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ABSTRACT

Background: For more than a decade, the Research Area of the Argentine Society of Cardiology has carried out surveys to observe 
the behavior of the medical population in relation to tobacco smoking.
Objective: The aim of this work was to compare the smoking status, training and patient counseling among physicians of the TA-
MARA I (2004) and TAMARA II (2013) studies.
Methods: The smoking status, patient counseling and medical training in anti-smoking techniques was compared between two 
observational cross-sectional studies performed in Argentine physicians in 2004 and 2013. The same structured survey was used. 
Smoker was defined as someone who regularly consumed one or more cigarettes/day for at least one year and who had smoked in the 
last twelve months. Two adjustment techniques were used: logistic regression analysis and propensity score.
Results: We analyzed the surveys of 9,530 physicians (TAMARA I, n=6,497 and TAMARA II, n=3,033). Overall, mean age was 
41.5±11 years, 18.6% were cardiologists and 61% were male. Using the two adjustment methods, physicians surveyed in the TA-
MARA II study showed a lower chance of being active smokers, an increased probability of giving medical advice at all times, and 
a greater probability of having training in tobacco consumption compared with subjects assessed in the TAMARA I study. Between 
the two studies, a significant reduction in active smoking was observed in 39% of surveyed physicians (OR 0.61, 95% CI 0.54-0.69, 
p=0.001).
Conclusion: After approximately one decade, this comparative analysis showed a decrease in the prevalence of active smoking in the 
medical population, in addition to a change in training and behavior towards patients with smoking habits.

Key words: Smoking - Epidemiology - Doctors - Cardiovascular Risk Factors - Smoke Cessation

RESUMEN

Introducción: Desde hace más de una década, en el Área de Investigación de la Sociedad Argentina de Cardiología se llevan a cabo 
encuestas que permiten observar el comportamiento de la población médica en relación con el tabaco.
Objetivo: Comparar el estatus de tabaquismo, la formación y el consejo a sus pacientes entre los médicos de los estudios TAMARA 
I (2004) y TAMARA II (2013).
Material y métodos: Se comparó el estatus de tabaquismo, el consejo a los pacientes y la formación médica en técnicas antitabaquis-
mo de dos estudios observacionales de corte transversal realizados en médicos de la Argentina en 2004 y 2013. Se utilizó la misma 
encuesta estructurada. Se definió fumador al que consumía regularmente uno o más cigarrillos/día, al menos durante un año y que 
había fumado en los últimos doce meses. Se realizaron dos técnicas de ajuste, regresión logística y puntaje de propensión.
Resultados: Se analizaron las encuestas de 9.530 médicos (TAMARA I, n = 6.497 y TAMARA II, n = 3.033). Globalmente, la edad 
media fue de 41,5 ± 11 años, el 18,6% eran cardiólogos y el 61%, de sexo masculino. Utilizando los dos métodos de ajuste, los médicos 
encuestados en el estudio TAMARA II mostraron una menor chance de ser tabaquistas activos, una mayor probabilidad de dar conse-
jo médico siempre y una mayor probabilidad de tener capacitación en tabaquismo con respecto a los sujetos evaluados en el TAMARA 
I. Entre ambos estudios se observó una reducción significativa del tabaquismo activo del 39% (OR 0,61, IC 95% 0,54-0,69; p = 0,001).
Conclusión: En este análisis comparativo, luego de aproximadamente una década se observó una disminución en la prevalencia de 
tabaquismo activo en la población médica, además de un cambio en la capacitación y la conducta frente al paciente fumador.
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INTRODUCTION
Chronic noncommunicable diseases (NCDs) represent 
a global epidemic. There are underlying common and 
preventable risk factors: sedentarism, unhealthy di-
ets, alcohol abuse and smoking (1).

Tobacco consumption is the major cause of pre-
ventable morbidity and mortality in the world (2). It 
is estimated that 44,851 people die from its related 
causes each year, representing 998,881 healthy years 
of life lost due to premature death or disability (3).

In the early fifties, Drs. Doll and Hill established 
a cause-effect relationship between smoking and lung 
cancer incidence, in a cohort study of English physi-
cians. This study of smoking in health professionals 
was the beginning of a new paradigm in epidemiologi-
cal research (4)

The World Health Organization (WHO) encourag-
es medical staff members to stop smoking due to their 
important role as counselors in promoting healthy be-
haviors in the general population.

Health professionals play a critical role in reduc-
ing tobacco use. It is known that guidance and sim-
ple smoking cessation counseling may increase the 
chances to stop smoking (5). There is extensive sci-
entific evidence that broadly supports the influence 
of physicians in the cessation of tobacco use in their 
patients. (6,7) On the other hand, there are several 
reports showing that the health professional who 
smokes offers less or no medical advice to his patients 
concerning smoking risks, (8-10) nor is he seen as an 
example. (11)

The prevalence of smoking among health profes-
sionals in developed countries is lower than that ob-
served in the general population. The United States 
of America has a six-fold lower prevalence of smoking 
among physicians than that observed in the general 
population. (12,13) In contrast, in some developing 
countries, particularly in those who have failed to 
regulate tobacco use in offices and public places, the 
prevalence of smoking among health professionals is 
equal to or greater than that of the general popula-
tion. (14, 15)

Tobacco smoking in our country health personnel 
is worrying since several studies have shown it to be 
high and similar to that of the general population.

The Research Area of the Argentine Society of 
Cardiology has carried out several surveys for more 
than a decade, allowing the observation of medical 
population behavior in relation to tobacco smoking 
(16-18) However, in the last decade there have been 
changes, which have increased anti-smoking policies, 
with advertisement regulations and the proscription 
of smoking in public places.

The purpose of the present study was to compare 
the smoking status, training and advice to patients 
of physicians in the TAMARA I (2004) and II (2013) 
studies.

METHODS
Two observational, cross-sectional studies, the TAMARA I 
and TAMARAII studies, were compared. The TAMARA I 
study was conducted between April and July 2004 and sur-
veyed 6,497 physicians. The TAMARA II study was devel-
oped between June and December 2013, surveying 3,033 
professionals. In both studies, the surveys evaluated physi-
cians of both sexes and of different specialties, who were se-
lected in a simple non-probabilistic manner in 22 provinces 
of the country and in the Antarctic territory.

The same structured survey was used as instrument in 
both studies.

An active smoker was defined as someone who regularly 
consumed one cigarette/day, for at least one year and who 
had smoked in the last 12 months. An ex-smoker was de-
fined as someone with a history of smoking but who had not 
previously smoked for a year. A non-smoker was defined as 
someone who had never smoked. Information was requested 
on the number of cigarettes consumed per day, age of onset, 
places where he/she smoked and whether any of these places 
were unauthorized areas, the time elapsed from waking up 
to lighting the first cigarette, if he/she smoked while being 
ill and cigarette consumption during pregnancy. The preva-
lence of some type of smoking training and the frequency 
with which the doctor advised his patients to quit smok-
ing was analyzed. Physical activity was defined as walking 
or practicing any sport for at least 30 minutes, 3 or more 
times per week. Physicians were considered hypertensive, 
dyslipidemic or diabetic if they knew they had the disease 
or received specific treatment. Physicians’ body mass in-
dex (BMI) was estimated using the Quetelet index (kg/m2) 
with weight and height obtained from the data provided in 
the survey .Three levels were considered: BMI <25, from 
25 to 29.9 (overweight) and ≥30 (obese). Family history of 
coronary artery disease was defined as acute myocardial in-
farction before the age of 55 years in men and 65 years in 
women. 

Statistical analysis
Information entered in an Excel database was analyzed with 
the SPSS program. Continuous variables were assessed with 
Student’s t test (two samples) and ANOVA (three or more 
samples) provided they had normal distribution, or with the 
Mann-Whitney or Kruskal-Wallis test when distribution was 
not normal. The chi square test was used to analyze qualita-
tive variables. A paired t test or the McNemar test (continu-
ous and categorical variables, respectively) were used for 
paired data analysis.

In order to establish whether the association between 
the type of study (TAMARA I or II) and the probability of 
being an active smoker, always providing smoking cessa-
tion counseling or having training in smoking treatment 
was the product of confounders, two adjustment strategies 

BMI Body mass index

WHO World Health Organization

PS Propensity score

Abbreviations 



21TEMPORAL VARIATION OF SMOKING IN PHYSICIANS / Horacio M. Zylbersztejn et al.

Table 1. Characteristics of the total 
population and of both studies

were developed:
1) First, a multivariate logistic regression model was de-

veloped; including in the adjustment model those variables 
that in the univariate analysis were significantly different 
between the two studies and age, considering it to be clini-
cally relevant. 

2) Given the non-random nature of participants in both 
studies and the multiple factors that may influence whether 
or not they participated in the TAMARA I or II studies, an 
additional analysis was performed using propensity score 
(PS). The PS allowed us to determine the propensity of indi-
viduals to be part of the TAMARA II study, according to the 
following baseline characteristics: age, BMI, gender, clinical 
or surgical specialty, emergency work, cardiology specialty, 
public or private work, working in Buenos Aires or the prov-
inces, hypertension, dyslipidemia, diabetes, physical activ-
ity and previous cardiovascular history. To evaluate the PS 
goodness of fit, the distribution of the confounding variables 
was compared in the score quintiles.

Using a pairing algorithm (nearest neighbor), the partici-
pants were matched according to similar PS values (differ-
ence not greater than 5%). Finally, a sub-population of paired 
subjects was built to analyze the association between the 
type of study (TAMARA I or II) and the endpoints evaluated. 

The strength of the association was expressed as odds ra-
tio with their 95% confidence interval. An error probability 
≤0.05 was considered significant. 

Ethical considerations 
The study was conducted following the recommendations in 
medical research suggested by the Declaration of Helsinki, 
the Guidelines for Good Clinical Practice and ethical regula-
tions in force.

 
RESULTS
The study analyzed the surveys completed by 9,530 
physicians (TAMARA I: 6,497, TAMARA II: 3,033). 

Overall, mean age was 41.5±11 years, 18.6% were car-
diologists and 61% were men. The TAMARA I study 
showed a higher percentage of men and surgical spe-
cialties, a lower percentage of cardiologists, of obese 
professionals and of physicians working in public 
places compared with the TAMARA II study. Baseline 
characteristics of the overall and per study population 
and of the PS-matched population are shown in Ta-
bles 1 and 2, respectively. 

The ratio of physicians with some training in 
smoking cessation techniques was significantly higher 
in the TAMARA II study (56.1% vs. 31.3%, p<0.001) 
compared with the TAMARA I study. Likewise, the 
percentage of professionals who always provided med-
ical advice to quit smoking was also higher in the TA-
MARA II study (78, 5% vs. 73.4%, p<0.001). 

The prevalence of active smoking was significant-
ly higher in the TAMARA I study (30.0% vs. 19.7%, 
p<0.001). Smoking habit characteristics in the two 
studies are described in Table 3.

When multivariate analyses were performed, ei-
ther adjusting for the variables that were statistically 
different between the two studies or through PS, the 
physicians surveyed in the TAMARA II study showed 
less probability of being active smokers, and greater 
probability of giving medical advice at all times and 
of having training in smoking compared to physicians 
evaluated in the TAMARA I study. (Table 4).

DISCUSSION
Smoking is a risk factor for a large variety of car-
diovascular, respiratory and oncological diseases. 
The impact of tobacco on health places physicians of 
multiple specialties in direct contact with the conse-

SD: Standard deviation. CABA: Autonomous City of Buenos Aires. BMI: Body mass index.

Total
n=9,530

TAMARA I
n=6,497

TAMARA II
n=3,033

p

Age, years [mean (SD)]

Male gender, %

Buenos Aires or CABA, %

Surgical specialty, %

Cardiologist, %

Emergency service, %

Private medical activity, %

Cardiovascular history, %

Hypertension, %

Dyslipidemia, %

Diabetes mellitus, %

Physical activity, %

BMI, %

     <25

     ≥25 and <30

     ≥30

41,5 (11)

61.1

40.4

24.0

18.6

55.0

39.1

5.2

14.9

19.9

2.3

43.2

49.9

37.9

12.2

41.5 (11)

63.1

40.0

25.2

16.3

54.6

43.1

5.4

14.8

19.4

2.2

43.1

50.3

38.4

11.3

41.4 (12)

56.8

41.2

21.3

23.4

55.8

30.8

4.7

15.0

20.9

2.5

43.3

49.4

36.4

14.2

0.45

<0.001

0.24

<0.001

<0.001

0.29

<0.001

0.13

0.35

0.07

0.59

0.86

<0.001
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quences of smoking, and yet many professionals con-
tinue smoking. (19) 

In a period of eight years, our group found a signif-
icant decrease in smoking, an increase in smoking ces-
sation training, and greater concern about counseling 
smokers to quit the habit among Argentine doctors. 
These results arise from comparing two multicenter 
observational studies performed at different times. 
Due to the non-random nature of these type of stud-
ies, and in order to strengthen the results, the studies 

were adjusted by two different techniques: multivari-
ate logistic regression analysis and PS matching, thus 
homogenizing the samples. (20)

The general trend in the Argentine population ap-
pears to be similar. The National Risk Factor Surveys 
showed a significant decrease in the prevalence of 
smoking over eight years (2005: 29.7%, 2009: 27.1%, 
2013: 25.1%), (21)

In the last two decades, several studies have in-
vestigated the prevalence of smoking in physicians of 

Table 2. Characteristic of the popula-
tion by propensity score matching

Table 3. Characteristics of smoking 
habits in both studies

SD: Standard deviation. CABA: Autonomous City of Buenos Aires. BMI: Body mass index.

SD: Standard deviation

Total
n=5,996

Total
n=5,996

TAMARA I
n=2,998

TAMARA I
n=2,998

TAMARA II
n=2,998

p

p

Age, years [mean (SD)]

Male gender, %

Buenos Aires or CABA, %

Surgical specialty, %

Cardiologist, %

Emergency service, %

Private medical activity, %

Cardiovascular history, %

Hypertension, %

Dyslipidemia, %

Diabetes mellitus, %

Physical activity, %

BMI, %

     <25

     ≥25 and <30

     ≥30

Tobacco consumption status, %

     Active smoker

     Ex-smoker

     Non-smoker

Medical advice, %

     Always 

     Sometimes 

     Never

Number of daily cigarettes, mean±SD

Age of smoking onset, mean±SD

Smokes in the first hour after waking up, %

Smokes at work, %

Smokes at home, %

Smoked with respiratory or cardiovascular disease, %

Smoked during pregnancy, %

41.4 (11)

57.2

40.4

21.1

22.8

55.8

31.1

5

15.3

20.3

2.6

43

50.4

36.1

13.5

30.0

22.4

47.6

73.4

20.9

5.7

13.8 ± 10

18.1 ± 4

37.3

78.2

78.4

25.9

12.1

41.5 (11)

57.4

40.0

20.9

22.6

55.9

31.1

5.2

15.5

19.6

2.7

42.8

51.3

35.7

13

19.7

21.7

58.6

78.5

19.2

2.3

11.1 ± 9

18.0 ± 4

34.7

70.5

74.5

22.3

8.8

41.3 (12)

57

40.8

21.4

23

55.6

31.1

4.8

15

21

2.4

43.3

49.6

36.4

14

0.40

0.16

0.71

0.56

0.87

0.86

0.79

0.48

0.74

0.35

0.91

0.60

0.36

<0.001

<0.001

<0.001

0.68

0.11

<0.001

0.006

0.01

0.07
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different specialties, which vary in different parts of 
the world: Central Europe (37%), Africa (29%), Cen-
tral and South America (25%) and Asia (17.5%). (20) 
However, when we specifically analyze the tendency 
to smoking in health professionals, the information is 
rarer. (22) 

In Spain, Reyes et al., carried out a descriptive 
study on the evolution of smoking prevalence in a 
health care institution from 2001 to 2011 (before and 
after the implementation of an anti-smoking law), 
demonstrating a much faster decrease in smoking 
habits among the health care personnel than in the 
general population . (23) Similarly, Sweden and the 
United Kingdom showed a significant decrease in the 
prevalence of smoking among medical professionals 
after the introduction of similar strategies. (24)

Darek R. et al. carried out a review of smoking 
habits in Japanese physicians from 1965 to 2009. 
They found a significant trend towards a decline in 
smoking, both in men and women, similarly to our 
study. (25)

Health care professionals are thought to make 
healthier life decisions than others due to their health 
knowledge. A recently published study analyzed the 
variation of healthy behaviors among medical pro-
fessionals and the general population in the United 
States from 2002 to 2013. It revealed that rates of obe-
sity, diabetes, and hypertension were slightly lower in 
physicians, although the variation over time rose to a 
degree similar to that of the general population. Like-
wise, physicians were less likely to smoke (26), and 
even if doctors’ smoking habits seem to vary from 
region to region, they are not uniformly low when 
viewed from an international perspective. The im-
plementation of tobacco control policies is associated 
with significant smoking cessation, although results 
vary from country to country. (27)

The decline in the prevalence of smoking among 
physicians leads the fight against smoking. It is widely 
proven that non-smoking physicians are more willing 
to provide counseling to quit smoking. (28) In contrast 
with our findings, Abu Abdulla et al. found that many 
physicians, regardless of their tobacco use, miss oppor-

tunities to guide or advise patients on how to quit smok-
ing. (22) Lim et al. demonstrated that smoking cessa-
tion rate in the population improves when the patient is 
stimulated by a motivational interview, independently 
of the association with pharmacotherapy. (29) 

We must consider that the first of these studies 
(TAMARA I) (17) was completed shortly after the 
creation of the National Tobacco Control Program of 
the National Ministry of Health (PNCT-2003). It aims 
to prevent the onset of tobacco consumption, reduce 
smoking, protect the population from exposure to sec-
ond-hand smoke and promote cessation. The health 
services’ poor response capacity in favor of smoking 
cessation is considered relevant among the aspects fa-
voring the high consumption of tobacco in Argentina. 
(30) Another important change was the enforcement 
of the National Tobacco Control Law No. 26.687 in 
2011 (31), designed to adapt the country to the global 
tobacco control strategy and the WHO agreement. (32) 
As we can see, the progress in our country in terms 
of regulatory policies on smoking coincided with the 
time elapsed between the two TAMARA studies. 

CONCLUSION
After approximately a decade, this comparative analy-
sis showed a decrease in the prevalence of active smok-
ing in the medical population, in addition to a change 
in its behavior towards the smoking patient, giving 
more advice and being better qualified. The change in 
the political treatment of the tobacco problem could 
have favored these results.
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Table 4. Participation in the TAMARA II study and its association with active smoking, anti-smoking counseling and medical 
training in anti-smoking techniques

* Adjusted by age, gender, body mass index, public or private work, clinical or surgical specialty, cardiology specialty and cardiovascular history.
PS: Propensity score.
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Multivariate model*
Overall population

(n=9,530)

PS paired analysis
Paired population

(n=5,996)

Variable

Active smoking

Always anti-smoking counseling

Medical training in smoking cessation counseling

OR

0.59

1.27

2.76

OR

0.61

1.20

2.78

95% CI

0.53-0,67

1.13-1.43

2.50-3.05

95% CI

0.54-0.69

1.06-1.36

2.47-3.05

p

<0.001

<0.001

<0.001

p

<0.001

0.002

<0.001
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