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ABSTRACT

Objective: The aim of the study was to investigate the association between depression and maintenance of smoking cessation at
1-year follow-up in patients admitted with first-incidence acute myocardial infarction (MI) with a focus on educational level.
Methods: From the 1st of September 2002 to the 31st of December 2004, 388 patients < 75 years old were admitted at Aarhus
University Hospital in Denmark with first-incidence MI. The patients were screened for depression 6 weeks after admission and
offered cardiac rehabilitation (CR). Patients were included if they stopped smoking at admission or in the next 6 weeks, if they
were screened for depression and if they gave information concerning smoking status.
Results: A quarter of the patients were screened positive for depression. There was no significant difference in the participation
at the smoking cessation part of the rehabilitation for patients screened positive or negative for depression, whether the results
were adjusted for gender and educational level (OR = 0.84; p-value = .75) or not (OR = 0.75; p-value = .56). There was a
significant association between a positive depression screening and failing to maintain a smoking cessation in men (OR = 7.67;
p-value = .03) at 1-year follow-up. When adjusted for educational level a significant association was still seen (OR = 7.48;
p-value = .01).
Conclusions: There was a significant association between a positive depression screening and failing to maintain a smoking
cessation in men at 1-year follow-up. The result was consistent after adjusting for educational level.

Key Words: Cardiovascular disease, Myocardial infarction, Cardiac rehabilitation, Depression, Smoking cessation, Socioeco-
nomic status

1. INTRODUCTION
Cardiovascular disease is a chronic disease in which patients
may experience functional limitations and reduced quality
of life.[1, 2] It is possible to reduce functional limitations
and increase quality of life through participation in cardiac
rehabilitation (CR).[1, 2] CR reduces modifiable risk factors,

cardiovascular morbidity and mortality.[3–5] To optimize the
effect of CR it is recommended, that CR is planned as a long-
term course, which among other includes patient education
and behavioural interventions.[4, 6, 7]

One of the most important areas that CR should focus on is
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the importance of smoking cessation.[8] Smoking is a major
risk factor for cardiovascular disease, it is estimated, that
persistent smokers have a higher risk of recurrent coronary
events (hazard ratio 1.51) compared to non-smokers and
quitters.[9] Similarly do smokers have a higher risk of cardio-
vascular death compared to non-smokers and quitters.[10]

Patients with depression are at higher risk for recurrent coro-
nary events and cardiovascular death.[11] One reason, among
others, is that depressed patients are more likely to decline
participating in CR, and if participating, their chances to ap-
ply the acquired knowledge in relation to life style changes,
including smoking cessation, are lower than in patients with-
out depression.[12] A systematic review and meta-analysis
have stated that depressed patients have a lower confidence in
completing CR, a lower sense of coherence and lower social
support.[13] The prevalence of depression in the Danish pop-
ulation is estimated to 2%-4%.[14] Compared to this, it has
been estimated that the prevalence of depression in patients
diagnosed with myocardial infarction (MI) is approximately
20%.[15] Furthermore a study found that MI-patients almost
had a threefold likelihood of being diagnosed with posttrau-
matic stress disorder, which was also found to be associated
with depression.[16]

Socioeconomic status, such as educational level, influences
on the patient participation in CR.[17, 18] Also, the propen-
sity to make lifestyle changes such as smoking cessation
increases with the educational level of the patients.[19, 20] A
study found that men with hypertension, who had a lower
educational level, to a lesser extent reported to have obtained
smoking cessation.[21]

It has not been possible to find studies that examine the re-
lationship between depression and maintenance of smoking
cessation, nor with a focus on educational level. On this
background, we wanted to examine the association between
depression and maintenance of smoking cessation with a
focus on educational level.

Objective
The aim of the study was to investigate the association be-
tween depression and maintenance of smoking cessation at
a 1-year follow-up in patients admitted with first-incidence
acute MI with a focus on educational level.

2. METHODS
From the 1st of September 2002 to the 31st of December
2004, 388 patients < 75 years old were admitted at Aarhus
University Hospital in Denmark with newly diagnosed first-
incidence MI. Of these, 333 were offered to participate in a
socially differentiated CR-project. The criteria for referral to

the differentiated CR were based on age, educational level
and marital status. Details concerning the socially differen-
tiated CR-project have previously been published.[22] All
patients who participated were at least offered CR similar
to what is recommended by the Danish National Board of
Health and the Danish Society of Cardiology at the current
time.[23]

All patients were screened for depression six weeks after
admission. If the screening indicated depression, patients
were advised to consult their general practitioner (GP) for di-
agnosis and eventually treatment. The depression-screening-
instrument CMD-SQ, which has a high validity, was used.[24]

QMD-SQ combines six sub scales and has three components:
A one page questionnaire, a template to decode the score and
a one page guide to register the sum score. SCL-8, which is a
sub category of QMD-SQ, is used in relation to the sub scale
“mental disorders”. SCL-8 is regarded as an easy, valid and
excellent screening tool to detect possible depression when
screened in a medical context.[25, 26]

Information concerning smoking cessation from admission
and the next 6 weeks and information about smoking status at
1-year follow-up was self-reported by the patients in a ques-
tionnaire. Patients’ educational level was also self-reported
in a questionnaire at baseline.

The interventions in relation to smoking cessation and main-
tenance of smoking cessation were based on the Danish
recommendations for CR at the current time.[23] The inter-
ventions were divided into three phases. Phase one ran from
admission to discharge. In phase one the patients were in-
formed about the risks of continuing to smoke, the health
benefits of quitting and the treatment options, which were
available. Treatment methods included nicotine replacement
therapy and individual counselling. Phase two ran from the
discharge and six-twelve weeks ahead. Phase two focused on
participation in individual counselling. Phase three ran from
the six-twelve weeks after discharge and beyond. In phase
three the focus was on following up on whether patients still
maintained their smoking cessation and to inform of smoking
cessation courses for continuous smokers. The patients were
followed by their GP in phase three.

In the analysis the inclusion criteria were self-reported smok-
ing cessation at admission or in the next six weeks. Patients
should also have been screened for depression six weeks
after admission. In addition, patients had to specify their
smoking status at 1-year follow-up. All patients gave written
informed consent. Exclusion criteria were severe co morbidi-
ties, severe apoplexy, dementia, severe psychiatric disease,
mental retardation, and alcohol or drug addiction.
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Statistical analysis
Data were analyzed using the statistical programme
STATA12. Qui square test and logistic regression were used
as statistical method to analyze data. Assumptions for the
statistical method were checked prior to the analysis. Logis-
tic regression was used to check for effect modification and
to calculate an adjusted estimate controlled for the relevant
confounders gender and educational level. P-value < .05 was
applied as level for statistical significance.

3. RESULTS
As shown in Figure 1, 388 first-incidence MI patients were
admitted at Aarhus University Hospital, 333 were referred
to the CR and 55 were excluded because they were disabled.
A total of 309 patients participated in the CR, of these data
were available on 295 patients. One hundred and sixty-nine
patients were smokers at admission and 168 of these were
screened for depression 6 weeks after admission. One hun-
dred and five patients stopped smoking at admission or within
the following 6 weeks. Data on smoking status at 1-year fol-

low up were available for a total of 98 patients and these
patients were used in our analyses.

A quarter of the patients (25%) in the sample population were
screened positive for depression. In men 17% were screened
positive for depression and in women the amount was 43%.
A quarter of the patients had an educational level equal to
elementary school. In patients with elementary school as
the highest completed education 50% were screened positive
for depression, whereas only 16% of the patients with edu-
cational level higher than elementary school were screened
positive for depression. The amount of patients who were
55 years or younger, was 38%, 46% of the patients were not
working and 21% were living alone. The socio-demographic
variables among the study population concerning age, oc-
cupation and marital status did not differ significant as all
p-values were > .05. There were significant difference in
the socio-demographic variables among the sample popula-
tion concerning gender (p-value = .01) and educational level
(p-value = .001) (see Table 1).

Figure 1.
Flowchart for
the population

A total of 32 patients participated in smoking rehabilitation,
of these 23 were screened negative for depression, and 9
were screened positive for depression. A total of 66 patients
did not participate in the part of the rehabilitation concerning
smoking, of these 51 were screened negative for depression,
and 15 were screened positive for depression. As shown in
table 2, there was a greater likelihood of patients screened

positive for depression not to participate in the smoking ces-
sation part of the CR, compared to patients screened negative
for depression. A significant association was however not
found (crude OR = 0.75, p-value = .56), not even when ad-
justed for gender and educational level (crude OR = 0.66,
p-value = .75).
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Table 1. Baseline socio-demographic variables among the sample population
 

 

 Characteristics 
n (%) 

p-value 
All patients (n = 98) Non depression (n = 74)  Depression (n = 24) 

Gender     .01 

  •  Men  70 (71) 58 (78) 12 (50)  

  •  Women 28 (29) 16 (22) 12 (50)  

Age     .06 

  •  < 55 years 37 (38) 24 (32) 13 (54)  

  •  > 55 years 61 (62) 50 (68) 11 (46)  

Educational level     .001 

  •  Elementary school 24 (25) 12 (16) 12 (50)  

  •  Higher than elementary school 74 (75) 62 (84) 12 (50)  

Occupation     .64 

  •  Not in work 45 (46) 33 (45) 12 (50)  

  •  In work 53 (54) 41 (55) 12 (50)  

Marital status     .29 

  •  Lives alone 21 (21) 14 (19) 7 (29)  

  •  Lives with partner 77 (79) 60 (81) 17 (71)  

 

Table 2. Association between depression and participation in rehabilitation concerning smoking cessation
 

 

 Participation Crude OR 95% CI p-value Participation Adjusted OR* 95% CI p-value 

Non-depression 1 - - 1 - - 

Depression 0.75 [0.29;1.97]  .56 0.66 [0.24;1.87]  .44 
*Adjusted for gender and educational level 

 Table 3. Association between depression and failing to maintain a smoking cessation measured at 1-year follow-up
 

 

 Failing smoking cessation 

Crude OR 95% CI p-value Adjusted OR* 95 % CI p-value 

Men       
  •  Non depression 1 - - 1 - - 
  •  Depression 7.67 [1.97;29.81]  .03 7.48 [1.78;31.48]  .01 
Women       
  •  Non depression 1 - - 1 - - 
  •  Depression 0.60 [0.09;3.99]  .60 0.55 [0.07;4.13]  .56 

*Adjusted for educational level 

 A total of 20 men failed to maintain a smoking cessation,
of these 12 were screened negative for depression, and 8
were screened positive for depression. A total of 50 men
maintained a smoking cessation, of these 46 were screened
negative for depression, and 4 were screened positive for
depression. A total of 6 women failed to maintain a smok-
ing cessation, of these 4 were screened negative for depres-
sion, and 2 were screened positive for depression. A total
of 22 women maintained a smoking cessation, of these 12
were screened negative for depression, and 10 were screened
positive for depression. When analyzing data concerning
depression and the ability to maintain a smoking cessation,
the statistical analysis showed effect modification for the

variable gender. Because of this, the further analysis was
conducted stratified on gender. As shown in Table 3 there
was a significant association between a positive depression
screening and failing to maintain a smoking cessation for
men at 1-year follow-up (crude OR = 7.67, p-value = .03).
When adjusted for educational level a significant association
was still seen (adjusted OR = 7.48, p-value = .01). There was
a greater likelihood of women screened positive for depres-
sion to maintain a smoking cessation, compared to women
screened negative for depression. A significant association
was however not found (crude OR = 0.60, p-value = .60), not
even when adjusted for educational level (crude OR = 0.55,
p-value = .56).
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4. DISCUSSION

4.1 Main findings
Our study describes the association between depression and
the ability to maintain a smoking cessation at a 1-year follow-
up in patients < 75 years old admitted at Aarhus University
Hospital in Denmark with newly diagnosed first-incidence
MI from the 1st of September 2002 to the 31st of Decem-
ber 2004. The number of first-incidence MI patients who
were admitted in the timeframe was 388, and of these 333
patients were referred to CR. The amount of patients who
participated in CR was 309, and data were available on 295
patients. Of these 169 patients were smokers at admission
and 168 patients were screened for depression 6 weeks after
admission. A total of 105 patients stopped smoking at admis-
sion or in the next six weeks, and data on smoking cessation
at 1-year follow-up were available in 98 patients. There was
no significant difference between patients screened positive
and patients screened negative for depression and their par-
ticipation in CR concerning smoking cessation. There was a
significant association between a positive depression screen-
ing and failing to maintain a smoking cessation in men at
1-year follow-up.

4.2 Strengths and limitations of the study
One of the major strengths of our study is the high response
rate at the 1-year follow-up. Of 105 patients 98 patients
(93%) reported their smoking status 1 year after they were
admitted with first-incidence MI. Another major strength is
the fact that we managed to get all patients to participate
equally in the CR concerning smoking cessation regardless
of whether they were screened positive or negative for de-
pression. Furthermore we reduced the risk of information
bias by using a valid tool when screening the patients for
depression. Due to the fact that our study was not a random-
ized, controlled trial, we reduced the risk of confounding by
using logistic regression as the statistical method to analyze
data.

One of the limitations of our study is that we have no informa-
tion on whether the patients screened positive for depression
in fact had consulted their GP for diagnosis or whether they
actually received treatment during the first year after admis-
sion. A nurse performed the individual smoking cessation
courses. However the nurse also had to talk to the patients
about life with a chronic disease and other things in general
concerning the patients’ ability to cope with everyday life.
If patients screened positive for depression had many other
issues which first had to be taken care of, it is possible that
there was not much time left to talk about maintaining the
smoking cessation. Information about educational level and
smoking cessation is self-reported by the patients in a ques-

tionnaire and a risk of information bias cannot be ruled out.
Patients older than 75 years were excluded from the study.
Thus the results cannot necessarily be generalized to an older
patient population. The results showed that there were no sig-
nificant associations between a positive depression screening
and the ability to maintain a smoking cessation in women. It
should be mentioned that another limitation in our study is
that the study population consisted of only 28 women (29%)
and the low number may have affected the ability to identify
a statistically significant association.

4.3 Comparison with existing literature
A Swedish study published in 2007 examined the effect of
different types of CR with a focus on depression.[2] A num-
ber of 224 patients diagnosed with coronary artery disease
were followed for 1 year. After a year 17 patients had died
or dropped out and the follow-up rate was therefore 92%.
In our study the participation rate at 1-year follow-up was
similar with 93%. A Danish study published in 2011 identi-
fied, among other things, the participation in CR among 908
first-incidence MI–patients.[8] Only 58.5% of these patients
reported having participated in some kind of CR. Depression,
anxiety or both had appeared in 29.2% of the patients, which
is fairly the same amount as in our study population where
25% were screened positive for depression.

A lot of studies focus on smoking cessation in patients with
heart disease. But is has not been possible to identify any
studies with focus on the maintenance of smoking cessation
in MI-patients nor in MI-patients with depression. However,
an American study published in 2014 have examined smok-
ing cessation and smoking relapse in a community based
cohort of young adults followed in 25 years.[20] The results
of the study showed that relapse to smoking after a successful
smoking cessation was common especially in participants
with a lower educational level.

4.4 Implications for clinical practice and future re-
search

It is very likely that our results may not only concern main-
tenance of smoking cessation but also could be applied to
maintenance of other types of health behaviour such as eat-
ing and exercise habits or alcohol intake. Depression has a
significant impact on patients’ ability to maintain a smoking
cessation. It is therefore of great importance that patients
are screened for depression so that they can be identified
and helped the best possible way. Several studies support a
systematic screening for depressive disorders.[8, 12, 13, 15] Our
results show that in spite of the fact that patients screened
positive and negative for depression participated fairly equal
in CR concerning smoking cessation, patients screened posi-
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tive for the depression maintained a smoking cessation to a
lesser extent. Future research should focus on how we help
depressed patients the best possible way when it apparently
is not enough just to participate in CR.

5. CONCLUSIONS
There was no significant difference between patients
screened positive and patients screened negative for depres-
sion and their participation in CR concerning smoking cessa-
tion. There was a significant association between a positive
depression screening and failing to maintain a smoking cessa-
tion in men at 1-year follow-up. No significant associations
were found in women. The results were consistent regardless
of adjusting for gender and educational level or not.
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