients 
who smoke routinely. This proactive approach has been shown to increase abstinence rates and plays a fundamental role in public health 
initiatives aimed at reducing smoking prevalence. GPs serve as key healthcare providers, offering essential health information, emotional 
support and treatment options to encourage smoking cessation [3,12]. 

In our study nine GPs recruited a total of 49 patients, implementing smoking cessation interventions grounded in behavioral strategies, 
specifically motivational interviewing. The findings revealed modest efficacy in promoting smoking cessation, with only 4% of the studied 
population successfully quitting. A significant proportion of the patients were classified as overweight and were identified as heavy 
smokers, with an average smoking history of 32.3 pack-years. Both obesity and heavy smoking are well-established risk factors that 
heighten the likelihood of developing cardiovascular, pulmonary and other diseases. Furthermore, the existing literature underscores 
notable gender differences in smoking behavior and cessation success rates. Research indicates that men exhibit a stronger physical 
dependence on smoking compared to women, potentially necessitating tailored approaches in cessation programs to address these 
disparities [5,6]. 

Clinical guidelines in several countries recommend combining cognitive-behavioral interventions and the administration of first-line 
pharmacological treatments to enhance smoking cessation outcomes. These medications include nicotine replacement therapy, bupropion 
or varenicline, all of which have been demonstrated to significantly improve quit rates when used in conjunction with behavioral support. 

In our study, the percentage of successful quitters showed a notable increase after six months of cessation treatment delivered 
through the ASC program [6]. Smoking cessation is widely recognized as the most effective strategy for slowing the progression of chronic 
obstructive pulmonary disease (COPD) and reducing mortality among patients. Approximately 50% of individuals diagnosed with COPD 
continue to smoke, which accelerates disease progression and increases the risk of severe exacerbations. 

Our analysis of ostensibly “healthy subjects” revealed that 3% exhibited mild to moderate bronchial obstruction. Importantly, these 
individuals were asymptomatic concerning respiratory issues at the time of evaluation. Quitting smoking at any stage of COPD can 
prevent further deterioration of lung function, contributing to improve respiratory health, reduced coughing and chest tightness and 
decreased airway inflammation. Beyond respiratory benefits, smoking cessation also aids in the prevention and management of comorbid 
conditions, reinforcing its role as a cornerstone of comprehensive health management strategies.
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Conclusion

The study highlights the potential of integrated care models involving General Practitioners and Anti-Smoking Centers to improve 
smoking cessation rates and reduce the long-term health burden associated with tobacco use. Despite the promising findings, the research 
is subject to limitations, including a small sample size, short follow-up duration and reliance on self-reported data, which may introduce 
biases. The absence of objective biochemical measures further constrains the accuracy of the results. Addressing these limitations will be 
critical in future investigations to strengthen the validity and applicability of the findings. 

To enhance the scalability and impact of integrated GP-ASC models, further research should focus on developing standardized 
protocols that are adaptable across diverse healthcare settings. Training healthcare providers in evidence-based cessation techniques 
and leveraging digital health platforms can facilitate broader implementation and remote patient support. Additionally, cost-effectiveness 
analyses are necessary to justify routine pulmonary function testing for heavy smokers, emphasizing long-term healthcare savings over 
initial intervention costs. 

Exploring the psychological and behavioral dimensions of smoking cessation through qualitative research will provide deeper 
insights into habit formation, relapse triggers, and the role of social support systems. This can inform the development of personalized 
interventions, behavioral therapies and group counseling programs tailored to the unique needs of smokers. Moreover, predictive models 
utilizing machine learning and data analytics hold promise for identifying high-risk patients and enabling targeted, proactive cessation 
strategies. 

By fostering collaboration between GPs and ASCs, integrated care models have the potential to enhance smoking cessation efforts, 
contribute to early detection of smoking - related diseases and improve overall quality of life for smokers. Acknowledging the multifaceted 
challenges associated with quitting smoking underscores the importance of comprehensive supportive interventions. The pursuit of 
scalable, cost-effective and personalized cessation programs represents a vital step in mitigating the public health impact of smoking and 
promoting long-term wellness.
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