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ABSTRACT

Introduction/Aim: Fagerstrom test for Nicotine Dependency (FNDT) is one of the most frequent tools used to assess the nicotine dependency in primary
care. Today, apart from classical cigarette smoking many nicotine addicts may prefer other methods (e-cigarette, hookah, pipe, cigars, light cigarette users or
directly tobacco users) to gather nicotine. The main aim of this study is to evaluate the effectiveness of FNDT in this non-classical nicotine
addicts. Material and Methods: Among 550 volunteered patients who have administered to the OMU Family Medicine Departments smoking cessation
clinic in 2019 have been divided into two groups (Study and control). The study group consisted of 62 (11.2%) nicotine addicts who don’t smoke cigarette
(Non-classical) and 488 (88.8%) cigarette smoker (classical) nicotine addict. Both groups’ FNDT scores, their package year scores are calculated and their
exhaled CO (E-CO) is measured. Then these results have been analyzed. Results: Among all of the subjects 388 were men (70.5%). The mean age of the
participants was 39,31+12,84 years. Although there is no difference between the E-CO measurements between two groups (p>0,05), there was statistically
difference between the mean scores of package/year and FNDT scores between the two groups (t=1.258, t=2.014, p<0.001 respectively). There was a strong
correlation between FNDT (r=0,468) and package/year (r=0,362) with E-CO in control group (p<0,001) while there was no statistical significance between
FNDT (r=0.114) and package/ year (r=0.098) in study group (p=0.06). There was a statistically significant relation between E-CO with FNDT and
package/year was observed in cigarette smokers (Control Group) (F=35.305, p<0.001).

Conclusion: Although FNDT is a very effective tool for assessing nicotine dependency for classical smokers, it may be not suited for all of the nicotine
addicts. It may be useful to design and search new assessment methods for nicotine dependence in non-conventional smokers in primary care.
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OZET

Amag: Nikotin Bagimliligt igin Fagerstrom Testi (FNDT) birinci basamakta sigara biraktirma pratiginde sik kullanilan bir testtir. Giiniimiizde nikotin
bagimlilar klasik sigara kullanimi yaninda (Klasik) diger yontemlerle de (e-sigara, nargile, pipo, puro, hafif sigara kullanicilar1 veya sarma sigara) de
(Klasik olmayan) nikotin almayi tercih etmektedirler. Bu ¢alismanin amaci klasik olmayan yontem tercih eden nikotin bagimlilarinda FNDT nin etkinligini
arastirmaktir. Gere¢ ve Yontemler: 2019 yilinda OMU Aile Hekimligi Anabilim Dali Sigara Birakma Poliklinigine bagvuran 550 goniillii iki gruba
(Calisma ve kontrol) ayrildi. Caligma grubunu sigara kullanmayan (Klasik olmayan) 62 (% 11,2) nikotin bagimlisi, kontrol grubunu ise sigara i¢en (Klasik)
488 (%88,8) nikotin bagimlisi olusturdu. Her iki grubun FNDT ve paket yili puanlari hesaplandiktan sonra ekspirium CO (E-CO) degerleri 6lgiilerek
birbirleri ile karsilastirildi. Bulgular: Katilimcilarn 388" erkekti (% 70,5) ve yas ortalamast 39,31 £ 12,84 yil idi. iki grup arasmnda ortalama E-CO
Olgtimleri arasinda fark olmamasina ragmen (p> 0,05), paket / y1l ortalama skorlari ile iki grup arasindaki FNDT skorlar1 arasinda istatistiksel olarak fark
vard1 (t = 1,258, t = 2.014, p <0,001). Kontrol grubunda E-CO degerleri arasinda FNDT ve (r = 0,468, p <0,001) paket / y1l (r = 0,362, p <0,001) arasinda
korelasyon izlenirken, ¢alisma grubunda FNDT (r = 0,114, p = 0,06) ve paket/yil (r= 0,098, p=0,089) arasinda istatistiksel iliski gozlenmedi. Sigara icen
bagimlilarda (kontrol grubu) Lineer regresyon modelinde E-CO ile FNDT ve Paket/yil arasinda anlamli istatistiksel iliski izlendi (F=35,305, p<0,001).
Sonug: FNDT klasik olarak sigara igenler igin nikotin bagimliligini degerlendirmede gok etkili bir ara¢ olmasina ragmen, sigara dis1 bir {iriinle nikotin
bagimlist olan kisiler i¢enler igin uygun olmayabilir. Birinci basamakta klasik sigara igmeyen nikotin bagimlilari i¢in yeni degerlendirme ydntemleri
tasarlamak ve aragtirmak yararli olabilir.

Anahtar Kelimeler: Nikotin Bagimlilig1 i¢in Fagerstrom Testi, E-CO, Birinci basamak, Sigaray1 Birakma
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1.INTRODUCTION

Smoking is one of the most important public health
problems in Turkey.! It is estimated that nearly 18
million people smoke daily in Turkey.? Besides all
of the efforts the outcomes for smoking cessation
are rather low with professional help and medical
aid (drugs or nicotine replacement therapy) the
cessation rate exceed between 8-20% for the first
six months.> Although there are several thousand
chemical substances that can be traced in smoke,
among them nicotine is the reason for this very
complex addiction with physical and psychological
components.* As a rule, primary care physicians
evaluate their patients’ nicotine addiction level by
using several face-to-face surveys and laboratory
findings. Urine cotinine and CO levels in exhaled
air Carbon Monoxide measurements (E-CO) are the
most preferred laboratory findings in order to
evaluate nicotine dependency.® There are several
self-rated and face-to face surveys are present for to
evaluate nicotine dependence in clinic. Fagerstrom
Tolarance  Questionnaire  (FTQ), Fagerstrom
Nicotine Dependency Test (FNTD), Heavy
Smoking Index (HSI), Smoking Dependency Scale
(CDS), Tobacco Dependency Search Scale (TDS),
Nicotine Dependency Syndrome Scale (NDSS),
Wisconsin Inventory of Smoking Dependency
Motives (WISDM-68), Test to Assess the
Psychological Dependency on Smoking (TAPDS)
are most frequent which is used.® Among these
face-to-face tests; FNTD is one of the most frequent
ones to prefer by the clinicians. FNTD is developed
from FTQ and containing six questions.” It has a
higher reliability and validity score compared to
FTQ in its original form.® It is also known that
FNTD is very practical in clinics compared to many
other questionnaires. FNTD is also used for
clinical decision-making for tobacco dependency
treatment where it is recommended to plan nicotine
addicts who have scores >7 pharmacological
treatment options (Bupropion or Varenicline).’
However, the tobacco industry offers new products
in order to widen their customers. E-cigarettes,
hookah, pipe, cigars, and light cigarettes are
becoming ever more popular among nicotine
addics. It is not surprising that FNTD may not be
covering and adequate for all of the aspects of these
nicotine products very well. The main aim of this
study is to investigate the effectiveness of FNDT in
classic cigarette nicotine addicts with non-classic
nicotine addicts using E-CO readings as an
independent factor.

2.METHODS

2.1 Study Population and Design

Study Design
This is an analytic descriptive study. Power analysis
was performed in order to determine total number

of participants. The Power is accepted as 80%
(Type II error range 20%). The minimal accepted
level of Type I error range is accepted as 5%.
Power analyses revealed that a total of 163 subjects
are necessary in order to perform this study. Among
550 volunteered patients who have administered to
the OMU Family Medicine Department Smoking
Cessation Clinic in 2019 have been accepted as
study sample. Criteria for inclusion in the study
were willing to take part, age >18 years, smoking at
least for a year, intending to quit smoking within
six months, not being on any psycho-regulatory
medication  (antidepressant, anxiolytic or
antipsychotic), not having any psychiatric illnesses.

The standard smoking cessation approach of
our outpatient clinic was applied to these subjects.°
Demographic data, smoking history and features
[(FNDT), pack/year, age of onset, cessation
attempts, etc.], anthropometric data [BMI and Waist
Circumference] are collected from them. After their
E-CO levels were measured a basic physical
examination is performed. After appointing a
cessation day lifestyle modifications are advised
and if necessary pharmacological therapy is
initiated based on their FNDT scores. Patients
divided into two groups according to their type of
nicotine product, which they use. The study group
consisted of 62 (11.2%) nicotine addicts (study
group) who are not smoking cigarette (using
primarily e-cigarette, hookah, pipe, cigars,
light/slim cigarette or hand-wrapped tobacco users)
while the control group consisted 488 (88,8%)
nicotine addicts smoking only cigarette (control
group) regular classical cigarette smokers. As most
of the participants in the study group start their
nicotine addiction by cigarette smoking (n=59,
95%) their package/year values were calculated
from this period of time. Both groups’ data have
been compared and analyzed.

2.2 Fagerstrom Nicotine Dependency Test
(FNDT)

The FNDT is a six-item self-report scale frequently
used around the world to determine levels of
nicotine addiction.” Although the test is actually
revised from the Fagerstrom tolerance test, it has
better internal consistency and is more easily
answered. In terms of the overall logic of this test, it
is based on number of cigarettes smoked and length
of smoking-free periods. In scoring the Fagerstrom
Test for Nicotine Dependence, yes/no items are
scored from O to 1 and multiple-choice items are
scored from O to 3. The instrument yields a
dependency score between 0 (low) and 10 (high).
Turkish version of the FNDT is studied by Uysal et
al.!! The Turkish version of FTND had moderate
reliability (Cronbach alpha= 0.56).
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2.3 Exhaled Carbon Monoxide Measurements
(E-CO)

Exhaled CO concentration was measured using the
EC50 Smokerlyser (Bedfont Instruments; Kent,
UK). Bedfont ECS50 analyzer is reported to
correlate closely with blood carboxy hemoglobin
concentration in smokers and in non-smokers, and
it is an inexpensive, portable CO monitor that has
previously been shown to be effective.!? The
Smokerlyser measures breath CO levels in parts per
million(ppm) based on the conversion of CO to
carbon dioxide (CO2) over a catalytically active
electrode.'> Prior to the start of the study, the
analyzer was calibrated with a mixture of 50 ppm
CO in air. The measurement of exhaled CO was
done at all of the participants in their first visit. All
of the participants are asked to exhale completely,
inhale fully, and then hold their breath for 15
seconds before exhaling rapidly into disposable
mouthpiece. Ambient CO levels were recorded
before each breath. All of the E-CO measurements
were performed at the first meeting, the participants
who didn’t smoke forat least eight hours were
excluded from the study (n=43).

2.4 Statistical Analyses

All of the data have been analyzed by SPSS version
16.0. A p-value of <0,05 is accepted as statistically
significant. Several different statistical tests;
independent-samples test, bivariate correlation, chi-
square are performed in order to analyze the
relation between two groups. Linear regression
models were set in order to analyze the relation
between E-CO with FNDT and package/year.
(Ethical Permission: The ethical approval has been
given by the Ondokuz Mayis University Ethical
Committee.)

3. RESULTS

The demographic and smoking features of both
groups are presented in Table 1. Among all of the
participants 388 were men (70.5%). The mean age
of the participants was 39.31+12.84 years. The
distribution of different tobacco products (non-
classical) used by the study group by gender is
shown in Table-2. Although there is no difference
between the E-CO measurements between the two
groups (p>0.05), there was statistically difference
between the mean scores of package/year and
FNDT scores between two groups (t=1.258,
t=2.014, p<0.001 respectively). The comparison of
mean FNDT and package/year in each group
between each gender is presented in Table-3. In the
study group, women participants had lower mean
package/year and E-CO values (p<0,01) compared
to men although there was no difference between

mean FNDT scores of both genders (p>0,05)
However in the control group women participants
FNDT, E-CO and package/year values are
significantly lower than the men participants. There
was a strong correlation between FNDT (r=0.468)
and package/year (r=0.362) with E-CO in control
group (p<0.001) while there was no statistical
significance between FNDT (r=0.114) and package/
year (r=0.098) in study group (p=0.06).

Linear regression models set for the relations
between E-CO measurements (Dependent variable),
FNDT and package/year (Independent variable) for
both groups. In study group it was found that there
wasn’t a statistical relationship between E-CO
levels, FNDT and package year (F=1,021,
p=0,103). This model is presented at Table-3.
However, there was a statistical relationship
between E-CO levels, FNDT and package year
(F=35.305, p<0.001) in control group (R=0.523,
R?=0.273, Durbin-Watson=2.145). The R? value
shows that 27% of the changes in CO values can be
explained by FNDT and package/year variables in
cigarette smokers (Study Group) means that The
Linear regression model is presented in Table-4.
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Table 1: The comparison of demographic and smoking features of study and control groups.

Variables Study Group Control Group t p
(n=62) (n=488)
Men 43 (69,4%) 345 (70,6%)
0,987 p=0,125%
Women 19 (30,6%) 143 (29,3%)
Initiation of smoking age (year) 25,35+1,98 26,37+1,98 1,101 p=0,112%*
FNDT** (mean) 3,2+1,4 5,4+1,8 2,5987 p<0,001*
Package/year (mean) 10,9+1,5 12,8+1,7 3.251 p<0,001%*
E-CO*** (ppm) () 16,8+9,4 17,3+8,5 2,998 p=0,201%
**FNDT: Fagerstrom Nicotine Dependency Test
*#*E-CO: Exhaled Carbon Monoxide Level
*IndependentSamplesT-Test
Table 2. Distribution of different tobacco products (non-classical) used by the study group by gender
Women Men Total
Light/Slim Cigarettes 16 (80%) 8 (20%) 22 (35.5%)
E-cigarette 3 (23.0%) 10 (76.9%) 13 (20.9%)
Hookah 2 (25%) 9 (75%) 12 (19.3%)
Hand-wrapped tobacco 8 (70%) 4 (30%) 12 (16.1%)
Pipe 0 3 (100%) 3 (4.8%)
Table 3. The comparison of mean FNDT, package/year and E-CO values in
Study Group Control Group
Women=29, (46,7%) Women=133, (27,2%)
Men= 33, (53,2%) Men=355, (72,7%)

Mean p Mean p
FNDT FNDT
Women 2,8+1,7 0,987 Women 5,01+1,9 2,557
Men 3,542,7 0,587 Men 6,41+0,7 0,01
Package/year Package/year
Women 7,52+2.4 1,257 Women 9,28+2,1 10,417
Men 11,54+1,7 0,01 Men 15,13£1,8 0,001
E-CO E-CO
Women 14,2849,5 7,587 Women 15,13%9,1 14,929
Men 22,47+2,7 0,001 Men 24,28+15,75 0,001

FNDT: Fagerstrom Nicotine Dependency Test
E-CO: Exhaled Carbon Monoxide Level

*IndependentSamplesT-Test
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Table 4: The linear regression model for relation between E-CO, FNDT and package/year in study group

Standardized
[Unstandardized Coefficients |Coefficients 95,0% Confidence Interval for B
Model B Std. Error]  Beta t Sig.* Lower Bound Upper Bound
(Constant) 2,529 2,453 1,031 ,304 -2,311 7,368
FNDT** 2,365 0,386 0,403 6,126 0,001 1,603 3,127
Package/year 0,177 0,051 0,227 3,456 0,001 0,076 0,277

a. Dependent Variable: E-CO
*FNDT: Fagerstrom Nicotine Dependence Test

*Linear Regression Model

Table 5: The linear regression model for relation between E-CO, FNDT and package/year in control group

|U Standardized

nstandardized Coefficients |Coefficients 95,0% Confidence Interval for B
Model B |Std. Error Beta t Sig.* Lower Bound Upper Bound
(Constant) 0,157 0,532 0,954 ,304 -1,848 2,114
FNDT** 0,1915 0,011 0,358 0,266 0,27 0,038 0,084
Package/year 0,061 0,015 0,514 0,841 0,08 0,028 0,095

a. Dependent Variable: E-CO

*FNDT: Fagerstrom Nicotine Dependence Test
*Linear Regression Model

3. DISCUSSION

Our study has revealed important results. Our
results have implied that FNDT may be not suited
for non-classical smokers based on E-CO
measurements. Although the mean scores of E-CO
measurements between the two groups weren’t
significantly different from each other, the FNDT
scores of study group were 2.2 points (app.) lower
than control group. Based on E-CO measurements
these results indicate that the nicotine addiction
level of these groups would be assed less severe in
daily practice if only FNDT is considered. A
clinician might recommend a less intensive
treatment based on these results although they need
an intensified approach.

FNDT was designed almost four decades
ago and until then many different tobacco, products
became more popular among smokers such as E-
cigarettes. FNDT was mostly designed for regular
classical cigarette smokers and depends on basic
nicotine metabolism. After regular smokers smoke
their last cigarette before sleep, the plasma nicotine
levels drop due to their kidneys. When they wake—
up their blood nicotine levels are the lowest point
with a nicotine craving and most smokers get very
pleased to increase their plasma nicotine levels as
fast as possible.!* First question of the FNDT is
investigating the urgency of this nicotine craving
and ask time to first cigarette (or first nicotine

replacement) from waking up. However, some
smokers may smoke during their sleep time and
don’t let their total plasma nicotine levels drop too
low. Second question of FNDT is about the amount
of cigarettes per day. FNDT designed to assess the
nicotine dependency based on the average number
of cigarettes consumed in 24 hours. The average
cigarette contains about 10 to 12 mg nicotine (On
the high end 28 mg) while a cigar contains 13.3-
15.4 mg, e-cigarette 0.5-15.4 mg (15 puffs), pipe
30.8-50.89 mg, chewing tobacco 144 mg (a can)
and hookah 1.04 (per puff).!> These non-classical
products might be confusing while deciding the
total amount of nicotine that addicts consume per
day. Uysal & Turan suggested to use FTND-ecig
rather than FTND in E-cigarette users.'® They
revised FTND suggested to use 15 puffs of e-
cigarettes for a cigarette in order to measure FTND-
eciq. Also light cigarettes contain less amount of
nicotine (6 mgr approx.) compared with regular
cigarettes.!” This may cause that a mild nicotine
addict has to smoke more light cigarettes in order to
reach a satisfactory level of plasma nicotine level
compared with regular cigarettes. We have added
this group of smokers (n=20) to the study group
because of this reason. These two questions
determine most of the score of FNDT (a total of six
points) which we decide to intensify our approach
(adding drugs for cessation) as levels of
dependency increase.
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Measuring E-CO provides mostly an
objective measure of patients’ smoking status.'®
Although the E-CO measurement device is not
cheap; it could berather used easily with minimal
training for primary care. In a recent study by
Babaoglu et.al'® it has been shown that there was a
statistically significant correlation between FTND
score and E-CO levels (1=0,233, p<0.001). They
report a weaker correlation than our results
(r=0.468). They also found that a cut-off score of
7.5 ppm for exhaled CO may be useful as a marker
for heavy smoking (FTND score >6). However,
they performed this study with regular classical
smokers.

Our study may have some flaws. First of all,
the participants in the control group was lower than
expected due to the COVID-19 pandemic. The
number of participants in the control group is well
below the power analyses indicate. The hookah
cafes and other places were closed during this
period. Also, our study group consists of different
types of non-classical nicotine addicts. Also,
different genders prefer different products for
example e-cigarette, hookah and pipe were more
popular among men while women prefer light/slim
cigarettes, and hand-wrapped tobacco most. It is
known that in most cases women might have less
nicotine addiction than men. This fact might cause
heterogeneity in our data. Many nicotine addicts
may not stick to just one product. It is possible that
one nicotine product user might easily use another
product (except e-cigarette users). For instance, a
hookah addict might smoke cigarettes as well.
Although we classified our research groups
according to the tobacco product they use most
frequently, this statement depends on the
objectivity of the cases

In conclusion, as a result of our study, the
effectiveness of FTND was found to be limited in
non-classical nicotine addicts. it may be useful to
design and search for new assessment methods
including E-CO for these subjects.
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