
Abstract
Background: Literature reports randomized trials have examined herbal drugs and other smoking cessation therapies such as 
aromatherapy acupuncture but no comprehensive overview of the overall results has been provided. The present systematic review 
and meta-analysis aimed to describe the overall effectiveness and safety of herbal medicines.
Methods: This study was conducted from December 2020 to April 2021 by searching seven databases. Herbal drugs have been 
shown to help people quit smoking in randomized controlled studies. Two teams of researchers independently extracted the data.
Findings: A total of 12 trials with 762 smokers were included in this study. The heterogeneity I2 was 43.6% with P = 0.03 (Cochrane 
Q test) and χ2 = 15.77. The overall odds ratio (OR) at 95% confidence interval (CI) was 0.91 (0.68- 1.20) which shows a protective 
factor of herbal preparations and very low heterogeneity. The herbal treatments such as Vernonia cinerea, St. John’s Wort, and 
lavender essential oil were significantly related to a higher continuous abstinence rate (CAR) compared to the controls with risk ratio 
(RR): 2.13 (0.57-4.61) at week 8; RR: 2.72 (0.77-5.3) at week 12; and RR: 2.77 (0.37-1.13) at week 24. A 7-day point abstinence 
rate (PAR) at week 8 was RR: 1.24 (0.81-6.34) with 95% CI; RR: 2.09 (0.93-8.29) at week 12, and RR: 2.11 (0.3-3.08) at week 24. 
Black pepper and lime were better in craving reduction than the placebo group. This study found no significant difference between 
the treatment and control groups in adverse effects, despite some minor side effects with herbal drugs. 
Conclusion: The results of this study showed herbal treatments have the potential to help smokers quit the habit. Further well-
designed trials comparing standardized herbal medicines with conventional therapy and placebo are recommended to reinforce 
this data. 
Keywords: Smoking cessation, Herbal medicine, St. John’s Wort, Continuous abstinence rate, Point abstinence rate, Aromatherapy

Introduction
Several toxic compounds are found in the smoke from 
cigarettes.1-3 Smoking is a major cause of chronic 
respiratory illness i.e., chronic obstructive pulmonary 
disease (COPD),4 atherosclerotic cardiovascular disease, 
cancer, and cerebrovascular disorder,5 which are the most 
prevalent causes of death and morbidity.6-8 According to 
the World Health Organization (WHO), an estimated 6 
million people die each year as a direct result of tobacco 
smoking. Smoking is directly responsible for the fatality 
of more than 5 million people, and secondhand smoke 
is a contributing factor in the death of over 600 000 
people each year.9 Smoking addiction is a complicated 
problem which combines physical, mental, social, and 
other aspects10,11 predominantly as a result of nicotine, 
the psychoactive constituent of cigarettes.12,13 Smokers 
who stop smoking have a lower chance of developing 
smoking-related illnesses and dying as a result of these 
diseases.14,15 Countries all across the globe are pursuing 

strong anti-smoking efforts with the help of WHO.15 

Nicotine replacement treatment, antidepressants, and 
psychological assistance are the most often suggested 
methods for quitting smoking.16 Despite the high cost, 
their efficacy is limited, and adverse effects (including 
nausea, anorexia, headache, constipation, sleepiness, or 
drowsiness) are possible.17-19 Thus, the new techniques to 
assist smokers to stop smoking are essential. 

When it comes to smoking cessation therapy, herbal 
medication is a viable choice that might be more 
accessible and affordable with fewer negative effects. In 
recent years, clinical data supporting the use of herbal 
medication, including St. John’s Wort, Cytisus laburnum 
(cytisine), black pepper, or herbal tea, for smoking 
cessation have been documented.3,4 Although cytisine has 
been suggested as a low-cost alternative to plant-based 
medications for quitting smoking, it is not accessible in 
low- and middle-income nations. Vernonia cinerea (L.) 
Less is a popular herbal medication for smoking cessation 
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in Thailand. V. cinerea (Asteraceae family), yadok khao 
(Thai name), Sahadevi, or small ironweed, is a weed 
found in tropical and subtropical parts of America, Africa, 
Australia, and Asia.5 In traditional medicine, V. cinerea 
has been utilized as an antipyretic, diuretic, anti-jaundice, 
antitussive, tonic, anti-hepatitis, and anti-hemorrhoid 
therapy.6,7 V. cinerea tea has been acknowledged as an 
alternative medication for smoking cessation therapy in 
Thailand when it was included in the National List of 
Herbal Medicine, Ministry of Public Health.8 Preclinical 
studies have shown the effectiveness of V. cinerea in 
helping people quit smoking. Other herbal medications 
like St. John’s Wort have been used for tobacco cessation. 
More herbal preparations like herbal tea, lavender 
oil, lime, black pepper, and angelica have been used 
for tobacco cessation.9 Many randomized controlled 
studies have analyzed the use of herbal remedies for the 
cessation of smoking.10,11 However, there is still a lack of 
critical evaluation of the overall results. The safety and 
effectiveness of V. cinerea herbal treatment have been 
investigated using meta-analysis and systematic review.14 

No studies have been conducted so far comparing all the 
herbal preparations used for tobacco cessation. Therefore, 
this study aims to conduct a meta-analysis and systematic 
review to investigate the effectiveness and safety of various 
herbal medications used for the cessation of smoking. 

Methods
Study selection and research strategy
Prior to starting the study, the review procedure was 
registered in PROSPERO with registration number: 
CRD4202125439. Research publications were found in 
AMED, PubMed, Cochrane Central Register of Clinical 
Trials, CINAHL, EMBASE, Cochrane Library, Thai LIS-
Thai Library Integrated System, WHO Trial Registry, 
ACI (ASEAN Citation Index), and Clinicaltrial.gov 
databases from their inception at December 2020 to 
April 2021. Search phrases included “Tobacco treatment” 
OR “Tobacco Dependence” OR “Tobacco Relapse” 
OR “Tobacco Abusers” OR “Smoking Cessation” 
OR “Cigarette Craving” OR “Smoking withdrawal 
symptoms” OR “Nicotine Replacement” AND (“Herbal 
Medicine” OR “Herbal” OR “Traditional Medicine” OR 
“Alternative Medicine” OR “Complementary Medicine” 
OR “Unani” OR “Ayurveda”. An offline and online 
search was conducted and references of full-text articles 
were obtained to find studies that were not included in 
the aforesaid databases.

Inclusion criteria
There was no language restriction. Articles from the 
selected publications that reported the effect of herbal 
medications on smoking cessation in patients were 
selected. This review included randomized controlled 
trials (RCTs) and quasi-RCTs. Participants of all ages 

with tobacco dependence were included. There were no 
restrictions on gender or ethnicity. Oral herbal medicines 
in any form were included. No restrictions were imposed 
on the kind of herbal medication, the dose, or the length 
of therapy. 

Exclusion criteria 
Herbal injections and non-herbal therapies were not 
included in this study. Trials comparing herbal medicine 
with other forms of herbal medication were not included 
in this study. In vitro and animal research, as well as in 
silico drug trials, were not included in the study since 
they are not considered preclinical investigations. Letters 
to the editor and editorials were not included. 

Study abstracts and titles were checked to see whether 
herbal medicine effects had been studied in detail. Then, 
the researchers separately evaluated full-text publications 
from the potential studies. When appropriate, 
uncertainties and disagreements about eligibility were 
addressed via conversations. 

Data extraction and quality assessment 
The data were extracted in compliance with the 
CONSORT criteria for reporting herbal medicinal 
treatments.16 The following data were extracted: research 
design, participants number, age of participants, smoking 
habit, “Fagerstrom Test for Nicotine Dependence” 
(FTND), intervention features, and outcome assessment. 
At week 12, the continuous abstinence rate (CAR) and 
the 7-day point prevalence abstinence rate (PAR) are the 
key outcomes. Adverse events (AE) at weeks 2, 4, 8, and 
12 as secondary outcome were reported. Disagreements 
among the reviewers were resolved by consensus and 
debate. 

Statistical analysis and outcome measure 
In this meta-analysis, data from all trials were combined 
to calculate the overall effect size with a 95% confidence 
interval. The risk ratio (RR) was used to calculate the 
pooled effects. The I2 test was used to analyze statistical 
heterogeneity across trials, and the effect size was 
calculated using odds ratio (OR) and risk ratio (RR). 
Moreover, SPSS version 21 was used to perform meta-
analyses (Chicago, New York).

Results
A total of 247 papers were detected from the selected 
databases and two articles were identified from other 
sources (contacting a content expert for further articles) 
resulting in 249 articles suitable to be screened for 
inclusion in the study. After removing duplicates, 219 
articles remained for a full-text review based on titles 
and abstracts. The systematic review and meta-analysis 
comprised 30 RCTs, 18 of which were removed due to 
incomplete articles and animal studies. Figure 1 depicts 
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the study design. The OR description of the 12 studies in 
the forest plot showed heterogeneity of I2 = 43.6% (Higgins 
I2 test statistics) which was low (P = 0.03) (Cochrane Q 
test) and χ2 equaled 15.77. The overall OR (95% CI) was 
0.91 (0.68-1.20) indicating a protective factor for herbal 
preparations (Figure 2).

Study characteristics
The effectiveness of herbal smoking cessation was 
examined in all 12 trials that met the inclusion criteria 
(Table 1), including 762 smokers. There was a wide 
variance in the age of the participants in all included 
studies. Most of the respondents were men (60–100%), 
which was linked to the high prevalence of smoking 
among men. The number of years of smoking reported 
in seven studies ranged from 24 to 56.1. The FTND 
score, which ranged from 3–9 nicotine dependence, was 
observed in all studies except one study.23 Different herbal 
remedies were studied in various dose forms, kinds, and 
dosages. 

Tea was utilized in two trials,18,20 while other studies 
used juice23, capsule,21 or lozenge22 as treatment 

(Table 1). In three studies, the dose form was liquid (juice 
or tea)20,23 whereas the other two studies had a solid dose 
form.16,17 Other studies used lavender, black pepper, and 
aromatherapy. Counseling was used as a control in one 
investigation.24 All individuals received counseling as 
part of their therapy. All RCTs had interventions lasting 
between two and eight weeks. However, there were only 

Figure 1. Study design

Figure 2. Description of odds ratio of herbal preparations in the studies 
included 
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two reports that offered quantitative descriptions and 
quantitative testing for herbal formulations utilized in 
the included trials. For 12 studies, researchers examined 
PAR and CAR at intervals ranging from 2 to 24 weeks.10,11 

Decline rate and cessation rate were assessed in all 
studies.13,24 The various studies with herbal remedies 
were compared to a control group to evaluate the adverse 
effects.10,11 A total of ten clinical studies were conducted to 
demonstrate the effectiveness of each treatment in terms 
of carbon monoxide (CO)11 or urine cotinine levels.10

The meta-analysis of the clinical effects of herbal 
preparations on smoking cessation showed that the use 
of herbal treatment was related to a significantly higher 
cessation rate compared to the control group for both CAR 
(RR: 2.72 (0.77-5.3)) and PAR (RR: 2.09 (0.93-8.29)); 95% 
CI at week 12 for both CAR and PAR. The pooled effect of 
herbal studies was statistically significant when CAR and 
PAR were analyzed at weeks 2, 4, and 8. Cigarette cravings 
were also reduced by the usage of herbal preparations 
especially with black pepper, lavender, and lime while in 
other groups, it did not vary considerably as compared to 
the control group (Table 2). The findings of the subgroup 
analysis were similar to those of the main study. Even 
when herbal preparations were included in the study, 
the impact of smoking cessation remained unaffected. 
In contrast to the placebo group, there was a statistical 
difference in PAR and CAR. In any of the studies that 
were included, no major adverse events were recorded. 
Treatment and control groups didn’t vary significantly in 
the incidence of adverse events. Herbal preparations had 
slightly higher acceptance and tolerability rates than the 
control group. The risk of experiencing symptoms such 
as numbness in the tongue, disorientation, or an aversion 
to the smell or taste of cigarette smoke rose among those 

who received the treatment. 
Table 3 shows various side effects of the herbal 

medications used. There were mild symptoms like 
insomnia, mild GI disturbance, nausea, and dry mouth. 
The quit rate was highest in the study24 using lavender 
(68%).

Discussion
This systematic review and meta-analysis was conducted 
on 12 clinical trials investigating the effect of herbal 
medication on tobacco cessation. The present meta-
analysis is the first to include all herbal preparations used 
in clinical trials and analyze the side effects. This meta-
analysis reflected a positive recommendation for herbal 
remedies using V. cinerea, St. John’s Wort, and lavender 
oil for tobacco cessation treatment. The effects of herbal 
medicines on PAR and CAR parameters were examined 
based on the fact that effective quitting was validated by 
objective measurement.15,24 After eight weeks of therapy, 
the data showed quitting smoking was more beneficial 
than placebo and was conclusive after 12 weeks. There 
was a significant degree of agreement in the included 
studies in terms of methodological quality (I2 = 43.6%). 
In this meta-analysis, herbal smoking cessation products 
from various studies conducted so far were summarized 
for their therapeutic advantages. Patients who took herbal 
medicine had the same level of side effects as those who 
took placebo, but there were no really major side effects 
reported in most of the studies done so far. As a result, 
active smokers may find it more pleasant and bearable 
than placebo. The evidence that herbal medications have a 
smoking cessation impact is trustWort hy and consistent 
in different researches; however, certain limitations 
should be acknowledged. Among the included studies, 

Table 2. Comparison of outcomes

Type Follow-up duration (wk)

Abstinence rate

N; Risk ratio (95% CI) P
Herbal preparations 

Placebo and other non-herbal
Preparations

CAR

2 151/416 51/344 760; 1.15 (0.41-3.19) 0.022*

4 148/416 48/344 760; 1.77 (0.52-4.11) 0.013*

8 130/416 41/344 760; 2.13 (0.57-4.61) 0.011*

10 9/32 2/32 64; 1.71 (0.41-1.17) 0.037*

12 166/416 38/344 760; 2.72 (0.77-5.3) 0.014*

24 16/32 1/32 64; 2.77 (0.37-1.13) 0.003*

PAR

2 153/416 52/344 760; 1.14 (0.42-3.19) 0.026*

4 150/416 50/344 760;1.17 (0.61-4.55) 0.016*

8 137/416 43/344 760; 1.24 (0.81-6.34) 0.022*

10 11/28 1/28 64;1 .66 (0.31-2.16) 0.031*

12 169/416 37/344 760; 2.09 (0.93-8.29) 0.018*

24 18/28 2/28 64;2.11 (0.31-3.08) 0.004*

Craving reduction End of study 156/416 34/344 760; 2.13 (0.91-8.12) 0.0014*

* Significant.
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there were variations in the product compositions (juice, 
tea, capsules, or lozenges), extraction procedures (boiling, 
infusion, or dry powder), dosage schedules (ranging from 
3-9 g/d), as well as the herbal preparations used. Despite 
these differences, the overall results were consistent. The 
overall OR (95% CI) was 0.91 (0.68-1.20) indicating a 
protective factor of herbal preparations. There was a 
favorable effect seen with herbal medication and also the 
quit rate showed marked improvement after the herbal 
medication follow-up (Figure 2). V. cinerea and St. John’s 
Wort were the most commonly used herbs for smoking 
cessation. A meta-analysis found in literature14 was 
conducted in 2017 which included studies on V. cinerea 
and reported similar findings of tobacco cessation.

The present study had some limitations. First, 
the preclinical findings of pharmacological activity, 
mechanism of action, and clinical research of herbal 
medications are still needed to be proved. Second, for 
the therapeutic use of herbal medicines, standardization 
of techniques and bioactive content is critical.16 Several 
variables, including location, season, and preparation, 
impact the bioactive content of herbal medicine; 
therefore, diverse therapeutic outcomes may be possible 
as reported in the present study. Lack of standardization or 
reporting of the number of bioactive substances in herbal 
preparations may have contributed to the lack of clinical 
efficacy in the included studies. Standardized extracts or 
dry powders of herbal remedies for smoking cessation 
should include bioactive ingredients like flavonoids 
(chrysoeriol, apigenin, quercetin, and luteolin) and 
hirsutinolides as a biomarker to validate product quality. 
Third, long-term follow-up randomized clinical trials 
are needed to establish the potential efficacy of herbal 
medication and evaluate its benefits in the long run. The 
present study included trials, with an intervention or 

investigation period of about 24 weeks. Herbal smoking 
cessation treatments have only been studied for a short 
time (3 months) in CAR and PAR, while contemporary 
pharmaceuticals have been studied for at least six 
months.17,18 Moreover, no studies have compared herbal 
medicine treatment with first-line drugs or nicotine 
replacement therapy in terms of effectiveness and safety. 
According to the PROSPERO guidelines for systematic 
review and meta-analysis, a generally accepted strategy 
for deriving conclusions about clinical evidence of 
therapies, the present research reviewed existing clinical 
evidence of herbal therapy for smoking cessation. When 
new RCTs are available, it is necessary to update these 
findings. Additional long-term clinical investigations are 
required to compare the standardized product against 
current medications and to report on the results of these 
studies as well. 

Conclusion
Recent research shows that herbal medications are more 
effective and safer than placebo. In addition to helping 
the local economy, the usage of V. cinerea and St. John’s 
Wort, as the most commonly used herbal treatments, 
may make smoking cessation medication more accessible 
to those who are currently addicted. It is easier to access 
as no prescription is required and it can be made locally 
in any nation without the need for imported ingredients, 
unlike current pharmaceuticals. If proven effective on all 
aforementioned limitations, herbal medicines can play 
an important role in tobacco cessation. Hence, herbal 
therapy should be explored as an alternative to first-line 
smoking cessation drugs, particularly for individuals 
who cannot afford them. They can play a significant 
role in reducing the burden on the health system in the 
contemporary world. In the past few years, the use of 

Table 3. Other study determinants

Author
Salivary cotinine 
(after therapy)

Urine cotinine 
(after therapy)

Dropouts Quit rate Adverse effects

Leelarungrayub et al20 4.76 ppm 7.1ppm 5% 15%
Decreased locomotor activity and exploratory behavior 
subsided by exercise

Sood et al21  < 8 ppm - 43% 15% Mild GI disturbance, insomnia, headache

Barnes et al22  < 10 ng/mL  < 10 ppm 12% 37% Mild GI disturbance

Chaikoolvatana et al23 1.89 5 ppm 10% 40% Dry mouth, insomnia

De Almeida Cunha et al24 - - 5% 68% Reduced craving, improved anxiety

Lawvere et al25 3.35 ng/ml - 10% 37.5%
Mild symptoms like change in bowel movement, constipation, 
dizziness

Lee et al26 1.89 ppm 24.5 mmol/L 14% 38% Reduced craving 

Rungruanghiranya et al27 4.3 ppm 5.6 ppm 11% 55.3% Tooth sensitivity, sore mouth, dyspepsia

Parsons et al28 2.2 3.4 66% 54% Nausea, vomiting, dry mouth, mood swings

Rose et al29 - - 3% 73% Reduced craving, mild airway irritation

Lertsinudom et al30 5.7 ppm - 2% 35.9% Numb tongue, stomachache, dry mouth

Wongwiwatthananukit 
et al31 - 6.3 ppm 20.3% 54% Tongue numbness, abdominal discomfort, craving reduction

https://www.ncbi.nlm.nih.gov/pubmed/?term=Areemit J%5BAuthor%5D&cauthor=true&cauthor_uid=33728267
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herbal drugs has increased substantially due to their easy 
availability and general perception among masses of their 
being safe and free from side effects. Therefore, to validate 
their efficacy for smoking cessation, further well-designed 
trials are recommended to compare standardized herbal 
products with standard medication and placebo for at 
least twelvemonths. 
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