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Abstract
A pragmatic double-blind randomized controlled trial was conducted in Barcelona to assess a tele-
phone-based smoking cessation intervention’s effectiveness for individuals with mental health dis-
orders post-discharge. Participants were divided into an intervention group (IG) and control group 
(CG) with a 2:1 allocation ratio. The IG received proactive motivational assistance, while the CG 
received brief advice. Biochemically validated past 7-day abstinence was the main outcome meas-
ure. Of 530 screened individuals, 294 were enrolled (200 IG, 94 CG). During follow-up, partici-
pants reported 97 episodes of ≥ 7-day abstinence (IG, 51; CG, 26). Overall abstinence probability 
was 30–35%, with no difference between groups at 1-year follow-up. However, intervention par-
ticipants were more likely to report abstinence if they quit during hospitalization or were consider-
ing quitting. The intervention effectively supported smoking abstinence in motivated individuals. 
Combining this with clinical and community-based interventions holds promise for aiding smoking 
cessation in those with mental disorders. ClinicalTrials.gov Identifier: NCT03230955.
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Tobacco use is responsible for 13.5% of deaths worldwide (Reitsma et  al., 2021), and 
although the World Health Organization (WHO) Framework Convention for Tobacco Con-
trol catapulted the progress in tobacco control (Chung-Hall et al., 2019), the prevalence of 
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Highlights   
• A telephone-based proactive motivational smoking cessation intervention was effective for 
individuals with mental health disorders who were abstinent during hospitalization and had considered 
quitting at the recruitment stage.
• Practical interventions should be designed for individuals with mental health disorders who are 
discharged from smoke-free hospitals to support abstinence.
• Combining telephone-based interventions with clinical and community-based interventions that 
foster social support could be a promising approach for smoking cessation among this vulnerable 
population.
• Additional research is required to identify effective strategies for promoting smoking cessation 
among individuals with mental health disorders who have lower levels of motivation.
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smoking among individuals with mental health disorders continues to be two to four-fold 
higher than in the general population (Ballbè et al., 2015; Guydish et al., 2016). The high 
prevalence of smoking in this group substantially impairs both their quality of life and life 
expectancy (Bandiera et al., 2015). Thus, smoking among individuals with mental health 
disorders represents an important source of health inequalities that need evidence-based 
solutions.

Hospitalization in smoke-free mental health centers offers a vital chance to disrupt nico-
tine addiction in vulnerable groups. Evidence shows that combining cognitive behavioral 
therapy and nicotine replacement therapy (NRT) during the stay boosts quit attempts, cuts 
daily cigarette use, and enhances smoking abstinence odds (Hickman et al., 2015; Metse 
et al., 2017). Contrary to fears that quitting smoking might worsen mental disorders or lead 
to relapse in other drug use, studies indicate that cessation lowers anxiety and depression, 
improves quality of life, and enhances success in quitting other drugs (Taylor et al., 2014; 
Taylor et al., 2021).

In Spain, smoking has been banned in acute psychiatric units since 2011 by a national 
law that has significantly impacted tobacco use in these services (Ballbe et al., 2013; Ley 
42/2010). Given that three out of four hospital psychiatric inpatients are smokers (74.4%) 
(Ballbe et al., 2014), health professionals have frequently implemented various evidence-
based interventions to mitigate nicotine withdrawal symptoms in patients hospitalized 
in Spanish hospitals and to promote serious quit attempts (Ballbè & Gual, 2012) such as 
providing pharmacotherapy and motivational and educational counseling (Taylor et  al., 
2021). Nevertheless, patients commonly resume smoking 2 weeks after discharge if cessa-
tion support is not provided (Bowman & Stockings, 2013; Wye et al., 2017). As such, one 
of the primary challenges of healthcare systems is to provide sustained cessation support 
in the transition between inpatient and outpatient care in an integrative and realistic way 
(Prochaska et al., 2017).

Among the population-level interventions to promote smoking cessation, quitlines 
have proven to be cost-effective (Stead et al., 2013; Taylor et al., 2014). However, quit-
lines are infrequently used by people with mental health disorders (Morris et al., 2009). 
A few randomized controlled trials (RCTs) have been conducted among this vulnera-
ble population, but the ones that have been conducted show that counseling combined 
with NRT significantly increased the 7-day point prevalence abstinence rate at 6-month 
follow-up period and reduced the number of cigarettes consumed per day (Schwindt 
et al., 2017). In addition, interventions that provided a customized telephone multimodal 
approach obtained higher abstinence rates than telephone counseling alone (Schwindt 
et  al., 2017). However, only a limited number of RCTs have examined strategies to 
enhance smoking abstinence after psychiatric hospitalization, such as referrals, and NRT 
upon discharge (Ortiz et al., 2013; Prochaska et al., 2004). Furthermore, only one study 
has evaluated a multi-component intervention that included telephone-based counseling 
after discharge (Brown et al., 2021).

To address this gap, we designed a telephone-based smoking cessation intervention that 
used the resources of an available regional quitline (called “061 CatSalut Respon”) to pro-
vide continued tobacco cessation support to people with psychiatric disorders who were 
discharged from smoke-free acute psychiatric units. The intervention consisted of proac-
tively providing phone-based psychological educational support as well as pharmacologi-
cal treatment advice, if required, for 12 months. The intervention was called 061 QuitMen-
tal, and its protocol has been published elsewhere (Ballbe et al., 2019).

This work aims to evaluate the effectiveness in terms of abstinence of the 061QuitMen-
tal intervention (phone-based psychological educational support over the phone with the 
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recommendation of pharmacological treatment, when needed) compared to a control group 
that received brief advice over the phone among smokers with mental health disorders after 
discharge from adult inpatient acute psychiatric wards.

Methods

Design

This study was a multi-center pragmatic double-blind RCT with a 2:1 allocation ratio. The 
main reason for unequal allocation was to maximize the number of participants included 
in the intervention group (IG), as it was supposed to be beneficial for them. The study 
protocol was published elsewhere (Ballbe et al., 2019) and registered in ClinicalTrials.gov 
(NCT03230955). The reporting of the trial follows the Consolidated Standards of Report-
ing Trials (CONSORT) guidelines.

Participants

All participants had severe mental health disorders and were recruited from psychiatric 
wards of six acute care hospitals in the Barcelona province (Hospital Clinic i Provincial 
de Barcelona, Hospital de la Santa Creu i Sant Pau, Hospital Universitari Vall d’Hebron, 
Hospital Universitari de Bellvitge, and Hospital Hestia Duran i Reynals, Althaia Fundació) 
between May 2017 and December 2019.

Eligible participants were both sexes, age 18–76 years, and smokers (either daily or 
occasionally of any kind of tobacco products: cigarettes, roll-you-own cigarettes, e-ciga-
rettes, waterpipes), who had stayed in an acute or detoxification mental health unit for at 
least 24 h, with or without motivation to quit, who had access to a telephone (landline or 
mobile), and resided in the province of Barcelona. Participants non-motivated to quit but 
who wanted to be informed about tobacco reduction and cessation were eligible to partici-
pate. We aimed to include unmotivated smokers in our study, contrary to many other stud-
ies where unmotivated smokers are often neglected. Thus, our intervention was designed 
to be tailored to the participant’s motivational level to increase abstinence rates and moti-
vation to quit. Participants were excluded when they were discharged from a psychiatric 
emergency room, had dementia or brain damage, did not speak or read Spanish or Catalan, 
were pregnant, had a hearing and/or speech deficit, were already attempting to quit smok-
ing in another center or by themselves, had voluntarily requested discharge, were trans-
ferred to another inpatient unit after discharge, or had planned to move their household 
outside the province of Barcelona within the following 24 months.

Study clinicians of each participating hospital approached eligible patients and 
invited them to participate in the RCT, the day before or the same day of discharge. 
Clinicians informed smokers who met the inclusion criteria about the trial by inform-
ing them regarding the 12-month pro-active intervention and the fact that they did not 
need to be interested in quitting to participate. Clinicians invited them to participate 
using an information leaflet describing the study. Informed consent was completed 
before discharge. Participants’ basic information was registered in a software that was 
used for randomization and to transfer this information to the 061 CatSalut Respon 
(quitline), which contacted them 48  h after discharge. All baseline information was 
registered into the software during the hospital stay.
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Randomization and Masking

Participants who gave informed consent were randomized to the intervention group (IG) 
or the control group (CG) by the software (randomization seed). The study was dou-
ble blinded to prevent both clinicians and participants from knowing which condition 
patients were assigned to. The use of software ensured that allocation was concealed, 
and selection bias eliminated. The same software was used to combine the data from the 
baseline questionnaire and from participant follow-up assessments for 12 months.

Procedures

Intervention

Participants allocated to the IG were provided a telephone-based intervention that 
was proactively delivered by trained nurses from the regional quitline “061 CatSalut 
Respon.” The intervention was based on the existing quitline protocol, which incorpo-
rated the recommendations of the Catalan Network of Smoke-free Hospitals clinical 
intervention guidelines for smoking cessation in patients with mental disorders (Ballbè 
& Gual, 2012). The intervention was customized for each participant based on their 
smoking status and motivational level at each call. Nurses followed a protocol algorithm 
to facilitate the delivery of the intervention (fully explained elsewhere (Ballbe et  al., 
2019)). The primary goals of the intervention were the following: (a) increase motiva-
tion to quit, (b) achieve abstinence, (c) prevent relapses if abstinence was achieved, (d) 
reduce consumption, and (e) increase motivation to quit smoking for those who were 
not yet ready to quit.

All participants in the IG received eight phone calls over a year (at 48  h, 1  week, 
15 days, 1 month, 3 months, 6 months, 9 months, and 12 months post-discharge). The 
intervention was provided irrespective of whether the participants continued smoking or 
not. The first phone call at 48 h was considered the starting point of the telephone-based 
smoking cessation intervention and the baseline point for all data recorded after dis-
charge. The intervention continued until the 12-month follow-up unless the participant 
decided to discontinue the study.

Participants assigned to the CG were contacted within the first 48 h after discharge 
by non-clinical phone assistants. The phone assistants provided brief cessation advice 
during the first call and collected data for comparison at the following endpoints: 48 h, 
1 month, 6 months, and 12 months after discharge. The investigators trained the phone 
assistants to conduct the interviews in a neutral tone, following the wording of each 
question and instructed them not to give health recommendations.

Outcome Measures

The primary outcome measure for this study was biochemically validated past 7-day absti-
nence from any tobacco product (Hughes et al., 2003; Piper et al., 2020). Participants who 
were abstinent at 1, 6, and 12 months in both groups (IG and CG) were invited to go to 
their hospital to verify their abstinence through the detection of exhaled carbon monoxide 
(CO) using a PiCo Smokerlyzer. The number of total abstinence days was recorded, as well 
as the number of abstinence events during the 12-month follow-up period.
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The main independent variable was the assignment group, either IG or CG. In addi-
tion, we assessed:

	 (i)	 Sociodemographic characteristics: sex (female/male), age, educational level (no 
primary education, incomplete primary education, primary education, secondary 
education, vocational education, and university), employment situation (working, 
unemployed, disabled/retired, other), household situation (living accompanied or 
alone), and if other household members smoked (yes/no)

	 (ii)	 Clinical characteristics at baseline: primary psychiatric diagnosis (e.g., bipolar, 
depression, substance use, schizophrenia), number of mental health disorders (one, 
two, three, or more), type of substance consumed (alcohol, cocaine, heroin, etc.), 
psychotropic medication (antidepressants, anxiolytics/hypnotics, antipsychotics, 
mood stabilizers, others), discharge service after hospitalization (adult mental health 
outpatient clinic, hospital outpatient service, treatment center for drug addiction, 
day-hospital, others)

	 (iii)	 Tobacco use at baseline: type of consumption (daily/occasional), type of tobacco 
(manufactured, rolling, pipe, cigar, electronic cigarette, tobacco combined with can-
nabis), cigarettes per day, age of smoking initiation, Heaviness Smoking Index (HSI) 
as a measure of nicotine dependence self-reported (low, 0–2 points; medium, 3–4 
points; high, 5–6 points) (Chabrol et al., 2005), previous quit attempts (yes/no, and 
number), the longest period of abstinence ever (days), use of pharmacological aid 
during the hospitalization (yes/no), support of a health professional to quit during 
hospitalization (yes/no), abstinence during hospitalization (yes/no), willingness to 
quit was assessed according to the Prochaska and Di Clemente Stages of Change 
model (precontemplation, contemplation, action, and maintenance), considering to 
quit (using a Likert scale 0 = not at all, 10 = completely agree), intention to reduce 
consumption (using a Likert scale 0 = not at all, 10 = completely agree), and self-
efficacy in quitting (using a Likert scale 0 = not at all, 10 = completely agree)

Statistical Analyses

At the outset, the plan was to recruit 501 participants to detect a 15-percentage point dif-
ference between the proportion of abstinence in both groups (IG, 20% and CG, 5%) after 
12 months, assuming a risk of α = 0.05 and β = 0.10 and two-sized p-value of ≤ 0.05 (Ballbè 
et al., 2019). We planned to conduct a sub-analysis per group, considering the randomiza-
tion ratio of 2:1; we aimed to recruit at least 334 participants in the IG arm and 167 in the 
CG.

Descriptive analyses were summarized and stratified according to the assignment group 
(IG and GC) with differences between groups evaluated using a χ2 tests for categorical 
variables and the Mann Whitney U test for continuous variables.

We compared the abstinence rates of participants in each group at four endpoints 
(48 h, 1 month, 6 months, and 12 months follow-up). Analyses used an intention-to-treat 
approach.

The time difference between variables was assumed constant over the interval of time 
until the next follow-up. As multiple 7-day abstinence episodes could occur for the same 
participant during follow-up, these outcomes were analyzed with an extension of Cox’s 
regression model proposed by Andersen and Gill for multiple events (Andersen & Gill, 
1982). This model assumes that the instantaneous risk of an event occurring at time t from 
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the start of the study is independent of the predicted events (Andersen & Gill, 1982). This 
model has allowed us to estimate the hazards ratio (HR) of abstinence with a 95% confi-
dence interval (CI) during the 12 months of follow-up. It was found that the effect of each 
variable is constant over time. The level of statistical significance was set at p < 0.05. The 
analyses were performed using RStudio version 4.0.3 with the survival package.

Results

Among the 530 inpatient smokers with severe mental health disorders who met the inclu-
sion criteria (as shown in Fig. 1), 236 individuals (44.5%) declined to participate in the 
study. The reasons for accepting and declining have been described in detail elsewhere 
(Martínez et  al., 2022), but as shown in Fig.  1, the most common reason was a lack of 
interest. As a result, 294 inpatients consented to participate in the study and were ran-
domly assigned in a 2:1 ratio, with 200 participants in the intervention group (IG) and 94 
in the control group (CG). Although the sample size was lower than expected, based on 
the recruited participants and the predicted difference in abstinence between groups, we 
obtained a power of 95.7%, which provided us with confidence in detecting differences if 
they existed and minimized the possibility of type II error. This power is higher than the 
proposed power of 90% (Myors & Murphy, 2023).

There were no differences in the sociodemographic and clinical characteristics differ-
ences between the two study groups at baseline (Table 1). The mean age of participants 
was 42.6 (SD = 12.5) years old, 55.2% were male, 36.7% had less than primary or primary 
education, and 34.3% were unemployed. Overall, 39.5% of participants had schizophrenia 
as their primary psychiatric disorder, 25.5% had a substance use disorder, and 44.9% had 
two or more psychiatric diagnostics (Table 1).

Nearly all participants were daily tobacco users (97%) with no differences in the distri-
bution of the type of tobacco product consumed by the group (Table 2). Overall, the most 
frequent tobacco product used was manufactured cigarettes (53.2%), followed by roll-your-
own cigarettes (16.3%) and a combination of both (8.2%). There were no differences in 
the number of cigarettes per day (CPD) between groups (mean CPD = 20.1, SD = 12.9). 
Dependence on cigarettes also did not differ by group (mean HSI = 3.16, SD = 1.75), and 
during hospitalization neither abstinence rates nor receiving smoking cessation pharma-
cological aid diverged by group. Nonetheless, participants in the IG started smoking at 
a younger age (16.9 years old, SD = 5.0) than those in the CG (18.5 years old, SD = 6.3) 
(p = 0.04) (Table 2).

From the 294 participants recruited, 11 were lost at the time of the first call post-dis-
charge, because their number was disconnected or not in service (Fig. 1). Consequently, we 
followed up with 283 participants, 193 from the IG, and 90 from the CG. From them, 165 
completed the follow-up surveys for all four endpoints (IG, 136; CG, 29), 59 three follow-
up surveys (IG, 24; CG, 35), 34 two follow-up surveys (IG, 19; CG, 15), and 25 completed 
the survey only once (IG, 14; CG, 11).

All participants were intended to be followed up for 12 months. During this period, we 
gathered information on 930 occasions belonging to the four common endpoints in both 
groups. From all the records, we documented 97 episodes of ≥ 7-day abstinence (51 from 
the IG and 26 from the CG) that belonged to 53 participants (37 from the IG and 16 from 
the CG).
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Figure 2 displays the estimated probability of experiencing an episode of ≥ 7-day absti-
nence, which was around 30 to 35%. The overall 1-year probability of having an ≥ 7-day 
abstinence episode did not differ significantly between the IG and the CG (HR = 1.09, CI 
95% = 0.59–2.02). No differences in abstinence were found for sex, age, and psychiatric 
disorders groups. However, participants who were abstinent during hospital admission and 

Fig. 1   Flow diagram of the QUIT-MENTAL Study (Consort 2010)
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Table 1   Sociodemographic and clinical characteristics at baseline of the participants

Intervention group Control group p-value

n (%) 95% CI n (%) 95% CI

Overall 200 (68.0) 62.3–73.3 94 (32.0) 26.7–37.7
Sex 0.54

  Male 103 (51.5) 44.5–58.5 52 (55.3) 45.1–65.6
  Female 97 (48.5) 41.5–55.5 42 (44.7) 34.4–54.9

Age (mean, SD) 42.96 (12.43) 41.23–44.69 43.49 (12.66) 40.90–46.08 0.73
Educational level 0.62

  Less than primary or primary 74 (37.4) 30.7–44.5 34 (36.2) 26.7–46.8
  High school (or secondary) 65 (32.8) 26.4–39.9 31 (33.0) 23.8–43.5
  Vocational 29 (14.6) 10.2–20.5 10 (10.6) 5.5–19.1
  University 30 (15.2) 10–6–21.1 19 (20.2) 12.9–30.0

Working situation 0.23
  Working 38 (19.8) 14.5–26.3 24 (26.4) 17.9–36.8
  Unemployed 71 (37.0) 30.2–44.3 30 (33.0) 23.7–43.7
  Disabled/retired 53 (27.6) 21.5–34.6 28 (30.8) 21.7–41.4
  Other 30 (15.6) 10.9–21.7 9 (9.9) 4.9–18.4

Household situation 0.87
  Accompanied 147 (76.6) 69.8–82.2 72 (77.4) 67.4–85.2
  Alone 45 (23.4) 17.8–30.2 21 (22.6) 14.8–32.6

Households’ members smoking 0.44
  Yes 62 (49.6) 40.5–58.7 32 (43.8) 32.4–55.9
  No 62(50.4) 41.3–59.5 42 (56.2) 44.1–67.6

Primary psychiatric diagnostic 0.73
  Bipolar 27 (13.5) 9.2–19.2 17 (18.1) 11.2–27.7
  Depression 19 (9.5) 6.0–14.7 10 (10.6) 5.5–19.1
  Substance use 55 (27.5) 21.6–34.3 20 (21.3) 13.8–31.2
  Schizophrenia 78 (39.0) 32.3–46.2 38 (40.4) 30.6–51.1
  Other 21 (10.5) 6.8–15.8 9 (9.6) 4.7–17.8

Number of psychiatric diagnostics 0.84
  One 108 (54.0) 46.8–61.0 54 (57.5) 46.8–67.5
  Two 72 (36.0) 29.4–43.1 32 (34.0) 24.8–44.6
  Three or more 10 (10.0) 6.4–15.2 8 (8.5) 4.0–16.6

Psychotropic medication
  Antidepressants 111 (55.5) 48.3–62.5 58 (61.7) 51.1–71.4 0.32
  Anxiolytics/hypnotics 91 (45.5) 38.5–52.7 41 (43.6) 33.5–54.2 0.76
  Antipsychotics 142 (71.0) 64.1–77.1 72 (76.6) 66.5–84.5 0.32
  Mood stabilizers 64 (32.0) 25.7–39.0 24 (25.5) 17.3–35.8 0.26
  Others 55 (27.5) 21.6–34.3 33 (35.1) 25.7–45.7 0.18

Psychotropic medication
  Antidepressants 111 (55.5) 48.3–62.5 58 (61.7) 51.1–71.4 0.32
  Anxiolytics/hypnotics 91 (45.5) 38.5–52.7 41 (43.6) 33.5–54.2 0.76
  Antipsychotics 142 (71.0) 64.1–77.1 72 (76.6) 66.5–84.5 0.32
  Mood stabilizers 64 (32.0) 25.7–39.0 24 (25.5) 17.3–35.8 0.26
  Others 55 (27.5) 21.6–34.3 33 (35.1) 25.7–45.7 0.18
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those who were considering quitting within the next month at the beginning of the study 
had up to two- and threefold higher probability of achieving a 7-day abstinent episode dur-
ing the follow-up (HR = 2.58, CI 95% = 1.47–4.53 and HR = 3.20, IC 95% = 1.65–6.21, 
respectively) (Table 3). When we analyzed the results per group, we observed that these 
two variables had a stronger and statistically significant effect on the IG (abstinence during 
hospitalization: HR = 3.38, 95% CI 1.85–6.17 and considering quitting in the next month: 
HR = 3.57, 95% CI 1.65–7.76) but not in the CG (Table 4).

Discussion

This study has demonstrated the effectiveness of a proactive, motivational telephone-based 
intervention delivered through an existing regional quitline. The intervention was designed 
to assist non-motivated smokers with mental health and drug abuse disorders who had 
recently been discharged from acute psychiatric hospitalization. Overall, the intervention 
was found to be well-received and feasible to implement. While it did not result in signifi-
cantly higher rates of smoking abstinence compared to the CG, the intervention was effec-
tive in supporting abstinence among individuals who had been abstinent during hospitali-
zation and were considering quitting at the time of recruitment.

Hospitals in Spain, including those that participated in our study in Barcelona, are 
required by law to be smoke-free. While smoking cessation interventions are frequently 
provided to hospitalized smokers, it is not mandatory, and in some cases, stabilized 
patients are permitted to leave the hospital, with the understanding that they may resume 
their tobacco use. The 061 QuitMental intervention was aimed at sustaining the benefits of 
being in a smoke-free environment and receiving any kind of tobacco cessation support, 
post-discharge, for smoking patients with severe mental health disorders that were admit-
ted to acute psychiatric units. The intervention, which was envisioned as a strategy to pro-
vide support to maintain abstinence after discharge from psychiatric units, demonstrated 
that it could be introduced in the healthcare system due to its pragmatic nature. However, 
the non-inclusion of other components demonstrated to support smoking cessation, such 
as providing pharmacological aid or support through phone calls with intensive in-person 
visits, may have affected the effectiveness of the approach proposed.

Table 1   (continued)

Intervention group Control group p-value

n (%) 95% CI n (%) 95% CI

Service of discharge 0.52
  Adult mental health outpatient 

clinic
98 (51.3) 44.0–58.6 49 (53.3) 42.6–63.6

  Hospital outpatient service 20 (10.5) 6.7–15.9 7 (7.6) 3.4–15.6
  Treatment center for drug addic-

tion
40 (20.9) 15.5–27.5 14 (15.2) 8.9–24.6

  Day-hospital 27 (14.1) 9.7–20.1 17 (18.5) 11.4–28.2
  Others 6 (3.1) 1.3–7.0 5 (5.4) 2.0–12.8

a Main drug of use among people under substance abuse treatment. The summatory is less than 100% 
because there are people that do not use substances
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People with severe psychiatric disorders require more intensive counseling and longer 
follow-up support to achieve smoking cessation (Schroeder, 2012) compared to the gen-
eral population. Therefore, multiple strategies and longer periods of support are necessary 
to assist this population in the process of change toward cessation. Previous studies have 
demonstrated that tobacco quitlines are an available and feasible resource for reducing bar-
riers in supporting smokers with mental and addiction problems (Carpenter et al., 2019; 
McClure et al., 2019). Although many callers to the general population national/regional 
quitlines report having mental disorders (Tedeschi et  al., 2016), their percentage of suc-
cessful quitting is up to 10 percentage points lower compared to callers without mental 

Fig. 2   Probability of presenting 
an abstinence episode by group 
(by using Anderson Gil model)

Table 3   Hazard ratios of 
abstinence for selected variables 
(Cox survival recurrent analysis 
using Anderson Gil model)

Hazard 
ratio (HR)

95% CI p-value

Group
  Intervention 1.09 0.59–2.02 0.77
  Control (ref) 1

Sex
  Male 0.99 0.57–1.70 0.96
  Female (ref) 1

Age 1.02 0.99–1.04 0.06
Primary psychiatric diagnostic

  Depression 1.36 0.44–4.21 0.59
  Substance use 1.76 0.80–3.85 0.16
  Schizophrenia 1.46 0.63–3.36 0.38
  Others 1.34 0.45–4.01 0.60
  Bipolar (ref) 1

Hospital abstinence  < 0.01
  Yes 2.58 1.47–4.53
  No (ref) 1

Considering quitting next month  < 0.01
  Yes 3.20 1.65–6.21
  No (ref) 1
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health conditions (Hart et al., n.d.; Schwindt et al., 2017; Tedeschi et al., 2016). Therefore, 
developing strategies that promote free access to quitlines, a higher number of calls, access 
to NRT, and support to make a quit attempt have been some of the approaches tested in this 
population (Parks & Kim, 2018). These tailored strategies have shown positive impacts 
such as an increase in smoking cessation rates and a reduction in CPD (Hart et al., n.d.; 
Schwindt et al., 2017; Vickerman et al., 2015), especially if they combine multiple strate-
gies (Brown et  al., 2021; Rigotti et  al., 2022). Nonetheless, the interventions previously 
tested were addressed to motivated smokers or patients who were already abstinent, and 
only in one case were offered to smokers after discharge (Brown et al., 2021; Rigotti et al., 
2022).

To our knowledge, the 061 QuitMental trial is the first study to provide an innovative 
approach to maintaining behavioral positive changes that began while being in an envi-
ronment that supports quitting, in this case being admitted to a smoke-free psychiatric 
unit. The intervention included unique smoking cessation approaches that were previously 
taught to expert nurses in charge of the regional quitline. These nurses followed a proto-
col of eight proactive calls for 12 months (plus all the calls that each participant wanted 
to do on their own command), in which they provided the IG psychological and psych-
oeducational support, and NRT advice (if required) (Ballbe et  al., 2019). The interven-
tion followed a pragmatic approach. As NRT is not provided free of charge in the Spanish 
Health System, we tested our intervention without providing pharmacological treatment to 
participants. Although this may be seen as a weakness in the intervention, a recent study 
conducted among smokers motivated to quit that contacted quitline services in the USA 
showed that even after providing more robust therapeutical options (multiple calls vs indi-
vidual services, non-NRT versus NRT, etc.), this approach does not always entail better 
quit rate results among this population (Hart et  al., n.d.). Hart et  al. suggest that people 
with mental health diagnoses may need several other therapeutical supports beyond the 
standard coaching and NRT (Hart et al., n.d.), and they suggest including other collabo-
rative solutions such as digital-based quit tools—from online social communities to text 
message-based programs (Hart et al., n.d.).

The 061 QuitMental intervention was effective among smokers allocated to the IG who were 
abstinent during hospitalization and were thinking about quitting in the next 30 days at the time of 
recruitment. Healthcare systems should adopt this model to maintain and even trigger the quitting 
process of smokers with severe mental health conditions that have been admitted in a favorable 
setting for abstinence such as a smoke-free psychiatric ward (Martinez et al., 2015). With the cur-
rent trend among mental health substance abuse hospitals and residential treatment programs to 
maintain smoke-free policy, indoors (Carpenter et al., 2019) and even outdoors (Campbell et al., 

Table 4   Hazard ratios of 
abstinence for selected variables 
by groups (IG and CG) (Cox 
survival recurrent analysis using 
Anderson Gil model)

Intervention group Control group

Hazard 
ratio (HR)

95% CI Hazard 
ratio (HR)

95% CI

Abstinence
  Yes 3.38 1.85–6.17 2.36 0.75–7.42
  No (ref) 1

Considering quitting next month
  Yes 3.57 1.65–7.76 2.97 0.93–9.45
  No (ref) 1
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2022; Guydish et al., 2020), smoking cessation follow-up plans should be coordinated after dis-
charge. In many cases, admission into a smoke-free hospital can provide a unique opportunity of 
abstinence to initiate a long-term change to reduce morbidity and mortality by quitting smoking 
(Parks & Kim, 2018). According to a systematic review and meta-analysis, behavioral and phar-
macological support is effective in maintaining smoking abstinence following a stay in a smoke-
free institution (Shoesmith et al., 2021). This continuity in the provision of smoking cessation 
support after discharge allows smokers, and especially those with a mental and substance use dis-
order, to tap into continuous support (Shoesmith et al., 2021). Thus, interventions that foster the 
gains obtained during hospitalization should be incorporated into routine care with the additional 
support of clinicians from outdoor services.

Although in this study the combination of providing discharge support of the main provid-
ers plus the tailored strategies tested through a proactive quitline service has not been tested, 
we believe it could be easily incorporated into the standard care delivery model in our context. 
Probably, as suggested by other studies, a holistic approach should be introduced in the health 
systems in which wider social support that involves mental health providers, smoking cessa-
tion specialists, together with peers and family members could increase smoking cessation quit 
attempts among these stigmatized population (Kagabo et al., 2020; Prochaska et al., 2017; Shoe-
smith et al., 2021). People with mental health and substance use disorders frequently face several 
social barriers to quitting smoking including living in a pro-smoking social environment or hav-
ing low support from their network (including health providers, family members, peers, etc.) that 
interfere in the process of quitting (Aschbrenner et al., 2019). So, a more holistic approach that 
promotes a more supportive environment should be incorporated in future studies.

Our findings highlight the need to strengthen tobacco cessation services offered in psy-
chiatric units to promote abstinence during and after hospitalization. It is also worth men-
tioning that the lack of effectiveness of the intervention may be due to the lack of retention 
in the study that affected both groups. Among 80% of smokers in the IG and 74% in the 
CG who were enrolled in the study and who accepted to participate in the follow-ups, only 
39% and 28% completed the 6-month follow-up survey. These results are similar to the ones 
obtained in a study in which the effectiveness of a quitline addressed to the general population 
was evaluated, in which only 40% of smokers participated in the 7-month follow-up survey 
(meaning that 60% of participants dropped out or were not found at 7-month follow-up) (Nair 
et  al., 2020). This underlines retention as a challenge in the provision of supportive strate-
gies addressed to mentally ill smoker’s post-discharge. And, although proactive outreach is a 
promising approach to increasing access to tobacco cessation treatment (Rogers et al., 2016), 
attrition remains challenging in this population (Metse et al., 2018; Prochaska et al., 2017). 
Japuntich et al. found that participants in a RCT in which proactive outreach was addressed 
to veterans with mental health problems, participants in the IG were more likely to engage in 
telephone counseling (IG, 22% vs CG, 3%) and NRT (IG, 51% vs CG, 41%) than those in the 
CG, but the adherence to the intervention was limited (Japuntich et al., 2020).

Study Limitations

The main limitation of this study was the introduction of selection bias. Smokers who 
showed a strong desire to quit that were admitted in these hospitals were referred to an 
intensive smoking cessation program (Martínez et  al., 2022), and thus, those patients 
were excluded from the present study. Therefore, the participants in this trial comprised 
unmotivated smokers and probably more reluctant to quit smoking and commit to the 
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recommendations provided on the phone. This however could be considered an asset of our 
results. Moreover, as the intervention was offered from convenience hospitals, we could 
also have certain selection bias. However, the participating hospitals showed a high level 
of variability in tobacco control policy implementation, as we have reported elsewhere 
(Martínez et  al., 2022). Furthermore, we included a variability of smokers with several 
conditions, although results have shown no differences in cessation rates by psychiatric 
diagnostic. Additionally, it is worth mentioning that the study primarily used a 7-day absti-
nence measure, common in mental health and substance abuse research, to evaluate smok-
ing cessation. This method, while useful for comparability across studies and practical in 
populations with high relapse rates, has limitations. It fails to fully capture the goal of sus-
tained smoking cessation, potentially overestimating long-term abstinence as it only con-
siders the last 7 days and ignores any smoking outside this window. To address this, the 
study also monitored participants’ smoking behavior over a 12-month period, observing 
repeated point prevalence as an outcome (Piper et al., 2020). Additionally, abstinence was 
biochemically validated using carbon monoxide measurements, conducted 48–72 h after 
phone confirmation, to ensure accuracy and mitigate the risk of residual high CO levels 
affecting the results.

Finally, another limitation derived from the long-term telephone follow-up is a loss to 
follow-up. Although we have had losses in the study, these are comparable with previous 
studies in the field (Nair et al., 2020).

Conclusions

This study found that non-motivated smokers with severe mental health disorders who 
were discharged from acute smoke-free psychiatric units had abstained from smoking dur-
ing hospitalization, and considered quitting smoking had a higher likelihood of success-
fully quitting with the help of a proactive regional quitline that incorporated a specific pro-
tocol to assist this particularly vulnerable group. The study demonstrated the acceptability 
and feasibility of this intervention and showed that tailored quitlines could be a commu-
nity-level solution to promote the benefits of smoking abstinence introduced during hospi-
talization. Future studies should investigate whether quitlines can increase quit rates when 
combined with other clinical and community strategies that introduce a more supportive 
social environment.
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