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AN ABSTRACT OF THE THESIS OF 

 

 

Kevork Jean Wannissian    for    Master of Arts  

     Major: Clinical Psychology  

 

Title: Reactivity of Self-Monitoring Cigarette Smoking and the Effect of Pretest Stage of 

Change 

Self-monitoring refers to the systematic independent monitoring and subsequent 

recording of the occurrence or non-occurrence of one’s own behavior, while reactivity 

refers to the spontaneous change in the behavior’s frequency as a result of self-monitoring. 

Reactivity of self-monitoring has been documented within a variety of contexts, such as 

psychiatric disorder symptoms and athletic performance, and with a multitude of 

behaviors/processes, such as anxiety, type of swimming stroke, and cigarette smoking. 

Numerous factors have been found to affect the direction and magnitude of reactive self-

monitoring, such as the individual’s expectation concerning the effect of self-monitoring, 

and motivation with respect to changing the behavior in question. The Transtheoretical 

Model (TTM) puts forth that behavior change occurs over increments called stages of 

change. The present study examined the reactivity of self-monitoring in cigarette smoking, 

and the effect of pretest stage of change in an undergraduate sample of 71 current smokers 

at the American University of Beirut (AUB), by having the participants self-monitor their 

daily cigarette smoking over two weeks. This experimental randomized-controlled trial 

followed a 2 (self-monitoring, waitlist control) by 2 (stage of change: precontemplation, 

contemplation) by 2 (time: pretest, posttest) mixed factorial design. The outcome variable 

was percent change in daily average cigarette smoking, and was analyzed using a two-way 

independent ANOVA. Results showed no significant main effect of group allocation, nor a 

significant interaction effect between group allocation and stage of change. Some additional 

exploratory analyses were also examined. Results, limitations, and future directions are 

discussed.  

Keywords: Self-monitoring, reactivity, Transtheoretical Model, TTM, stages of 

change, Revised Temptation Inventory, smoking, cigarette smoking, experimental design, 

ANOVA  
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Reactivity of Self-Monitoring Cigarette Smoking and the Effect of Pretest Stage of Change 

CHAPTER I 

INTRODUCTION 

Self-monitoring, also referred to as self-observation or self-recording, is the 

systematic monitoring and subsequent recording of the occurrence or non-occurrence of 

target behavior by the person him- or herself (Cooper, Heron, & Heward, 2007). Reactivity 

in such a context refers to a change in frequency of a specific behavior resulting from the 

process of self-monitoring (Korotitsch & Nelson-Gray, 1999). Many studies (e.g., Hiebert 

& Fox, 1981; Latner & Wilson, 2002; Taylor, 1985) have examined the use of self-

monitoring as an intervention due to its reactive effects.  Before introducing our study and 

discussing our findings, we first review below the studies of effectiveness of reactivity and 

different factors that play a role in reactive self-monitoring. Next, we review the 

Trantheoretical Model of behavior change (TTM; Prochaska & DiClemente, 1983), 

focusing on two of its core constructs: the stages of change and temptation. The stages 

represent an individual’s current state with respect to changing a certain behavior 

(DiClemente, Schlundt, & Gemmell, 2004), while temptation refers to the intensity of one’s 

urges to engage in the unhealthy behavior when going through difficult situations 

(Prochaska, Johnson, & Lee, 2009). Finally, we review studies on smoking, especially 

within the Lebanese university context. As research on self-monitoring seemed to have 

experienced a dip in frequency in the 1980s (Korotitsch & Nelson-Gray, 1999), many of the 
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reviewed studies are from the 1970s. Nevertheless, a fair amount of research has been done 

on self-monitoring since the 1980s, as reviewed below. 

A. Reactivity of Self-Monitoring: Studies of Effectiveness  

As a threat to internal and external validity, reactivity is often undesirable, and 

efforts are made to limit its occurrence when studying the effectiveness of different 

interventions (Kazdin, 2010). As an intervention in and of itself, however, it has been 

examined in a variety of contexts (e.g., psychiatric disorder symptoms, de Jong & Bouman, 

1995; classroom behavior, Piersel & Kratochwill, 1979; athletic performance, Critchfield, 

1989) and within a wide range of behaviors/processes (e.g., anxiety, Hiebert & Fox, 1981; 

completion of homework assignments, Piersel, 1985; swimming performance, Critchfield 

& Vargas,1991). Mainly, we review studies within the context of clinically significant 

behaviors and processes, the educational setting, and athletic performance. Next, 

comparison studies are explored where self-monitoring is examined in light of other 

interventions, as are studies where self-monitoring did not result in behavior change.   

1. Clinically significant behaviors and processes. In 1999, Korotitsch and 

Nelson-Gray reviewed the research on the clinical use of self-monitoring starting from the 

late 1960s. Their review highlighted the wide range of clinically significant behaviors 

where reactive effects have been documented: from psychotic symptoms (hallucinations, 

paranoid ideation), substance abuse (amphetamine), and rumination, to suicidal ideation, 

and insomnia (Korotitsch & Nelson-Gray, 1999). For example, Hay, Hay, and Angle 

(1977) reported on the successful use of self-monitoring drug-use behavior (e.g., time, 

place, quantity, type) as well as the reason, expected result of drug taking, and a daily 
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evaluation of this result in substantially decreasing amphetamine use by a 21-year-old 

female with a history of poly-substance abuse. The subsequent addition of self-monitoring 

of drug related thoughts similarly led to a substantial decrease of such thoughts, and 

adherence to these self-monitoring procedures over 28 week maintained the gains achieved. 

It is worth noting that the student was under legal and academic contingencies to change 

her drug use, though she was not instructed to alter her drug use but only to monitor it (Hay 

et al., 1977).   

While Hay et al.’s (1977) study employed a case study design, other studies with 

larger samples and/or with experimental designs have examined different clinically relevant 

symptoms. For example, Hiebert and Fox (1981) explored reactivity of anxiety to self-

monitoring. The treatment, consisting of one week of hourly self-monitoring and recording 

followed by a week where covert self-monitoring (monitoring without recording) was 

gradually increased in frequency while actual self-recording was decreased, yielded a 

significant decrease in the level of participants’ perceived anxiety compared to baseline 

(Hiebert & Fox, 1981). De Jong and Bouman (1995) employed a “panic diary” with a 

sample who (predominantly) had panic disorder with agoraphobia. The diary included 

recording of frequency and intensity of panic attacks, general arousal level, and pre-

described cognitive and physical symptoms. The frequency of both major and minor panic 

attacks decreased significantly compared to baseline, but that of “symptom attacks without 

fear” (panic symptoms not accompanied by fear) did not. Additionally, the overall level of 

arousal saw a significant decrease (de Jong & Bouman, 1995).  Taylor (1985) also recruited 

participants with agoraphobia. Self-monitoring of outing related activities resulted in 
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significant improvements in two of four outing situations (that were previously rated as 

being less difficult) compared to the control group. However, there were no significant 

between group differences on the two other, more difficult, outing situations (Taylor, 

1985). 

Tarrier, Sommerfield, Reynolds, and Pilgrim (1999) examined the effect of using a 

diary for posttraumatic stress disorder (PTSD) symptoms, their content, timing, and 

resulting level of distress. About 10% of participants diagnosed with chronic PTSD no 

longer met criteria for PTSD diagnosis after just four weeks of self-monitoring. Those who 

improved were followed up for 12 months, and they seemed to generally maintain their 

improvements. One important comparison was that those who improved had significantly 

better scores on assessment measures at baseline, as well as being significantly more likely 

to have been employed (i.e. lesser severity; Tarrier et al., 1999). 

Harmon, Nelson, and Hayes (1980) employed a reversal design (where different 

phases are introduced and reversed to show the effect of the intervention; Kazdin, 2010) to 

examine the effect of each of self-monitoring mood and activity in patients with depression. 

Monitoring mood or behavior resulted in a decrease in scores on a self-report depression 

measure, as well as an increase in self-reported pleasant activities. However, self-

monitoring of activity was found to be superior as it had a larger effect on increasing 

pleasant activities, and a comparable effect on bettering mood compared to self-monitoring 

of mood (Harmon et al., 1980).  
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Self-monitoring has been shown to be reactive within the context of eating 

disorders as well. For example, McGlynn (1980) successfully used daily self-monitoring 

and charting of weight and caloric intake to achieve a desired weight with an 18 year old 

female diagnosed with anorexia nervosa who was motivated to gain weight. Latner and 

Wilson (2002) asked women diagnosed with either bulimia nervosa or binge-eating 

disorder to record the type, estimated quantity, time, and place, of food and beverage 

intake, what type they perceived the intake to be  (i.e. meal, snack, or binge), and whether 

they experienced lack of control over eating (Latner & Wilson, 2002). Results showed a 

significant decrease in frequency of objective bulimic episodes, which refer to episodes of 

consuming an amount of food that can be judged to be unequivocally large while in a state 

of loss of control over eating, over just 6-7 days of self-monitoring. Consequently 50% of 

those with binge eating disorder and 16.6% of those with bulimia nervosa no longer met 

criteria for binge eating frequency (a diagnostic criterion within the disorders).  

Smoking has been examined as the target behavior in several studies that used self-

monitoring in different ways. Self-monitoring of number of cigarettes (Abrams & Wilson, 

1979; Karoly & Doyle, 1975; McFall & Hammen, 1971), urges to smoke (Karoly & Doyle, 

1975), number of smoking urges yielded to (Kantorowitz, Walters, & Pezdek, 1978; McFall 

& Hammen, 1971), number of urges resisted (Kantorowitz, et al., 1978; McFall & 

Hammen, 1971), and nicotine content (Abrams & Wilson, 1979) have all been shown to 

significantly decrease rate of smoking compared to baseline levels. In contrast, McFall 

(1970) found self-monitoring of cigarette consumption to significantly increase frequency 

of cigarette smoking in a college student sample, while monitoring of instances where they 
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changed their mind about smoking a cigarette resulted in a non-significant decrease in 

frequency (McFall, 1970). It is worth noting that this study included deception, and 

instructions included urging the students not to change their smoking as that would be the 

only way to discover how smokers “behave under normal circumstances” (p. 137). 

Additionally, self-monitoring was done only during class time, and the professor aimed at 

increasing the initially low smoking rates through modeling, by lighting up a cigarette 

himself during the first minute of every class. 

Within the context of weight loss interventions, Romanczyk (1974) explored the 

effect of self-monitoring employing an overweight community sample. He had participants 

in one of the experimental groups self-monitor their daily caloric intake and keep a daily 

cumulative total of such intake, as well as self-monitor their daily weight and subsequently 

plot it on a graph. The author found a significant difference in ‘percentage overweight lost’ 

between this group and a no-treatment control group over four weeks. More recently, 

Burke, Wang, and Sevick (2011) carried out a systematic review of studies using self-

monitoring within the context of behavioral weight loss treatment between the years 1989-

2009. Overall, they reported consistently significant evidence of the relationship between 

self-monitoring dietary intake (e.g., the food consumed, quantity, fat content) as well as 

self-monitoring weight and resulting weight loss. This evidence included results from 

multiple randomized-controlled trials.  

2. Educational and behavioral performance within the school context. Several 

studies have explored reactivity of educational and behavioral performance within the 

context of studying/the classroom. For example, Piersel and Kratochwill (1979) examined 
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the effect of self-monitoring on academic and behavioral problems. Self-recording (as used 

by the authors; interchangeable with self-monitoring) either percentage of correct 

responding, number of times told to be quiet by the teacher, number of times interrupting 

the teacher, or number of assignments completed, resulted in improvements in all 

aforementioned behaviors or performances compared to baseline levels (Piersel & 

Kratochwill, 1979).  

Similarly, cued self-recording, where self-recording is prompted on a certain 

schedule, of both on- and off-task in-class behavior was found to generally increase on-task 

behaviors (Wheldall & Panagopoulou-Stamatelatou, 1991), as well as decrease the overall 

amount of time spent on off-task behaviors (with the addition of daily overall graphing; 

Crawley, Lynch, & Vannest, 2006) compared to baseline. It is important to note that these 

studies used reinforcement, either contingent upon increased on-task behavior (Wheldall & 

Panagopoulou-Stamatelatou, 1991), or upon accurate self-recording (Crawley et al., 2006). 

One might expect such a factor to affect the results, whereby this change in frequency of 

both types of behavior may be attributed, at least partly, to the use of reinforcement rather 

than purely to the effect of self-monitoring.  

Trammel, Schloss, and Alper (1994) examined the effect of sequential addition of 

self-monitoring, followed by goal-setting and public self-graphing on the number of 

homework assignments completed by adolescent students. Public self-graphing here refers 

to plotting one’s performance on a graph that is situated in a public space, and next to the 

graphs of colleagues. The results showed enhanced completion of homework assignments 

during the self-monitoring stage, and further enhancement during the goal-setting and 
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public graphing stage; the gains were also maintained during the maintenance stage (where 

the interventions were retracted), as well as during follow up, up to 40 days following 

termination of the intervention (Trammel, et al., 1994). Similarly, Piersel (1985) employed 

a multi-stage reversal design to assess the unique and combined contribution of self-

monitoring and twice weekly meetings with the school psychologist (where completion of 

assignments was stressed and performance reviewed) on the completion of homework 

assignments. Results showed the substantial effect of self-monitoring: improving 

assignment completion compared to baseline as well as outperformance during self-

monitoring compared to the meetings with the school psychologist (Piersel, 1985).  

3. Athletic performance. A review by Martin, Thompson, and Regehr (2004) of 

studies employing single-case experimental designs in sports psychology revealed that self-

monitoring has also been used to improve performance within different domains of sports 

(figure skating, gymnastics, and swimming). For example, Critchfield and Vargas (1991) 

found that swimmers generally increased their overall number of laps swum when they 

self-recorded on boards after every other lap, compared to baseline and ‘instruction’ 

conditions (where participants were told to swim as much as they could). The addition of 

public graphing of overall daily performance outside the pool showed no increment in 

number of laps swum (Critchfield & Vargas, 1991).  

In fact, a few studies have examined the effect of self-monitoring on different 

facets of swimming performance. Critchfield (1989) had shown that competitive swimmers 

generally tended to consistently increase their frequency of employing the type of stroke 

they were asked to self-record while not being restricted to the use of any one of them. 
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Alternatively, when the swimmers were asked to self-record all four stroke types, they 

tended to employ each proportionally (Critchfield, 1989).   

Polaha, Allen, and Studley (2004) showed that verbally reported covert self-

monitoring of the number of swimmers’ strokes led to a decrease in stroke count compared 

to baseline (a desired outcome in swimming performance is having “fewer, more efficient 

strokes”, p.262). Subsequently using boards to mark their stroke count resulted in greater 

decreases. Both improvements in stroke count reverted back to baseline figures upon 

retraction of the intervention. One interesting finding is that greater decreases occurred for 

those with the higher baseline stroke count (i.e., the slower, less efficient swimmers). The 

opposite was also found to be true, whereby the more advanced swimmers benefitted the 

least from the two types of self-monitoring employed (Polaha, et al., 2004). One might say 

that a possible ceiling effect concerning improvement in stoke count may have been at 

work there. A ceiling effect (Kazdin, 2010) here, would refer to a greater amount of 

improvement needed for it to be translated to a tangible change in stroke count towards the 

higher end of skilled swimming. Similarly, Schonwetter, Miltenberger, and Oliver (2014) 

reported on a study where self-monitored laps led to improved mean percentage of assigned 

lap completion compared to baseline. The subsequent addition of positive comments, 

encouragement, and feedback concerning previous performance to self-monitoring led to 

even greater improvement. However, enhanced performance during the presence of the 

experimenter compared to when he was absent for the majority of the participants shed 

doubt on whether the reactivity was due to self-monitoring or experimenter presence 

(Schonwetter et al., 2014).   
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4. Comparison between self-monitoring and other interventions. Some studies 

have even found self-monitoring to compare favorably to an array of other interventions 

across contexts. For example, Hiebert and Fox (1981) compared pencil and paper self-

monitoring to biofeedback training in targeting anxiety levels. Post-treatment results 

showed no significant difference between the experimental groups in improvements in both 

a self-report and a physiological measure of anxiety (Hiebert & Fox, 1981). Similarly, 

Hayes and Nelson (1983) compared the effect of self-monitoring and external cues on face-

touching behavior. They found a similar decrease in face-touching whether using self-

monitoring or each of contingent (upon face-touching) and non-contingent visual reminders 

to abstain from face-touching. 

In studies of weight loss, Romanczyk (1974) found no significant difference in 

percentage of overweight lost between groups that were assigned self-monitoring daily 

caloric intake and weight (with daily weight graphing), behavioral management and 

stimulus control treatment plan, and a combination of both in an overweight community 

sample. Similarly, Mahoney, Moura, and Wade (1973) did not find a significant difference 

in weight loss between those who self-monitored their weight and each of those who self-

punished and self-punished and self-rewarded their weight related changes and behaviors.  

Not all studies comparing self-monitoring to other treatments have done so 

favorably. For example, Mahoney et al. (1973) found self-reward to result in significantly 

greater weight loss compared to self-monitoring in an overweight sample. Although we 

were not able to locate a review of such comparisons, our examination of the literature that 

compares self-monitoring with other interventions seems to generally paint a positive 



  

 

11 

 

picture, whereby self-monitoring is found to be at least as effective as most of the different 

treatments it is compared to. 

5. Instances of lack of reactivity. Although many studies have found self-

monitoring to have a significant reactive effect on behavior compared to control and 

baseline conditions (as reviewed above), others, across different contexts and processes, 

have not. For example, Schwarzer, Antoniuk, and Gholami (2015) did not find a significant 

difference in frequency of dental flossing among university students after three weeks of 

self-monitoring, as compared to controls.  

Within an educational context, Johnson and White (1971) examined the effect of 

self-observation of time spent in study activities and graphing of performance on students’ 

performance in an introductory psychology class. They attempted to control for the non-

specific effects of self-observation by including a ‘self-monitoring of dating behavior 

group’ in addition to a control group. Overall results showed no significant between group 

differences when it came to final total grades (Johnson & White, 1971). The authors ran the 

analysis again, using an earlier point in time where they expected the effect of external 

pressures on performance (e.g. final exam period) to have been less. Results indicated the 

self-monitoring group to have significantly higher grades compared to the control group but 

not the ‘dating behavior’ group (which in turn was not significantly different compared to 

the control group).  

Within the context of eating disorders and weight loss, although Latner and Wilson 

(2002) found self-monitoring to substantially decrease objective bulimic episodes 
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(reviewed above), they found that it did not have a significant effect on the frequency of 

subjective bulimic episodes, where the amount consumed was not large but the element of 

loss of control over eating was present. Similarly, self-monitoring and subsequently 

graphing of daily weight resulted in a non-significant decrease of ‘percentage overweight 

lost’ compared to controls in an overweight community sample (Romanczyk, 1974).  

With regard to smoking, Kilmann, Wagner, and Sotile (1977) found no significant 

differences in frequency of cigarette smoking over four weeks of self-monitoring cigarette 

consumption compared to baseline in an undergraduate sample of smokers.  

B. Factors Affecting Self-Monitoring 

Korotitsch and Nelson-Gray (1999) overviewed different studies examining the 

effect of a variety of factors on the reactivity of self-monitoring. Next is a review of some 

of those studies, along with additional and more recent ones.   

1. Valence. Valence refers to “the dimension [of experience] that differentiates 

good from bad, positive from negative, appealing from appalling” (Clark-Polner, Wager, 

Satpute, & Feldman Barrett, 2016, p. 147). Kazdin (1974), Sieck and McFall (1976), and 

Cavior and Marabotto (1976) showed that either experimenter-manipulated or participant-

attributed valence to behavior affects the magnitude and direction of behavior change as a 

result of self-monitoring. Cavior and Marabotto’s participants generally increased or 

decreased their verbal behaviors (e.g. phrases, mannerisms) of self-ascribed positive or 

negative valence respectively, while engaging in dyadic interactions. Participants recruited 

by Kazdin used certain pronouns significantly more when they were ascribed positive 
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valence compared to when they were ascribed negative, or no valence by the experimenter. 

Those in the negative valence group used these pronouns significantly less compared to the 

‘no valence’ group. Additionally, Kazdin found a non-significant change in use of these 

pronouns when no valence was ascribed. Similarly, Sieck and McFall reported a significant 

increase in eye-blinking for participants who self-monitored their eye-blinking, when this 

behavior was related, by the experimenter, to positive personal traits. Eye-blinking also 

decreased when rated negatively, though this result was not found to be significant.   

Hayes and Cavior (1977), on the other hand, did not find a significant relationship 

between valence of behaviors and reactivity when participants were asked to self-monitor 

one or more different behaviors (e.g. face touching, verbal nonfluencies). However, it is 

worth noting that the authors asked their participants for valence ratings of these behaviors 

after the self-monitoring phase was completed. One might assume that the participants’ 

rating of these behaviors might have been different prior to self-monitoring, and might have 

been influenced by the rate of performing them during the experimental period.  

2. Recording schedule. Though some research has found monitoring of every 

occurrence of a behavior to result in greater reactivity (Korotitsch & Nelson-Gray, 1999), 

Critchfield (1999) found improved swimming performance (overall length swum) when 

frequency of self-monitoring and subsequent graphing was decreased. Critchfield discussed 

the possibility that frequent self-monitoring might disrupt the “flow” (p. 391) of certain 

behaviors, as well as allow for distractions, such as talking to other swimmers. Sieck and 

McFall (1976), however, found no significant difference in rate of eye-blinking between 
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two conditions where participants were asked to report the number of times they blinked 

either once or 10 times over a five-minute period. 

Moreover, Butryn, Phelan, Hill, and Wing (2007) examined data from a database 

for successful dieters. They found those who, at baseline, weighed themselves more 

frequently to not significantly differ – from those who weighed themselves less frequently 

– in weight change over the course of one year (i.e., those who weighed themselves daily 

vs. those who weighed themselves weekly vs. those who weighed themselves few times per 

week). Those who decreased their self-weighing frequency, however, gained significantly 

more weight compared to those who maintained or increased their self-weighing frequency 

over the course of one year (Butryn et al., 2007). Therefore, this study suggested that it is 

not the baseline self-monitoring schedule itself that affects reactivity, but that a more 

crucial role is played by whether such a schedule is maintained or changed, and in what 

direction. 

3. Feedback. Studies examining the effect of feedback have not been consistent 

with their findings. Feedback here refers to the provision of any kind of information 

concerning the client’s self-monitoring. Kazdin (1974), for example, found that participants 

who had access to their counter display used certain target pronouns significantly more than 

those who did not. Similarly, the combination of self-monitoring and feedback concerning 

the accuracy of self-monitoring was found to substantially decrease the frequency of off-

task as well as disruptive behaviors in a 13-year-old boy with a pervasive history of 

behavioral and some academic difficulties (Freeman & Dexter-Mazza, 2004).  
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Richards, McReynolds, Holt, and Sexton (1976) found students who, at baseline, 

were not accurately aware of the amount of time they spent studying to benefit substantially 

more (measured as bettered class grades) from different self-monitoring procedures (of 

study behavior) compared to those who were more accurately aware of their studying times. 

However, the authors’ manipulation of feedback while self-monitoring did not have a 

significant differential effect on change in grades. The manipulation included either high 

feedback (e.g., recording number of pages read every day on cumulative graphs) or low 

feedback (e.g., recording ranges such as ‘1 to 50’ pages on noncumulative graphs; Richards 

et al., 1976).  

Similarly, using a multiple treatment single-subject design, DiGangi, Maag, and 

Rutherford (1991) found inconsistent results when self-graphing was added to the self-

monitoring of on- and off-task behavior in class. With one of the two participants, such an 

addition led to a substantial increase in on-task behavior and academic productivity 

(number of mathematics problems solved), but not in academic accuracy (number of 

correctly answered problems). With the second participant, there was a substantial increase 

in both academic accuracy and productivity, but not in on-task behavior.    

4. Expectancy. Participants who expected self-monitoring to decrease cigarette 

consumption decreased their smoking rate significantly more compared to those who were 

not given a directional expectancy (Karoly & Doyle, 1975). Though Nelson, Lipinski, and 

Black (1975) found face-touching to be reactive to self-monitoring with substantial 

decreases compared to baseline, participants being told what to expect from self-monitoring 

did not seem to have an effect, as participants in different expectancy conditions (i.e. being 
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told that it will decrease, increase, or stay the same; or not given any expectation) similarly 

decreased their face-touching behavior. Implicit value judgment may have played a part 

here, whereby behaviors ascribed a negative value may be more prone to decrement 

(Nelson et al., 1975). The discussion of the effect of valence of behavior above seems to 

support such a proposition. Choosing a neutral-value behavior, Hutzell (1977) found 

similar results with eye-blinking rate, whereby the mean rate of eye-blinking decreased for 

participants in all expectancy conditions as a function of self-monitoring.  

Alternatively, Hobbs, Walle, and Hammersley (1979) examined the effect of 

expecting decreased food intake due to self-monitoring of caloric intake. The experimenters 

found this condition to result in significantly greater weight loss compared to the solely 

self-monitoring condition. One explanation offered by the authors for such a discrepancy in 

findings is the possibility that a ‘clinically, and personally relevant’ behavior would more 

likely be affected by expectancy (Hobbs et al., 1979). Worth mentioning is the fact that 

participants in Hobbs et al.’s study reported a desire to lose weight. Perhaps desire to 

change a certain behavior has an additive effect to expectancy and could explain the 

disparity in findings between the studies.  

5. What behavior is being monitored. Conflicting findings have been reported 

with respect to the effect of self-monitoring a certain behavior or a competing response. 

Hanna (1978) asked his participants to choose behaviors they would like to increase or 

decrease. Results showed that those who monitored the behaviors chosen (e.g. cigarettes 

smoked) were significantly more likely to attain their goals compared to those who 

monitored a competing response (e.g. resisted urges to smoke). However, Kantorowitz et 
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al. (1978) found no such significant difference between monitoring urges resisted versus 

urges yielded to within a broad spectrum treatment intervention for smoking. Similarly, 

Karoly and Doyle (1975) did not find a significant difference between self-monitoring of 

urges to smoke versus that of completed cigarettes. In a design accounting for such 

diversity in recording, McFall and Hammen (1971) found no statistically significant 

reductions between the different types of self-monitoring (i.e. number of cigarettes vs. 

number of smoking urges not resisted vs. number of urges resisted vs. having a minimum 

of 20 resisted urges).  

Abrams and Wilson (1979) had their participants self-record right before lighting a 

cigarette and weekly graph their mean daily use. Those who were asked to put a check 

mark representing “the amount of nicotine contained in the cigarette they were about to 

consume” (p. 245), and weekly calculated and graphed their average daily nicotine 

consumption decreased their rate of smoking significantly more compared to those who 

self-monitored the number of cigarettes they were about to smoke and subsequently 

calculated and graphed average daily consumption.  

6. Timing of the self-recording response. In a case study, Rozensky (1974) 

sequentially asked his participant (a long-time smoker) to first record the time and location 

of every cigarette consumed after consumption, followed by the same recording 

requirements except doing so before smoking each cigarette. Post-smoking recording lead 

to a minor decrement in consumption, whereby the participant smoked an average of 36 

cigarettes per day compared to 40-45 during baseline. Switching to pre-smoking recording, 

however, lead to a substantial decrement whereby the participant reached a period of 
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averaging zero daily cigarettes during the seventh and eighth weeks. Follow-up at 50 weeks 

showed that the participant had continued to record pre-smoking, and had consumed a 

minimal number of cigarettes since the termination of the study (Rozensky, 1974).  

Bellack, Rozensky, and Schwartz (1974) found similar results with a larger 

sample. Those who self-monitored eating behaviors before eating lost significantly more 

percentage body weight compared to those in the wait-list group, while those who 

monitored post-eating did not differ significantly from participants in the wait-list group.  

These studies seem to support Kanfer’s (1970) suggestion that pre-behavior self-

monitoring can lead to attention towards the chain of behavioral sequence and if undesired, 

allows for the disruption of that sequence, thereby allowing for an alternate response. 

Meanwhile, post-behavior monitoring does not set the stage for such a disruption in the 

behavioral sequence. Nevertheless, as mentioned above, Karoly and Doyle (1975) did not 

find a significant difference between self-monitoring urges to smoke (a pre-target response) 

versus that of completed cigarettes. Similarly, Nelson, Hay, Devany, and Koslow-Green 

(1980) found in-class self-monitoring prior to or after emitting appropriate or inappropriate 

verbalizations not to have a differential effect on reactivity. 

7. Accuracy. Research has generally not found a reliable relationship between 

accuracy of self-monitoring and subsequent behavior change. Hayes and Cavior (1977), for 

example, used ratings from independent raters to calculate the accuracy of participants’ 

self-monitoring of one or more behaviors. They found accuracy of self-monitoring not to be 

significantly related to the magnitude of behavior change whereby, for instance, one of the 
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two most reactive behaviors was self-monitored completely inaccurately (a correlation of 

.00 when compared to the independent ratings). Similarly, Nelson et al. (1980) and Nelson, 

Lipinski, and Boykin’s (1978) found no evidence of a reliable relationship between 

accuracy of self-monitoring and reactivity when children were asked to self-monitor 

appropriate or inappropriate verbalizations in class under different conditions.    

8. Motivation. Lipinski, Black, Nelson, and Ciminero (1975) found smokers who 

were motivated to quit smoking to significantly decrease their cigarette consumption 

through daily self-monitoring. It is worth noting that motivation was measured in terms of 

which advertisement the participant replied to: those who responded to the ad recruiting 

“individuals who want to quit smoking” were categorized as motivated, while those who 

responded to the ad recruiting “individuals who are cigarette smokers” were categorized as 

not motivated (p. 644). Similarly, McFall and Hammen’s (1971) participants who stopped 

smoking by the end of the experimental period had rated their motivation to do so 

significantly higher than those who did not achieve abstinence.   

Komaki and Dore-Boyce (1978) measured level of motivation by asking their 

participants whether they wished to increase the amount of time they spent participating 

during discussion sessions, and subsequently had them self-monitor instances of 

participation. Those who consistently reported that they wished to do so significantly 

increased their participation compared to baseline. On the other hand, those who did not 

wish to do so increased their participation slightly though non-significantly. The authors 

suggested that self-monitoring may act as immediate positive reinforcement for those 

motivated to change their behavior, while the same act may hold neutral value for those not 
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motivated to change behavior, thereby explaining the differential effect of motivation 

(Komaki & Dore-Boyce, 1978).  

Hayes and Cavior (1977), on the other hand, did not find a significant relationship 

between motivation and reactivity when participants monitored one or more behaviors 

simultaneously (i.e. face touching and/or verbal nonfluencies and/or value judgments). 

Motivation here was measured on a 7-point Likert scale, where ‘1’ represented “I did not 

want to change the behavior”, and ‘7’ represented “I very much wanted the behavior to 

change” (p. 823).  Again, one might comment on the fact that such ratings were collected 

after the self-monitoring period, and consequently might have been different at pretest, and 

could have been impacted by the participant’s performance during self-monitoring. 

It is worth noting that these studies measured what their respective authors referred 

to as motivation either dichotomously (e.g., wanting to change a certain behavior or not) or 

using a single-question Likert-type scale asking the participants to rate the extent to which 

they would like to change the behavior in question. Such measures seem to be getting at the 

participants’ current interest or level of interest in changing the behavior under study. This 

seems to be similar -albeit more crude- to the concept of stages of change (Prochaska & 

DiClemente, 1983), which as mentioned above refers to the person’s current state with 

respect to changing a certain behavior (DiClemente, Schlundt, & Gemmell, 2004). The 

following section discusses this framework.  
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C. The Transtheoretical Model of Behavior Change 

Prochaska and DiClemente (1983) outlined their Transtheoretical Model (TTM) of 

behavior change over three decades ago. Though initially investigated using smoking 

behavior, it has since been studied with many different mental and physical health related 

problems and behaviors such as substance abuse, depression, anxiety disorders, alcoholism, 

use of mammography screening, and exercise (Prochaska et al., 2009).  

1. The stages of change. The TTM views behavior change as a process of 

progression through a series of stages, which represent the temporal dimension of the 

model (Prochaska, DiClemente, & Norcross, 1992; Prochaska, et al., 2009). According to 

this model, six stages have been identified. Though possible to progress through these 

stages in a linear fashion, the reality is that most individuals often regress, relapse, and 

recycle through the different stages before attaining a stable level of maintenance of change 

(Prochaka et al., 1992).  The ‘precontemplation’ stage includes people who have no serious 

intention of changing their behavior in question in the foreseeable future (usually defined as 

the coming six months). They may wish to do so, but lack serious consideration. They may 

be in this stage due to lack of and/or inaccurate information concerning the outcome of 

their behavior, or they may have attempted to change their behavior in the past, and become 

discouraged as a result. Often times, family members or significant people in the lives of 

individuals in the precontemplation stage pressure them to seek some sort of treatment, 

even though they themselves may not perceive their behavior to be problematic, or not 

substantially so. Considering, exploring, or discussing the possible risks of their behavior 

seems to be generally avoided.  
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The ‘contemplation’ stage is defined by the intention to change the behavior in 

question within the coming six months. A hallmark of the contemplation stage is the 

awareness and weighing of both the costs and benefits of change: a balance which may 

result in deep ambivalence, prolonging one’s stay in this stage. An individual is said to be 

in the ‘preparation’ stage when he or she intends to make changes in the immediate future, 

usually regarded as within the next month. Individuals in this stage have a certain plan of 

action, and have typically implemented certain changes within the previous year either 

unsuccessfully, or have made such changes below a certain criterion which would place 

them in the following stage. The ‘action’ stage refers to a stage where the individual has 

implemented substantial lifestyle changes within the past six months. Overt behavior-wise, 

the criterion is stringent and set following expert consensus concerning the degree of 

behavior change required to reduce disease hazards. With respect to smoking, for example, 

only total abstinence would categorize the individual in this stage.  

The ‘maintenance’ stage starts six months following initial action, and is estimated 

to last as long as five years. The focus of this stage is preventing relapse and consolidating 

the gains achieved. Temptation to relapse is not as effective, and at the same time 

confidence in continuing with the changes is increasing. The final stage is the ‘termination’ 

stage. Here, the individual is not prone to any temptation, and at the same time his or her 

self-efficacy is at a maximum of 100% concerning not returning to his or her unhealthy 

behaviors as a way of coping, no matter the state he or she is in. It is likened to the scenario 

of not having initially procured the habit. The authors do mention, however, that such a 

stage may not be a practical reality for the majority of people, and that a lifetime of 
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maintenance, for example, may be a more realistic goal especially for behaviors such as 

weight control (Prochaska et al., 1992; Prochaska, et al., 2009). 

2. Stage effects. Research examining the pre-intervention stage of change has 

generally supported its predictive value concerning the outcome of different interventions; 

referred to as stage effects (Prochaska & DiClemente, 1992). DiClemente et al. (1991) 

reported on a study from their research program on self-help for smoking cessation, where 

individuals were randomly assigned by stage of change to one of four minimal intervention 

conditions using mostly self-help manuals. They found significant differences in abstinence 

related behavior rates as a function of pretest stage of change at different follow-up times, 

as follows. At one and six months following pretest, those who were originally at the 

precontemplation stage had attempted to quit smoking a significantly less number of times 

since pretest compared to those in the contemplation stage, with the same being true when 

comparing individuals originally in contemplation to those in the preparation stage. This 

pattern of significant differences (by pretest stage of change) was similarly found to hold 

when the percentage of individuals making ‘quit attempts’ was calculated for the one-

month period. For the six month period, although the group percentages followed the 

expected order between the three stages, only the comparison between those in 

contemplation and preparation was found to be significant. Again, the same hierarchy in 

results was found when the percentages of those ‘currently not smoking’ were calculated. 

The significance of between group comparisons, however, similarly differed at different 

follow-up times: at one month, only the comparison between those originally in 

contemplation versus preparation was found to be significant; at six months, both 
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comparisons of precontemplation vs. contemplation and contemplation vs. preparations 

were found to be significant.  

The same participants were followed up at 12 and 18 months (Prochaska & 

DiClemente, 1992). Results showed the same pattern of differential increase in rate of point 

prevalence of abstinence continue as a function of initial stage of change at 12 and 18 

months (data on quit attempts were not reported).  

Norcross, Krebs, and Prochaska (2011) conducted a meta-analysis of 39 studies 

examining pre-intervention stage of change and subsequent psychotherapy outcome with 

varied patient populations (e.g., patients with anxiety, depression, eating disorders, 

substance abuse difficulty). The magnitude of progress was found to be a function of 

pretreatment stage of change. 

3. Temptation and self-efficacy. Two other core constructs within the TTM, 

‘self-efficacy’ refers to the individual’s confidence in not engaging in his or her unhealthy 

behavior when coping with specific, high-risk situations, while ‘temptation’ refers to the 

intensity of one’s urges to engage in the unhealthy behavior when going through difficult 

situations (Prochaska et al., 2009). Members of the same research program, some of whom 

developed the TTM, also constructed a measure for self-efficacy and temptation related to 

smoking (Velicer, DiClemente, Rossi, & Prochaska, 1990).  This measure included two 

inventories, differentiating between ratings of the degree to which a series of situations 

tempt the individual to smoke a cigarette (the ‘Revised Temptation Inventory’), and the 

degree to which the individual feels confident with regard to resisting smoking in the same 
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situations (the ‘Revised Confidence Inventory’ representing the construct of self-efficacy). 

The Revised Temptation Inventory is described as an alternate format of the Revised 

Confidence Inventory, and the authors found the results of the two forms to be essentially 

equivalent when examining internal validity (structure and internal consistency; Velicer et 

al., 1990). It was found to include three factors, which loaded heavily on one general factor 

named ‘Temptation’. The three factors which referred to situational domains were labeled 

‘positive/social’, ‘negative/affective’, ‘habit/addictive’. 

Prochaska, Velicer, Guadagnoli, Rossi, & DiClemente (1991) used cross 

sequential data, through following a group of individuals who were not receiving (or had 

not) any formal treatment for smoking cessation over two years, and assessing them every 

six months. They found overall scores on the Temptation Inventory to decrease linearly 

across progression through stages of change. Using an earlier version of the Temptation 

Inventory, DiClemente and Prochaska (1985) found a significant main effect of stage of 

change on temptation scores, which also seemed to decrease linearly across progression of 

stages. Again they recruited a sample of individuals not involved in formal treatment, and 

followed them over two years. It is worth noting that these studies were done when the 

TTM did not differentiate the preparation stage from the action stage, and so those who 

would more recently be considered in the preparation stage were considered to be either in 

the action stage or as ‘relapsers’ (current smokers who had made a quit attempt of at least 

24 hours in the past year). Similarly, Velicer, Hughes, Fava, Prochaska, and DiClemente 

(1995) also found temptation scores to decrease in a linear fashion between 
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precontemplation and action stages using the Revised Temptation Inventory at baseline for 

a minimal intervention smoking cessation study. 

Fava, Velicer, and Prochaska (1995) used a short form of the revised Temptation 

Inventory. They recruited a large sample of smokers in the precontemplation, 

contemplation, and preparation stages. Though significant main effects were found for each 

of the three subscales of the inventory, at the groups level only those in contemplation had 

significantly lower temptation scores on the ‘positive/social’ and ‘habit/addictive’ subscales 

compared to those in preparation, who in turn actually had significantly higher temptation 

scores on the ‘negative/affective’ subscale compared to those in precontemplation. The 

authors offer an explanation for the limited significant comparisons between stages by 

stating that current smokers can be expected to have high levels of temptation to smoke, 

regardless of their stage status.    

4. The remaining core constructs of the TTM. Other than the six stages of 

change, self-efficacy, and temptation, the TTM’s other core constructs are the 10 processes 

of change, and the pros and cons of behavior change (Prochaska et al., 2009). The 

processes of change refer to both covert and overt steps used for progression through the 

stages. For example, “consciousness raising” is a process that refers to increasing 

awareness concerning different factors surrounding the behavior in question, such as 

triggers, consequences, and coping/treatments. The pros and cons of behavior change refer 

to the weighing of the costs and gains of change, and their ensuing balance.  
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These core constructs of processes of change (Prochaska & DiClemente, 1983; 

Prochaska et al., 1992), and pros and cons of changing (Hall & Rossi, 2008; Prochaska et 

al., 1994) have also been found to show distinct patterns in and across the different stages 

of change described above. 

D. Smoking: The Research in Lebanon and Some Relevant Individual-Difference 

Variables 

A few studies have examined the prevalence rates of cigarette smoking in 

Lebanese university samples. Salameh et al. (2014) surveyed public and private university 

students in Lebanon. With a sample of 3384 students, they found 19.2% of them to be 

current cigarette smokers, with the mean age of smoking the first cigarette being 15.93 

years. Among those in the Lebanese University (public), 12.6% were found to currently 

smoke compared to 25.4% in private universities. In a sample of 191 6
th

 year medical 

students in Lebanon, Jradi, Weweres, Pirie, Binkley, and Ferketich (2013) found 26.3% to 

have smoked cigarettes within the past 30 days. Twenty-four percent of those reported 

smoking all of the 30 days. There was no significant association between each of sex, harm 

perception, socioeconomic status, and cigarette smoking status.   

Within the AUB context, out of 535 randomly selected students during the Spring 

semester of the academic year 2008-2009, 20% reported having smoked during the past 30 

days, and 11% reported being regular smokers (Chaaya et al., 2016). Prevalence rates for 

regular smoking were higher for male students, students at the sophomore level, and those 

in the Faculty of Arts and Science or in the School of Business, compared to their 

counterparts.  
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Tamim et al. (2007) explored factors related to adolescent smoking. They found 

the average age of smoking the first cigarette to be 12 years. BMI was not found to 

significantly relate to current cigarette or nargileh smoking. Current alcohol drinking (last 

month) was found to increase the odds of both current cigarette and nargileh smoking. 

Parental smoking (cigarettes, nargileh, or both) was significantly related to nargileh 

smoking. With university students, Tamim et al. (2003) found the excessive consumption 

of alcohol (over seven pints of beer/week) increased the odds of smoking cigarettes and/or 

nargileh.  

Elsewhere, examining treatment outcome studies, Pomerleau, Adkins, and 

Pertschuk (1978) found less years of smoking, lower baseline smoking rate, and lower 

percentage overweight to be significant predictors of achieving smoking abstinence by the 

end of an eight-week behavioral smoking cessation program. Surprisingly, however, Kim 

(2014) compared successful quitters with current smokers who had quit but relapsed and 

found smoking 20 or more cigarettes per day to significantly differentiate successful from 

unsuccessful quitters. In that study, consuming less alcohol also significantly differentiated 

successful from unsuccessful quitters. In contrast to some of the findings above, Berg et al. 

(2010) found no differential effect of years of smoking, and no effect of alcohol 

consumption over the past month on participants’ stability, reduction, or cessation of 

smoking over several weeks of a smoking cessation multiple treatments trial; higher BMI 

significantly differentiated those who quit from those who reduced their smoking. 

However, in line with Pomerleau et al. (1978), baseline daily cigarette consumption was 

found to have a differential effect on those three group.  
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As can be concluded from these results, there is little agreement in the literature 

concerning the role of such socio-demographic and health related factors and behaviors on 

smoking in general, as well as treatment. One might suggest that such disagreement could 

be due to the different samples used in the studies covered (e.g., those seeking treatment vs. 

those who are not), or the study design (e.g., cross-sectional survey vs. treatment trial).  

 

CHAPTER II 

AIMS AND HYPOTHESES 

The main aim of this study was to examine the reactivity of self-monitoring 

cigarette smoking within the framework of the stages of change model. As reviewed above, 

reactivity of self-monitoring has been well-documented with a wide variety of clinically 

significant behaviors (e.g., Korotitsch & Nelson-Gray, 1999), including smoking (e.g., 

Abrams & Wilson, 1979; McFall & Hammen, 1971). The stages of change model is 

similarly well-supported for its predictive validity concerning the degree of behavior 

change (e.g., Norcross et al., 2011). The present study combined these two lines of 

research. 

As a first step, we aimed to replicate the reactive effects of self-monitoring with 

cigarette smoking in a Lebanese undergraduate university student sample. The extensive 

evidence found in the self-monitoring literature reviewed above (e.g., Korotitsch & Nelson-

Gray, 1999; Romanczyk, 1974; Taylor, 1985) points at a positive prediction regarding 
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reactivity taking place while self-monitoring cigarette smoking. Therefore, the following 

hypothesis was tested:
 
 

Hypothesis 1. There will be a difference in percent change in daily average 

cigarette smoking by group allocation, whereby those assigned to self-monitor their 

cigarette smoking will decrease their average daily consumption more compared to those 

assigned to the waitlist control group.
 1

  

Second, such reactivity was examined through the framework of pretest stage of 

change, to further evidence reactivity at different stages, and in anticipation of stage effects.
 

2
 Individuals more ready to attain smoking cessation by being in a more advanced stage of 

change during pretest were expected to evidence greater reactivity as a result of self-

monitoring. Such an expectation was based on the studies reviewed above that showed 

stage effects with respect to therapy outcomes (e.g., Norcross et al., 2011), as well as on 

studies that found greater reactivity for those expressing stronger desire to change a certain 

behavior (e.g., McFall & Hammen, 1971). As such, the following hypotheses were tested: 

Hypothesis 2. Group allocation (experimental vs. waitlist control) and stage of 

change (precontemplation vs. contemplation) will interact to have a combined effect at 

different levels on percent change in daily average cigarette smoking in the following 

manner:  

                                                 
1
 Percent change is a parameter used in reactivity research and can be calculated by the equation: [(pretest 

score – posttest score)/pretest score] x 100 (e.g., Harmon et al., 1980; Romanzcyk, 1974). 
2
 Originally, the study was designed to include participants in the preparation stage. However, due to the low 

number of participants in this stage, the resulting data were excluded from the analysis. 
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Hypothesis 2a. Students initially in precontemplation who will be assigned to self-

monitor (experimental group) will decrease their average daily cigarette smoking more 

compared to their respective counterparts in the waitlist control group, as measured by 

percent change in daily average cigarette smoking. 

Hypothesis 2b. Students initially in contemplation with respect to smoking 

cessation who will be assigned to self-monitor (experimental group) will decrease their 

average daily cigarette smoking more compared to their respective counterparts in the 

waitlist control group, as measured by percent change in daily average cigarette smoking. 

Hypothesis 2c. Within students who will be self-monitoring, those originally 

assessed as being in the contemplation stage will decrease their average daily consumption 

significantly more compared to those originally categorized as being in the 

precontemplation stage, as measured by percent change in daily average cigarette smoking. 

Certain demographic variables were examined as covariates: 

Exploratory Hypothesis 1. Each of the variables of gender and family monthly 

income will be explored as covariates, partialling out for their effects on the outcome 

variable.  

Finally, the study explored the possible effect of self-monitoring on the 

individual’s pretest stage of change,
3
 and on temptation. When using behavioral 

interventions within cognitive behavior therapy (CBT), changes in behavior (i.e., doing 

something differently which is referred to as a ‘behavioral experiment’) are primarily used 

                                                 
3
 We thank Heidi Wheeler, PsyD for this suggestion.  
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to test the validity of, and subsequently modify certain cognitions that may not be very 

accurate and/or helpful (Bennett-Levy et al., 2004, Chapter 1; Farmer & Chapman, 2016, 

Chapter 5).
4
 Research supports the effectiveness of using behavioral experiments to change 

cognitions (Bennett-Levy, 2003; McMillan & Lee, 2010). Consequently, if self-monitoring 

is found to be reactive, one may assume that it could indirectly work to modify certain 

smoking related cognitions such as “I cannot decrease my smoking” or “I am not sure 

where to start (to quit smoking)” that smokers may have by providing concrete evidence 

that the individual is smoking a decreased number of cigarettes. As such, it could also have 

an effect on the person’s perceived level of temptation to smoke in different situation, as 

well as his or her consideration of cessation and subsequently, the stage of change he or she 

is in. As such, we had specified the following hypotheses: 

Exploratory hypothesis 2. We will explore the effect of self-monitoring and 

pretest stage of change on percent change in total temptation scores from pretest to posttest. 

Exploratory hypothesis 3. We will examine the change or stability in stage of 

change from pretest to posttest, by examining patterns of progression, regression, or 

stability while taking into account self-monitoring vs. waitlist control group allocation.  

The results obtained from this study could help first to provide further evidence 

concerning the effectiveness of the reactivity of self-monitoring, a phenomenon that has not 

been examined in the Lebanese context yet. Additionally, its application of the model of 

stages of change to what can be described as a spontaneous effect (reactivity of self-

                                                 
4
A cognitive intervention, on the other hand, may explore evidence for and against a certain thought in order 

to modify it. 
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monitoring) is a novel one, compared to more comprehensive interventions where such 

stage effects have been established (e.g. psychotherapy, see Norcross et al., 2011 reviewed 

above). 

Clinically, the results of this study can aid clinicians in choosing when to employ 

self-monitoring for optimal results. It is important for clinicians to know when to use what 

techniques, matching the client’s stage of change to the interventions used. Providing 

techniques more suited for the ‘action’ stage to someone in precontemplation (who is not 

ready to change) or someone in contemplation (who is considering change but not quite 

ready to commit), for example, would most likely not be welcomed and followed 

(DiClemente & Velasquez, 2002). Self-monitoring can lead to a decrease in cigarette 

consumption indirectly, making it a more agreeable option compared to techniques 

requiring direct purposeful behavior change. As such, it would be important to know its 

effectiveness with individuals in contemplation and precontemplation. If found to be 

effective, it can hence be suggested to clients in these earlier stages of change and can also 

be a used as a way of engagement in addressing the clients’ smoking.  

Additionally, if results show that participants move through stages of changes, 

especially those assigned to self-monitor, it can be used for such a purpose perhaps even by 

health care professionals at large, such as primary care physicians, nurses, as a possible 

prelude to referral to treatment.   

 

CHAPTER III 
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METHOD 

A. Research Design 

The study was an experimental randomized-controlled trial via a 2 (self-

monitoring, waitlist control) by 2 (stage of change: precontemplation, contemplation) by 2 

(time: pretest, posttest) mixed factorial design. The outcome variable was percent change in 

daily average cigarette smoking between pretest and posttest.  

B. Data Collection and Recruitment Difficulties  

Data collection took place across both the Fall and Spring semesters of the 2016-

2017 academic year, between November 2016 and April 2017. Non-random convenience 

sampling was used to recruit participants from two main sources: the ‘Psychology 201 

research pool’ at AUB and posting fliers around campus and online inviting undergraduate 

students for participation. During the Spring (2016-2017) semester, the research pool was 

extended to include 5 other psychology undergraduate classes whose instructors agreed to 

provide their students credit in return for their participation.  

Recruitment of participants was especially challenging in the present study, as 

students who were approached for recruitment seemed uninterested in taking part in the 

study. Overall, 810 students from the introductory psychology classes and another 143 

students from the 5 other undergraduate classes were invited to participate in the study (see 

recruitment flier, Appendix A). From this group of 953 students, 89 (around 9%)  

participated  in at least the baseline assessment (pretest). Perhaps this percentage is 
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understandable in light of Chaaya et al.’s (2016) study (reviewed above) which reported an 

11% prevalence rate of regular cigarette smokers at AUB in 2008/2009.  

Outside the research pool, however, rate of participation was substantially lower. 

Fliers were posted on boards of different departments around campus, and given out to 

students in the designated smoking areas around campus and in a few classes when the 

instructors allowed for it (Appendix B). Overall, over 250 fliers were distributed this way. A 

soft copy of the flier was also posted on two of the most popular Facebook groups 

concerned with AUB social and academic life as well as on the Facebook page for the 

Psychology Student Society (PSS) at AUB. Together, these pages had over 21,000 

followers. Only 9 participants were recruited this way and completed at least the baseline 

assessment. 

C. Participants 

We had aimed to recruit 120 participants, for a proportionate distribution of 30 

participants per each of the 4 groups. The actual sample, however, was capped at 98 

cigarette smoking undergraduate students from the American University of Beirut (AUB). 

Only those who smoked five or more cigarettes per day were eligible to participate in the 

study (except for two participants who reported smoking 4 cigarettes per day). Twelve 

participants (12.2%) dropped out of the study before the second assessment, and so their 

data were unusable. An additional 9 participants (9.2%) were assessed to be in the 

preparation stage. As this number across two cells (4 in experimental/self-monitoring and 5 

in waitlist control) was too low for a meaningful comparison with other cells, this stage was 

cut from the analysis. Three other participants were excluded from the analysis because 
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they were assigned to the waitlist control condition, but instead kept track of their smoking 

either on their mobile phones or on blank paper, following their colleagues who were 

assigned to self-monitor. Additionally, one participant was considered to not belong to the 

sample due to being significantly older than the rest of the sample, and was excluded from 

analyses on this basis (see Outliers section below). Therefore, data from 73 participants 

were included in the analyses. Additional univariate outliers on the dependent variables 

were excluded on a per analysis basis (see Preliminary Analysis below). Descriptive 

information of the sample was calculated for the entire sample (N = 73) unless otherwise 

specified. 

D. Instruments 

The questionnaire and forms used for self-monitoring were in English. This was 

not presumed to be a problem as the language of instruction at AUB is English.  

1. Demographic Information. Information pertaining to the participant’s age, 

gender, nationality, current class, study major, family monthly income, and mother’s and 

father’s education level was collected (Appendix C). Participants ranged in age between 18 

and 23, with a mean of 19.12 years (SD = 1.12). Genders were almost equally represented, 

with males making up 57.5% and females making up 42.5% of the sample. The vast 

majority of the sample had at least a Lebanese nationality (82.2%; Table D1). Most of the 

participants were from the sophomore class (52.1%; Table D2), and most frequently from 

the Faculty of Arts and Sciences (FAS, 46.6%; Table D3).  Regarding family income, 

39.7% of the sample reported not knowing the value or declined to answer, while 43.8% 

reported a family monthly income of 3,100,000 LL and above (Table D4).  Participants 
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reported a high level of parental education, with a high percentage being at the 

undergraduate university level or above (68.4% and 76.7% of the sample for mother’s and 

father’s education level, respectively; Tables D5 & D6).  

2. Smoking rate and smoking related questions. Assessment of smoking rate 

typically includes number of cigarettes smoked daily over a certain time period (Shadel & 

Shiffman, 2005). Therefore, the participants were asked to specify an estimated (single) 

number of their average daily cigarette smoking over the past 14 days (Appendix D). 

During the baseline assessment, participants reported smoking an average of 11.59 (SD = 

6.83) cigarettes per day over the past 2 weeks. 

Additionally, participants were asked questions related to their smoking and health 

(Appendix E). Specifically, participants were asked at what age they had their first cigarette, 

under what circumstances, the number of years they have been smoking, whether their 

friends or family smoke, in what situations they typically smoke, whether they also smoke 

nargileh or smokeless tobacco, whether they drink alcoholic beverages, and quantity, 

whether they engage in regular athletic activities, and how often, and their weight and 

height (to calculate body mass index, BMI).  

Average age of having one’s first cigarette was 15.36  years (SD = 2.12), most 

frequently either being offered a cigarette by a friend (47.9%) or due to personal curiosity 

and trying one alone (27.4%). At baseline, the participants had been smoking for an 

average of 2.72 years (SD = 1.84). Most of the sample did not also smoke nargileh (63%) or 

smokeless tobacco (95.9%). However, most of the sample reported consuming alcoholic 
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beverages (79.5%), with 50% of those having between 1 and 5 drinks per week. With 

regard to exercise, 49.3% reported engaging in sports activities for at least 30 minutes 

between once a day and once a week, while 35.6% reported doing so less than once a 

month or not at all. Most of the sample (54.2%) was found to be within what is considered 

the normal BMI range, while 6.5% was found to be underweight and 38.4% overweight 

(World Health Organization, 2000).   

Approximately one-half of the sample (49.3%) reported having at least one parent 

who smokes cigarettes, while 41.1% reported having at least one sibling who smokes. 

Alternatively, most of the sample reported having a best friend or close friends (74%) as 

well as friends and acquaintances (82.2%) who smoke cigarettes. The most frequently 

endorsed situations of smoking were ‘when feeling anxious/uncomfortable/stressed’ (89%), 

‘after a meal’ (86.3%), ‘when spending time with friends’ (84.9%), ‘when having an 

alcoholic beverage’ (79.5%), ‘when drinking coffee/tea’ (75.3%), and ‘when 

studying/working’ (69.9%), while the least endorsed situations were ‘during a meal’ 

(2.7%), ‘when spending time with family’ (9.6%), ‘when feeling excited/happy’ (31.5%), 

and ‘when driving’ (38.4%). 

3. Stages of change. Active smokers can be categorized, by definition, into one of 

three possible stages of change: precontemplation, contemplation, or preparation (Velicer, 

Fava, et al., 1995). Mutually exclusive categories representing these stages of change were 

determined by a series of key questions following DiClemente et al. (1991) as well as 

Prochaska and DiClemente (1992): those who were ‘currently’ not seriously considering 

quitting within the next six months were categorized as being in the precontemplation 
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stage; those who were seriously considering quitting smoking within the next six months 

were categorized as being in the contemplation stage; those who were seriously considering 

quitting in the next six months, planning to quit within the next 30 days, and have made at 

least one 24-hour quit attempt in the past year were categorized as being in the preparation 

stage (those who did not fulfill all three requirements were categorized as being in the 

contemplation stage; Appendix F).  

Out of the 73 participants in our sample, 40 were assessed to be in the 

precontemplation stage, and 33 in the contemplation stage with respect to smoking 

cessation at baseline.  

4. The Revised Temptation Inventory. The Revised Temptation Inventory 

(Velicer et al., 1990; see Appendix G) is a 17 item measure that assesses for situational 

temptation for smoking within three situational domains: ‘positive/social’, 

‘negative/affective’, and ‘habit/addictive’. Each situation is rated on a 5-point Likert scale 

from 1 (Not at all tempted) to 5 (Extremely Tempted) with higher scores indicating stronger 

temptation to smoke. Though calculation of scores on each of the three domain factors is 

recommended for treatment planning, an overall score is appropriate for general screening 

purposes (Velicer et al., 1990).   

With the original sample of 421 individuals who responded to an advertisement for 

a self-help manual-based intervention, Velicer et al. (1990) reported high reliability for 

each of the three factors ‘positive/social’, ‘negative/affective’, and ‘habit/addictive’ with 

Cronbach alphas equal to .86, .95, and .80 respectively. Although the authors state that 
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these three primary factors loaded heavily on a second-order factor which they labeled 

‘Temptation’, they do not report reliability measures for this factor (i.e., the whole 

inventory). DiClemente, Prochaska, & Gibertini (1985) had previously reported high 

overall reliability for the 31-item Temptation Inventory with Cronbach alpha equal to .97 in 

a sample of current or previous smokers not in formal treatment. The short, 9-item form of 

the Revised Temptation Inventory has also been found to have good reliability with 

Cronbach alphas equal to .82, 0.75, 0.84, and 0.80 for the overall scale, ‘positive/social’, 

‘negative/affective’, and ‘habit/addictive’ factors respectively, in an Iranian sample 

(Sarbandi, Niknami, Hidarnia, Hajizadeh, & Montazeri, 2013).  

The Revised Temptation Inventory had a good overall reliability in our sample (N 

= 73), with Cronbach alpha equal to .75 at baseline, and .78 at posttest.
5
 

5. Self-monitoring. A self-monitoring sheet for each day was given to the 

participant, for him or her to note down every cigarette smoked. Additionally, a graph was 

provided, for the participant to graph daily total number of cigarettes consumed (Appendix 

H). The IRB asked for a rubric to be able to estimate the duration for completing the self-

monitoring forms, for course credit allocation. As a result, a new form was added which 

asked the participants to estimate the time it took them to fill the daily forms (see Appendix 

H). 

E. Pilot Study 

After receiving approval from the Institutional Review Board (IRB) the 

questionnaire was piloted with 10 students recruited from the AUB campus to assess the 

                                                 
5
 Valid n = 71 for baseline and n = 72 for posttest 
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clarity and comprehensibility of the items. Following comments from these students, minor 

phrasing changes were done to two of the items from the Revised Temptation Inventory 

(marked in Appendix F). As for the verbal instructions concerning the self-monitoring 

material, they were rehearsed with 5 of these 10 students. All of them reported that the 

instructions were clear and easy to follow, and that the forms were easy to use. 

F. Procedure 

Both fliers (for and outside the research pool) invited potential participants to 

present to a designated room on campus over a window of a few days, informing them that 

due to the study design, they may be asked to return two weeks later to begin self-

monitoring (waitlist control group). These recruitment sessions were done in several waves 

(emails and fliers were updated accordingly), for a total of 21 days, between 3- and 10-hour 

sessions per day (total > 100 hours).  

Upon presentation, the participant was given information that is necessary to make 

an informed decision about whether to participate. The informed consent process and 

document included details about the nature of the study, potential risks and benefits, 

confidentiality, voluntary nature of participation, and contact information of the AUB IRB 

and the study’s principal investigators (see Appendix I & J). If he or she agreed to 

participate, the questionnaire including items pertaining to demographic information, daily 

smoking rate, smoking and health, and stages of change, as well as the Revised Temptation 

Inventory was presented. Based on the stage of change the participant was in, he or she was 
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randomly assigned to either the experimental self-monitoring or waitlist control group 

following a previously generated random assignment list.
6
  

If a participant was assigned to the self-monitoring group, he or she was given the 

rationale that ‘some studies have found self-monitoring to alter the rate of the behavior 

being monitored, either increasing or decreasing it, while others have found that it has no 

effect. We, as investigators, are trying to determine what effect, if any, self-monitoring has 

on cigarette smoking in a sample of AUB students’. Such a statement is accurate in 

reflecting the literature on self-monitoring, while not giving any directional expectation 

concerning its possible effect. Consequently, the participant was given the stack of daily 

self-monitoring forms, the form containing the graph as well as the one for estimating how 

long it took to fill the daily forms, and instructed concerning their use.  

With respect to the daily self-monitoring, the participant was asked to mark down 

the number (e.g., “3” for the third cigarette smoked during the day) and time of each 

cigarette smoked, around the time of smoking (i.e., “right before, during, or after smoking 

the cigarette”). Although, as reviewed above, studies have not found a consistent 

relationship between accuracy of self-monitoring and reactivity, as self-monitoring was the 

only means of data collection, we aimed to achieve high accuracy. As such, the participants 

were given flexibility with respect to self-monitoring, in the sense that they may note the 

number and time of consumed cigarettes using different means (e.g., notebooks, smart 

phones, computers, laptop computers, electronic tablets) as long as by the end of each day 

                                                 
6
 The random assignment list was followed except in two instances when two numbers were skipped due to 

experimenter error. 
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the list of cigarette numbers and times are written on the self-monitoring form, and the 

subsequent daily total graphed. 

The forms were in a detached form in a folder suitable for folding and easily 

placing anywhere. A small pen that fit in a cigarette pack was also provided. Each 

participant was given 15 self-monitoring forms (1 extra form), for each day of self-

monitoring (the first day being the day following baseline assessment).  

After an average of 13.63 days (range: 8-16)
7
 of self-monitoring and daily 

graphing, the participant returned to hand in the forms, and was given the posttest 

questionnaire which included a question inquiring about what method he or she most 

frequently used to monitor his or her smoking when it occurred (Appendix K), the series of 

questions to determine his or her posttest stage of change as well as the Revised Temptation 

Inventory. After completing this questionnaire, the participant was thanked, and given an 

information sheet which included the contact information for the smoking cessation 

program and the counseling center at AUB, both of which provide their services at no 

charge for the AUB community (Appendix L).   

Those originally assigned to the waitlist control group were asked to return after 

14 days. The questionnaire given then asked for the estimated average number of cigarettes 

smoked daily over the past 14 days, as well as the questions pertaining to stage of change, 

and the Revised Temptation Inventory. After completing the questionnaire, they were given 

the same rationale and instructions for self-monitoring and graphing given to those 

                                                 
7
 Out of the 40 participants who were in the 2 self-monitoring groups, 38 self-monitored between 13 and 16 

days. Only 2 participants self-monitored for a shorter period (1 participant for 8 and another for 9 days). 
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originally in the self-monitoring group. After 14 days of self-monitoring, they returned for 

the second (and final) posttest.  

Regarding compensation, participants from the ‘Psychology 201’ pool, as well as 

those in the 5 approved undergraduate psychology courses received 2 credit points upon 

complete or almost-complete participation (versus 1 for completing up to about one hour of 

the study; see Appendix I for details) . Those recruited from outside this pool were entered 

into a draw to win five gift cards worth 35$ each (or 15$ for non-complete participation; 

see Appendix J for details). 

G. Statistical Analysis  

The main analysis employed a two-way independent ANOVA with group 

allocation (self-monitoring, waitlist control) and stage of change (precontemplation, 

contemplation) as the independent variables (IVs), and percent change in daily average 

cigarette smoking between pretest and posttest (1
st
 follow-up)

8
 as the dependent variable 

(DV).  

For the exploratory analysis concerning the temptation measure, another two-way 

independent ANOVA was employed, with group allocation (self-monitoring, waitlist 

control) and stage of change (precontemplation, contemplation) as the independent 

variables, and percent change in total temptation scores between pretest and posttest as the 

dependent variable. 

                                                 
8
 Although those in the waitlist control condition did complete the self-monitoring intervention following their 

1
st
 follow-up, and afterwards returned for the final posttest, this was mainly due to ethical consideration, and 

their data after this 1
st
 follow-up was not included in the analyses for this thesis.   
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Finally, descriptive statistics were used to examine the change in stage of change 

from pretest to posttest between the four groups. 

 

CHAPTER IV 

RESULTS 

A. Preliminary Analyses 

Prior to the main analyses, the data were examined and tested for misentered and 

missing data, as well as for outliers and normality. 

1. Misentered data. Following the completion of data entry, 100% of the data 

were reviewed to make certain that the data from the forms (hard copy) were entered 

correctly into the SPSS data file. The values in seven cells (< .002%) were found to have 

been entered incorrectly, and were corrected.  

2. Missing value analysis.  All variables had less than 3% missing values. 

Consequently they were kept, as they would not pose a problem for the subsequent 

analyses.  

3. Outliers. The average daily number of cigarettes smoked at posttest for those in 

the self-monitoring condition was calculated by dividing the total number of cigarettes 

smoked by the number of self-monitored days. The primary dependent variable ‘percent 
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change in daily average cigarette smoking’ was computed by the following equation: 

[(pretest daily average – posttest daily average)/pretest daily average] x 100. 

As for the Revised Temptation Inventory, the scores on its 17 items were added for 

a total temptation score at pretest, as well as at posttest. Similarly, the dependent variable 

used ‘percent change in total temptation scores’ was computed by the equation: [(pretest 

total score – posttest total score)/pretest total score] x 100. 

Prior to examining outliers on the dependent variables, frequency distributions of 

demographic variables and health related behaviors were examined for unusual values. For 

the variable of age, one participant (case number 10)
9
 was found to be 30 years old. All 

other participants ranged in age between 18 and 23 (both overall, and in the participant’s 

group). As such, this case was considered to be too different from the rest of the sample and 

was removed.   

Univariate outliers for both dependent variables were examined within the four 

groups that comprised the sample converting their values into Z-scores. The 4 groups were 

the precontemplation/experimental self-monitoring group (n = 24), the 

precontemplation/waitlist control group (n = 16), the contemplation/experimental self-

monitoring group (n = 16), and the contemplation/waitlist control group (n = 17). 

 For the DV percent change in daily average cigarette smoking, all three groups 

except the contemplation/waitlist group did not have z-score values exceeding the ±2.58 

                                                 
9
 Case numbers refer to those from the data set excluding the participants who dropped-out and those in the 

preparation stage. 
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mark.
10

 In the contemplation/waitlist group, one participant (case 66) exceeded this mark, 

and was removed. This resulted in another participant (case 60) surfacing as a univariate 

outlier on this DV and was removed as well. No other univariate outliers on the DV 

resulted (new group n = 15). Analysis with this variable (below) was hence done with a 

total of 71 participants. 

For the DV percent change in total temptation scores, the 

precontemplation/waitlist and contemplation/experimental groups did not have z-score 

values exceeding the ±2.58 mark. However, one participant in the 

precontemplation/experimental group (case 38), and another one in the 

contemplation/waitlist group (case 64) did, and were removed. No other outliers surfaced in 

either group (new nprecontemplation/experimental = 23, ncontemplation/waitlist  = 16). Analysis with this 

variable (below) was hence done with a total of 71 participants. 

4. Normality. Normality of these DVs was examined by group using the Shapiro-

Wilk test as group samples were small (between 15-24 participants).  

For the DV percent change in average daily cigarette smoking, all four groups 

were found to have a normal distribution as per the non-significance of the Shapiro-Wilk 

test statistic. For group precontemplation/experimental, W(24) =  0.97, p > .05; for group 

precontemplation/ waitlist, W(16) = 0.95, p > .05; for group contemplation/experimental, 

W(16) = 0.95, p >.05, for group contemplation/waitlist, W(15) = 0.92, p > .05. 

                                                 
10

 A stricter standard deviation mark of ±1.96 was not used despite the small sample size in each group as that 

would have resulted in a substantial loss of cases in an already small sample, and with it further limit what can 

be said of the data.     
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For the DV percent change in total temptation scores, all four groups were also 

found to have a normal distribution as per the non-significance of the Shapiro-Wilk test 

statistic. For group precontemplation/experimental, W(23) =  0.97, p > .05; for group 

precontemplation/ waitlist, W(16) = 0.93, p > .05; for group contemplation/experimental, 

W(16) = 0.94, p >.05, for group contemplation/waitlist, W(16) = 0.93, p > .05. 

5. Randomization check. A randomization check was conducted to examine 

whether the 4 groups (N = 73) differed on the variables of age, gender, response to each of 

monthly family income, mother’s and father’s education level (including “I don’t know” 

and “I prefer not to say”), as well as baseline daily average cigarette smoking. A new 

variable was defined to specify which of the 4 groups the participant belonged to. For each 

of age and baseline daily average cigarette smoking, the non-parametric Kruskal-Wallis test 

was performed, due to the violation of the assumption of normality for both variables 

(Field, 2009). For the variable gender, Pearson’s Chi-Square test was used, and for the 

variables response to monthly family income, and mother’s and father’s education level, 

Fisher’s Exact Test was used (as expected count for the majority of the cells was found to 

be below 5; Field, 2009). All these tests were found to be non-significant, indicating that 

the four groups did not significantly differ on these variables, and that randomization was 

successful to that end. 

B. Descriptive Statistics 

As mentioned above, data from 71 participants were used for comparing the 4 

groups on each of the 2 DVs. However, not the same 71 participants were used, as the two 

cases excluded from the original sample (N = 73) were not the same cases for each analysis 
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(2 from the contemplation/waitlist group were excluded for the comparison concerning 

percent change in cigarette smoking, and 1 from each of precontemplation/ experimental 

and contemplation/waitlist groups was excluded for the comparison concerning percent 

change in temptation scores). It follows that for groups precontemplation/waitlist and 

contemplation/experimental the same participants were used when comparing groups on 

either DV as no participants from these groups were excluded from either analysis. 

Descriptive data for these 2 groups is presented first. 

Participants in the precontemplation/waitlist (n = 16) group smoked an average of 

10.69 cigarettes per day at baseline (SD = 5.36), 10 cigarettes per day at posttest (SD = 

6.81), and had a percent decrease in daily average cigarette smoking of 6.57% with SD = 

35.1. They had an increase in percent total temptation scores between both time-points (M 

= -1.97%, SD = 11.22). 

Participants in the contemplation/experimental (n = 16) group smoked an average 

of 9.38 cigarettes per day at baseline (SD = 4.91), 7.72 cigarettes per day at posttest (SD = 

3.65), and had a percent decrease in daily average cigarette smoking of 13.18% with SD = 

19.42. This group also had an increase in percent total temptation between both time-points 

(M = -2.55%, SD = 8.02). Participants in this group self-monitored their cigarette smoking 

for an average of 14.06 days (SD = .77). 

For groups precontemplation/experimental and contemplation/waitlist, as not the 

same participants were used when comparing groups on the two DVs, descriptive data is 

presented by analysis. 
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When analyzing percent change in cigarette smoking, participants in group 

precontemplation/experimental (n = 24) were found to smoke an average of 13.46 

cigarettes per day at baseline (SD = 8.08), 11.16 cigarettes per day at posttest (SD = 6.4), 

and had a percent decrease in daily average cigarette smoking of 13.31% with SD = 22.72. 

Participants in this group self-monitored their cigarette smoking for an average of 13.33 

days (SD = 1.66). 

Participants in group contemplation/waitlist (n = 15) were found to smoke an 

average of 11.67 cigarettes per day at baseline (SD = 7.55), 10.8 cigarettes per day at 

posttest (SD = 7.19), and had a percent decrease in daily average cigarette smoking of 

6.64% with SD = 17.16. 

When analyzing percent change in temptation scores, participants in group 

precontemplation/experimental (n = 23) had an increase in percent total temptation scores 

between both time-points (M = -1.03, SD = 10.3), while those in group 

contemplation/waitlist (n = 16) were the only ones who had an average decrease in percent 

total temptation scores between both time-points (M = .89, SD = 4.37). 

It is worth noting that for both DVs, the standard deviation values were found to 

be quite high within each group, indicating high within-group variability on percent change 

of both cigarette smoking and total temptation scores.   

C. Main Analyses 

1. Statistical assumptions of Factorial ANOVA. One of the assumptions of 

Factorial ANOVA is that the dependent variable be measured at least at the interval level. 
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This was true for both analyses, as both percent change in average daily cigarette smoking 

as well as percent change in total temptation scores were measured at the scale level.  

A second assumption is that of independence of observations. This assumption 

cannot be tested statistically. There is some doubt as to whether this assumption was met. 

During the baseline and subsequent assessments, participants were assigned dispersed seats 

whenever more than one participant was filling out the questionnaire at the same time, 

ensuring no communication between them. However, outside these assessments there may 

have been relevant communication between participants, which may have had some 

influence. One indication of such communication is the fact that 3 participants who had 

been assigned to the waitlist control group monitored their cigarette smoking following 

their colleagues who were assigned to self-monitor (see Participants above). Additionally, 

the vast majority of the participants in the study were from the same group of courses. Of 

course the interpretation of results from the study will have to mind the possibility of such a 

violation, especially that the extent is also unknown. This is further discussed in the 

Discussion section. 

A third assumption is that the dependent variable be normally distributed across 

the different groups. This assumption was met for both percent change in average daily 

cigarette smoking as well as percent change in total temptation scores (see Preliminary 

Analyses above).  

A fourth assumption is that of homogeneity of variance, which was examined 

through Levene’s test. For the factorial ANOVA comparing the four groups on percent 
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change in average daily cigarette smoking, variances were equal across groups as per the 

non-significant Levene’s test, F(3, 67) = 1.96, p > .05, meaning the assumption was met.   

However, for the factorial ANOVA comparing the four groups on percent change 

in total temptation scores, variances were not found to be equal across groups as per the 

significant Levene’s test, F(3, 67) = 2.91, p < .05, meaning the assumption was not met. 

Nevertheless, the F statistic in ANOVA is robust to heterogeneity of variance when group 

sizes are close to equal (or equal), meaning the ratio of largest to smallest group is below 

1.5 (Stevens, 2009, p. 227). As the largest group in this analysis is comprised of 23 

participants, and the smallest of 16 (ratio = 1.44), the issue of heterogeneity of variance was 

not regarded as a problem, and the analysis was continued. 

2. Factorial ANOVA for percent change in cigarette smoking. The four groups 

were compared on the dependent variable percent change in average daily cigarette 

smoking using a two-way independent ANOVA. Stage of change at pretest 

(precontemplation, contemplation), and group assignment (self-monitoring, waitlist control) 

were entered as the two independent variables (Table M1). 

a. Main effect. No significant main effect of group assignment on percent change 

in average daily cigarette smoking was found, F(1, 67) = 1.26, p = .265, partial ɳ
2
 = .018. 

This finding does not support our first hypothesis that states that ‘There will be a difference 

in percent change in daily average cigarette smoking by group allocation, whereby those 

assigned to self-monitor their cigarette smoking will decrease their average daily 

consumption more compared to those assigned to the waitlist control group’.
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Similarly, there was no significant main effect of stage of change on the DV, F(1, 

67) = .00, p = .996. 

b. Interaction effect. There was no significant interaction effect of stage of change 

and group assignment on the DV, F(1, 67) = .00, p = .986, partial ɳ
2
 < .00001. This finding 

does not support our second hypothesis that states that ‘Group allocation (experimental vs. 

waitlist control) and stage of change (precontemplation vs. contemplation) will interact to 

have a combined effect at different levels on percent change in daily average cigarette 

smoking’ (as well as its corresponding sub-hypotheses).  

3. Covariates. Given that approximately 40% of the participants reported either 

not knowing the value of their family’s monthly income or declined to answer, this variable 

was not explored as a covariate in the main analysis.  

Regarding the variable gender, since it is measured at the nominal level, it could 

not be included as a covariate to partial out its effect, knowing that one of the assumptions 

of analysis of covariance is that the covariate be measured at least at the interval level. 

Instead, another factorial ANOVA using a custom model was run to examine the main 

effect of gender on the DV. The resulting analysis showed that gender did not have a 

significant main effect: F(1, 66) = 1.19, p = .28.  

4. Factorial ANOVA for percent change in temptation scores. The four groups 

were also compared on the dependent variable percent change in total temptation scores 

using a two-way independent ANOVA. Stage of change at pretest (precontemplation, 
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contemplation), and group assignment (self-monitoring, waitlist control) were entered as 

the two independent variables (Table M2). 

a. Main effect. No significant main effect of group assignment on the DV percent 

change in total temptation scores was found, F(1, 67) = .33, p = .567.  

Similarly, there was no significant main effect of stage of change on the DV, F(1, 

67) =.1, p = .759. 

b. Interaction effect. There was also no significant interaction effect of stage of 

change and group assignment on the DV, F(1, 67) = 1.01, p = .318. 

5. Change in stage of change. Change in stage of change status between pretest 

and posttest was calculated by subtracting stage status at posttest from status at pretest 

(1=precontemplation, 2=contemplation, 3=preparation, 4=action). As a whole group (N = 

73), 52 participants (71.2%) saw no change between the two assessments, while 15 

participants (20.5%) moved forward one stage, 4 participants (5.5%) moved forward two 

stages, and 2 (2.7%) moved backward one stage.   

At the group level, similarly, most participant tended to remain in the same stage 

of change. In group precontemplation/experimental (n = 24), 15 participants remained in 

the same stage, while 8 moved forward one stage to the contemplation stage, and 1 moved 

forward two stage to the preparation stage. In the precontemplation/waitlist (n = 16), 13 

participants remained in the same stage, while 2 moved forward one stage to the 

contemplation stage, and 1 moved forward two stage to the preparation stage. In the 

contemplation/experimental group (n = 16), 13 participants remained in the same stage, 
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while 2 moved forward one stage to the preparation stage, and 1 moved forward two stage 

to the action stage. Finally, in the contemplation/waitlist group (n = 17), 11 participants 

remained in the same stage, while 3 moved forward one stage to the preparation stage, 1 

moved forward two stage to the action stage, and 2 moved backward one stage to the 

preparation stage.  

 

CHAPTER V 

DISCUSSION 

The present study was concerned with examining the reactive effects of self-

monitoring and its interaction with pretest stage of change on percent change in daily 

average cigarette smoking through self-monitoring cigarette use over a period of two 

weeks. Reactivity of self-monitoring has a long history in research dating back to the 1960s 

(Korotitsch & Nelson-Gray, 1999). The transtheoretical model of behavior change, and 

specifically one of its constructs the stages of change has been widely investigated and used 

in the behavioral health field (Prochaska et al., 2009). Stage of change has been found to be 

predictive of psychotherapy outcome within a wide range of difficulties (Norcross et al., 

2011). Our study aimed to merge these two lines of research.  

Consistent with this study’s hypotheses, participants assigned to self-monitor 

decreased their average daily cigarette smoking by approximately twice as much as those 

assigned to the waitlist. When comparing group allocation by stage of change, participants 
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in the precontemplation/ experimental group were similarly found to decrease their 

smoking about twice as much as those in the precontemplation/waitlist group, as were those 

in the contemplation/experimental group compared to those in the contemplation/waitlist 

group. These group differences were in line with results from past studies of self-

monitoring (e.g. Kantorowitz et al., 1978; Taylor, 1985) and our resulting hypotheses 

concerned with the differential effect of group allocation (experimental vs. waitlist) in 

general, as well as by stage of change (precontemplation and contemplation). However, 

they were not found to be significant.  

One difference between groups that was not in line with our hypotheses was that 

between the precontemplation and contemplation stages within the experimental groups, as 

both groups decreased their smoking almost equally. We had expected those in the latter 

group to decrease their smoking more compared to those in the former group. This was 

based on studies that have shown such a stage effect with respect to psychotherapy 

(Norcross et al., 2011), and a self-help program for smoking (DiClemente et al., 1991), as 

well as studies that found greater reactivity for those expressing stronger desire to change a 

certain behavior (e.g., McFall & Hammen, 1971). The comparable group means failed to 

evidence a stage effect in self-monitoring within our sample, however. This comparison 

was also not found to be significant.  

With respect to our exploratory hypotheses, we aimed to explore the possible 

changes in cognition (temptation level and stage of change status) resulting from a change 

in behavior (cigarette smoking) due to self-monitoring. This was based on studies that have 

supported the effectiveness of using behavioral experiments to modify cognitions (Bennett-
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Levy, 2003; McMillan & Lee, 2010). However, there seemed to be marginal, non-

significant changes in percent change in total temptation scores among the 4 groups over 

the two weeks, pointing at stability in temptation scores. The contemplation/waitlist group 

was the only group to have a decrease in total temptation scores. Additionally, with respect 

to stage of change, the majority of the sample remained in the same stage of change 

between the pretest and posttest, with the most salient per group result being that more than 

one-third of participants in the precontemplation/ experimental group moved forward one 

or two stages. However, there did not seem to be a notable trend in stage of change 

movement per group. Of course, interpretation of these as well as the previous results 

remains limited by the restricted sample we were able to attain.  

A. Limitations and Future Directions 

The present study had a few procedural and sample limitations. Procedural 

limitations included the short duration of self-monitoring, non-uniform adherence to the 

self-monitoring procedure, and possible contamination of the treatment effect to the waitlist 

groups. Sample limitations included the limited sample size, and convenience sampling 

from a restricted population. 

A few ideas concerning these procedural and sample limitations could be proposed 

to explain the results of the main analysis concerned with percent change in cigarette 

smoking. The first is concerned with the duration of self-monitoring. Participants self-

monitored their cigarette smoking for an average of 14 days. In a study with a group 

instructed to self-monitor in a manner closest to our participants, Abrams and Wilson 

(1979) found smoking to continue to decrease linearly over 4 weeks as compared to 
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baseline smoking. An estimate using the graph presented by the authors shows participants 

had a percent decrease in cigarette smoking of about 20% over the first two weeks, and 

about 25% over the four weeks.  Perhaps a longer time self-monitoring would have better 

evidenced an effect in our study, especially as our comparison was with a waitlist group, 

and not compared to baseline levels. We were not able to use a longer period for self-

monitoring, however, due to the time constraint of the academic semesters, as well as not to 

possibly increase the rate of dropout by increasing the experimental demand of participants. 

Another proposition concerns the degree to which participants adhered to the self-

monitoring instructions. Non-adherence could be expected to have diluted the effect of self-

monitoring. From examining the self-monitoring forms as well as from comments from the 

participants, 7 out of the 40 participants who were assigned to self-monitor were found to 

not have adhered to the instructions completely (usually either by not putting the number of 

the cigarette smoked – e.g., whether it was cigarette number 6 or 7 that day – but only the 

time at which it was smoked, or by not graphing their daily totals on a daily basis). We did 

not use a manipulation check during the posttest to check for adherence to the self-

monitoring procedure, thus more participants might have violated the instructions and 

subsequently procedural integrity. The extent of this limitation remains unknown. 

Another hypothesis is possible contamination of treatment effect to the waitlist 

groups. Three participants had to be excluded from analyses because they were assigned to 

the waitlist condition, but instead kept a physical record of their smoking following their 

colleagues who were assigned to self-monitor. In a few other instances, when participants 

were assigned to the waitlist condition at baseline, they inquired about the self-monitoring 
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material that their colleagues had received, or if they would not be asked to keep track of 

their smoking like their colleagues. Such inquiries were answered by informing the 

participants that they will start the self-monitoring stage upon returning 2 weeks later (as 

was mentioned in the flier and informed consent forms). Participants, for example, could 

have become more aware of their smoking or inadvertently started counting their cigarettes. 

The extent of such a contamination is not known, however. As mentioned above, this may 

have compromised the control function of the waitlist groups, leading to the non-significant 

differences when compared to the experimental groups. 

Another proposition concerns inadequate power. A posthoc power analysis using 

the G*Power 3.1 program (Faul, Erdfelder, Lang, & Buchner, 2007) found the power level 

of detecting a main effect for group allocation (found to have a small effect in the study) to 

be about 21%, and for an interaction effect between stages of change and group allocation 

to be about 5% (using a significance level of α=.05).
11

 For such small effect sizes, our 

sample size was too small for the analysis to have adequate power (recommended to be 

80%; Cohen, 1988). Using the small main effect size obtained for group allocation, the 

G*Power program (Faul et al., 2007) indicated the need for a sample of about 420 

participants to achieve an 80% power level. Of course, this is assuming that the effect sizes 

obtained are accurate for these effects. The small effect sizes, and subsequent low observed 

power may have also been due to the dilution of the self-monitoring intervention (short 

period of self-monitoring, varying levels of adherence to the protocol), and possible 

contamination to the waitlist groups discussed above.  

                                                 
11

 G*Power calculates power based on the average group size  
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Comparison to previous studies is not feasible, as most of the studies following 

behavioral tradition have used single-case experimental designs (Kazdin, 2010), where 

participants who were assigned to self-monitor were not compared to a separate group of 

participants in a waitlist or control condition (e.g., Critchfield, 1989; Harmon et al., 1980), 

but served as their own controls instead. Additionally, studies comparing the effect of self-

monitoring to a control group have usually not reported effect sizes for such an effect (e.g., 

Kantorowitz et al., 1978; Romanczyk, 1974; Taylor, 1985). One study we were able to 

locate, however, by Kolovelonis, Goudas, and Dermitzaki (2011) did report a medium size 

effect of self-recording on dart throwing performance in children (partial ɳ
2
 = .07).  

Concerning the lack of an interaction effect, which would evidence a stage effect, 

one hypothesis is that stage effects have been shown for more active interventions, such as 

psychotherapy, which occurs over a substantial period of time (e.g., Norcross et al., 2011). 

Additionally, studies that showed a differential effect of self-monitoring by degree of 

participants’ rated motivation to change (Komaki & Dore-Boyce, 1978; McFall & 

Hammen, 1971) used a longer period of self-monitoring (an entire semester and three 

weeks, respectively).  As no studies using the stages of change model with reactivity have 

been carried out (especially differentiating between the earlier stages of precontemplation 

and contemplation), there is no reference for a recommended timeframe. Logically, 

however, and in light of the present results, a longer intervention period would be needed 

for a possible difference between the two experimental groups to be apparent.  

Finally, the participants of this study were recruited entirely from a batch of 

undergraduate students in a single private university in Lebanon. Additionally, they came 
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from families with high income, and a high level of parental education. As such, any 

conclusions drawn from these results may not readily generalize to samples with different 

characteristics.      

Future studies may build on the results of this study, and troubleshoot the 

limitations discussed. Adding a manipulation check, for example, could help the 

researchers better explore the issue of adherence to instructions. Additionally, having video 

communication with the participants on the first few days of the self-monitoring period 

could also help ensure greater adherence. Another possibility would be developing a mobile 

phone application for the self-monitoring procedure, to ensure that participants self-monitor 

in a similar fashion. In fact, 60% of the participants who were assigned to self-monitor 

reported most frequently using their mobile phones to self-monitor their cigarette smoking 

when it occurred. An additional 28% reported using their mobile phones in addition to 

other means (the self-monitoring forms provided, notebooks, or tablets). As such, this 

would seem a very practical option for future self-monitoring research.  

Lengthening the self-monitoring period beyond two weeks may also help 

pronounce the gains achieved. Additionally, to avoid influence between the experimental 

and waitlist participants, perhaps recruiting participants for each condition at different time 

points, or if during the same time, recruiting participants from different sources such as 

different universities would work to diminish its occurrence or extent. 

Research funding and consequently using monetary reimbursement, for example, 

could help with recruiting a bigger sample especially outside the pool of students receiving 
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credit for their participation, where recruitment rate was very low. A 25$ gift card for each 

week of self-monitoring would seem reasonable to that end. The incentive for this sample 

in the present study was a gift card draw, which did not seem to be a strong enough 

incentive to participate for many. Another option would be to decrease the experimental 

demand of having participants be physically present for the assessment sessions by 

changing the format to electronic, online participation. Filling the assessment 

questionnaires and self-monitoring forms electronically and online, and using a recorded 

video tutorial to explain the procedure for self-monitoring could make participation less 

demanding, and increase the low rate of participant recruitment (both outside and within the 

research pool). 

Regarding the materials used in the study, a couple of points can be addressed in 

future studies to possibly enhance accuracy and better serve the purpose of the study. The 

Revised Temptation Inventory (Appendix G) does not specify a timeframe concerning the 

situations it asks temptation ratings for. In a study where measures are administered on 

more than one occasion, testing effects can be a threat to internal validity (Kazdin, 2010). 

Participants in our study could have been influence by their responses during the baseline 

assessment when filling out the inventory at posttest. Perhaps adding a particular timeframe 

(e.g. “since baseline”) could work to diminish the possibility and influence of such an 

effect. Additionally, the graph used for graphing of the daily total (Appendix H) 

accommodates for a daily total of 65 cigarettes. This is not very suitable for individuals 

whose smoking is on the lower end of the scale, whereby the graph can be indirectly 

discouraging of change in smoking by allowing for positive self-comparison with, for 



  

 

63 

 

example, ‘others who smoke 60 cigarettes a day’, and not visually reinforcing of one’s 

decrease in smoking through the small deviations in day to day graphing. A graph more 

fitting to the participant’s baseline rate of smoking might work better to offset these 

possibilities. 

Finally, future studies could explore this framework (self-monitoring x stage of 

change) with different behaviors such as studying, exercise, or food intake, as well as with 

different populations to determine the reach of its applicability, practicality, and benefit.  

In conclusion, despite the modest results and limitations of the study discussed 

above, this study does contribute to the literature by being the first study to examine 

reactivity of self-monitoring in the context of the stages of change model. The results 

obtained point at a positive trend in favor of self-monitoring regarding decreasing cigarette 

smoking, as well as some progression in stage of change over two weeks. With such a short 

duration of self-monitoring, the results are encouraging for further study. Clinically, as a 

simple and easy-to-use intervention, it can be a useful tool to use with clients in both 

precontemplation and contemplation stages with regard to smoking cessation, as self-

monitoring was found to have a comparable effect on decreasing cigarette smoking with 

participants in both stages. As an intervention with an indirect effect on smoking, it can be 

introduced as such, and may be more readily accepted by clients in these earlier stages of 

change, compared to more direct interventions aimed at decreasing smoking which might 

not correspond to the clients’ current state with respect to cessation. Any verbalized client 

consideration concerning change in smoking behavior can set the stage for the clinician to 
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suggest self-monitoring, which can be used as a way of engagement in addressing the 

client’s smoking, and possibly built on with more direct interventions later on.  

 



  

 

65 

 

References 

Abrams, D. B., & Wilson, G. T. (1979). Self-monitoring and reactivity in the modification 

of cigarette smoking. Journal of Consulting and Clinical Psychology, 47, 243-251. 

doi: 10.1037//0022-006X.47.2.243 

Bellack, A. S., Rozensky, R., & Schwartz, J. (1974). A comparison of two forms of self-

monitoring in a behavioral weight reduction program. Behavior Therapy, 5, 523-

530. doi: 10.1016/S0005-7894(74)80042-0 

Bennett-Levy, J. (2003). Mechanisms of change in cognitive therapy: The case of 

automatic thought records and behavioural experiments. Behavioural and Cognitive 

Psychotherapy, 31, 261-277. doi: 10.1017/S1352465803003035 

Bennett-Levy, J., Westbrook, D., Fennell, M., Cooper, M., Rouf, K., & Hackmann, A. 

(2004). Behavioral experiments: Historical and conceptual underpinnings. In J. 

Bennet-Levy, G. Butler, M. Fennell, A. Hackmann, M. Mueller, & D. Westbrook 

(Eds.), Oxford guide to behavioural experiments in cognitive therapy (pp. 1-20). 

New York, NY: Oxford University Press. 

Berg, C. J., Thomas, J. L., Guo, H., An, L. C., Okuyemi, K. S., Collins, T. C., & Ahluwalia, 

J. S. (2010). Nicotine & Tobacco Research, 12, 423-431. doi: 10.1093/ntr/ntq019 

Burke, L. E., Wang, J., & Sevick, M. A. (2011). Self-monitoring in weight loss: A 

systematic review of the literature. Journal of the American Dietetic Association, 

111, 92-102. doi: 10.1016/j.jada.2010.10.008 



  

 

66 

 

Butryn, M. L., Phelan, S., Hill, J. O., & Wing, R. R. (2007). Consistent self-monitoring of 

weight: Component of successful weight loss maintenance. Obesity, 15, 3091-3096. 

doi: 10.1038/oby.2007.368 

Cavior, N. & Morabotto, C. M. (1976). Monitoring verbal behaviors in a dyadic interaction. 

Journal of Consulting and Clinical Psychology, 44, 68-76. doi: 10.1037/0022-

006X.44.1.68 

Chaaya, M. Alameddine, M., Nakkash, R., Afifi, R., Khalil, J., & Nahhas, G. (2013). 

Students’ attitude and smoking behavior following the implementation of a 

university smoke-free policy: A cross-sectional study. BMJ Open, 3, e002100. doi: 

10.1136/bmjopen-2012-002100 

Clark-Polner, E., Wager, T. D., Satpute, A. B., & Feldman Barrett, L. (2016). Neural 

fingerprinting: Meta-analysis, variation, and the search for brain-based essences in 

the science of emotion. In L. Feldman Barrett, M. Lewis, & J. M. Haviland-Jones 

(Eds.), Handbook of Emotions (4
th

 ed.). New York, NY: Guilford Press. 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2
nd

 ed.). Hillsdale, 

NJ: Lawrence Earlbaum Associates. 

Cooper J. O., Heron T.  E., & Heward W. L. (2007). Applied behavior analysis (2
nd

 

ed.) Upper Saddle River, NJ: Pearson Education International. 

Crawley, S. H., Lynch, P., & Vannest, K. (2006). The use of self-monitoring to reduce off 

task behavior and cross-correlation examination of weekends and absences as an 



  

 

67 

 

antecedent to off-task behavior. Child & Family Behavior Therapy, 28, 29-48. doi: 

10.1300/J019v28n02_03 

Critchfield, T. S. (1989). Self-recording mutually exclusive multiple responses. Behavior 

Modification, 13, 361-375. doi: 10.1177/01454455890133005 

Critchfield, T. S. (1999). An unexpected effect of self-recording frequency in reactive self-

monitoring. Journal of Applied Behavior Analysis, 32, 389-391. doi: 

10.1901/jaba.1999.32-389 

Critchfield, T. S., & Vargas, E. A. (1991). Self-recording, instructions, and public self-

graphing: Effect on swimming in the absence of coach verbal interaction. Behavior 

Modification, 15, 95-112. doi: 10.1177/01454455910151006 

de Jong, G. M., & Bouman, T. K. (1995). Panic disorder: A baseline period. Predictability 

of agoraphobic avoidance behavior. Journal of Anxiety Disorders, 9, 185-199. doi: 

10.1016/0887-6185(95)00001-5 

DiClemente, C. C., & Prochaska, J. O. (1985). Processes and stages of self-change: Coping 

and competence in smoking behavior change. In S. Shiffman & W. A. Wills (Eds.), 

Coping and substance use (pp. 319-343). San Diego, CA: Academic Press.  

Diclemente, C. C., & Velasquez, M. M. (2002). Motivational interviewing and the stages of 

change. In W. E. Miller W. E.,  & S. Rollnick (Eds.), Motivational interviewing: 

Preparing people for change (2
nd

 ed.) (pp. 201-216). New York, NY: Guilford 

Press. 



  

 

68 

 

DiClemente, C. C., Prochaska, J. O., & Gibertini, M. (1985). Self-efficacy and stages of 

self-change of smoking. Cognitive Therapy and Research, 9¸181-20. doi: 

10.1007/BF01204849 

DiClemente, C. C., Prochaska, J., O., Fairhurst, S. K., Velicer, W. F., Velasquez, M. M., & 

Rossi, J. S. (1991). The process of smoking cessation: An analysis of 

precontemplation, contemplation, and preparation stages of change. Journal of 

Consulting and Clinical Psychology, 59, 295-304. doi: 10.1037/0022-

006X.59.2.295 

DiClemente, C. C., Schlundt, D., & Gemmell, L. (2004). Readiness and stages of change in 

addiction treatment. The American Journal of Addictions, 13, 103-119. doi: 

10.1080=10550490490435777 

DiGangi, S. A., Maag, J. W., & Rutherford. (1991). Self-graphing of on-task behavior: 

enhancing the reactive effects of self-monitoring on on-task behavior and academic 

performance. Learning Disability Quarterly, 14, 221-230. doi: 10.2307/1510851 

Farmer, R. F., & Chapman, A. L. (2016). Behavioral interventions in cognitive therapy: 

Practical guidance for putting theory into action (2
nd

 ed.). Washington, DC: 

American Psychological Association. 

Faul, F., Erdfelder, E., Lang, A.-G., & Buchner, A. (2007). G*Power 3: A flexible 

statistical power analysis program for the social, behavioral, and biomedical 

sciences. Behavior Research Methods, 39, 175-191. doi: 10.3758/BF03193146 



  

 

69 

 

Fava, J. L., Velicer, W. F., Prochaska, J. O. (1995). Applying the transtheoretical model to 

a representative sample of smokers. Addictive Behaviors, 20, 189-203. doi: 

10.1016/0306-4603(94)00062-X 

Field, A. (2009). Discovering statistics using SPSS (3
rd

 ed.). London, UK: Sage 

Publications Ltd. 

Freeman, K. A., & Dexter-Mazza, E.T. (2004). Using self-monitoring with an adolescent 

with disruptive classroom behavior. Behavior Modification, 28, 402-419. doi: 

10.1177/0145445503258982  

Hall, J. S., & Rossi, J. S. (2008). Meta-analytic examination of the strong and weak 

principles across 48 health behaviors. Preventive Medicine, 46, 266–274. doi: 

10.1016/j.ypmed.2007.11.006 

Hanna, R. (1978). Self-control: Monitoring the target behavior versus monitoring a 

competing response. Journal of Counseling Psychology, 25, 473-475. doi: 

10.1037/0022-0167.25.5.473 

Harmon, T. M., Nelson, R. O., & Hayes, S. C. (1980). Self-monitoring of mood versus 

activity by depressed clients. Journal of Consulting and Clinical Psychology, 48, 

30-38. doi: 10.1037/0022-006X.48.1.30 

Hay, L. R., Hay, W. M., & Angle, H. V. (1977). The reactivity of self-recording: A case 

report of a drug abuse. Behavior Therapy, 8, 1004-1007. doi: 10.1016/S0005-

7894(77)80170-6 



  

 

70 

 

Hayes, S. C., & Cavior, N. (1977). The effects of multiple tracking on the reactivity of self-

monitoring: I. Negative behaviors. Behavior Therapy, 8, 819-831. doi: 

10.1016/S0005-7894(77)80153-6  

Hayes, S. C., & Nelson, R. O. (1983). Similar reactivity produced by external cues and self-

monitoring. Behavior Therapy, 7, 183-196. doi: 10.1177/01454455830072004 

Hiebert, B., & Fox, E.E. (1981). Reactive effects of self-monitoring anxiety. Journal of 

Counseling Psychology, 28, 187-193. doi: 0.1037/0022-0167.28.3.187 

Hobbs, S. A., Walle, D. L., & Hammersley, G. A. (1979). Effects of expectancy of outcome 

on the reactivity of self-monitoring. Journal of Behavioral Assessment, 1, 281-288. 

doi: 10.1007/BF01321370 

Hutzell, R. R. (1977). Expectancy effects upon self-recorded eye-blinking behavior. 

Behavior Therapy, 8, 832-839. doi: 10.1016/S0005-7894(77)80154-8 

Johnson, S. M., & White, G. (1971). Self-observation as an agent of behavioral change. 

Behavior Therapy, 2, 488-497. doi: 10.1016/S0005-7894(71)80095-3 

Jradi, H., Weweres, M. E., Pirie, P. P., Binkley, P. F., & Ferketich, A. K. (2013). Cigarette 

and waterpipe smoking associated knowledge and behavior among medical students 

in Lebanon. Eastern Mediterranean Health Journal, 19, 861-868. Retrieved from 

http://www.emro.who.int/emh-journal/eastern-mediterranean-health-

journal/home.html  



  

 

71 

 

Kanfer, F. H. (1970). Self-monitoring: Methodological limitations and clinical applications. 

Journal of Consulting and Clinical Psychology, 35, 148-152. doi: 

10.1037/h0029874 

Kantorowitz, D. A., Walters, J., & Pezdek, K. (1978). Positive versus negative self-

monitoring in the self-control of smoking.  Journal of Consulting and Clinical 

Psychology, 46, 1148-1150. doi: 10.1037/0022-006X.46.5.1148 

Karoly, P., & Doyle, W. W. (1975). Effects of outcome expectancy and timing of self-

monitoring on cigarette smoking.  Journal of Clinical Psychology, 31, 351-355. doi: 

10.1002/1097-4679(197504)31:2<351::AID-JCLP2270310243>3.0.CO;2-3 

Kazdin, A. E. (1974). Reactive self-monitoring: The effects of response desirability, goal 

setting, and feedback. Journal of Consulting and Clinical Psychology, 42, 704-716. 

doi: 10.1037/h0037050 

Kazdin, A. E. (2010). Research design in clinical psychology (4
th

 ed.). Boston, MA: 

Pearson. 

Kilmann, P. R., Wagner, M. K., & and Sotile, W. M. (1977). The differential impact of 

self-monitoring on smoking behavior: An exploratory study.  Journal of Clinical 

Psychology, 33, 912-914. doi: 10.1002/1097-4679(197707)33:3<912::AID-

JCLP2270330364>3.0.CO;2-W   

Kim, Y. –J. (2014). Predictors of successful smoking cessation in Korean adults. Asian 

Nursing Research, 8, 1-7. doi: 10.1016/j.anr.2013.09.004 

http://psycnet.apa.org/doi/10.1037/h0029874


  

 

72 

 

Kolovelonis, A., Goudas, M., & Dermitzaki, I. (2011). The effect of different goals and and 

self-recording on self-regulation of learning a motor skill in a physical education 

setting. Learning and Instruction, 21, 355-364. doi: 

10.1016/j.learninstruc.2010.04.001 

Komaki, J., & Dore-Boyce, K. (1978). Self-recording: Its effects on individuals with high 

and low in motivation. Behavior Therapy, 9, 65-72. doi: 10.1016/S0005-

7894(78)80055-0 

Korotitsch, W. J., & Nelson-Gray. R. (1999). An overview of self-monitoring research in 

assessment and treatment. Psychological Assessment, 11, 415-425. doi: 

10.1037/1040-3590.11.4.415 

Latner, J. D., Wilson, G. T. (2002). Self-monitoring and the assessment of binge eating. 

Behavior Therapy, 33, 465-477. doi: 10.1016/S0005-7894(02)80039-9 

Lipinski, D. P., Black, J. L., Nelson, R. O., & Ciminero, A. R. (1975). Influence of 

motivational variables on the reactivity and reliability of self-recording. Journal of 

Consulting and Clinical Psychology, 43, 637-646. doi: 10.1037/0022-

006X.43.5.637 

Mahoney, M. J., Moura, N. G. M., & and Wade. T. C. (1973). Relative efficacy of self-

reward, self-punishment, and self-monitoring techniques for weight loss. Journal of 

Consulting and Clinical Psychology, 40, 404-407. doi: 10.1037/h0034565 



  

 

73 

 

Martin, G. L., Thompson, K, & Regehr, K. (2004). Studies using single-subject designs in 

sport psychology: 30 years of research. The Behavior Analyst, 27, 263-280. 

Retrieved from http://link.springer.com/journal/40614  

McFall, R. M. (1970). Effects of self-monitoring on normal smoking behavior. Journal of 

Consulting and Clinical Psychology, 35, 135-142. doi: 10.1037/h0030087 

McFall, R. M., & Hammen, C. L. (1971). Motivation, structure, and self-monitoring: Role 

of non-specific factors in smoking reduction. Journal of Consulting and Clinical 

Psychology, 37, 80-86. doi: 10.1037/h0031279 

McGlynn, F. D. (1980). Successful treatment of anorexia nervosa with self-monitoring and 

long distance praise. Journal of Behavior Therapy and Experimental Psychiatry, 11, 

283-286. doi: 10.1016/0005-7916(80)90073-7 

McMillan D, Lee R. (210). A systematic review of behavioral experiments vs exposure 

alone in the treatment of anxiety disorders: A case of exposure while wearing the 

emperor's new clothes? Clinical Psychology Review, 30, 467-478. doi: 

10.1016/j.cpr.2010.01.003 

Nelson, R. O., Hay, L. R., Devany, J., & Koslow-Green, L. (1980). The reactivity and 

accuracy of children's self-monitoring: Three experiments. Child Behavior Therapy, 

2, 1-24. doi: 10.1300/J473V02N03_01  



  

 

74 

 

Nelson, R. O., Lipinski, D. P., & Black, J. L. (1975). The effects of expectancy on the 

reactivity of self-monitoring. Behavior Therapy, 6, 337-349. doi: 10.1016/S0005-

7894(75)80108-0 

Nelson, R. O., Lipinski, D. P., & Boykin, R. A. (1978). The effects of self-recorders' 

training and the obtrusiveness of the self-recording device on accuracy and the 

reactivity of self-monitoring. Behavior Therapy, 9, 200-208. doi: 10.1016/S0005-

7894(78)80105-1 

Norcross, J. C., Krebs, P. M., & Prochaska, J. O. (2011). Stages of change. Journal of 

Clinical Psychology, 67, 143-154. doi: 10.1002/jclp.20758 

Piersel, W. C. (1985). Self-observation and completion of school assignments: The 

influence of a physical recording device and expectancy characteristics. Psychology 

in the Schools, 22, 331-336. doi: 10.1002/1520-6807(198507)22:33.0.CO;2-D 

Piersel, W. C., & Kratochwill, W. J. (1979). Self-observation and behavior change: 

applications to academic and adjustment problems through behavioral consultation. 

Journal of School Psychology, 17, 151-161. doi: 10.1016/0022-4405(79)90023-2 

Polaha, J., Allen, K, & Studley, B. (2004). Self-monitoring as an intervention to decrease 

swimmers’ stroke count. Behavior Modification, 28, 261-275. doi: 

10.1177/0145445503259280 

http://dx.doi.org/10.1016/0022-4405(79)90023-2


  

 

75 

 

Pomerleau, O, Adkins, D., & Pertschuk, M. (1978). Predictors of outcome and recidivism 

in smoking cessation treatment. Addictive Behaviors, 3, 65-70. doi: 10.1016/0306-

4603(78)90028-X 

Prochaska, J. O., & DiClemente, C. C. (1983). Stages and processes of self-change of 

smoking: Toward an integrative model of change. Journal of Consulting and 

Clinical Psychology, 51, 390-395. doi: 10.1037//0022-006X.51.3.390 

Prochaska, J. O., & DiClemente, C. C. (1992). Stages of change in the modification of 

problem behaviors. In M. Hersen, R. M. Eisler, & P. M. Miller (Eds.), Progress in 

behavior modification (pp. 183-218). Sycamore, IL: Sycamore Publishing 

Company. 

Prochaska, J. O., DiClemente, C.C., & Norcross, J. C. (1992). In search of how people 

change: Applications to addictive behaviors. American Psychologist, 47, 1102-

1114. doi: 10.1037/0003-066X.47.9.1102 

Prochaska, J. O, Johnson, S., & Lee, P. (2009). The Transtheoretical Model of behavior 

change. In S. A. Shumaker, J. K. Ockene, & K. A. Reikert, Handbook of Health 

Behavior Change (pp. 59-84). New York, NY: Springer. 

Prochaska, J. O., Velicer, W. F., Guadagnoli, E., Rossi, J. S., & DiClemente, C. C. (1991). 

Patterns of change: Dynamic typology applied to smoking cessation. Multivariate 

Behavioral Research, 26, 83-107. doi: 10.1207/s15327906mbr2601_5 



  

 

76 

 

Prochaska, J. O., Velicer, W. F., Rossi, J. S., Goldstein, M. G., Marcus, B. H., Rakowski, 

W., … Rossi, S. R. (1994). Stages of change and decisional balance for 12 problem 

behaviors. Health Psychology, 13, 39–46. doi: 10.1037/0278-6133.13.1.39 

Richards, C. S., McReynolds, W. T., Holt, S., & Sexton, T. (1976). Effects of information 

feedback and self-administered consequences on self-monitoring study behavior. 

Journal of Counseling Psychology, 23, 316-321. doi: 10.1037/0022-0167.23.4.316 

Romanczyk, R. G. (1974). Self-monitoring in the treatment of obesity: Parameters of 

Reactivity. Behavior Therapy, 5, 531-540. doi: 10.1016/S0005-7894(74)80043-2 

Rozensky, R. H. (1974). The effect of timing of self-monitoring behavior on reducing 

cigarette consumption. Journal of Behavior Therapy and Experimental Psychiatry, 

5, 301-303. doi: 10.1016/0005-7916(74)90083-4 

Salameh, P., Joma, L., Issa, C., Farhat, G., Zeghondi, H., Gerges, N., … Baldi, I. (2014). 

Assesment of health risk behaviors among university students: A cross-sectional 

study in Lebanon. International Journal of Adolescence and Youth, 19, 203.216. 

doi: 10.1080/02673843.2012.733313  

Sarbandi, F., Niknami, S., Hidarnia, A., Hajizadeh, E., & Montazeri, A. (2013). The 

transtheoretical model (TTM) questionnaire for smoking cessation: Psychometric 

properties of the Iranian version. BMC Public Health, 13, 

1186. http://dx.doi.org/10.1186/1471-2458-13-1186 



  

 

77 

 

Schonwetter, S. W., Miltenberger, R., & Oliver, J. R. (2014). An evaluation of self-

monitoring to improve swimming performance. Behavioral Interventions, 29, 213-

224. doi: 10.1002/bin.1387 

Schwarzer, F., Antoniuk, A., and Gholami, M. (2015). A brief intervention changing oral 

self-care, self-efficacy, and self-monitoring. British Journal of Health Psychology, 

20, 56-67. doi: 10.1111/bjhp.12091 

Shadel, W. G., & Shiffman, S. (2005). Assessment of smoking behavior. In D. M. 

Donovan, & G. A. Marlatt (Eds.), Assessment of addictive behaviors (pp. 113-154). 

New York, NY: Guilford Press. 

Sieck, W. A., & McFall, R. M. (1976). Some determinants of self-monitoring effects. 

Journal of Consulting and Clinical Psychology, 44, 958-965. doi: 10.1037/0022-

006X.44.6.958 

Stevens, P. J. (2009). Applied multivariate statistics for the social sciences (5
th

 ed.). New 

York, NY: Routledge. 

Tamim, H., Al-Sahab, B., Akkary, G., Ghanem, M., Tamim, N., El Roueiheb, Z, … Afifi, 

R. (2007). Cigarette and nargileh smoking practices among school students in 

Beirut, Lebanon. American Journal of Health Behavior, 31, 56-63. Retrieved from 

https://www.ajhb.org/ 



  

 

78 

 

Tamim, H., Terro, A., Kassem, H., Ghazi, A., Abou Khamis, T., Abdul Hay, M. M., 

Musharrafieh, U. (2003). Tobacco use by university students, Lebanon, 2001. 

Addiction, 98, 933-939. doi:  10.1046/j.1360-0443.2003.00413.x 

Tarrier, N., Sommerfield, C., Reynolds, M., & Pilgrim, H. (1999). Symptom self-

monitoring in the treatment of posttraumatic stress disorder. Behavior Therapy, 30, 

597-605. doi: 10.1016/S0005-7894(99)80027-6 

Taylor, I. (1985). The reactive effect of self-monitoring of target activities in agoraphobics: 

A pilot study. Scandinavian Journal of Behaviour Therapy, 14, 17-22. doi: 

10.1080/16506078509455727 

Trammel, D. L., Schloss, P.J., & Alper, S. (1994). Using self-recording, evaluation, and 

graphing to increase completion of homework assignments. Journal of Learning 

Disabilities, 27, 75-81. doi: 10.1177/002221949402700202 

Velicer, W. F., DiClemente, C. C., Rossi, J. S., & Prochaska, J. O. (1990). Relapse 

situations and self-efficacy: An integrative model. Addictive Behaviors, 15, 271-

283. doi: 10.1016/0306-4603(90)90070-E 

Velicer, W. F., Fava, J. L., Prochaska, J. O., Abrams, D. B., Emmons, K. M., & Pierce, J. P. 

(1995). Distribution of smokers in three representative samples. Preventive 

Medicine, 24, 401-411. doi:  10.1006/pmed.1995.1065 



  

 

79 

 

Velicer, W. F., Hughes, S. L., Fava, J. L., Prochaska, J. O., & DiClemente, C. C. (1995). 

An empirical typology of subjects within stage of change. Addictive Behaviors, 20, 

299-320. doi: 10.1016/0306-4603(94)00069-B 

Wheldall, K. & Panagopoulou-Stamatelatou, A. (1991). The effects of pupil self-recording 

of on-task behaviour on primary school children. British Educational Research 

Journal, 17, 113-127. doi: 10.1080/0141192910170202 

World Health Organization. (2000). Obesity: Preventing and managing the global epidemic 

(WHO Technical Report Series No. 894). Retrieved from WHO website: 

http://www.who.int/nutrition/publications/obesity/WHO_TRS_894/en/ 



  

 

80 

 

Appendix A 

Flier for Research Pool Participants 

INTERESTED IN BEING PART OF A RESEARCH PROJECT? (Psyc 

101/201 Pool, Psyc 210, 214, 230, 240B, or 288-2 students) 

You are invited to participate in a research study which will examine the effect of self-monitoring cigarette 

smoking and some smoking related variables in a sample of 180 undergraduate university students at AUB. In 

order to take part in this study, you have to (1) be an undergraduate student, (2) be at least 18 years old, and 

(3) smoke 5 or more cigarettes a day on average. 
To begin your participation in the study, you will be given a questionnaire that will ask you questions about 

your cigarette smoking (lasting approximately 20-25 minutes). Based on your answers on that 

questionnaire, your participation will take one of the following two trajectories following a 

previously generated random assignment list: 

a. The specific procedure for self-monitoring will be explained to you on the spot, for you to carry 

out over 14 days (estimated to take around 5 minutes per day). You will be asked to present after 14 days, and 

fill out a short questionnaire that is expected to take around 5-10 minutes. This will mark the end of your 

participation in the study. 

b. You will be asked to return after 14 days. Upon returning, you will be asked to fill-out a short 

questionnaire that is expected to take around 5-10 minutes. Afterwards, the specific procedure for self-

monitoring will be explained to you on the spot, for you to carry out over 14 days (estimated to take around 5 

minutes per day). You will be asked to present again after 14 days, and fill out another short questionnaire 

that is expected to take around 5-10 minutes. This will mark the end of your participation in the study. 

Overall, your participation is expected to take around 1.5-2 hours. 

Risks: There are no foreseeable physical or psychological risks involved with participating in this study that 

exceed minimal risks ordinarily encountered in daily life or during performance of routine physical or 

psychological evaluation, although the possibility of some unforeseeable risks exists. 

Benefits: The potential benefit is that your participation will contribute to the research concerned with 

understanding the effect of self-monitoring cigarette smoking, and related smoking variables in Lebanon, 

where there is no research on this topic. By your participation you will earn two extra percentage points on 

your final grade on the course Psyc 101/201, 210, 214, 230, 240B, or 288-2. AUB undergraduate students 

who are not currently enrolled in these courses will also be invited to participate in this study, from around the 

campus. For their complete participation, they will enter a draw to win gift cards from Virgin Megastore 

worth 35$ each.  

Alternatives: If you are not interested in participating in this study and would still like the opportunity to earn 

an extra credit, you could participate in another advertised study or write a summary of a research article. 

Please speak with your course instructor regarding alternatives to participation. 

Your participation in this study is voluntary, and you may decide not to participate without prejudice, 

penalty, or loss of benefits to which you are otherwise entitled.  

To earn your extra credits: Upon completing your participation in the study, you will be given a 

completion code. You need to give this code to your Psychology instructor who will then provide you with 

the extra credit. If you wish to discontinue your participation at any point, you will still earn percentage points 

commensurate with your participation. If your participation is estimated to have taken up to about one hour, 
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then you will earn one percentage point. If your participation is complete or almost complete through the 

study, then you will earn two percentage points.  

If you have any questions about participation, please contact: 

Principal Investigator:                                                                   
Nidal Daou, Ph.D.                                                                        
Assistant Professor of Psychology                                            

American University of Beirut                                                       
Email: nn07@aub.edu.lb  
Ext: 4376/4360, Jesup 108 

Co-Investigator:                                                                                     

Kevork Wannissian 
Graduate Student in Psychology,                                                            

American University of Beirut 

Email: kjw00@mail.aub.edu 

 
 

Interested in Participation?  

 

Please present to room X during the days Y-Z, during the times W-V. 

 

  

mailto:nn07@aub.edu.lb
mailto:nn07@aub.edu.lb
mailto:kjw00@mail.aub.edu
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Appendix B 

Flier for Participants Outside the Research Pool 

INTERESTED IN BEING PART OF A RESEARCH 

PROJECT? (AUB Undergraduate Students at Large) 

 

You are invited to participate in a research study which will examine the effect of self-monitoring cigarette 

smoking and some smoking related variables in a sample of 180 undergraduate university students at AUB. In 

order to take part in this study, you have to (1) be an undergraduate student, (2) be at least 18 years old, and 

(3) smoke 5 or more cigarettes a day on average.  

To begin your participation in the study, you will be given a questionnaire that will ask you questions about 

your cigarette smoking (lasting approximately 20-25 minutes). Based on your answers on that 

questionnaire, your participation will take one of the following two trajectories following a previously 

generated random assignment list: 

a. The specific procedure for self-monitoring will be explained to you on the spot, for you to carry 

out over 14 days (estimated to take around 5 minutes per day). You will be asked to present after 14 days, and 

fill out a short questionnaire that is expected to take around 5-10 minutes. This will mark the end of your 

participation in the study. 

b. You will be asked to return after 14 days. Upon returning, you will be asked to fill-out a short 

questionnaire that is expected to take around 5-10 minutes. Afterwards, the specific procedure for self-

monitoring will be explained to you on the spot, for you to carry out over 14 days (estimated to take around 5 

minutes per day). You will be asked to present again after 14 days, and fill out another short questionnaire 

that is expected to take around 5-10 minutes. This will mark the end of your participation in the study. 

Overall, your participation is expected to take around 1.5-2 hours. 

Risks: There are no foreseeable physical or psychological risks involved with participating in this study that 

exceed minimal risks ordinarily encountered in daily life or during performance of routine physical or 

psychological evaluation, although the possibility of some unforeseeable risks exists. 

Benefits: The potential benefit is that your participation will contribute to the research concerned with 

understanding the effect of self-monitoring cigarette smoking, and related smoking variables in Lebanon, 

where there is no research on this topic. By your participation you will enter a draw to win 1 of 5 gift cards 

from Virgin Megastore worth 35$ each* (*or 15$ for those who complete part of the study). Students 

currently enrolled in Psyc 101/201 classes will also be invited to participate in this study. For their complete 

participation, they will earn two extra percentage points on their final grade on the Introductory Psychology 

Course.  

Your participation in this study is voluntary, and you may decide not to participate without prejudice, 

penalty, or loss of benefits to which you are otherwise entitled.   

*You are free to end your participation at any point in time without any explanation, but if you do so you will 

instead be entered into another draw to win gift cards worth 15$ each. 

 
If you have any questions about participation, please contact: 

 
Principal Investigator:                                                                   
Nidal Daou, Ph.D.                                                                      
Assistant Professor of Psychology                                              

Co-Investigator:                                                                                    

Kevork Wannissian 
Graduate Student in Psychology,                                               
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American University of Beirut                                                       
Email: nn07@aub.edu.lb  
Ext: 4376/4360, Jesup 108 

 

American University of Beirut 

Email: kjw00@mail.aub.edu 

Interested in Participation? 

Please present to room X during the days Y-Z, during the times W-V. 

  

mailto:nn07@aub.edu.lb
mailto:nn07@aub.edu.lb
mailto:kjw00@mail.aub.edu
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Appendix C 

Demographics Questionnaire 

Please fill in the following information about yourself: 

1. What is your age in years? _______________ 

 

2. What is your gender? _______________ 

 

3. What is your nationality(s)? _______________ 

 

4. What class are you in (circle the right option)? 

a. Freshman 

b. Sophomore 

c. Junior 

d. Senior 

 

5. What is your major (of study)? 

 

6. What is your family’s monthly income (circle the right option)? 

a. Less than 750,000 L.L. per month 

b. 750,000L.L. – 1,500,000 L.L. per month 

c. 1,600,000 L.L. – 3,000,000 L.L. .per moth 

d. 3,100,000 L.L. – 7,500,000 L.L.. per month 

e. 7,600,000 L.L. – 15,000,000 L.L. per month 

f.  More than 15,000,000 L.L. per month 

g. I don’t know 

h. I prefer not to say 

 

7. What is your mother’s highest level of education (circle the option that best describes 

the level)? 

a. Elementary school education (or below) 

b. Secondary school education, including technical school 

c. Undergraduate university education (BA, BS, BE) 

d. Graduate university education (MA, MS) 

e. Doctoral level (Ph.D., MD) 

f. I don’t know 

g. I prefer not to say 

 

8. What is your father’s highest level of education (circle the option that best describes the 

level)? 

a. Elementary school education (or below) 

b. Secondary school education, including technical school 



  

 

85 

 

c. Undergraduate university education (BA, BS, BE) 

d. Graduate university education (MA, MS) 

e. Doctoral level (Ph.D., MD) 

f. I don’t know 

g. I prefer not to say 
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Appendix D 

Frequency Distribution Tables for Demographic Variables 

Table D1 

Participant Nationality Distribution 

 Frequency Percent 

Valid Lebanese or Lebanese 

plus other nationality 

60 82.2 

Non-Lebanese Arab 10 13.7 

Non-Arab 3 4.1 

Total 73 100.0 

 

Table D2 

Participant Class Distribution 

 Frequency Percent 

Valid Freshman 11 15.1 

Sophomore 38 52.1 

Junior 14 19.2 

Senior 10 13.7 

Total 73 100.0 

 

Table D3  

Participant Faculty of Study Distribution 

 Frequency Percent Valid Percent 

Valid Freshman or majorless 11 15.1 15.5 

Faculty of Arts and 

Sciences 

34 46.6 47.9 
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Faculty of Health 

Sciences 

2 2.7 2.8 

Faculty of Agriculture 

and Food Sciences 

2 2.7 2.8 

School of Business 8 11.0 11.3 

Faculty of Engineering 

and Architecture 

6 8.2 8.5 

School of Nursing 8 11.0 11.3 

Total 71 97.3 100.0 

Missing 999 2 2.7  

Total 73 100.0  

 

Table D4 

Participant Family Monthly Income Distribution 

 Frequency Percent 

Valid Less than 750,000 L.L. 1 1.4 

750,000 – 1,500,000 

L.L. 

3 4.1 

1,600,000 – 3,000,000 

L.L. 

8 11.0 

3,100,000 – 7,500,000 

L.L. 

6 8.2 

7,600,000 – 15,000,000 

L.L. 

10 13.7 

More than 15,000,000 

L.L. 

16 21.9 

I don’t know 25 34.2 

I prefer not to say 4 5.5 

Total 73 100.0 

 

Table D5 
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Participant Mother’s Education Distribution 

 Frequency Percent 

Valid Elementary school 

education (or below) 

2 2.7 

Secondary school 

education, including 

technical school 

18 24.7 

Undergraduate 

university education 

26 35.6 

Graduate school 

education 

19 26.0 

Doctoral level 5 6.8 

I don’t know 3 4.1 

Total 73 100.0 

 

Table D6 

Participant Father’s Education Distribution 

 Frequency Percent 

Valid Elementary school 

education (or below) 

3 4.1 

Secondary school 

education, including 

technical school 

12 16.4 

Undergraduate 

university education 

26 35.6 

Graduate school 

education 

20 27.4 

Doctoral level 10 13.7 

I don't know 2 2.7 

Total 73 100.0 
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Appendix E 

Questions Related to Smoking and Health 

1. During the past 14 days, how many cigarettes did you smoke per day, on average? 

(Please specify one number) 

__________________________________ 

 

2. At what age did you have your first cigarette? (Please enter age in years) 

__________________________________ 

 

3. For how long have you been smoking? (Please specify number of years and months) 

__________________________________ 

 

4. Under what circumstances did you smoke your first cigarette? 

a. A friend offered   

b. A family member offered  

c. A stranger offered  

d. You were curious so you tried one alone (please specify location: 

____________) 

e. Other: 

____________________________________________________________ 

 

5. Which of the following individuals smoke cigarettes? (Select all that apply) 

a. Father 

b. Mother 

c. Sibling(s) (please specify how many of your siblings smoke: _______) 

d. Best friend/ close friends 

e. Friends and acquaintances 

 

6. In what situations do you usually smoke (circle all that apply)? 

a. When you wake up 

b. During a meal 

c. After a meal 

d. When you are studying/working 

e. When you are having fun 

f. When you are having an alcoholic beverage 

g. When you feel excited/happy 

h. When you are drinking coffee/tea 

i. When you are driving 

j. When you feel anxious/uncomfortable/stressed 

k. When you are spending time with friends 

l. When you are spending time with family members 

m. When you are bored 
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n. Other: 

____________________________________________________________ 

 

7. Do you also smoke nargileh (waterpipe)? Yes  No 

 

8. Do you also smoke E-cigarettes? Yes  No 

 

9. Do you drink alcoholic beverages? Yes  No 

 

10. If yes, how many drinks do you have per week, on average? 

a. Less than one drink 

b. Between 1 and 5 drinks 

c. Between 6 and 10 drinks 

d. Between 11 and 15 drinks 

e. More than 15 drinks. Please specify: 

____________________________________ 

 

11. Do you engage in sports/athletic activities that last at least 30 minutes?   

Yes  No 

 

12. If yes, how often do you engage in such sports/activities? 

a. More than once a day 

b. Once a day 

c. Less than once a day, but not less than once a week 

d. Less than once a week 

e. Less than once a month 

 

13. Please specify your weight ___________ (kg) and height ___________cm. 
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Appendix F 

Questions for Determining Stage of Change 

Please answer the following questions (circle the option that applies to you): 

1. Are you currently smoking [a current smoker]? 1 = Yes 2 = No 

2. Are you seriously planning to quit
12

 in the next 6 months? 1 = Yes 2 = No 

3. Are you planning to quit in the next 30 days? 1 = Yes 2 = No 

4. Have you quit smoking for a period of at least 24 hours in the past year? 

1 = Yes 2 = No 

5. How long have you been off cigarettes [in case you have quit smoking since last 

time]?____  ____ ____ Day/Months/Years
13

 

 

  

                                                 
12

“Seriously planning to quit” ought to have been  “seriously considering quitting” [experimenter error] 
13

 This question was not used in the baseline questionnaire, but only during the follow-up questionnaires, as it 

assesses for smoking quitters.  
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Appendix G 

The Revised Temptation Inventory 

Listed below are situations that lead some people to smoke. We would like to know 

HOW TEMPTED you may be to smoke [a cigarette] in each situation. Please answer 

the following questions using the following five point scale. 

1 = Not at all tempted 

2 = Not very tempted 

3 = Moderately tempted 

4 = Very tempted 

5 = Extremely tempted 

 

1. At a bar or cocktail lounge having a drink.  

2. When things are not going the way I want and I am frustrated.  

3. With my spouse/boyfriend/girlfriend or close friend who is smoking.
14

  

4. When there are arguments and conflicts with my family.  

5. When I am happy and celebrating.  

6. When I am very angry about something or someone.  

7. 
When I would experience an emotional crisis, such as an accident or death in 

the family. 
 

8. When I see someone smoking and enjoying it.  

9. Over coffee while talking and relaxing.  

10. When I realize that quitting smoking is an extremely difficult task for me.  

11. When I first get up in the morning.  

12. When I feel I need a lift.  

13. 
When I begin to be less concerned about my health and am less physically 

active.
15

 
 

                                                 
14

 Originally: “With my spouse or close friend who is smoking.” 
15

 Originally: “When I begin to let down on my concern about my health and am less physically active.” 



  

 

93 

 

14. With friends at a party.  

15. When I am extremely depressed.  

16. When I am extremely anxious and stressed.  

17. When I realize I haven’t smoked for a while.  
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Appendix H 

Self-Monitoring Form, Graph, and Participation Time Log 

Participant number: ____________________ 

Date (day of the week, dd/mm/year, and number of self-monitoring day): ______________           

(example: Thursday, 22/1/2016, day 1) 

Please note down the number and time of each cigarette you smoke at the time of smoking 

(right before, during, or after smoking the cigarette): 

Cigarette number (time)  

Note: If you forget to self-monitor on a certain occasion, please note the number and 

estimated time as soon as you remember, followed by the word “estimate”. 

 

Do not forget to graph your daily total!
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Participant number: ____________________ 

Please graph your daily total number of cigarettes smoked at the end of each day by placing 

a dot on the graph with the total number written on top of it: 
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Participation Time Log 

Please provide an estimate of the time (in minutes) it took you to self-monitor your 

smoking each day: 

 Day 

1 

Day 

2 

Day 

3 

Day 

4 

Day 

5 

Day 

6 

Day 

7 

Day 

8 

Day 

9 

Day 

10 

Day 

11 

Day 

12 

Day 

13 

Day 

14  

Day 

15 

Time 
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Appendix I 

Informed Consent Form for Research Pool Participants 

American University of Beirut 

P.O. Box 11-0236, Riad El Solh, 1107 2020, Beirut, Lebanon 

CONSENT TO SERVE AS A PARTICIPANT IN A RESEARCH PROJECT 
 

Principal Investigator: Nidal Daou, Ph.D., Assistant Professor of Psychology 

Department of Psychology, AUB 

nn07@aub.edu.lb  01-350000 Ext. 4376/4360 

 

Research Collaborator:  Kevork Wannissian, Graduate Student of Clinical Psychology,   

    Department of Psychology, AUB 

               kjw00@mail.aub.edu 

 

 

Nature and Purpose of the Project: The purpose of the study is to examine the effect of self-

monitoring cigarette smoking and some smoking related variables in a sample of 180 undergraduate 

university students at AUB. In order to take part in this study, you have to (1) be an undergraduate 

student, (2) be at least 18 years old, and (3) smoke 5 or more cigarettes a day on average.  

 

Method of Recruitment: The psychology department encourages students to make use of the extra 

credits that are given in exchange of their participation in research. Participating in research is one 

way for students to make extra credit. Students enrolled in Psyc101/201, 210, 214, 230, 240B, or 

288-2 who are interested in making extra credit could serve as research participants in research 

studies or can chose to write a brief report on articles in psychological journals.  

 

According to the IRB-approved Interim Guidance for Access to the Psychology (101/201) 

Student Pool for Research (which allows for participation of students from other psychology 

courses at the discretion of the course instructor), the Participant Pool Coordinator (PPC) 

announcements could be communicated to the students through their course instructors, fliers 

posted on bulletin boards, and/or on the Department’s website. The advertisements must 

include a brief description regarding the specific research projects, the credits allocated to 

each research, and contact information of the primary investigator (PI) or collaborator (Co-

PI). 

 

Explanation of Procedures: As a research participant, you will be asked to read this 

informed consent form and consider carefully your participation. If you decided to 

participate (by circling the ‘YES’ option below), you will be given a questionnaire, that will 

ask you questions about your cigarette smoking (lasting approximately 20-25 minutes). Based on 

your answers on that questionnaire, your participation will take one of the following two trajectories 
following a previously generated random assignment list: 

a. The specific procedure for self-monitoring will be explained to you on the spot, 

for you to carry out over 14 days (estimated to take around 5 minutes per day). You will be 

mailto:nn07@aub.edu.lb
file:///C:/Users/User/Desktop/Dropbox/Thesis%20Kevork/Post-IRB/Library/kjw00@mail.aub.edu
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asked to present after 14 days, and fill out a short questionnaire that is expected to take 

around 5-10 minutes. This will mark the end of your participation in the study. 

b. You will be asked to return after 14 days. Upon returning, you will be asked to 

fill-out a short questionnaire that is expected to take around 5-10 minutes. Afterwards, the 

specific procedure for self-monitoring will be explained to you on the spot, for you to carry 

out over 14 days (estimated to take around 5 minutes per day). You will be asked to present 

again after 14 days, and fill out another short questionnaire that is expected to take around 

5-10 minutes. This will mark the end of your participation in the study. Overall, your 

participation is expected to take around 1.5-2 hours.  

You will also be asked for your name and email address, which will only be used for 

reminders concerning dates when you will be asked to present to fill out the questionnaires 

mentioned above. Your name, email address, and participation number (which you will be 

given) will only be written next to each other on a single document. All other documents 

will just include your given participation number. This informed consent, and all other 

documents will be kept in a locked filing cabinet for 3 years, after which they will be 

shredded. 

Only the project director and the co-investigator will have access to the data. Data sets (i.e. 

soft copies) that are present on the computer will be protected via a secure password 

for a period of 3 years after which the data will be permanently deleted. Such soft copies 

will not include your name or email address, and hence they will not be linked to you. 

Records may be audited by the AUB Institutional Review Board (IRB) for the Protection of 

Human Participants in Research and Research Related Activities while assuring 

confidentiality. 

Potential Discomfort and Risks: There are no more than minimal risks (similar to those 

encountered in routine physical and psychological exams) associated with participation in this 

study. 

 

Potential Benefits: The potential benefit is that your participation will contribute to the research 

concerned with understanding the effect of self-monitoring cigarette smoking, and related smoking 

variables in Lebanon, where there is no research on this topic. By your participation you will earn 

two extra percentage points on your final grade on the Introductory Psychology Course.  

 

Costs/Reimbursements: Your participation in this survey incurs no costs. By your participation 

you will earn two extra percentage points on your final grade on the course Psyc 101/201, 210, 214, 

230, 240B, or 288-2. AUB undergraduate students who are not currently enrolled in these courses will also 

be invited to participate in this study, from around the campus. For their complete participation, they will 

enter a draw to win gift cards from Virgin Megastore worth 35$ each. 

 

Alternatives to Participation: Participating in research is one way for students to make use of 

extra credit option made available in these course. Students enrolled in these courses and who are 

interested in earning extra credits could serve as participants in a research study or can choose to 

write brief reports on articles published in psychological journals. 
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Termination of Participation: Should you decide to give consent to participate in this study, the 

project director and co-investigator might disregard your answers if the results show that you have 

not abided by the instructions given. 

 

Confidentiality: The results of your participation will be kept fully confidential. This means that 

only the project director and co-investigator will have access to the data. Only information that 

cannot be traced to you will be used in reports published or presented by the director or investigator. 

Raw data on the computer will be protected via a secure password for a period of 3 years 

following the termination of the study. After the 3 years have elapsed, the raw data will be 

permanently deleted. 

 

Withdrawal from the Project: Your participation in this study is completely voluntary. You may 

withdraw your consent to participate, and end your participation in this research study at any point 

without any explanation and without any penalty. However, you will earn percentage points 

commensurate with your participation. If your participation is estimated to have taken up to about 

one hour, then you will earn one percentage point. If your participation is complete or almost 

complete through the study, then you will earn two percentage points. 

 

Who to Call if You Have Any Questions: The approval stamp on this consent form indicates that 

this project has been reviewed and approved for the period indicated by the American University of 

Beirut (AUB) Institutional Review Board for the Protection of Human Participants in Research and 

Research Related Activities. If you have any questions about your rights as a research participant, or 

to report a research related injury, you may call: IRB, AUB: 01-350000 Ext. 5445 or 5455 

  

If you have any concerns or questions about the conduct of this research project, you may contact: 

Nidal Daou:   nn07@aub.edu.lb, 01-350000 Ext. 4376/4360 

Kevork Wannissian:  kjw00@mail.aub.edu 

 

Participant’s Consent: By circling the ‘YES’ option below you agree that you have had 

the time to read and understand the information contained in this document, and to consider 

your participation in this research study. You also provide consent to participate in this 

research study. The purpose, procedures to be used, as well as, the potential risks and 

benefits of your participation have been explained to you in detail. You can refuse to 

participate or withdraw your participation in this study at any time without penalty.  

 

I agree to participate in this research:  YES NO 

 

  

mailto:nn07@aub.edu.lb
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Appendix J 

Informed Consent Form for Students Outside the Research Pool 

American University of Beirut 

P.O. Box 11-0236, Riad El Solh, 1107 2020, Beirut, Lebanon 

CONSENT TO SERVE AS A PARTICIPANT IN A RESEARCH PROJECT 
 

Principal Investigator: Nidal Daou, Ph.D., Assistant Professor of Psychology 

Department of Psychology, AUB 

nn07@aub.edu.lb  01-350000 Ext. 4376/4360 

 

Research Collaborator:  Kevork Wannissian, Graduate Student of Clinical Psychology,   

    Department of Psychology, AUB 

               kjw00@mail.aub.edu 

 

 

Nature and Purpose of the Project: The purpose of the study is to examine the effect of self-

monitoring cigarette smoking and some smoking related variables in a sample of 180 undergraduate 

university students at AUB. In order to take part in this study, you have to (1) be an undergraduate 

student, (2) be at least 18 years old, and (3) smoke 5 or more cigarettes a day on average.  

 

Methodology of Recruitment: Any AUB student who meets the above 3 criteria is eligible to 

participate in the study. 

 

Explanation of Procedures: As a research participant, you will be asked to read this 

informed consent form and consider carefully your participation. If you decided to 

participate (by circling the ‘YES’ option below), you will be given a questionnaire, that will 

ask you questions about your cigarette smoking (lasting approximately 20-25 minutes). Based on 

your answers on that questionnaire, your participation will take one of the following two trajectories 
following a previously generated random assignment list: 

a. The specific procedure for self-monitoring will be explained to you on the spot, 

for you to carry out over 14 days (estimated to take around 5 minutes per day). You will be 

asked to present after 14 days, and fill out a short questionnaire that is expected to take 

around 5-10 minutes. This will mark the end of your participation in the study. 

b. You will be asked to return after 14 days. Upon returning, you will be asked to 

fill-out a short questionnaire that is expected to take around 5-10 minutes. Afterwards, the 

specific procedure for self-monitoring will be explained to you on the spot, for you to carry 

out over 14 days (estimated to take around 5 minutes per day). You will be asked to present 

again after 14 days, and fill out another short questionnaire that is expected to take around 

5-10 minutes. This will mark the end of your participation in the study. Overall, your 

participation is expected to take around 1.5-2 hours. 

mailto:nn07@aub.edu.lb
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You will be asked for your name and email address, which will only be used for reminders 

concerning dates when you will be asked to present to fill out the questionnaires mentioned 

above, as well as in case you are one of the draw winners of a gift card. Your name, email 

address, and particpation number (which you will be given) will only be written next to 

each other on a single document. All other documents will just include your given 

participation number. This informed consent, and all other documents will be kept in a 

locked filing cabinet for 3 years, after which they will be shredded 

Only the project director and the co-investigator will have access to the data. Data sets (i.e. 

soft copies) that are present on the computer will be protected via a secure password 

for a period of 3 years after which the data will be permanently deleted. Such soft copies 

will not include your name or email address, and hence they will not be linked to you. 

Records may be audited by the AUB Institutional Review Board (IRB) for the Protection of 

Human Participants in Research and Research Related Activities while assuring 

confidentiality. 

Potential Discomfort and Risks: There are no more than minimal risks (similar to those 

encountered in routine physical and psychological exams) associated with participation in this 

study. 

 

Potential Benefits: The potential benefit is that your participation will contribute to the research 

concerned with understanding the effect of self-monitoring cigarette smoking, and related smoking 

variables in Lebanon, where there is no research on this topic. By your participation you will enter a 

draw to win 1 of 5 gift cards from Virgin Megastore worth 35$ each* (*or 15$ for those who complete 

part of the study).  

 

Costs/Reimbursements: Your participation in this survey incurs no costs. By your participation 

you will enter a draw to win 1 of 5 gift cards from Virgin Megastore worth 35$ each* (*or 15$ for 

those who complete part of the study).. Students currently enrolled in Psyc 101/201 classes will also 

be invited to participate in this study. For their complete participation, they will earn two extra 

percentage points on their final grade on the Introductory Psychology Course. 

 

Termination of Participation: Should you decide to give consent to participate in this study, the 

project director co-investigator might disregard your answers if the results show that you have not 

abided by the instructions given. 

 

Confidentiality: The results of your participation will be kept fully confidential. This means that 

only the project director and co-investigator will have access to the data. Only information that 

cannot be traced to you will be used in reports published or presented by the director or investigator. 

Raw data on the computer will be protected via a secure password for a period of 3 years 

following the termination of the study. After the 3 years have elapsed, the raw data will be 

permanently deleted. 

 

Withdrawal from the Project: Your participation in this study is completely voluntary. You may 

withdraw your consent to participate, and end your participation in this research study at any point 

without any explanation and without any penalty. However, if you do so you will instead be entered 

into another draw to win gift cards worth 15$ each 
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Who to Call if You Have Any Questions: The approval stamp on this consent form indicates that 

this project has been reviewed and approved for the period indicated by the American University of 

Beirut (AUB) Institutional Review Board for the Protection of Human Participants in Research and 

Research Related Activities. If you have any questions about your rights as a research participant, or 

to report a research related injury, you may call: IRB, AUB: 01-350000 Ext. 5445 or 5455 

  

If you have any concerns or questions about the conduct of this research project, you may contact: 

Nidal Daou:   nn07@aub.edu.lb, 01-350000 Ext. 4376/4360 

Kevork Wannissian:  kjw00@mail.aub.edu 

 

Participant’s Consent: By circling the ‘YES’ option below you agree that you have had 

the time to read and understand the information contained in this document, and to consider 

your participation in this research study. You also provide consent to participate in this 

research study. The purpose, procedures to be used, as well as, the potential risks and 

benefits of your participation have been explained to you in detail. You can refuse to 

participate or withdraw your participation in this study at any time without penalty.  

 

I agree to participate in this research:  YES NO 

 

  

mailto:nn07@aub.edu.lb
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Appendix K 

Question to Determine Most Frequently Used Mode of Self-Monitoring 

Which method did you use most frequently to self-monitor your cigarette smoking when it 

occurred (circle the right answer)? 

1. The self-monitoring sheets you were provided with 

2. Notebook/agenda 

3. Smart phone (please specify method; for example “notes”) ____________________ 

4. Tablet (please specify method) __________________________________________ 

5. Computer (please specify method) _______________________________________ 

6. Other (please specify) _________________________________________________ 
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Appendix L 

Contact Information Sheet for the Smoking Cessation Program and Counseling Services at 

AUB 

If you are interested in reducing your smoking or quitting smoking, and would like 

professional help to that end, you may contact the ‘Smoking Cessation Program’ within the 

AUBMC Health and Wellness Center, or the Counseling Center at AUB, which offer their 

services at no cost to AUB students:  

The AUBMC Health and Wellness Center  

 Wassef and Souad Sawwaf Building, 3rd floor. 

Tel. 01-350000 – ext. 3000; wellness@aub.edu.lb 

https://services.aubmc.org.lb/ext/wellness/index.html 

 

Office of Student Affairs- Counseling Center 

West Hall 

Tel. 01-350000 – ext. 3196   

http://www.aub.edu.lb/sao/counseling/Pages/index.aspx 

 

  

 

  

mailto:wellness@aub.edu.lb
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Appendix M 

ANOVA Tables 

Table M1 

Test of Between-Subjects Effects: Stage of change at baseline (SOC_T1) and randomization 

to experimental groups (Rand) as IVs and percent change in daily average cigarette 

smoking as DV. 

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected 

Model 

773.883
a
 3 257.961 .431 .732 .019 

Intercept 6756.255 1 6756.255 11.279 .001 .144 

SOC_T1 .015 1 .015 .000 .996 .000 

Rand 756.070 1 756.070 1.262 .265 .018 

SOC_T1 * Rand .187 1 .187 .000 .986 .000 

Error 40133.842 67 599.013    

Total 48519.480 71     

Corrected Total 40907.725 70     

a. R Squared = .019 (Adjusted R Squared = -.025) 

 

Table M2 

Test of Between-Subjects Effects: Stage of change at baseline (SOC_T1) and group 

allocation (Rand) as IVs and percent change in total temptation scores as DV. 

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Corrected 

Model 

108.815
a
 3 36.272 .444 .722 .019 

Intercept 93.882 1 93.882 1.149 .288 .017 

SOC_T1 7.738 1 7.738 .095 .759 .001 

Rand 27.087 1 27.087 .332 .567 .005 

SOC_T1 * Rand 82.829 1 82.829 1.014 .318 .015 

Error 5474.479 67 81.709    

Total 5677.349 71     

Corrected Total 5583.294 70     

a. R Squared = .019 (Adjusted R Squared = -.024) 



  

 

 

 


