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Abstract

Smoking cessation is difficult. Recently, there has been a traditional Thai herb called Vernonia
cinerea to help quit smoking. The aim of the study was to determine using Vernonia cinerea (VC)
candy use could improve smoking cessation success rates. It is a quasi-experimental study. We
randomly recruited 50 smoking conscripts, and divided them into 2 groups of 25 participants
each: the control group and the VC candy group. The VC participants received both some advice
and VC jelly candy, whereas the control participants received only some advice. Both groups
were followed up at 1-, 3-, and 6-month periods. At each follow-up date, all participants filled
out the questionnaire and had their carbon-monoxide (CO) level measured at the military
camps. The results showed there were 10 of 25 and 4 of 25 subjects from VC and control groups
who gave up smoking at 6-month periods without the significance between groups (p = 0.114).
Additionally, the differences of CO levels between groups were significantly decreased by 1.89
ppm at 2-month periods (p = 0.043). Noticeably, adding VC jelly candy into the cessation could
possibly improve nicotine withdrawal symptoms than some regular advice alone. Some common
side effects of VC were found including, dry mouth and throat, headache, and insomnia. Those
taking VCjelly candy revealed they were overall satisfied with its taste and convenience. Finally, the
finding revealed only VC candy and numbers of cigarettes (per day) factors that were significantly
related to smoking cessation behavior (p = 0.003, 0.021, consecutively). Further evaluations of

its long-tern side effects as well as the efficacy would be addressed.
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Introduction

Tobacco consumption is a risk health
concern. Previous studies indicated the tobacco
consumption is related to health problems,
motor vehicle accidents, and other violent
crimes (Jamison and Murray, 2006; Ezzati and
Lopez, 2004; Mathers and Loncar, 2006; NHSO,
2004; Shafey et al., 2003; Hornik, 2003; Mackay
and Erikson, 2012; Gajalakshmi et al., 2000).
Recently, the National Statistics Office, Thailand,
reported the first increase in the prevalence of
Thai smokers compared to previous statistical
reports (Pitayarangsarit, 2012). Additionally, it
was reported that the majority of smokers were
aged between 15 to 18 years, but a major concern
is the decline in the ages of smokers over the
past 20 years in different regions of the world
(U.S. Surgeon General, 1989). The prevalence
of smoking among young people represents a
critical benchmark for tobacco control policy in
Asia including Thailand. Youth smoking is also
important given that those who begin smoking
at an early age are more likely to become
dependent and have greater difficulty quitting
as adults (Fernandez et al., 2000; Lando et al.,
1999; Breshan and Peterson, 1996; Cartwright,
and Thompson, 1960). The previous research
indicated that the school and military periods
were the most critical time for the onset of smoking
behavior and literature provided consistent
support for friends’ social norms as a predictor
of adolescent smoking, making it difficult for
young people to avoid cigarettes (NHSO, 1999).
When focusing on the smoking prevalence by
regions, the North-East region of Thailand has
the second highest tobacco consumption behind
the Southern region. Ubon Ratchathani region
was the 13th in a list of provinces regarding the

rate of tobacco consumption in 2010. There are

current smokers approximately 27.09 percent
(per 100,000 population) (Pongpit et al., 2011).
For those who wanted to quit might try different
methods including, willpower, counseling,
and pharmacotherapy (Wongwiwatthananuki,
2003). They might experience some disadvantages
including, various responds, high cost, and some
side effects which affect patient affordability,
unpleasant outcome, resulting in underutilization
of these cessation strategies (Fiore et al., 2000;
Fiore et al., 2008; Prochazka, 2000). Thus, there
is certainly a need to search for alternative or
new treatment for smoking cessation to reach

the diverse needs of smokers.

In Thailand, the plant of the genus Vernonia
cinerea (VC) (Compositae) is widely distributed
in most tropical and subtropical countries, and
has long been used in traditional medicine to
treat various types of diseases. This herb has
been used to treat a number of disorders
including inflammation, malaria, fever, worms,
pain, diuresis, cancer, abortion, and various
gastro-intestinal disorders (Madhava, 2005).
Interestingly, this herb has been widely used to
quit smoking in Thailand and other countries
(Chaisawad and Makanuntachote, 1996;
Wongwiwatthananukit et al., 2009; Thiagarajan
et al., 2014; Lhieochaiphant, 1985; Boonyarik-
punchai et al., 2009). As the chemical substances
inside VC called ‘nitrate salt) potassium nitrates
which induce tongue numbness, and cause less
favor of cigarette smell and taste. Recently,
there have been some VC products available
for the seekers including, coffee, capsules, tea
bags, and cookies (Thiagarajan et al., 2004;
Zmeili et al., 1999; Triphubskul and Sithiphan,
2011; Jipukdeebpdintra and Jangwang, 2009).
Recently, the authors underwent the efficacy

of VC related to smoking cessation among
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young smokers. The study was conducted late
last year. The participants were divided into
either study (VC) or control group. Overall,
the percentages of quitters in the VC group
were significantly higher than those in the
control group (p<0.001). Additionally, average
carbon-monoxide (CO) levels of the VC group
from 1-month to 6-month periods were
significantly different compared to the control
group (p<0.001). Only minor side effects
including, dry mouth and slightly increased
high blood pressure were observed from the
participants. Importantly, there was a significant
relationship between VC products and cessation
behavior (Chaikoolvatana et al., 2017). Later
this year, smoking cessation service has been
served to those conscripts working in Ubon
Ratchathani region. Some basic cessation
strategies including, counseling regarding life
style modification, ‘go cold turkey’ technique,
and 0.5% sodium nitrate (NaNO;) mouthwash
were used. The overall results were favorable
but no significant differences between groups
(p>0.05). Despite the decrease in carbon
monoxide (CO) levels, a number of quitters were
still challengeable. Therefore, the development
of a new innovation to enhance the efficacy of
smoking cessation has been conducted. As the
feasible reasons of the conscript smokers in the
study including, working in the military bases,
busy schedules, being regular smokers. The
objectives for developing a new smoking
cessation innovation are to help quitting
cigarette more easy, convenient, and effective
than the previous VC cookies (Chaikoolvatana
et al., 2017). Regarding the outcomes of VC
cookies, the results were overall favorable
related to the efficacy of its cessation activity.

The findings showed the percentages of quitters

in the study (VC) group were significantly
higher than those in the control (non VC)
group throughout 6 month periods (p<0.001,
0.001,and < 0.001, consecutively). Additionally,
average carbon monoxide (CO) levels of the VC
group from 1-month to 6-month periods were
significantly different compared to the non
VC group (p<0.001) Common side effects of
VC found, including; mouth and throat, high
blood pressure. Finally, there was a significant
relationship between VC cookies and cessation
behavior (95% CI: 1.65, 251.60).

Therefore, health professionals at Pharsai
Clinic, Ubon Ratchathani, Thailand under
supervised by Dr. Chaikoolvatana have
developed Vernonia cinerea jelly candies since
October 2015. It contained similar amount
of nitrate salts to the previous study and
fulfilled the target satisfaction via the first survey
(Chaikoolvatana et al., 2017). This innovation is
easy to use and carry for the conscripts guarding
on the battle fields and need something to
decrease their nicotine craving. Thus, the study
aims to evaluate the efficacy of Vernonia cinerea
jelly candy with lifestyle modification (LM) for
smoking cessation via continuous abstinence
rate (CAR), carbon monoxide (CO) levels as
well as nicotine withdrawal symptoms during
the cessation periods. This innovation is
intentionally promising to be one of the smoking

cessation strategies.

Methods

1. Design

It was a quasi-experimental study. The
duration was started from October 2015 to June
2016 (9 months)
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2. Participants

The participants were Thai conscripts
working at the Sanpasithiprasong Military-
Based, Ubon Ratchathani province. They were
required for all inclusion criteria including; 1)
aged between 18 and 40, 2) currently smoke
at least 1 roll per day, 3) had no history of
cardiovascular diseases, 4) no history of
cessation therapy prior to the study, 5) signed
the consent form, and 6) had good communi-
cation. If the participants experienced with any
serious side effects including arrhythmias,
gastrointestinal bleeding, showed hypersensi-
tivity to VC during the treatment period, they
would be asked to withdraw from the study.
Also, if somehow the participants were missed
any of the following visit, they were immediately
excluded from the study. There were totally
50 military conscripts enrolled in the study.
They were randomly selected into either study
(VC) or control groups. Each group carried 25
participants. They were instructed to follow a
‘go cold turkey’ technique (stop immediately).
VC participants received VC candy to encourage
smokers to stop smoking, whereas those in
control group used only that technique. The
follow-up periods included 1-, 3-, and 6-months.
Prior to the study, the Ethic Approval from
Mahidol University Institutional Review
Board (MU-IRB) (COA.No 2014/011.401) was
confirmed and all consent forms related to all

personal information were requested.

3. Development of Vernonia cinerea
(VC) Jelly Candy

The process of VCjelly candy development
include, 1) Grinding dried Vernonia cinerea
herb and boil at 75 °C for 45 minutes as

recommended (Wongwiwatthananukit et al.,
2009), then, 2) Mixing other ingredients together
to form jelly, later 3) Adding favors and pour
on the tray, 4) Putting the tray in the refrigerator
with the temperature of 15 °C and leave it
overnight, 5) Cutting VCjelly into a small piece,
and 6) Preparing packages. One piece of VC
jelly candy contains nitrate salts equally to 1.2
grams (Wongwiwatthananukit et al., 2009). As
it is recommended to take VC between 6 and
9 grams to optimize the cessation effects, thus
the participants needed to take 5 to 8 pieces of
VC jelly candy depended on the Fagerstrom
scores and physician decision. For those in VC
group, they received one pack of VCjelly candy
containing 240 pieces for one month supply. In
contrast, those in control group went for ‘cold
turkey’ technique. Lifestyle modifications (LM)

were advised in both groups.

4.  Steps of data collection

All participants in both groups were given
the information about the study objectives and
steps by the authors. They were asked to stop
smoking immediately at the first visit (‘go cold
turkey’ techniques). Those in VC group were
informed to take 5 to 8 pieces of VC jelly candy
per day with LM, whereas those in control group
received only lifestyle modifications (LM). Later
both groups were followed up at I-, 3-, and
6-month periods. At each follow-up date, all
participants filled out the questionnaire paper,
contained continuous abstinence rate, CO levels,
nicotine withdrawal symptoms, side effects, and
VC satisfaction, and had their carbon monoxide

(CO) level measured at the military camps.
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5. Research tools
5.1 A questionnaire paper

The investigators followed a guideline
of Thai Health Professional Alliance Against
Tobacco for questionnaire items. It contained
the following information related to smoking
behaviors including: 1) Demographic data
(e.g., age, alcohol consumption, marital status,
2) Smoking history (e.g., smoking duration
(months), and number of rolls (per day),
carbon-monoxide (CO) levels, 3) Cessation
strategies (e.g., types of treatments either VC
jelly candy with LM or ‘go cold turkey’ with
LM, nicotine withdrawal symptom levels
(nicotine craving) that the participants
experienced during cessation periods. The
participants were asked to range their craving
symptoms from low (1) to high (10) levels, 4) quit
results including, CAR, CO levels, side effects,
nicotine withdrawal symptoms, VC jelly candy
satisfaction, and the predicting factors related

to smoking cessation).

5.2 Outcome Measurements

The study outcomes of both groups were
all measured via some various measuring tools
as described in Table 1.

Results

Totally, there were 50 participants enrolled
into the study. Twenty-five participants were
recruited in each group; VC and control. All
were males (100%), an average age was 25, 27
years old consecutively. Alcohol consumptions
were 48 percent in VC group and 68 percentina
control group. Both groups were single (68%).
The majority were current smokers, except one
case in the control group (quitter). VC
participants smoked approximately 3 years,
whereas those in the control group smoked less
duration (1 year). Both groups smoked
approximately 12 rolls of cigarettes per day
(Table 2).
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Continuous abstinence rate (CAR)

The results showed CAR at 1-, 3-, and
6-month periods between two groups. It
revealed those received VC jelly candy had
CARs equally to 0, 16, and 40 percent,
respectively. For control group, CARs were 4,
16, and 16 percent, consecutively. Noticeably,
there were no statistical differences of CARs
between groups at the end of 6-month periods
(p =0.114) (Table 3).

Average CO levels

Figure 1 revealed that CO levels in VC
group were higher than those in the control
group between 1- and 5-month periods. As we
know cigarette smoking results in the
accumulation of carbon monoxide (CO) gas in
lungs. Thus, it implied that VCjelly candy could
possibly reduce cigarette smoking. As a result,

CO levels were declined over periods of time.

The findings also revealed the average CO
levels of VC group from 1-month to 6-month
periods was not significantly different compared
to the control group at any periods (p > 0.05).

However, when some confounding variables

were controlled including, alcohol consumption,
duration of smoking, number of cigarettes, the
similar results were shown as Meandiff, ;. The
differences of CO levels between groups were
significantly decreased by 1.89 ppm at 2-month
periods only (p = 0.043) (Table 4).

Nicotine withdrawal symptoms

Figure 2 revealed nicotine withdrawal
symptom (craving) levels in both groups were
sharply increased during the first 3 months,
then dropped through the end of the periods.
It was also reported there were no significant
differences of nicotine withdrawal levels
between groups (p > 0.05), except 2-month
periods (p = 0.001) that Meandiff values of
VC group were lower than those in the control
group by 1.32 points. When some confounding
variables were controlled including, alcohol
consumption, duration of smoking, number
of cigarettes, the similar finding was shown.
Meandiff, 4 values between groups at 2-month
periods were significantly different (p = 0.004),
and the values of VC group were lower than the

control group by 1.18 points (Table 5).
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Table 2 Demographic Information (n = 50)

VC group (n=25)

Control group (n=25)

Demographic information p-value
f % f %

Age (years) 0.537°
Mean (S.D.) 25.3(10.4) 27.96 (12.8)

Median (IQR) 21(2) 21 (6)

Alcohol consumptions 0.306 °
Never 1 4.0 1 4.0
Sometimes 12 48.0 7 28.0
Regularly 12 48.0 17 68.0

Marital status >0.05?
Single 17 68.0 17 68.0
Married 7 28.0 8 32.0
Widow/ divorce 1 4.0 - -

Smoking history >0.05*
Current smoker 25 100.0 24 96.0
Non-smoker - - - -

Quitter - - 1 4.0

Smoking duration (month) 0.002®
Mean (S.D.) 35.0 (31.0) 11.4 (9.6)

Median (IQR) 24 (49) 7 (13)

Numbers of cigarette rolls (per day) 0.682°
Mean (S.D) 12.5(6.2) 12.2 (8.3)

Median (IQR) 10 (11) 10 (12)
Note: ° Fisher exact test, ® Mann-Whitney test
Table 3 Frequency, percentage of CAR between groups (1-, 3-, and 6- months)
Cessation 1-month p-value 2-mpnth p-value 3-month p-valu
behavior vC Control vC Control vC Control
No quit | 25(100.0) | 24(96.0) 21(84.0) | 21(84.0) 15(60.0) | 21(84.0)
>0.05° >0.05° 0.114°
Quit 1(4.0) 4(16.0) | 4(16.0) 10(40.0) | 4(16.0)

Note: @ Fisher exact test, © Chi-square test

179




A. Chaikoolvatana et al. / EnvironmentAsia 11(2) (2018) 172-191

10 -
9 4
v g
o
>
Q 74
S
= 07 5.88
o)
c 5 -
s
E 4
c
-E 31 —— Study gr.
T 5 |
o ? =i~ Control gr.
1 |
0 ; ; ; ; Month(s)
1 2 3 4 5 6
Figure 1 CO levels between VC (study) and control groups
45 1 4.16
4 -
== Study gr.
» 35 -m- Control gr.
:
- 3
= 3
g
S 25 -
Q
o
° 2~ 1.68
Q
£
o L5 - 1.72
2
z
1 -
0.5 -
0 : : : : : Month(s)

1 2 3 4 5 6

Figure 2 Nicotine withdrawal symptom levels between VC (study) and control groups

180




A. Chaikoolvatana et al. / EnvironmentAsia 11(2) (2018) 172-191

Table 4 Comparison of CO levels between groups (1- to 6-month periods)

Duration Meandiff 95% CIdiff p-value Meandiff,4;. 95% CIdiff  p-value
1-month ref ref

2-month 1.68 -0.32, 3.68 0.100 1.89 0.06, 3.74 0.043*
3-month 0.48 -1.53,2.49 0.640 0.70 -1.14,2.54 0.458
4-month 0.72 -1.31,2.75 0.487 0.94 -0.90, 2.78 0.318
5-month 0.28 -1.78,2.34 0.790 0.50 -1.34,2.34 0.597
6-month -0.88 -2.97,1.21 0.410 -0.66 -2.50,1.18 0.479

Note: Meandiff,q: The differences of CO levels between groups when controlling some

confounding variables

Common side effects of VC jelly candy

During 1-, 3-, and 6-month periods, the
most common side effects of VC included dry
mouth and throat, especially in 1-month
period (72%), followed by headache (28%), and
insomnia (20%) respectively. However, those
symptoms were relieved when the time passed.
Regarding dry mouth and throat, the subjects
were informed to drink plenty of water for

symptom relief.

VC Satisfaction

Overall, the participants taking VC jelly
candy agreed that VC could possibly help
them to quit smoking. Also, they satisfied with
its taste and convenience. Some common side
effects including, dry mouth and throat and
high blood pressure were less concerned (Table
6). A further evaluation of satisfaction of VC
product needs to be addressed to enhance the
user compliance which helps smoking cessation

become successful.

The relationship between the predicting
factors related to smoking cessation
at 6-month periods

There were some factors significantly
related to smoking cessation behavior at
6-month periods (p < 0.05) including numbers
of cigarettes per day as well as VC jelly candy
cessation strategy via multiple logistic regression
(p=0.003,0.021, consecutively) (Table 7). These
factors could possibly predict smoking cessation
behavior by 30.8% (as the equation below).
Therefore, if a smoker receives VC jelly candy
and smokes less, he will tend to quit smoking

successfully.

Smoking cessation behavior equation is

equal to

[0.611 + 2.007 (VC jelly candy strategy) - 0.261
(Numbers of cigarettes per day)]
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Table 5 Comparison of nicotine withdrawal levels between groups from 1-to 6-month periods

Duration Meandiff 95% CIdiff p-value Meandiff,4;. 95% CIdiff  p-value

1-month ref ref

2-month -1.32 -2.08, -0.56 0.001* -1.18 -1.97,-0.38 0.004*
3-month 0.28 -0.48, 1.03 0.467 0.42 -0.37,1.22 0.297
4-month 0.32 -0.44, 1.08 0.406 0.46 -0.33,1.26 0.253
5-month 0.24 -0.52, 1.00 0.533 0.38 -0.41, 1.18 0.345
6-month -0.04 -0.80, 0.72 0.917 0.10 -0.69, 0.90 0.799

Note: Meandiff,y;: The differences of nicotine withdrawal levels between groups when controlling

some confounding variables

Table 6 Frequency, percentage of VC jelly candy satisfaction (6-month periods)

Questionnaire items Strongly Agree Fairly Disagree Strongly  Average
agree(5) (4) agree(3) (2) disagree(1) scores ()

1. You like the taste of 0 19 4(16) 2 (8) 0 3.68
VC jelly candies (76)

2. You think it is con 12 (48) 3(12) 8 (32) 2 (8) 0 4
venient to take VC
jelly candies with you

3. You think you will use 0 14 7 (28) 3(12) 1(4) 3.36
VC jelly candies next (56)
time

4. You think VC jelly 4(16) 7 (28) 10 (40) 1(4) 3(12) 3.32

candies help you to
decrease your smoking

5. You think VC jelly 9(36) 3(12) 9(36) 4 (16) 0 3.68
candies help you to

quit smoking

6. You concern about 0 4(16) 3(12) 11 (44) 7 (8) 2.16
side effects of VC such
as dry throat and mouth

7. You concern about 0 2(8) 10 (40) 11 (44) 7 (8) 2.68
side effects of VC such
as high blood pressure

Average score 3.41
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Table 7 The predicting factors related to smoking cessation-6-month periods

Variable(s) Beta OR 95%CI OR  p-value
VC jelly candy cessation
strategy 2.007 7.45 1.35,41.17 0.021
Numbers of cigarettes (per day) -0.261 0.77 0.65,0.91  0.003
Constant value(s) 0.611 1.84 0.36,9.54  0.467

Adjusted R? =308 , Hosmer and Lemeshow test p-value=.503

Discussion

As we know, set up an effective referral system
for smoking cessation is one of the policy goal
is to quit tobacco use (Bureau of Tobacco
Control, 2012). There are three major methods
of smoking cessation: go cold turkey techniques,
behavior and social treatment and drug
treatments (Zillich et al., 2002). Some
medications are associated with unwanted side
effects such as weight gain, nausea, dry mouth
and sedation. Nowadays natural products are
alternative treatment for smoking cessation.
One of the herbs popularly studied in Thailand
for periods of time is Vernonia cinerea. (VC)
(Wongwiwatthananukit et al., 2009; Jipukdeeb-
pdintra and Jangwang, 2009). The other names
of this plant are little iron weed or Ya-Dok-Koa

in Thais (Figure 3).

VC has been documented and widely
used as a Thai traditional medicine and in
other countries for relieving cigarette craving,
asthma, cough, fever, malaria, arthritis and
urinary calculi (Lin, 2005; Chea et al., 2006; Starr
and Starr, 2008). It is a perennial herbaceous
plant distributed in the tropical regions which
are commonly found in South-East Asia and
Hawaii (Bunyapraphatsara, 2000; Lin, 2005;
Chea et al., 2006; Starr and Starr, 2008). It is
also official in Herbal List of National List of
Essential Medicine 2011 for smoking cessa-
tion. Normally, this herb is used for smoking
cessation with 2 g in 120-200 ml boiling water,
after meal, for 3-4 times daily (National List of
Essential Medicine, 2011). It was found that
potassium nitrate obtained from the stems and

roots of VCis the main substance caused tongue

Figure 3 Vernonia cinerea
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numbness and facilitated smokers to give-up
smoking (Zmeili et al., 1999). Another available
form of VC is a mouthwash preparation which
has been investigated and used as anti-smoking
(Lhieochaiphant, 1985; Local-Manager Online,
2012). The other VC products included, coffee,
capsules, and tea bags (Thiagarajan et al., 2014;
Zmeili et al., 1999; Thiagarajan et al., 2004;
Jipukdeebpdintra and Jangwang, 2009). Each
product had various results which depended on
its research method. Despite some benefits of
VC products have been documented, there were
still some limitations reported including, middle
aged participants, lack of randomization, and
short term follow-up (Wongwiwatthananukit,
2003; Zmeili et al., 1999; Thiagarajan et al.,
2004; Chaikoolvatana et al., 2015). Recently,

the author developed an innovation for smoking
cessation called “VC cookies”. The overall results
indicated VC cookies could possibly be an alter-
native for mild to moderate nicotine dependent
smokers. It helped to quit smoking significantly
compared to the control group. Noticeably, the
smokers preferred to comply with this strategy,
had some minor side effects including, dry
mouth and throat (Jipukdeebpdintra and
Jangwang, 2009). Nevertheless, VC cookies are
suitable for young smokers to enjoy delicious,
edible herbs as dessert. However, they might not
be appropriate for grown-up smokers who tend
to look for something convenient, easy-to-use
and carry, good taste, and effective. For these

reasons, VC jelly candy was eventually

developed and investigated in this study (Figure
4,5).
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Regarding CAR results, even the overall
CARs between groups at different periods were
not significantly different (Table 2). However, a
number of quitters in VC group were increased
from 0 > 4 > 10 by the end of 6-month periods.
It might imply those who took VC jelly candy
could possibly decrease a number of cigarette rolls.
Some previous findings provided the results
of the VC benefit related to mild-to-moderate
nicotine addicted smokers (Triphubskul, and
Sithiphan, 2011; (Chaikoolvatana et al., 2017;
Chaikoolvatana, et al., 2015; Leelarungrayub
et al., 2010). Similarly, VC participants in this
study were moderate, nicotine-addicted due to
some evidences (e.g., number of cigarettes, and
duration of smoking). To succeed quit smoking,
VC should be recommended for mild
nicotine-addicted smokers (Choudhary et al,,
2015). Further investigations of long-term
efficacy and toxicity of VC innovations are
strongly recommended to see whether this
herbal product could possibly enhance quit

results with some minor side effects.

Interestingly, even VC group had a longer
duration of smoking than the control group
(Table 2). However, Figure 2 showed nicotine
withdrawal levels of VC were lower than the
control group during the periods. It might be
some other factors involved in coping with
nicotine withdrawal among VC participants.
Some previous studies confirmed the moderate
levels of physical activity (MLPA) with intensity
between 60 and 90 percent lasting for 30 to
40 minutes could relieve nicotine withdrawal
symptoms (craving), especially for the first few
weeks of cessation (Chaikoolvatana et al., 2010;
Chaikoolvatana, and Anansuchatkul, 2010).
Additionally, if the quitter works out as

described 3 times per week at least 3 consecutive

months, quit rate would be more successful,
and a quit duration would be longer (Chaikool-
vatana and Prawittana, 2009; Chaikoolvatana,
and Thairiwong, 2008; Chanakit et al., 2008;
Chaikoolvatana et al., 2008). This evidence could
be the explanation for the study, as participants
in both groups were Thai military conscripts.
They have regularly engaged in physical activity
to improve body strength and prepare for the
ground battle during the quit process. As a
result, nicotine withdrawal symptoms (e.g.,
shaking, sweating, losing of concentration) were
closed between groups by the end of 6-month
periods (Figure 2).

Even VC participants had a history of
heavy smoking compared to those in the control
groups (Table 2). Nevertheless, when we focus
on CO levels (Table 4), it revealed VC group
tended to improve their CO levels, especially
at 2-month periods. It might have implied VC
could be potentially effective after quitting
shortly. However, it still needs to be scientifically
proved. Noticeably, some previous evidences
revealed the physical activities could increase
CO elimination from lungs (Arent et al., 2000;
Elibero et al., 2011; Turankar et al., 2013).
Theoretically, the physical activities are more
effective in accelerating CO elimination than air
breathing, because it increased isocapnic
ventilation, thereby decreasing the half-life of
CO elimination. As a result, it scientifically
showed after quit smoking, CO levels were
gradually (Ussher et al., 2009). From these
evidences, it is recommended for persons, who
want to quit smoking effectively, should undergo
some moderate level physical activities including,
football, track and field, basketball while quitting
cigarettes (West et al., 2005; Zavorsky et al.,
2012; Zhou et al., 2009).
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Normally, nicotine withdrawal symptoms
usually reach their peaks at day-2 or -3 after
quitting cigarettes. Most people start to feel
better after one week, then it takes at least 2 to
3 months for your brain chemistry to return
to normal (Ward et al., 2001; Kenford et al.,
1994). Interestingly, it is similar in the study as
described in figure 2.

At present, CO measurement is one of
the precise indicators to investigate the quit
success. Exhaled carbon monoxide is a readily
available, simple and affordable marker that
can be assessed using a noninvasive technique
that produces immediate and reliable results
(Middleton and Morice, 2000). It will be very
encouraging for smokers to see the difference
after working their way through the first few
days without cigarettes. Thus, CO monitoring
could be a motivational tool (Chatkin et al., 2007).

Regarding toxicity of VC, the results
showed only some minor side effects including,
dry mouth and throat, increased blood pressure,
headache, and insomnia. Some previous reports
indicated there were no serious toxic effects
related to VC (Latha et al., 2010; Aruna et al.,
2012). So far, this herb has still been used safely

as following the instructions.

Interestingly, only two variables including
type of cessation strategy; VC jelly candy, and
number of cigarettes (per day) are related to
smoking cessation behavior. Some similar results
were found (Kim and Cho, 2014; Dale et al.,
2001; Stapleton et al., 1995). Nevertheless,
the other findings found health concerns,
education background, age, and side effects were
influenced smoking cessation behavior (Lee and
Kahende, 2007; Vahidi et al., 2014; Dale, 2001;
Stapleton et al., 1995).

Nowadays, new innovations have been
developed for quitting cigarettes (Boromara-
jonani College of Nursing, 2014). For example,
local villagers adapted Thai herbs to get rid of
craving symptoms including, Murraya simensis
Craib, Phyllanthus emblica, Syzygium
aromaticum, Myristica fragrans Houtt (Smoke-
Free School, 2016). Also, there was quit smoking
spray made from mixtures of Vernonia cinerea,
Glycyrrhiza glabra, peppermint, Cassia fistula
L. (“Banana lip balm could help relief dark lips
from cigarette smoking as well as lipstick-
allergy”, 2016). Interestingly, a ‘Pisang Awak
banana’ lip balm helps to minimize dark lips
from heavy smoking (Kitikannakorn et al.,
2013). Another work by Nantawan mentioned
about meta-analysis of seven articles written
about the use of herbs for smoking cessation
including, St.John’s wort, mixed herbal tea, and
inhale black peper (Baccetti et al., 2015). The
efficacy of quit smoking among these herbs were
varied. Acupuncture was also investigated to
help smokers quit smoking by combining with
acupressure (Das et al., 2016). Recently,
information technology such as computer
program, mobile phone applications, or even
games have been implemented as supplements
for smoking cessation (Das et al., 2016;
One-leg standing rabbit for new face smoker
project, 2015; ‘Dewals: Decrease-Deny-Don't
smoke, 2014). Further evaluations of its efficacy

are required.

Study limitations

As the similarity of demographic data
was statistically different between groups, it
could bias the results. Therefore, increasing the
population size by expanding the study sites
should be addressed. Another issue is the further
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investigations of long term side effects of VC.
More research should be conducted, especially
in those with some chronic diseases such as

hypertensive conditions.

Conclusion

A new innovation for smoking cessation
has been developed ‘VCjelly candy’. It has been
investigated both efficacy and toxicity. The
overall results were well-performed, despite no
difference of abstinence rates between VC and
control groups. Nevertheless, trends of number
of quitters and CO levels were well promising
with only minor side effects occurred (e.g., dry
mouth and throat). Finally, the attitudes towards
VC products were satisfied. Further investigations
of VC efficacy and toxicity are favorably rec-

ommended.
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