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Abstract
Introduction: The fissure, described as a strong desire to use the substance, and fear of weight gain affect the motivation of the individual to
quit smoking.
Aims: The aim of this study was to evaluate the influence of abstinence and craving in food choices and nutritional status (NS) of patients after
one month of treatment for smoking cessation.
Methods: Longitudinal study where we applied questionnaires to asses craving, dependence, alcohol consumption and food intake to decrease
craving. The NS was assessed by BMI, waist circumference (WC) and abdominal circumference (AC). Evaluations were performed at baseline
and after one month of treatment.
Results: Among 23 participants who started treatment, 17 completed one month follow-up with 41.2% (n = 7) abstinent. After a month of
treatment, the craving was lower among those abstinent compared to smokers. The most consumed foods to reduce the craving were, firstly,
fruits followed by coffee, water and candies. Most subjects presented overweight (mean BMI 27.9 ± 6.9 kg/m²), and increased cardiovascular
risk (WC: 89.0 ± 14.2; AC: 96.4 ± 15.0). After one month of monitoring, these parameters have not changed significantly. Reducing cravings
and maintenance anthropometric parameters are aspects that can positively influence in the treatment success.
Conclusion: Smokers in treatment for one month for smoking cessation showed a decrease in nicotine craving. Abstinence did not change the
anthropometric parameters. The fruits were the most consumed foods to reduce the craving.
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Introduction
Craving, described as a strong desire to use the substance, is the
factors that influences the maintenance of smoking and may interfere with lapses and relapses [[1,2].
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Nicotine acts stimulating the liberation of neurotransmitters such
as serotonin (5-HT) and dopamine (DA), important for food intake regulation [3]. The decrease in levels or changes in the signaling of 5-HT receptors are associated with the increased desire for
sweets and carbohydrates [4]. These foods contribute to the increase in brain levels of tryptophan and also for the synthesis and
liberation of the neurotransmitter serotonin, improving mood
and irritability [5]. The same neurotransmitters, neuromodulators,
neuropeptides and hormones that regulate the sensitivity to the
reward of the drug at the brain also controls food intake and body
weight [6].
Smokers have lower body mass index than non-smokers. Moreover, the smoking abstinence causes increase in body weight, resulting in a gain of approximately 5-6 kg [7]. The mechanism of
weight gain after smoking cessation include decreased in basal
metabolic rate, decreased activity of lipoprotein lipase enzyme
and improves the taste and smell and increased appetite, contributing to changes in eating habits [7-9].
In this context, the study hypothesis is that during the process
of smoking cessation, there is a higher consumption of foods,
particularly with highest caloric density and low nutritional value
to compensate the cigarette craving. This behavior can promote
significant changes at the nutritional state and at the health of
smokers in treatment. The aim of this study was to evaluate the
influence of abstinence and craving in food choices and nutri35
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tional status of patients under treatment for smoking cessation.

Material and Methods

The study was a longitudinal analysis of 23 patients on treatment
for smoking cessation at a public hospital in Minas Gerais, Brazil
(University Hospital/ Juiz de Fora Federal University, HU/UFJF).
The study was conducted between September and November
2011 and was approved by the committee of ethics in research
with humans of the University Hospital from UFJF, Minas Gerais
State, Brazil (Official no. 0067.180.420- 11).
The smokers were evaluated at baseline and after 1 month of
treatment to smoking cessation, period that includes the first
phase of treatment with structured group sessions [10].
Smokers of both sexes were evaluated, older than 18 years,
with educational support for reading, understanding, providing
answers to the questionnaires and provided a written informed
consent. Patients with severe psychiatric and diseases that interfere with dietary intake and nutritional status (infectious, kidney,
cardiac, endocrine or liver diseases) were excluded.In the first day
of follow-up, clinical history, and anthropometric measurements
were assessed by trained professionals. Was used the Fagerström
Nicotine Dependence Test (FNDT) to measure the degree of
nicotine dependenc[11,12].
Anthropometric nutritional assessment was performed at the
beginning of the and after 1 month of treatment. Body weight
(BW), height, waist circumference (WC) and abdominal circumference (AC) were measured in private rooms and with standardized protocols [13].
To assess the nutritional status, Body Mass Index (BMI) was calculated by the formula: BMI = weight (kg) / height (m2). Clas-

sification was performed as proposed by World Health Organization13, for adults, or Lipschitz (1994) [14], for the elderly patients.
The interpretation of the results of WC followed the cutoffs WC
≥ 90 cm for men and WC ≥ 80cm for women, indicating risk of
cardiovascular disease meas-ures that exceeded these values. At
the end of each session the participants answered the Questionnaire of Smoking Urges-Brief - Brazil Version (QSU-Brief) [15].
Participants also completed a questionnaire to evaluate the choice
of some foods to hold the cigarette crav-ing (sweets, chocolates,
sweet an salty biscuits, fruits, vegetables, soft drinks, water, coffee
and diet candies and chewing gum) attributing a score from 0 to 7
for a sense of well-being after consuming the food or drink.
Statistical analysis
Statistical analysis was performed in SPSS software12.0. P < 0.05
was considered statistically signifiicant.Wilcoxon test was used
to examine the difference be-tween initial and final mean of
QSU-Brief. To com-pare the difference of the final QSU-Brief
of absti-nent and smokers and initial and final anthropometric
parameters it was used the Mann Whitney U test. The initial and
final variables refer to the first and last week of follow-up (after 1
month of treatment).

Results
Participants were initially 23 volunteers with a mean age of 45.4
± 13.0 years, mostly female (65.2%). Patients smoked a mean of
21.8 ± 14.6 cigarettes per day and mean duration of regular use of
cigarettes was 26 ± 12.2 years. Following the FNDT classification,
the high degree of dependence was more frequent among men (n
= 6, 75%). At baseline, the nicotine craving ranged from moderate to severe in most men (75%), as well as most of the women

Table 1: Baseline characteristics of smokers (n=23)
Variables

Men (n=8)

Cigarettes/day

19.6±6.9

Cigarette smoking time(in years)
Dependence degree
Low
Moderate
High
Nicotine craving degree
Minimal to low
Moderate to intense

30.9±9.3

Women (n=15) Total (n=23)
22.9±17.2
23.6±13.0

21.8±14.6
26.1±12.2

0
2
6

0.00%
-25.00%
-75.00%

5 -33.3%
2 (13.3%)
8 (53.4%)

5 -21.9%
4 (17.4%)
14 (60.7%)

2
6

-33.30%
-66.70%

2 (13.3%)
13 (86.7%)

4 (17.4%)
19 (82.6%)

(86.7%) (Table 1).
About food consumption to reduce the craving to smoke, 30%
(n=7) of patients reported eating some-thing. The most frequently cited foods were water (n=4) and candies (n=2) (Figure 1).
Of the 23 participants who started treatment, 17 com-pleted
follow-up for one month, and 41.2% (n = 7) reported being abstinent, with a mean of 9 days with-out smoking. Among patients
who continued to smoke (n = 10, 58.8%), the mean number of
cigarettes de-creased to the 16/ day, which represents a reduction
of 26.7% compared with the mean of the number of cigarettes
reported initially.
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For most patients (74.0%, n = 17) was prescribed some medication to help in the cessation process. Among those, 76.5% (n =
13) used NRT and 23.5% (n = 4) the bupropion.
After a month of treatment, the craving decreased among participants. However, the craving was lower among abstinent individuals compared to smokers (Figure 2).
Most abstinent (n = 5) reported consuming foods to reduce the
craving to smoke. Among smokers, the op-posite was observed,
the majority reported no con-sumption of food to control the
craving (n= 6; 75%). Abstinent (n=5, 55.6%) and some smokers
(n=4; 66.6%) related to eat fruits at the end of treatment for craving control. The foods most frequently cited by abstinents were
36
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Figure 1. Smokers food choices to reduce nicotine cravings in early treatment for smoking cessation. All participants were
smokers (n=23)

Figure 2. QSU-Brief mean of patients during one month of treatment for smoking cessation.

† Wilcoxon test, p=0.04. Difference between the initial and final QSU- Brief mean.
* U Mann Whitney test, p=0.01. Difference between the final QSU-Brief mean of smokers and abstinent.
Smokers (n= 10); Abstinent (n=7)
Figure 3. Food choices to reduce nicotine craving at the end of treatment (1 month follow-up) for smoking cessation.
Smokers (n= 10); Abstinent (n=7)
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fruits, followed by coffee and candies, which were reported as the
food that has generated a greater sense of wellbeing (Figure 3).
Regarding anthropometric parameters at the beginning of treatment for smoking cessation, most individuals presented overweight and increased cardiovascular risk. Although smokers still
have higher measures than the abstinent after one month of treat-

ment, no signifi-cant changes between groups in such anthropometric variables was detected (Table 2).

Discussion

In this study, over a third of patients (41.1%) who completed one
month of treatment achieved smoking abstinence. There was a

Table 2: Anthropometric measurements of sbjects in the begin-ning and after 1mo of follow-up for smoking cessation*.
Initial
Anthropometric variables†
Smokers (n= 23)
Weight (kg)
75.6±17.6
BMI (kg/m²)
27.9±6.9
Waist circumference (cm)
89.0±14.2
Abdominal circumference (cm)
96.4±15.0
* Comparison between groups was not significant (p>0.05).
†Values are presented as mean±SD
decrease in nicotine craving and changes in food choices, without changes in an-thropometric parameters. These results do not
support our initial hypothesis. The patients chose, principally, the
fruit to contain the smoking craving. This may have reflected in
the no anthropometric change after one month of treatment.
The abstinence rate in the present study was similar to that found
by Costa et al (2006) [16]. However, in evaluation after one year
follow up the authors iden-tified a reduction from 43% to 17% of
abstinence maintenance. Dawkins et al (2009) [17] described that
31% of patients were in abstinence after 3 months of treatment.
According to Guerra (2004) [18], relapses happen mainly during
the first 12 months of cessa-tion, with rates ranging from 70 to
80% of smokers. Therefore, probably the number of abstinent of
this study will be reduced especially in the first year of ab-stinence.
One of the limitations of this study was to have only the patient
report to be abstinent, informa-tion that was not confirmed by
validation by measure-ment of expired carbon monoxide.
The standard treatment for this study fol-lowed the protocol proposed by INCA (2012) [10], which is structured in four weekly
group sessions in the first month of treatment for smoking cessation.
It was observed that most patients (75.9%, n = 17) adhered to
the treatment and concluded one month under attendance. Costa
et al (2006) [16] conducted an intervention consisting of individual and group psy-chotherapy, besides medician, nutritionist
and physical trainer appointments. Just like this study models, the
groups meetings in the study by Costa et al (2006) had weekly
adherence rate of 74% after three months of treatment [16].
In addition to participating in structured sessions, most patients
needed to use NRT to assist in the smoking cessation. Studies
show that NRT reduces tobacco withdrawal symptoms [19,20].
The craving may too be held by different physiological pathways,
and only se-lected components of cigarette craving are influenced
by NRT [21]. In this study, after one month of treat-ment, smokers and abstinent showed a craving reduc-tion and this result was
more intense among those who managed to abstain. Due to the
small number of par-ticipants in this study, we cannot identify the
influence of pharmacological treatment in changing the craving.
We have no news about studies relating food choices during pharmacological treatment for smoking cessa-tion.
International Journal of Food Science, Nutrition and Dietetics, 2013 ©

Final
Abstinents (n= 7) Smokers (n= 10)
70.3±13.2
81.1±21.4
25.6±5.6
30.4±7.7
85.0±13.7
95.2±15.2
91.9±13.1
102.8±15.5

Smokers who started treatment for smoking cessation was with
overweight and risk profile for metabolic dis-orders, as evidenced
by anthropometric measurements. Studies put smoking as a risk
factor for major diseases such as obesity and cardiovascular disease [22]. Al-though at the end of a month of treatment, this risk
profile has not changed in both the abstinent and not abstinent.
Although the weight gain is commonly ob-served in the process
of smoking abstinence[23], in this study body weight gain and an
increase in abdomi-nal fat were not observed. The role of the nutritionist at the ambulatory, the short time for the revaluation and
the mean period of nine days of abstinence may have influenced
the maintenance of nutritional status of participants.
Decreased craving appears as a favorable aspect to the maintenance of abstinence. Smoking cessation is a complex process that
requires intense involvement of the patient. Reducing cravings
and maintenance an-thropometric parameters are aspects that can
positively influence in the treatment success.
Changes in food choices, checked at the end of the study, may
have helped in weight control, because most individuals have
chosen mainly fruits to help control craving. The neurobiology
of smoking and food con-sumption involves the dopaminergic
and serotonergic systems[4]. However, the feeling of well-being
was higher after consumption of candies, which can be in part
explained by the fact that these foods contribute to the synthesis
and release of serotonin, a neurotrans-mitter related to mood.
The sugars present in fruits may increase dopamine levels and to
reduce the tobac-co craving, controlling the nicotine dependence
[24].
Recent study showed that consumption of fruit and vegetables
was inversely associated with indicators of nicotine dependence
and predicted abstinence at fol-low-up among baseline cigarette
smokers. Higher fruit and vegetable consumption was associated with fewer cigarettes smoked per day, longer time to first
cigarette, and lower nicotine dependence score [24]. Thus, it can
be suggested that higher consumption of fruits ob-served after
one month of treatment, can contribute not only to control the
weight but also to reduce the fissure and maintaining abstinence.
In our study did not evaluate the amount of fruit consumed to assess whether there are differences between the abstinent and non.
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Regular consumption of fruits helps in maintaining body weight
due to its low caloric density and its high fiber content, which
assists in bowel function, reduces levels of postprandial blood
glucose and increase sa-tiety, which helps in the weight loss and
control [25].
Furthermore, among patients in abstinence was veri-fied a higher
consumption of water to help control cravings, another important aspect that may have con-tributed to weight control of individuals. Water con-tains no calories and helps to eliminate cigarette toxic substances.
Discussions about food choices among dependents were limited
due to scarcity of studies. It was iden-tified only one study that assessed the influence of craving on food choice and in body weight
change among alcohol-dependent patients in treatment [26]. It
becomes clear the importance of further studies to understand
the food consumption during withdrawal and smoking cessation.
In this study, group sessions had the constant pres-ence of the
nutritionist may have contributed to the best food choices from
patients. In another study with smokers in treatment for smoking
cessation, the role of nutritionist resulted in healthier eating habits in 41% of the participants [16]. These results reinforce the importance of nutritionist in treatment strategy, contributing to the
prevention of excessive weight gain and thus preventing relapses.

Conclusion
Smokers under for smoking cessation presented nicotine craving
remission, in addition to changes in alimentary choices, with special increment of fruits consumption to hold nicotine cravings.
This fact may have influenced the maintenance of anthropometric parameters after one month of treatment. The major consumption of high carbohydrates rate and low nu-tritional quality
foods was not detected, however, these foods were mentioned by
some patients as those which most caused welfare.
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