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ABSTRACT
Purpose:  Smoking is the single factor with the highest impact on reducing life expectancy of patients 
with mental illness. Patients experience difficulty in participating in smoking cessation programs but are 
concerned about the impact of tobacco on their health and finances. Smoking cessation advice via 
videoconferencing might be an alternative to an ordinary in-person consultation.
Material and Method:  Randomized controlled trial with follow-up at 6 months. We included patients 
with diagnoses of schizophrenia and affective disorder from psychiatric outpatient clinics. Intervention 1 
involved daily video consultations; intervention 2 was treatment as usual.
Results:  Seventy patients were included. For both/all groups/interventions, rates of smoking cessation 
were 45% and predictors for a 50% reduction in smoking were antipsychotic medication load [odds 
ratio (OR) 0.54; p = 0.045] and number of nicotine patches (OR 1.02; p = 0.06). Predictors for a reduction 
in the number of cigarettes to < 10 were antipsychotic medication load (OR 0.52; p = 0.04), number of 
nicotine patches (OR 1.01; p = 0.02) and number of cigarettes at baseline [OR 0.95 (p = 0.09); adjusted OR 
0.94 (p = 0.02)]. Patients prevented weight gain during the cessation period.
Conclusion:  The smoking cessation rate was high. One of the reasons for the high cessation rate was 
that the intervention was carried out by highly experienced and professionally qualified staff. In addition, 
we used free nicotine patches to increase the patients’ motivation to quit smoking. It is very important 
that we introduce these results into our clinical work with the patients.

Purpose

In the last few decades, there has been a focus on physical 
health in patients with severe mental illness (SMI). An import-
ant cause of excess mortality and physical illness in people 
with SMI is cardiovascular disease (CVD) [1–3], resulting in a 
much shorter life expectancy than the general population [4]. 
The elevated risk rates of CVD can be explained by several 
factors, including an unhealthy lifestyle, smoking, poor diet 
and sedentary behavior [5, 6]. Many of these risk factors are 
modifiable when aiming to reduce the risk of CVD [7].

Smoking is probably the factor with the biggest impact on 
the reduced life expectancy of patients with SMI [8]. This is due 
to both the damaging health effects of smoking and to the 
elevated rates of smoking in patients with SMI [9]. In Denmark, 
it has been found that 38.8% of patients with a persistent men-
tal health problem are smokers and that the rate of smoking in 
the general population is 19.8% [10]. An international survey 

found even higher rates of smoking (55%) in patients with 
schizophrenia [8] and bipolar disorders (54%) [11].

A Spanish survey found that among almost 2000 patients 
treated for schizophrenia in outpatient clinics the rate of 
smoking was as high as 55.5% vs. 31.5% in the general 
Spanish population [8]. Finally, in a systematic review from 
USA it was concluded that the rate of smoking in patients 
with mental illness is double that of the general population 
[12]. Furthermore, smoking is associated with increased risk 
of developing depression [13] and patients with schizophre-
nia have shown considerably lower quality of life scores vs. 
healthy controls [14], underlining the potentially harmful con-
sequences of smoking on mental health and supporting 
efforts to prevent and stop smoking.

Cigarette smoking can affect the pharmacokinetic and 
pharmacodynamic properties of psychotropic drugs and cig-
arette smoking may increasing drug clearance, necessitating 
higher doses of medication [15,16]. Studies have shown that 

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

CONTACT Peter Hjorth  Peter.Hjorth@rsyd.dk  Psychiatric Department, Mental Health Services, Region of Southern Denmark, University Hospital of Southern 
Denmark, Institute of Regional Health Research, University of Southern Denmark, Odense 8600, Denmark.

 Supplemental data for this article can be accessed online at https://doi.org/10.1080/08039488.2024.2318305.

https://doi.org/10.1080/08039488.2024.2318305

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the Accepted 
Manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 17 October 
2023
Revised 18 January 2024
Accepted 8 February 
2024

KEYWORDS
Smoking cessation; severe 
mental illness; 
randomized controlled 
trial; video conferencing; 
physical health

mailto:Peter.Hjorth@rsyd.dk
https://doi.org/10.1080/08039488.2024.2318305
https://doi.org/10.1080/08039488.2024.2318305
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/08039488.2024.2318305&domain=pdf&date_stamp=2024-5-5
http://www.tandfonline.com


Nordic Journal of Psychiatry 273

nicotine replacement therapy (NRT) and bupropion, given 
separately or in combination, was effective and well tolerated 
in patients on psychotropic treatment [17–21].

Patients with mental illness live with psychiatric symptoms 
and may experience problems participating in ordinary smok-
ing cessation programs offered in the community. This might 
be true especially for patients with schizophrenia who may 
have trouble changing their unhealthy lifestyle because of 
factors related to their illness, cognitive disturbances, nega-
tive and positive symptoms, and the side effects of psycho-
tropic medication. Patients with a diagnosis of bipolar 
disorders or depression may also face obstacles in following 
a smoking cessation program successfully due to symptoms 
related to their psychiatric illness. Nevertheless, many smok-
ers living with mental illness are concerned about the impact 
of tobacco use on their health and finances, and are moti-
vated to quit; hence, treatment programs should be available 
to smokers with mental illness [22].

An unknown but probably considerable number of 
patients with SMI are unable to access smoking cessation 
therapies due to their location, financial limitations or trans-
portation issues. Videoconferencing addressing smoking ces-
sation might be a useful alternative to face-to-face 
consultation at a clinic, because the patients can access the 
treatment at home while still interacting with a consultant 
[23]. The effectiveness of a videoconferencing smoking cessa-
tion intervention was investigated in Canada for smokers in 
rural areas and the study found no difference in abstinence 
rates between the in-person and videoconferencing (tele-
health) interventions (28% vs. 26%) [23]. A study in the USA 
that compared videoconferencing and telephone-based 
smoking cessation interventions for smokers in primary care 
clinics found that abstinence rates were similar between the 
two approaches (10% vs. 12%) [24].

Psychiatric treatment via videoconferencing has shown 
equivalent efficacy to face-to-face psychiatric treatment and 
telepsychiatry can be an effective means of delivering mental 
health services to psychiatric outpatients [25,26]. Nevertheless, 
there is limited research on the effectiveness of videoconfer-
encing in smoking cessation in patients with SMI. Therefore, we 
aimed to compare the rates of smoking cessation in patients 
allocated to one of two interventions (1): daily video consul-
tants and (2) treatment as usual (TAU). Furthermore, we inves-
tigated possible predictors for a reduction in the smoking rate 
to >50% and for a reduction in cigarettes smoked daily to <10.

Material and methods

This study was a two-armed randomized controlled trial (RCT) 
with a 6-month follow-up.

We included patients with the diagnoses of schizophrenia 
and affective disorder from our psychiatric outpatient clinics. 
A diagnosis of schizophrenia, bipolar disorder or depression 
were based on the patients’ clinical diagnoses at our psychi-
atric department. Participants were recruited from the Region 
of Southern Denmark.

It was only possible to include 57 patients from the origi-
nal outpatient clinic; hence, we decided to include patients 

from three other outpatients clinics connected to the same 
psychiatric hospital. These patients (non-randomized group) 
were offered the video intervention because it was not 
appropriate to randomize them to TAU; because the patients 
were connected to another municipality that followed differ-
ent treatment regimens than the main clinic in the RCT.

We offered NRT to help with smoking cessation as it is 
known to be effective in achieving smoking cessation and 
maintaining smoking cessation [27]. Nicotine substitutes are 
available as patches, chewing gums, mouth sprays, nasal 
sprays and tablets. Only a small number of people cannot 
tolerate nicotine replacement drugs following their recom-
mended use. The most frequent side effects seen with over-
dose are dizziness, palpitations, irritation, nausea and 
insomnia. NRT is recommended for at least 8–12 weeks and 
up to a maximum of 12 months. The plan for withdrawal and 
discontinuation of nicotine substitutes was a part of the two 
interventions included in the trial.

It is common to offer medication to help with smoking 
cessation (bupropion or varenicline) if the patient cannot 
stop smoking with nicotine replacement drugs and profes-
sional guidance. We recommended this to the patients in the 
trial, considering their overall psychiatric treatment, and was 
prescribed by patients’ psychiatrists at the outpatient clinic or 
the patients’ general practitioners and evaluated on an ongo-
ing basis in collaboration with the nurses participating in the 
project. Owing to Danish rules medicine subsidies, the 
patients themselves had to cover the cost of bupropion and 
varenicline, which was often >€100 monthly.

The program was designed to provide flexible support tai-
lored to the needs of the individual patients and conducted 
by health professionals experienced and knowledgeable in 
treating people with mental health problems.

Sample size calculations

For the primary outcome – abstinence from smoking at the 
6-month follow-up – we calculated the smallest sample size 
to give statistically valid results. The smallest number in both 
interventions under the condition that the video intervention 
would be 2.5 times more effective than TAU (e.g. 25% in the 
video intervention group vs. 10% in the TAU group). The 
smallest number required was found to be 53 patients in 
each arm. Sample size calculation for the secondary outcome 
– change in mean number of cigarettes smoked daily per 
patient at the 6-month follow-up – a conservative estimate 
was calculated based on a previous study where patients 
smoked 35 cigarettes per day with a standard deviation of 10 
[28]. Given two intervention groups of 50 patients in each, 
this allowed us to detect a reduction of five cigarettes daily 
(Cohen’s D = 0.5) with 80% power.

Randomization

Patients were allocated to one of two intervention arms 
using a uniform 1: 1 allocation ratio and a computer-generated 
simple randomization procedure. The study leader (P.H.) was 
given randomly generated treatment allocations within sealed 
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opaque envelopes. Once a patient had consented to enter 
the trial, the envelope was opened and the patient offered 
the allocated treatment regimen.

Owing to the nature of the intervention the staff respon-
sible for the smoking cessation therapy in both interventions 
were not blinded.

Measures

The primary outcome was abstinence from smoking at the 
6-month follow-up. The secondary outcome was the change 
in the mean number of cigarettes smoked daily per patient 
at the 6-month follow-up.

Other outcome data included the number of videoconfer-
ence sessions and number of attendances at the weekly 
community sessions. Data on age, sex, body mass index 
(BMI), diagnosis(es) and use of antipsychotic drugs (in daily 
defined doses; DDD) were extracted from the electronic 
patient records.

We used the Fagerstrom test for measuring nicotine 
dependence at baseline [28,29].

The patients were required to self-report at each follow-up 
visit whether they had been abstinent or were still smoking. 
Follow-up data were not blinded for the health professionals 
performing the interventions.

Inclusion

First contact with the patient was made at the outpatient 
clinic, where all patients were asked about their smoking sta-
tus as part of the regular treatment.

Patients were between 20 and 70 years and smoking at 
least five cigarettes daily for the past 6 months or longer. 
Furthermore, patients were required to be willing to try to 
quit smoking within the 8 weeks following baseline 
assessment.

Patients on psychotropic drugs known to interfere with 
smoking were also included.

Exclusion

Any patients with an elevated and ongoing risk of suicide at 
baseline were excluded.

Intervention

This was a two-armed RCT with additional patients partici-
pating in the first arm (video consultation).

Video consultations
The video consultations were ad hoc appointments between 
the patients and a research nurse. The patients were able to 
video call the nurse for advice and support during the 
intense and difficult time from the decision to quit smoking 
and the following months. The program was designed to one 
daily video contact or contact according to the patients’ need 
for guidance and help. The intervention was organized so 

that it was up to the individual patient to decide how many 
smoking cessation consultations they wanted. During the 
video appointment, patients could ask for advice regarding 
smoking cessation and decide on, in collaboration with the 
nurse, relevant topics to discuss and that would help keep 
the patients abstinent from smoking. The nurse used relevant 
behavioral and motivational techniques for smoking cessa-
tion aimed at patients with mental illness and advised indi-
viduals accordingly [30–35]. NRT was recommended and 
delivered free of charge [36]. Pharmacotherapy (bupropion 
and varenicline) for smoking cessation was used if it was 
found to be advisable, taking into consideration patients’ 
overall psychiatric treatment [17,21,37–41].

The video consultants followed well defined practice and 
patients were informed about practical matters and safety 
with using video (www.videokonsultationer.dk).

TAU
TAU consisted of one weekly face-to-face meeting between 
the patients and the health practitioner (psychomotor thera-
pist) responsible for smoking cessation. The meeting took 
place in a community office at a fixed time once weekly. The 
intervention was organized so that it was up to the individ-
ual patient to decide how many smoking cessation consulta-
tions they wanted. The therapist used relevant knowledge 
and motivational techniques for smoking cessation in patients 
with mental illness, considering each patient individually [30–
35]. NRT was used free of charge. Furthermore, pharmaco-
therapy (bupropion) for smoking cessation was used if it was 
found to be useful and advisable bearing in mind the 
patients’ overall psychiatric treatment [17,21, 37–41].

Statistical analyses

Characteristics are reported as mean (SD) for continuous vari-
ables (age at baseline, Fagerstrom test for nicotine dependence 
at baseline, medication load at baseline (DDD), BMI at baseline, 
number of cigarettes smoked at baseline and end of the study, 
and how many stopped smoking) or as n (%) for categorical 
variables (sex and smoking cessation) for all participants together 
as well as stratified on treatment group (randomized to video, 
randomized to TAU, non-randomized to video). The characteris-
tics were compared between groups using chi-squared tests for 
categorical variables and Wilcoxon rank sum tests for continuous 
variables. A dropout analysis was conducted, comparing key 
baseline characteristics between participants, who completed 
the treatment, and participants who dropped out.

Linear regression was used to compare outcomes (BMI, 
number of cigarettes and DDD) between study start and end 
(6 months later) for all outpatients using cluster robust SEs. 
Two binary outcomes (>50% daily reduction and reduction to 
<10 cigarettes smoked daily) were considered. Predictors for 
each of the binary outcomes were analyzed using multivari-
able logistic regression, adjusting for sex, age, number of 
contacts and use of nicotine patches. All statistical analyses 
were performed with STATA version 16 (StataCorp, College 
Station, TX, USA), and the significance threshold was set at a 
p-value of 0.05.

http://www.videokonsultationer.dk
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Ethical considerations

The Ethical Committee in the Region of Southern Denmark 
approved the trial (nr Acadre 19/30232).

Data protection

The project followed the duty of notification and the Region 
of Southern Denmark notified according to normal practice. 
All data were stored in Share Point and the Data Protection 
Authority’s rules for anonymity were followed (Project nr 
19/29165).

Results

Seventy patients were included in the study; 10 dropped out, 
leaving 60 patients for follow-up. A drop out analysis showed 
no significant differences between the patients who dropped 
out and those remaining in the study (see Table S1). 
Twenty-eight patients were not smoking at the 6-month 
follow-up.

See Figure 1 for the study flowchart.

Any patient with an elevated risk of suicide at baseline 
and throughout the study period were excluded. The suicide 
risk was assessed by the staff at the outpatients clinic as part 
of normal practice. No patients were excluded for that reason.

On average, the patients were heavy smokers at index, 
and they were almost all nicotine dependent [mean 
Fagerstrom test 6.4 (SD 1.7)] meaning that, on average, the 
patients were highly to very highly dependent on nicotine. 
Bupropion were used by only two patients.

The participating patients were overweight, with an aver-
age BMI at index of 30.0 kg/m2; at follow-up the average BMI 
was unchanged (p = 0.93). See Table 1.

Analysis of the randomization process showed no statisti-
cal differences between the video group, TAU group or the 
non-randomized group when measured according to sex, 
age, BMI, cigarette use, medication load and nicotine depen-
dency. See Table 2.

Rates of smoking cessation at the 6-month follow-up were 
between 45% and 50% in the three groups, and there were 
no statistical differences between the groups concerning ces-
sation rate and average number of cigarettes smoked daily at 
follow-up.

Figure 1. T he study flowchart.

https://doi.org/10.1080/08039488.2024.2318305
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As we could not demonstrate a statistical difference 
between the three groups, we combined data from all groups 
in the following analyses to gain more strength in our statis-
tical tests.

We analyzed possible predictors for a > 50% reduction in 
smoking (see Table 3), and antipsychotic medication load 
measured with DDD [odds ratio (OR) 0.54; p = 0.045], number 
of nicotine patches used (OR 1.02; p = 0.06) were found to be 
of importance. When investigating for predictors of a reduc-
tion to < 10 cigarettes smoked daily per patient (see Table 4), 
we found that antipsychotic medication load (DDD) (OR 0.52; 
p = 0.04), number of nicotine patches (OR 1.01; p = 0.02) and 

number of cigarettes smoked at baseline [OR 0.95 (p = 0.09); 
adjusted OR 0.94 (p = 0.02)] to be of significance.

Discussion

We recruited 57 patients from an outpatient clinic to our RCT 
and also included 13 patients from three other outpatient 
clinics connected to our psychiatric hospital. The ‘additional’ 
patients were offered the video intervention. The statistical 
analysis were adapted and changed to these changes from 
the original study design. The rate of smoking cessation was 
45% overall; contrary to our expectations, we did not dis-
cover any difference in smoking cessation rates across the 
two different interventions.

After 6 months, the smoking cessation rate was 45%, 
which is high compared with other studies of people with 
SMI. Our high cessation rate might be because we had skilled 
health professionals, with extensive experience in psychiatric 
nursing and motivational techniques, carry out the interven-
tion; furthermore, they had the latest knowledge gained from 
smoking cessation training. Additionally, we did not use a 
fixed number of sessions. In collaboration with the health 
professional, the patients decided how many sessions were 
needed to maximize their cessation rate in the best possible 
way. This may explain the relatively high smoking cessation 
rate found in our study.

Lower smoking cessation rates than found in our study 
were observed in an Australian program involving people 
with mental illness. The smoking cessation rate was 22.5% 
and the program involved 8–15 sessions over an 8–10-week 
period [22]. Three programs were located within hospitals 
and 145 were run in 15 community-based mental health ser-
vices across the Adelaide metropolitan area. The size of the 
group usually ranged from 8 to 15 people. The programs 
were facilitated by a peer worker and a mental health 
worker [22].

Quit rates among the general population were examined 
in a study by Carlson et  al. in an evidence-based group 

Table 1.  Baseline characteristics of randomized and non-randomized outpa-
tients (n = 70).

Sex, % (n)

 F emale 42.86 (30)
  Male 57.14 (40)
Age (years), mean (SD) 40.59 (11.81)
Outpatient clinic, % (n)
  1 67.14 (47)
  2 15.71 (11)
  3 + 4 17.15 (12)
Fagerstrom test for nicotine dependence, 

mean (SD)
6.39 (1.72)

Fagerstrom test for nicotine dependence > 2, 
% (n)

98.57 (69)

Medication load start, mean (SD)
 A ntipsychotic medicationa 1.08 (0.93)
 A ntidepressive medicationab 0.70 (0.99)
BMI (kg/m2), mean (SD)b 29.70 (7.56)
BMI groups, % (n)b

 U nderweight (<18.4) 0
  Normal weight (18.5–24.9) 35.29 (24)
 O verweight + Obesity class I (25.0–34.9) 44.12 (30)
 O besity class II + Obesity class III (>35) 20.59 (14)
Cigarettes smoked daily, mean (SD) 25.31 (13.19)
Cigarettes smoked daily groups, % (n)
  <10 5.71 (4)
  11–20 52.86 (37)
  20–30 27.14 (19)
  <30 14.29 (10)
aDaily defined doses.
bmissing values (n): antidepressive medication (2), BMI (2).

Table 2.  Baseline characteristics stratified on the three groups of patients (randomized to videoconference, randomized to treatment as usual, non-randomized 
to videoconference), n = 70.

Randomized to 
videoconferencing (n = 24)

Randomized to treatment 
as usual (n = 23)

Non-randomized to 
videoconferencing (n = 23) p-value

Sex, % (n)
 F emale (n = 19) 41.67 (10) 39.13 (9) 47.83 (11) –
  Male (n = 28) 58.33 (14) 60.87 (14) 52.17 (12) 0.83
Age (years), mean (SD) 41.88 (12.37) 40.83 (10.97) 39 (12.34) 0.65
Fagerstrom test for nicotine dependence 

mean (SD)
6.63 (2.04) 6.26 (1.29) 6.26 (1.79) 0.52

Number of sessionsa, mean (SD) 15.13 (17.73) 10.90 (9.16) 19.87 (23.20) 0.47
Nicotine patchesa, mean (SD) 32.38 (60.03) 48.67 (79.73) 55.74 (73.08) 0.40
Medication load start, mean (SD)b

 A ntipsychotic  medication 0.93 (0.84) 1.06 (0.87) 1.27 (1.08) 0.57
Antidepressive medicationa 0.75 (0.94) 0.62 (0.94) 0.73 (1.12) 0.86
BMI start (kg/m2), mean (SD)a 30.02 (9.08) 28.93 (5.25) 30.16 (8.12) 0.94
Cigarettes smoked daily, mean (SD)
   At baseline 29.04 (15.13) 21.09 (7.74) 25.65 (14.57) 0.06
   At study enda 9.73 (11.51) 10.35 (12.52) 7.33 (10.40) 0.75
Stopped smokinga, % (n) 45.45 (10) 45.00 (9) 50.00 (9) 0.94
amissing values (n): number of sessions (2), nicotine patches (2), antidepressive medication (2), BMI (2), cigarettes smoked daily at study end (10), stopped smok-
ing (10).
bDaily defined doses.
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smoking cessation program where they used telehealth vid-
eoconferencing for rural/remote smokers. Their program con-
sisted of eight 90-minute sessions over a 15-week period, 
and had cessation rates of 39.2% for Calgary and 37.2% for 
rural sites [23].

Against our expectations the quit rate was similar in the 
two interventions. We had expected that the intervention 
with video was better hence there were possibilities for the 
patients to receive guidance and support on a daily basic. 
Furthermore, video techniques are not subject to transporta-
tion issues –patients can access the treatment at home while 
still having face-to-face interaction. We cannot explain the 
same success rate found in both our interventions, despite 
offering the same free NRT and help from health profession-
als with similar qualifications.

Weight gain among participants is normal in smoking ces-
sation programs. In a meta-analysis, smoking cessation was 
associated with a mean increase of 4–5 kg in body weight 
after 12 months of abstinence, and most weight gain occurs 
within 3 months of quitting. Variation in weight change was 
significant, with 16% of quitters losing weight and 13% gain-
ing >10 kg [42]. In our study, the patients were, on average, 
able to prevent weight gain and this is remarkable as 

quitting smoking usually results in weight gain. The health 
professional in this study focused on patients’ body weights 
and provided advice accordingly. Furthermore, all patients 
had their weight measured at baseline, which may have 
heightened awareness of the risk of weight gain during the 
smoking cessation period.

Smoking is associated with several health risks, and it can 
be assumed that the patients in this study achieved better 
health during the intervention by quitting smoking. Smoking 
cessation is known to improve health as reported in a 
meta-analysis where smoking cessation was found to reduce 
the risk of CVD and all-cause mortality, despite weight gain 
and an increased risk of type 2 diabetes [43].

Almost all our patients (n = 68/70) were nicotine depen-
dent according to the Fagerstrom test before they began our 
program. Nicotine patches were an important part of the 
intervention; our patients used, on average, 32 patches in the 
randomized to videoconferencing group and 49 patches in 
the randomized to TAU group and finally 56 patches in the 
non-randomized group to videoconferencing group, respec-
tively. We had good experiences with the nicotine patches, 
and used different nicotine doses in the later stages of ces-
sation. We are convinced of the effectiveness of nicotine 

Table 3.  Predictors for a > 50% reduction in cigarette use (n = 60).

Halved use Associations

No Yes OR (p-value), crude OR (p-value), adjusteda

Total, % (n) 30.00 (18) 70.00 (42) – –
Sex, % (n)
 F emale 29.63 (8) 70.37 (19) –
  Male 30.30 (10) 69.70 (23) 0.97 (0.96) 0.85 (0.78)
Age (years), mean (SD) 40.78 (10.90) 41.40 (12.54) 1.00 (0.85) 1.00 (0.97)
Fagerstrom test for nicotine dependence, 

mean (SD)
6.17 (1.62) 6.33 (1.78) 1.06 (0.73) 1.01 (0.96)

Number of sessions, mean (SD) 10.94 (19.74) 19.00 (17.94) 1.04 (0.15) 1.02 (0.51)
Nicotine patches used, mean (SD) 14.78 (18.42) 60.86 (80.53) 1.02 (0.06) 1.02 (0.10)
Medication load at baseline, mean (SD)b

 A ntipsychotic medication 1.50 (0.93) 0.96 (0.89) 0.54 (0.045) 0.47 (0.04)
 A ntidepressive medication 0.62 (0.84) 0.71 (0.99) 1.11 (0.60) 1.05 (0.90)
BMI (kg/m2), mean (SD) 29.91 (5.06) 29.91 (8.92) 1.00 (1.00) 1.00 (1.00)
Cigarettes smoked daily at baseline, 

mean (SD)
24.06 (9.14) 25.21 (13.90) 1.01 (0.74) 1.00 (0.99)

aAdjusted for sex, age, number of sessions and number of nicotine patches used.
bDaily defined doses.

Table 4.  Predictors of a reduction in the number of cigarettes smoked daily to < 10 per patient (n = 58).

< 10 cigarettes smoked daily Associations

No Yes OR, crude (p-value) OR (p-value), adjusteda

Total, % (n) 46.55 (27) 53.45 (31)b – –
Sex, % (n)
 F emale 52.00 (13) 48.00 (12) – –
  Male 42.42 (14) 57.58 (19) 1.47 (0.47) 1.52 (0.48)
Age (years), mean (SD) 40.93 (11.32) 42.10 (12.73) 1.01 (0.71) 1.00 (0.97)
Fagerstrom test for nicotine dependence, 

mean (SD)
6.52 (1.40) 6.39 (1.54) 0.94 (0.73) 0.95 (0.78)

Number of sessions, mean (SD) 11.59 (16.63) 21.45 (19.88) 1.04 (0.08) 1.03 (0.28)
Nicotine patches used, mean (SD) 22.81 (35.88) 71.16 (86.91) 1.01 (0.02) 1.01 (0.09)
Medication load at baseline, mean (SD)
 A ntipsychotic medication 1.43 (0.97) 0.89 (0.84) 0.52 (0.04) 0.51 (0.05)
 A ntidepressive medication 0.56 (0.83) 0.79 (1.05) 1.30 (0.36) 1.52 (0.26)
BMI (kg/m2), mean (SD) 30.20 (6.51) 29.11 (8.88) 0.98 (0.60) 0.98 (0.60)
Cigarettes smoked daily at baseline, 

mean (SD)
28.70 (11.81) 22.71 (12.26) 0.95 (0.09) 0.94 (0.02)

aAdjusted for sex, age, number of sessions and number of nicotine patches used.
bTwo participants were already smoking < 10 cigarettes daily and were excluded.
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patches, which is in agreement with robust evidence of their 
use as nicotine replacements [27,36].

We analyzed for possible predictors for more than 50% 
reduction in cigarette use and for reduction in the numbers 
of cigarettes smoked daily to less than 10 per patients and 
found that lower doses of antipsychotic medication lead to 
a higher tendency to reduce smoking. Patients with less 
severe symptoms take lower doses of antipsychotic medica-
tion than patients with more severe ones. Furthermore, the 
number of nicotine patches used was found to increase the 
reduction in cigarette use. A higher number of nicotine 
patches used indicated that a patient was actively trying to 
quit smoking.

Limitations

Our study had an inclusion criterion that patients should be 
willing to quit smoking within the 8 weeks following the 
baseline assessment. Therefore, we may have included 
patients with a greater willingness and personal resources to 
quit smoking than the general population of patients with 
SMI who smoke. The study’s results may therefore be influ-
enced by selection bias, which may mean that we have 
higher smoking cessation rates in the study than you would 
experience in similar groups of patients without selection.

It was not possible for us to follow precisely the CONSORT 
guidelines for conducting a RCT [44], and we decided to 
modify a number of the recommendations. Firstly, we com-
bined data from the two randomized group with the data 
from the third non randomized group to gain more strength 
in our statistical tests. Secondly, we did not blind the data as 
recommended, owing to the nature of the intervention where 
the nurse and psychomotor therapist responsible for the 
smoking cessation therapy in both interventions were not 
blinded.

Additionally, patients were asked to self-report whether 
they had been abstinent or were smoking at each follow-up. 
It is our experience that patients are aware of how many cig-
arettes they smoke and therefore we assumed that the data 
on number of cigarettes smoked were precise. Health profes-
sionals performing the interventions were not blinded to the 
data as data collection was done by staff already familiar 
with the participants; this was designed to make the patients 
feel comfortable and safe, maximizing the validity of the 
self-reported number of cigarettes smoked or abstinence.

The study was conducted during the COVID-19 pandemic, 
which may have influenced the results. Owing to clinics 
being closed to patients for two periods of a total of 
6 months, the TAU intervention carried out as one weekly 
telephone conversation instead of face-to-face attendance. 
This may have resulted in the two interventions being more 
similar than first planned, as videoconference and telephone 
calls are similar in many respects.

Strengths

We included patients with SMI and patients treated with  
high doses of psychotropic drugs known to interfere with 

smoking, yet we experienced a high smoking cessation rate. 
In our view, our results can be explained by the qualifications 
of the health professionals who performed the interventions. 
Furthermore, as recommended in the literature, we offered 
patients free-of-charge NRT [36], increasing patients’ motiva-
tion to quit smoking. It is known that many patients are 
driven by economic reasons [22], and smoking is expensive, 
especially for people on low incomes, which was applicable 
to most of our patients. In an Australian study of people with 
mental illness, 56% of patients wanted to quit smoking for 
financial reasons [22].

Conclusion

The overall rate of smoking cessation in our study was 45%. 
This high cessation rate might be due to the fact that we 
had very skilled health professionals conduct the interven-
tion. Additionally, we did not have a fixed number of ses-
sions with patients. Contrary to our expectations, the quit 
rate was similar in both interventions. We had expected that 
the video intervention would be better as there was the pos-
sibility for patients to receive guidance and support on a 
daily basis. We had no reason to expect the same success 
rate in both interventions, despite the fact that we offered 
the same free NRT and help from health professionals with 
similar qualifications.

Predictors for a > 50% rate of reduction in smoking were 
antipsychotic medication load and number of nicotine 
patches used. Predictors for a reduction to < 10 cigarettes 
smoked daily per patient were antipsychotic medication load, 
number of nicotine patches used and lower number of ciga-
rettes smoked daily at baseline. Finally, patients were able to 
prevent weight gain during the smoking cessation period.

It is very important that we introduce these results into 
our clinical work with the patients.

Acknowledgments

The authors would like to thank Pia Veldt Larsen, Mental Health Services 
in the Region of Southern Denmark, 7100 Vejle, Denmark, for her great 
and persistent help and guidance with the statistics for this paper.

Disclosure statement

All authors declare that they have no conflict of interest.

Funding

The study received grants from Psykiatriens Forskningsfond i Region 
Syddanmark (908.000 + 158.000kr). Project number is: 180811291. The 
grant is managed by Forskningsøkonomisk department in psychiatry 
in the Region of Southern Denmark and the project number is: 
18081129.

Data availability statement

The data associated with the paper are kept secure in OPEN a statistical 
department under University of Southern Denmark. The data is available, 



Nordic Journal of Psychiatry 279

and can be accessed only be the first and last author of the paper due 
to ethical and security concerns.

References

	 [1]	 Brown S. Excess mortality of schizophrenia. A meta-analysis. Br J 
Psychiatry. 1997;171(6):502–508. doi: 10.1192/bjp.171.6.502.

	 [2]	 Leucht S, Burkard T, Henderson J, et  al. Physical illness and schizo-
phrenia: a review of the literature. Acta Psychiatr Scand. 2007;116(5): 
317–333. doi: 10.1111/j.1600-0447.2007.01095.x.

	 [3]	 Laursen TM, Musliner KL, Benros ME, et  al. Mortality and life expec-
tancy in persons with severe unipolar depression. J Affect Disord. 
2016;193:203–207. doi: 10.1016/j.jad.2015.12.067.

	 [4]	 Hjorthøj C, Stürup AE, McGrath JJ, et  al. Years of potential life lost 
and life expectancy in schizophrenia: a systematic review and 
meta-analysis. Lancet Psychiatry. 2017;4(4):295–301. doi: 10.1016/
S2215-0366(17)30078-0.

	 [5]	 H MDE, Schreurs V, Vancampfort D, et  al. Metabolic syndrome in 
people with schizophrenia: a review. World Psychiatry. 2009;8(1): 
15–22. doi: 10.1002/j.2051-5545.2009.tb00199.x.

	 [6]	 McCreadie RG, Scottish Schizophrenia Lifestyle Group. Diet, smok-
ing and cardiovascular risk in people with schizophrenia: descrip-
tive study. Br J Psychiatry. 2003;183(6):534–539. doi: 10.1192/03-162.

	 [7]	 Caemmerer J, Correll CU, Maayan L. Acute and maintenance effects 
of non-pharmacologic interventions for antipsychotic associated 
weight gain and metabolic abnormalities: a meta-analytic compar-
ison of randomized controlled trials. Schizophr Res. 2012;140(1–3): 
159–168. doi: 10.1016/j.schres.2012.03.017.

	 [8]	 Bobes J, Arango C, Garcia-Garcia M, et  al. Healthy lifestyle habits 
and 10-year cardiovascular risk in schizophrenia spectrum disor-
ders: an analysis of the impact of smoking tobacco in the CLAMORS 
schizophrenia cohort. Schizophr Res. 2010;119(1–3):101–109. doi: 
10.1016/j.schres.2010.02.1030.

	 [9]	 Koch MB, Diderichsen F, Grønbæk M, et  al. What is the association 
of smoking and alcohol use with the increase in social inequality 
in mortality in Denmark? A nationwide register-based study. BMJ 
Open. 2015;5(5):e006588. doi: 10.1136/bmjopen-2014-006588.

	 [10]	 Moltke M. Psykisk sygdom og ændringer I livsstil. 2015.
	 [11]	 DE Hert M, Correll CU, Bobes J, et  al. Physical illness in patients 

with severe mental disorders. I. Prevalence, impact of medications 
and disparities in health care. World Psychiatry. 2011;10(1):52–77. 
doi: 10.1002/j.2051-5545.2011.tb00014.x.

	 [12]	 Lasser K, Boyd JW, Woolhandler S, et  al. Smoking and mental ill-
ness: a population-based prevalence study. Jama. 2000;284(20):2606–
2610. doi: 10.1001/jama.284.20.2606.

	 [13]	 Flensborg-Madsen T, von Scholten MB, Flachs EM, et  al. Tobacco 
smoking as a risk factor for depression. A 26-year population-based 
follow-up study. J Psychiatr Res. 2011;45(2):143–149. doi: 10.1016/ 
j.jpsychires.2010.06.006.

	 [14]	 Attepe Özden S, Tekindal M, Tekindal MA. Quality of life of people 
with schizophrenia: a meta-analysis. Int J Soc Psychiatry. 2023;69(6): 
1444–1452. doi: 10.1177/00207640231164019.

	 [15]	 Desai HD, Seabolt J, Jann MW. Smoking in patients receiving psy-
chotropic medications: a pharmacokinetic perspective. CNS Drugs. 
2001;15(6):469–494. doi: 10.2165/00023210-200115060-00005.

	 [16]	 Schaffer SD, Yoon S, Zadezensky I. A review of smoking cessation: 
potentially risky effects on prescribed medications. J Clin Nurs. 
2009;18(11):1533–1540. doi: 10.1111/j.1365-2702.2008.02724.x.

	 [17]	 Tsoi DT, Porwal M, Webster AC. Interventions for smoking cessation 
and reduction in individuals with schizophrenia. Cochrane Database 
Syst Rev. 2013;2013(2):Cd007253. doi: 10.1002/14651858.CD007253.
pub3.

	 [18]	 Anthenelli RM, Benowitz NL, West R, et  al. Neuropsychiatric safety 
and efficacy of varenicline, bupropion, and nicotine patch in smok-
ers with and without psychiatric disorders (EAGLES): a double-blind, 

randomised, placebo-controlled clinical trial. Lancet. 2016; 
387(10037):2507–2520. doi: 10.1016/S0140-6736(16)30272-0.

	 [19]	 Garcia-Portilla MP, Garcia-Alvarez L, Sarramea F, et  al. It is feasible 
and effective to help patients with severe mental disorders to quit 
smoking: an ecological pragmatic clinical trial with transdermal 
nicotine patches and varenicline. Schizophr Res. 2016;176(2-3):272–
280. doi: 10.1016/j.schres.2016.05.011.

	 [20]	 Batra A, Petersen KU, Hoch E, et  al. [Psychotherapy and pharmaco-
therapy for harmful tobacco use and tobacco dependency]. 
Nervenarzt. 2016;87(1):35–45. doi: 10.1007/s00115-015-0037-1.

	 [21]	 Peckham E, Brabyn S, Cook L, et  al. Smoking cessation in severe 
mental ill health: what works? an updated systematic review and 
meta-analysis. BMC Psychiatry. 2017;17(1):252. doi: 10.1186/s12888- 
017-1419-7.

	 [22]	 Ashton M, Rigby A, Galletly C. What do 1000 smokers with mental 
illness say about their tobacco use? Aust N Z J Psychiatry. 2013; 
47(7):631–636. doi: 10.1177/0004867413482008.

	 [23]	 Carlson LE, Lounsberry JJ, Maciejewski O, et  al. Telehealth-delivered 
group smoking cessation for rural and urban participants: feasi
bility and cessation rates. Addict Behav. 2012;37(1):108–114. doi: 
10.1016/j.addbeh.2011.09.011.

	 [24]	 Kim SS, Sitthisongkram S, Bernstein K, et  al. A randomized con-
trolled trial of a videoconferencing smoking cessation intervention 
for korean American women: preliminary findings. Int J Womens 
Health. 2016;8:453–462. doi: 10.2147/IJWH.S109819.

	 [25]	 De Las Cuevas C, Arredondo MT, Cabrera MF, et  al. Randomized 
clinical trial of telepsychiatry through videoconference versus face- 
to-face conventional psychiatric treatment. Telemed J E Health. 
2006;12(3):341–350. doi: 10.1089/tmj.2006.12.341.

	 [26]	 Garcia-Lizana F, Munoz-Mayorga I. What about telepsychiatry? A 
systematic review. Prim Care Compan J Clin Psychiatry. 2010;12(2).

	 [27]	 Cahill K, Lindson-Hawley N, Thomas KH, et  al. Nicotine receptor 
partial agonists for smoking cessation. Cochrane Database Syst 
Rev. 2016;2016(5):Cd006103. doi: 10.1002/14651858.CD006103.
pub7.

	 [28]	 Svicher A, Cosci F, Giannini M, et  al. Item response theory analysis 
of fagerstrom test for cigarette dependence. Addict Behav. 2017;77: 
38–46. doi: 10.1016/j.addbeh.2017.09.005.

	 [29]	 DiFranza JR, Wellman RJ, Savageau JA, et  al. What aspect of depen-
dence does the fagerstrom test for nicotine dependence measure? 
ISRN Addict. 2013;2013:906276–906278. doi: 10.1155/2013/906276.

	 [30]	 Gökbayrak NS, Paiva AL, Blissmer BJ, et  al. Predictors of relapse 
among smokers: transtheoretical effort variables, demographics, 
and smoking severity. Addict Behav. 2015;42:176–179. doi: 10.1016/ 
j.addbeh.2014.11.022.

	 [31]	 Hettema J, Steele J, Miller WR. Motivational interviewing. Annu  
Rev Clin Psychol. 2005;1(1):91–111. doi: 10.1146/annurev.clinpsy.1. 
102803.143833.

	 [32]	 Lindson-Hawley N, Thompson TP, Begh R. Motivational interview-
ing for smoking cessation. Cochrane Database Syst Rev. 2015;(3): 
Cd006936. doi: 10.1002/14651858.CD006936.pub3.

	 [33]	 Parker C, McNeill A, Ratschen E. Tailored tobacco dependence  
support for mental health patients: a model for inpatient and com-
munity services. Addiction. 2012;107 Suppl 2:18–25. doi: 10.1111/ 
j.1360-0443.2012.04082.x.

	 [34]	 Rubak S, Sandbaek A, Lauritzen T, et  al. Motivational interviewing: 
a systematic review and meta-analysis. Br J Gen Pract. 2005;55(513): 
305–312.

	 [35]	 Forsberg L, Ernst D, Farbring CA. Learning motivational interview-
ing in a real-life setting: a randomised controlled trial in the 
Swedish prison service. Crim Behav Ment Health. 2011;21(3):177–
188. doi: 10.1002/cbm.792.

	 [36]	 Hartmann-Boyce J, Chepkin SC, Ye W, et  al. Nicotine replacement 
therapy versus control for smoking cessation. Cochrane Database 
Syst Rev. 2018;5(5):Cd000146. doi: 10.1002/14651858.CD000146.
pub5.

https://doi.org/10.1192/bjp.171.6.502
https://doi.org/10.1111/j.1600-0447.2007.01095.x
https://doi.org/10.1016/j.jad.2015.12.067
https://doi.org/10.1016/S2215-0366(17)30078-0
https://doi.org/10.1016/S2215-0366(17)30078-0
https://doi.org/10.1002/j.2051-5545.2009.tb00199.x
https://doi.org/10.1192/03-162
https://doi.org/10.1016/j.schres.2012.03.017
https://doi.org/10.1016/j.schres.2010.02.1030
https://doi.org/10.1136/bmjopen-2014-006588
https://doi.org/10.1002/j.2051-5545.2011.tb00014.x
https://doi.org/10.1001/jama.284.20.2606
https://doi.org/10.1016/
https://doi.org/10.1016/
https://doi.org/10.1177/00207640231164019
https://doi.org/10.2165/00023210-200115060-00005
https://doi.org/10.1111/j.1365-2702.2008.02724.x
https://doi.org/10.1002/14651858.CD007253.pub3
https://doi.org/10.1002/14651858.CD007253.pub3
https://doi.org/10.1016/S0140-6736(16)30272-0
https://doi.org/10.1016/j.schres.2016.05.011
https://doi.org/10.1007/s00115-015-0037-1
https://doi.org/10.1186/s12888-
https://doi.org/10.1186/s12888-
https://doi.org/10.1177/0004867413482008
https://doi.org/10.1016/j.addbeh.2011.09.011
https://doi.org/10.2147/IJWH.S109819
https://doi.org/10.1089/tmj.2006.12.341
https://doi.org/10.1002/14651858.CD006103.pub7
https://doi.org/10.1002/14651858.CD006103.pub7
https://doi.org/10.1016/j.addbeh.2017.09.005
https://doi.org/10.1155/2013/906276
https://doi.org/10.1016/
https://doi.org/10.1016/
https://doi.org/10.1146/annurev.clinpsy.1.
https://doi.org/10.1146/annurev.clinpsy.1.
https://doi.org/10.1002/14651858.CD006936.pub3
https://doi.org/10.1111/
https://doi.org/10.1111/
https://doi.org/10.1002/cbm.792
https://doi.org/10.1002/14651858.CD000146.pub5
https://doi.org/10.1002/14651858.CD000146.pub5


280 D. M. KAASGAARD ET AL.

	 [37]	 Hays JT, Ebbert JO. Adverse effects and tolerability of medications 
for the treatment of tobacco use and dependence. Drugs. 2010; 
70(18):2357–2372. doi: 10.2165/11538190-000000000-00000.

	 [38]	 Gibbons RD, Mann JJ. Varenicline, smoking cessation, and neuro-
psychiatric adverse events. Am J Psychiatry. 2013;170(12):1460–
1467. doi: 10.1176/appi.ajp.2013.12121599.

	 [39]	 Jiménez-Ruiz C, Berlin I, Hering T. Varenicline: a novel pharmaco-
therapy for smoking cessation. Drugs. 2009;69(10):1319–1338. doi: 
10.2165/00003495-200969100-00003.

	 [40]	 Rüther T, Bobes J, De Hert M, et  al. EPA guidance on tobacco depen-
dence and strategies for smoking cessation in people with mental ill-
ness. Eur Psychiatry. 2014;29(2):65–82. doi: 10.1016/j.eurpsy.2013.11.002.

	 [41]	 Theng YM, Wahab S, Wahab NA, et  al. Schizophrenia And nicotine 
dependence: what psychopharmacological treatment options are 
available For The duo perturbationes? Curr Drug Targets. 2019;20(2): 
173–181. doi: 10.2174/1389450118666171017163741.

	 [42]	 Aubin HJ, Farley A, Lycett D, et  al. Weight gain in smokers after 
quitting cigarettes: meta-analysis. BMJ. 2012;345:e4439. doi: 10. 
1136/bmj.e4439.

	 [43]	 Wang X, Qin LQ, Arafa A, et  al. Smoking cessation, weight gain, 
cardiovascular risk, and all-cause mortality: a meta-analysis. 
Nicotine Tob Res. 2021;23(12):1987–1994. doi: 10.1093/ntr/ntab076.

	 [44]	 Cuschieri S. The CONSORT statement. Saudi J Anaesth. 2019; 
13(Suppl 1):S27–s30. doi: 10.4103/sja.SJA_559_18.

https://doi.org/10.2165/11538190-000000000-00000
https://doi.org/10.1176/appi.ajp.2013.12121599
https://doi.org/10.2165/00003495-200969100-00003
https://doi.org/10.1016/j.eurpsy.2013.11.002
https://doi.org/10.2174/1389450118666171017163741
https://doi.org/10.
https://doi.org/10.
https://doi.org/10.1093/ntr/ntab076
https://doi.org/10.4103/sja.SJA_559_18

	Video consultation and treatment in the community smoking cessation therapy success rates in patients with mental illness: a randomized controlled trial
	ABSTRACT
	Purpose
	Material and methods
	Sample size calculations
	Randomization

	Measures
	Inclusion
	Exclusion
	Intervention
	Video consultations
	TAU

	Statistical analyses
	Ethical considerations
	Data protection

	Results
	Discussion
	Limitations
	Strengths
	Conclusion
	Acknowledgments
	Disclosure statement
	Funding
	Data availability statement
	References



