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Abstract: As a determining factor in various diseases and the leading known cause of 

preventable mortality and morbidity, tobacco use is the number one public health problem in 

developed countries. Facing this health problem requires authorities and health professionals 

to promote, via specific programs, health campaigns that improve patients’ access to smoking 

cessation services. Pharmaceutical care has a number of specific characteristics that enable the 

pharmacist, as a health professional, to play an active role in dealing with smoking and deliver 

positive smoking cessation interventions. The objectives of the study were to assess the efficacy 

of a smoking cessation campaign carried out at a pharmaceutical care center and to evaluate the 

effects of pharmaceutical care on patients who decide to try to stop smoking. The methodology 

was an open, analytical, pre–post intervention, quasi-experimental clinical study performed with 

one patient cohort. The results of the study were that the promotional campaign for the smoking 

cessation program increased the number of patients from one to 22, and after 12 months into 

the study, 43.48% of the total number of patients achieved total smoking cessation. We can 

conclude that advertising of a smoking cessation program in a pharmacy increases the number 

of patients who use the pharmacy’s smoking cessation services, and pharmaceutical care is an 

effective means of achieving smoking cessation.

Keywords: community pharmacy, health campaign, tobacco cessation, nicotine replacement 

therapy

Introduction
As a determining factor in various diseases and the leading known cause of preventable 

mortality and morbidity, tobacco use is the number one public health problem in 

developed countries. In Spain, it is estimated that 55,000 people die every year from 

diseases directly linked to tobacco use.1 We are facing a significant public health prob-

lem that requires authorities and health professionals to promote, via specific programs, 

health campaigns that improve patients’ access to smoking cessation services.2,3

Based on the available evidence, it is recommended that health professionals’ 

involvement in smoking cessation interventions be based on criteria such as access 

to smokers, appropriate professional training, and each professional’s interest and 

experience, rather than on the field in which they work.4 Community pharmacies can 

deliver regular interventions to a large number of healthy and ill people. Pharmacists, 

therefore, have an excellent opportunity to help promote good health and take part in 

disease prevention activities as part of their service to patients. Pharmacists’ role as 

a provider of nicotine replacement therapy (NRT), available without prescription in 

Spain, means that they are ideally placed to support patients who want help to stop 

smoking, and they can ensure that patients have access to these kinds of programs. 

Their role should go further than the provision of advice on the correct use of phar-

macological products to include providing appropriate advice and guidelines aimed 

at helping patients achieve abstinence and, when necessary, referring patients to the 

relevant health care providers.5 
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Pharmaceutical care has a number of specific character-

istics6 that enable the pharmacist, as a health professional, 

to play an active role in dealing with smoking and to deliver 

positive smoking cessation interventions. The studies per-

formed to date indicate that interventions by suitably trained 

community pharmacy personnel can have a positive effect 

on smoking cessation rates.5

The objectives of this study were: 1) to assess the efficacy 

of a smoking cessation campaign carried out at a pharmaceuti-

cal care center; and 2) to evaluate the effects of pharmaceutical 

care on patients who decide to try to stop smoking.

Materials and methods
This was an open, analytical, pre–post intervention, 

quasi-experimental clinical study performed with one 

patient cohort. It was carried out in a pharmacy in the city 

of Murcia, Spain. The study population consisted of smok-

ers who were patients of the pharmacy where the study on 

smoking cessation took place, and all smokers were con-

tacted via the campaign promoting the pharmacy’s smoking 

cessation service. All patients who came to the pharmacy 

over a period of 4 months (April-July, 2011) to ask for help 

to stop smoking were included.

To assess the primary objective, the pharmacy’s smoking 

cessation service was offered to all patients who came to the 

pharmacy to ask for help to stop smoking during the study 

period. During the last 2 months of this period, a promotional 

campaign for a smoking cessation program was carried out. 

This campaign involved passing out leaflets to all the patients 

who visited the pharmacy (Figure 1) and displaying posters 

inside and outside the pharmacy (Figure 2). The promotional 

campaign was launched to coincide with “World No Tobacco 

Day” (May 31, 2011), and the contents of the leaflets and 

posters were taken from awareness campaigns created by 

Spain’s Ministry of Health and Social Services.

The dependent variable was the number of patients who 

enrolled in the program before and after the campaign. The 

Dader method7,8 was used to assess the second objective, and 

seven patient follow-up visits were planned: the first between 

the first and third day after the patient stopped smoking; the 

second between days 7 and 15; and then subsequent visits 

at months 1, 2, 3, 6, and 12.

The inclusion criteria were as follows: all patients who 

smoked and were over 18 years old;9 who asked for help to 

stop smoking; and who agreed to register for the smoking 

cessation program.

The exclusion criterion included patients who smoked, 

but who did not want to take part in the study.

The independent variables included:

•	 Patient data

 Age

 Sex 

•	 Initial condition

 Number of cigarettes per day: discrete, categorical, 

numerical variable referring to the number of ciga-

rettes consumed per day. Patients were categorized as 

smokers of ten or fewer cigarettes, 11–20 cigarettes, 

21–30 cigarettes, and 31 or more cigarettes per day.

 CO-oximetry value:10 discrete, categorical, numerical 

variable measured in parts per million (ppm) indicating 

the quantity of carbon monoxide (CO) in the air 

exhaled by a subject. A Smoke Check Monitor® CO-

oximeter was used to measure this parameter. Patients 

who were found to have 20 or more ppm of CO in 

exhaled air were classified as heavy smokers; patients 

with 11–20 ppm CO were classified as moderate 

smokers; patients with 7–10 ppm CO were classified Figure 1 Leaflet given to pharmacy patients during the last 2 months of the study.

Figure 2 Promotional poster for the smoking cessation campaign placed outside 
the pharmacy.
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as occasional smokers; and those with values of 6 ppm 

CO or less were classified as nonsmokers.9,11,12

 Nicotine dependence (Fagerstrom test):13 discrete, 

categorical, numerical variable to measure smok-

ers’ levels of physical dependence on nicotine. This 

is a six-question test with multiple choice answers 

(Table S1). A certain number of points are attributed 

to each question depending on the answer given by 

the smoker. The points for all of the questions are 

then added together to give a total of between 0 and 

10 points. If the patient has a score of between 0 

and 3 points, his level of dependence is judged to be 

low; a score of between 4 and 6 indicates moderate 

dependence; and a score of 7 or more indicates a high 

level of dependence.

•	 Smoking history

 Starting age: continuous, numerical variable 

indicating how old the patient was in years when he 

started smoking.

 Previous attempts: discrete, numerical variable 

indicating how many times the patient tried to stop 

smoking in the past.

 Treatment: nominal, qualitative variable indicating 

the therapy used by the patient during his previous 

attempts to stop smoking. The options were: the 

patient has not received any treatment; the patient has 

used NRT; the patient has used non-nicotine-based 

pharmaceutical treatments; the patient has used self-

help resources; or the patient has used other treat-

ments (such as acupuncture, homeopathy, and herbal 

medicines). 

 Perception of difficulties: nominal, qualitative variable 

indicating the situations in which the patient found it 

difficult not to smoke. Smokers could choose from the 

following situations: social functions; work or study 

environment; leisure time and bars; smoking while 

alone; having a cigarette with coffee; or other.

The dependent variables included:

•	 Acceptance of pharmaceutical care: nominal, dichoto-

mous, qualitative variable expressing the results as 

a percentage of patients who accepted help to stop 

smoking.

•	 Smoking cessation: qualitative, ordinal variable indi-

cating abstinence as reported by the patient. Cessation 

could be positive or negative. If positive, it was cat-

egorized as either total or partial (the latter indicating 

a reduction in the number of cigarettes consumed). 

Partial cessation was recorded if the patient moved into 

a lower category. Four follow-up visits were planned 

to assess smoking cessation (at 1, 3, 6, and 12 months). 

The value of this variable was confirmed by measuring 

CO in exhaled air during each follow-up visit.

Patients were referred to a doctor in the following 

situations:9,14 if they were pregnant or breastfeeding; if they 

had been suffering from ischemic heart disease for less than 

8 weeks; if they suffered from uncontrolled arrhythmias or 

uncontrolled high blood pressure; if they suffered from an 

uncontrolled chronic disease (neuropathic disorder, liver 

disease, heart disease, and so on); or if they had any psy-

chiatric disorders.

All referred patients received both medical and phar-

maceutical care. The pharmaceutical care comprised two 

components: psychological support and pharmacological 

treatment. Psychological support was offered at all visits 

and consisted of providing advice to patients to help them 

get ready to give up smoking, stay motivated, and avoid 

relapse. This involved the use of cognitive–behavioral tech-

niques to develop the necessary skills and coping strategies, 

problem-solving techniques, and appropriate social support 

both during and after therapy sessions.15,16 This process was 

aimed at obtaining the results required for the smoking ces-

sation variable.

The pharmacological treatment for those patients who 

needed it was NRT.17,18 In Spain, only chewing gum, patches, 

and tablets are currently available. If the Fagerstrom test 

score was 6, the pharmacist recommended chewing gum 

or tablets as required for the patient to use before he experi-

enced the need or intense desire to smoke. The patient was 

advised to limit the number of doses taken because nicotine 

is addictive in all forms of administration. The maximum 

daily dose was 20 pieces of 2 mg gum or 15 pieces of 4 mg 

gum, or 20 1 mg tablets or 15 2 mg tablets. The minimum 

recommended dose was one piece of gum or one tablet every 

2–3 hours, with a usual dose being 8–12 pieces of gum or 

tablets. In order to provide personalized treatment, the phar-

macist measured the quantity of nicotine generally consumed 

by each patient. If the patient smoked more than 20 cigarettes 

per day, 4 mg gum or 2 mg tablets were recommended. If the 

patient smoked less than 20 cigarettes per day, 2 mg gum or 

1 mg tablets were recommended.

If the Fagerstrom test score was 6, the pharmacist 

recommended the use of nicotine patches, except in cases 

of insomnia.9 The pharmacist based the recommended patch 

type on the length of time between waking up and smok-

ing the first cigarette. If this period was greater than 30 min-

utes, the 16-hour patch was recommended. If this period was 
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less than 30 minutes, the 24-hour patch was recommended. 

The use of patches was combined with low-dose gum or 

tablets to control cravings (Figure 3). The patients gave their 

consent to the choice of treatment.

Results
Overall, 25 patients were invited to participate in the study 

on smoking cessation, of which 23 (92%) accepted the 

pharmacy’s service and two (8%) declined. During the 

first 2 months in which the pharmacy’s service was offered 

to patients who asked for help to stop smoking, only one 

patient asked for help, and that one patient was enrolled 

in the study. During the following 2 months in which the 

promotional campaign for the smoking cessation program 

was running, 24 patients asked for help, of which 22 patients 

were enrolled in the study and two declined the offer of the 

pharmacy’s service. This represents a 24-fold increase in 

the number of smokers who asked for help to stop smoking 

and a 22-fold increase in the number of patients who were 

enrolled in the study.

In the final study population, 69.57% of participants 

were female and 30.43% were male. The average age of 

the participants was 41.61 years, with a standard deviation 

of 8.56 years and an age range of 23–60 years. The average 

age of the patients who achieved total smoking cessation 

at 12 months was 43.6 years, with a standard deviation of 

8.14 years and an age range of 33–60 years. The average age 

of the patients who achieved partial cessation at 12 months 

was 43 years, with a standard deviation of 7.07 years and an 

age range of 38–48 years.

The smoking history data were as follows: average start-

ing age of 16.48 years with a standard deviation of 2.94 years, 

and an age range of 13–25 years; 82.61% of patients had 

made at least one previous attempt to stop smoking, and 

17.39% had made five or more attempts; almost half, 47.83%, 

had used no particular method to stop smoking in the past; 

and no patients had tried any pharmacological treatment 

other than NRT. In addition, 43.48% of patients identified 

three or more situations in which they found it difficult not 

to smoke.

The initial condition data revealed that 60.87% of patients 

smoked between eleven and 20 cigarettes per day; 26.09% of 

patients had a CO-oximetry level of between 7 ppm and 10 ppm, 

39.13% between 11 ppm and 20 ppm, and 34.78% of more 

than 20 ppm; and 43.48% presented low nicotine dependence, 

30.43% moderate dependence, and 26.09% high dependence.

Figure 4 shows the smoking cessation results obtained 

at the 1, 3, 6, and 12 months follow-up visits. One month 

into the study, 73.91% of patients had achieved smoking 

cessation, and 26.09% abandoned the study. Of the patients 

who obtained a positive result, 76.47% achieved total smok-

ing cessation (56.52% of the total number of patients) and 

23.53% achieved partial smoking cessation (17.39% of the 

total). None of the patients who completed the follow-up 

failed to comply with the treatment. 

Three months into the study, 65.22% of patients achieved 

smoking cessation, 4.35% had not achieved it, and 30.43% 

had abandoned the study. Of the patients who obtained a 

positive result, 66.67% achieved total smoking cessation 

(43.48% of the total number of patients) and 33.33% achieved 

partial cessation (21.74% of the total). 

Fagerstrom test

Number of cigarettes

Insomnia*

2 mg gum
or

1 mg tablets

4 mg gum
or

2 mg tablets

First cigarette

24-hour patches

16-hour patches

2 mg gum
or

1 mg tablets

2 mg gum
or

1 mg tablets

+

+

≤6

>6

Yes

No

<20

>20

<30′

>30′

Figure 3 Treatment indication flow diagram.
Note: *nicotine patches are contraindicated in patients suffering from insomnia.
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Figure 4 smoking cessation results at the 1-, 3-, 6-, and 12-month follow-up visits.
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Six months into the study, 60.87% of patients achieved 

smoking cessation, 8.70% had not achieved it, and 30.43% 

abandoned the study. Of the patients who obtained a positive 

result, 78.57% achieved total smoking cessation (47.83% of 

the total number of patients) and 21.43% achieved partial 

cessation (13.04% of the total).

Twelve months into the study, 52.18% of patients 

achieved smoking cessation, 13.04% had not achieved it, and 

34.78% abandoned the study. Of the patients who obtained 

a positive result, 83.33% achieved total smoking cessation 

(43.48% of the total number of patients) and 16.67% achieved 

partial cessation (8.70% of the total; Table 1). The rate of 

smoking cessation achieved by patients during the study 

period is shown in Figure 5.

Discussion
A very high percentage of the patients in our study accepted 

the offer of support from the pharmaceutical care service to 

help them stop smoking (92%). In other studies, the number 

of patients declining the support of other pharmaceutical care 

services, such as medical follow-up, has been much higher.19 

There are many intervention methods designed to improve 

patient health,20 but in our field, the most commonly used 

method is health campaigns.21 Promoting the service through 

an awareness campaign significantly increased the number 

of patients who enrolled in the pharmaceutical care program 

(from one patient to 22 patients).

The average rates of abstinence achieved after 6 and 

12 months of treatment with NRT in other studies carried 

out in primary care and other health clinics are between 

25% and 35%.16,22 In our study, the total abstinence rate was 

47.83% at 6 months and 43.48% at 12 months, indicating that 

the inclusion of pharmacies in smoking cessation programs 

may improve health outcomes. Pharmaceutical care may be 

responsible for this result, thanks to the continuous, active 

intervention on the part of the pharmacist, achievable due to 

the pharmacist’s proximity and access to the patient.

There were no significant differences in smoking cessa-

tion between the sexes, although the percentage of women 

participating in the study (69.57%) was higher than that of 

men. As other authors have described, women are more 

likely to seek advice from pharmacies than men.23 The 

majority of studies carried out in primary care settings 

include similar numbers of men and women,17 and the 

rates of cessation are similar in both sexes in the published 

literature.

The possible limitations of this study are the number 

of study participants, and to avoid this limitation, an addi-

tional, multicenter study should be performed to include a 

number of different pharmacies in order to corroborate the 

results. In addition, the level of abstinence was obtained 

by measuring CO in exhaled air. Elevated CO values can 

only be detected by the CO-oximeter if the measurement 

is taken within 24 hours of tobacco consumption. Some 

patients may have tried to cover up a relapse by stopping 

smoking 48 hours prior to the test. This also represents a 

limitation of our study.

Conclusion
Advertising a smoking cessation program in a pharmacy 

increases the number of patients who use the pharmacy’s 

smoking cessation service. Pharmaceutical care is an 

effective means of achieving smoking cessation, with total 

abstinence after 12 months observed in 43% of participat-

ing patients, representing an improvement over the results 

obtained in other health care settings. Given that smoking is 

a public health issue, pharmacy smoking cessation services 

should be systematically promoted at an institutional level in 

order to reduce the problems associated with smoking.
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Figure 5 rate of smoking cessation achieved by patients during the study period.

Table 1 smoking cessation results

Total cessation n (%) Partial cessation n (%) No cessation n (%) Abandoned n (%)

1 month 13 (56.52%) 4 (17.39%) 0 (0%) 6 (26.09%) 
3 months 10 (43.48%) 5 (21.74%) 1 (4.35%) 7 (30.43%) 
6 months 11 (47.83%) 3 (13.04%) 2 (8.70%) 7 (30.43%) 
12 months 10 (43.48%) 2 (8.70%) 3 (13.04%) 8 (34.78%) 
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Supplementary material

Table S1 Fagerstrom test for nicotine dependence

Points

1. How soon after you wake up do you smoke your first cigarette?

a) Within 5 minutes 3

b) 6–30 minutes 2

c) 31–60 minutes 1

d) After 60 minutes 0
2.  Do you find it difficult to refrain from smoking in places where it is forbidden, eg, in church, at the library, in the cinema, etc?  

a) Yes 1

b) no 0

3. Which cigarette would you hate most to give up?  

a) The first one in the morning 1

b) All others 0

4. How many cigarettes/day do you smoke?  

a) 31 or more 3

b) 21–30 2

c) 11–20 1

d) 10 or less 0

5. Do you smoke more frequently during the first hours after waking up than during the rest of the day?  

a) Yes 1

b) no 0

6. Do you smoke if you are so ill that you are in bed most of the day?  

a) Yes 1

b) no 0

Total score _____

low dependence (0 to 3 points)

Moderate dependence (4 to 6 points) 
high dependence (7 to 10 points)

Note: copyright © 1989. springer. reproduced from Journal of Behavioral Medicine, 12, 1989, 159–182, Measuring nicotine dependence: a review of the Fagerstrom Tolerance 
Questionnaire, Fagerstrom KO, schneider ng, Table 3, with kind permission from springer science and Business Media.1
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