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ABSTRACT: In general, cotinine is taken into account as one of the stable metabolites of nicotine. The most
KEYWORDS common application of this biomarker is to measure tobacco exposure. The purpose of this study was to determine the

TEREnTaE effect of a health education intervention on salivary cotinine levels among Chabahar guilds. The present investigation

Smokeless Tobacco; was a quasi-experimental study design with one intervention group. The population study has been performed on the
Guilds; guilds of all classes in Chabahar city in 2019. A total of 320 participants were selected by the simple random sampling
Cotinine method. The baseline cotinine contents were determined for 150 participants by the random sampling technique. The

intervention was performed in three training sessions using group discussion methods, lectures, imagery,
documentation, brainstorming, and social media (WhatsApp). After six months from the intervention, the consumption
behaviors were measured in the same 320 participants. Also, the cotinine levels were measured in the same 150
participants. The obtained data were analyzed using descriptive and analytical tests in SPSS statistical software
version 20. In the post-intervention phase, 34.4% of guilds reported that they did not use SLT, and a significant
relationship was observed between consumption status before and after the intervention (P 0.001). Also, the mean
score of salivary cotinine significantly dropped from 588.02 + 344.4 m m™* to 240.19 + 300.8 m m™ in the post-
intervention stage (P 0.001). The cessation of SLT products in the present study and a significant reduction in cotinine
levels in the post-intervention phase were compared to the pre-intervention phase. The results confirmed the effect of a
health education intervention on the participants. It is suggested that the researchers measure the levels of cotinine in

addition to the self-report questionnaire.
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INTRODUCTION

Tobacco use is one of the leading causes of preventable
deaths and accounts for more than 6 million deaths
worldwide every year [1]. It is estimated that deaths caused
by tobacco use will grow to 10 million by 2030 in
developing countries. These figures are higher than AIDS,
substance abuse, road accidents, homicides, and suicides
[2]. In general, tobacco products are divided into two
categories: smoking and smokeless products [3]. There are
usually a variety of SLT products (at least 40 types) around
the world, such as Pan, Pan-Prague, Gutka, Naswar (Nass),
Mava, and BT [4]. The consumption of SLT products
annually causes the death of more than 250,000 people
worldwide. The majority of these deaths (85%) occur in
Southeast Asia [3]. The use of SLT products etiologically
leads to various types of oral diseases such as periodontal
disease, lesions of the oral mucosa, and ultimately tooth
loss [5, 6]. SLT products are highly addictive due to the
high concentration of nicotine and the presence of more
than 3,000 chemicals [7]. Cotinine is one of the stable
metabolites of nicotine. Also, the most common use of this
biomarker is to measure tobacco exposure [8]. Cotinine is
isolated from plasma, urine, saliva, and gingival cervical
fluid [8]. Nowadays, saliva is a desirable diagnostic
alternative compared to other body fluids [9]. It is a cost-
effective, convenient, and non-invasive method without the
need for specific expertise in collecting samples [9].

Educational programs play a vital role in empowering
people [10]. This procedure is performed by providing the
necessary knowledge and awareness. Studies show that
effective  health education depends on designing
appropriate strategies for each event [10, 11]. According to
the literature survey, several studies have measured the
effect of interventions on salivary cotinine [12-16].

This study investigates the effect of a health education
intervention on salivary cotinine levels among Chabahar
guilds. This study has been developed due to two reasons:
(1) the high prevalence of consumption of these products
among guilds in Chabahar city [4] and (lI) no study has

been conducted to measure the effectiveness of an
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intervention on nicotine metabolites in consumers of these

products in Iran.
MATERIALS AND METHODS
Study design and setting

The present investigation was a quasi-experimental study
design, which has been performed on Chabahar merchants'

guilds. This procedure is conducted using one intervention
group.

Study participants and sampling

The
consuming SLT products in Chabahar city in 2019.

research population was comprised of guilds

Inclusion criteria included: being 20 to 50 years old,
consuming at least one form of SLT products (Pan, Pan-
Prague, Gutka, Mava, Naswar, and BT), having the consent
to participate in the study, and having a business license in
the guild office. Exclusion criteria included: smokers (e.g.,
cigarettes and hookah) and participation in other programs
to reduce tobacco use. The results of a similar study [17]
showed that the average behavior score of the participants
in the study before the intervention increased from 3.59 to
3.86 in the post-intervention with 95% confidence and 80%
test power. The total sample size was considered 310
people. A total of 320 people were ultimately considered to
increase the study accuracy and reduce the effects of
sample loss.

A simple random sampling method has been used in this
study. In the first step, a list of guilds of Chabahar city was
requested from the guild chamber, and they were separated
by residence and health centers. In the next step, by
referring to the environmental and occupational health unit
in the Chabahar health center, an office was received from
the guild chamber for implementing the analysis processes.
In this case, a list of people that consumed SLT products
was extracted. A total of 320 people that consumed SLT
products (the total number of people that consumed the
smokeless tobacco products was 1235) were selected from

18 comprehensive urban and rural health service centers in
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the city. This procedure was performed using simple
random sampling, which met the inclusion criteria. Also,
the tools were distributed and completed among them.

The salivary cotinine levels of participants have been
measured to evaluate the influence of the educational
intervention on the participants. In this regard, the
significance level and test powers were 5% and 80%,
respectively. According to the standard deviation of
cotinine value, S = 120 [18]. To achieve a 20% reduction in
the mean salivary cotinine of approximately 30 units, 126
patients were required. In this case, 150 patients were

evaluated with a 10% loss.
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The selection of individuals has been accomplished using
simple random sampling. For this purpose, 150 people were
randomly selected from 1235 traders that consumed SLT
products. In this case, there was 12% disagreement for the
sampling process. Also, these 150 participants (salivary
cotinine test was taken from them) were selected from 320

people (sample size above).
Samples collection

Dataset was collected from the participants in the study
(320 people). The data collection process was performed by
a researcher-made questionnaire that included: two
background questions (type of guild and consumption of
smokeless tobacco products among family members) and
one question related to the different consuming forms of
SLT products.

Saliva samples were collected by the researcher using the
spitting method. This process was completed with the
cooperation of facilitators using a salivary cotinine
detection kit (Salimetrics) made in the USA (LOT:
1710502, EXP: 2019-07-11). In this way, the volunteers
were first asked to fast one hour before the test, refrain
from consuming alcohol 12 hours before the test, rinse their

mouths thoroughly (for 10 minutes) while taking the test
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samples, and finally salivate. Rinse in a glass funnel and
test tube for at least 5 minutes. The received samples were
transferred to one of the laboratories of the Comprehensive
Urban Health Service Center. This procedure has daily
been performed to maintain the cold chain. In the
laboratory, saliva samples were frozen in a freezer (ultra-
low temp freezer) at a temperature of minus 20°C. After
completing the work (first and second stages), all samples
were tested together. Thus, all saliva samples were first
exited from the freezer and placed at room temperature for
30 minutes to liquefy. Then, the samples were tested
according to the specific instructions of the Kit.

Different intervention strategies have been considered,
group
documentaries,

including discussion, lectures,  imagery,

and WhatsApp. This
procedure has been performed in three sessions. After six

brainstorming,

months from the intervention, the consumption behaviors
and salivary cotinine levels have been measured for the

same participants once again.
Statistical analysis

Data were analyzed using SPSS software version 20. The
background variables were computed based on the
percentage (frequency). Also, the mean and standard
deviation were used to determine salivary cotinine scores
and various types of SLT products. The McNemar’s test
was employed to calculate the SLT products before and
after the intervention. Also, a Wilcoxon test was utilized to
estimate the mean salivary cotinine concentration before
and after the intervention. Furthermore, the Kruskal-Wallis
test was considered to determine the relationship between
the variables of consumption status of SLT products and
concentration. In this

salivary  cotinine case, the

significance level was considered 0.05.
RESULTS

In this study, most participants were occupied in the textile
store guild. Table 1 summarizes the results of the

background variables for the merchants' guilds.
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Table 1. Determining the background variables

Variable Category Number Percent
Nobody 203 63.5
Consumption of smokeless Father 30 9.4
tobacco products among
family members Mother 2 0.6
Brother 83 25.9
Sister 2 0.6
Confectionery 13 4
Textile store 62 19.3
Grocery store 46 14.4
Hairdresser 61 19
Wholesale 33 104
Auto repair shop 37 11.6
Type of gild Other (Carpentry,
Tailoring and
embroidery, Hotel and 68 21.3
restaurant and
goldsmith)
The findings demonstrated that Gutka (23.8%) had the was a significant relationship between all SLT products
highest consumption of SLT products in the pre- except Pan and Mava before and after the intervention (p-
intervention stage. In the post-intervention phase, 34.4% of value> 0.001). The frequencies of tobacco use before and
guilds reported that they did not use SLT products. There after the intervention are expressed in Table 2.

Table 2. Determining the frequency of tobacco use before and after the intervention

Before intervention After intervention
Type of SLT products P-value
Number Percent Number Percent
Non-consumer 0 0 110 34.4 <0.001
Pan 22 6.9 17 5.3 0.125
Pan-parague 73 22.8 42 13 <0.001
Gutka 76 238 44 13.8 <0.001
Naswar and BT 68 21.2 44 13.8 <0.001
Mava 19 5.9 14 4.4 0.219
A combination of 2 items or more 62 194 49 15.3 <0.001
Table 3 provides the mean score salivary cotinine the mean score of cotinine concentration in the post-
concentration before and after the intervention. The mean intervention stage was significantly lower than the mean
scores of cotinine concentration before and after the score of cotinine concentration before the intervention. The
intervention were 588.0 +344.44 and 240.19 + 300.8, difference between these two situations was statistically
respectively. The results of the Wilcoxon test showed that significant (p-value <0.001).

Table 3. Determination and comparison of mean salivary cotinine concentration before and after the intervention

Before intervention After intervention Mean
Variable Diff P-Value
Mean SD Mean SD firerence
Cotinine level (m.m™) 588.02 344.4 240.19 300.8 -347.83 <0.001
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The mean salivary cotinine score was 688+342.5 for the
participants who used Gutka. This value was higher than
those who used other forms of SLT products. A significant

difference was observed between the type of SLT products

and the salivary cotinine score of people who participated
in the study (p-value = 0.017). Table 4 represents the
relationship between the variables of consumption status of

SLT products and salivary cotinine concentration.

Table 4. Relationship between the variables of consumption status of SLT products and salivary cotinine concentration.

Cotinine level ng ml*

Variable Standard DF F P-Value
Mean e
Deviation
Pan 658.0 328.5
Pan-paragur 489.9 320.1
Gutka 688.0 3425
Type of SLT
produts Naswar and BT 582.5 377.8 147 393 0017

Mava 588.9 292.9
A'comblnatlon of 564.2 367.9

2 items and more

DISCUSSION

This study determined the effect of a health education
intervention on the salivary cotinine levels in Chabahar
guilds. The findings revealed that in the post-intervention
phase, 34% of guilds did not use SLT products. Also, a
significant relationship was observed between consumption
status before and after the intervention. SLT product
cessation can be related to the intervention strategies
considered for the participants consuming these products.
The results of the present study are matched with other
studies [12, 19-23].

The mean score of salivary cotinine concentration before
the intervention in participants consuming these products
was 588.02+344.4 m m™ This value has decreased and
reached 240.19+300.8 m m™ after the intervention. This
amount of reduction was statistically significant. The
behavioral interventions in the present study showed that in
addition to a self-report of participants, it is necessary to
compare the salivary cotinine level in the post-intervention
phase with the pre-intervention phase. The results of the
confirmed the effectiveness of these
The

interventions have been proven in references [12, 24-29].

comparison

interventions. decreased cotinine levels after

These results are similar to the results of the present study.
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In the present study, the mean salivary cotinine score was
688+342.5 mm1 for the participants who used Gutka. This
value was higher than participants who used other forms of
tobacco. There was a significant difference between all
types of SLT products and the score of salivary cotinine.
However, the previous studies performed in this field
reported different results. For example, in some similar
studies, no significant relationship was observed between
salivary cotinine level and the type of SLT products [30,
31]. But in other studies, a significant difference was
observed between the mean salivary cotinine score and all
SLT products [32, 33]. The differences between the
outcomes of the present study and other studies can be
related to the difference in the sample size, type of product
(e.g., Pan, Pan-Prague, Gutka, and Naswar), type of liquid
extracted for testing (plasma, urine, saliva, and fluid

cervical gingiva), and other individual variables [34].

The limitations of the present study are expressed as

follows:

- The authors were faced with a long process in
ordering and delivering laboratory Kits. This issue

was due to the sanctions against Iran.
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- There was no available laboratory to test samples
taken from participants in Chabahar city. For this
purpose, the authors had to transfer the samples
to another city (a specialized laboratory in

Bouali-Yazd) for the testing process.

It is suggested that health researchers measure the
levels of cotinine in participants in addition to the self-

report questionnaire.
CONCLUSIONS

The cessation of SLT products in the present study and a
significant reduction in cotinine levels in the post-
intervention phase were compared to the pre-intervention
phase. The results of the comparison confirmed the effect

of a health education intervention on the participants.
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