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Objectives: To evaluate the relationship between the frequency of self-declared status regarding smoking in a group of pregnant women from
Mures county, Romania and the high levels of Salivary Cotinine (SC) like biomarkers. Material and methods: It was conducted a retrospec-
tive study among 230 pregnant women presented for prenatal care at 50 General Practitioners cabinets in Mures county, Romania, in 2015.
Data were collected with a validated questionnaire which included age, level of education, socioeconomic status and ethnicity, also the self-
reported smoking status. The Salivary Cotinine level was evaluated using NicAlert Saliva test kits. Results: Using salivary test we identified a
high prevalence of involuntary exposure to cigarette smoke among both non-smokers and those who quit smoking before pregnancy. Also
we registered pregnant women that although declared smoking cessation before pregnancy their salivary Cotinine levels were high, almost
like to an active smoker, probably because of second-hand exposure or because they didn't say the truth about their habit. Conclusions:
We underline the importance of implementing more efficient community interventions among this vulnerable group in order to reduce the

frequency of smoking and sustain quitting.
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Introduction

Exposure to cigarette smoke in utero, whether it is direct
or indirect via secondhand smoking, can be associated with
negative consequences and severe health problems for the
newborns, children, and adults [1-5]. Studies revealed that
maternal smoking during pregnancy was associated with
ectopic pregnancy, placental abruption, prematurity [6-
8], low birth weight babies, and increased risk of having a
baby with stunted neuro-development growth and cogni-
tive problems [9,10,11]. Pregnant women, who are often
aware of the risks of smoking, may be hesitant to disclose
their true smoking status during a clinical encounter, limit-
ing opportunities for provider-based counseling and sup-
port [12].

The most commonly used biomarker of exposure to to-
bacco smoke is Cotinine, as a main metabolite of nicotine.
The measurement of the Cotinine concentration in various
biological fluids is directly proportional to the degree of ex-
posure to nicotine [13]. The determination of Cotinine is
recommended for the assessment of active tobacco smok-
ing, monitoring of environmental tobacco smoke (ETS)
exposure, and impact evaluation of smoking cessation pro-
grams [14].

In a study on pregnant women made in Scotland, there
was a 25% underestimation of smoking using self-reported
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data that was validated with Cotinine [15]. A similar sur-
vey conducted in Sweden revealed that 6% of self-reported
non-smokers were probably smokers and 3% had Cotinine
levels suggestive for secondhand smoking using Cotinine
validation [16].

There are scientific proofs that smoke-free environment
represents the only strategy for protecting the population
from second-hand smoking negative effects [17]. For this
matter, many countries have implemented legislations re-
quiring all public places, workplaces and all indoor places
to be free of secondhand smoking [18]. In 2004, Ireland
was the first country which implemented the smoke-free
legislation. Since then, other European and non-European
countries followed Ireland; Norway, New Zealand, Italy,
Uruguay, England and several provinces in Canada, the
USA or Australia [19,20] had implemented the smoke-free
law.

In Romania the anti-tobacco law was implemented in
June 2002, and stipulate smoking only in specially ar-
ranged public spaces and in February 2016 it was modi-
fied by banning smoking in all public spaces. A study per-
formed after the adoption of smoke free law in Uruguay
showed a measurable decrease of passive smoking exposure
in indoor public places and workplaces, the level of expo-
sure was assessed by measuring air nicotine concentrations
[21].

The goal of our research was to evaluate the relation-
ship between the frequency of self-declared status regard-
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ing smoking in a group of pregnant women from Mures
county, Romania and the high levels of Salivary Cotinine

(SC) like biomarkers.

Material And Methods

Settings and population

Population. We conducted a convenience study among
pregnant women presented for prenatal care at 50 General
Practitioners (GP) cabinets out of 90, in Mures county,
Romania. From 324 women which were presented for
monitoring purposes to GP’s, only a group of 230 preg-
nant women agreed to fill in a questionnaire regarding
smoking status and Cotinine testing, group that formed
the final sample of our research.

Measurement. Data were collected based on a validated
questionnaire which included age, level of education, so-
cioeconomic status and ethnicity. We also measured self-
reported smoking status using the following questions
(I have never used cigarettes and I was a regular smoker
during pregnancy). Responses were categorized into two
groups: smokers and non-smokers.

Salivary Cotinine level was evaluated using NicAlert
Saliva test kits. The test principle is based on the use of
monoclonal antibodies for Cotinine, and was developed
for the identification of smoking status in research studies,
on individuals that are monitored for smoking cessation,
not for medical diagnosis or therapy. If Cotinine is present
in the sample, it will bind to the antibody through bind-
ing sites. The number of sites is occupied according to the
amount of Cotinine present in a sample. Cotinine, one of
the major metabolite of Nicotine, is a suitable candidate as
a marker, because it has a relatively long half-life of 10-40
hours and was found to be more sensitive and specific than
carbon monoxide in the air.

To achieve regression models we have encoded variables
of interest and marked it in the below table 1 as legend that
follows: the dependent variable was the amount of Coti-
nine (the N0O, N11, N22 were coded 0 for N33, N44,
N55, N66 were coded 1), the independent variables were:
Q2 (less than 8 years of school. 8 years of school. Vocation-
al school - coded 1. High school. Graduated. University -
encoded 0), Q4 (Married. Concubinage - encoded 0. Not
married. Divorced. Widow - coded 1), Q5 (Romanian.
Hungarian - encoded 0. Roma people - coded 1. Than, the
level of smoking was evaluated based on), Q7 (I have never
used cigarettes. I stopped smoking before I was pregnant -
I do not smoke. I stopped smoking when I found out I'm
pregnant - do not smoke - smoke regularly encoded 0 and
for the same number of cigarettes as before I was pregnant.
I smoke but I reduced the number of cigarettes after I got
pregnant. I increased the number of cigarettes consumed
when I found out I was pregnant - coded 1). Q9 (1. coded
0; 1. 2. 3. 4 encoded), Q10 (Nobody smokes where I stay.
Smokers can smoke only in certain rooms in the house
- encoded 0. Smokers can smoke wherever they want -
coded 1), Q11 (Did not show any change. People smoke

anywhere in the house even if they found out they were
pregnant - coded 1. No one smokes in the house when
I was pregnant - Smoke outside. People smoke in other
rooms when they found out I was pregnant - encoded 0),
Q18 (I did not smoke cigarettes during the past 30 days.
coded 0; Less than one cigarette per day. One cigarette per
day. 2-5 cigarettes a day. 6-10 cigarettes per day. Between
11 to 20 cigarettes a day. Between 21 to 30 cigarettes a day.
More than 30 cigarettes a day: coded 1), Q19 (I have not
smoked a cigarette in the last 30 days - code 0; In 5 min-
utes. In 6-30 min. In 31-60 minutes. After 60 minutes -
coded 1), and Q25 (Yes. in the next 30 days. Yes. the next 6
months. Yes. but not in the next 6 months - there encoded
0. 'm not going to give up - coded 1).

Samples Collection/Preparation

Saliva Testing: Saliva was collected using a funnel, and the
collection tube to fill at least one third of its capacity. In the
first 4 hours after collection, eight drops of the sample were
extracted and deposited on the end of the tape lined Accut-
est NicAlert test strip, which previously was placed on a flat
surface. After transferring saliva from the red zone into the
white, the red color must appear in at least one zone (levels
0-6), otherwise, the test results are not valid [25].

Interpretation: ldentifying areas of salivary Cotinine la-
beled bands in the area ranging from 0 (0-10 ng / ml) to
10. Any concentration greater than or equal to 10 ng / ml
(zones 1-6) represent a positive result. Salivary Cotinine
concentrations and interpretation are as follows: level 0
(1-10 ng / ml) is a nonsmoker; 11 (10-30 ng / ml) cor-
responds to involuntary smoking; level 22 (30-100ng /
ml) - confirmed smoker with low tobacco consumption;
33 (100-200 ng / ml) is a confirmed smoker with moder-
ate tobacco consumption; and 44 (200-500 ng / ml) — is
smoker with a high level of tobacco consumption.

The research protocol was approved by the ethics com-
mittee at the University of Medicine and Pharmacy Tirgu-
Mures, as part of a larger study on Building Capacity for
Tobacco Research in Romania.

Statistical analysis
Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS, version 20, Chicago,
IL, USA). The association between qualitative variables
was assessed using chi-square test or Fisher’s exact test. The
relationship between the explanatory variables and other
Cotinine were evaluated by logistic regression.

The results were presented by odds ratio (OR) and 95%
Cls. For all statistical tests of significance alpha level was
set at 0.05.

Results

The bivariate analysis of the relationship between Cotinine
levels and socio-demographic showed that the smoking
status of pregnant women monitored was significantly in-

fluenced by the low level of education (p = 0.0001. OR:



Georgescu IM et al. / Acta Medica Marisiensis 2017;63(1):31-35 33

5.69 for 95% CI 0.86-11.25) and Roma ethnicity (p =
0.0001, OR: 4.9, 95% CI = 1.90-12.77). No statistically
significant data were registered regarding marital status or
presence of intervention from a General Practitioner (GP)
related to the risk of active or secondhand smoking.

Behavioral parameters data revealed that tobacco use in
pregnancy was influenced by smoking status in pre-preg-
nancy period. Smoking family members also influenced
attitudes towards smoking of pregnant women inside the
home and those with no changes done during pregnancy
about quitting (p = 0.0001, OR: 6.1, 95% CI = 2.88-
12.89) or (p = 0.0001, OR: 6.1, 95% CI = 2.67-13.62).
The lack of change in smoking behavior by direct family
members in the presence of pregnant women and inside
the house, had a bad impact on tobacco consumption in
subjects investigated (p = 0.0001, OR: 2.26, 95% CI =
1.22-4.20), also the attitude of pregnant women towards
smoking in the last 30 days prior to questioning was associ-
ated with an increased risk of continued smoking during
pregnancy for women who have lit a cigarette at least a
day. in the last 30 days (p = 0.0001, OR: 55.5, 95% CI =
22.22-138.61). The short time between the first cigarette
in the morning with the lack of any concerns of cessation,
had a significant bad influenced upon smoking status of
subjects investigated (p = 0.0001, OR: 56.0, 95% CI =
22.43-139.79) (see Table I).

In the group of women informed by the GP’s about the
smoking consequences during pregnancy, was found high
levels of Cotinine especially in those with low education,

those living in houses where are smokers with no restric-
tions and those who said they are not planning to quit
smoking in the next 30 days.

High levels of Cotinine were found in pregnant smok-
ers, in those with one or more family members who are
smokers, those who smoked in the last 30 days, women
who smoked within the first hour after awakening, and
those that do not think seriously about quitting as well,
all subjects from both groups monitored (trained and un-
trained by the GP’s) (see Table II).

Our data showed that an increased level of Cotinine is
associated with active smoking (Q7), and with secondhan
smoking as well (Q9) (Table III).

An increased Cotinine levels has been highlighted
among Roma pregnant women (68.2%), and in 64.7%
of pregnant women with low education (less than high
school) also at 33.6% of married women.

The level of Cotinine was dependently influenced by
the number of smokers in the pregnant household (p =
0.0004, OR: 5.19, 95% CI = 2.08-12.96), by the number
of cigarettes smoked in the last 30 days (p = 0.0001. OR:
73.8,95% CI = 19.53-279.31), and how long after awak-
en g the pregnant light up the first cigarette (p = 0.0001,
OR: 53.45, 95% CI = 17.13-79.36).

Our data showed that saliva Cotinine cut-off level of
10 ng/ml was found to be the optimum cut-off value that
differentiates pregnant smokers from non-smokers or sec-
ondhand smoking when all testing conditions were pos-

sible to fulfill.

Table I. Bivariate analysis of the relationship between Cotinine levels and socio-demographic parameters

Socio-demographic parameters

Cotinine™

OR IC P
Questions Codes * 1 0
) 1 64.7% 24.4%
Education level 5.69 2.86-11.25 0.0001
0 35.3% 75.6%
) 1 37.5% 33.7%
Marital status 1.18 0.54-2.57 0.69
0 62.5% 66.3%
- 1 68.2% 30.3%
Ethnicity 4.9 1.90-12.77 0.0001
0 31.8% 69.7%
. 1 51.0% 45.2%
Intervention 1.26 0.51-3.09 0.64
0 49.0% 54.8%
. Pretest=1 43.7% 69.1%
Time 0.35 0.19-0.62 0.0004
Post-test=0 56.3% 30.9%
Behavioral parameters
Questions Codes
. 1 84.8% 10.1%
Self-declared smoking status 50.0 20.93-119.41 0.0001
0 15.2% 89.9%
) ) 1 47.3% 12.8%
Number of smokers in the family 6.1 2.88-12.89 0.0001
0 52.7% 87.2%
. ) 1 69.0% 27.6%
Exposure to passive smoking 6.1 2.67-13.62 0.0001
0 30.3% 72.4%
- ) - . 1 47.8% 28.8%
Avoiding passive smoking in the family 2.26 1.22-4.20 0.0001
0 52.2% 71.2%
) ) 1 84.6% 9.0%
Smoking status in the last 30 days 55.5 22.22-138.61 0.0001
0 15.4% 91.0%
i i - i i 1 84.8% 9.1%
Tl|me dura'mon between -waking and first ° ° 56.0 95 43-139.79 0.0001
cigarette in the last 30 days 0 15.2% 90.9%
. . ) 1 32.3% 62.5%
Planning to quit smoking 0.286 0.119-0.688 0.0001
0 67.7% 37.5%

* Legend explained in Methods section.
** Bivariate analysis of variable Cotinine, taken binary 0-absent and 1-present.
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Table Il. Cotinine levels correlated with socio-demographic parameters, depending on the intervention of GP’s or not

Pregnant women with intervention for cessation

Pregnant women without intervention for cessation

e - P P
Questions Cotinine 1 0 OR (CI95%) 1 0 OR (CI95%)
Education level 1 71.4 17.6 0.003 34.6 12.0 0.057

ucation leve 0 28.6 8.4 11.6 (2.12-64.1) 65.4 88.0 2.88 (0.90-16.5)
Marital'status 1 28.6 235 0.75 .7 0.0 0.15
i u
0 71.4 76.5 1.3(0.25-6.52) 923 100.0 2.04 (1.58-2.71)
o 1 42.9 11.8 0.09 11.5 0.0 0.08
Ethnicity 0 57.1 88.2 5.62 (0.91-34.5) 88.5 100.0 208 (1.55-2.80)
Self-declared smoking status ! 857 00 0.0001 88.5 120 0.0001
9 0 14.3 100.0 9.5 (2.56-35.2) 115 88.0 56.2 (10.23-308.8)
Number of Kers in the famil 1 100.0 64.7 0.02 88.5 40.0 0.0001
umber of smokers in the family
0 0.0 353 0.44 (0.28-0.68) 15 60.0 11.5 (2.71-48.7)
Exposure to passive smoking ! 500 00 3.42 01.%%16 39 124 120 133 g;é 6.66
0 50.0 100.0 42 (1.83-6.39) 84.6 88.0 .33 (0.26-6.66)
. ) o ) 1 35.7 17.6 0.25 44.0 35.0 0.54
Avoiding passive smoking in the family 0 643 824 2.59 (0.49-13.6) 6.0 5.0 1.45 (0.43-4.90)

. . 1 84.6 0.0 0.001 88.5 14.3 0.001
Smoking status in the last 30 days 0 15.4 100.0 9.5 (2.56-35.2) 115 85.7 46.0 (8.27-255.6)
Time duration between -waking and first 1 85.7 0.0 0.001 88.5 14.3 0.001
cigarette in the last 30 days 0 14.3 100.0 9.5 (2.56-35.2) 115 85.7 46.0 (8.27-255.6)
Planning to quit smoking ! 00 43.8 0.005 40.9 571 0.45

0 100.0 56.2 2.55 (1.53-4.25) 59.1 42.9 0.52 (0.09-2.9)

*Legend explained in Methods section.
**Multivariate analysis of variable Cotinine, taken binary 0-absent and 1-present.

Table lll. Correlations between socio-demographic variables and
Salivary Cotinine level

Variable Odds Ratio 95% ClI P
Intervention 1.99 0.20 to 19.53 0.55
Education level 1.03 0.10t0 9.72 0.97
Age 1.09 0.89t0 1.34 0.37
Marital status 16.51 0.86 to 316.55 0.06
Ethnicity 6.27 0.20 to 188.49 0.29
Smoking status 109.12 16.76 to 710.38 <0.0001

Discussions

Starting with estimated rates of daily smoking for 31-37%
of the Romanian adult population and 24% among stu-
dents it is critically needed to develop efficient programs
for tobacco cessation. In this context, research studies are
important to find the best techniques to be used for a
sustainable network dedicated to population support for
smoking cessation or even better for avoidance of the on-
set [13, 17].

Prolonged exposure to tobacco smoke, especially to cig-
arettes, has been scientifically proven to have harmful ef-
fects on organs, systems and processes in the human body,
both for active as for the secondhand smokers. Inhalation
of more than 4800 different chemicals by smoking, creates
fertility problems and an increased risk of health problems
during pregnancy, for mother or fetus [17].

The conditions of appearance and maintenance of this
habit are influenced by economic status, education and
culture, family background, emotional climate and level
of addiction.

After analyzing pregnant self-reports on smoking status,
our study showed a high frequency of women who smoked

before pregnancy (30.04%) of which a high percentage
(43.3%) continued to smoke during pregnancy, a high fre-
quency even for Romania [22,23,24].

In another similar study conducted in Romania in 2002
on a sample of 286 people, based on sample self reports
about smoking status the initial classification was: 50.56%
active smokers, 3.5% occasional smokers and 55.94%
nonsmokers [26]. After performing the Cotinine test strips
the subjects distribution by their smoking status was repre-
sented as: 44.06% active smokers, 39.50% passive smok-
ers and 16.43% non-smokers [26]. These results showed
that more than a half of the subjects participating in this
study self-declared being nonsmokers, but this percent de-
creased dramatically after the test performing, and higher
frequency of positive Cotinine levels was encountered in
women than in men [26,27,28].

Regarding the limitations of our study we can mention
that there were situations where testing conditions were
not always possible to fulfill. In heavy smokers case, their
saliva was more thicker than secondhand smokers or non-
smokers women, which did not allowed Cotinine migra-
tion into test strip without a thermostatic period. This has
not always been possible because not all health facilities
within which they carried out the collection were equipped
with a thermostat. Thus, there were cases where the Coti-
nine test showed negative results while the study partici-
pants declared themselves as active smokers (6 out of 31).

The etiological factor for tobacco addiction is nicotine.
The recent smoking cessation approaches tend to focus on
this chronic, relapsing dependence on tobacco, even by
monitoring components of nicotine in the blood, or sa-
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liva. The success of such approach involves understanding
of the chronic nature of tobacco addiction, the monitor-
ing period (not just interventions in the acute stages of
manifestation) associated with behavioral educating both
for healthcare professionals and also for pacients [20,23].

We believe that the results of this study will enable a
shift in starting up community interventions more effec-
tive in smoking cessation outcomes, manifest especially
among young women who are pregnant or are preparing
to be, from different ethnicities and specific socio-demo-
graphic and cultural profiles.

Conclusion

Using salivary Cotinine test we identified a high frequency
of involuntary exposure to cigarette smoke among both
non-smokers and those who quit smoking before preg-
nancy. Also we registered pregnant women that although
declared smoking cessation before pregnancy their salivary
Cotinine levels were high, almost like to an active smoker,
probably because of secondhand exposure or because they
did not say the truth about their habit. We underline the
importance of implementing more efficient community
interventions among this vulnerable group in order to re-
duce the frequency of smoking and sustain quitting.
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