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The present study
The aim of this thesis is three-fold: (1) to examine conflicts and attitudes towards 

smoking in a single-smoking relationship, (2) to establish the effectiveness of partner support 
in the form of dyadic planning to quit and (3) to gain insight into partner behaviours and 
cognitions that play a role during a quit attempt. This project will yield important insights 
into how single-smoking couples deal with smoking and which aspects of their relationship 
withhold or motivate the smoking partner to quit. Furthermore, it is the first step towards a 
novel, costeffective intervention in which the non-smoking partner is involved to help the 
smoker to quit smoking.

Tobacco smoking: a global health issue
Tobacco smoking is still a serious health issue worldwide. In 2015, the percentage 

of current smokers of the world population (aged > 15 years) was as high as 20% (World 
Health Organisation, 2018). The health consequences that follow from the use of tobacco 
are well known and substantial. Currently, tobacco is responsible for the death of about six 
million individuals worldwide each year (World Health Organisation, 2018), which makes 
tobacco the largest preventable cause of death (American Cancer Society, 2014) and still an 
important issue to this day. The World Health Organisation aims for a smoking prevalence of 
16% in 2025 (World Health Organisation, 2018). Although smoking rates have shown a small 
downward trend over the past years, the current prevalence rate is still too high indicating 
that smoking cessation remains difficult. Hence, besides preventive measures there is a need 
for effective intervention programs and a deeper understanding of the mechanisms that play 
a role in a quit attempt. This thesis aims to contribute to both objectives by developing and 
testing a new intervention and examining daily behaviour and cognitions following a quit 
attempt, taking into account one of the most important influences on health behaviour: one’s 
romantic partner (Falba & Sindelar, 2008). 

Tobacco smoking and cessation in a couples’ context
Most theories predicting health behaviour change, such as smoking, primarily focus 

on individual processes. For example, the most prominently used and effective methods 
for smoking cessation are nicotine-replacement therapy, Champix and educational training 
(Heydari et al., 2014) that specifically target the addiction and are solely aimed at the 
smoker. However, smokers have to be motivated to quit first, thereby changing cognitions 
and subsequent behaviour. Various studies on health behaviour change, including smoking, 
are aimed at predicting motivation and intention to change, as well as maintenance of health 
behaviour. For example, the Health Action Process Approach describes the motivational 
phase in which the intention to change behaviour is predicted by action self-efficacy, outcome 
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expectancies and risk perception (Schwarzer, 2008). However, while health behaviour change, 
such as quitting smoking, is often studied from an individual perspective, it actually occurs in 
a social context (Jackson et al., 2015). The Theory of Planned Behaviour, for example, does 
somewhat acknowledge the role of the social context by including subjective norm (next to 
attitude and perceived behavioural control; Ajzen, 1991). The subjective norm describes the 
perception of social pressure from persons in one’s environment to perform the behaviour 
(e.g., “Most people who are important to me think that I should quit smoking”; Sheeran et 
al., 2001). The Theory of Planned Behaviour is fairly successful in predicting the intention 
to quit smoking, however, subsequent real smoking reduction is difficult to predict (Moan 
& Rise, 2006) as is maintenance of behaviour (Sheeran et al., 2001). Apparently, additional 
predictors should be considered to provide more insight into actual behaviour change and 
maintenance of behaviour. A very important contributor to health behaviour change is one’s 
romantic partner (Falba & Sindelar, 2008). Understanding the close social environment and 
its associations with a quit attempt can be of important added value to the existing research 
on smoking cessation.

Spouses most often have a concordant smoking status (Castelnuovo et al., 2009). 
That is, most couples consist of either two smokers or two non-smokers. That is because 
individuals tend to choose a partner that is similar to them (assortative mating) and partners 
will likely develop a common life-style through which they directly influence each others 
health behaviour (Wilson, 2002). When a couple consists of two smokers, so-called 
dualsmoking couples, they have the best chance of a successful quit attempt when they 
quit together (Margolis & Wright, 2016). However, when their partner does not quit with 
them, it is most difficult for these smokers to quit. Even when the couple does decide to 
quit together, other difficulties might arise. For example, partners tend to adjust their self-
control levels to the lower level of their partner: individuals high in self-control make more 
indulgent choices when their partner has low self-control (Dzhogleva & Lamberton, 2014). 
Therefore, when one partner has a relapse, this might also undermine the other partner’s goal 
progress (Fitzsimons & Finkel, 2015). Moreover, by witnessing someone failing to perform 
a behaviour, one might experience a decrease in self-efficacy (Bandura, 1997). This might 
jeopardize the quit attempt as self-efficacy is an important contributor to smoking cessation 
(e.g., Clyde et al., 2019; Ockene et al., 2000). So, when two smokers try to quit together, they 
could be either more successful or undermine each others quit attempts. Given these possibly 
hindering influences of a smoking partner, it is understandable that most couple research on 
smoking cessation focussed on dual-smoking couples (e.g., Tooley & Borrelli, 2017; Warner 
et al., 2018), while smokers with a non-smoking partner are studied less.
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Single-smoking couples: smokers who have a non-smoking partner
Approximately 35% of the smokers have a non-smoking partner (Margolis & Wright, 

2016; Rüge et al., 2008). These smokers might be better off than smokers with a smoking 
partner, as they are not dependent on the intention and successfulness of their partner, and 
are (therefore) often more willing to quit (Dollar et al., 2009). Smokers in a relationship with 
a non-smoking partner, with whom they form so-called single-smoking couples, experience 
several benefits from their relationship with regard to their smoking behaviour. For example, 
a non-smoking partner has a beneficial influence on smoking reduction and cessation (e.g., 
Homish and Leonard, 2005). Specifically, these smokers use less tobacco (Homish & 
Leonard, 2005), more often try to quit (Dollar et al., 2009), and are often more successful 
in quitting (Margolis & Wright, 2016), compared to smokers with a smoking partner. These 
smokers seem to be in a favourable environment to quit smoking. Yet, some smokers continue 
to smoke despite the promising influence of a non-smoking partner. Less is known about 
the role of smoking in the relationship of these persistent single-smoking couples: do non-
smoking partners consider smoking an issue and does it affect the couples’ relationship?

Conflicts and attitudes towards smoking in a single-smoking relationship
Non-smokers are typically more negative towards their partners’ smoking behaviour 

than smokers (Palmer et al., 2000). One can imagine that in some couples smoking might be 
an issue that gives rise to conflicts and arguments between spouses. Individuals often have an 
ideal perception of how one’s partner should be like. When the reality is not consistent with 
this expectation, partners engage in strenuous attempts to change their partner (Overall et al., 
2006). Additionally, a negative attitude towards smoking in combination with the situation 
of being in a relationship with a smoker could create cognitive dissonance. This dissonance 
leads to activities focused on dissonance reduction by the non-smoking partner (Festinger, 
1957). For example, partners might try to convince their partner to quit, or change their 
attitude towards smoking. When partners try to reduce unhealthy behaviours of the other 
partner, negative tactics (e.g., negative emotions or withdrawing affection) are often used 
(Butterfield & Lewis, 2002). In line with this, smoking-related interactions characterized 
by conflict predominantly occur in single-smoking couples (Bottorff et al., 2005). These 
conflicts might thus be caused by partners who attempt to influence or change the smokers’ 
behaviour.

Over time, a discordancy in smoking behaviour is related to a significantly reduced 
relationship satisfaction (Homish et al., 2009). This seems to indicate that smoking is still 
an issue in long-term single-smoking couples and even affects their relationship. Some 
couples might have found a way to live with the smoking behaviour to maintain a long-term 
relationship and have integrated it in their daily lives without issues. That is, some partners 
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might have accepted the smoking behaviour, have less negative attitudes towards smoking 
and engage in conflicts less frequently, while others might still have a negative attitude and 
the wish that their partner would stop smoking. These conflicts could in turn affect their 
relationship, as experiencing conflicts is related to a lower relationship satisfaction (Cramer, 
2006). Chapter 2 focusses on the first aim of this thesis: to understand the role of smoking 
in a single-smoking relationship.

Dyadic planning to quit with a non-smoking partner
We know that non-smoking partners have a beneficial influence on and are motivated 

to change their partners’ smoking behaviour. However, it is unclear how partners can aid in 
interventions to increase the probability of successful smoking cessation. Partner support 
is viewed as an important contributing factor to smoking cessation (e.g., Key et al., 2004; 
Scholz et al., 2016). There have been many interventions that try to increase partner support 
during a quit attempt, for example by providing booklets to partners that describe activities 
related to support (Bastian et al., 2012) or telephonic counselling for partners (McBride et al., 
2004). A meta-analysis examined these two and 12 other support enhancing interventions and 
concluded that most interventions were not successful in increasing partner support (Faseru 
et al., 2018). Perhaps interventions should not aim directly at increasing partner support, 
but involve the partner in the quit attempt, thereby making him or her part of the team. 
In smoking cessation, we could learn from the research on communal coping with chronic 
illness in a relationship context. Communal coping (or common dyadic coping) consists of 
two components: (1) appraisal of the illness as shared, and (2) collaboration to manage the 
illness and its demands (Helgeson et al., 2018). When a couple copes with breast cancer 
together as a unit, both patients and partners reported lower psychological distress (Meier 
et al., 2019). Common dyadic coping is also associated with better dietary and exercise 
adherence in couples with one partner who was diagnosed with diabetes (Johnson et al., 
2013). The use of we-talk seems to be linked to a shared illness appraisal (Helgeson et al., 
2018). In smoking cessation therapy for couples, we-talk can predict successful cessation 12 
months after quitting (Rohrbaugh et al., 2012). It seems that when partners perceive the quit 
attempt as a shared process and goal, they are more effective. Therefore, perhaps increasing 
the commitment of the non-smoking partner by emphasizing the quit attempt as a shared goal 
is the way to go.

Planning interventions that use implementation intentions have been shown to be 
effective in changing health behaviour (Hagger & Luszczynska, 2014) and show promising 
results for smoking behaviour (Armitage, 2016). Implementation intentions are if-then plans 
that specify a certain behaviour within a situational context (Gollwitzer & Sheeran, 2006). 
These intentions help in achieving goals by showing enduring changes in behaviour. An 
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example of an implementation intention is: “If after breakfast I crave a cigarette, then I’m 
going to drink a glass of water instead.” Forming such if-then plans for moments of craving 
has been found to decrease smoking habits (i.e. smoking automatically without thinking 
about it) and the number of cigarettes smoked in a group of current smokers (Armitage, 
2016).

The second aim of this thesis is to establish the effectiveness of partner support in the 
form of dyadic planning during a quit attempt. Therefore, Chapter 3 describes the protocol 
of a randomized controlled trial that involves non-smokers in their partners’ quit attempt, by  
asking the couple to create implementation intentions for the smoker together (i.e. dyadic 
planning). By involving the partner in the planning intervention, the non-smoker might not 
just be a support provider, but part of the team. Hence, the quit attempt can be considered a 
dyadic effort or challenge. Dyadic planning has never been considered in research on smoking 
cessation. But, it has been examined in the context of physical activity (Knoll et al., 2017) 
and pelvic-floor exercises (Burkert et al., 2011), where it was equally successful as individual 
planning. However, dyadic planning was related to better maintenance of exercises over time 
(Keller et al., 2015) and actual plan enactment of physical exercise (Keller et al., 2017). In 
Chapter 4 the effectiveness of a dyadic planning is compared to individual planning, for 
smoking cessation as well as relationship satisfaction.

Partner behaviours that play a role during a quit attempt
We previously described that non-smoking partners try to influence the smoking 

behaviour of their partner. This might be emphasized when the couple is the target of the 
intervention. The third aim of this thesis is to gain insight into partner behaviours that play 
a role during a quit attempt. Several studies have pointed out the important contribution of 
partner support to successful smoking cessation (e.g., Key et al., 2004; Scholz et al., 2016). 
Again, smokers with a non-smoking partner are in a beneficial environment, as non-smoking 
partners are more willing to support a quit attempt than smoking partners (VanDellen et 
al., 2016) and support from non-smoking partners is more effective in preventing a relapse 
compared to smokers’ support (Pollak & Mullen, 1997).

Positive behaviours acted out by partners can have different forms. Positive support 
(e.g., complimenting on not smoking, calming down) shows benefits for smoking cessation 
(Palmer et al., 2000; Rice et al., 1996). On the other hand, more direct attempts to influence 
one’s partners’ health behaviour can occur that involve regulation, influence and constraint 
(i.e., social control; Lewis & Rook, 1999). Examples of positive control are to persuade, 
point out responsibilities or make suggestions (Butterfield & Lewis, 2002). Positive control 
tactics are difficult to differentiate from social support, as these tactics might be considered 
supportive when smokers themselves are already trying to change. Social control might 
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be more often provided when the target person is still unwilling to change (Ochsner et al., 
2015). Additionally, social control and support are highly interrelated (Newsom et al., 2018). 
Chapter 5 focusses on supportive behaviours exerted by the non-smoking partner, as the 
smoker is trying to quit and these positive behaviours are considered supportive.

Behaviours that can be perceived as unsupportive are currently considered less in 
research on smoking cessation (Scholz et al., 2016). Previously we described that partners try 
to change unhealthy behaviour of their partner using negative tactics (e.g., negative emotions 
or withdrawing affection; Butterfield & Lewis, 2002). Literature shows that negative 
behaviours (e.g., expressing doubt in ability to remain quit, criticize smoking) are predictive 
of an unsuccessful quit attempt (Palmer et al., 2000; Rice et al., 1996). To fully understand 
what couples are going through when experiencing a quit attempt, these negative behaviours 
should be examined as well, as they might counter the beneficial effects of supportive 
behaviours and influence the relationship in a negative way. Therefore, Chapter 5 takes into 
consideration both supportive behaviour and negative social control and their association 
with smoking and relationship satisfaction. Additionally, a difference in the reports of these 
behaviours within a couple is examined.

Next to partner support, other psychosocial variables play a role during a quit attempt, 
such as self-efficacy which was briefly mentioned before. Self-efficacy is the belief that one 
can successfully perform certain behaviour that is required to produce an outcome or reach 
a goal, and is an important contributor to goal achievement (Bandura, 1977). Self-efficacy 
is considered an important predictor of a successful quit attempt (e.g., Clyde et al., 2019; 
Ockene et al., 2000). Research has started to acknowledge the role of self-efficacy in couples’ 
behaviour change as well, however, it focusses on one’s own behaviour change only (i.e. 
couples with two smokers; Berli et al., 2018; Warner et al., 2018). For example, self-efficacy 
levels are intertwined in dual-smoking couples (Warner et al., 2018). In single-smoking 
couples there is only one target person who is trying to change his or her behaviour. In this 
case, non-smoking partners can express more or less confidence in the quit attempt of their 
partner, which is a form of other-efficacy (Lent & Lopez, 2002). Over and above patients own 
self-efficacy, high levels of other-efficacy were found predictive of survival (Rohrbaugh et 
al., 2004) and better health over time (Gere et al., 2014). However, the role of other-efficacy 
is unknown in smoking cessation research. Chapter 6 describes the first study to examine the 
role of other-efficacy in single-smoking couples in which the smoker is attempting to quit.
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Partner behaviours from a daily dyadic perspective
Most research on smoking uses a cross-sectional or longitudinal design, which are 

sometimes complemented with biochemical verification. These research methods often 
ask about psychosocial variables retrospectively (e.g., in the past month). In the last years, 
researchers are realizing the value of more intensive methods that capture the dynamic 
fluctuations of behaviour. Partner behaviours, smoking and relationship satisfaction are 
dynamic processes that show meaningful fluctuations on a daily level. For example, support 
(Scholz et al., 2016) and self-efficacy (Berli et al., 2015) have been found to fluctuate daily 
during a quit attempt. To gain insight in how psychosocial factors are associated with smoking 
and the couples’ relationship, the course of these variables is best studied as it unfolds in daily 
life.

Box 1: Diary method
The research design to study daily life is known under various names, 
e.g., daily diary study, ecological momentary assessment (EMA), 
experience sampling method, intensive longitudinal methods or 
ambulatory assessment. Constructs are assessed repeatedly within 
individuals over time, to characterise a process for each individual as it 
occurs in their natural context (Bolger & Laurenceau, 2013).

A daily diary design (see Box 1) allows us to learn more about the course of partner 
behaviours and health behaviour change, giving insights into fluctuations and temporal 
relationships. As data is collected daily, behaviour can be studied in situ with low recall bias 
(Shiffman, 2009). An important feature of the daily diary design, is that different types of 
research questions can be answered as constructs are examined on different levels (Bolger et 
al., 2003). That is, fluctuations within a participant, so-called within-person variation (level 
1), and differences between participants on their average levels (between-person variation, 
level 2, Bolger & Laurenceau, 2013) can be examined. For example, some non-smoking 
partners might be more supportive compared to other partners (between-person differences), 
but they can also be more supportive on some days compared to their usual day (within-
person fluctuations). As most common research designs in psychology are cross-sectional or 
longitudinal in nature, the results usually inform us about same time associations between 
variables (e.g., smokers who receive more support in general smoke less; between-person 
variation). The use of repeated measures does allow us to study persons’ trajectories, but 
measurements points are often across a larger time span. In contrast, the diary method allows 
the examination of day-to-day changes within persons in which every person acts as his or 
her own control, allowing for different research questions. For example, how is receiving 
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more support than is typical for a specific smoker related to their smoking behaviour? 
Therefore, the daily diary provides insight into possibly relevant fluctuating processes that 
can be targeted in more tailored interventions. In Chapters 5 and 6 the diary method is 
applied and the results describe these different levels of variance.

The daily diary design can be even more informative when both partners of a 
couple report their experiences. A dyadic diary design considers both members of a couple 
and refers to a design in which both partners report on events that have occurred within 
the everyday context of their relationship (Laurenceau & Bolger, 2005). In this thesis,  
Chapter 5 analyses the diary data using a dyadic score model (Iida et al., 2018). These multi-
level models take into account means and differences of partner behaviours within couples on 
a daily level and between couples.

Box 2: Definition
Throughout this thesis, the term smokers is used for participants who 
entered the study as smokers, even when they successfully quit during
the study. The term partner (singular) refers to the non-smoking part-
ner, unless otherwise stated.
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Outline of this thesis
In this thesis, five chapters will be presented that make use of dyadic data analysis as well 
as intensive longitudinal methods. The aim of this thesis is three-fold:

1: Conflicts and attitudes towards smoking in a single-smoking relationship

Chapter 2: Long-term single-smoking couples: attitudes, conflicts and relationship 
satisfaction

2: The effectiveness of partner support in the form of dyadic planning to quit

Chapter 3: A dyadic planning intervention to quit smoking in single-smoking couples: 
design of a randomized controlled trial

Chapter 4: A planning intervention to quit smoking in single-smoking couples: does partner
involvement improve effectiveness?

3: Partner behaviours and cognitions that play a role during a quit attempt

Chapter 5: Daily support and negative control during a quit attempt in single-smoking 
couples

Chapter 6: Self- and other-efficacy are related to current smoking during a quit attempt: a 
daily diary study in single-smoking couples
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Abstract

Objective: Smokers in a relationship with a non-smoker are alleged to be in a favourable 
environment to quit smoking, but these smokers do not necessarily quit. These couples 
might have smoking-related conflicts, caused by the desire of the non-smoker to change their 
partner’s behaviour. It is unknown whether conflicts related to smoking still occur in long-
term single-smoking couples and how this is related to their relationship satisfaction. 

Methods: A sample of 70 long-term, heterosexual, single-smoking couples filled in an online 
questionnaire. An Actor-Partner Interdependence Model (APIM) was estimated to examine 
whether both partners’ attitudes towards smoking were associated with perceived frequency 
of conflicts and relationship satisfaction. 

Results: The non-smokers reported a more negative attitude towards smoking than their 
smoking partners. Conflicts still occurred in 74% of the couples, although in some couples 
only rarely. For non-smokers, a significant actor effect was found for the attitude towards 
smoking on the frequency of conflicts, while for smokers, a significant partner effect was 
found. Both partners’ attitudes towards smoking were not related to relationship satisfaction. 

Conclusions: Both spouses reported more conflicts when the non-smoker holds a more 
negative attitude towards smoking. However, a more negative attitude was not related to 
lower relationship satisfaction. Engaging these non-smoking partners in education or 
counselling about smoking cessation might be a promising route to reach and help long-term 
smokers to quit smoking. 

Keywords: Actor-Partner interdependence model (APIM), tobacco smoking, single-smoking 
couple, relationship satisfaction, dyadic
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Introduction
One important factor that influences smoking behaviour, is the behaviour of the 

spouse (Falba & Sindelar, 2008). Usually, spouses are concordant in their smoking status 
(Castelnuovo et al., 2009), meaning that in most couples both spouses are either non-
smokers or smokers. Still, approximately 35% of the smokers have a non-smoking partner 
(Rüge et al., 2008). These smokers show more quit attempts (Dollar et al., 2009), and have 
a higher chance of successful cessation (Margolis & Wright, 2016), compared to smokers 
with a smoking partner. Therefore, these smokers are believed to be in a favourable quitting 
environment, yet we do find couples with one smoking partner who does not quit. 

The question arises whether smoking remains an issue in single-smoking couples, 
especially in long-term relationships. A discordancy in couples’ smoking behaviour is related 
to a significantly reduced relationship satisfaction over time (Homish et al., 2009). This 
might be caused by the fact that non-smokers, compared to smokers, tend to be more negative 
towards their partners’ smoking behaviour (Palmer et al., 2000). In line with this, smoking-
related interactions characterized by conflict predominantly occur in single-smoking couples 
(Bottorff et al., 2005). However, to maintain a long-term relationship, couples have likely 
found a way to deal with the smoking behaviour. 

Overt conflicts related to smoking are probably the result of different opinions of 
partners about smoking, where the non-smoking partner wants to prompt the smoker to 
quit. When a non-smoker holds a negative attitude towards smoking, being in a relationship 
with a smoker could cause dissonance between their cognitions (i.e. disliking smoking) and 
behaviour (i.e. loving someone who smokes). This dissonance leads to activities oriented 
towards dissonance reduction (e.g., changing smoking behaviour or changing the attitude) 
(Festinger, 1957). In other words, some non-smokers may have accepted that their partner 
is a smoker and have a relatively positive attitude towards smoking. Others still have a 
negative attitude and might try to change their partners smoking behaviour. In line with 
this, when a partner is not consistent with one’s ideal perception, partners engage in more 
strenuous attempts to change their partner (Overall et al., 2006). Additionally, the desire to 
change one’s partner’s health behaviour predicts the use of all kinds of tactics (both positive 
and negative, Butterfield & Lewis, 2002). However, more negative tactics (e.g., negative 
emotions or withdrawing affection) are used when the attempt is directed at decreasing 
health-compromising behaviour (Butterfield & Lewis, 2002). Therefore, the attitude towards 
smoking of the non-smoking partner and hence their desire to change the smoking behaviour 
might result in negative behaviours that lead to conflicts. 
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We hypothesize that the attitude towards smoking plays an important role in the 
frequency of conflicts and relationship satisfaction of single-smoking couples. Specifically, a 
more negative attitude towards smoking of the non-smoker is expected to be related to more 
conflicts and a lower relationship satisfaction in couples.

Method

Participants and Procedure
Participants aged older than 18 years were approached by recruitment company 

Survey Sampling International (SSI) (http://www.surveysampling.com/). Inclusion criteria 
were: 1) being a regular smoker (i.e., smoking daily or several times per week), 2) having 
a non-smoking partner, 3) being married or in a committed heterosexual relationship for 
at least one year, 4) living together and 5) no pregnancy at the time of the study. This 
study was part of another study focussing on conflict patterns, which might differ between  
same-sex and heterosexual couples (Gottman et al., 2003; Wickham et al., 2016), therefore, 
only heterosexual couples were invited to participate. Participants were told the study was 
about smoking behaviour in couples with one smoker. The study was approved by the Ethical 
Committee of Psychology of the University of Groningen (ppo-015-049) and complies with 
the Dutch law on Medical Research involving human subjects (M15.184009).

In total, 371 participants started the survey. At the end of the survey, the smokers could 
leave the email address of their partner. When the partner also filled in the questionnaire, the 
smokers received more panel points. Of the smokers, 132 provided their partner’s email 
address to participate. There were no significant differences between the group of smokers 
who invited their partner and those who did not, in attitude towards smoking (invited: M= 
2.06, SD= 0.91, not invited: M= 1.87, SD= 0.75), frequency of conflicts (invited: M= 2.23, 
SD= 0.94, not invited: M= 2.25, SD= 1.00) and relationship satisfaction (invited: M= 6.52, 
SD= 1.60, not invited: M= 6.38, SD= 1.80). In the end, 84 (64%) partners provided consent 
and filled in the questionnaire. Some participants filled in their survey twice, were incomplete, 
or did not meet the inclusion criteria and were therefore excluded from analysis. Finally, data 
of 70 couples was used in the analyses (age: M= 49.13, SD= 12.25): 70 smokers (38 females, 
age: M= 49.00, SD= 11.08) and 70 non-smokers (38 males, age: M= 49.26, SD= 13.40).

Measures
The online survey was created using Unipark and administered in Dutch. Participants 

had to give informed consent to continue to the questionnaire. 
Attitude towards smoking. Participants indicated their attitude on five 5-point 

semantic differential items (α= .89 for smokers, α= .90 for non-smokers); bad/good, foolish/
wise, unfavourable/favourable, undesirable/desirable, detrimental/beneficial (Shen, 2010). 
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Frequency of conflicts. Participants were asked how often they engaged in smoking 
related conflicts (1= ‘Never’, 2= ‘Rarely’, 3= ‘Sometimes’, 4= ‘Fairly often’, 5= ‘Almost 
always’).

Relationship satisfaction. Participants filled in the 10-item marital subscale of the 
Maudsley Marital Questionnaire (Joseph et al., 2007), answers were scored on a 9-point 
Likert scale (α= .94 for smokers, α= .94 for non-smokers). 

Smoking behaviour. Smokers were asked how many cigarettes they smoked daily, at 
what age they started smoking and how often they tried to quit. Non-smoking partners were 
asked whether they wanted their partner to quit smoking (1= ‘Not at all’ to 7= ‘Definitely 
yes’.

Statistical Analysis
An Actor-Partner Interdependence Model (APIM) was used to control for 

interdependence among the couples, and was estimated using linear multilevel analysis (level 
of significance was α= .05). Actor effects are the effects of one’s own predictor on one’s own 
outcome, whereas partner effects concern effects of one’s own predictor on the other partners’ 
outcome. To better understand the dyadic covariance in the outcome variables, cumulative 
APIM effects were calculated (Burns, 2019). Smoking status and attitude towards smoking 
(grand mean centred) were added as fixed effects. Two levels were used; level one represented 
individual differences, level two clustered the data in dyads. The repeated covariance type 
used was compound symmetry heterogeneous (CSH), since this is the preferred method in 
dyadic models (Kenny et al., 2006). Based on Kenny et al. (2006), the two-intercept model 
was estimated using maximum likelihood estimation. Couples could be identified with a 
unique number, and individuals could be distinguished by smoking status. Data was analysed 
using IBM SPSS Statistics 25.

Results

Sample 
The non-smokers (n= 70) in our sample reported a more negative attitude towards 

smoking (M= 1.47, SD= 0.62) than their smoking partners (n= 70, M= 1.94, SD= 0.88, 
t(124,31)= 3.62, p < .001, r = .36, p = .002). Of all participants, 26% reported they never 
had conflicts about smoking, 36% rarely, 29% sometimes, and 8% fairly often. Non-smokers 
reported a similar frequency of conflicts (2.27, SD= 0.93) as their smoking partners (2.10, 
SD= 0.90, t(138)= -1.11, p = .271, r = .60, p <.001). Smokers’ relationship satisfaction (6.75, 
SD= 1.45) was comparable to that of their non-smoking partners (6.84, SD= 1.35, t(138)= 
-0.39, p = .700, r =.47, p <.001). The average relationship duration was 22.07 years (SD= 
13.93). The smokers reported an average of 14.94 cigarettes smoked daily (SD= 10.44), have 
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smoked for 32.87 years (SD= 11.79) and tried to quit 2.50 times (SD= 3.33). The majority 
of non-smoking partners indicated that they wanted their partner to quit smoking (84% 
reporting 5 or higher).

Table 1. Actor-Partner Interdependence Model for attitude towards smoking predicting frequency of 
conflicts and relationship satisfaction

APIM analyses 
For non-smokers, a significant actor effect was found (Table 1, b = -0.85, p < .001), 

while for smokers, a significant partner effect was found (b = -0.37, p = .038) on their own 
reported frequency of conflicts. The dyadic correlation of 0.60 in frequency of conflicts was 
for 64% explained by the APIM model, with non-smoker driven effects as main contributor 
(-0.85*-0.37 = 0.31 = 52%, Table 2). Thus, when the non-smoking partner holds a more 
negative attitude towards smoking, both the smoker (partner effect) and the non-smoker 
(actor effect) reported more conflicts about smoking. The smokers’ attitude was not related 
to the frequency of conflicts reported by either partner. No significant actor or partner effects 
were found for the attitude towards smoking on relationship satisfaction (Table 1). The 
dyadic correlation of 0.47 in relationship satisfaction was for 21% explained by the APIM 
model, with non-smoker driven effects as main contributor (0.38*-0.14 = -0.05 = 11%). Thus, 
participants own nor their partner’s attitude towards smoking was related to their own or the 
other partner’s relationship satisfaction.
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smokers reported an average of 14.94 cigarettes smoked daily (SD= 10.44), have smoked for 

32.87 years (SD= 11.79) and tried to quit 2.50 times (SD= 3.33). The majority of non-

smoking partners indicated that they wanted their partner to quit smoking (84% reporting 5 or 

higher).  

Table 1. Actor-Partner Interdependence Model for attitude towards smoking predicting 

frequency of conflicts and relationship satisfaction 

 Frequency of conflicts  Relationship satisfaction 

   95%  CI    95%  CI 

Effect b SE Lower Upper  b SE Lower Upper 

Smoker (S) 2.04** 0.12 1.81 2.28  6.70** 0.20 6.31 7.09 

Non-smoking partner (NS) 2.05** 0.11 1.84 2.27  6.99** 0.18 6.63 7.35 

S *Actor Attitude -0.13 0.13 -0.37 0.12  0.07 0.21 -0.35 0.49 

NS * Actor Attitude -0.85** 0.16 -1.17 -0.52  0.38 0.27 -0.16 0.92 

S * Partner Attitude -0.37* 0.18 -0.73 -0.02  -0.14 0.30 -0.74 0.45 

NS * Partner Attitude 0.11 0.12 -0.12 0.34  -0.28 0.19 -0.67 0.10 

Note. * p < .05, ** p < .001. 

APIM analyses 

For non-smokers, a significant actor effect was found (Table 1, b= -0.85, p< .001), while for 

smokers, a significant partner effect was found (b= -0.37, p= .038) on their own reported 

frequency of conflicts. The dyadic correlation of 0.60 in frequency of conflicts was for 64% 
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Table 2. APIM effects on the dyadic correlation between smoker and non-smoker in reported outcome 
variables with attitude towards smoking as predictor.

Discussion
The aim of this study was to examine whether the attitude towards smoking is related 

to conflicts in long-term single-smoking couples and their relationship satisfaction. As 
hypothesized, non-smokers had a more negative attitude towards smoking than their smoking 
partners did, and this was related to having more conflicts about smoking as reported by both 
partners. The couple’s relationship satisfaction seemed unaffected by both spouses’ attitude, 
indicating that they found a way to remain satisfied despite their difference in smoking 
behaviour. Nevertheless, the majority of non-smoking partners indicated the wish for their 
partner to stop smoking. 

Interestingly, even in long-term relationships, the attitude towards smoking of non-
smoking partners, and not of the smoker, plays a role in the relationship: these couples reported 
more conflicts. A possible explanation for this is that the non-smoker is usually the one who 
initiates the conflicts. This supports the idea that the non-smoker still has the desire to change 
their partners’ smoking behaviour and tries to do so by engaging in more forceful attempts to 
change their partner (Overall et al., 2006). Indeed, most couples reported conflicts, although 
some of these couples only had them rarely, and 26% of the couples reported they never 
have conflicts about smoking. This indicates that part of the couples might have accepted the 
situation; hence their attitude no longer leads to overt conflicts. This might also explain why 
the attitude towards smoking of both spouses was not related to how satisfied both partners 
are with their relationship. Acceptance of smoking behaviour could be important to maintain 
a satisfying relationship: couples in which smoking keeps causing conflicts probably do not 
stay together for long. When the non-smoker has accepted the smoking behaviour, other 
aspects of their relationship are more important to their satisfaction. 
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Table 2. APIM effects on the dyadic correlation between smoker and non-smoker in reported 

outcome variables with attitude towards smoking as predictor.  

 Frequency of conflicts Relationship satisfaction 

Smoker-effect driven 0.01 (2%) 0.02 (4%) 

Non-smoker-effect driven 0.31 (52%) 0.05 (11%) 

Actor-effect driven 0.04 (7%) 0.01 (2%) 

Partner-effect driven 0.01 (2%) 0.01 (3%) 

Total APIM effect 0.38 (64%) 0.10 (21%) 

Residual 0.22 (36%) 0.37 (79%) 

Total 0.60 (100%) 0.47 (100%) 

 

Discussion 

The aim of this study was to examine whether the attitude towards smoking is related to 

conflicts in long-term single-smoking couples and their relationship satisfaction. As 

hypothesized, non-smokers had a more negative attitude towards smoking than their smoking 
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A limitation of this study is that out of 371 smokers with a non-smoking partner, 
only 132 invited their partners. Recruiting couples is a challenging task and it could result 
in a biased sample. Happier couples with lower levels of negative affect are more likely 
to participate in research together (Hagedoorn et al., 2015). However, no differences were 
found in attitude, frequency of conflicts or relationship satisfaction between the smokers who 
invited their partner and those who did not. The results were based on self-report, and are 
therefore subject to potential bias as it might increase awareness of these behaviours. Also, 
the frequency of conflicts was not measured objectively (e.g., once a week/month). Couples 
might differ in their opinion on how often conflicts should occur before labelling it in the 
categories used. Lastly, due to the small sample size, it was not possible to add possibly 
relevant moderators to the analyses, such as the non-smokers smoking history, number of 
quit attempts and the intention to quit smoking. Future research should take a broader view 
at communicative behaviours, such as supportive behaviours. 

This study indicates that smoking behaviour remains an issue for the majority of 
the non-smoking spouses. When non-smokers feel more negative about smoking and 
conflicts occur frequently, they might be more willing to accept help on how to effectively 
communicate about smoking and support their partner in a quit attempt. Therefore, engaging 
these non-smoking partners in education or counselling about smoking cessation, might be a 
promising route to reach and help long-term smokers to quit smoking.

Conclusion
In long-term single-smoking relationships, smoking is still a topic that causes conflicts, 

especially when non-smokers have a strong negative attitude towards smoking. However, 
relationship satisfaction seemed unaffected by a more negative attitude of non-smoking 
partners. Couples might have found a way to deal with, or accepted the smoking behaviour. 
Accepting smoking behaviour could be important to maintain a satisfying relationship.
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Abstract

Background: Tobacco use is the largest preventable cause of death. Smoking cessation 
interventions that use implementation intentions show promising results. Implementation 
intentions are if-then plans that specify a certain behaviour within a situational context. 
This study will examine whether involving a non-smoking partner could improve planning 
interventions, and whether and which partner interactions underlie this effectiveness. 

Methods: This single-blind randomized controlled trial has a longitudinal design with a 
baseline questionnaire, end-of-day measurements for three weeks starting on the quit date, 
and a follow-up questionnaire after three months. Participants: single-smoking couples who 
live together and are in a relationship for more than one year. Setting: couples are randomized 
to either a dyadic or individual planning condition. After the intervention the smoker attempts 
to quit smoking and the diary measurements start. Measurements: The primary outcome 
variable is smoking abstinence. Secondary outcome measures are smoking behaviour and 
relationship satisfaction. Partner interactions are examined as a possible mediator. 

Discussion: This RCT is the first to examine the effectiveness of dyadic planning to quit 
smoking in single-smoking couples. Partner interactions are thought to play an important 
role during the quit attempt, and therefore in the effectiveness of the intervention. This RCT 
will provide more insight into which daily partner interactions are beneficial for smoking 
abstinence and the couples’ relationship satisfaction, and whether the type of intervention 
is related to different types or levels of partner interactions and smoking behaviour. When 
proven effective, this planning intervention in combination with coaching for the non-
smoking partner will be a valuable and low-cost addition to existing smoking interventions. 

Trial registration: The trial is retrospectively registered on 19/04/2017 on www.trialregister.
nl (TC: 6398).

Keywords: implementation intentions, smoking cessation, tobacco, dyadic, relationship 
satisfaction, couple, non-smoking partner, diary, ecological momentary assessment, 
randomized controlled trial
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Background
Despite discouraging measures and intervention programs to help individuals to 

quit smoking, the percentage of smokers in the Netherlands is still about 24% [1]. With 
tobacco smoking as the largest preventable cause of death [2], successful smoking cessation 
interventions are important. The use of implementation intentions seems a promising method 
to help smokers to quit [3]. This RCT examines whether involving a non-smoking partner 
could improve planning interventions, and whether and which partner interactions underlie 
this effectiveness. 

Implementation intentions are if-then plans that specify a certain behaviour within a 
situational context [4]. These intentions show enduring changes in behaviour and therefore 
increase the likelihood to achieve one’s goals. An example of an implementation intention is: 
“After dinner when I crave a cigarette, I’m going for a walk instead of smoking a cigarette.” 
Planning interventions (in which implementation intentions are formed) are in general 
effective in changing health behaviour [5], and it shows promising results for smoking 
behaviour [3]. Specifically, forming if-then plans (e.g., of what to do when one has cravings 
or when one is in a situation where one usually smokes) has been found to decrease smoking 
habits (i.e. smoking automatically without thinking about it) and the number of cigarettes 
smoked in a group of current smokers. 

To enhance the efficacy of implementation intention interventions, involving the 
spouse could be beneficial [6]. The health behaviour of a spouse is an important influencing 
factor of one’s own health behaviour, including smoking [7]. Research shows that smokers 
partnered with a non-smoker (i.e. single-smoking couples), compared to those partnered with 
a smoker, more often try to quit [8, 9], use less tobacco [10] and have an increased likelihood 
of (successful) smoking cessation [11]. Approximately 35% of the smokers have a non-
smoking partner [11, 12]. Additionally, non-smokers, compared to smokers, are more willing 
to support their partner’s quit attempt and to use influence tactics such as complimenting 
on not smoking or criticizing smoking behaviour [13]. This intended support is even higher 
when partners are more satisfied with their relationship. Receiving partner support seems an 
important contributing factor to successful smoking cessation. When smokers bring a support 
partner to a smoking cessation therapy, the abstinence rate is significantly greater and more 
likely to be sustained for at least one month [14]. Support from a non-smoking partner, both 
prior to and during a self-set quit attempt, was related to less smoking [15]. After the quit 
date, when support is needed the most, changes in support were even stronger related to 
changes in number of cigarettes smoked. All in all, one could say that smokers who are in a 
single-smoking relationship are in a favourable social environment to quit smoking. The next 
step is to examine how this favourable environment can be used to help the smoker to quit. 
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In our RCT, we aim to involve the non-smoking partner before the quit date by 
asking the couple to jointly create an if-then plan for the smoker to quit smoking. This would 
change the role of the partner from just a support provider to a part of the team: quitting 
smoking becomes a dyadic effort. In dyadic planning, the partner can help by thinking of and 
supporting plans such as how to resist the temptation of smoking a cigarette. We will examine 
the effect of dyadic planning to quit smoking in comparison to individual planning, where the 
smokers make a plan on their own. 

Research on dyadic planning is limited. To the best of our knowledge, there are no 
studies focusing on dyadic planning to quit smoking. Dyadic planning has been studied in 
the context of implementing a new (health) behaviour. However, it did not help to involve 
the partner in planning to increase daily physical activity in target persons and their partners 
[16], nor to integrate pelvic-floor exercise in daily life after prostatectomy [17]. On the other 
hand, dyadic planning (compared to individual planning) was more successful regarding 
maintenance of these exercises [18]. Therefore, dyadic planning might be a promising 
method to prevent relapse. Dyadic planning also seemed to buffer the detrimental effects 
that negative control of the partner had on behaviour change [17]. Perhaps the controlling 
behaviour of the partner feels justified because the couple is operating as a team; social 
control might be perceived differently. 

Several aspects might explain why no intervention effects were found. As the authors 
state, dyadic planning might occur in all couples as a general adjustment strategy after 
surgery [17], so partners could have involved themselves in the planning in both conditions. 
Dyadic planning failed to increase physical activity in target persons and their partners in 
daily life [16]. Although this study had a target person that was the focus in the planning, 
this target person was randomly chosen within the couple and the plans could apply to both 
partners. Accordingly, increased activity was expected in both partners: the partners’ activity 
was also monitored. This might compromise the measure of the effect of the dyadic planning, 
since when the partner is not changing his or her behaviour, the target person might be less 
motivated to do so. In our study, the drafted plans are only applicable to the smoker, therefore 
creating a different situation within the couple. The target person is clear, and the role of the 
partner is to help with the plan and to support the smoker. 

Collaborative planning has also been studied in the context of implementing a new 
(health) behaviour and results seem promising. It can be distinguished from dyadic planning, 
in that the partner is not only involved in creating the plan, but also plays a role in the plan 
itself (e.g., enacting a behaviour together) [6]. When the partner was involved in creating 
collaborative implementation intentions to increase physical activity in counsel employees, 
it was more effective [19]. These participants lost more weight over time and were more 
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physically active then participants who made intentions individually. Since, smoking in 
single-smoking couples is likely an individual activity, often performed in the absence of the 
partner, plans have to be created that can be acted upon alone. However, couples are allowed 
to integrate collaborative plans for times they are together (e.g. taking a walk together or 
playing a game when the smoker has a difficult moment in the evening). Therefore, the main 
elements of the intervention lie in the dyadic planning, while collaborative planning may be 
part of the plan only when the spouses make it so. We therefore call the intervention a dyadic 
planning intervention. 

Measuring partner support is an important step to fully understand the effectiveness of 
and working mechanisms behind a dyadic and individual planning intervention. Therefore, 
in our RCT partner support that occurs naturally in both conditions will be examined (Fig 
1). The nature of support for the smoker does matter. A greater frequency of supportive 
behaviours of the partner predicts cessation attempts [20], while negative behaviours such 
as criticizing, nagging and policing in relation to smoking are impediments to smoking 
cessation [21]. The nature of support can fluctuate during the course of a quit attempt. During 
moments of relapse, the likelihood of negative support increases and the smoker is perceived 
as less committed to quitting smoking by their partner [22]. Also, quitting increases anger, 
irritability and frustration in smokers [23], which might trigger conflicts between spouses. 
Dyadic planning might act as a buffer for negative behaviours [17]. When the non-smoking 
partner is involved in creating implementation intentions, quitting smoking becomes more 
a dyadic effort than an individual effort. Support might be different or perceived as different 
when the couple is operating as a team, compared to when one partner of the couple is 
working on the task alone. This might explain why dyadic planning can act as a buffer for 
negative behaviours while individual planning does not show this effect [17]. So, dyadic 
planning could be more effective for successful smoking cessation, because it influences the 
provided support and behaviour of the partner, or the perception of these responses, or both.

Figure 1. The proposed model with partner interactions as a mediator.
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Aims of the present study 
The primary aim of this study is to assess immediate effectiveness and effectiveness 

over time of a dyadic planning intervention compared to an individual planning intervention 
for smoking cessation in smokers with a non-smoking partner. We hypothesize that participants 
in the dyadic planning condition will report fewer cigarettes smoked and a longer duration 
of abstinence than participants in the individual planning condition. We also hypothesize that 
participants in the dyadic planning condition will report higher relationship satisfaction than 
participants in the individual condition.

 The secondary aim of this study is to examine possible underlying mechanisms 
in effectiveness in terms of partner interactions. We will examine differences between the 
conditions in the nature and frequency of partner interactions and how they are related to 
daily smoking behaviour and relationship satisfaction. We hypothesize that partners in the 
dyadic condition show more supportive behaviours in general and after a weak moment (of 
relapse), more often discuss weak moments, the plan, and the quit attempt. Additionally, we 
hypothesize that negative responses of the partner in the dyadic condition are less strongly 
related to a decrease in relationship satisfaction than in the individual condition.

Methods

Participants 
Participating couples must consist of one smoker (smoking cigarettes every day or 

multiple days per week) and one non-smoker, who are in a relationship for at least one year 
and living together. Both partners should have their own mobile phone, for receiving the 
daily questionnaire. Exclusion criteria are pregnancy and aged younger than 18. Participants 
from the Netherlands can enrol from April 2017 to July 2018. 

Procedure 
This single-blind randomized controlled trial has a longitudinal design with a baseline 

questionnaire, measurements once a day for three weeks, and a follow-up questionnaire after 
three months (Fig 2). Participants are recruited using social media (e.g., Facebook, Twitter), 
by repeatedly posting a short advertisement with a link to the website [24]. Facebook appears 
to be an effective channel to recruit single-smoking couples [25]. When couples want to 
participate, they can fill in an application form on the website, which asks for both members’ 
e-mail addresses and their smoking status. The applications are organized in an encrypted 
file, where they are randomly assigned to either the individual or dyadic condition, and 
receive a respondent number and couple code. Participants can stop participating at any time 
upon request. 
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Baseline (T0). A message will be sent to the e-mail addresses participants provided 
through the website. This e-mail contains information about every part of the study, 
participation and privacy regulations. Every participant will get a personalized link to the 
baseline questionnaire (T0), where participants give their informed consent. At the end of 
this survey, participants will be asked to fill in their home address and phone number. These 
data will be added to the encrypted file with participant information. Then, a package will 
be sent to the given address, containing an information letter, an instruction manual with 
frequently asked questions (FAQs) about the diary period, and a closed coloured envelope. 
This envelope contains either a blank individual or a dyadic planning sheet. 

Intervention and diary period (T1). A few days after sending this package, the 
intervention is offered by phone (more information below). After the intervention, participants 
are guided by the researcher to register their phone numbers on the website of the text message 
service (www.surveysignal.com). Participants get a few example questions, to practice filling 
in the diary, followed by instructions about the diary questionnaires. The day after filling in 
the planning sheet, the first text message will be sent by Survey signal. Every evening, for 
the following 21 days both partners get a text message with a link to the diary questionnaire. 
After 11 days, participants receive a motivating email, which states that they filled in half 
or more than half of the questionnaires and that we value their participation. When several 
diaries are missed, an email is send to ask if there are problems or if we can do anything to 
make their participation easier (e.g., changing the time of the text message). After completing 
the diary, participants receive a voucher of 20 euros as a compensation for their time. 

Follow-up (T2). Three months after the diary has ended, couples receive an email 
with a follow-up questionnaire (T2). Reminders will be send to increase the response rate. 
When both partner fill in this questionnaire, they will receive a second compensation, again a 
voucher of 20 euros. At the end of the questionnaire, participants will be debriefed and given 
information on how to receive the study results.
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Figure 2. Participant timeline.

Randomization 
Couples are randomized by the researchers by means of flipping a coin. Conditions 

are predetermined (before registration of the couple) by this method for every block of ten 
couples, to exclude any kind of influence the researchers might have. The randomization is 
single-blind; couples do not know that there are two different conditions until the debriefing 
that is given after the follow-up questionnaire. When participants do not fill in the follow-up 
questionnaire, the debriefing is sent to them by e-mail.

Detailed description of intervention and groups 
The intervention is based on a planning sheet originally used to enhance pelvic floor 

exercise after prostatectomy among prostate cancer survivors [17]. Participants were asked 
when and where they were going to perform these exercises. Because quitting smoking is 
a different kind of behaviour, the sheet was adapted. Instead of focusing on starting with 
a health enhancing behaviour, it is focused on stopping an unhealthy behaviour. Text and 
examples were adapted to fit the situation of a smoker and we ask participants to sign the 
plan to make it more official. The main idea, of creating implementation intentions, remained 
the same. 
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Condition 1: dyadic planning intervention. The couple is asked to open the coloured 
envelop and read the instructions out loud, so the researcher on the phone is also able to hear 
in which step the couple is. The first step is to write down moments that the smoker usually 
smokes. The partner is invited to help and also think of moments that might have been 
forgotten. If the partner does not involve him or herself in the task, the researcher will ask if 
he or she has any additions. The researcher makes sure that the list of moments is complete, 
for example by asking when the first and last cigarette on a day is smoked and whether 
there are any important moments that occur less frequently (e.g., birthdays, going out). The 
second step is writing down where these moments occur, and how to prevent smoking at 
these moments. Again, partners are asked to help the smoker. Plans have to be concrete 
actions; this is monitored by the researcher. For every moment a plan is made (e.g., going for 
a walk instead of smoking after lunch). Finally, the couple indicates how feasible each plan 
is on a scale from 1 to 5. On the last page of the planning sheets, the smoker writes down the 
quit date (the next day), and both partners put their signature to make it ‘official’. They are 
asked to make a picture of the plan and email it to us, when possible, during the phone call. 

Condition 2: individual planning intervention. When the non-smoking partner is 
next to the smoker, the researcher asks him or her to leave the room and not be present while 
filling in the planning sheet. Then, the smoker is asked to open the colored envelope, and 
read the instructions out loud. The planning sheet and steps are similar to the dyadic planning 
condition, the only difference being the partners’ absence during the intervention. Therefore, 
only the smoker makes and signs the plan. When the smoker has sent the plan by email, the 
partner can renter the room for the diary instructions.

Measures 
Table 1 shows all variables that are measured (including exploratory/potential 

covariates). 
Primary outcomes. The primary outcome is self-reported smoking abstinence from 

tobacco smoking. Every day, participants are asked whether they smoked and if so, how 
many cigarettes (1, 2, 3, 4, 5, >5). In the follow-up questionnaire, participants are asked about 
their smoking behaviour to assess effectiveness over time. 

Secondary outcomes. In the baseline and follow-up questionnaire, participants fill 
in the Dutch version of the Maudsley Marital Questionnaire [26, 27]. The scale contains 15 
questions that are answered on 9-point Likert scales (e.g., ‘How much are you committed 
to this marriage?). Daily relationship satisfaction is measured by asking participants how 
satisfied they are with their relationship at that moment. The scale ranges from 1 = ‘Unhappy’ 
to 10 = ‘Very happy’. 
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responded. Partner responses (supportive and negative) to difficult moments are measured by 

four items (i.e., supportive, motivating, angry/irritated, blaming) and participants are asked to 

score these on a scale from 1 = ‘Not at all’ to 7 = ‘Very much’.  

 

Table 1: Content of the baseline, diary and follow-up questionnaire. 

Measures Baseline Diary Follow-up 
Baseline information Smoker Partner Smoker Partner Smoker Partner 
Socio-demographics X X     
Smoking details and history X X   X  
Quit attempt history X      
       
Primary & Secondary outcomes Smoker Partner Smoker Partner Smoker Partner 
Number of cigarettes smoked X  X X X X 
Hiding of smoking  X    X  
Duration of abstinence     X X 
Perceived frequency of 
smoking-related conflicts (SRC) 

X X   X X 

Relationship satisfaction  X X X X X X 
Smoking dependence  X  X X X  
Smoking now compared to 
before quit attempt 

    X X 

       
Mediators Smoker Partner Smoker Partner Smoker Partner 
Details of partner contact   X X   
Partner responses   X X   
Partner responses to difficult 
moment 

  X X   

       
Exploratory outcomes and 
potential covariates 

      

Attitude towards smoking X X     
Affect (PANAS) X X X X   
Opinion partner about 
quitting/smoking behaviour 

X X    X 

Influence of SRC X      
Perceived susceptibility X X   X X 
Perceived relatedness X X   X X 
Self-compassion towards 
relapse 

  X X X X 

Intention to quit X    X  
Taking steps to go smoking   X    
Use of smoking replacement   X X X X 
Difficulty quitting   X X   
Adherence to planning   X X X X 
Helpfulness of planning   X X X X 
Conflicts not related to smoking   X X   
Interference of quitting with 
relationship 

  X X   

Details social contacts   X X   

Table 1: Content of the baseline, diary and follow-up questionnaire.
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Interference of quitting with 
social contact 

  X    

Other health behaviours X X     
SRC initiator X X     
SRC recentness X X     
SRC pattern  X X     
Partner interaction 
questionnaire 

X X     

Details most difficult moment   X X   
Distraction from smoking   X X   
Motivation to remain quit   X    
Evaluation of diary   X X X X 
Self-efficacy to quit X  X X   
Daily activities   X X   
Role of smoking in break-up     X X 
Influence of plan on 
relationship 

    X X 

Missing smoking     X  
 

Data Management 

Online data is collected on the secured  and password protected server of Unipark [28] and 

regular (anonymous) back-ups are saved on the secured and password protected server of the 

University Medical Center Groningen, only assessable by the involved researchers. The 

surveys are online and programmed in such a way that no questions can be skipped or 

answered different than the scale, therefore, range checks are not necessary. Data will be 

monitored for missing days during the study period.     

Statistical analyses 

For our primary aim we will compare the proportion of successful abstainers in both groups, 

weekly (day 7, 14, 21) and after 3 months (primary outcome variable). Primary analyses are 

conducted with baseline and follow-up data according to the intention-to-treat approach. 

Secondly, we will compare the number of cigarettes smoked between the groups, controlling 

for baseline smoking (secondary outcome variable). Similar comparisons will be made for 

relationship satisfaction (secondary outcome variable). Additional independent and paired 

post-hoc t-tests will be performed to examine between-group and within-group differences, 

and chi-square tests for categorical variables. For the secondary aim, we will examine the 
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Mediators. Daily partner interactions (supportive behaviours and negative responses) 
will be examined as a possible mediator in the relationship between the intervention and the 
primary outcomes. First of all, participants are asked whether they had contact with their 
partner today (e.g., talking, texting). If they had contact, they are asked how satisfied they 
are about this (1 = ‘Not at all’ to 7 = ‘Very much’). Details are asked about the time spent 
with the partner (e.g., how much time, when during the day). Supportive behaviours and 
negative responses are measured by seven questions about interactions about smoking and 
the planning (e.g., today my partner motivated me to remain abstinent, today my partner did 
not show interest in my planning, today my partner and I had a fight about my planning). The 
answer scale ranges from 1 = ‘Not at all’ to 7 = ‘Very much’. Participants are asked whether 
they discussed the most difficult moment of that day with their partner, and if so how he/she 
responded. Partner responses (supportive and negative) to difficult moments are measured by 
four items (i.e., supportive, motivating, angry/irritated, blaming) and participants are asked 
to score these on a scale from 1 = ‘Not at all’ to 7 = ‘Very much’. 

Data Management 
Online data is collected on the secured and password protected server of Unipark [28] 

and regular (anonymous) back-ups are saved on the secured and password protected server 
of the University Medical Center Groningen, only assessable by the involved researchers. 
The surveys are online and programmed in such a way that no questions can be skipped or 
answered different than the scale, therefore, range checks are not necessary. Data will be 
monitored for missing days during the study period. 

Statistical analyses 
For our primary aim we will compare the proportion of successful abstainers in both 

groups, weekly (day 7, 14, 21) and after 3 months (primary outcome variable). Primary 
analyses are conducted with baseline and follow-up data according to the intention-to-treat 
approach. Secondly, we will compare the number of cigarettes smoked between the groups, 
controlling for baseline smoking (secondary outcome variable). Similar comparisons will 
be made for relationship satisfaction (secondary outcome variable). Additional independent 
and paired post-hoc t-tests will be performed to examine between-group and within-group 
differences, and chi-square tests for categorical variables. For the secondary aim, we will 
examine the effects of partner interactions on same and next-day smoking behaviour and 
relationship satisfaction (concurrent and lagged effects). Multilevel modelling will be used 
to analyse the diary data [29]. The diary data is nested within individuals and couples. Multi-
level analyses will take into account between-person variation (individual variation from the 
grand mean) as well as within-person variation (an individual’s daily variation from their 
personal mean). To examine the indirect effect of the intervention on smoking and relationship 
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satisfaction via partner interactions, we will conduct a within-person mediation analysis, 
allowing for random intercepts and slopes [29]. We will check whether the randomization 
was successful regarding demographical, smoking and relationship variables. If not, those 
variables will be taken into account as covariates in the analyses.

Power analysis 
In literature, 15.48% of the participants successfully quit smoking after an intervention 

using implementation intentions, measured one month later [3]. Therefore, we expect an 
abstinence rate of 15% in the individual planning (control) group. With a power of 0.8 and 
an alpha of .05, we need 70 couples per group to detect a relevant increase in effectiveness 
of 20% (primary aim). Additionally, we consider a minimal decrease of 50% in number of 
cigarettes, between baseline and follow-up, relevant [30]. 

A minimum sample of 50 cases is advised in a multi-level design [31] and diary 
studies in this research area are usually between 60 and 100 participants. Considering a power 
of .80 and an alpha of .05, the power analysis showed that a net sample size of 82 couples is 
sufficient to find an effect size of at least .3 (a medium effect) in the diary between smoking-
related interactions and smoking behaviour (secondary aim). Therefore, with the sample of 
140 couples we have sufficient power to detect a relevant difference in effectiveness of the 
intervention as well as the research questions related to the diary data. To take into account 
drop-out, we aim to include 15% extra couples.

Discussion
Our study is the first to examine the immediate effectiveness and effectiveness over 

time, of dyadic planning to quit smoking in single-smoking couples. Current research on 
dyadic planning is limited and shows mixed results. Previous RCTs mainly focused on the 
implementation of new behaviours (e.g., increasing activity or doing pelvic-floor exercises). 
This RCT will give more insight into the effectiveness of dyadic planning when it is used to 
quit with an unhealthy behaviour. If cooperating with a non-smoking partner improves the 
planning intervention, it can be considered as a valuable and low-cost addition to existing 
smoking cessation interventions. 

Partner interactions play an important role in a quit attempt [14, 15, 32]. Therefore, 
in addition to examining the effectiveness of the planning intervention, we will examine 
daily partner interactions that might be the working mechanism behind a successful couple 
intervention. The experience sampling method is an ideal way to examine partner support 
and its daily effects and fluctuations. An end-of-day diary could show fluctuations in partner 
support over the course of a quit attempt, the effect that support has on smoking behaviour, 
and whether couples show differences in support that might be affected by whether their 
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planning was dyadic or individually. For example, it could show differences between the 
intervention and control group in how the partner responds to difficult moments. If certain 
partner interactions are found to have a positive influence on the abstinence rate, these could 
be advised in cessation interventions in which a non-smoking partner is involved. One could 
instruct partners how to provide support in general and during difficult moments. 

As we also measure relationship satisfaction on a daily basis, we are able to see 
associations between daily interactions in general and related to the quit attempt and how 
these are associated with relationship satisfaction. Results could show a trade-off; some 
behaviours might be helpful for the quit attempt, but damaging to the relationship. Therefore, 
the results of this study can be used not only to provide a better cessation intervention, but also 
to help maintain a good relationship satisfaction during the difficult time of a quit attempt.

Strengths and limitations 
Strengths of the study include the combination of a promising and low-cost quitting 

smoking intervention with the experience sampling method. The experience sampling method 
is the ideal way to examine daily effects and fluctuations in smoking and partner behaviours, 
which might explain and contribute to the effectiveness of the intervention. Limitations are 
that we solely rely on self-report and have no no-planning control group. Nevertheless, a 
meta-analysis showed that self-reports of smoking are accurate in most studies [33]. Ideally, 
a third group should be added to this study, in which the smoker quits without a planning 
intervention. However, due to the effect of implementation intentions already found in 
literature [3, 5], the focus of this study is on examining the effect of the dyadic process. A 
third group would require a larger sample size, thereby jeopardizing the feasibility of the 
study.

Conclusion 
This study will provide more insight into whether involving a non-smoking partner 

could improve planning interventions, and whether and which partner interactions underlie 
this effectiveness. When proven effective, this planning intervention in combination with 
coaching for the non-smoking partner will be a valuable and low-cost addition to existing 
smoking interventions.
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Abstract

Objective: Smoking cessation interventions that use implementation intentions have shown 
promising results. Implementation intentions are if-then plans that specify certain behaviour 
within a situational context. This study examines whether dyadic planning (i.e., involving a 
non-smoking partner) is more effective than individual planning in quitting smoking. 

Design: This longitudinal single-blind randomized controlled trial involves a baseline 
questionnaire, end-of-day measurements for three weeks, and a follow-up questionnaire after 
three months. Single-smoking couples were randomized to a dyadic or individual planning 
condition. After the intervention, which 176 couples received, smokers attempted to quit 
smoking, and the diary measurements started. 

Main Outcome Measures: smoking abstinence, number of cigarettes smoked and 
relationship satisfaction. 

Results: At follow-up, both planning groups showed similar quit rates (33%, dyadic; 30%, 
individual) and a similar significant decline in number of cigarettes smoked (more than 
50%). For most smokers, the smoking pattern shown in the diary seemed to be indicative 
of smoking behaviour at follow-up. Relationship satisfaction declined minimally, in both 
intervention groups and in both smokers and partners. 

Conclusion: The involvement of a non-smoking partner in the planning did not increase its 
effectiveness. However, couple participation and daily measurements during a quit attempt 
could be important components of future interventions.

Keywords: Smoking cessation, Relationship satisfaction, Couple, Non-smoking partner, 
Randomized controlled trial, Implementation intentions
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Introduction
Tobacco smoking is still a pressing health issue worldwide, with a percentage 

of smokers as high as 20% in 2015 of the world’s population aged 15 years and older 
(Geneva: World Health Organization, 2018). Although the smoking rates have shown a 
small downward trend over the past years, successful quitting remains difficult, indicating 
a need for effective smoking cessation interventions. One promising method is the use of 
implementation intentions (Armitage, 2016). Furthermore, the literature shows that a non-
smoking partner has a beneficial influence on smoking reduction and cessation (e.g., Homish 
and Leonard, 2005). Therefore, this study examines whether combining these two, by actively 
involving a non-smoking partner in a planning intervention, might increase the intervention’s 
effectiveness for smoking cessation. 

In general, interventions that use implementation intentions are effective in establishing 
a desired change in health behaviour (Hagger & Luszczynska, 2014). Implementation 
intentions are if-then plans in which planned behaviours are specified within a situational 
context (Gollwitzer & Sheeran, 2006). An example of an implementation intention is ‘when I 
wake up and crave a cigarette, I’m going to drink coffee instead.’ The use of implementation 
intentions can decrease smoking habits (i.e. smoking routinely), the number of cigarettes 
smoked, nicotine dependence as well as increasing the quit rate (Armitage, 2008, 2016). 
There are indications that encouraging partner involvement in a planning intervention could 
increase its effectiveness (Prestwich et al., 2005). 

Health behaviour always occurs in a social context. Spouses influence each other’s 
health behaviour, including smoking (Falba & Sindelar, 2008). Smokers with a non-smoking 
partner use less tobacco (Homish & Leonard, 2005), more often try to quit (Chen, White, 
& Pandina, 2001; Dollar, Homish, Kozlowski, & Leonard, 2009), and are more likely to 
succeed when trying (Margolis & Wright, 2016) compared to smokers who have a smoking 
partner. Additionally, non-smokers are more willing to support quit attempts compared 
to smoking partners (VanDellen, Boyd, Ranby, MacKillop, & Lipkus, 2016), and spouse 
support is related to smoking fewer cigarettes, both before and during a self-set quit attempt 
(Scholz et al., 2016). Of all smokers, around 35% are in a relationship with a non-smoker 
(Margolis & Wright, 2016; Rüge et al., 2008) and could enjoy this beneficial influence on 
quitting or reducing smoking. 

This study involves non-smokers in their partners’ quit attempt, by asking the couple 
to create implementation intentions for the smoker together (i.e. dyadic planning). The non-
smoking partner can help by discussing smoking habits and creating plans for the smoker. This 
can be distinguished from collaborative planning, where all plans must be executed together 
(Prestwich et al., 2012). However, participants were allowed to develop collaborative plans 
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for times they spend together with their partner. By involving the partner in the planning 
intervention, the non-smoker is not merely a support provider, but part of a team where the 
quit attempt is considered a dyadic effort or challenge. 

Creating plans together has been examined before in the context of other health 
behaviours. Dyadic planning was not more successful than individual planning in increasing 
daily physical activity (Knoll et al., 2017), nor in integrating pelvic-floor exercise into daily 
life after prostatectomy (Burkert, Scholz, Gralla, Roigas, & Knoll, 2011). On the other hand, 
the dyadic planning group did show higher levels of maintenance of these exercises over 
time (Keller et al., 2015) as compared to the individual planning group. In addition, plans to 
increase physical exercise, formulated in a dyadic planning condition, were more strongly 
related to actual plan enactment, compared to those formulated in an individual planning 
condition (Keller et al., 2017). Given the importance of plan enactment for smoking cessation 
(de Vries, Eggers, & Bolman, 2013), we hypothesize that dyadic planning will be more 
effective for achieving a successful quit attempt than individual planning.

A by-product of dyadic planning is that it can prevent or act as a buffer for the effects 
of partners’ negative control over behaviour change (Burkert et al., 2011). A quit attempt 
can be a stressful period for couples, since anger, irritability and frustration are elevated in 
smokers (Hughes, 2007). Conflicts or other negative partner behaviours might arise, that 
in turn, could hinder successful smoking cessation (Palmer, Baucom, & McBride, 2000). 
Dyadic planning could act as a buffer for these negative partner behaviours (Burkert et al., 
2011) and foster (or protect) the relationship satisfaction of both members of the couple, 
because the team effort might decrease the frequency or impact of negative behaviours. 

In sum, this randomized controlled trial examines whether dyadic planning is more 
effective than individual planning in quitting smoking in smokers with a non-smoking 
partner. We hypothesize that in the dyadic planning group, the proportion of abstainers will 
be larger and that quitters who relapse will report fewer cigarettes smoked at follow-up as 
compared to the individual group. Additionally, we hypothesize that both members of the 
couples in the dyadic planning group report a higher relationship satisfaction in the first three 
weeks after the quit attempt as well as after a follow-up period of three months, as compared 
to both members of the couple in the individual group.

Methods
This study is part of a larger single-blind randomized controlled trial (i.e., individual 

versus dyadic planning), consisting of a baseline measurement, a three-week diary period 
and a follow-up measurement after three months. For a detailed description of the study 
protocol see Buitenhuis, Tuinman, & Hagedoorn (2018). The study was approved by the 
Ethical Committee of Psychology of the University of Groningen (16237-O) and complies 
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with the Dutch law on Medical Research involving human subjects. The trial was registered 
in the Netherlands Trial Register (www.trialregister.nl/trial/5999).

Participants and Procedure 
Participants were cohabiting couples who had been in a romantic relationship for at 

least one year, of which one spouse had to be a regular smoker (i.e., smoking cigarettes every 
day or multiple days per week), while the other was a non-smoker. Exclusion criteria were 
pregnancy, aged younger than 18 and not owning a mobile phone with access to internet. 
Participants were recruited through the use of flyers and social media from April 2017 to 
July 2018. 

Couples could sign up through our website, where they were asked about their smoking 
status and email addresses. After the first eligibility assessment (e.g., being a single-smoking 
couple), the couples were randomized and received a link to the baseline questionnaire 
including the informed consent form. The randomization was blinded, and participants were 
not aware of the presence of different intervention groups (i.e., an individual versus dyadic 
planning group). At the end of the questionnaire, participants were asked to fill in their home 
address and phone number. By post, they received a package including an information letter, 
an instruction manual with frequently asked questions about the diary, and a (dyadic or 
individual) planning sheet in a closed envelope. 

A few days later, participants were called to make an appointment for the telephonic 
intervention. Directly after the intervention the couples received instructions about the diary 
from one of the researchers. Both members of the couple had to register their phone to 
receive text messages (www.surveysignal.com) and practice with an example questionnaire. 
The diary period, and consequently the quit date, started the day after the intervention. Every 
evening, for 21 days, both members of the couple received a text message with a link to the 
questionnaire. Three months after the end of the diary period, couples received an email 
with a link to the follow-up questionnaire. At the end of this questionnaire, participants were 
debriefed. When the follow-up was not filled in, the debriefing was sent by email.

Figure 1 shows the flowchart of the participating couples. In total, of the 552 couples 
(1104 individuals) that received the link to the online baseline questionnaire, 948 individuals 
(86%) eventually clicked the link in the invitation email to start the survey. After starting the 
survey, 224 individuals (24%) did not proceed with the screening-questions after the survey 
started, did not make it pass the screening-questions because they were ineligible, or did not 
give informed consent. A subsequent 127 duplicates (18%) were excluded (some participants 
filled in the questionnaire more than once). Participants’ first and/or most complete data 
row was included in the analyses. In the end, baseline information of 597 individuals (312 
smokers, 285 partners) was available for analyses. Table 1 shows baseline characteristics of 
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all participants in both intervention groups. Randomization was successful as smokers and 
partners in both groups had comparable baseline characteristics (all p-values exceeded .05). 

Only couples of which both spouses completed the baseline questionnaire continued 
to the next phase. The next phase started with 356 participants who received the intervention, 
resulting in 352 individuals (176 smokers and 176 partners) who started the diary. The 
smokers and partners who received the intervention were not significantly different from 
the smokers who dropped-out before the intervention in number of cigarettes smoked and 
relationship satisfaction and were equally distributed between intervention groups (all 
p-values exceeded .05).
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        Figure 1 shows the flowchart of the participating couples. In total, 948 individuals 

clicked the link to the online survey. However, 177 cases (19%) were excluded because they 

were completely missing, or did not give informed consent at the beginning of the 

questionnaire. A subsequent 127 duplicates (17%) were excluded (some participants filled in 

the questionnaire more than once). Participants’ first and/or most complete data row was 

included in the analyses. In the end, baseline information of 644 individuals (327 smokers, 

317 partners) was analysed. Table 1 shows baseline characteristics of all participants in both 

intervention groups. Randomization was successful as smokers and partners in both groups 

had comparable baseline characteristics (all p-values exceeded .05).   

  Only couples of which both spouses completed the baseline questionnaire continued to 

the next phase. The next phase started with 356 participants who received the intervention, 

resulting in 352 individuals (176 smokers and 176 partners) who started the diary. The 

smokers and partners who received the intervention were not significantly different from the 

smokers who dropped-out before the intervention in number of cigarettes smoked and 

relationship satisfaction and were equally distributed between intervention groups (all p-

values exceeded .05).   

Table 1. Mean baseline characteristics for the dyadic and individual planning group. 

Variables Dyadic planning group Individual planning group 
 Smokers 

(n = 145) 
Partners 
(n = 135) 

Smokers 
(n = 167) 

Partners 
(n = 150) 

Male (%) 50.3 42.2  46.1  38.0  
Age (years) 38.2 (11.7, 18-

72)  
39.2 

(11.5, 20-71) 
38.4 (11.4, 18-

65)  
37.9 (11.7, 19-

70)  
Relationship duration 
(years)* 

12.0 (10.7, 1.0-
49.3)  

12.5 (10.8, 1.3-
52.1) 

12.9 (10.7, 1.0-
47.0)  

12.2 (10, 1.1-
45.4)  

Number of cigarettes 
smoked** 

16.8  
(9.2, 1-52) 

-- 17.0   
(8.7, 2-55) 

-- 

Relationship 
satisfaction*** 

6.8 (1.12, 1.3-
8.0) 

6.7 (1.14, 2.3-
8.0) 

6.8 (1.24, 0.8-
8.0) 

6.8 (1.09, 2.4-
8.0)  

Note. * DP: 134 partners, ** DP: 137 smokers, IP: 158 smokers, *** DP: 136 smokers and 
125 partners, IP: 154 smokers and 148 partners. Standard deviations and ranges are in 
brackets.  

Table 1. Mean baseline characteristics fot the dyadic and individual planning group.



Dyadic planning for smoking cessation

61

4

Figure 1. Flow-chart of the study sample. N represents the number of couples

Contacted us
(n= 669 couples)

Excluded (n= 17)
No participants (n= 4)
Did not provide information (n= 13)

Assessed for eligibility
(n= 652)

Excluded (n= 100)
Dual-smoking couple (n= 61)
Single (n= 13)
No e-mail addresses provided (n= 10)
Already quit smoking (n= 9)
Not living together (n= 3)
No mobile phone (n= 2)
Pregnancy (n= 1)
Smoker does not want to quit (n= 1)

Received baseline 
questionnaire

(n= 552)

Excluded (n= 309)
Non-response couple (n= 142)
Refused participation (n= 28)
Drop-out couple (n= 13)
Violated inclusion criteria (n= 33)
Non-response of 1 (S: n= 11, NS: n= 18)
Drop-out of 1 (S: n= 3, NS: n= 10)
Drop-out (S) and non-response (NS) (n= 26)
Drop-out (NS) and non-response (S) (n= 25)

Complete baseline 
(n= 243)

Dyadic condition
(n= 112)

Individual condition
(n= 131)

Received intervention
(n= 84)

Received intervention
(n= 94)

Completed diary (n= 58)
Invited for follow-up (n= 83) 

Completed diary (n= 67)
Invited for follow-up (n= 93)

Finished follow-up 
(n= 68 couples)

Data available of 73 smokers, 76 partners

Finished follow-up 
(n= 81 couples)

Data available of 83 smokers, 86 partners

Excluded (n= 28)
Non-response (n= 10)
Refused participation (n= 10)
Violated inclusion criteria (n= 6)
Response too late (n= 2)

Excluded (n= 37)
Non-response (n= 16)
Refused participation (n= 11)
Violated inclusion criteria (n= 10)

Excluded (n= 27)
Refused participation (n= 5)
No smartphone (n= 1)
Drop-out (n= 20)
Drop-out of smoker (n= 1)

Excluded (n= 12)
Non-response (n= 5)
Non-response of 1 (S: n=5, NS: n=2)

Excluded (n= 26)
Refused participation (n= 7)
No smartphone (n= 1)
Drop-out (n= 9)
Drop-out of (S: n= 6, NS: n= 3)

Excluded (n= 15)
Non-response (n= 2)
Refused participation (n= 1)
Non-response of 1 (S: n=7, NS: n=5)
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Out of 21 diary days, the individual intervention group missed on average 5.16 days, 
which was similar to 4.95 in the dyadic intervention group (t(350) = .343, p = .732). Overall, 
the participating couples showed a completion rate of 76% (n = 5611 of 7392 possible diary 
days). 

All 352 participants, who received the intervention, were invited to fill in the follow-
up questionnaire. In total, 156 smokers (89%) and 162 partners (92%) filled in the follow-up 
questionnaire. (Former) Smokers with or without follow-up were not significantly different in 
number of cigarettes smoked, relationship satisfaction and were equally distributed between 
intervention groups (all p-values exceeded .05).

Intervention 
Dyadic planning intervention 

In the dyadic planning group, the non-smoking partner was involved in the intervention. 
The couple opened the envelope containing the planning sheet together, at home, with guidance 
from a researcher during a telephone call. The planning sheet was originally designed to 
enhance pelvic floor exercise among prostate cancer survivors (Burkert et al., 2011). It was 
adapted to suit the topic of smoking cessation. The first step in the intervention was to write 
down moments that the smoker usually smokes a cigarette (e.g., after dinner, when going 
out). The partner could help by giving suggestions. The researcher asked questions to assure 
most moments were written down (e.g., ‘when is your first or last cigarette of the day?’) 
and actively involved the partner when necessary (e.g., ‘do you know of other moments 
that are not mentioned yet?’). The second step was to create implementation intentions for 
these expected difficult moments. The couples were asked to write down concrete actions 
(implementation intentions) on how to prevent smoking at those moments (e.g., going for 
a walk instead). When necessary, the researcher could help by giving suggestions. Lastly, 
the couples indicated for each plan how feasible they think it is. Next day’s date was written 
down as the quit date and the couples signed the plan to make it official and sent a copy (or 
photo) to the researcher.
Individual planning intervention 

Before opening the envelope and starting with the intervention, the non-smoking 
partner was asked to leave the room by the researcher and not to return before the diary 
instruction. The planning sheet contained the same steps as the dyadic planning sheet, only 
the smoker filled it in without help from their partner.
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Measures 
Smoking behaviour 

During the diary period, (former) smokers were asked daily whether they had smoked 
that day: ‘Did you smoke today (including one puff)? (Lüscher, Stadler, & Scholz, 2017). If 
yes, they were asked how many cigarettes they had smoked (1, 2, 3, 4, 5, >5). The proportion 
of weekly abstainers was determined by reporting no smoking for either 7, 14 or 21 days in a 
row (i.e., no missing data is allowed). The number of cigarettes at baseline and follow-up was 
measured by asking the number of cigarettes the participant smoked on average per day in the 
last seven days (Ochsner et al., 2015). Additionally, at follow-up, smokers who relapsed after 
the intervention, could indicate their current smoking behaviour (i.e., ‘I smoked just a few 
cigarettes since the intervention’, ‘I started smoking daily, but quit again’, ‘I am smoking, but 
not daily’, ‘I am smoking daily’). Smokers who reported smoking just a few cigarettes since 
the intervention or quit again, and reported zero cigarettes at follow-up were also considered 
quitters.
Diary smoking patterns 

Participants were considered quitters when they reported non-smoking for at least 
18 of the 21 diary days (three missings and/or relapses were permitted). Participants were 
considered relapsers when they reported less than six non-smoking days overall, or only 
smoking days and/or missings in week three. Participants were considered intermittent 
smokers when smoking and non-smoking days alternated during the diary period and the 
abovementioned criteria were not met.
Relationship satisfaction 

Both members of the couple filled in the Dutch version of the Maudsley Marital 
Questionnaire at baseline and follow-up (Arrindell, Boelens, & Lambert, 1983; Joseph, 
Alfons, & Rob, 2007). The scale consisted of ten questions regarding relationship satisfaction 
(ranging from 0 to 8, baseline α = .88, follow-up α = .91). Relationship satisfaction in the 
diary period was measured by asking both members of the couples how satisfied they are 
with their relationship, at that moment. The scale ranged from 1 = ‘Unhappy’ to 10 = ‘Very 
happy’.

Statistical Analyses 
Intention-to-treat analyses were performed, meaning all available data was analysed 

(excluding outliers). Smokers who reported more than 58 daily cigarettes at baseline (n = 
10; 5 DP, 5 IP), and more than 46 cigarettes at follow-up (n = 3; 2 DP, 1 IP) were considered 
outliers (>3 SD above the mean) and therefore excluded. To test whether there were differences 
between the smokers in different intervention groups in smoking abstinence during the diary 
period and smoking behaviour at follow-up, a chi-square test was performed (i.e., proportion 
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of abstainers per week and at follow-up, and smoking behaviour at follow-up). Analyses were 
performed for participants who were abstinent at follow-up (point prevalence, Hughes, Keely, 
& Naud, 2004) and for participants who remained abstinent since the intervention (prolonged 
abstinence, Hughes, Keely, & Naud, 2004). Bootstrap-based (1000 samples) effect sizes and 
bias corrected confidence intervals were reported when possible. At follow-up, the number 
of cigarettes was set to zero when the participant remained quit since the intervention. Paired 
samples t-tests were used to test for differences in the number of cigarettes smoked and 
relationship satisfaction between baseline and follow-up. Linear regression was used to test 
for the effect of intervention on the number of cigarettes smoked at follow-up. Additionally, to 
control for interdependence among the couples a linear multilevel analysis was performed to 
test for the effect of intervention group on relationship satisfaction. The repeated covariance 
type used was compound symmetry heterogeneous (CSH), since this is the preferred method 
in dyadic models (Kenny, D. A., Kashy, D. A., & Cook, 2006). 

The sum of missing diary days per individual was not related to baseline characteristics 
nor intervention group. However, the number of missing days was related to the number of 
cigarettes smoked at follow-up (r = .32, p < .001). Almost all participants had (some) missing 
diary days, therefore up to three missings were allowed for quitters as well. Sensitivity 
analyses on abstinence rates were performed by assuming missing cases to be relapsers.

Results

Smoking abstinence 
As reported by smokers, the point prevalence of abstinence was similar in both 

intervention groups, χ² (1, N = 156) = 0.14, p = .711, φ = .03; 95% BCa CI [-0.13, 0.20]. 
That is, at follow-up, 24 out of 73 (33%) participants in the dyadic group reported having 
quit smoking (i.e., smoking zero cigarettes). In the individual group, there were 25 out of 83 
quitters (30%). When follow-up data was missing and we assumed relapse, the abstinence 
rates were still comparable between groups, but showed a minor decrease (24 out of 83 = 29% 
and 25 out of 93 = 27% respectively, n = 176). However, this data still includes participants 
who relapsed once or for a short period in the past three months. When more strict rules 
were applied (i.e., reported no smoking since the intervention = prolonged abstinence), 14 
out of 73 (19%) of the participants in the dyadic group remained successfully quit since 
their quit date. Of the individual group, this was 13 out of 83 (16%), χ²(1, N = 156) = 0.34, 
p = .563, φ = .05; 95% BCa CI [-0.13, 0.22]. When missing cases were assumed to have 
relapsed, the proportion of quitters was still similar between groups, but again dropped a bit, 
to 14 out of 83 (17%) in the dyadic group and 13 out of 93 (14%) in the individual group. 
The majority of the participants who resumed smoking at follow-up did so on a daily basis 
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(i.e., 45% in the dyadic planning group and 53% in the individual planning group), while a 
minority of the participants reported intermittent smoking. Overall, the smoking behaviour 
(e.g., non-smoking, daily smoking, intermittent smoking) at follow-up did not differ between 
intervention groups, χ²(4, N = 156) = 2.38, p = .666, φc= .12 (Table 2). 

During the diary period (21 days), the dyadic group (n = 83) did not smoke on, 
on average, 8.8 days, which was similar to the 8.0 days in the individual group (n = 92),  
t(173) = -0.69, p = .490, MD = -0.78, 95% BCa CI [-3.04, 1.45], d = .11. The proportions of 
weekly abstainers (participants who did not smoke for either 7, 14 or 21 days in a row), did 
not differ between the intervention groups (Table 3). For example, in week 3 there were 4 
abstainers left in the dyadic group, compared to 5 in the individual group.

Table 2. Smoking behaviour at follow-up and smoking patterns in the diary as reported by smokers.
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BCa CI [-0.13, 0.22]. When missing cases were assumed to have relapsed, the proportion of 

quitters was still similar between groups, but again dropped a bit, to 14 out of 83 (17%) in the 

dyadic group and 13 out of 93 (14%) in the individual group. The majority of the participants 

who resumed smoking at follow-up did so on a daily basis (i.e., 45% in the dyadic planning 

group and 53% in the individual planning group), while a minority of the participants reported 

intermittent smoking. Overall, the smoking behaviour (e.g., non-smoking, daily smoking, 

intermittent smoking) at follow-up did not differ between intervention groups, χ²(4, N = 156) 

= 2.38, p = .666, φc= .12 (Table 2).  

  During the diary period (21 days), the dyadic group (n = 83) did not smoke on, on 

average, 8.8 days, which was similar to the 8.0 days in the individual group (n = 92), t(173) = 

-0.69, p= .490, MD = -0.78,  95% BCa CI [-3.04, 1.45], d = .11. The proportions of weekly 

abstainers (participants who did not smoke for either 7, 14 or 21 days in a row), did not differ 

between the intervention groups (Table 3). For example, in week 3 there were 4 abstainers left 

in the dyadic group, compared to 5 in the individual group.    

Table 2. Smoking behaviour at follow-up and smoking patterns in the diary as reported by 
smokers. 

Smoking behaviour 
at follow-up  

Dyadic 
Planning 
(n = 73) 

Individual 
planning 
(n = 83) 

Total 
(n = 156) 

Diary smoking pattern (n = 142) 

Relapse 
(n = 74) 

Intermittent 
(n = 37) 

Quitters 
(n = 31) 

‘I quit smoking since 
the intervention’ 

14 
(19%) 

13  
(16%) 

27  
(17%) 

4  
(5%) 

1  
(3%)          

17  
(55%) 

‘I smoked just a few 
cigarettes since the 
intervention’ 

12 
(16%) 

10  
(12%) 

22  
(14%) 

7  
(10%) 

5  
(14%) 

5  
(16%) 

‘I started smoking 
daily, but quit again’ 

7  
(10%) 

11  
(13%) 

18  
(12%) 

7 
(10%) 

7 
(19%) 

4 
(13%) 

‘I am smoking, but 
not daily’ 

7  
(10%) 

5  
(6%) 

12  
(8%) 

2 
(3%) 

8 
(22%) 

2 
(7%) 

‘I am smoking daily’ 33 
(45%) 

44  
(53%) 

77  
(49%) 

54 
(73%) 

16 
(43%) 

3 
(10%) 

Smoking zero 
cigarettes 

24 
(33%) 

25  
(30%) 

49  
(31%) 

11 
(15%) 

7 
(19%) 

22 
(71%) 
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Table 3. Proportion of prolonged smoking abstainers (7, 14 and 21 subsequent days of reported not 
smoking) reported by smokers, and average daily relationship satisfaction per week of both members 
of the couples.
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Table 3. Proportion of prolonged smoking abstainers (7, 14 and 21 subsequent days of 
reported not smoking) reported by smokers, and average daily relationship satisfaction per 
week of both members of the couples. 

Smoking 
abstinence 

Dyadic 
planning 
(n = 83) 

Individual 
planning 
(n = 93) 

Chi-
Square p 

  

Week 1 
(7 days) 

15 (18%) 13 (14%) 0.143 .705   

Week 2 
(14 days) 

10 (12%) 8 (9%) 0.222 .637   

Week 3 
(21 days) 

4 (5%) 5 (5%) Fisher's 
exact 
test 

1.000   

Relationship 
satisfaction  
 
Smokers 

Dyadic 
planning 
(n = 83) 

Individual 
planning 
(n = 92) t p 

BCa 95% 
Confidence 
Interval of 

MD d 
Week 1 8.1 (1.5) 8.2 (1.6) 0.658 .511  [-0.32, 0.64] 0.10 
Week 2* 8.4 (1.4) 8.2 (1.6) -0.692 .490 [-0.63, 0.29] 0.11 
Week 3** 8.4 (1.4) 8.2 (1.7) -0.637 .525 [-0.69, 0.36] 0.11 

 
 
Partners 

Dyadic 
planning 
(n = 82) 

Individual 
planning 
(n = 91) t p 

BCa 95% 
Confidence 
Interval of 

MD d 
Week 1 8.4 (1.4) 8.4 (1.3) 0.099 .921 [-0.37, 0.36] 0.02 
Week 2* 8.5 (1.3) 8.4 (1.3) -0.505 .614 [-0.49, 0.29] 0.08 
Week 3** 8.5 (1.4) 8.3 (1.4) -0.677 .500 [-0.63, 0.30] 0.11 

Note. Strict rules are applied for smoking: no relapses or missings are allowed. * DP: 72 
smokers, 73 partners, IP: 83 smokers, 83 partners, ** DP: 68 smokers, 68 partners, IP: 80 
smokers, 78 partners. Standard deviations of relationship satisfaction are in brackets.  

 

Number of cigarettes smoked 

On average, smokers (n = 145) reported significantly fewer cigarettes smoked at the follow-

up measurement (M = 7.25, SD = 7.86), compared to baseline (M = 16.19, SD = 8.61). This 

difference, 8.94, 95% BCa CI [7.47, 10.49], was significant, t(144) = 11.56, p < .001, and had 

a large effect size d = 0.96. When looking at relapsers only (n = 97), that is, leaving successful 

quitters out of the analysis, there was still a significant decrease in number of cigarettes at 

follow-up (M = 10.84, SD = 7.31), compared to baseline (M = 16.18, SD = 7.89). This 

decrease, 5.34, BCa CI [4.04, 6.66], was significant, t(96) = 8.16, p < .001, and had a large 

effect size d = 0.83. However, intervention group was no significant predictor for number of 

Number of cigarettes smoked 
On average, smokers (n = 145) reported significantly fewer cigarettes smoked at 

the follow-up measurement (M = 7.25, SD = 7.86), compared to baseline (M = 16.19, SD 
= 8.61). This difference, 8.94, 95% BCa CI [7.47, 10.49], was significant, t(144) = 11.56,  
p < .001, and had a large effect size d = 0.96. When looking at relapsers only (n = 97), that is, 
leaving successful quitters out of the analysis, there was still a significant decrease in number 
of cigarettes at follow-up (M = 10.84, SD = 7.31), compared to baseline (M = 16.18, SD = 
7.89). This decrease, 5.34, BCa CI [4.04, 6.66], was significant, t(96) = 8.16, p < .001, and 
had a large effect size d = 0.83. However, intervention group was no significant predictor 
for number of cigarettes smoked at follow-up (Table 4). During the diary weeks, smokers 
in the dyadic condition (n = 83) smoked, on average, 1.8 cigarettes a day, which was not 
significantly different to the 2.0 cigarettes smoked in the individual planning group (n = 93), 
t(174) = 0.72, p = .475, MD = 0.22, 95% BCa CI [-0.42, 0.83], d = .11.
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Table 4. Bootstrap regression model of number of cigarettes at follow-up (n = 144 smokers) and 
multilevel model of relationship satisfaction at follow-up (n = 167 subjects).
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condition (n = 83) smoked, on average, 1.8 cigarettes a day, which was not significantly 

different to the 2.0 cigarettes smoked in the individual planning group (n = 93), t(174) = 0.72, 
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Table 4. Bootstrap regression model of number of cigarettes at follow-up (n = 144 smokers) 
and multilevel model of relationship satisfaction at follow-up (n = 167 subjects). 

Number of 
cigarettes*  
Predictors 

 
Estimate Bias SE p 

BCa 95% 
Confidence 

Interval 
Constant -0.63 0.06 2.42 .805 [-5.49, 4.33] 
Nr of cigarettes 
baseline 

0.34 -8.37E-5 0.11 .002 [0.16, 0.56] 

Intervention**  1.62 -0.04 1.29 .206 [-0.94, 3.95] 
Relationship 
satisfaction 
Predictors 

 
Estimate SE t p 

95% 
Confidence 

Interval  
Intercept 1.89 0.55 3.42 .001 [0.80, 2.99] 
Relationship 
satisfaction 
baseline 

0.80 0.05 15.49 .000 [0.70, 0.90] 

Intervention** -0.36 0.28 -1.30 .197 [-0.91, 0.19] 
Role*** -0.55 0.27 -2.04 .043 [-1.09, -0.02] 
Intervention*Role 0.29 0.18 1.65 .101 [-0.06, 0.64] 

Note. * R2 = 0.14, F(2,142) = 11.83, p <.001. ** Individual group = 1, Dyadic group = 2. *** 
1 = Smoker, 2 = Partner 

 

Diary smoking patterns  

Smoking patterns were identified using the diary data for 142 smokers. Data on 34 

participants was not analysed, because they either had no follow-up data, or too few diary 

days to identify a pattern. Of the 74 relapsers in the diary, 54 (73%) reported daily smoking at 

follow-up (Table 2). Of the 31 quitters in the diary, 22 (71%) were smoking zero cigarettes at 

follow-up. Intermittent smoking was displayed by 37 participants in the diary period, of which 

16 (43%) smoked daily again at follow-up, 5 (14%) smoked just a few, 7 (19%) quit smoking 

again after a relapse, and 8 (22%) started smoking again (not daily). One participant reported 

Diary smoking patterns 
Smoking patterns were identified using the diary data for 142 smokers. Data on 34 

participants was not analysed, because they either had no follow-up data, or too few diary 
days to identify a pattern. Of the 74 relapsers in the diary, 54 (73%) reported daily smoking 
at follow-up (Table 2). Of the 31 quitters in the diary, 22 (71%) were smoking zero cigarettes 
at follow-up. Intermittent smoking was displayed by 37 participants in the diary period, of 
which 16 (43%) smoked daily again at follow-up, 5 (14%) smoked just a few, 7 (19%) quit 
smoking again after a relapse, and 8 (22%) started smoking again (not daily). One participant 
reported having quit (i.e., not smoking since the intervention), which is invalid based on the 
reported smoking days in the diary. The occurrence of different smoking patterns in the diary 
did not differ between intervention groups, χ² (2, N = 162) = 1.12, p = .571, φc = .08. Overall, 
these results show that for most smokers, the smoking behaviour in the first three weeks after 
the quit attempt gives an accurate indication of the smoking behaviour at follow-up.

Relationship satisfaction 
Table 3 shows the average daily relationship satisfaction of both intervention groups 

per week, which do not differ. Intervention group was not related to couples’ relationship 
satisfaction at follow-up (Table 4). Smokers (n = 155) reported a lower relationship 
satisfaction at follow-up (M = 6.71, SD = 1.21), compared to baseline (M = 6.87, SD = 
1.05). Although the difference, 0.16, 95% BCa CI [0.03, 0.32], was significant, t(154) = 2.23,  
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p = .028, the effect size was small, d = 0.18. Partners (n = 161) also reported a lower 
relationship at follow-up (M = 6.58, SD = 1.30), compared to baseline (M = 6.85,  
SD = 1.05). This difference of 0.27, 95% BCa CI [0.12, 0.43], was significant, t(160) = 
3.52, p = .001, but also had a small effect size, d = 0.28. Partners reported a slightly lower 
relationship satisfaction, compared to their smoking partners (Table 4).

Discussion
The aim of this RCT was to examine whether involving a non-smoking partner could 

improve the effectiveness of a planning intervention to quit smoking. Of all participants, 31% 
had quit smoking at follow-up (point prevalence). Given previously reported effectiveness 
of implementation intentions for quitting smoking (15.48%: Armitage, 2016), this number 
exceeded our expectations. The number of cigarettes smoked per day dropped significantly 
by more than 50%; even the group of relapsers showed a decrease (of 33%). This confirms 
the idea that the use of implementation intentions results in a decrease in number of cigarettes 
smoked (Armitage, 2008, 2016). Unexpectedly, both intervention groups showed similar 
results; involving the non-smoking partner in the intervention did not increase its effectiveness. 
For most participants, the smoking pattern shown in the diary seemed to be indicative of 
smoking behaviour at follow-up, but patterns also did not differ between intervention groups. 
The couples’ relationship satisfaction was similar in both intervention groups, but showed a 
minor decrease (small effect) over time for both members of the couples.

Effect of dyadic planning compared to individual planning 
Contrary to our expectations, the dyadic planning group was not more successful 

than the individual planning group either in quitting smoking or in decreasing the number 
of cigarettes smoked. The reason for this is not clear but it may be related to the type of 
behaviour the planning focused on. Previously published studies on the effect of dyadic 
planning did not report consistent results, and merely focused on implementing a new 
behaviour (Burkert et al., 2011; Keller et al., 2015; Knoll et al., 2017). To implement a new 
behaviour into daily routines is likely to be different than quitting an addiction. Even though 
a non-smoking partner is a valuable support provider in various aspects of life including 
trying to quit smoking (Scholz et al., 2016), involving the partner in the intervention by also 
working on formulating if-then plans apparently was not enough to increase effectiveness. 

Another explanation might be that we may have recruited couples in which partner 
involvement and support was already high. Previous research has shown that happier couples 
are more likely to participate in research together (Hagedoorn et al., 2015). We invited 
both partners explicitly, so all couples were motivated to enter this intervention together. 
Also, couples who were highly involved in each other’s lives, but were randomized into the 
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individual planning condition, might have discussed the planning afterwards, creating more 
partner involvement and collaboration. In other words, a minimal intervention like dyadic 
planning may not have been sufficient to increase an already high involvement of partners.

A sample of happy and involved couples might also explain why there was no 
difference in relationship satisfaction between the two intervention groups. We expected to 
find a higher relationship satisfaction in the dyadic planning group, because of a potential 
buffering effect (Burkert et al., 2011). Dyadic planning could act as a buffer for the effects 
of partners’ negative control over behaviour change. Possibly, the frequency of negative 
behaviours was low in both intervention groups. This could explain why both intervention 
groups showed only a small decline in their relationship satisfaction: quitting smoking can 
be a stressful period resulting in elevated irritability in smokers (Hughes, 2007). Examining 
the diary data further may give more insight into the role of partner behaviours during a quit 
attempt and whether they differ between the intervention groups. 

This RCT lacked a true control group (i.e., no intervention). However, since 
implementation intentions have been proven effective in quitting smoking (Armitage, 2008, 
2016), we considered the individual planning a valid control group to test for the effectiveness 
of a dyadic planning intervention. Additionally, the involvement of a non-smoking partner is 
only purposeful when it increases the effectiveness of an individual planning.

Defining and assessing smoking abstinence 
With the diary data, we could recognize smoking patterns in the participants. These 

smoking patterns were related to abstinence at follow-up. This shows that the first few weeks 
after a quit attempt could be indicative of the chance of success in the longer term. This is 
in line with earlier findings pointed out in a review: most relapse occurs in the first eight 
days (Hughes et al., 2004). This raises an opportunity to possibly incorporate daily diaries or 
smartphone feedback messages to quitters and their spouses to work with the intention plans 
and stick to not smoking. 

Furthermore, the diary data allowed us to check the self-reported smoking behaviour 
at follow-up. It appeared that most of the self-reported prolonged abstainers had reported 
smoking in some diary days or had one or more missing diary days. This explains the 
relatively small percentage of abstainers in the diary period: most participants had missing 
days and did therefore not meet our definition of a consecutive period of non-smoking. The 
difference in percentages between prolonged abstinence and point prevalence shows that the 
effectiveness of the intervention was greatly determined by the definitions we use for quitters. 
When relapses and missings are permitted and effectiveness is solely based on looking at the 
number of cigarettes at follow-up (i.e., point prevalence), the effectiveness is greater. Given 
the difficulty of quitting smoking and that renewed quitting after relapse is common (Bold 
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et al., 2005), looking at point prevalence might be more accurate. Future research should be 
attentive to this difference when interpreting and reporting smoking abstinence outcomes. 
In addition, a physiological nicotine test could increase the reliability of the self-reported 
smoking status at follow-up, although self-reports of smoking are accurate in most studies 
(Patrick et al., 1994). 

Dealing with missing data in diary studies has received little attention in current 
research. Missing data leads to difficulties in analysis and interpretation of the data, even 
though our completion rate of 76% is quite good for a three-week diary period. Although 
self-reports of smoking are accurate in most studies (Patrick et al., 1994), participants might 
be more likely to skip a diary on days that they smoked. That is, smoking might feel like a 
failure, resulting in avoiding reporting it. 

In addition to possible underlying smoking behaviour, missing diary days could raise 
another issue. The finding that participants with more missing days were likely to report 
smoking more cigarettes at follow-up could mean that relapsers are less likely to continue 
filling in the diary, but also that keeping the diary might assist in an intervention on its 
own. Therefore, successful quitting and the reduction in smoking may be partly caused by 
participating in a diary study (reactivity; Bolger and Laurenceau, 2013), although validation 
of this effect remains inconclusive (Iida, Shrout, Laurenceau, & Bolger, 2012). 

To conclude, this planning intervention resulted in a higher percentage of quitters than 
reported in literature, which could have two explanations. First, the current study focussed on 
single-smoking couples instead of individual smokers. Participants sign up and participate 
as a couple, which might have been enough to increase partner involvement and therefore 
the intervention’s effectiveness. The involvement of the non-smoking partner in the study, 
therefore, did have some beneficial effect on quitting smoking. Future research could focus on 
the mechanisms behind this partner involvement to give more insight into the role of partner 
behaviours during a quit attempt. Second, participating in a diary can cause reactivity (Bolger 
and Laurenceau, 2013) which might have increased the effectiveness of the intervention.

Conclusion
Implementation intentions are a helpful tool in helping smokers to quit smoking, or 

decrease their numbers of cigarettes smoked. The planning intervention in this RCT showed 
that, over time, 31% participants quit smoking, and the number of cigarettes was reduced 
by more than 50%. However, the dyadic planning condition, in which the non-smoking 
partner helped creating the plan, was not more effective, nor showed a higher relationship 
satisfaction. Nevertheless, both planning interventions resulted in a higher percentage of 
quitters than reported in the literature. This may be because we recruited relatively highly 
motivated smokers with highly involved partners or because completing a diary increased the 
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effect of the intervention. Taken together, our findings do not support strong recommendations 
to involve non-smoking partners in a planning intervention itself, nonetheless couple 
participation and daily measurements could be important components of future interventions. 
Further examination of the diary data may reveal more insight in social processes that play a 
role in a quit attempt, and that may be incorporated in a dyadic intervention.
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Abstract

Objective: Research has shown a beneficial influence of partner support on smoking 
cessation. Previous studies mainly focused on support and neglected negative behaviors. 
Less is known about differences in support perceptions between partners. This study aims 
to examine how supportive as well as negative control behaviors relate to smoking and 
relationship satisfaction in single-smoking couples during a quit attempt. 

Method: Smokers and their non-smoking partners (n = 170 cohabiting couples) participated 
in an intensive longitudinal study over 21 days with end-of-day diaries. A dyadic score 
model was used, emphasizing couple levels and differences for the explanatory variables 
(i.e., support and negative control) and the outcome variables (smoking (for smokers only); 
relationship satisfaction). 

Results: Smokers whose partner showed more supportive and less negative control behavior 
had a lower probability of smoking, and both partners had higher relationship satisfaction. 
On days with more supportive and less negative control behavior than usual, smokers had 
a lower probability of smoking and both partners had higher relationship satisfaction. For 
smokers who reported more support than their partner reported providing, the couples’ 
relationship satisfaction was higher and the smokers’ relationship satisfaction was higher than 
their partners’. Differences between received and provided support/control at the between-
couple and daily level were unrelated to smoking. 

Conclusions: Support seems important during a quit attempt as it was related to a lower 
probability of smoking and higher relationship satisfaction in couples, while negative control 
behaviors should be avoided as they were associated with higher probability of smoking and 
lower relationship satisfaction. 

Keywords: Dyadic score model, social support, negative control, daily diary, smoking 
cessation
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Introduction
The influence of partner support on health behavior change is widely studied (Arden-

Close & McGrath, 2017). However, in light of recent studies on partner support for health 
behavior (e.g., Lüscher et al., 2015), it is becoming difficult to ignore the importance of 
differences in support perceptions between partners. In the context of smoking cessation, 
research on differences is in its infancy. Support provision and receipt are only loosely 
correlated (Haber et al., 2007) and there is evidence that the differences are meaningful. 
Since the introduction of invisible support (i.e., more support is provided than received; 
Bolger, Zuckerman, & Kessler, 2000), researchers became more aware of the existence of 
differences in the reports of support between partners and how it might influence behavior 
and well-being. However, research thus far seems to focus solely on one side of support 
visibility, namely the invisibility of support for the receiver, instead of the full extent of 
these differences, including, for example, imagined support. Additionally, negative behaviors 
could co-occur with supportive behaviors and show meaningful differences between partners. 
This daily diary study explores the ways in which supportive and negative behaviors and 
differences in the reports of these behaviors are associated with smoking and relationship 
satisfaction in single-smoking couples during a quit attempt. 

Several studies have pointed out the important contribution of partner support to 
successful smoking cessation. For example, bringing a support partner to cessation therapy 
enhanced abstinence (Key et al., 2004), and daily support interactions with a non-smoking 
partner were associated with a decrease in the number of cigarettes smoked during an unaided 
quit attempt (Scholz et al., 2016). Roughly 35% of the smokers have a non-smoking partner 
(Margolis & Wright, 2016). These smokers with a non-smoking partner try to quit more often 
(Dollar et al., 2009), and are more likely to be successful when they try to quit (Margolis 
& Wright, 2016). Perhaps these smokers are more successful because their non-smoking 
partners are more willing to support a quit attempt than smoking partners (VanDellen et al., 
2016) and non-smoking partners’ support is more effective in preventing a relapse compared 
to smokers’ support (Pollak & Mullen, 1997). 

Besides offering support, partners might also engage in negative behaviors (e.g., 
nagging, conflicts) during a quit attempt which are ineffective (Lewis & Butterfield, 2007) 
and might even hamper the efforts to quit smoking (Tucker et al., 2006). These negative 
partner behaviors are currently considered less in diary research but do play a role in 
smoking cessation (Park et al., 2004). While forms of positive support (e.g., complimenting 
on not smoking, calming down) show benefits for smoking cessation, negative behaviors 
(e.g., expressing doubt in ability to remain quit, criticize smoking) have the opposite effect 
as they are predictive of not quitting (Palmer et al., 2000). Negative control might even 
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result in hiding the behavior and a reluctance to make the desired behavior change (Tucker 
et al., 2006). In addition to complicating a quit attempt, experiencing conflicts was found 
to be related to a lower relationship satisfaction, while receiving support was related to a 
higher relationship satisfaction (Cramer, 2006). To fully understand what couples are going 
through on a daily basis when experiencing a quit attempt, negative control behaviors should 
be reported as well, as they might counter the beneficial effects of support and negatively 
influence the relationship. 

In contrast to the effects of partner behaviors, less is known about the effects of 
differences in partners’ perspectives on these behaviors. Recipients might not always report 
support receipt although the provider reports giving it (i.e., invisible support). For example, 
recipients may not be present to witness supportive behaviors (e.g., completing chores), 
or supportive behaviors are enacted during interpersonal interactions and are therefore not 
interpreted as support (Zee & Bolger, 2019). To examine the differences between partners 
is relatively new in research on smoking cessation. However, there is evidence that the 
differences in the reports of support are meaningful. For example, invisible support was 
related to lower levels of negative affect in smokers with a non-smoking partner (Lüscher 
et al., 2015) and contributed to a higher relationship satisfaction the next day (Girme et al., 
2018). However, the effect of invisible support is not that clear-cut. In couples’ daily lives, it 
was related to worse well-being in support providers (Biehle & Mickelson, 2012) and a daily 
increase in cigarettes smoked in smokers during a quit attempt (Lüscher et al., 2015). Thus, 
on the one hand, invisible support might be beneficial for receivers, while on the other hand 
it can be detrimental for providers. This stresses the importance of examining the possibly 
unwanted effect that differences between partners in support could have on both partners’ 
relationship satisfaction. Some supportive behaviors could facilitate a quit attempt, but it 
might come at the cost to relationship satisfaction. The same holds for negative control: 
what happens when the partner criticizes the smoker, but this goes unnoticed? This could be 
very frustrating for the partner, while the smoker might be better off being unaware of their 
partners’ criticism. The effects of differences between partners need further examination to 
fully grasp their potential implications for health behavior: examining this using a dyadic 
perspective is key. 

Aim of the Study
This study provides one of the first investigations of associations between support 

and negative control, and smoking and relationship satisfaction, looking at couple means and 
differences in reports. Our study focuses on the first 21 days of a quit attempt, capturing the 
difficult first weeks in which most relapse occurs (Hughes et al., 2004). Overall, we expect 
that on days when non-smoking partners provide more support there is a lower probability 
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of smoking and higher couple relationship satisfaction, while on days with more negative 
control there is a larger probability of smoking and lower couple relationship satisfaction. 
The effect of differences in reports on smoking cessation and relationship satisfaction will 
be explored.

Method
This study is part of a larger single-blind randomized controlled trial, consisting of 

a baseline measurement, a planning intervention, a three-week diary period and a follow-
up measurement after three months. For a detailed description of the study protocol see 
Buitenhuis et al. (2018). The effectiveness of the intervention was previously reported in 
Buitenhuis, Tuinman, & Hagedoorn (2021), indicating comparable quit rates for both 
interventions (individual planning: 30%; dyadic planning: 33%). As both intervention groups 
are comparable, the current study uses data from both groups. The study was approved by the 
Ethical Committee of Psychology of the University of Groningen (16237-O) and complies 
with the Dutch law on Medical Research involving human subjects. The trial was registered 
in the Netherlands Trial Register (www.trialregister.nl/trial/5999). 

Participants 
Couples participating in this study consisted of a regular smoker (i.e., smoking 

cigarettes every day or multiple days per week) and their non-smoking partner, who were in 
a relationship for at least one year and cohabiting. Exclusion criteria were age younger than 
18 years, not owning a mobile phone with access to internet, and pregnancy. Couples were 
recruited from April 2017 to July 2018 by the use of flyers and social media. 

In total, 352 individuals (176 couples) started the diary. The participating couples 
showed a completion rate of 76% (n = 5611 [smokers: n = 2751; partners: n = 2860] of 7392 
possible diary days). Participants missed on average 5.06 of 21 diary days. To be entered 
into the analyses, both partners were required to fill in the predictor and outcome variables 
on at least one day to be included in the model. Therefore, 2360 cases of 170 couples (84%) 
could be included in the analyses (Table 1). Henceforth, the term ‘partner’ refers to the non-
smoking partner, and ‘smoker’ refers to the other partner who joined the study as a smoker.
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Table 1. Mean baseline characteristics for participating couples.
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Table 1. Mean baseline characteristics for participating couples.  

Variables 

Smokers 

(n = 170) 

Partners 

(n = 170) 

Male (%) 

Age (years) 

Relationship duration (years) 

Number of cigarettes smoked* 

Relationship satisfaction 

61% 

39.1 (10.8, 18-63)  

12.9 (10.2, 1.1-42.3)  

16.3 (8.6, 1-50) 

6.9 (1.0, 2.3-8.0) 

38% 

39.1 (11.6, 19-69)  

12.8 (10.2, 1.1-42.8) 

-- 

6.9 (1.0, 2.3-8.0) 

Note. * N = 163. Standard deviations and ranges are in brackets. The sample consisted of 163 
different-sex couples and 7 same-sex couples (2 male, 5 female).  

Procedure 

  Details regarding the recruitment process are available elsewhere (Buitenhuis et al., 

2018). Briefly, couples could sign up for the quit-smoking study through our website where 

they were informed that they would create a quitting plan under telephone supervision and 

had to fill in daily questionnaires. After signing up, eligibility was checked. Couples were 

randomized to the individual and dyadic planning condition and invited to fill in a baseline 

questionnaire. When both partners completed the baseline questionnaire, an appointment was 

made for the telephone planning intervention. By mail, couples received a package including 

an information letter, diary instructions, and a (dyadic or individual) planning sheet. After the 

intervention, one of the researchers gave instructions about the diary measurements and the 

smartphones were registered (on www.surveysignal.com) to receive text messages with the 

survey link. The day after the intervention was the quit date, and at the end of that day, the 

first diary survey was sent. Couples received text messages for 21 days, and a follow-up 

questionnaire by email three months later.  

Measures 

Smoking  

  Smoking behavior was assessed daily. Participants were asked whether they had 

smoked that day: ‘Did you smoke today (including one puff)? (Lüscher et al., 2017).  

Procedure 
Details regarding the recruitment process are available elsewhere (Buitenhuis et al., 

2018). Briefly, couples could sign up for the quit-smoking study through our website where 
they were informed that they would create a quitting plan under telephone supervision and 
had to fill in daily questionnaires. After signing up, eligibility was checked. Couples were 
randomized to the individual and dyadic planning condition and invited to fill in a baseline 
questionnaire. When both partners completed the baseline questionnaire, an appointment was 
made for the telephone planning intervention. By mail, couples received a package including 
an information letter, diary instructions, and a (dyadic or individual) planning sheet. After 
the intervention, one of the researchers gave instructions about the diary measurements and 
the smartphones were registered (on www.surveysignal.com) to receive text messages with 
the survey link. The day after the intervention was the quit date, and at the end of that day, 
the first diary survey was sent. Couples received text messages for 21 days, and a follow-up 
questionnaire by email three months later. 

Measures 
Smoking 

Smoking behavior was assessed daily. Participants were asked whether they had 
smoked that day: ‘Did you smoke today (including one puff)? (Lüscher et al., 2017).
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Supportive Partner Behaviors 
Participants were asked to what extent they provided (for partners) or received (for 

smokers) support that day. Three items were included in the support scale (adapted from the 
Partner Interaction Questionnaire1; Cohen & Lichtenstein, 1990): ‘Today my partner calmed 
me when I was feeling stressed or irritated’, ‘Today my partner motivated me to remain 
abstinent’, ‘My partner noticed that I was doing well’. The items for the partner were framed 
in the I-version (e.g., ‘I noticed that my partner was doing well’). The answer scale ranged 
from not at all (1) to very much (7). 
Negative Social Control 

Participants were asked about negative behaviors that occurred that day. The scale 
consisted of two items: “Today my partner and I had a fight about the quitting plan” and “I/
my partner showed some doubt about whether I/my partner could remain quit” (adapted from 
the Partner Interaction Questionnaire; Cohen & Lichtenstein, 1990). The answer scale ranges 
from not at all (1) to very much (7). 
Relationship Satisfaction 

Relationship satisfaction can be measured by one item in a valid and reliable way 
(Fülöp et al., 2020). In the diary, relationship satisfaction was measured by asking participants 
how satisfied they were with their relationship, at that moment (Müller et al., 2019). The 
scale ranged from unhappy (1) to very happy (10). 

Statistical Analyses 
All models in this study use a longitudinal dyadic score model (extending the cross-

sectional model proposed by Iida et al., 2018) and take into account means and differences 
for partner behaviors on the daily level (the daily fluctuations around each couple’s mean) 
and on the couple level (centered at the grand mean) for dyadic predictors (support, negative 
control) and outcomes (relationship satisfaction). Because only one partner smoked, smoking 
was treated as an individual outcome. Since no intervention effect was found (Buitenhuis et 
al., 2021) and frequency of partner behaviors did not differ between the groups, intervention 
group was merely added as a covariate to all models (coded -0.5/0.5). We used one line per 
day per couple in the analyses. Time was included in all analyses. We rescaled time so that 
0 represents the first diary day and 1 the change over the three-week diary period. We used 
a generalizability approach to calculate reliabilities for all constructs measured with two or 
more items (Cranford et al., 2006). 

1 The original version of the Partner Interaction Questionnaire was designed before the distinction 
between social support and social control was made (Mermelstein et al., 1983).



Chapter 5

84

Couple Means and Differences 
Couple means were calculated by averaging the score of both partners. Couple 

differences were calculated by subtracting the non-smoking partner’s score from the smoker’s 
score and dividing the score by two to ensure the same range for couple differences and 
couple means. Thus, differences of zero indicate the same score for both partners, positive 
values in the difference score indicate that the smoker is higher than the non-smoking partner 
while negative values indicate that the smoker is lower than the non-smoking partner. To 
facilitate interpretation, predictors were divided by the standard deviation of the between-
couple variable (e.g., both daily fluctuations and between-couple level in couple means were 
divided by the standard deviation of between-couple level couple means). The unstandardized 
analyses can be found in Appendix A and the random effects of the models can be found in 
Appendix B. 
Smoking 

A Generalized Estimated Equation model was applied to the smoking data with a 
binary outcome measure (smoking yes/no) and partner behaviors as predictors, using a logit 
link function. We are using a generalized robust sandwich estimation with AR working 
correlation to address the potential issue of overdispersion (Fitzmaurice et al., 2011). 
To calculate an increase in the probability, the estimate and intercept were added up and 
exponentiated to calculate the OR. Probabilities were calculated by using OR/(1+OR). 
Relationship Satisfaction 

Couple means and differences for relationship satisfaction were analyzed with two 
separate mixed models with a normal distribution and an identity link. The outcome variables 
(couple levels and differences) were divided by their own standard deviation. 
Sensitivity Analyses 

We investigated predictors of missingness, indicating that number of cigarettes 
smoked at follow-up predicted missingness, which was then included as a covariate in 
sensitivity analyses for the multilevel models. Sensitivity analyses were run including the 
number of cigarettes smoked at baseline and follow-up, and gender, age and education of 
smoker and partner in all models. Number of cigarettes smoked at follow-up was positively 
related to smoking and smokers’ education was negatively related to the couples’ relationship 
satisfaction, but both did not change the pattern of results. Therefore, the more parsimonious 
model was reported to make full use of the available data (including 2360 cases instead 
of 2044 cases). Regarding the dichotomous smoking outcome, we conducted an additional 
sensitivity analysis, as the GEE model does not necessarily account for missing data. We 
used multiple imputation to create and analyze 30 multiple imputed datasets using IBM SPSS 
statistics 26. The sensitivity analysis with the pooled dataset showed that the pattern of results 
remained unchanged. Therefore, the unimputed results were reported.
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Results

Variability and Reliability of Predictors and Outcomes 
Regarding the question how much variability is on the couple or daily level (and 

error), we found that only up to half of the variability was on the couple level while the 
remaining substantial variability speaks for the importance of studying daily fluctuations 
(Table 2). Half or more of the variation in supportive and negative control behaviors was 
in daily fluctuations, emphasizing the importance of understanding these constructs on a 
daily level. For example, a large proportion of the variation in couple means of support was 
attributable to daily fluctuations and error (44% daily fluctuations to 56% at the between-
couple level). Only couples’ relationship satisfaction showed relatively low variation in daily 
levels (i.e., a high ICC of 0.71). 

All partner behavior scales showed very high reliabilities on the between-couple level 
(RKF) ranging from 0.94 to 0.99 and satisfactory to high reliabilities on the daily level (RC) 
ranging from 0.61 to 0.77 with the exception of couple differences in negative control which 
was somewhat lower (see Table 2) yet still showed predictive utility (see Table 3).

Table 2. Available Time Points and Descriptives of Raw Couple Means and Differences.
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couple level). Only couples’ relationship satisfaction showed relatively low variation in daily 

levels (i.e., a high ICC of 0.77).   

  All partner behavior scales showed very high reliabilities on the between-couple level 

(RKF) ranging from 0.94 to 0.99 and satisfactory to high reliabilities on the daily level (RC) 

ranging from 0.61 to 0.77 with the exception of couple differences in negative control which 

was somewhat lower (see Table 2) yet still showed predictive utility (see Table 3). 

Table 2. Available timepoints, means, standard deviations and ranges of the raw couple 
means and differences, and intraclass correlations (ICCs), between-couple reliability (RKF) 
and daily reliability (RC) for main variables (one line per day per couple). 

 n M SD Range ICC RKF RC 
Supportive behavior        
Couple means 2360 3.66 1.46 1.00 – 7.00 0.56 0.99 0.77 
Couple differences (/2) 2360 0.12 0.91 -3.00 – 3.00 0.44 0.98 0.67 
Negative control        
Couple means 2360 1.53 0.76 1.00 - 6.75 0.34 0.97 0.61 
Couple differences (/2) 2360 -0.00 0.55 -3.00 - 2.50 0.28 0.94 0.39 
Relationship satisfaction        
Couple means 2360 8.38 1.30 2.00 – 10.00 0.71 - - 
Couple differences (/2) 2360 -0.04 0.91 -4.50 – 4.00 0.58 - - 

 

Associations of Support and Negative Control with Smoking 

  The intercept of the GEE model indicated the probability of smoking for a typical 

smoker on an average weekday in the diary period, which was 51% (OR = 1.06, see Table 3). 

There was no significant effect of time nor intervention group.  

  On the between-couple level, smokers in couples with higher mean levels of support 

were less likely to smoke (OR = 0.66, p < .001). Smokers with one standard deviation higher 

Note. ICC = intraclass correlation; RKF = between-couple reliability; RC = daily reliability. One 
line per day per couple.
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Associations of Support and Negative Control with Smoking 
The intercept of the GEE model indicated the probability of smoking for a typical 

smoker on an average weekday in the diary period, which was 51% (OR = 1.06, see Table 3). 
There was no significant effect of time nor intervention group. 

On the between-couple level, smokers in couples with higher mean levels of support 
were less likely to smoke (OR = 0.66, p < .001). Smokers with one standard deviation higher 
level of support showed a probability of smoking of 41% (i.e., 0.70/1.70), compared to 51% 
for a smoker with average support. On the daily level, on days when couples had higher 
support means than usual, the probability of smoking was lower (OR = 0.80, p <.001). On 
days with one standard deviation higher support than usual, smokers reported a probability 
of smoking of 46%, compared to 51% on a typical day. 

Regarding negative control, on the between-couple level, smokers with higher mean 
levels of negative control had a higher probability of smoking (OR = 2.02, p <.001). Smokers 
with one standard deviation higher level of negative control, showed a 68% probability of 
smoking, compared to 51% with average negative control. On the daily level, on days when 
couples had higher negative control means than usual, the probability of smoking was higher 
(OR = 1.20, p <.001). On days with one standard deviation higher negative control than 
usual, smokers reported a 56% probability of smoking, compared to 51% on a typical day. A 
difference between partners in their perspectives on supportive or negative control behaviors 
was not related to smoking.
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Table 3. Daily support, negative control, relationship satisfaction couple means and differences (/SD) 
and smoking (yes/no).
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Associations of Support and Negative Control with Couples’ Mean Relationship 
Satisfaction 

Couples displayed, on average, high relationship satisfaction (b = 5.48, p <.001), that 
slightly went up over 21 days (b = 0.17, p <.001, see Table 3). On the between-couple level, 
couples with higher mean levels of partner support showed higher relationship satisfaction 
(b = 0.28, p <.001). This effect and the following can be interpreted as indicating that a one 
standard deviation higher level of support was related to a 0.28 standard deviation higher 
relationship satisfaction (for an illustration see Figure 1, upper left panel). On the daily level, 
on days when couples had higher support means than usual, they showed higher relationship 
satisfaction (b = 0.12, p <.001; see Figure 1, lower left panel). Exploratory locally estimated 
scatterplot smoothing (LOESS) curves indicated a linear effect for both panels. 

Interestingly, differences in support between partners were also related to relationship 
satisfaction, on the couple level and the daily level. Couples with larger differences in 
support showed higher relationship satisfaction (b = 0.19, p < .001). This effect indicates that 
when the smoker reported higher support than their non-smoking partner across the study 
period, the couple showed higher relationship satisfaction, and vice versa when the smoker 
reported lower support than their non-smoking partner the couple showed lower relationship 
satisfaction. Furthermore, on days when couples had a larger difference in support than usual 
they moved towards higher relationship satisfaction (b = 0.03, p = .003). In other words, on 
days when the smoker reported higher support than their partner, the couple showed higher 
relationship satisfaction means, and on days when the smoker was lower than their non-
smoking partner, the couple’s relationship satisfaction was lower. 

On the between-couple level, couples with higher mean levels of negative control, 
showed lower relationship satisfaction (b = -0.20, p < .001). On the daily level, on days 
when couples had higher negative control means than usual, they showed lower relationship 
satisfaction (b = -0.05, p <.001).



Daily support and negative control

89

5

Figure 1. Scatterplots of the association between means (left graphs) and differences (right graphs) 
of support and relationship satisfaction on the between (upper graphs) and daily level (lower graphs), 
including exploratory LOESS curves (fitting 20% of the points).
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couples had higher negative control means than usual, they showed lower relationship 

satisfaction (b = -0.05, p <.001).  

Figure 1. Scatterplots of the association between means (left graphs) and differences (right 
graphs) of support and relationship satisfaction on the between (upper graphs) and daily level 
(lower graphs), including exploratory LOESS curves (fitting 20% of the points).  

Note. The curve in graph 1 follows a linear curve, indicative of a symmetrical association, 
while the curve in graph 2 is not linear, indicative of an asymmetrical association.  

 

 

Note. The curve in graph 1 follows a linear curve, indicative of a symmetrical association, while the 
curve in graph 2 is not linear, indicative of an asymmetrical association. LOESS = locally estimated 
scatterplot smoothing.

Associations of Support and Negative Control with Couple Differences in Relationship 
Satisfaction 

At the beginning of the study, partners showed a small difference in relationship 
satisfaction (intercept b = -0.12 for the typical couple), indicating slightly lower relationship 
satisfaction in the smoker compared to the non-smoking partner. Couples’ mean levels of 
supportive and negative control behaviors were not related to differences in relationship 
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satisfaction. However, differences in smokers’ and partners’ perceptions of supportive and 
negative control behaviors were associated with differences in relationship satisfaction. On 
the between-couple level, couples with larger differences in support showed larger differences 
in relationship satisfaction. Couples with the smoker reporting higher support than their 
partner across the study period also reported higher relationship satisfaction than their partner  
(b = 0.25, p <.001, indicating that for a one standard deviation larger difference in support, 
partners differed by 0.25 standard deviation in relationship satisfaction). Smokers who reported 
higher support than their partner, had higher relationship satisfaction than their partner, while 
smokers who reported lower support than their partner had lower relationship satisfaction 
than their partners. An exploratory LOESS curve indicated that the effect was carried mostly 
by the latter (i.e., invisible support, see Figure 1, upper right panel). On the daily level, 
on days when smokers reported higher support than their partner, they also reported higher 
relationship satisfaction, but taking the slightly negative intercept into account, it was still 
negative but closer to zero. Therefore, it remained lower than the satisfaction of their partner 
(b = 0.04, p = .014, Figure 1, lower right panel with LOESS line indicating a linear effect). 

On the between-couple level, couples with larger differences in negative control 
showed larger differences in relationship satisfaction. Couples with the smoker reporting 
higher negative control than their partner across the study period also reported lower 
relationship satisfaction than their partner (b = -0.22, p <.001). On the daily level, on days 
when smokers reported higher negative control than their partners, they reported lower 
relationship satisfaction than their partner (b = -0.03, p = .008).

Discussion
This study is the first to examine both supportive and negative control behaviors, 

in single-smoking couples during a quit attempt, where we focused on couple levels and 
differences between partners and their association with smoking and relationship satisfaction. 
Our results stress the importance of using a daily diary: there was a lot of potential for 
meaningful daily fluctuations next to substantial variability between couples, which were 
found reliable on both levels. Couples with higher support and on days with higher support 
means showed higher relationship satisfaction and a smaller probability of smoking for 
smokers. In contrast, couples with higher negative control and on days with higher negative 
control means showed lower relationship satisfaction and a higher probability of smoking 
for smokers. Couples with larger differences in support and on days with larger differences 
in support, showed higher mean relationship satisfaction. In other words, when the smoker 
reported higher support than their partner the couple reported higher mean relationship 
satisfaction. Differences in support and negative control behaviors on the between-couple 
and daily level were related to differences in relationship satisfaction. Specifically, in couples 
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with the smoker reporting higher support than their partner, they also reported higher 
relationship satisfaction than their partner. When smokers reported higher negative control 
than their partner, they also reported lower relationship satisfaction than their partner.

Associations of Support and Negative Control with Smoking 
Our findings broadly support the findings of other studies linking support to smoking 

cessation (Key et al., 2004; Scholz et al., 2016). Supportive partner behavior seems beneficial 
during a quit attempt: smokers who have a partner who is more supportive than the typical 
partner in our sample, had a smaller probability of smoking. Additionally, smokers had a 
smaller probability of smoking on days when partners provided more support than usual. 
Therefore, not only more stable support matters, but also daily fluctuations in support show 
important contributions to successful smoking cessation. One way support could avert 
relapse, is by preventing and reducing stress that can result from withdrawal symptoms 
(stress-buffering support; Cohen, 1986; Creswell et al., 2015). Previous research mainly 
focused on the importance of partner support for smoking fewer cigarettes (Scholz et al., 
2016). This study extends these findings to the prevention of relapse: partner support can 
reduce the probability of falling back to smoking, also on a daily basis. 

Confirming our hypothesis, negative control can complicate a quit attempt. The current 
study sheds more light on the relatively understudied concept of negative control during a 
quit attempt, such as fighting or expressing doubt in the smokers’ ability to remain abstinent. 
As reported in literature, negative control might result in a reluctance to make the desired 
behavior change, as these strategies might make the target person feel bad (Tucker et al., 
2006). This might explain why smokers who experienced more negative control from their 
partner in general, had a higher probability of smoking. Even on days when partners showed 
more negative control than they usually do, the probability of smoking was higher. These 
results show the importance of taking into account other partner behaviors besides support. 
Partners can be supportive, but if they also show negative behaviors, the benefit of support 
might disappear. Partners should be aware of the fact that all types of daily interactions 
could have important implications for a successful quit attempt, even for couples that are 
supportive in general. 

This study did not find an association between differences in supportive or negative 
control behavior and smoking. To our knowledge, a difference in negative control reports 
has not been studied before. Our study showed that, with regard to smoking behavior, couple 
levels of negative control do hinder a quit attempt, but it does not matter whether smokers 
and their partners perceive these behaviors differently. Apparently, it is the occurrence of the 
behavior itself that is important, regardless of who reported this behavior more. Previous 
research on differences in support was not clear-cut. For example, invisible support (i.e., 
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when support is not reported, but the partner does report providing it) might be more effective 
in adjusting to a major stressor, such as an important examination, than visible support 
(Bolger et al., 2000). However, invisible support was also found to be related to an increase 
in daily cigarettes (Lüscher et al., 2015). We did not find an association between differences 
in perspective of support and smoking. A possible explanation might be that invisible support 
can be beneficial for some stressors, but in the case of a quit attempt, support should be 
more pronounced. Perhaps smokers want to perceive support, as some sort of recognition of 
how difficult their quit attempt is. On the other hand, invisible support is thought to improve 
recipients’ perceptions of their own personal resources to cope with challenges (Zee & 
Bolger, 2019). Therefore, a positive effect of invisible support could be expected during a 
quit attempt. This issue needs further attention in future research.

Associations of Support and Negative Control with Relationship Satisfaction 
As reported in the literature, receiving partner support is related to higher relationship 

satisfaction (Cramer, 2006), while negative control is related to lower relationship satisfaction 
(Craddock et al., 2015). The data of our study supports these findings. In line with our 
hypotheses, couples who reported more partner support, had higher relationship satisfaction, 
while negative control was related to lower relationship satisfaction. Relationship satisfaction 
is often considered to be a quite stable couple trait. Therefore, it is interesting to note that 
the same associations were also visible in daily fluctuations. Our results indicated that daily 
fluctuations in relationship satisfaction occurred, based on whether partners provided either 
more supportive or negative control behaviors. Therefore, for couples it is important to focus 
on daily interactions, to maintain a good relationship and facilitate the quit attempt, even for 
generally highly satisfied couples. 

In contrast to smoking, differences in the perception of support did seem to matter 
with regard to couples’ relationship satisfaction. The couples in which smokers reported 
more support than their partner reported providing (i.e., imagined support), showed higher 
relationship satisfaction. This indicates a possible beneficial association of imagined support 
for couples’ satisfaction. Patients who expect their partner to be more involved in their health, 
react more positively to their involvement/partner control (Rook et al., 2011). Perhaps when 
smokers report higher levels of support, this was driven by their expectation, resulting in a 
higher satisfaction. Figure 1, graph 1 shows the association between support and satisfaction. 
The curve seems to follow a linear curve, indicating a symmetrical association. Therefore, the 
result could likely also be framed the other way around: when smokers reported less support 
than their partner reported providing, the couple reported lower relationship satisfaction. 
That is, invisible support seems unfavorable for the relationship satisfaction of the couple. 
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Next to couples’ relationship satisfaction, differences in satisfaction between partners 
were examined. Smokers who reported more support than their partners reported providing 
seemed to be more satisfied with their relationship than their partners. In other words, 
when smokers reported less support than their partner reported providing (i.e., invisible 
support), smokers reported lower satisfaction. However, we don’t know whether the effect 
of a difference was driven by a positive effect of imagined support, a negative effect of 
invisible support or both. An exploratory LOESS curve gave the impression that the effect 
was mostly present on the side of invisible support (Figure 1). This would indicate a possible 
negative association of invisible support with relationship satisfaction not only for the whole 
couple as we discussed above, but probably more specifically for the receiver. However, 
this result should be interpreted with caution as it is likely limited by the size of our sample. 
This finding would contradict previous research, that found invisible support to be related to 
higher relationship satisfaction the next day (Girme et al., 2018). A possible explanation for 
a negative effect of invisible support on relationship satisfaction of smokers is that previous 
measures of support often focused on practical or emotional support, or help to solve a 
problem, while our measures of support were related to the quit attempt. Receiving support, 
without reciprocating it can negatively impact one’s mood (Gleason et al., 2003). Even 
though support might be reciprocated in other areas (e.g., household chores), support related 
to the quit attempt can not be compensated by smokers. Furthermore, couples were included 
and participated together, which might have created expectations about partner involvement. 
Hence, invisible support could be interpreted as no contribution to the team effort, or a lack of 
interest in the quit attempt. Larger differences in negative control were also related to a larger 
difference in relationship satisfaction. When smokers received more negative control than 
their partners reported giving, their relationship satisfaction was lower than their partners’ 
satisfaction. This sounds intuitive, since it is understandable that the partner who reports 
the highest level of negative control is the least satisfied, and that receiving these behaviors 
might be worse than providing them. 

Limitations 
An inherent problem in diary studies is diary reactivity (Bolger and Laurenceau, 

2013). That is, participation in a diary could create awareness of the behaviors studied, 
possibly resulting in an overestimation of the beneficial effect of support or the unfavorable 
effect of negative control. However, diary reactivity seems to stabilize after one week for 
addictive behaviors (Buu et al., 2020). Moreover, the use of daily measurements has several 
advantages such as a reduction in recall bias (Shiffman, 2009), which improves the accuracy 
of reported behavior. However, the results are based on self-report and not biochemically 
verified, although self-reports of smoking are accurate in most studies (Patrick et al., 1994) 
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Additionally, all couples received a planning intervention, thereby possibly complicating the 
generalizability of our findings to couples experiencing an unaided quit attempt. 

A problem that is commonly addressed in research concerning partner support is the 
temporal order of events. It might be the case that partners are more supportive when smokers 
succeed in remaining abstinent; therefore, it is not the support that results in smoking less, 
but the other way around. And, negative control or conflicts might be the result of a relapse. 
For relationship satisfaction, this reversed causation is difficult to entangle as well. It is 
very likely that couples who are more satisfied, are therefore more supportive towards their 
partner. Daily fluctuations do bring us one step closer to unravelling the temporal order of 
events as they represent the link between variables on a daily basis as opposed to a baseline 
questionnaire linked to a follow-up over a longer period of time, thereby giving less room 
for other possible confounders. Nevertheless, more research is needed to disentangle partner 
behaviors and their influence on relationship satisfaction and health behavior change. 

Conclusion 
This was the first study to examine support and negative control and differences in 

the reports of these behaviors during a quit attempt, and its associations with smoking and 
relationship satisfaction. Partner support was related to a lower probability of smoking and 
higher relationship satisfaction, while negative control was related to a higher probability of 
smoking and lower relationship satisfaction. Differences between partners in their reports 
of support and negative control were not associated to smoking. However, invisible support 
seems to be related to lower relationship satisfaction in the couple, and specifically, for the 
receiver. However, more research is needed to unravel the direction and implications of 
these discrepancies. Interventions should focus on making couples, and specifically partners, 
aware of the fact that all types of daily interactions can have important implications for a 
successful quit attempt as well as their relationship satisfaction, even for couples who are 
supportive in general.
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Abstract

Objective: Self-efficacy is an important predictor of smoking cessation. Partners’ confidence 
in the other partner’s health behaviour, or other-efficacy, seems predictive of beneficial health 
outcomes, but has not yet been examined with respect to smoking cessation. This diary study 
examined whether daily fluctuations and general levels of non-smoking partners’ other-
efficacy relates to same- and next-day smoking, over and above smokers’ own self-efficacy. 

Design: Smokers and their non-smoking partners (170 cohabiting couples) participated in 
an intensive longitudinal study over 21 days with end-of-day diaries, starting on the day of 
planned cessation. 

Main Outcome Measures: Smoking abstinence 

Results: Smokers who had a higher self-efficacy than others had a lower probability of 
smoking, regardless of successful abstinence the previous day. On days with higher levels 
of self-efficacy and other-efficacy than usual, smokers had a lower probability of smoking. 

Conclusion: To start the quit attempt with high self-efficacy, and maintain it throughout the 
first weeks of a quit attempt seems important for successful abstinence, as this might help 
to overcome a lapse. This is the first study to show that other-efficacy is related to smoking 
behaviour. However, more research is needed regarding the temporal order of smoking and 
efficacy, from both smokers and spouses.

Keywords: Self-efficacy, other-efficacy, daily diary, smoking cessation, couple
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Introduction
Self-efficacy beliefs are an established predictor of successful smoking cessation 

(e.g., Ockene et al., 2000). However, it is not known whether one’s partners’ confidence in 
one’s ability to quit smoking (i.e., other-efficacy) is related to the success of the quit attempt 
as well. This is noteworthy as pursuing goals, such as changing a health behaviour, is often 
a social process in which partners are strongly interdependent (Fitzsimons & Finkel, 2015). 
Intimate partners are best conceptualized as two interdependent subparts of one single self-
regulating system (Fitzsimons et al., 2015). This diary study examines whether non-smoking 
partners’ other-efficacy relates to smoking abstinence, over and above smokers’ own self-
efficacy, taking into account both fluctuations and general levels of efficacy beliefs of partners 
and smokers. 

Self-efficacy is the belief that one can successfully perform certain behaviour that 
is required to produce an outcome or reach a goal, and is an important contributor to goal 
achievement (Bandura, 1977). Also in research on smoking cessation in which quitting is 
the achievement goal, self-efficacy is often considered an important factor. For example, 
smokers with higher levels of self-efficacy showed a higher probability of abstinence at the 
next measurement point (Clyde et al., 2019) and more successful long-term (>6 months) 
smoking cessation (Ockene et al., 2000). Interestingly, self-efficacy has also been studied 
using daily diaries that examined its day-to-day fluctuations in real-life situations. Findings 
showed that intended quitters smoked fewer cigarettes on days when the level of self-efficacy 
was higher than usual (Berli et al., 2015). Moreover, this effect also transferred to the next 
day: higher self-efficacy reports one day predicted less cigarettes smoked (Berli et al., 2018) 
and a higher chance of abstinence the next day (Perkins et al., 2012). This highlights the 
importance of studying smoking with a daily diary, as not only general self-efficacy, but also 
daily fluctuations in self-efficacy might significantly impact the quit attempt.

Health behaviour change is frequently studied from an individual perspective, while 
it often occurs in a social context, such as intimate relationships (Jackson et al., 2015). 
However, there is a growing body of literature that recognizes the role of a partner. A recent 
study looked at how partners might influence each other’s self-efficacy during a quit attempt 
in couples with two smokers both trying to quit smoking. Self-efficacy was intertwined: 
one partner’s prior and concurrent changes in self-efficacy predicted the other partner’s self-
efficacy (Warner et al., 2018) and one’s self-efficacy was in tendency associated with less 
cigarettes smoked in the other partner (Berli et al., 2018). An explanation could be that seeing 
similar others be successful in performing certain behaviour increases one’s own efficacy 
beliefs for that same behaviour (Bandura, 1997). 
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It seems that the role of a partner and self-efficacy beliefs are mainly studied in couples 
with two partners who try to change their behaviour simultaneously. However, what if only 
one member of the couple wants to change their health behaviour? About 35% of the smokers 
have a non-smoking partner (Margolis & Wright, 2016; Rüge et al., 2008). These so-called 
single-smoking couples are in a different situation if the smoker attempts to quit smoking, 
and therefore, the influence of the non-smoking partner on the quit attempt of the smoking 
partner might be very different. Transactive goal dynamics theory states that partners can also 
pursue goals that are not entirely their own (Fitzsimons et al., 2015). Non-smoking partners 
likely want their partner to quit smoking, and therefore, also pursue their partner’s cessation 
goal. Hence, examining behaviour and beliefs from non-smoking partners might improve the 
understanding of health behaviour change in couples and what partners can do to make a quit 
attempt successful. 

We know that self-efficacy is intertwined in dual-smoking couples (Warner et al., 
2018). In single-smoking couples, there is only one smoker and both partners’ efficacy beliefs 
are directed towards the one partner who is trying to change his or her behaviour. In this 
case, non-smoking partners can express more or less confidence in the quit attempt of their 
partner, which is a form of other-efficacy (Lent & Lopez, 2002). Similarly as self-efficacy, 
other-efficacy may stimulate a person’s performance. For example, other-efficacy was found 
to bolster individual performance in videogames played in a cooperative context (Dunlop et 
al., 2011). The effect of other-efficacy is unknown in the context of smoking cessation. Some 
studies on health and health behaviour however indicated that other-efficacy was highly 
predictive of survival and overall health in patients, even more so than patients’ self-efficacy. 
For example, spouse’s confidence in their partners illness-related task management related to 
heart failure (e.g., weight monitoring, taking medication) predicted survival, over and above 
patients own self-efficacy (Rohrbaugh et al., 2004). Moreover, spouse confidence in their 
partner’s self-management of arthritis symptoms predicted health of the patient over time, 
beyond the effects of patients’ own self-efficacy (Gere et al., 2014). 

Aim of the study 
Other-efficacy seems to be an important predictor for beneficial health outcomes. 

However, research to date has not yet examined the effect of other-efficacy in smoking 
cessation nor has other-efficacy been studied using a daily diary design. As self-efficacy 
levels show daily fluctuations during a quit attempt (Berli et al., 2015), we expect other-
efficacy levels to fluctuate as well. Therefore, the current study will examine self- and other-
efficacy in single-smoking couples during a quit attempt using a daily diary design, which 
allows for studying general and daily levels of efficacy, and their associations with same and 
next day smoking behaviour. Specifically, we hypothesize that smokers’ general and daily 
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fluctuating self-efficacy levels are related to a lower probability of smoking on the same, but 
also the next day. Additionally, we expect the partners’ general and daily fluctuating other-
efficacy levels to be associated with a lower probability of same-day and next-day smoking, 
over and above the smokers’ own self-efficacy.

Methods
This study is part of a larger single-blind randomized controlled trial, consisting of a 

baseline measurement, a planning intervention, a three-week diary period and a follow-up 
measurement after three months. A detailed description can be found in the study protocol 
(Buitenhuis et al., 2018). In the current study, we used data from both intervention groups as 
both planning interventions (i.e. individual and dyadic) were equally effective (Buitenhuis et 
al., 2021). The study was approved by the Ethical Committee of Psychology of the University 
of Groningen (16237-O) and complies with the Dutch law on Medical Research involving 
human subjects. The trial was registered in the Netherlands Trial Register (www.trialregister.
nl/trial/5999).

Participants 
The sample consisted of regular smokers (i.e., smoking cigarettes every day or multiple 

days per week) and their non-smoking partners, who were in a relationship for at least one 
year and cohabiting (Table 1). Exclusion criteria were (1) not owning a mobile phone with 
access to internet, (2) age younger than 18 years, and (3) pregnancy. Couples were recruited 
from April 2017 to July 2018 by the use of flyers and social media. In total, 352 individuals 
(176 couples) started the diary. The participating couples showed a completion rate of 76% 
(n = 5611 [smokers: n = 2751; partners: n = 2860] of 7392 possible diary days). Participants 
missed on average 5.06 of 21 diary days. In total, 2068 cases of 168 couples (74%) could be 
included in the same-day model and 2073 cases of 169 couples (74%) in the next-day model.

Table 1. Mean baseline characteristics for participating couples (n = 169 couples).
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Table 1. Mean baseline characteristics for participating couples (n = 169 couples). 

Variable Smokers Partners 

Male (%) 61% 37% 

Age (years) 39.2 (10.8, 18-63)  39.2 (11.6, 19-69)  

Relationship duration (years) 12.9 (10.2, 1.1-42.3)  12.8 (10.2, 1.1-42.8) 

Number of cigarettes smoked* 16.4 (8.6, 1-50) -- 

Note. * N = 162 smokers. Standard deviations and ranges are in brackets. The sample 
consisted of 162 different-sex couples and 7 same-sex couples (2 male, 5 female). 

Procedure 

Details regarding the recruitment process are available elsewhere (Buitenhuis et al., 2018). In 

short, couples could sign up through our website by providing an email address. Couples were 

randomized between two planning conditions (individual or dyadic) and invited to fill in a 

baseline questionnaire, in which eligibility was checked. When both partners completed the 

baseline questionnaire, an appointment was made for the telephonic planning intervention. 

Couples received a package at their home address containing an information letter, diary 

instructions, and either a dyadic or individual planning sheet. After the intervention, the 

smartphones were registered (on www.surveysignal.com) to receive the necessary text 

messages with the survey links for the diary. Participants received further instructions about 

the diary measurements from one of the researchers. The diary surveys started at the end of 

the first day of their quit attempt, and lasted 21 days. Couples were invited to a follow-up 

questionnaire by email three months later.  

Measures 

Smoking behaviour. Participants were asked whether they had smoked that day: ‘Did you 

smoke today (including one puff)?’ (Lüscher et al., 2017).  

Self-efficacy and other-efficacy. The single item measure of self-efficacy was adapted from 

Scholz et al., (2009) to fit the context of smoking cessation, and was comparable to the item 

used by in the diary study by Berli et al. (2018). Smokers were asked ‘I am confident that I 
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Procedure 
Details regarding the recruitment process are available elsewhere (Buitenhuis 

et al., 2018). In short, couples could sign up through our website by providing an email 
address. Couples were randomized between two planning conditions (individual or dyadic) 
and invited to fill in a baseline questionnaire, in which eligibility was checked. When both 
partners completed the baseline questionnaire, an appointment was made for the telephonic 
planning intervention. Couples received a package at their home address containing an 
information letter, diary instructions, and either a dyadic or individual planning sheet. After 
the intervention, the smartphones were registered (on www.surveysignal.com) to receive the 
necessary text messages with the survey links for the diary. Participants received further 
instructions about the diary measurements from one of the researchers. The diary surveys 
started at the end of the first day of their quit attempt, and lasted 21 days. Couples were 
invited to a follow-up questionnaire by email three months later. 

Measures 
Smoking behaviour. Participants were asked whether they had smoked that day: ‘Did 

you smoke today (including one puff)?’ (Lüscher et al., 2017). 
Self-efficacy and other-efficacy. The single item measure of self-efficacy was adapted 

from Scholz et al., (2009) to fit the context of smoking cessation, and was comparable to the 
item used in the diary study by Berli et al. (2018). Smokers were asked ‘I am confident that I 
will remain abstinent’. Non-smoking partners were asked ‘I am confident that my partner will 
remain abstinent.’ The answer scale ranged from one (‘Not at all’) to seven (‘Very much’).

Statistical Analyses 
Multilevel modelling was applied to allow for a nested data structure (multiple 

measurements nested within smokers; Bolger & Laurenceau, 2013). Models were run in IBM 
SPSS statistics 26. A Generalized Estimated Equation model was applied to the smoking 
data with efficacy measures as predictors, using a logit link function to estimate the binary 
outcome measure (smoking yes/no). Therefore, estimates are represented as log odds. Odds 
ratios were calculated by exponentiating the estimates (e raised to the power of the estimate). 
Next, probabilities were calculated by using OR/(1+OR). To calculate an increase in the 
probability, the estimate and intercept were summed and exponentiated to calculate the OR. 
For example, if the intercept is b = 1.20 (OR = 3.32), and the predictor is b = 0.40, these are 
summed 1.60, and exponentiated 4.95 (OR). The probability of smoking of the intercept 
alone is 77%, and the probability of the intercept summed with the predictor is 83%. This 
means that one unit increase in the predictor results in a 6% increase in the probability of 
smoking. 
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Self-efficacy and other-efficacy were person-mean centred to investigate within-
person effects (level 1 predictors), that is, participants’ mean scores were subtracted from their 
score at each measurement. To examine between-person differences (level 2 predictors), self-
efficacy and other-efficacy were also included as grand-mean centred variables, that is, the 
group mean was subtracted from each individual score. Same-day and next day analyses were 
conducted. We investigated whether smokers’ self-efficacy and partner other-efficacy (t) were 
related to same-day smoking (t) and could predict next-day smoking (t+1), while controlling 
for previous day smoking (t-1 and t for same-day and next-day analyses, respectively). 

For inclusion in the analyses, SPSS requires that all predictors and outcome variables 
are filled in. Data was available for 21 days, resulting in 20 available diary days for the 
analyses; day 2-21 for the same-day analysis and day 1-20 for the next-day analysis. As only 
smokers reported the outcome variable smoking, partner predictors were organized in the 
same case. Therefore, one line per day per couple was included in the analyses. We rescaled 
the predictor ‘Time’ in a way that zero represents the first diary day and one the change 
over the three-week diary period (time/20). Intervention group was added as covariate to 
the analyses (coded as -0.5/0.5), as was weekend day (coded as 0/1). As sensitivity analysis, 
we created and analysed 30 multiple imputed datasets using IBM SPSS statistics 26. The 
sensitivity analysis with the pooled dataset did not show changes in the pattern of results. 
Therefore, the model based on the unimputed data is reported.

Results

Preliminary analyses 
On the between-person level, self-efficacy (M = 4.9, SD = 1.8) and other-efficacy 

(M = 4.8, SD = 1.9) were moderately correlated in couples, r(2071) = .51, p < .001. Daily 
fluctuations in self- and other-efficacy were weakly correlated, r(2071) = .25, p <.001. Of 
the variation, 68% (self) and 77% (other) in efficacy was attributable to between-person 
differences (i.e., an intraclass correlation [ICC] of respectively 0.68 and 0.77). Therefore, 
32% of the variation in self-efficacy and 23% of the variation in other-efficacy was explained 
by daily fluctuations and error. Usually, ICCs between 0.2 and 0.4 are found in diary studies, 
which indicates more within-person variability (between 60-80%) than found in our study 
(Bolger & Laurenceau, 2013). However, the presence of variance in both levels speaks for 
the importance of studying the concepts on both levels.
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Table 2. Associations between same-day (n = 168) and next-day (n = 169) smoking (yes/no)  

and efficacy.  

Note. * p < .05, ** p < .001. The intercepts, between-person effects and effects for previous 
day smoking showed minor differences in the models due to the shift in the diary days that 
were included in the model. Intervention was coded -0.5 for the individual group, 0.5 for the 
dyadic group.  

Associations of efficacy with same- and next-day smoking 

The intercept indicates the probability of smoking when all predictors are zero (Table 2). That 

is, the probability of smoking for a typical smoker, on an average weekday, and with no 

smoking on the previous day, was 11% (OR = 0.13, see Table 2). There was no significant 

effect of time, nor a difference for intervention group. Unsurprisingly, previous smoking 

behaviour was strongly predictive of smoking today. The probability of smoking moved 

towards 87% when smokers reported smoking on the previous day (OR = 54.00, p <.001). 

However, self-efficacy and other-efficacy are still related to smoking while controlling for 

previous smoking.  

  On the within-person level, on days when smokers had higher self-efficacy than usual 

the probability of smoking today was lower (OR = 0.75, p <.001), controlling for smoking 

 Same-day Next-day 

    95% CI    95% CI 

Parameters b SE OR Lower Upper b SE OR Lower Upper 

Within-person           

  Intercept -2.05** 0.21 0.13 -2.45 -1.65 -2.15** 0.21 0.12 -2.55 -1.74 

  Time 0.12 0.22 1.13 -0.31 0.56 0.28 0.22 1.32 -0.15 0.71 

  Weekend-day -0.22 0.18 0.80 -0.59 0.14 -0.05 0.17 0.95 -0.38 0.29 

  Self-efficacy  -0.29** 0.08 0.75 -0.45 -0.12 -0.13 0.08 0.88 -0.28 0.02 

  Other-efficacy -0.26* 0.11 0.77 -0.47 -0.05 0.14 0.10 1.15 -0.05 0.32 

  Smoking yesterday 3.99** 0.24 54.00 3.51 4.46 - - - - - 

  Smoking today - - - - - 3.99** 0.25 54.16 3.50 4.48 

Between-person           

  Self-efficacy  -0.61** 0.09 0.54 -0.79 -0.43 -0.55** 0,09 0.58 -0.72 -0.38 

  Other-efficacy -0.02 0.07 0.98 -0.16 0.11 -0.05 0.06 0.95 -0.17 0.07 

  Intervention group 0.09 0.21 1.10 -0.31 0.50 0.09 0.19 1.09 -0.29 0.47 

Table 2. Associations between same-day (n = 168) and next-day (n = 169) smoking (yes/no) and 
efficacy.

Associations of efficacy with same- and next-day smoking 
The intercept indicates the probability of smoking when all predictors are zero  

(Table 2). That is, the probability of smoking for a typical smoker, on an average weekday, 
and with no smoking on the previous day, was 11% (OR = 0.13, see Table 2). There was no 
significant effect of time, nor a difference for intervention group. Unsurprisingly, previous 
smoking behaviour was strongly predictive of smoking today. The probability of smoking 
moved towards 87% when smokers reported smoking on the previous day (OR = 54.00, p 
<.001). However, self-efficacy and other-efficacy are still related to smoking while controlling 
for previous smoking. 

On the within-person level, on days when smokers had higher self-
efficacy than usual the probability of smoking today was lower (OR = 0.75,  
p <.001), controlling for smoking behaviour on the previous day. That is, on days with one 
unit higher self-efficacy than usual, smokers reported a 9% probability of smoking (i.e., 
0.10/1.10), compared to 11% on a typical day. On days when partners reported a higher 
other-efficacy, the probability of smoking was also lower (OR = 0.77, p = .016). On days with 
one unit higher other-efficacy than usual, smokers reported a 9% probability of smoking, 
compared to 11% on a typical day. Self-efficacy and other-efficacy were not related to next-
day smoking at the within-person level. 

.
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On the between-person level, smokers with higher self-efficacy had a lower 
probability of smoking today (OR = 0.54, p <.001), controlling for their smoking behaviour 
on the previous day. Smokers with one unit higher self-efficacy showed a probability of 
smoking of 7%, compared to 11% for a smoker with average self-efficacy. Other-efficacy 
was not associated with smoking on the between-person level. As the between-person level 
represents average levels throughout the diary period, the same-day and next-day effects are 
comparable.

Discussion
This is the first study to examine how self- and other-efficacy relate to same-day 

and next-day smoking in single-smoking couples. With the use of intensive longitudinal 
methods, we were able to examine daily fluctuations and stable between-person differences 
in efficacy in the weeks following a quit attempt. We found that smokers who had (1) higher 
self-efficacy than other smokers, (2) higher self-efficacy on a particular day than usual and (3) 
whose partners had higher other-efficacy (i.e., confidence in the smokers’ quit attempt) than 
usual, had a lower probability of smoking on that particular day. 

In line with previous research, our results support that smokers who reported a 
higher level of self-efficacy than the typical smoker in the sample, had a lower probability 
of smoking, even when they lapsed on the previous day. Moreover, daily fluctuations in 
self-efficacy were related to smoking; a higher self-efficacy than usual was related to a lower 
probability of smoking. Other-efficacy was also related to same-day smoking. Specifically, 
on days when the non-smoking partner reported to have more confidence in the quit attempt 
than usual, smokers reported a lower probability of smoking that day. So, the effect of other-
efficacy was significant even when controlling for smokers’ own self-efficacy, and regardless 
of whether smokers had a relapse on the previous day. Thus, next to other-efficacy predicting 
survival following heart failure (Rohrbaugh et al., 2004) or health over time in patients with 
arthritis (Gere et al., 2014), other-efficacy appears to play a role in changing (addictive) 
health behaviour. 

In the literature, it is quite clear that self-efficacy and abstinence are related, however, 
it is debated whether self-efficacy predicts abstinence or whether it is the other way around 
(e.g., Gwaltney et al., 2009; Perkins et al., 2012). Self-efficacy is sometimes considered as 
a reflection of recent success, instead of a predictor of future smoking behaviour (Gwaltney 
et al., 2009), while other findings suggest it works both ways (Perkins et al., 2012). In the 
current study, measurements took place in the evening so couples retrospectively reported on 
their behaviour during the day. Therefore, fluctuations in self-efficacy in this study might be 
more a reflection of success that day, and this may explain why the association did not transfer 
to the next day. This is less clear for other-efficacy as we cannot be sure whether or not the 
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non-smoking partner was aware of the smoking behaviour of their partner. Additionally, daily 
fluctuations in self- and other-efficacy are only weakly correlated. If the partner did know 
about the other partners’ smoking behaviour, this knowledge could impact the confidence 
that partners report in the evening. Specifically, confidence levels might have decreased when 
their partner lapsed that day. So, regarding daily fluctuations it is difficult to see whether 
they are the result of, or predict a day without smoking. Future research might consider 
adding a measurement point in the morning, which would allow more reliable conclusions 
regarding the effects of daily fluctuations in efficacy on smoking within the day. On the other 
hand, smokers with higher self-efficacy levels over the whole diary period showed a lower 
probability of smoking each day. Therefore, it seems that starting with and maintaining a 
high self-efficacy can contribute to a successful quit attempt. One way in which interventions 
could promote daily efficacy is by sending messages right after a relapse or during a difficult 
moment to prevent a relapse. For example, just-in-time adaptive interventions fit intervention 
elements to one’s status and context and is delivered at the moment when the respondent 
needs it the most (Spruijt-Metz et al., 2015). 

Previous day smoking was the most important predictor of current day smoking in 
this study. That is, for most smokers the probability of smoking was very high when they 
lapsed the previous day. This is not surprising as previous behaviour is often a good predictor 
of future behaviour. This might be even more so in the context of smoking cessation. In the 
current study, participants were asked to quit smoking completely on the first day of the quit 
attempt. Therefore, a lapse might have felt like a failure, resulting in completely letting go of 
the cessation goal. This response is also known as the what-the-hell effect: a small failure can 
result in abandoning the goal entirely (Cochran & Tesser, 1996). In line with this, the item 
about smoking behaviour stated that smoking only one puff counted as smoking. This might 
have given some smokers the impression that they failed their cessation goal after only one 
puff, while other smokers might have actually lapsed to their baseline levels of cigarettes. 
Future research might consider taking into account the number of cigarettes smoked as it 
might provide more nuanced results. Nevertheless, smokers with higher self-efficacy than 
others, still had a lower probability of smoking even after controlling for previous day 
smoking. Therefore, it seems that high self-efficacy is a stable source of coping and can help 
to overcome a lapse. 

This study had some limitations. The use of diary data has advantages, as it captures 
behaviour in situ with low recall bias (Shiffman, 2009). Yet, filling in daily questionnaires 
might also influence participants’ behaviour (i.e. diary reactivity, Bolger and Laurenceau, 
2013). However, for addictive behaviour, the reactivity has been found to become stable 
after one week (Buu et al., 2020). Second, to reduce participant burden, we used single-item 
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measures for self- and other-efficacy. Therefore, we cannot report on the reliability of both 
constructs. However, a meta-analysis showed that single-item measures of self-efficacy are 
just as accurate as multiple items and equally or better predictive of relapse (Gwaltney et al., 
2009). Next, smoking behaviour was not biochemically verified, thus we rely on self-report. 
Fortunately, it seems that in most studies, self-reports of smoking behaviour are truthful 
(Patrick et al., 1994). Lastly, all smokers in this sample received a planning intervention to 
quit smoking. Therefore, this study’s results might not be directly generalizable to smokers 
who try to quit smoking by themselves.

Conclusion
This was the first study to examine self- and other-efficacy in single-smoking couples 

during a quit attempt using a daily diary design. Higher self-efficacy as comparted to the 
typical smoker was related to a lower probability of smoking every day, regardless of smoking 
behaviour on the previous day. A higher daily self- and other-efficacy than usual was related to 
a lower probability of smoking on the same day. However, these daily fluctuations in efficacy 
could also be a reflection of success that day. More research is needed to gain insight into the 
daily associations between efficacy and smoking. Our results do show that smokers who have 
a generally high self-efficacy might be more effective in overcoming the negative impact of a 
lapse on the previous day. Therefore, interventions should aim to increase efficacy before the 
quit attempt and maintain efficacy after a lapse, on a daily basis, to encourage smokers and 
their partners to not throw in the towel and that tomorrow is another day.
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General discussion
The aim of this thesis was three-fold: (1) to examine conflicts and attitudes towards 

smoking in single-smoking relationships, (2) to establish the effectiveness of partner support 
in the form of dyadic planning to quit and (3) to gain insight into partner behaviours and 
cognitions that play a role during a quit attempt. In the present chapter, I discuss the main 
findings of the studies, address methodological considerations and present directions for 
future research.

1: Conflicts and attitudes towards smoking in a single-smoking relationship
It is known that a non-smoking partner can influence smoking behaviour and could 

facilitate smoking cessation. However, there are couples in which smokers do not quit 
despite of this beneficial environment. Some couples may have found a way to live with 
the smoking behaviour to maintain a long-term relationship, while others might still hold a 
negative attitude and engage in conflicts. In Chapter 2, we examined how 70 single-smoking 
couples, who had been together for an average of 22 years, think about smoking and how 
this affected their relationship. The results showed that in the majority of couples, smoking 
was still a topic that causes conflict. Almost all partners wanted the smoker to quit, and 
both partners reported having conflicts about smoking. Non-smokers had a more negative 
attitude towards smoking than their smoking partners did. This negative attitude of the non-
smoking partner was associated with the couple experiencing more conflicts. Therefore, it 
seemed that the non-smoking partners’ opinion on smoking was leading when it comes to 
conflicts. Non-smoking partners who hold a very negative attitude towards smoking might try 
harder to change their partner’s behaviour, thereby causing conflicts. However, relationship 
satisfaction seemed unaffected by both partners’ attitude. This seems to support the thought 
that couples, in which the smoker does not quit, might have found a way to live with their 
different attitudes towards smoking and their conflicts without it negatively affecting their 
relationship. Nevertheless, most non-smokers wanted their partner to quit and these couples 
experienced conflicts. Therefore, the next aim was to examine how these smokers can be 
supported in a quit attempt and which behaviours and cognitions of the non-smoking partner 
could play a role during such an attempt. 

2: The effectiveness of partner support in the form of dyadic planning to quit 
Implementation intentions have been found successful in decreasing smoking habits 

and reducing the number of cigarettes smoked (Armitage, 2016). The current study was the 
first to expand this existing intervention by involving non-smoking partners in the smokers’ 
quit attempt. Chapter 3 describes the randomized controlled trial, which was designed to 
examine whether involving a non-smoking partner in a planning intervention to quit could 
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increase its effectiveness. Single-smoking couples participated in an intervention in which 
smokers either created their quitting plan alone (individual planning) or with their partner 
(dyadic planning). The intervention was based on the use of implementation intentions and 
followed by 21 end-of-day diaries and a follow-up questionnaire three months later. 

Three months after receiving the intervention, both groups showed similar quit rates 
(33%, dyadic; 30%, individual) and a similar decline in the number of cigarettes smoked 
(more than 50% decline, Chapter 4). Smoking patterns that became visible with the diary 
data (e.g., relapse, intermittent smoking and quitting) appeared in the same manner in 
both intervention groups and seemed indicative of smoking behaviour at follow-up. The 
involvement of a non-smoking partner did not directly increase the effectiveness of the 
intervention. However, couple participation and daily measurements might have increased 
the effectiveness as compared to previous interventions using implementation intentions 
aimed at individual smokers which usually show quit rates of 8% to 14% (McWilliams et 
al., 2019). The next step was to examine partner behaviours and cognitions that follow both 
interventions and were studied in detail using a daily diary. 

3: Partner behaviours and cognitions that play a role during a quit attempt
It is well established that certain partner behaviour, such as support, can have a beneficial 

influence on smoking cessation (e.g., Key et al., 2004; Scholz et al., 2016). However, less 
is known about negative control behaviours and a discrepancy in the reports of behaviours 
between smokers and their partners. Support provision and receipt are loosely correlated 
(Haber et al., 2007) and these differences can be meaningful. In Chapter 5 the 21 end-of-
day diaries following the planning intervention were further investigated, to gain insight into 
partner behaviours that played a role in the quit attempt. Using innovative multilevel models 
(e.g., dyadic score models), this study examined how supportive as well as negative control 
behaviours related to smoking and relationship satisfaction in single-smoking couples during 
a quit attempt. It was hypothesized that dyadic planning might change the way partners act 
during a quit attempt, and the way smokers perceive their partners behaviours to influence 
them. However, the individual and dyadic planning group did not show differences in 
effectiveness nor partner behaviours, allowing the groups to be studied as one. 

Results showed that smokers who experienced more supportive and less negative 
control behaviour from their partners compared to the average smoker, had a lower 
probability of smoking, and the couple had a higher relationship satisfaction. The results 
also showed meaningful daily fluctuations: on days with more supportive and less negative 
control behaviour than usual, smokers had a lower probability of smoking and the couple 
had a higher relationship satisfaction. For smokers who reported receiving more support than 
their partner reported providing, the couples’ relationship satisfaction was higher and the 
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smokers’ relationship satisfaction was higher than their partners’. However, when partners 
provided more support than the smokers reported receiving, this seemed to be related to a 
lower relationship satisfaction in the couple, and specifically, for the receiver. Differences 
between received and provided support at the between-couple and daily level were unrelated 
to smoking. It has to be noted that the directions of all difference scores cannot be interpreted 
from these results, because a larger difference could both be positive (smoker higher than 
partner) or negative (partner higher dan smoker). Therefore, these results are indications, 
and more research is needed to unravel the direction and implications of these discrepancies. 

Supportive and negative control behaviours are not the only relevant social predictors 
that play a role in smoking cessation. Research has well established the predictive role of 
smokers’ self-efficacy in smoking cessation (e.g., Clyde et al., 2019; Ockene et al., 2000; 
Perkins et al., 2012). However, less is known about the role of non-smoking partners’ efficacy 
beliefs (i.e. other-efficacy). Confidence of a partner in their partner’s health behaviour, next to 
ones’ own self-efficacy, seems predictive of beneficial health outcomes over time. Therefore, 
Chapter 6 examined how non-smoking partners’ other-efficacy related to same- and next-day 
smoking, over and above smokers’ own self-efficacy. Results showed that smokers who had a 
higher self-efficacy than others had a lower probability of smoking, regardless of successful 
abstinence the previous day. This seems to indicate that high self-efficacy throughout the quit 
attempt might be important to overcome a lapse. On days with higher self-efficacy and with 
higher other-efficacy levels from the partner than usual, smokers had a lower probability of 
smoking. However, with this study design, it was difficult to disentangle whether efficacy 
beliefs precede smoking abstinence, or are the result of success as both efficacy and smoking 
were measured in the evening. Both directions have been shown to be possible (e.g., Gwaltney 
et al., 2009; Perkins et al., 2012). Further studies on the temporal order of other-efficacy and 
smoking will need to be undertaken.

Study design and sample 

Strengths 
A major strength of this thesis is the combination of a randomized controlled trial, 

including daily diary questionnaires and a follow-up, and a dyadic approach. With 176 
couples participating in either the individual or dyadic planning intervention, we were able 
to test the efficacy of involving the partner in implementation planning. The follow-up 
measurement provided data to draw conclusions on the longer term. Moreover, the diary 
allowed us to examine how the quit attempt unfolds daily after the intervention was received, 
thereby not only looking between-persons but also into relevant daily fluctuations. The diary 
gave us insights into weekly drop-out, but also how a lapse on one day might influence 
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smoking the next day. Additionally, the follow-up smoking status (e.g., I did not smoke 
since the intervention) could be checked using the diary data, providing more insight into 
the reliability. The results in the diary period seemed a good predictor of follow-up smoking. 

An important strength of this thesis is the use of couple data. When variables are 
studied that concern dyadic constructs (e.g., support, relationship satisfaction), collecting 
data of both individuals creates a more comprehensive reflection of the situation. In  
Chapter 2, results showed that only the attitude of non-smoking partners mattered with 
regard to conflicts. When this same conclusion would be drawn from smokers’ responses only, 
it might seem as if smokers themselves do not take responsibility for the conflicts and blame 
their partner. Now both partners are included, the results likely provide a more complete 
picture as both perspectives are taken into account. As shown in Chapter 5, reports of the 
same behaviour could also differ between partners, and these differences can be meaningful. 
Therefore, only taking into account one individual per couple might create bias.

Limitations 
A general limitation in couple research is that recruiting couples is more difficult and 

time-consuming than recruiting individuals. Both partners have to be willing to participate 
and analysis wise, diary data can often not be used when only one partner responded that day. 
Additionally, the recruitment of couples might cause potential bias regarding generalizability 
(Park et al., 2020). Couples who participate in research together are happier (Hagedoorn et 
al., 2015) and are less likely to experience break-up over time (Park et al., 2020), suggesting 
a possibly different relationship dynamic compared to couples who do not participate in 
research together. This might complicate generalizability of our sample and result in a ceiling 
effect. Therefore, the possibility should be considered that the results found pertain to couples 
with partners who have a higher relationship satisfaction, are more supportive, and work more 
as a team compared to the general couple. This might also be an explanation for the fact that 
no differences in outcomes were found between the intervention groups. It is possible that the 
involvement of the partners in the individual and dyadic intervention group was too similar to 
result in significantly different outcomes between the groups. Additionally, the non-smoking 
partner could also be the one who signed up to participate in the study, which might have 
been an indication of their high commitment. Moreover, next to the fact that all couples might 
already be highly supportive, all partners filled in daily questionnaires, which could have 
created a high involvement in the study and awareness of their behaviour, regardless of their 
absence during the intervention itself. Another remark with regard to generalizability is that 
all smokers in the study received a guided cessation intervention and filled in a diary. There 
are also many smokers that try to quit without assistance. It is unclear how generalizable 
our results regarding partner behaviours and cognitions are to single-smoking couples who 
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attempt to quit on their own. 
A possible limitation concerning the study design, is that no group was included that 

did not receive an intervention or did not fill in a diary. To examine whether the effects found 
can be attributed to the intervention, the diary or the combination of the two, a randomized 
controlled trial should be conducted that consists of, ideally, six groups: (1) diary plus 
individual or (2) dyadic planning, (3) diary only, (4) individual or (5) dyadic planning only 
and (6) no diary nor intervention. Evidently, such a research design would be difficult to 
implement. First, it is difficult and very time consuming to recruit enough couples with 
a smoker who is willing to quit. Second, half of the groups would not provide diary data 
and results can therefore only be compared in follow-up measures. As the effectiveness of 
individual planning (without a diary) has previously been established, we did not include a 
group without an intervention and diary. However, before applying planning interventions in 
clinical practice, research needs to be undertaken on the impact of a daily diary to see if it is 
worthwhile to include it as part of the treatment. 

To participate in a daily diary can be burdensome (Bolger et al., 2003) and slow 
down recruitment, therefore, it should only be used when daily fluctuations are of interest, 
or when it increases the effectiveness of the intervention. Additionally, when behaviour is 
measured, participants can become more aware of that behaviour. Diary reactivity might 
occur, which is a common issue in diary research that should be taken into account (Bolger 
and Laurenceau, 2013). Diaries are sometimes even specifically used as self-monitoring tools 
and are associated with behaviour change, for example in weight loss (Burke et al., 2011). 
Therefore, filling in a diary might act as an intervention on its own. However, diary reactivity 
seems to stabilize after one week for addictive behaviour (Buu et al., 2020) or might not 
occur at all (Stone et al., 2003). It is still difficult to distinguish whether effects found in 
this thesis are truly caused by the intervention, the keeping of a diary or a combination of 
the two. As the intervention effects found in this thesis were much higher compared to other 
studies (McWilliams et al., 2019), it is important to examine what might have resulted in 
this increased effectiveness. Even though comparing groups on a daily basis would not be 
possible, it would be interesting to compare the effectiveness of the dyadic intervention with 
and without a diary. Future research might consider additional measurement points (e.g., one 
per week), next to the follow-up, that is less burdensome than a daily diary, to still gain some 
insight into the trajectory of the no-diary group.
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Dyadic data and research methods 
Studying dyads comes with new challenges, as dyadic data requires different types 

of analyses. Given that persons in the same dyad are often more similar to each other than 
individuals from a different dyad, dyadic data is interdependent. Therefore, models that use 
dyadic data should account for this interdependence. This thesis used two different dyadic 
models: The Actor Partner Interdependence Model (APIM) and the Dyadic Score Model. 
In Chapter 2, the APIM model allowed to examine how attitude is related to one’s own 
outcome (actor-effect) and also the outcome of the other partner (partner-effect; Kenny et al., 
2006). The APIM model provides insight into individual, interdependent processes within 
couples. For example, in Chapter 2, our research question concerned how smokers’ and 
partners’ attitude towards smoking were related to their own or their partners’ relationship 
satisfaction. This attitude towards smoking is an individual characteristic, hence, it makes 
sense to look at individual pathways. For example, results showed that the attitude of the 
non-smoking partner, and not of the smoker, played an important role in the frequency of 
conflicts. In Chapter 5 a Dyadic Score Model (Iida et al., 2018) is reported. This model 
examined the couple as a unit and how partners differ in their reports on the same behaviour. 
For example, how do couples who have a high average level of support or a large difference 
in their report on support rate their relationship satisfaction? As for support both partners 
reported on the same behaviour, it was more sensible to study the couple as a whole and 
examine potentially meaningful differences in their reports. So, both dyadic models offer 
different perspectives into relationship processes and researchers should choose the model 
that best fits their conceptual framework (Iida et al., 2018).

A limitation regarding our data is that results are solely based on self-report. In smoking 
research, a biochemical verification of cessation is not uncommon. However, self-reports of 
smoking are accurate in most studies (Patrick et al., 1994). To not increase methodological 
complexity and research costs, we decided to rely on self-report. For psychological measures 
however, relying on self-report is unavoidable and might result in social desirability. To 
admit to negative behaviours could be confronting for partners and therefore underreported, 
and likewise, supportive behaviours might be overestimated. On the other hand, for such 
psychological constructs it might be the subjective interpretation of the participant that is 
of interest. Support, for example, could be objectified by specifically inquiring about the 
frequency of behaviours. However, the number of behaviours required for a partner to be 
deemed supportive will differ a lot between smokers. Researchers should consider whether 
the subjective interpretation or actual frequencies are of interest.
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Assessment of smoking behaviour (cessation) 
Smoking behaviour might seem as an easy to interpret binary outcome variable (yes 

or no). However, there are different ways to draw conclusions with regard to successful 
smoking cessation. In Chapter 4 the distinction was made between prolonged abstinence and 
point prevalence. Prolonged abstinence implies that the participant remained abstinent since 
the intervention, whereas point prevalence only looks at abstinence at a certain point in time 
(Hughes et al., 2004). The distinction between the two measurements has been subject of 
debate. The review by Hughes et al. (2004) recommends researchers to report both measures 
of abstinence, and that prolonged abstinence might be the preferred measure. As we saw in 
Chapter 4, the outcomes of these measures differed considerably and showed higher success 
rates for point prevalence. This is not surprising, given that our sample also consisted of 
a considerable number of intermittent smokers who did not show prolonged abstinence. 
However, of these intermittent smokers, 19% had quit smoking at the follow-up measure. 
Of the participants who relapsed during the diary period 15% quit at follow-up. This raises 
the question whether prolonged abstinence really gives a realistic image of a successful quit 
attempt, as it seems that a quit attempt is not an easy trajectory without setbacks. As also 
suggested by Hughes et al. (2004), reporting both measures is likely the best solution. 

A second point to consider is missing data, which in smoking cessation research can 
be complex as missingness might not be completely random. It is likely that participants, 
perhaps out of guilt feelings, did not fill in the diary on days that they smoked. There are 
different ways to handle this missing smoking data besides listwise deletion. An often used 
sensitivity analysis (see also Chapter 4) is missing = smoking (i.e., conservative imputation; 
McPherson et al., 2012). Depending on the research question, missing values are replaced 
by failure or success. In the case of a smoking cessation intervention, on all missing days the 
smoker is assumed to have lapsed. This conservative method is used to avoid overestimation 
of intervention effects (Peeters et al., 2015). Another method is last observation carried 
forward, in which the missing value is replaced by the last reported one (McPherson et al., 
2012). However, both single imputation methods might result in biased parameter estimates 
(McPherson et al., 2012). In Chapter 5 & 6 we applied multiple imputation as this method 
also allows for missing values in predictors. Multiple imputation uses regression analysis in 
which complete variables predict the missing variables (McPherson et al., 2012) and is found 
a more accurate approach compared to single-imputation methods (Peeters et al., 2015). The 
analysis is repeated several times to generate multiple datasets. The final data analysis is run 
on the pooled estimates thereby creating the most reliable estimation. Future research should 
consider the potential impact of missing data, and try to prevent participants from dropping 
out. For example, participants could receive stimulating messages or rewards during the 
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study period, to motivate them to keep filling in the diary.

Temporal order of events 
A problem that is commonly addressed in research concerning smoking, partner support 

and self-efficacy is the temporal order of events. In Chapter 5 we discussed the associations 
between partner behaviours, smoking and relationship satisfaction. It was difficult to draw 
conclusions related to the temporal order of events based on the data presented. Specifically, 
partner support might result in a day without smoking, but successful abstinence could also 
lead to the partner being more supportive. The same can be said about negative control. These 
behaviours could be a response to a lapse (e.g., as an expression of frustration of the partner), 
or could result in a lapse (e.g., the smoker might feel discouraged). Relationship satisfaction 
was studied as an outcome variable, but it is also likely that more satisfied partners provide 
more support. In Chapter 6 we discussed this issue regarding self- and other-efficacy and 
smoking behaviour. In short, self-efficacy might increase due to previous success, but, high 
self-efficacy could also be the predictor of future success (e.g., Gwaltney et al., 2009; Perkins 
et al., 2012). Both directions might also be visible for other-efficacy, however, other-efficacy 
has never been studied as an outcome variable yet. 

In the recent years, research has also started to examine the reciprocal relationship 
between partner support (Chapter 5) and self-efficacy (Chapter 6). Specifically, the temporal 
order of these constructs is debated; whether self-efficacy cultivates or enables partner support. 
The cultivating hypothesis postulates that high self-efficacy facilitates partner support (Hohl 
et al., 2019), whereas the enabling hypothesis states that higher levels of partner support 
might enhance the recipients’ self-efficacy (Banik et al., 2017). This thesis examined both 
construct separately, but did include the novel construct of other-efficacy, which has not 
been considered yet in this area of research. As self-efficacy and partner support are related, 
a likely conclusion is that other-efficacy is related to partner support as well. Specifically, 
partners who have more confidence in the smokers’ quit attempt will probably be more likely 
to provide support. Therefore, couple research on self-efficacy should consider including 
other-efficacy of partners as well, as this might be the underlying predictor of provided 
support. It is interesting to examine how the enabling or cultivating hypotheses play a role 
in the association between other-efficacy and partner support. Multiple measurements per 
day might capture these processes better compared to a retrospective measure at the end of 
the day. More reliable conclusions might be drawn regarding the temporal order and daily 
fluctuations in efficacy and smoking when a measurement in the morning is included.
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General Conclusion 
Tobacco smoking is still an important health issue worldwide and its current prevalence 

rate indicates a need for effective intervention programs. Research and interventions aimed at 
smoking cessation often target individuals and do not involve their romantic partner, despite 
their important influence on health behaviour. Understanding partner behaviour and its role 
during a quit attempt can be of important added value to existing research and interventions 
for smoking cessation. This thesis provided insight into the role of smoking in single-smoking 
couples, and how partner involvement and couple interactions could support or hinder a quit 
attempt. First, Chapter 2 showed that non-smoking partners have a more negative attitude 
towards smoking than their smoking partners, and that this still relates to conflicts about 
smoking. However, given that relationship satisfaction remains unaffected, these long-
term couples might have found a way around the potential negative consequences. Second, 
the results of Chapter 4 demonstrated that involving a partner in a planning intervention 
(i.e., dyadic planning) does not directly increase its effectiveness. However, to involve a 
partner in the study, and not necessarily the intervention, might be enough to encourage their 
commitment to their partners’ quit attempt. Third, the mechanisms through which partners 
might facilitate or hinder a quit attempt were examined using a daily diary method (Chapter 
5 & 6). Results showed that smokers who had a more supportive partner and high self-efficacy 
had a lower probability of smoking, while more negative controlling behaviour was related 
to a higher probability of a lapse. Next to between-couple differences, daily fluctuations in 
support and negative control matter too. On days when smokers receive more support than 
usual their probability of smoking is lower, while more daily negative control might counter 
these effects as it relates to a higher probability of smoking. On days when smokers and 
partners are more confident in the quit attempt than usual, the chance of a lapse is smaller. 

On the whole, with this thesis I hope to inspire new and existing interventions to 
acknowledge the important role of a non-smoking partner and his or her daily behaviour 
during a quit attempt. When smokers want to quit, their non-smoking partners could be 
involved in the process and informed about the type of behaviours that might be helpful (e.g., 
support, show confidence) and which ones might be better to avoid (e.g., negative control, 
low confidence levels). This could not only increase the chance of a successful quit attempt, 
it could also prevent worsening of the relationship of the couple going through this stressful 
endeavour.
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Supporting information 

Table 1. Daily support, negative control, relationship satisfaction (RS) 
couple means and differences (/SD) and smoking (yes/no) (n = 170) with 
unstandardized predictors and outcomes.
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Table 1. Random effects of the standardized dyadic score model 

 
Rel. Satisfaction  

Means 
Rel. Satisfaction 

Differences 
Random effects (variances) Estimate SE Sig. Estimate SE Sig. 
Intercept 0.45 0.05 .000 0.46 0.06 .000 
Time 0.08 0.04 .041 0.21 0.08 .006 
Supportive behaviors       
Daily fluctuations in couple means 0.01 0.00 .019 0.03 0.01 .002 
Daily fluctuations in couple 
differences 

0.00 0.00 .061 0.01 0.00 .006 

Negative Control       
Daily fluctuations in couple means 0.00 0.00 .046 0.00 0.00 .069 
Daily fluctuations in couple 
differences 

0.00 0.00 .013 0.01 0.00 .007 

 
 
 
Table 2. Random effects of the unstandardized dyadic score model 

 
 
 

 

 
Rel. Satisfaction  

Means 
Rel. Satisfaction 

Differences 
Random effects (variances) Estimate SE Sig. Estimate SE Sig. 
Intercept 1.00 0.12 .000 0.38 0.05 .000 
Time 0.18 0.09 .041 0.17 0.06 .006 
Supportive behaviors       
Daily fluctuations in couple means 0.02 0.01 .019 0.02 0.01 .002 
Daily fluctuations in couple 
differences 0.02 0.01 .061 0.02 0.01 .006 
Negative Control       
Daily fluctuations in couple means 0.01 0.02 .046 0.02 0.01 .069 
Daily fluctuations in couple 
differences 0.08 0.03 .013 0.05 0.02 .007 
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Summary 
Tobacco smoking is still a serious health issue worldwide, and it is the leading 

preventable cause of death. Research on smoking cessation thus far mainly focused on 
individual processes such as smokers’ motivation. However, a very important contributor 
to health behaviour is one’s romantic partner, which was the main focus of this thesis. More 
specifically, the aim of this thesis was three-fold: (1) to examine conflicts and attitudes towards 
smoking in a single-smoking relationship, (2) to establish the effectiveness of partner support 
in the form of a dyadic (together with ones’ partner) planning intervention to quit and (3) 
to gain insight into partner behaviours and cognitions that play a role during a quit attempt. 
Chapter 1 provides an overview regarding smoking and the role of a non-smoking partner, 
and introduces the central topics and research methods of this thesis. 

  In Chapter 2, the first aim of this thesis is addressed: to understand the role of 
smoking in a single-smoking relationship. Results of 70 long-term, single-smoking couples 
showed that smoking remains an issue that could cause conflicts, that seem driven by the 
more negative attitude of the non-smoking partner towards smoking. Couples have likely 
found a way to cope with these conflicts, as the conflicts were not associated with their 
relationship satisfaction. 

  For the second aim of this thesis, a new intervention was developed and tested, 
and the protocol is described in Chapter 3. The intervention was based on the use of 
implementation intentions. Implementation intentions are if-then plans that specifically tie an 
intention to a context or situation. These intentions have been found to be helpful in smoking 
cessation and reduction. The trial compared an individual planning intervention (the most 
common form of implementation intentions) to a dyadic planning intervention, in which the 
partner assisted in creating the intentions. Couples were randomly allocated to one of these 
planning groups. After the telephone intervention, both smokers and partners completed a 
daily diary for 21 days.

  In Chapter 4, the effectiveness of both interventions was compared, addressing 
the second aim of the thesis. The dyadic and individual planning showed similar quit rates 
after three months (33% and 30%, respectively) and a comparable decline in the number of 
cigarettes smoked (more than 50%). With the diary data, we were able to examine smoking 
patterns that can arise after the quit attempt (i.e., relapsers, intermittent smokers and quitters). 
These patterns were indicative of smoking behaviour at follow-up 3 months later, and were 
equally represented in both groups. Based on these results we concluded that the dyadic 
planning group was not more effective than the individual planning group. However, the quit 
rates were relatively high in both groups compared to previous research on implementation 
intentions. Couple participation and daily measurements might have increased the 
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effectiveness. It is feasible that the partners who were allocated to the individual planning 
group, were also highly involved and committed to the smokers’ quit attempt. 

  Using daily diary data, Chapter 5 provides more insight into the three weeks 
following the quit date, addressing the third aim of this thesis. Specifically, this chapter 
examined how supportive and negative control behaviours relate to smoking and relationship 
satisfaction on a daily basis. Smokers who received more support and experienced less 
negative control behaviours from their partner had a lower probability of smoking, and the 
couple reported higher relationship satisfaction. This was not only true between couples 
overall, but also apparent in daily fluctuations. That is, on days with more supportive and less 
negative control behaviour than usual, smokers had a lower probability of smoking and the 
couple reported higher relationship satisfaction. For smokers who reported receiving more 
support than their partner reported providing, the couples’ relationship satisfaction was higher 
and the smokers’ relationship satisfaction was higher than their partners’. When smokers 
reported higher negative control than their partner, they also reported lower relationship 
satisfaction than their partner.

 In Chapter 6, further cognitions are examined that might play a role during a quit 
attempt. Self-efficacy is a known predictor of successful smoking cessation. However, the 
confidence of a non-smoking partner in the smokers’ quit attempt is a relatively new construct 
that has not been examined before in the context of smoking cessation. The results showed 
that smokers who had a higher-than-average self-efficacy had a lower probability of smoking 
each day and on smoking the next day, regardless of successful abstinence the previous day. 
On days with higher self-efficacy and with higher other-efficacy levels from the partner than 
usual, smokers had a lower probability of smoking. This indicates that high self-efficacy 
levels might also be important to overcome a lapse. However, it is still unknown whether 
smoking success is predictive of higher self- and other-efficacy, or whether it is high efficacy 
that is facilitating smoking cessation. 

  In conclusion, this thesis examined (1) conflicts and attitudes towards smoking 
in single-smoking couples, (2) how smokers and their partners might work together for a 
successful quit attempt, and (3) how daily behaviours and cognitions could facilitate or hinder 
this process. Chapter 7 discusses the results, methodological considerations and directions 
for future research. Our research showed that non-smoking partners could play an important 
role in the smoking partners’ quit attempt. A key finding was that daily supportive and few 
negative control behaviours and higher self- and other-efficacy play a role in a quit attempt. 
More research is needed to understand whether daily measurements are of additional value 
for cessation interventions and how they can provide more insight into the temporal order 
of events. Such insights could contribute to a successful quit attempt and might prevent 
worsening the couple’s relationship during the challenging period of a quit attempt.
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Samenvatting
Roken is wereldwijd nog steeds een ernstig gezondheidsprobleem en de belangrijkste 

te vermijden doodsoorzaak. Onderzoek naar stoppen met roken heeft zich tot dusver vooral 
gericht op individuele processen zoals de motivatie van rokers. De romantische partner 
speelt echter een zeer belangrijke rol in gezondheidsgedrag, en was daarom de focus 
van dit proefschrift. Het doel van dit proefschrift was drieledig: (1) het onderzoeken van 
conflicten en attitudes over roken in relaties van een roker met een niet-rokende partner, (2) 
het onderzoeken van de effectiviteit van steun van een niet-rokende partner in de vorm van 
een dyadische (samen met de partner) planning interventie om te stoppen met roken en (3) 
om inzicht te krijgen in het gedrag en de gedachten van partners die een rol spelen bij een 
stoppoging. Hoofdstuk 1 geeft een kort overzicht over roken en de rol van een niet-rokende 
partner, en introduceert de onderwerpen en onderzoeksmethoden die centraal staan in dit 
proefschrift.

  In Hoofdstuk 2 wordt het eerste doel van dit proefschrift behandeld: het onderzoeken 
van conflicten en attitudes over roken in relaties van een roker met een niet-rokende partner. 
Resultaten van 70 paren die al lang bij elkaar zijn toonden aan dat roken nog steeds een 
probleem kan zijn dat conflicten veroorzaakt. Deze conflicten leken voornamelijk gedreven 
door een meer negatieve houding ten opzichte van roken van de niet-rokende partner. Paren 
hebben mogelijk een manier gevonden om met deze conflicten om te gaan, want de conflicten 
hielden geen verband met hun relatietevredenheid.

  Voor het tweede doel van dit proefschrift is een nieuwe interventie ontwikkeld 
en onderzocht. Hoofdstuk 3 beschrijft het protocol van dit onderzoek. De interventie was 
gebaseerd op het gebruik van implementatie-intenties. Implementatie-intenties zijn als-dan-
plannen die een intentie specifiek koppelen aan een context of situatie. Deze intenties zijn 
eerder behulpzaam gebleken bij het stoppen en verminderen van roken. Ons onderzoek 
vergeleek een individuele planningsinterventie (implementatie-intenties zoals deze vaker 
worden gebruikt) met een dyadische planningsinterventie, waarbij de partner actief hielp 
bij het maken van de intenties. Deelnemers werden op basis van toeval aan een van beide 
interventiegroepen toegewezen. Na de telefonische interventie vulden de roker en de partner 
beiden 21 dagelijkse vragenlijsten in.

  In Hoofdstuk 4 wordt de effectiviteit van beide interventies vergeleken, waarbij het 
tweede doel van het proefschrift aan de orde komt. De dyadische en individuele planning 
lieten vergelijkbare stoppercentages zien na drie maanden (respectievelijk 33% en 30%) 
en een vergelijkbare afname van het aantal gerookte sigaretten (meer dan 50%). Met de 
dagboekgegevens konden we patronen in rookgedrag na de stoppoging identificeren (bijv. 
terugval, veel wisselingen tussen wel en niet roken, en stoppen). Deze patronen waren 
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indicatief voor rookgedrag na drie maanden en kwamen in beide groepen evenredig voor. Op 
basis van deze resultaten concludeerden we dat de dyadische planningsgroep niet effectiever 
was dan de individuele planningsgroep. Wel waren de stoppercentages in beide groepen 
relatief hoog in vergelijking met eerder onderzoek naar interventies met implementatie-
intenties. Mogelijk hebben de deelname als paar en de dagelijkse dagboekmetingen de 
effectiviteit verhoogd. De partners die waren toegewezen aan de individuele planningsgroep, 
waren mogelijk ook zeer betrokken en toegewijd aan de stoppoging van hun partner.

  Hoofdstuk 5 geeft op basis van de dagelijkse dagboekdata meer inzicht in de drie 
weken na de stopdatum en is gericht op het derde doel van dit proefschrift. In dit hoofdstuk 
werd specifiek onderzocht hoe steun en negatief controlegedrag dagelijks verband houdt 
met roken en relatietevredenheid. Rokers die meer steun en minder negatief controlegedrag 
van hun partner ervoeren, hadden een kleinere kans om te roken, en als paar een hogere 
relatietevredenheid. Deze resultaten waren zichtbaar tussen verschillende paren, maar ook 
in dagelijkse schommelingen binnen een paar. Dat wil zeggen, op dagen met meer steun en 
minder negatief controlegedrag dan normaal, hadden rokers een kleinere kans om te roken 
en had het paar een hogere relatietevredenheid. Als rokers aangaven meer steun te krijgen 
dan dat hun partner aangaf te geven, was de relatietevredenheid van het paar hoger en de 
relatietevredenheid van de rokers hoger dan die van hun partners. Als rokers aangaven meer 
negatief controlegedrag te ervaren dan dat hun partner aangaf te geven, hadden rokers een 
lagere relatietevredenheid dan hun partner.

  In Hoofdstuk 6 werden gedachten onderzocht die mogelijk een rol spelen bij een 
stoppoging. Zelfeffectiviteit is een bekende voorspeller van een succesvolle stoppoging. Het 
vertrouwen van een niet-rokende partner in de stoppoging van de roker is echter een vrij 
nieuw concept, dat nog niet eerder is onderzocht in de context van stoppen met roken. De 
resultaten lieten zien dat rokers met een hoger dan gemiddelde zelfeffectiviteit een kleinere 
kans hadden om op dezelfde of de volgende dag te roken, ongeacht of het ze de vorige dag 
gelukt was om niet te roken. Op dagen met een hogere zelfeffectiviteit en met een hoger 
vertrouwen van de partner dan normaal, hadden rokers een kleinere kans om te roken. 
Dit geeft aan dat een hoge zelfeffectiviteit ook belangrijk zou kunnen zijn voor het weer 
oppakken van de stoppoging na een   terugval. Het is echter nog onbekend of een succesvolle 
dag waarop niet gerookt is leidt tot een hogere zelfeffectiviteit en vertrouwen van de partner, 
of dat dit andersom werkt, dat deze gedachten stoppen met roken makkelijker maken.

  Samengevat heeft dit proefschrift (1) conflicten en attitudes over roken in relaties 
van een roker met een niet-rokende partner onderzocht, (2) hoe rokers en hun niet-rokende 
partners zouden kunnen samenwerken tijdens een stoppoging, en (3) hoe dagelijkse fluctuaties 
in gedrag en gedachten een stoppoging gemakkelijker zouden kunnen maken of juist kunnen 
belemmeren. Hoofdstuk 7 bespreekt deze bevindingen, methodologische overwegingen en 
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richtingen voor toekomstig onderzoek. Uit ons onderzoek bleek dat niet-rokende partners 
een belangrijke rol kunnen spelen bij een stoppoging. Een belangrijke bevinding was dat 
dagelijkse steun, weinig negatief controlegedrag, hogere zelfeffectiviteit en meer vertrouwen 
van de partner een rol spelen bij een stoppoging. Er is meer onderzoek nodig om te begrijpen 
of dagelijkse metingen van toegevoegde waarde zijn voor interventies gericht op stoppen 
met roken en hoe deze meer inzicht kunnen geven in de volgorde waarin gedragingen zich 
voordoen. Dergelijke inzichten kunnen de kans op een succesvolle stoppoging vergroten 
en mogelijk voorkomen dat de relatie van het paar dat deze stressvolle tijd doormaakt, 
verslechtert.
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Dankwoord
Wat een bijzondere, waardevolle en leerzame jaren zijn dit geweest, waar ik met veel 

plezier op terugkijk. Dit gehele PhD traject had ik niet kunnen afronden zonder de steun van 
een aantal mensen die ik graag van harte wil bedanken. 

Om te beginnen, wil ik mijn promotor en copromotor bedanken. Mariët, al sinds de 
start van mijn masterthese heb ik veel van je geleerd, en heb je me ook de vrijheid gegeven 
om het project vorm te geven en samenwerkingen op te starten. Fijn dat ik altijd even bij je 
kon binnenlopen! Marrit, ik denk nog wel eens terug aan je quote “Ik eet mijn schoen op als 
je de PhD beurs niet krijgt”, en vol vertrouwen gingen we dit traject in. Dank voor je steun 
en fijne gesprekken over meer dan alleen onderzoek. Ik ben blij dat ik dit project samen met 
jullie heb kunnen doen! Turu, we started working together halfway through the project. You 
were very patient and always willing to help with and explain the many difficult aspects 
of diary research in couples. Thank you for the pleasant Skype meetings that taught me so 
much! En natuurlijk Sabine en Ilse, zonder jullie hulp was de datacollectie nooit zo spoedig 
verlopen! 

  Alle HPR collega’s, bedankt voor de leerzame overleggen, gezellige pauzes, 
kerstdiners en congresbezoeken samen. Mijn roomies in het bijzonder: Birte, wat kennen 
we elkaar inmiddels al lang. Met jou op de kamer was het altijd gezellig, maar we konden 
ook goed sparren over onderzoek, met de hoognodige koffierondjes tussendoor. Zoveel leuke 
herinneringen, de fijne mini-vakantie (en een beetje congres...) in Dubrovnik, pubquizzen 
en nu natuurlijk mijn quarantaine buddy! Je bent een waardevolle vriendin geworden en 
ik ben blij dat je naast me staat tijdens mijn promotie. Dank voor je altijd wijze raad, steun 
en vertrouwen waar ik dat zelf wel eens miste. Esmée, we zaten tegenover elkaar, maar 
konden elkaar net niet zien. Weet je nog dat ik een heel verhaal aan het vertellen was en je 
toen ineens de kamer binnen kwam? Dank voor je nuchtere adviezen die me gerust konden 
stellen en de gezellige spelletjesavonden! Lonneke, ik leerde jou ook kennen als tijdelijke 
kamergenoot en er volgden al snel gezellige koffiewandelingen en quizavonden. Wat heb ik 
veel met je gelachen! Maar ook bedankt voor je tips als meer ervaren onderzoeker onder ons 
en de motivatie om meer boeken te lezen (al ga ik je challenge nooit inhalen...)! Op naar nog 
heel veel gezellige avonden met onmisbare Thaise take-away en een herkansing voor een 
(schrijf)retraite met z’n vieren! Geen roomie, maar oud collega Loek, al even niet meer op 
de afdeling, maar we hebben nog steeds contact (ondanks dat je me elke keer probeert over te 
halen om over te stappen naar Data Science). Fanatieke spelletjes (het is zoutvaatje), BBQ’s 
en het opzetten van het pubquizteam: de Brugte Broekies. Wat begon in een hoekje van de 
kroeg met een rondje Kwak bier, eindigde op een vaste 4e plaats (…) aan één van de VIP 
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tafels. Tijdens onze quizzen heb ik minstens zoveel geleerd als van de PhD. Wat een mooie 
avonden hebben we gehad en zullen er nog volgen, in Utrecht of Groningen! En Iris, onze 
maandelijkse koffies waren altijd een fijne pauze!

  Lieve Rianne, Rianne & Marion, bedankt voor jullie vriendschap en gezelligheid 
de afgelopen jaren, en natuurlijk al die jaren daarvoor. Onze lunchdates, wandelingen, borrels 
en weekendjes weg waren een fijne ontspanning en afleiding van werk. En Rianne, daarnaast 
ook veel dank voor de opmaak van dit proefschrift, je hebt er een mooi geheel van gemaakt! 
Dan wil ik mijn familie graag bedanken. Bart, voor de drive om door te zetten, onze eeuwige 
onderlinge ‘strijd’ tussen geneeskunde en psychologie. Irene, onze trainingen samen waren 
een heerlijke uitlaatklep waarna we altijd nog een uur kletsen, ik kan voor alles bij je terecht. 
Ik ben blij dat je ook tijdens mijn promotie naast me staat. Lieve papa en mama, jullie hebben 
altijd voor me klaargestaan, zowel bij tegenslagen als het vieren van mijlpalen. Jullie hebben 
me gemotiveerd om het beste uit mezelf te halen. Bedankt voor jullie onvoorwaardelijke 
steun en vertrouwen in mij, het sparren over de wetenschap en tips over het schrijven in het 
Engels (in het begin dan hè, nu geef ik de tips...). Tot slot wil ik nog één persoon bedanken.  
Lieve Bart, bedankt voor de tijd en ruimte die je me hebt gegeven tijdens, en zeker aan het 
einde van dit PhD traject. Al die keren dat je hebt gekookt zodat ik kon doorwerken, het 
aanhoren van mijn gedachten over werk die amper weekend of vakantie kenden (behalve dan 
tijdens onze fantastische reizen in Azië), maar bovenal het rotsvaste vertrouwen in mij om 
dit af te kunnen maken. 
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