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Abstract 
Author: Cecilia Lindbåge Karlsen 

Title: Enjoying coffee, sex and flowers after drug-addiction: Exploring the trajectory of 

anhedonia during recovery over two years in individuals with polysubstance use disorder 

Main supervisor: Aleksander Hagen Erga. Co-supervisor: Siri Leknes 

 

Objective: There exists limited amounts of research regarding polysubstance use disorder 

(PSUD), and even fewer of them explores how the prevalence of anhedonia affects these 

individuals during the recovery process. The aim of this thesis was to explore anhedonia over 

two years in the recovery process in individuals with PSUD. In addition, we explored the 

associations of predictors such as abstinence and active drug use, psychological distress, age 

and gender on the trajectory of anhedonia. Methods: Data was provided by the Stavanger 

Study of Trajectories of Addiction (Stayer-study) at Stavanger University Hospital, which is a 

prospective longitudinal cohort study of 208 patients with addiction disorders. However, 139 

patients with PSUD were eligible for our analysis. Annually assessments of anhedonia were 

conducted by SHAPS. SCL-90-R, AUDIT-C and DUDIT-C was used to assess psychological 

distress and the drug use status. This thesis focus on three times of measurements; baseline, 

the first and second year after. The results were conducted mainly through Generalized Linear 

Mixed Models and t-tests. Result: The results demonstrated that anhedonia is a prominent 

symptom proximate to the time of quitting drugs, and it reduces during the recovery process 

of two years. Age and gender did not significantly explain the trajectory of anhedonia. 

Elevated psychological distress can significantly be associated with elevated levels of 

anhedonia at baseline, but it did not significantly explain the reduction of anhedonia over 

time. The drug status did not significantly explain the reduction of anhedonia the first year, 

yet the second year, an abstinent drug use status was significantly associated with a reduction 

of anhedonia. However, some of the participants who was categorized as abstinent at this 

point had relapsed the first year after baseline measures. Conclusion: The findings of this 

thesis highlights the struggles of distress and anhedonic existence in the early stages of the 

recovery process and increase the importance of screening and development of individually 

tailored treatment. Furthermore, this thesis suggests that abstinence can reduce anhedonia and 

common neurological mechanisms underlying addiction disorders and anhedonia are 

reversible. This is left for further research. This thesis postulates that individuals with PSUD 

who quit drugs, can eventually regain enjoyment of coffee, sex and flowers.  
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1 Introduction 

 
1.1 Substance use disorder 
Substance use disorder (henceforth termed SUD) is a heterogenic diagnosis, which includes a 

use pattern of alcohol or illicit substances that is either harmful for the user or refers to 

patterns of addiction. SUD is a mental disorder which has psychological, behavioural, 

neurological, social and functional impact on the individuals suffering from abuse or 

addiction (Kelly, Chan, Mason, & Williams, 2015; Martin, Langenbucher, Chung, & Sher, 

2014). It usually involves a high degree of psychological distress and tend to affect the quality 

of life (Erga et al., 2020). SUD influences daily life functioning, with individuals suffering 

from SUD often experiencing a higher rate of unemployment (Compton, Gfroerer, Conway, 

& Finger, 2014), lower income and unstable housing (Zlotnick & Robertson, 1996), lower 

academic achievement (Heradstveit, Skogen, Hetland, & Hysing, 2017) and increased risk of 

criminal behaviour (Sinha & Easton, 1999). The use of substance and the following disorders 

are known to cost not only the individuals afflicted, but also cost society greatly (Schulte & 

Hser, 2014). 

 

1.1.1 Polysubstance use disorder 

Trajectories of abuse and addiction throughout lifespan often apply to use of more than one 

type of substance. Polysubstance use disorder (PSUD) refers to consummation of several 

substances within a defined time frame, simultaneously or at different times for therapeutic or 

recreational purposes, in which the patient meets criteria for substance use disorder for some, 

but not for necessarily all substances used (Connor, Gullo, White, & Kelly, 2014). DSM-V 

does not include polysubstance disorder as a diagnosis. However, PSUD is seen in clinical 

samples (Bhalla, Stefanovics, & Rosenheck, 2017), even when they seek treatment for mono-

drug disorder (Choi & DiNitto, 2019; Staines, Magura, Foote, Deluca, & Kosanke, 2001; 

Timko, Han, Woodhead, Shelley, & Cucciare, 2018). PSUD is associated with poor treatment 

outcomes and even higher frequencies of comorbid disorders (Salom, Betts, Williams, 

Najman, & Alati, 2016).  

 

1.1.2 Comorbidity 

It is not only the interactions of different types of substances which increase the complexity of 

SUD, comorbidity can also increase the severity. For instance, the suicidal risk is highly 
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elevated in SUDs, especially combined with another mental disorder (Strakowski & DelBello, 

2000). SUD often coexists with disorders such as schizophrenia (Blanchard, Brown, Horan, & 

Sherwood, 2000), bipolar affective disorder (Strakowski & DelBello, 2000), attention deficit 

hyperactivity disorder (Biederman et al., 1995), depression (Davis, Uezato, Newell, & 

Frazier, 2008), anxiety (Lai, Cleary, Sitharthan, & Hunt, 2015), post-traumatic stress disorder 

(Roberts, Roberts, Jones, & Bisson, 2015). 

 

1.1.3 Etiology 

The theories are numerous, but one prominent theory suggest that the high comorbidity could 

be a result of the self-medication (McLellan, 2017), were SUD serves as a secondary disorder 

in the attempt to manage the primary issue, for example physical and psychological pain. 

Furthermore, Khantzian (1997) did a metanalysis which demonstrated that painful affects and 

subjective states of distress consistently functions as a predictor of substance use, 

development of dependence and relapse. This emphasises the importance of psychological 

suffering as a predictor for SUD occurrence. However, the self-medication theory seems to be 

somehow obsolete, and today there is a broad consensus of the etiology of SUD; it involves of 

a combination of biological susceptibility to addiction, stressors and other environmental 

factors which interacts through epigenetic mechanisms (Goldman, Oroszi, & Ducci, 2005; 

Tarter & Vanyukov, 2001). SUDs are commonly recognized by hypersensitivity to drug-

related rewards with a concurrent hyposensitivity to non-drug-related rewards (Berridge and 

Robinson, 1998; Di Chiara, 1998). 

 

1.2 Recovery  
It is essential to have research on the field of drug abuse and addiction, due to the numerous 

consequences for the individuals suffering from abuse or addiction of one or several 

substances, in addition to the costs of the society. The heterogeneity of SUD regarding both 

quantity and quality of the drugs, the specific effects and unknown interactions from each 

substance, compromises the validity of the research on SUD.  

 

The heterogeneity also applies to the numerous definitions in the field regarding the definition 

of recovery. Recovery can be understood as the active process of an individual in managing 

the disorder and its residual effects (Davidson et al., 2008; Ponce & Rowe, 2018). Recovery is 

defined in a range of terms of total abstinence, but also as controlled substance use (e.g. 

Methadone or Subutex). Studies seem to differ in how the concept is measured, such as a time 
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criterion for abstinence (Chi, Parthasarathy, Mertens, & Weisner, 2011; Dennis, Foss, & 

Scott, 2007), and in the duration of the follow up, varying from one to 15 years (Dennis et al., 

2007). There is no consensus in the operationalizing of the term recovery, this compromises 

the generalizability of the research field. 

 

However, the heterogeneity does not only apply to the disorder, but also the process of 

recovery, which confronts obstacles such as the high drop-out of treatment and high relapse 

rate (Witkiewitz & Marlatt, 2004), also known as a remitting-relapsing pattern. Echoing 

previous literature, an individual with SUD go through several stages to achieve, not only 

abstinence, but full recovery. A thematic analysis of Bjornestad et al. (2019) describes the 

different stages throughout the recovery process. It begins with early decision making to 

become fully recovered, to the long-term commitment of doing so. In the early stages, the 

individual has to become abstinent, which is described as a stage consisting of biological 

cravings and painful and destructive thoughts and affect towards oneself.  

 

The drug reduction is often done in professional environments and embark on drug free and 

social settings (Bjornestad et al., 2019). However, a high proportion of patients with SUD and 

PSUD tend to not complete treatment for drug- and alcohol-related problems (Crits-Christoph 

& Siqueland, 1996). It has been suggested by Baker, Piper, McCarthy, Majeskie, and Fiore 

(2004) that avoidance of negative affect is a major motivation for initiating the use and the 

maintenance of the dependence of substances. In extension of this theory, it has been 

proposed to explain the incapability to persist through the early stages of treatment 

accompanied by intense affective states. 

 

Furthermore, the authors,Bjornestad et al. (2019), suggest that if the individual successfully 

completes the stage of quitting drugs, they are often discharged from inpatient facilities, and 

the individual can be left with poor functional outcomes with no current coping mechanism. 

This is beginning of finding a new social identity consisting of meaningful activities and a 

social network. It requires individually tailored treatment and support. Lastly, the goal of 

recovery is to contribute to society with their citizenship (Bjornestad et al., 2019; Ponce & 

Rowe, 2018).  

 

Recovery seems to include some functional and social aspects in addition to abstinence, still it 

is debateable if the consequences are irreversible and therefore if full recovery is achievable. 
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Recovery is a process where relapse continuously threatens, and contributory citizenship is 

less common. However, there exists some consensus, such as the road to successful recovery 

is fluctuating, non-linear, demanding and painful process for the affected individuals. Thus, 

more research is needed to successfully identify the typical trajectories of recovery of patients 

with SUD, in order to develop treatments that combat the remitting-relapsing pattern. 

 

1.2.1 Trajectories of psychological distress during abstinence  

Psychological distress has been negatively correlated to persistence of the early stages in 

treatment, and have a positive association with the duration of the most recent drug- and 

alcohol abstinence attempt (Daughters, Lejuez, Kahler, Strong, & Brown, 2005). 

Psychological distress tend to improve significantly as a result of continued abstinence in the 

early stages of treatment, especially for the patients with the most severe form of substance 

use (Hoxmark, Benum, Friborg, & Wynn, 2010). Another study has recently demonstrated 

that unstable abstinence was correlated with higher psychological distress, as opposed to 

stable abstinence. Stable abstinence had a more rapid decline during the three first months. 

Relapse was also associated with an initial drop in psychological distress, but a subsequent 

increase at the follow-ups at three-, six- and twelve months (Erga et al., 2020).  

 

Relief of psychological distress is associated with an increased quality of life, and improved 

neurocognitive functioning in individuals with PSUDs after twelve months of abstinence 

(Hagen et al., 2017), while another study demonstrated that alleviation of psychological 

distress reduces substance use over three years (Booth et al., 2010). Abstinence have been 

associated with reduced mental distress at two-, six- and a ten-years follow up (Bakken, 

Landheim, & Vaglum, 2007; J., Lauritzen, & Nordfjaern, 2015; Tómasson & Vaglum, 1997). 

In other words, psychological distress may be an important factor in the discovery of 

predictors for recovery in individuals with SUD. 

 

To summarise, painful and negative affects, suffering and psychological distress seems to be 

significant predictors for initiating drug use, developing dependence and relapsing after 

treatment. However, comorbidity, polysubstance use, high drop-out and inconsistency in the 

terms of recovery makes the research complex, however crucial, as well as it makes it limited 

in its validity.  

 

1.2.2 Protracted withdrawal syndrome 
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Protracted withdrawal syndrome is a cluster of  physical and psychological symptoms which 

exceeds beyond detoxification of alcohol and drugs (Martinotti et al., 2008). In one study 45 

percent of participants with alcohol use disorder [AUD] reported a syndrome characterised by 

mood liability, irritability, apathy, insomnia, impaired concentration and cognitive function 

after two months in abstinence (Segal, Kushnarev, Urakov, & Misionzhnik, 1970). Similarly, 

findings have been replicated in other samples of individuals with AUD (Alling et al., 1982; 

Begleiter & Porjesz, 1979).  

 

In another study, SCL-90 was used to assess individuals with AUD who had been abstinent 

between three to 15 years, and showed that longer duration of abstinence was associated to 

lower scores of depression (De Soto, O'Donnell, Allred, & Lopes, 1985). Depression is 

closely linked to abstinence; hence it appears as a core symptom in protracted withdrawal 

syndrome (Hesselbrock, Meyer, & Keener, 1985; Keeler, Taylor, & Miller, 1979). However, 

the intensity of depression promoted in these studies are normally not sufficient to fulfil the 

diagnostic criteria. Indeed, neuropsychiatric symptoms, like anhedonia, seems to be the most 

relevant symptom of depression during withdrawal, and Janiri et al. (2005) claimed that 

anhedonia would better characterize the protracted withdrawal syndrome in a study of opiate-

dependent users.  

 

1.3 Anhedonia  
The definition of anhedonia refers to the reduced ability to experience pleasure (Gorwood, 

2008; Ribot, 1897) and it derives from the hedonic capacity – individuals’ capability to 

experience pleasure. From an evolutionary perspective, anhedonia is seen as a maladaptive 

behaviour, as pleasure is necessary in order to be motivated to pursue and explore rewards 

that increases the likelihood of surviving and gives drive to action (Rømer-Thomsen, 

Whybrow, & Kringelbach, 2015). It borders other constructs such as apathy, reactivity of 

mood, flattening of affect, anergia (Snaith, 1993), demoralization and pessimism (Agüera-

Ortiz, Failde, Mico, Cervilla, & López-Ibor, 2011). Psychological distress might capture a 

broad sense of this. Yet, anhedonia seems to be absence and not the presence of a new feature, 

which makes it differ from all of the terms above.  

 

1.3.1 Assessing anhedonia 

Anhedonia can embrace a variety of domains and are usually displays itself as a deficit in 

commonly rewarding experiences such as pastimes/hobbies, food and drinks, sex, sociability, 
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sensory sensations. Anhedonia have even been observed physically in behavioural 

measurements, like facial expressions and muscle activity, electromyography [EMG] 

(Berridge, 2000; Mauss & Robinson, 2009; Pool, Sennwald, Delplanque, Brosch, & Sander, 

2016), progressive ratio task (Hodos, 1961) and the grip force task (L. Schmidt et al., 2008). 

These behavioural paradigms detect the different aspects of anhedonia, with outcomes such as 

deficits in terms of liking, consumption, effort, motivation and learning. However, there are 

limitations of these because they do not incorporate subjective feelings or desires which 

occurs consciously, and they are limited in their generalisability to other stimuli and contexts.  

 

To bypass the time and effort it requires from the participants and researchers, self-reporting 

questionnaires have been developed to assess anhedonia. They access the subjective 

responsiveness of hypothetical and abstract variety of rewards and contexts. The most used 

questionnaire is Chapman Physical and Social Anhedonia Scales (Chapman, Chapman, & 

Raulin, 1976), the Fawcett-Clark Pleasure Scale (Fawcett, Clark, Scheftner, & Gibbons, 

1983), the Temporal Experience of Pleasure Scale (Gard, Gard, Kring, & John, 2006) and the 

Snaith-Hamilton Pleasure Scale (Snaith et al., 1995). However, several other test-instruments 

assessing depression (e.g. Beck Depression Inventory; (Beck, Ward, Mendelson, Mock, & 

Erbaugh, 1961)) and schizophrenia (e.g. Scale for the Assessment of Negative Symptoms; 

(Andreasen, 1982)) have anhedonia-related items. Each of the different behavioural and self-

reported questionaries provides unique information regarding the respondents’ hedonic 

capacity.  

 

1.3.2 Anhedonia as a trait and state 

Meehl (1975) argued that every person has a hedonic capacity, which remains stable within 

the individual in a trait-like fashion. Perceiving anhedonia as a trait, makes it interesting in 

terms of predictions of outcomes as it becomes a vulnerability. Anhedonia is postulated to be 

correlated with risky behaviours (Franken, Zijlstra, & Muris, 2006). Studies have also 

demonstrated that experienced anhedonia at baseline correlated to the trait novelty seeking, 

may also be a vulnerability to the development of abuse and/or addiction to substances 

(Cloninger, Svrakic, & Przybeck, 1993). Anhedonia has also been suggested to be an 

important factor involved in the transition from use of recreational purposes to extensive drug 

intake (Ahmed & Koob, 1998). Anhedonia may actually precede substance use initiation, and 

individuals with elevated levels of baseline anhedonia report greater subjective highs during 

acute intoxication (Shankman et al., 2014). This can explain anhedonia as a risk factor to 
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substance use and relapse, due to seeking possibly risky activities or objects, such as drugs, 

that can give them rewarding sensations and dismissing them from their anhedonic trait.  

 

However, even if anhedonia is correlated with other traits and can be considered to be 

deterministic, there are other authors which suggests that anhedonia takes form in a “on”- and 

“off” -manner which comes and goes in periods (Horan, Kring, & Blanchard, 2005; Treadway 

& Zald, 2011). Garfield, Lubman, and Yücel (2013) did a systematic review of studies using 

self-report measures of anhedonia and found elevated anhedonia in current substance use and 

very recent abstinence of various drugs, including alcohol, amphetamines and cocaine, 

cannabis, opioids and nicotine. This indicates that anhedonia is a state which can be elevated 

and reduced during intoxication and in the recovery process in individuals with SUD. Thus, 

anhedonia seems to be both a predicting trait and an outcome state. This permits it to be a trait 

and contribute to individual differences, and a triggered state which one can fluctuate in and 

out of. However, there is no consensus in the field if it is a dichotomous construct, or if it 

reveals itself along a continuum.  

 

1.3.3 Anhedonia as a symptom 

Today anhedonia is considered to be a symptom after numerous of transnosological clinical 

observations. It has been constituted as a negative symptom of schizophrenia (Andreasen & 

Olsen, 1982; Blanchard & Cohen, 2006). It has been studied in anxiety disorders such as 

social phobia (Kashdan, 2007) and post-traumatic stress disorder (Gros, Simms, & Acierno, 

2010; Kessler, Sonnega, Bromet, Hughes, & Nelson, 1995; Simms, Watson, & Doebbeling, 

2002), in addition to eating disorders (Berridge, 2009). It has even been studied in more 

neurological disorders such as Parkinson’s disease (Assogna, Cravello, Caltagirone, & 

Spalletta, 2011; Loas, Krystkowiak, & Godefroy, 2012), and the prevalence of anhedonia in 

this particular disorder have been showed to vary from seven to 46 percent (Loas et al., 2012). 

Anhedonia also plays an important role in suicide ideation (Oei, Verhoeven, Westenberg, 

Zwart, & Van Ree, 1990) and successful suicide (Fawcett, 1993).  

 

A large body of the literature has been devoted to anhedonia in depression, and has emerged 

as a core symptom of major depression according to American Psychiatric Association 

(American Psychiatric Association, 1980, 2013) and World Health Organization  (World 

Health Organization, 2003, 2018), whereas respectively both describes anhedonia in 

depression through loss of pleasure and reduced interest.  
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The researchers in field have also questioned where the description “loss of interest” and “loss 

of pleasure” is equivalent or correlated to some of the same underlying mechanisms. Animal 

studies demonstrate a behavioural distinction, where “loss of interest” is operationalized to 

reduced exploratory behaviour in novel environments, such as in the classic open field task 

(Katz, Roth, & Carroll, 1981). On the other hand, “loss of pleasure” was demonstrated as 

reduction in responsiveness to previously rewarding stimuli (Moreau, 1997). In clinical 

populations, not every person experience both symptoms at the same time (Steer, 2011). 

However, there are several similarities between the constructs underlying anhedonia, such as 

that they both are consequences of chronic stress (Papp, Willner, & Muscat, 1991) and that 

they improve with antidepressant medication (Scheggi, Pelliccia, Cuomo, De Montis, & 

Gambarana, 2018). Hence, they have shown to be separate constructs (Brenes Saenz, 

Villagra, & Fornaguera Trias, 2006), but they still correlate in triggering factors and 

treatment.   

 

1.3.4 The trajectories of anhedonia  

Anhedonia is not a constant state, yet the periods where anhedonia is prominent in individuals 

with SUD during the recovery process is somewhat undiscovered. As presented earlier, 

anhedonia is a risk factor for initiating drugs use (Shankman et al., 2014). Furthermore, 

anhedonia is present during active drug use, which have been discussed in the light of 

concurrent depression (Keeler et al., 1979; Treadway & Zald, 2011). Still, not all individuals 

with SUD have comorbidity of depression. When controlling for overall depressive 

symptoms, abstinent substance users display high levels of anhedonia during acute and 

chronic withdrawal periods (Gawin & Kleber, 1986; Kalechstein, Newton, & Leavengood, 

2002). This indicates that anhedonia may be a prominent and fluctuating state which occurs 

during the trajectories of SUD, particularly during intoxication, and recent withdrawal 

periods.  

 

Moreover, anhedonia may be accompanying withdrawal symptoms; this have earlier been 

demonstrated in alcohol and opioid-dependent patients (Janiri et al., 2005; Martinotti et al., 

2008). An experiment of ethanol abstinence in alcohol-dependent animals, study also 

indicates that physiological symptoms of withdrawal (tremor, motor impairment, and reduced 

seizure threshold) occurs along a different time course of anhedonia (Diana, Pistis, Muntoni, 

& Gessa, 1996). They further suggested that the decline in dopaminergic neuronal activity, 
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which causes physical withdrawal symptom, seems to also be responsible for the occurrence 

of anhedonia.  

 

Anhedonia may be a predictor of abstinence related cravings (Garfield et al., 2013). The 

relationship of anhedonia and cravings might be mediated by the loss of positive affect, still, 

this does not insinuate an increase of negative affect. Furthermore, cravings may increase the 

risk of relapse and elevated levels of anhedonia have been correlated to more past failed quit 

attempts, and a higher rate of relapse within the first 24 hours in a nicotine dependent sample 

(Leventhal, Waters, Kahler, Ray, & Sussman, 2009). Another study by Cook, Spring, 

McChargue, and Doran (2010) showed that anhedonia at baseline increased the likelihood to 

relapse within a month during abstinence, however these participants had a history of 

depression, which compromises the generalizability. Moreover, the results of these two 

studies are limited to nicotine and they strictly rely on retrospective recall of past quitting 

attempts and the current presence of anhedonia.  

 

The withdrawal syndrome consists of a variety of psychical and psychological symptoms, 

such as cravings. These symptoms follow abstinence of drugs, and anhedonia seems to be an 

essential symptom of this. Psychological distress and have been associated with the 

trajectories of anhedonia in individuals with SUD. In addition, anhedonia have been 

associated with measures of social maladjustment, confused thinking, depression, poor morale 

and poor health in substance dependent inpatients (Penk, Carpenter, & Rylee, 1979). 

Summarized, these reports suggest that elevated levels of anhedonia are connected to factors 

which can make recovery more difficult, and that it is undiscovered how it follows the 

different stages during recovery.  

 

1.4 The Wanting- & Liking Theory 
There is a theoretical neurological framework for wanting and liking (Berridge & Robinson, 

2003), that can be used to understand the underlying mechanisms of the sensitivity processes 

in SUDs. The model can additionally be applied to anhedonia as the mechanisms seems to be 

common, as they both are based on a deficit in motivation and pleasure. 

 

1.4.1 Temporal difference 

Berridge and Robinson (2003) describe a temporal difference in the wanting- and liking 

responses. The first one is the anticipatory positive affect (APA), which refers to the 
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excitement felt as one expects to receive a future reward. However, the enjoyment felt 

subsequently to the receipt of a reward is termed the consummatory positive affect (CPA). 

APA is linked to goal-oriented behaviour, such as wanting, and the component gives 

conscious and unconscious motivation and drive to pursue reward. CPA is more specifically 

linked to the situation at the attainment of goal, and is thought to cover the affective response 

to reward and the conscious experience of pleasure, and therefore termed liking (Klein, 1984). 

 

1.4.2 Learning to want and like 

Even though the APA temporally precedes CPA regarding rewarding stimulus, it is indicated 

that the relationship is bidirectional based on learning processes. For instance, one can only 

experience APA, once they have experienced CPA to a pleasurable stimulus, and learned to 

associate positive affect to that very stimulus. It seems that one need to learn to like the 

stimulus, before one can want it. On the contrary to this, studies have shown that the more one 

looks forward to a reward, the more one enjoys it when one gets it (Roseman & Evdokas, 

2004; Smith & Ellsworth, 1985) Hence, learning is also associated with the process of 

wanting and liking, due to generation of explicit and implicit knowledge of previous rewards 

and how it is used to make future decisions regarding behaviour, primarily based on reward 

(Berridge & Robinson, 2003).   

 

1.4.3 Hypersensitivity to drugs 

There are also more temporal demarcations that can be made within APA and CPA. 

Anhedonia may manifest as a deficit in APA for more distal rewards, while the APA for 

proximal rewards is relatively intact (Tanaka et al., 2004). This is also replicated for 

individuals with SUDs, whereas they display a deficit in appropriate guiding goal-oriented 

behaviour towards distal-, relative to proximal rewards (Bickel & Marsch, 2001; Reynolds, 

2006). The hypersensitivity to drugs contributes to cravings, which is a strong desire or urge 

to ingest drugs (Shankman et al., 2014). Cravings complicate the reward anticipation, which 

tends to be used in terms of positive affect. Conversely, individuals with SUD have cravings 

affected by high levels of anxiety and distress, and impaired biological stress reactivity 

(Grusser, Morsen, Wolfling, & Flor, 2007). To summarise, individuals with SUD experience 

wanting, without anticipatory pleasure. 

 

1.4.4 Hyposensitivity to food, sex and money 



 

 11 

After the reward is received, studies show anhedonia may manifest as a more rapid decrease 

in consummatory pleasure or reduce the consummatory pleasure itself (Koob, 2003; Koob & 

Le Moal, 1997). This generates a hypothesis that anhedonia narrows the time window of the 

response of reward. A common phenomenon for people with SUDs is called “chasing the first 

high”. It reflects on the diminished CPA once the drug is obtained. Koob and Le Moal (2004) 

found CPA to be a function of psychical tolerance as a result of alterations in the central 

nervous system due to long-term drug use. An individual with SUD can experience a reduced 

hedonic peak that more quickly declines, subsequently as the compensatory processes become 

more efficient at returning the body to homeostasis. This means that the tolerance increases 

for overall reward, which neuroimaging confirms as it shows hyposensitivity to non-drug-

related rewards, such as food, sex and even more abstract rewards such as money (Childress 

et al., 2008; Goldstein et al., 2007; Volkow et al., 2010).  

 

1.5 Summary of the introduction 
To summarize; it is important to do research on SUD as they cost the individuals afflicted and 

the society greatly. There is little consensus regarding the recovery process, due to the 

heterogeneity of drug use and course of the development. However, there is described 

different stages to be fully recovered from early decision making, quitting, establishing new 

social identity and relationships and attaining meaningful activities and attaining function as a 

regular citizen with work and stable residency (Bjornestad et al., 2019). However, this process 

is challenging and associated with high levels of psychological distress (Booth et al., 2010; 

Daughters et al., 2005) and few individuals with SUD achieve full recovery (Alling et al., 

1982).   

 

One prominent symptom associated with SUD which seems to occur as a result of long-term 

drug use, is anhedonia. It refers to the alterations in sensitivity to normally pleasurable events 

or previously interests (Shankman et al., 2014). This implies that they require higher 

stimulation to reach previously achieved levels of pleasure, due to increased tolerance for 

drug- and non-drug related experiences (Koob & Le Moal, 2004). It is often observed in 

patients with depression (Treadway & Zald, 2011), however, when controlled for depression, 

individuals with SUD still displays high levels of anhedonia during withdrawal of drugs 

(Gawin & Kleber, 1986; Kalechstein et al., 2002).   
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During abstinence, protracted withdrawal syndrome can occur both psychically (Diana et al., 

1996) and mentally (Janiri et al., 2005; Martinotti et al., 2008) and it consists of symptoms 

such as cravings and anhedonia. The re-elicit of cravings can create a preoccupation to 

compulsive drug seeking behaviour that causes the relapse. The theory of wanting and liking 

(Berridge & Robinson, 2003) can be adapted to both mechanisms within individuals with 

SUD and individuals with anhedonia, and it serves as a theory which constitutes the 

motivation of initiated and maintained drug use. It can also be attributed to the high dropout- 

and relapse rate for individuals with SUD. Anhedonia may actually contribute as a significant 

part in a circle of addiction. Thus, it is important to find out more about the trajectories of 

anhedonia during the recovery of SUD as it can have clinical implications.  

 

1.6 Current study 
Anhedonia is a well-studied construct, however there not sufficiently known about anhedonia 

during recovery of SUD. In this thesis I will aim to explore the trajectories of anhedonia 

during recovery from patients with PSUD with data from the longitudinal Stavanger Study of 

Trajectories of Addiction (Stayer-study). The data contains repeated measures of over two 

years, distributed over three times of measure. Anhedonia is measured by SHAPS, PSUD is 

measures by AUDIT-C and DUDIT-C in this study. Moreover, we will investigate if the 

trajectories of psychological distress, assessed by SCL-90-R, can explain some of the variance 

in the trajectories of anhedonia.  

 

1.6.1 The relevance of the study 

The topic of this thesis is important in order to increase the available amount of information 

of the recovery process of SUD over time. Secondly, identifying predictors of anhedonia, is 

considered to be crucial in order to provide conditions for recovery of individuals with SUD.  

 

If drug use status and psychological distress turns out to be important predictors of anhedonia, 

we need to give attention and prevent to the occurrence of these, the treatment can be 

customised to be more effective. Thus, reducing both the personal suffering of the afflicted 

individuals in addition to the societal cost and resources.  

 

Furthermore, if it turns out that anhedonia reduces over time during recovery, it will be 

important to convey this information to the patients in order to increase the motivation and 

hope to terminate the use of drugs. However, if anhedonia has a little impact on the recovery 
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process over time, this can also be excluded as a part of treatment programs to make the 

treatment more efficient.  

 

1.6.2 The uniqueness of this study 

The uniqueness of the data provided from the Stayer-study applies to the exploration of 

anhedonia during the recovery process years after treatment. It fills out the temporal holes in 

the research field considering short timespans and retrospectivity. The Stayer-study mainly 

investigates subjects with PSUD, which there is limited research on, however the prevalence 

of PSUD in clinic is common (McCabe, West, Jutkiewicz, & Boyd, 2017). 

 

Regardless of the results of the study, it provides unique applicable information in a group of 

subjects given little attention in previous literature. The combination of PSUD sample and the 

time frame of the evaluation of anhedonia, makes this thesis explore the longest examination 

of anhedonia in a PSUD sample in current literature of our knowledge. The data provided take 

the relapsing-remitting pattern into account, which gives more comprehensive, yet more 

generalized results.   

 

1.6.3 The hypothesises of the study 

The hypothesis for this thesis is as followed: 

- The frequency of participants experiencing clinically significant anhedonia at baseline 

will be higher than at the second-year follow-up.  

- Abstinence is significantly associated with a reduction of anhedonia over time. 

- Psychological distress will have a positive and significant correlation with the presence of 

clinically relevant anhedonia over time. 

- There is a significant difference of characteristics between those who scores over and 

under the clinical cut-off for anhedonia at baseline.  

- Age at baseline and gender will not significantly explain the variance in anhedonia over 

time. 
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2 Methods 
 

2.1 Study design and participants characteristics  
The Stayer-study is designed as longitudinal cohort observational study, which over ten years 

prospective follow up, aims to explore course and timing of neurocognitive and psychosocial 

recovery of patients with PSUDs. A total of 208 patients were recruited consecutively 

between March 2012 and January 2016. Data is collected from SUD patients recruited from 

treatment facilities, both outpatient and private treatment facilities in the catchment area of the 

Stavanger University Hospital (Hagen et al., 2016).  

 

To access specialized treatment for patients with SUDs within the Norwegian public health 

care, patients must fulfill the criteria for a diagnosis F1x.1 – harmful use, or F1x.2 – 

dependency syndrome, as defined by the ICD-10 (World Health Organization, 1992). Both 

inpatient and outpatient treatment in Norway is regulated by the health authorities through 

national guidelines, and all patients are provided interdisciplinary services, including 

psychological, medical and social assistance in their recovery process (Erga et al., 2020).  

Figure 1 demonstrates the process of participant-selection for this thesis. The selection was 

made to increase the validity of the study, and to be able to generalize the results to a more 

specific group of addiction. Of the 208 patients, 8 participants had a nondrug-related 

addiction (e.g. gambling disorder) and 36 participants had a single substance use (e.g. alcohol 

or cannabis). This study is focused on PSUDs, and only participants reporting use of multiple 

substances within the last year before inclusion to the Stayer-study was included. Thus, 44 

participants were omitted from this study because of or a nondrug-related addiction, leaving 

164 patients fulfilling the criteria for the current study. By the two years follow-up, 25 of 

these patients had withdrawn or were unable for evaluation, leaving a final study cohort of 

139 patients who completed both baseline and the two year follow up visits. However, every 

patient did not complete all the psychometric tests per follow up.  

A total of 131 participants completed SHAPS at baseline. Among these, all participants also 

completed SCL-90-R at baseline, but only 122 participants at baseline completed AUDIT-C 

and DUDIT-C. Out of these, 112 participants had also filled out SHAPS at baseline. 

However, AUDIT-C and DUDIT-C was not included at baseline considering that the criteria 

for inclusion is that they have not used drugs in the last two weeks before they were omitted 
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to the study. This was done to minimize contamination from drug withdrawal and acute 

neurotoxic effects from psychoactive substance (Miller, 1985). This leaves a total selection of 

139 participant that fulfills the criteria to permit the current study, however due to missing 

responses at baseline for SHAPS, 131 participants are left for the analysis.  

 
Figure 1 

Flowchart of the Selection Process of Participants 

2.1.1 Inclusion criteria 

The participants had to meet the following inclusion criteria;  

(a) signed written informed consent;  

(b) polysubstance use as defined by abuse or addition diagnostic criteria of ICD-10;  

(c) participant initiating a course of treatment within the substance abuse treatment services; 

(d) age>16 years.  

 

2.2 Assessment and procedures  
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Information about demographic variables, clinical history, lifestyle factors and social 

functioning was conducted through semi-structured interviews by the trained members of the 

Stayer-study group. At baseline they also performed neurocognitive, psychological and social 

functioning assessments of every participant. Comprehensive assessments were repeated 

every twelve months. Follow-ups at three- and six months involved a smaller subset of 

measures assessing substance use and psychological- and social functioning.  

 

2.3 Test-instruments  
Relevant data for this thesis is gathered through the instruments SHAPS, SCL-90-R, AUDIT-

C and DUDIT-C. 

 

2.3.1 SHAPS 

Anhedonia is in this study measured annually by the SHAPS. It consists of 14 statements 

which measures a variety of pleasurable experiences and interests, and the respondents are 

asked to answer whether they 1) definitely/strongly agree; 2) agree; 3) disagree or 4) strongly 

disagree with each statement based on their memory of the last few days. The highest possible 

obtained score is 14 points, thus scoring agree or definite/strongly disagree gives a total of 

one point, whereas either of the consenting responses gives the score of zero points.  

 

The items of SHAPS were generated by asking people from the general population to provide 

examples of events they experience as pleasurable. SHAPS measures interest/pastimes (e.g. “I 

would find pleasure in my hobbies and pastimes”), social interaction (e.g. “I would enjoy 

being with my family or close friends”), sensory experience (e.g. “I would find pleasure in the 

scent of flowers or the smell of a fresh sea breeze or freshly baked bread”) and food/drink 

(e.g. “I would enjoy a cup of tea or coffee or my favorite drink”) (Snaith et al., 1995).  

The use of “I would” gives the SHAPS the advantage not being dependent of giving direct 

accessibility to commonly pleasant events, as the scenarios in SHAPS are framed in a 

counterfactual way. The framing of the items implies that SHAPS scores likely reflect the 

hypothised consummatory pleasure experience of the very responder. In other words, SHAPS 

does not catch the direct consummatory pleasure, but rather the anticipated pleasure.  

Snaith et al. (1995) made extensive efforts for SHAPS to have a minimum cultural-, gender- 

and age bias, which has been replicated by Franken, Rassin, and Muris (2007) who found that 
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gender and age did not significantly explain the variance of anhedonia in clinical and non-

clinical samples. Franken et al. (2007) also found the SHAPS to have a high internal 

consistency, with a Cronbach’s alpha of .91 for the non-clinical sample and .94 for the clinical 

sample. Other studies have also replicated a high internal consistency, however with other 

clinical samples than SUD-patients (Ameli et al., 2014; Nakonezny, Carmody, Morris, 

Kurian, & Trivedi, 2010). This can indicate that the items measure the same variable, 

anhedonia, despite of the variety of pleasures. 

 

The original scoring scheme facilitated discriminating between normal and abnormal levels of 

anhedonia and the cut-off is set to ≥ 3 points. (Snaith et al., 1995). However, the established 

cut-off value does not provide information of the severity of anhedonia. In other words, there 

is consensus that anhedonia is a prominent symptom within psychopathology, nonetheless, a 

consensus-based criterion for clinically significant anhedonia does not exist.  

 

SHAPS has, as other test-instruments, some qualities and limitations for measuring 

anhedonia. First and foremost, it is a questionnaire, which allows researchers to collect data 

on the reward processing in humans in a wide range for rewards and contexts. It requires a 

minimum of resources regarding time and expenses, and it can obtain information in a large 

sample in a short amount of time. On the other hand, it has a limitation because it strictly 

relies on the memory and imagination to respond to the various hypothetical or remembered 

scenarios requested in the questionnaire. Nevertheless, it gives access to the subjective 

experiences of reward and reward-related behaviors. For more strengths and limitations of 

SHAPS in this current study, see the discussion. 

 

To summarize; we used SHAPS to assess anhedonia annually as it conveys many strengths. In 

order to increase the possibility for comparison to other studies, we used the cut-off value 

equal to or over three to discriminate between clinical and non-clinical anhedonia, as 

suggested by the authors of SHAPS (Snaith et al., 1995). This will allow us to examine the 

differences between the clinical and non-clinical levels of anhedonia.  

 

2.3.2 SCL-90-R 

Symptom Checklist 90 – Revised (SCL-90-R), is a 90-item self-report measure which is used 

to assess the symptom pressure in a wide range of patients. The Checklist yields nine 

symptom dimension subscales: Somatization, Obsessive-Compulsive Disorder, Interpersonal 
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Sensitivity, Depression, Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation and 

Psychoticism, in addition to a Global Severity Index (GSI). Each item is responded in a Likert 

scale ranging from zero (Not at all) to four (Severe) (Derogatis, 1994).  

 

The SCL-90-R measures numerous symptoms clustered into different psychopathological 

domains. The transnoslogical nature of anhedonia can be captured through such a wide 

screening. For instance, depression is screened for by SCL-90-R, which is highly correlated to 

anhedonia (Beck et al., 1961; Cook et al., 2010; Penk et al., 1979). It is also widely used in 

research to assess psychological distress in individuals with SUD (Erga et al., 2020), and to 

screen for possible coexisting problems. Bergly, Nordfjærn, and Hagen (2014) found in a 

study of Norwegian SUD patients one week before discharging from inpatients facilities 

treatment, that the mean of GSI-scores were higher in this clinical group than in the general 

population of Norway. 

 

In this current study, SCL-90-R can be useful in interpreting other possible predictors of the 

trajectories of anhedonia. It is included to investigate the relationship between psychological 

distress and anhedonia during the recovery process of PSUD patients. In such way, 

psychological distress can function as a control variable to our SHAPS scores. An increase of 

anhedonia is hypothesised to be correlated with an increase in psychological distress, as it is 

possible that the Depression-, and perhaps the Psychoticism Index, may tap the construct of 

anhedonia. However, an increased score of GSI will not automatically imply an elevation of 

SHAPS. This can be due to an increase in a variety of other domains in SCL-90-R not 

associated with anhedonia. However, in this study SCL-90-R will not provide specific 

answers to the trajectory of anhedonia due to the broad measurement. This would demand an 

evaluation of each index and domain.  

 

2.3.3 AUDIT-C and DUDIT-C 

The Alcohol Use Disorders Identification Test (AUDIT) the Drug Use Disorders 

Identification Test (DUDIT) is used to identify problematic use of alcohol or drugs (Berman, 

Bergman, Palmstierna, & Schlyter, 2005; World Health Organization, 2001). According to 

Allen, Litten, Fertig, and Babor (1997) AUDIT have aggregated to have an internal 

consistency around Chronbach´s alpha >.80 across a clinical and non-clinical samples. The 

internal consistency in DUDIT has been viewed in a meta-analysis conducted by Hildebrand 

(2015), ranging from a Chronbach´s alpha >.74 (Reddy, Dick, Gerber, & Mitchell, 2014) to 
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<.97 (Sinadinovic, Berman, Hasson, & Wennberg, 2010), with a most frequently reported 

Chronbach´s alpha of >.90. Some of the strengths of both screening tools is that they are 

highly sensitive, brief, and they explore the use of alcohol and drugs within the recent year. It 

also seem to be relatively free of cultural bias (Hildebrand, 2015; Volk, Steinbauer, Cantor, & 

Holzer, 1997).  

 

The short version, DUDIT-C and AUDIT-C aim to identify the current and actual use, 

regardless of other factors associated with AUD and SUDs, which is included in the original 

versions of the two tests. They both consists of three consumption items, obtained from 

respectively AUDIT and DUDIT and are responded in a five-point Likert scale. We used both 

screenings to asses and track the drug status for the participants in the Stayer-study. 

 

AUDIT-C have three items with responses varying from zero to four points. The items 

consists of questions regarding the frequency of alcohol use (0=Never to 4= Four or more 

times a week), the frequency of drinks when consuming alcohol (0=One or two to 4=Ten or 

more), and the frequency of consummation of six or more drinks in one occasion (0=Never to 

4=Daily or almost daily). Maximum score is 12 points.  

 

Although AUDIT-C scores of >3 for women and >4 for men have optimal sensitivity and 

specificity for problematic alcohol use in the general population (Bush, Kivlahan, McDonell, 

Fihn, & Bradley, 1998), a cut-off score ³ 5 was used as a definition of problematic alcohol 

use for this study. This marginally higher cut-off score has previously been used to identify 

unhealthy alcohol use in at-risk populations to limit the risk of type one error (Rubinsky, 

Dawson, Williams, Kivlahan, & Bradley, 2013; Williams et al., 2014). 

 

DUDIT-C consists of four items regarding frequency of consumption of drugs other than 

alcohol, frequency of polysubstance use other than alcohol at the same occasion, and the 

number of occasions when drugs other than alcohol are consumed on a typical day of drug use 

(0= Zero to 4=Seven or more) and lastly, frequency of getting influenced heavily by drugs 

(0=Never to 4=Daily or almost daily). The maximum score possibly received is 16 points. In 

our study, the threshold of drug use assessed by DUDIT-C was set to >1, which indicates that 

any drug use will be measured as an active drug use.  
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2.4 Definitions 
Preparing for the actual analysis, AUDIT-C and DUDIT-C scores was accumulated into one 

variable to measure the drug use status of the participants. For all of our analysis at baseline 

the drug use status was set to zero, as the inclusion criteria required total abstinence of drugs 

for two weeks before the assessments.  

 

However, for the first and second measure after baseline, the drug use was defined as one, if 

both or one of the respective instruments indicated a positive drug use and zero if both 

instruments showed a negative indication. The drug use status is later defined as “active” or 

“abstinent” to represent if they had relapsed or were abstinent.  

 

It is important to emphasize one clear limitation of these definitions throughout our analysis. 

Positive scores of drug use, an active drug use status, the second year of measurement, does 

not imply an active drug use status the first year. The same applies to abstinence. An abstinent 

drug use status the second year, does not automatically imply that they were abstinent the first 

year of measurement. In other words; the drug use status serves as a variable dependent of 

time measurement, and not independent of time itself. This serves as a severe limitation of 

this thesis.  

 

2.5 Ethical considerations 
The project was approved by the Regional Ethical Committee (REK 2011/1877). I, the 

candidate, applied for relevant data from the Stayer-study, and in turn the application of the 

candidate was approved by P.I. Aleksander Hagen Erga. A contract to secure ethical protocol 

according to the policy of the Stayer project has been written between the Stayer-study and 

the candidate. The candidate and the supervisor P.I. Erga developed a plan for strategical data 

storage to ensure the confidentiality and integrity of the Stayer-study according to the 

operating research protocols. The research design is a prospective longitudinal study requiring 

data storage throughout the life span of the study. Data storage is executed in a way that 

ensures strict control and maintained integrity of research protocols.  

 

Patients were given an information sheet with a short project description. To be eligible for 

admission to the study, patients needed to sign a written informed consent to participate, 

embark on a new treatment sequence within the substance abuse treatment service, and be at 
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least 16 years of age. Patients also had to have been enrolled in the program to which they 

were admitted for at least two weeks, and abstinence was verified through self-report, for both 

inpatients and outpatients. Patients received NOK 400 in compensation for their time at 

baseline testing.  

 

2.6 Statistical analysis  
All statistical analyses were performed by the candidate using IBM SPSS Statistics version 26 

for Mac IOS. First and foremost, descriptive statistics were used to find the frequency, mean 

and standard deviation of the different characteristics of the participants across the 139 

participants who were eligible. Partially missing data is included in the analyses, thus baseline 

data provided is not restricted to remaining participants at the second-year follow-up. 

 

2.6.1 Inspecting the central tendency of responses within the test instruments 

After descriptively analyzing the data of the characteristics of the participants, the normality 

test of Kolmogorov-Smirnov and Shapiro-Wilk was used on the responses of both the SHAPS 

and the SCL-90-R. Both normality tests determine if the distribution of responses have a 

central tendency and reject the hypothesis of normality if the p-value is less than .05 (Mohd 

Razali & Yap, 2011). Even though Kolmogorov-Smirnov is a common method for testing the 

normality, it has a high sensitivity to extreme values (Peat & Barton, 2008), therefore the 

Shapiro-Wilk test can provide better power as it is based on the correlation between the data 

and the corresponding normal scores (Ghasemi & Zahediasl, 2012; Peat & Barton, 2008; 

Steinskog, Tjøstheim, & Kvamstø, 2007).  

 

Furthermore, Q-Q plots and histogram used in the analysis to inspect was the residuals and to 

discover potential outliers and roof-/floor effects, which are two of the most common 

graphical methods to detect normal distribution (Mohd Razali & Yap, 2011). In fact, 

overviewing the plots, both the histogram and Q-Q-model of the response distribution in 

SHAPS, it shows a great floor effect. This indicates that a high proportion of the scores are 

low, but the range is great which increases the mean. Furthermore, the Q-Q plot and the 

histogram of the SCL-90-R indicates that the residuals are not far from the model of a normal 

distribution. This indicates that especially the responses of SHAPS is not normally 

distributed, which requires non-parametric tests and models to be explored further.  

 

2.6.2 Different t-test for different variables on SHAPS baseline 
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Different t-tests were used to explore the hypothesis regarding differences in characteristics of 

the participants between two independent samples; the ones who scored, and the ones who did 

not score above the clinically relevant criteria of SHAPS. Student´s t-test and Chi-square test 

were applied to the anticipated normal distributed variables, dependent on if they were 

continuous or categorical variables. To investigate the non-parametric variables and ordinal 

variables, the Mann-Whitney U test was used (Neely, Hartman, Forsen, & Wallace, 2003). 

The p-value was set to less than .05. 

 

2.6.3 Establishing model of best fit 

After exploring the baseline measures, we investigated the longitudinal data in order to 

describe the trajectory of anhedonia in individuals with PSUD. To establish the model of best 

fit for the hypothesis, investigation of the amount of lost information in different models was 

done. The Likelihood ratio tests using maximum likelihood was used to determine the best 

fitted model (Vuong, 1989). The Akaike Information Criterion selects the model with the 

minimum expected Kullback-Leibler distance (K-L distance) (Akaike, 1974) and the K-L 

distance aims to represent the model’s proximity to the truth (Posada & Buckley, 2004). 

Scaled identity turned out to be the best fitted model for the covariance structure, to minimize 

the residuals without overfitting the model (Babuka, Van der Veen, & Kaymak, 2002).  

 

The generalized linear mixed model was used to investigate the relationship between the 

independent variables age at baseline, gender, drug use status and the SCL-90-R and the 

dependent dichotomous variable of clinically significant anhedonia. Mixed models hold the 

function of handling missing observations, hence it is preferred over repeated measures in 

ANOVA analysis (Zhang & Paik, 2009). More specifically, the generalized linear mixed 

model was preferred accordingly to its functions such as handling several parameters over 

repeated measures, in addition to take fixed main effects, the effect of time, and the random 

within cases effect into account (Parzen, Lipsitz, Fitzmaurice, Ibrahim, & Troxel, 2006). It 

also allows us to investigate binary outcomes of SHAPS, with a log link function, which 

transforms the probabilities of the levels of the binary response variable to a continuous scale 

that is unbound (Manning & Mullahy, 2001).  

 

P-values less than .05 was used for the fixed main effects of the independent variables, 

whereas drug use and SCL-90-R were multiplied with the variable of time. Secondly, the 

Generalized Linear Mixed Model gave us fixed coefficients for the different predictor 
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variables at different times of measurements on the target variable anhedonia. Drug use status 

and the SCL-90-R were measured at baseline, first year- and second year after baseline, which 

had a separate interaction with the clinical level of anhedonia. However, since drug use is a 

categorical variable, every year and each of the drug use status, were separately correlated in 

order to explore if there was a significant difference in positive or negative effect on the 

clinically level of anhedonia. In addition, random effects and error of the individuals within 

the selection were investigated.  
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3 Results 
 

3.1 Participant characteristics at baseline  
Table 1 summarizes the characteristics of the participants (N=139) at baseline. The 

participants were predominantly male (90 males, 49 females), with a mean age of 27.6 years 

(standard deviation [SD] = 7.36). Participant age ranged widely from 16-51 years at baseline. 

Eleven of the participants were born outside Norway.  

 

Clinical variables regarding the substance use was also explored. The participants were all 

polysubstance users. The age at the debut of drugs differed between 8-23 years, with a mean 

of 13 years (SD=2.21). 61,15 percent of the participants have tried injecting drugs, and the 

mean age the first time they injected where 19.92 years (SD=5.06) raging from 13-43 years.  

 

Several variables concerning the social functioning of the participants was also overviewed. A 

total of 12 participants out of 123 responding participants had served conscription. The 

average years of work experience was 5.51, with a SD of 5.93 years, and 63.3 percent of the 

participants had a steady income, and 56.11 percent had a permanent residence. Moreover, 

17.98 percent had work with salary, however 43.88 percent contributed in another meaningful 

activity. The total amount of participants who were currently engaged in criminal activities 

were 28.05 percent. Regarding the participants highest education, 61.87 percent of the 

participants had graduated compulsory school, 25.89 percent had finished secondary school, 

11.51 percent had certificate of apprenticeship, and 0.71 percent had graduated from a 

bachelor’s degree. 
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Table 1 
Participant Characteristics at Baseline 

 Mean (SD)     Min-Max 
Male, n (%) 90 (64.74) – 
Age 27.60 (7.36) 16-51 
Born in Norway, yes (%) 128 (92.08)      – 
Age of debut with drugs 13 (2.21) 8-23 
Injected, yes (%) 85 (61.15)      – 
Age first time injecteda 19.92 (5.06) 13-43 
Served conscriptionb, yes (%) 12 (9.76)      – 
Years of work experience 5.51 (5.93) 0-30 
Steady income, yes (%) 88 (63.30)      – 
Permanent residence, yes (%) 78 (56.11)      – 
Work with salaryc, yes (%) 25 (17.98)      – 
Active criminal, yes (%) 39 (28.05)      – 
Highest educationd, n (%) 86/36/16/1 (61,87/25,89/11,51/0,71)            – 
Notes. SD = Standard deviation. N=139 participants, however aAge first time injected: this 
question where only applied to those who responded that they had injected. bServed 
conscription: 16 participants did not respond. cWork with salary: 53 participants (38,12%) 
did not work with salary, however 61 participants (43.88%) did have another meaningful 
activity. dHighest education: is defined in the order from compulsory school/secondary 
school/certificate of apprenticeship/ bachelor’s degree. 
 

3.2 Baseline measures  
First and foremost, an analysis of the descriptive statistics of the participant responses on 

SHAPS and SCL-90-R at baseline was performed. There was no aim to identify the responses 

of AUDIT-C and DUDIT-C at baseline, as the participants had to be abstinent for at least two 

weeks to be included in the study, as mentioned earlier. The drug use was set to zero at 

baseline. Secondly, there was an exploration of if there were significant different 

characteristics of the participants of the clinically relevant and non-clinically relevant groups 

for anhedonia at baseline.  

 

3.2.1 Descriptive statistics of the responses on SHAPS and SCL-90-R  

Table 2 shows baseline measures of SHAPS and SCL-90-R of 131 participants. SHAPS 

scores at baseline ranges from zero to ten points out of a total sum score of 14 points. The 

mean of SHAPS is 1.98 points with an SD equal 2.08, and the value of the median score 

equals 1. The skewedness indicates a floor effect; there are some responses which is not 
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representative for the majority of this sample. SCL-90-R scores ranges from the lowest GSI 

score of .06 and the highest score is 2.78. Table 2 also displays a mean of SCL-90-R of 1.13 

with an SD equal .63. The difference between the mean and the median varies from 

respectively 1.13 to 1.02 points.  

 

3.2.2 Differences in characteristics of the participants with clinical and non-clinical 

levels of anhedonia 

The hypothesis is that the group that scores over or equal the sum score of three on SHAPS, 

varies in a significant matter from the group that scores below the cut-off. Table 3 summaries 

differences between the two groups. None of the characteristics of the participants differs 

significantly between those over and under clinical cut-off for anhedonia measured by 

SHAPS.  

  

Table 2 
Descriptive Statistics for SHAPS and SCL-90-R 
     Kolmogorov- 

Smirnov 
Shapiro- 
Wilk 

 Min-Max Mean SD Median Statistic    p Statistic    p 
SHAPS [0 – 10] 1.98 2.08 1 .21 .000 .84 .000 
SCL-90-R [.06 – 2.78] 1.13 .638 1.02 .08 .018 .96 .002 

Notes. N = 131 in both test instruments. SD = Standard deviation. p = the significance level 
in p-value. The p-value criterion is set to <.05 level.  
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Table 3 
Differences in Characteristics of the Participants with Clinical and Non-Clinical Levels of 
Anhedonia 
Measure SHAPS  

Non-Clinical 
SHAPS  
Clinical 

Test-statistica   p 

Age at baseline  92 39 1.929 .121 
Male  92 39 .316 .574 
Debut age drugsb  91 39 .951 .081 
Injected drugs, yes 92 39 .002 .964 
Age first time injectedc  57 24 .428 .879 
Served conscriptiond, yes  86 36 2.869 .090 
Years of work experiencee  86 36 1.843 .075 
Born in Norway, yes  92 39 1.413 .235 
Permanent residence, yes  92 39 1615 .295 
Work with salary, yes  92 39 1629 .368 
Steady income, yes  92 39 1721 .662 
Active criminal, yes 92 39 1729.50 .677 
Education completed  92 39 -.663 .424 
Notes. aTest statistic depends on the statistical analysis used. For categorical values the F-
value for the X2-test is reported; for parametric linear outcomes, the T-value from 
students T-Test is reported; and for non-parametric linear outcomes the U-value from the 
Mann-Whitney U-test is reported. bDebut age drugs have one missing response. cAge first 
time injected views a total of those who have reported that they have injected drugs. 
dServed conscription have nine missing responses. d Years of work experience have nine 
missing responses. The p-value criterion is set to <.05 level. 

 

3.3 The trajectories of anhedonia over two years 
Figure 2 and 3 summarizes the development of anhedonia through the percentage (Figure 1) 

and valid percentage (Figure 2) of SHAPS scores over and under clinically relevant levels of 

anhedonia. The percentage of missing responses over the years is also included in Figure 1.   

 

At the baseline measures 39 participants of the 131 participants scores equal to or over three 

when completing SHAPS, which gives a percent of 29.8 percent of the total responses. 

Notebly, over two thirds does not experience anhedonia in a clinical level at baseline. The 

number of participants experiencing anhedonia at a clinically relevant level the first year was 

reduced to 12.2 percent. The percentage of participants not experiencing clinical levels of 

anhedonia is 78.6 percent. The second year after baseline demonstrates an even lower 

percentage of 8.4 participants experiencing clinically relevant anhedonia.  
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There are no missing responses at baseline for SHAPS, as described in the selection process 

in Figure 1. The first year after the baseline measures, there is a total of 12 responses (9.2%) 

missing. The second year after baseline measures illustrates an even higher missing rate of 30 

participants (22.9%), which leaves the n=101. 

 

However, if the missing values are not taken into account, the valid percentage of participants 

experiencing anhedonia reduces from 29.8 on baseline, to 13.4 the first year after baseline, 

and finally to a percentage of 10.9 the second year after baseline. Similarly, the trajectory of 

non-clinically relevant is increasing from 71,2 percent at baseline, 86,6 percent the first year 

and 89,1 percent the second year after baseline.  

 

To summarize, the trajectory of clinically relevant anhedonia during the recovery process can 

be described as decreasing between baseline and the following two years, with the largest 

decline between baseline and the first year. Moreover, the trajectory of non-clinically relevant 

anhedonia is complimenting the results of the development of the clinically relevant 

anhedonia. It increases over the two years, with the steepest increase between baseline and the 

first year. The second year after baseline, must be interpreted with caution due to the over one 

fifth of the responses are missing. However, these findings rise questions for further 

exploration, especially regarding how it follows the drug use status and the psychological 

distress of the participants.  
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3.3.1 The trajectories of anhedonia and psychological distress over two years 

Furthermore, the trajectories of SHAPS and SCL-90-R over the two-year follow-up was 

examined. The trajectories are illustrated in Figure 4. As we can read of the figure, the mean 

of the sum scores of SHAPS is equal to 1.98 points the first year, followed by 1.2 points the 

first year, and lastly, 1.13 the latter year. The mean is used to accommodate the extreme 

scores of the clinically relevant levels of anhedonia. However, this figure does not take the 

distinctions of the clinical relevance of anhedonia over the years.  

 

The psychological distress, displayed as the mean of GSI-score of SCL-90-R, varies from 

1.02 at baseline to .65 at the first year and .67 at the second year. The mean declines greatly 

between the measurement at baseline and the first year, however there is a marginal incline of 

the mean between the first and the second year. In addition, the missing responses of SCL-90-

R the first year was 7 participants (5.3%) and 18 participants (13.7%) the second year. The 

missing rates needs to be taken in to account and they generate questions of who these 

participants are and why they have not responded. Overall, it seems like the psychological 

distress declines the first year and is somewhat stable the second year. The same can be 

applied to the overall level of anhedonia.  

 

 

 
Figure 4 
The Trajectories of Anhedonia and Psychological Distress over Two Years 
 

3.3.2 The trajectory of the drug use status over two years 
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The drug use status over the two years is illustrated through the flowchart in Figure 5. The 

development from total abstinence of 131 participants at baseline to the percentage of 

participants who were abstinent at the first year drops down to a total of 48 participants, 

which gives a total percentage of 36.6 percent. Out of those who were abstinent the first year, 

56.2 percent were also abstinent the second year. However, 21.2 percent relapsed within the 

second-year follow-up.  

 

From baseline to the first-year evaluation, 57.3 percent of the participants had relapsed. 

Furthermore, at the second-year measurement 66.7 of the participants continued to use drugs. 

Only 21.3 percent of the ones with an active drug use status the first year, regained total 

abstinence of drugs the second year. The missing rate of responses on the drug use status of 

the first year was eight participants (6.1%), and 20 participants (15.3%) the last year out of 

the 131 participants at baseline.  

 

However, the figure must be read carefully, as the flowchart illustrates linear relationships 

between the times of evaluation. It does not include information about how the trajectories of 

the drug use status was between the measurements, and this also applies to the assessment of 

anhedonia and psychological distress. Quite certainly, we can anticipate that a linear graph 

would not represent the trajectories. The litigable amount of information that can be read out 

of the Figure 5 is that there are a higher proportion of the participants who relapsed the first 

and second year than who remained abstinent.  

 

 
Figure 5 
Flowchart of the Drug Use Status over Two Years 
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3.4 Estimating the relationship between different variables and the 

trajectories of anhedonia 
The main research question of this thesis aimed to explore the relationships between the 

trajectories of anhedonia and the variables age at baseline, gender, in addition to 

psychological distress and the drug use status over repeated measures. The model generated 

through the analysis demonstrates the time-dependent effect of the independent variables on 

the target variable anhedonia, while taking the random variation in individual level into 

account. In other words, exploring the time dependent effect of age, gender, SCL-90-R and 

drug use status on the trajectories of anhedonia, while controlling for the effect of time itself 

and random error. The analysis is demonstrated in three steps, represented in Table 4, 5 and 6. 

 

3.4.1 Fixed effects on the two levels of anhedonia 

First and foremost, table 4 summarizes the exploration of significant effects of the 

independent variables on the dichotomic target variable of anhedonia. Gender (F = 1.104 and 

p = .294) and age at baseline (F = .656 and p = .419) showed no significant main effect on the 

clinical and non-clinical anhedonia. Neither did SCL-90-R interacted with time (F = 2.384 

and p = .069) nor drug use status interacted with time (F = .397 and p = .673) show a 

significant time dependent effect on anhedonia. Time (F = 1.885 and p = .153) itself had no 

significant effect on anhedonia. To summarize, neither of the independent variables, 

interacted with time, can significantly explain the variance in the two different levels of 

anhedonia.  

 

Table 4 
Fixed Effects on the Two Levels of Anhedonia 
Parameter F    p 
Gender 1.104 .294 
Age at baseline .656 .419 
SCL-90-R × Time 2.384 .069 
Drug use × Time .397 .673 
Time 1.885 .153 
Notes. The probability distribution is binominal and the link function is logarithmic. 
The p-value criterion is set to <.05 level. 
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3.4.2 The prediction of independent variables at different times on the two levels of 

anhedonia 

Furthermore, the analysis of if the independent variables measured at the three different times 

could predict if anhedonia was over or under the clinically relevant level at the different times 

of measurements was performed. Table 5 summarizes this. SCL-90-R and the drug use status 

at the different times of measurements, are correlated with the different times of 

measurements with SHAPS. However, the drug use variable is dichotomous, which then 

requires that both the active- and the abstinent drug use status have individual and time 

dependent correlations with the time dependent measurement of SHAPS.  

 

3.4.2.1 Intercept, age at baseline and gender 

The intercept with the coefficient of -1.601 (CI = -3.776 – .575 and SE = 1.1059) is not 

significant on anhedonia itself with a p-value of .149. Gender (ß = -.538, CI= -1.546 – .470 

and SE = .5125) and age at baseline (ß = -.022, CI = -.075 – .031 and SE = .0268) have a 

negative coefficient, however this is not significant with the respective p-values of .294 and 

.419. To summarize, neither the intercept, age at baseline nor gender can significantly explain 

the trajectory of anhedonia.  

 

3.4.2.2 Psychological distress at the different times of measurements 

SCL-90-R at baseline have a significant time dependent effect on anhedonia, with a 

coefficient of 1.006 (CI = .086 – 1.926 and SE = .4677 and p = .032). This indicates that an 

increased SCL-90-R at baseline is significantly associated with the clinically relevant level of 

anhedonia. SCL-90-R the first- (ß = .409, CI = -.832 – 1.651 and SE = .6312) and second (ß = 

1.130, CI = -.091 –  2.350 and SE = .6204) year after the baseline measures have no 

significant (p = .517 and p = .070) time dependent effect on the clinically relevant level of 

SHAPS. To summarize, the psychological distress measured at baseline have a positive and 

significant effect on the level of anhedonia. This means that if the psychological distress is 

elevated at baseline, this will increase the likelihood of the clinically relevant anhedonia to 

coexist. This is not attributable to the first and second year.  

 

3.4.2.3 The drug use status at the different times of measurements 

As earlier described, the drug use at baseline is set to zero as the participants had to be 

abstinent from drug use for two weeks before prosecuting the baseline measures. The drug 

use status, active (ß = -.583, CI = -2.731 – 1.566, SE = 1.0922 and p = .594) and abstinent (ß 
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= -.691, CI = -2.407 – 1.026, SE = .8727 and p = .429), has no significant time dependent 

effect on the clinically relevant level of SHAPS the first year after baseline.  

 

However, the second year after baseline, the group who have qualified for an abstinent drug 

use status, seem to have a significantly negative effect (ß = -2.284, CI = -4.458 – -.110, SE = 

1.1051 and p = .040), on SHAPS at a p < .05 level. This indicates that the second-year 

abstinence of drugs decrease the experienced anhedonia. Those with an active drug use at the 

second-year measurement, does not have a significant effect (ß = -1.414, CI = -3.474 – .646, 

SE = 1.0472 and p = .178), on anhedonia. To summarize, the drug use status, both the active 

and abstinent drug use status at the baseline and first year after cannot explain the trajectory 

of anhedonia. However, an abstinent drug use status at the second year, decreases the 

likelihood of experiencing clinically relevant anhedonia. This does not apply to an active use 

of drugs the second year.   

 

Tabel 5 
The Prediction of Independent Variables at Different Times on the Two Levels of 
Anhedonia 
Parameter ß CI SE p 
Intercept -1.601 [-3.776 – .575] 1.105 .149 
Gendera -.538 [-1.546 – .470] .512 .294 
Age baseline -.022 [-.075 – .031] .026 .419 
SCL-90-R baseline 1.006 [.086 – 1.926] .467 .032 
SCL-90-R first year .409 [-.832 – 1.651] .631 .517 
SCL-90-R second year 1.130 [-.091 – 2.350] .620 .070 
Drug use baseline 0 0 0 0 
Active drug use first year -.583 [-2.731 – 1.566] 1.092 .594 
Abstinent drug use first year -.691 [-2.407 – 1.026] .872 .429 
Active drug use second year -1.414 [-3.474 – .646] 1.047 .178 
Abstinent drug use second year -2.284 [-4.458 – -.110] 1.105 .040 
Note. ß= coefficients of the different parameters, including confidence interval [CI] at 
95%, standard error [SE]. aGender is not separated in the table due to redundant qualities 
in the interpretation of the analysis. The p-value criterion is set to <.05 level. 

 

3.4.3 Random effects and error 

The random effects of the model of SHAPS have an intercept with a significant (p = .000) 

estimate of 4.315 (CI = 2.880 – 6.465). Which means that there is a significant random effect 

within the responses of SHAPS, with a standard error of .890. The residual variance is also 
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significant (p = .000) with an estimate of .428 and confidence interval between -355 and .516. 

The standard error is .041. They are both significant at a p < .001 level.  

 
Table 6 
Random Effects and Error Within the Sample 
Parameter ß CI SE   p 
Residual variance .428 [-355 - .516] .041 .000 
Random intercept 4.315 [2.880 – 6.465] .890 .000 
Notes. Confidence interval [CI] at 95%. The p-value criterion is set to <.001 level. 

 

3.5 Summary of the results of the analysis 
Before entering the discussion of the thesis, it is necessary to summarize the results of the 

hypothesis. None of the characteristics of the participants that was explored differs 

significantly between those over and under clinical cut-off for clinically relevant anhedonia. 

The hypothesis of this thesis was falsified.  

 

The trajectory of anhedonia during the recovery process can be described as decreasing 

between baseline and the following two years, with the steepest decline between baseline and 

the first year. Overall, it seems like the psychological distress declines from the baseline 

measure, to the first year and is somewhat stable the second year. To sum up the drug use 

status over the years, there is a higher proportion of the participants who relapsed the first and 

second year than who remained abstinent. Moreover, neither the intercept, age at baseline nor 

gender significantly be associated with anhedonia.  

 

However, psychological distress measured at baseline have a positive and significant effect on 

the level of anhedonia. This means that if the psychological distress is elevated at baseline, 

this will increase the likelihood of the clinically relevant anhedonia to coexist. This is not 

attributable to the first and second year.  

 

The drug use status, both the active and abstinent use of drugs at the baseline and first year 

after cannot significantly explain the trajectory of anhedonia. However, an abstinent drug use 

at the second year, decreases the likelihood of experiencing clinically relevant anhedonia. 

This does not apply to an active use of drugs the second year.  
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4 Discussion 
Through the analysis we have explored the trajectory of anhedonia and examined if and how 

different predictors is associated with the presence of anhedonia. Furthermore, existing 

literature relevant for both anhedonia and SUD, represented in the introduction, will be 

discussed in the light of our results. The discussion will be represented in order from baseline 

to the second year. Finally, clinical implications, strengths and limitations of this study will be 

reflected upon and further directions for research will be given.  

 

4.1 Anhedonia at baseline 
In our study, the trajectory of anhedonia begins in treatment for SUD, after two weeks of 

abstinence. Approximately one-third of participants in our study scored over the clinical cut-

off at equal or over three points at baseline, and the rest of the participants did not experience 

abnormal levels of anhedonia. From these results, it seems like anhedonia is a symptom which 

affect a great proportion of individuals with PSUD who recently have become abstinent. Our 

findings are consistent with the findings of Franken et al. (2007), which showed that 32 

percent of patients with SUD who were in a treatment program had clinically relevant 

anhedonia measured by SHAPS, compared to 2% of the general population. Inversely, 

Zhornitsky et al. (2012) did not find these differences between SUD patients entering 

treatment and healthy controls. In this study, there are no comparable controls, which leaves 

this for further investigation.  

 

The baseline results in this study find support in other studies that have found elevated levels 

of anhedonia in recent abstinence of various drugs (Dawkins, Powell, West, Powell, & 

Pickering, 2006; Garfield et al., 2013; Martinotti et al., 2008; McGregor et al., 2005; Newton, 

Kalechstein, Duran, Vansluis, & Ling, 2004; Powell, Pickering, Dawkins, West, & Powell, 

2004; K. Schmidt et al., 2001; Zijlstra, Booij, van den Brink, & Franken, 2008). Since a large 

body of these studies does not include multiple use of substances, it is difficult to compare our 

results. Besides of the previous literature examine different samples of participants with 

addiction disorders varying from alcohol, nicotine, amphetamine, opioid dependent 

individuals, there is also different interpretations of the word “recent” in the literature.  
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4.1.1 The temporal difference of baseline studies 

In this study, the participants had to be abstinent from drugs for two weeks before baseline 

assessments, with the purpose to reduce the effects of the intoxication. In previous studies, the 

time of evaluation of anhedonia varies, with the maximum evaluation completed after a 

month (Snuggs & Hajek, 2013). In other studies anhedonia was evaluated following 24 hours 

of nicotine abstinence (Cook, Spring, McChargue, & Hedeker, 2004), ten to twelve hours 

(Dawkins, Powell, Pickering, Powell, & West, 2009; Powell et al., 2004) and down to six 

hours after last consumed alcoholic beverage (K. Schmidt et al., 2001). Aside from the 

methodological divergency of the assessments of anhedonia, study designs, samples- of 

addiction and sizes, there is a difference in the temporal length of the assessments, but also in 

the results.  

 

Other studies have confirmed that the duration of anhedonia declines substantially in the first 

week of abstinence for substances such as nicotine (Dawkins et al., 2009; Snuggs & Hajek, 

2013) and methamphetamine (McGregor et al., 2005; Newton et al., 2004). Other studies have 

identified a significant decrease in the level of experienced anhedonia in the course of one 

month (Lichlyter, Purdon, & Tibbo, 2011). In fact, the latter study demonstrated normal levels 

of anhedonia within a month in cocaine- and amphetamine-dependent users. However, in an 

alcohol-dependent sample anhedonia continued for to remain high after ten days in 

withdrawal and did not reduce significantly until after 30 days (Martinotti et al., 2011). 

Summarized, these studies suggest that anhedonia declines quite rapidly after abstinence.  

 

Thus, the baseline frequency estimates of anhedonia in this study might be influences by the 

timing of the assessment. Perhaps the results of this thesis would have shown greater 

frequency of clinically relevant anhedonia if the assessment at baseline was closer to the last 

consumed drug. However, as previously demonstrated, the level of anhedonia has been shown 

to be elevated during current use of substances (Garfield et al., 2013), which may lead to 

inflated frequency estimated due to an increased risk of false positives.  

 

Still, the theory of Berridge and Robinson (2003) overviewed in the introduction, postulated 

that individuals with SUD experience CPA, without any anticipatory pleasure. Moving the 

baseline evaluation closer to the time of quitting drugs, could decreased the current 

experience of anhedonia, as they experienced more pleasure due to the hypersensitivity which 

follows drug use. Subsequently as the compensatory processes return the nervous system 
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more efficiently to homeostasis, there is a possibility that the effects of the intoxication would 

diminish so quickly that the neurotoxic effect of the drug would be insignificant. This may 

indicate that this study would profit on assessing baseline measures more proximate to the last 

consumed drug to obtain more accurate measures of anhedonia and to be more comparable to 

other studies. However, it is beyond knowledge if the polysubstance use would complicate the 

compensatory processes. In addition, there exists other significant methodological obstacles 

of comparison to the other studies, due to the participants in this study suffers from 

polysubstance use and the subsequent unknown interactions and effects.  

 

4.1.2 Participant characteristics at baseline  

Furthermore, we explored if there were any significant effects of the participant 

characteristics at baseline on the two different levels of anhedonia. The rationale behind this 

hypothesis is that the cut-off score will represent two independent samples which derives 

from different SUD populations. However, the hypothesis was falsified. There were no 

significant differences between the two groups. This raises questions regarding anhedonia as a 

construct, but also SHAPS as a test-instrument.  

 

4.1.2.1 Anhedonia as a trait or state 

Anhedonia have previously been discussed in the light of the manifestation in an individual; 

as a trait or a state. Novelty-seeking trait and risky behaviour have previously been found to 

predict anhedonia in individuals with SUD (Cloninger et al., 1993; Franken et al., 2006). 

Today anhedonia is described as a symptom along a continuum, as many psychological 

manifestations varies in a spectrum from a normal state to a psychopathological symptom 

which deteriorates quality of life. Yet, the distinction between normal and clinically relevant 

levels of anhedonia is not thoroughly debated.  

 

Neither neuroimaging, nor clinical psychiatry, provides answers regarding if anhedonia is a 

dichotomous state (Ho & Sommers, 2013). However, the test instrument, SHAPS, used to 

assess anhedonia in this study, is the only instrument which provides a threshold for clinically 

relevant anhedonia. Consequently, there does not exist any current reference values which 

makes comparison more difficult. SHAPS does not measure the severity or discriminate 

between the various sum scores over the threshold, therefore one can argue that SHAPS 

makes an underlying statement that anhedonia manifests in “on-” and “off-” manner. The 

threshold witness of a difference between those over and under cut-off. To fit the existing 
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theories of hyposensitivity of non-drug-related rewards in patients with SUD, anhedonia 

should be strongly revealed in the responses to the items. Yet, this is not consistent with our 

results. The cut-off score could be altered, in order to increase or decrease the sensitivity of 

the test-instrument. Nevertheless, this could lead both false positives and false negatives.  

 

4.1.2.2 Assessment of anhedonia 

SHAPS has overall a high inter-item validity (Ameli et al., 2014; Franken et al., 2007; 

Nakonezny et al., 2010), which indicates that the items measure the same construct. Snaith et 

al. (1995) made considerations about age and gender as two out of three biases when 

developing the items in SHAPS. The hypothesis that gender and age will not significantly 

explain the trajectory of anhedonia was shown to be correct. This is consistent with other 

studies where age and gender have not significantly been correlated with anhedonia in clinical 

and non-clinical samples (Franken et al., 2007; Martino et al., 2018). However, some of the 

items may be correlated differently with gender, as a study have shown that social anhedonia 

is more prominent in males than females (Dodell-Feder  & Germine, 2018). This increases the 

interest in further research of each item in SHAPS, and if they are correlated differently with 

gender and age.  

 

There is a possibility that some of the items in SHAPS do not measure usually enjoyable 

experiences for individuals with SUD as they tend to have unstable housing, economic 

struggles (Zlotnick & Robertson, 1996) and difficult friend- and family-relationships 

(Bohnert, German, Knowlton, & Latkin, 2010). SHAPS include statements such as “I would 

enjoy my favourite television- or radio program”, “I would enjoy being with my family and 

close friends” and “I would enjoy a cup of tea or coffee or my favorite drink”. The items of 

SHAPS do not depend on the likelihood to experience the giving statements, due to the 

hypothetical form of the statements. Nevertheless, perhaps these are statements that 

individuals with severe SUD do not identify with, or for the item with the favourite drink it 

can reveal the hypersensitivity for those who abuse alcohol. Some of the items seems 

somewhat dependent social- and economic status, which can be why potential differences in 

characteristics of the participants cannot be revealed in this study. More objective and 

behavioural assessments of anhedonia could benefit samples with SUD.  

 

The results of this thesis supplement the debate of anhedonia as a trait and state, merely based 

on the assumptions underlying the test-instrument. However, our study shows no significant 
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differences regarding characteristics of the participants among those over and under the 

threshold, which can possibly be explained by the establishment of the cut-off and the 

identification of individuals with SUD and the items. Our findings suggest that anhedonia is a 

state which can appear in any individual with SUD, regardless of the specific characteristics 

of the participants explored in this study.  

 

4.1.3 Psychological distress at baseline 

Lastly, we explored if psychological distress was associated the elevation of anhedonia at 

baseline. The hypothesis of this thesis was shown to be true. This study showed that an 

elevation of psychological distress at baseline was positively associated with the clinical level 

of anhedonia. One can question if the results of this analysis this is due to SCL-90-R index of 

depression which is likely to tap the construct of anhedonia. Janiri et al. (2005) postulated that 

this association could best be understood in the light of cravings, as not all individuals with 

SUD have sufficiently enough symptoms to fulfil the criteria of depression during abstinence. 

This indicates that this study would benefit from controlling for depression and analyse the 

responses of the different indexes in SCL-90-R to get more specific answers.  

 

Grusser et al. (2007) found that cravings in individuals with SUD was associated with high 

levels of anxiety and distress. Furthermore, cravings have been found as a part of the 

protracted withdrawal syndrome which also have been correlated with anhedonia in abstinent 

alcohol- (Martinotti et al., 2008) and opioid-dependent samples (Janiri et al., 2005). In this 

study it could have been advantageous measuring cravings to better understand if the 

sensitivity for non-drug related reward changes parallelly with the sensitivity of drug-related 

rewards, to understand how anhedonia can persist through the stages of recovery, even when 

protracted withdrawal syndrome resolve. 

 

4.1.4 Summary of anhedonia at baseline 

To summarize the discussion of the baseline findings; one third of the participants in this 

study experience abnormal levels of anhedonia two weeks in abstinence. This result is both 

consistent and divergent from previous studies of SUD. However, previous studies have 

mainly investigated patients without PSUD, therefore limiting the possibility of reliable 

comparison between the studies. Still, the percentage of participants who experienced 

clinically significant anhedonia, could perhaps have been higher if the assessment was 

conducted more objectively and closer to the beginning of the recovery process.  
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None of the included participants characteristics in this study, both demographic, functional 

and clinical variables, explains the difference between those who scores over and under the 

threshold of SHAPS. The explanation seems to be found elsewhere, perhaps in the 

predispositions such as in the novelty seeking trait or even in comorbid disorders.  

High levels of psychological distress significantly and positively increase the likelihood of 

experiencing clinically relevant anhedonia during abstinence. SCL-90-R might tap anhedonia 

through the depression index which can explain the elevation of both anhedonia and 

psychological distress. Based on this finding, the protracted withdrawal syndrome, which is 

experienced during the early stage of abstinence, could include or be equivalent to 

psychological distress.  

 

4.2 Anhedonia first year after baseline 
From the baseline measures to the first year after, there is observed a decrease in the mean of 

the SHAPS sum scores. Although the recovery trajectory of anhedonia over years has 

received little attention in the literature, one other study of Martinotti et al. (2008) has 

examined the trajectories of anhedonia in one year. They found that the level of anhedonia the 

first 15-30 days after abstinence of alcohol was at 47 percent of the participants, which is 

higher levels, yet still in line with our results at baseline. This decreased significantly down to 

16 percent after 30-90 days, twelve percent in 90-180 days and nine percent in 180-360 days. 

Contrary to this, Janiri et al. (2005) did not find significant associations between the duration 

of abstinence from alcohol and different measures of anhedonia in individuals who were 

abstinent for 1.7-23.4 months.  

 

The findings from Martinotti et al. (2008) study support this notion, by demonstrating that 

fewer participants experience clinically relevant anhedonia one year after baseline measures. 

However, a major difference in the design of these studies, is that Martinotti et al. (2008) 

included only abstinent participants at the one-year measurement. In this study, 57.3% 

relapsed during the first year of follow up, making the overlap in the findings between these 

studies somewhat unexpected. However, including participants who relapse give more 

generalizable results as it is closer to how the majority of individuals with SUD go through 

recovery.  

 
4.2.1 Drug use status the first year after baseline 
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Further we investigated if the two different drug use statuses were associated with the 

development of anhedonia the first year after baseline. As our results show, over half of the 

sample of participants relapsed within the first year. This confirms the known high relapse 

rates for people with SUD (Witkiewitz & Marlatt, 2004), and highlights the importance of 

closely monitoring and support to the patients who aim to stay abstinent.  

 

This study showed that neither of the drug use status significantly contribute to the decline of 

anhedonia, which is quite surprising results. This means that if patients relapse or stay 

abstinent is insignificant for the overall decline of anhedonia, and that there are other 

predictors which can count for or mediate the reduction of experienced anhedonia. This may 

include several factors such as the length of the relapse, the type of drug used during the 

relapse and comorbid disorders. This leaves us speculating if they who still experience 

anhedonia one year after, suffers from comorbidity, since anhedonia is associated with 

coexistence of depression (Treadway & Zald, 2011) and schizophrenia (Andreasen & Olsen, 

1982; Blanchard & Cohen, 2006).  

 

On the other hand, the majority did not experience clinically relevant anhedonia at baseline, 

and ever fewer did one year after, which means that there is many who do not experience 

abnormal levels of anhedonia at all during recovery. It is therefore possible that the 

participants who had normal levels of anhedonia one year after, are the same participants who 

did not experience anhedonia at baseline, and thus it is possible that they lack a predisposition 

or have an addition of a resilient factor which determine if anhedonia is a symptom which 

occurs.  

 

Moreover, antidepressants have been shown to give a faster reduction of experienced 

anhedonia measured by SHAPS (Martinotti et al., 2011). A separate report of the same 

authors and sample found that antidepressants reduced the duration of cravings during 

abstinence (Martinotti et al., 2010). We have not controlled for use of antidepressants in this 

study, but further research should explore this. One can also question whether this low 

percentage of participants experiencing anhedonia, is due to error and random effects within 

the cohort. Further research should also screen for comorbid disorders and significant 

medication when exploring why drug use status does not significantly explain the reduction of 

anhedonia.  
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4.2.2 Psychological distress first year after baseline 

The findings of this thesis suggests that psychological distress declines within a year, which is 

consistent with previous literature (Booth et al., 2010). Erga et al. (2020) found a significant 

reduction in psychological distress in abstinent patients with PSUD during the first three- and 

six months of follow-up. For patients who relapsed, reintroduction of substance use was 

followed by an increase in psychological distress. However, according to our findings 

psychological distress cannot significantly explain the reduction of anhedonia one year after 

baseline, possibly due to the association between the drug use status, psychological distress 

and anhedonia. Perhaps the participants with continuous abstinence have surpassed the 

protracted withdrawal syndrome and cravings which connects SUD and psychological distress 

to anhedonia, especially through the early stages of quitting. This is left for speculation and 

further investigation.  

 

4.2.3 Summary of the trajectory of anhedonia from baseline to first year follow-up 

To summarize, over the course of one year, a general recovery of anhedonia is seen in this 

study. However, the results at the first-year measurement suggests that it is not due to the 

abstinence or active drug use over time that anhedonia reduces, it is not even time itself that 

accounts for the reduction. The reduction of psychological distress cannot be significantly 

connected to the reduction of anhedonia at the first-year follow-up, even though it was 

significantly associated with anhedonia at baseline. From the baseline measures, it was shown 

that age and gender can neither explain the trajectory of anhedonia. This leaves a gap for 

further research to control for stability of abstinence, comorbidity for disorders correlated 

with anhedonia and medication which can lift the participants out of the anhedonic existence 

which can be associated with compensating brain mechanisms. 

 

4.3 Anhedonia the second year after baseline 
The frequency of participants who continued to experience clinically significant anhedonia 

continued to decline at the third measurement. However, the slope was not so steep between 

the first and second year after baseline, as from baseline to the first year. Keeping in mind that 

the missing responses of SHAPS increases to a total percentage of 22.9 at the second year, 

and this is considerably high this far out in the study which leaves us to speculate if there 

would have been a significant effect if there were no missing responses.  

 

4.3.1 Psychological distress the second year after baseline 
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The psychological distress also declines the second year consistent with another study of 

Bakken et al. (2007) which found that mental distress decreased with continuous abstinence 

over  two-, six- and ten years. However, the psychological distress does not significantly 

associate with the decrease of anhedonia as our findings also demonstrated at the first-year 

measurement.  

 

4.3.2 The drug use status of the second year after baseline 

Our findings during the second year gave surprising results. For those who relapsed, it did not 

explain the further reduction of anhedonia which is convergent with our findings the first 

year. However, for those participants who was abstinent the second year, it could significantly 

be associated with a reduction in the experienced level of anhedonia. Moreover, the analysis 

in this thesis does not consider if they who are abstinent at the second-year follow-up, were so 

the first year after baseline. However, out of those who relapsed the first year (57.3%), 21.3 

percent was abstinent the second year. In addition, a total of 56.2 percent out of those who 

were abstinent the first year (36.6%) were abstinent the second year. The majority of those 

who were abstinent the second year, was also abstinent the first year. In other words, this 

gives substance to suggest that stable abstinence can increase the likelihood of the anhedonic 

existence to diminish. This is favourable findings for the individuals who aim to fully recover 

from their addiction.  

 

First and foremost, this finding suggests that the hypersensitivity for drugs, and 

hyposensitivity for non-drug related rewards is neurologically reversable. Thus, it seems like 

the wanting-component is not mainly sensitive to drugs anymore and that the liking-

component also is regained for overall reward. This gives interest of future studies 

neurologically examining the association of the brain mechanisms underlying the sensitivity 

of rewards. Continuous abstinence can after two years be rewarding for the individual, as 

pastimes, food, sex, family and friends starts to become rewarding again. This can also 

facilitate the rewarding experience of being abstinent itself and it can contribute positively to 

cope with the negative and painful affects which occurs during the recovery process. The 

consummatory and anticipated experience of reward gives direction and motivation of action, 

and in a more clinical context this can facilitate goal-oriented behaviour which is necessary 

for long-term commitment to a life in abstinence (Bjornestad et al., 2019). As the cravings 

reduce alongside of anhedonia and the withdrawal syndrome (Garfield et al., 2013; Janiri et 
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al., 2005; Martinotti et al., 2008; Shankman et al., 2014), this can imply that there is a reduced 

chance of relapsing.  

 

4.4 Strengths and limitations of the current study 
Throughout the discussion, several strengths and limitations have been revealed. First and 

foremost, this study contains several strengths such as the prospective longitudinal design. 

This gives us the possibility to describe and explore changes in the trajectory of the target, 

anhedonia, over time. The most important strength of this study is that the cohort consists of 

participants who have PSUD, which only a limited number of studies have focused on. PSUD 

is the norm rather than the exception, this means that the findings are likely to be relevant for 

a large proportion of individuals with drug related addiction (McCabe et al., 2017). This also 

increases the validity of our findings.  

 

Prospective and longitudinal studies carry many methodological advantages, yet it comes with 

some limitations as well. First and foremost, high missing rates is rather normal for 

participants with SUD, however longitudinal studies are extra vulnerable for this due to the 

duration which requires long-term commitment. Our study is no exception, and missing 

responses during the follow-ups clearly affects the validity of the results. Still, there have 

been extensive efforts made to reduce the missing responses. The model used in this analysis, 

the generalized linear mixed model, handles missing data well. It is an overall well-suited 

strategy for longitudinal studies, as it avoids deletion or imputation of data. However, missing 

data on the main outcome, SHAPS first- and second year, is still a methodological issue for 

this study that limits the generalizability of these findings.  

 

The assessment of anhedonia through SHAPS appears to be normal in terms of research, 

however it is not automatically used in clinical settings in patients with PSUD. This is 

probably due to anhedonia can be displayed in an individual as depression, and screenings for 

depression is more normal in drug-related disorders. Moreover, SCL-R-90 is a validated 

screening which is common in clinical practice in the follow-up of patients with PSUD. 

 

However, SHAPS, SCL-90-R, AUDIT-C and DUDIT-C convey a clear limitation as they rely 

on self-report. Still, self-report has been shown to be a practical assessment in studies of SUD 

cohorts (Secades-Villa & Fernández-Hermida, 2003). SHAPS also holds other limitations 

such as the counterfactual framing of the questions. Keeping in mind that patients with SUD, 
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frequently have cognitive impairments (Hagen et al., 2016; Hagen et al., 2017), abstract 

scenarios may be hard to comprehend. All of these limitations could be resolved in future 

research with physical screenings such as urine- and blood-samples to clarify abstinence or 

neurotoxic effects and behavioural measures of anhedonia and psychological distress. 

Information received by comparents could also objectify the results. However, the strength of 

self-reports is that they capture the unique and subjective experience. This may also be more 

clinically relevant. 

 

Regarding the procedures of the study, the temporal decision of baseline seems to 

compromise the possibility of comparison to other studies. The temporality of the baseline 

measures of anhedonia could have been more proximate to when they quit using drugs, as this 

phase is crucial and strongly associated with relapse. In addition, we do not know how the 

trajectory of anhedonia developes within the two years, which gives further directions of other 

studies to more closely follow up with assessments of anhedonia.  

 

Our screenings do not differentiate between anhedonia, cravings and protracted withdrawal 

syndrome, which challenges the interpretation of the results of the trajectories of anhedonia. 

The study does not have healthy controls to help discriminate between normal and abnormal 

levels of anhedonia despite the threshold of SHAPS. In addition, other relevant disorders 

which is associated with anhedonia, should be screened for. Antidepressants seems to have an 

effect on anhedonia (Martinotti et al., 2011; Martinotti et al., 2010; Scheggi et al., 2018), and 

participants who use this should be excluded as they can give false negatives, and thereby 

reduce the actual importance of anhedonia during recovery. However, it could also be 

interesting for future research to explore how the long-term trajectory of anhedonia differs in 

SUD patients with and without comorbidity of depression. This would give the clinic more 

prognostic directions when developing treatment.   

 

4.5 Clinical implications 
Through this thesis, following anhedonia during recovery, the distress, pain and abstinence of 

joy, interest and pleasure is illustrated. People with SUD go through severe physical and 

psychological hurdles to become abstinent, that requires motivation and commitment. 

However, anhedonia makes the recovery even more difficult due to its grey, overwhelming 

presence as a meaningless existence. This is especially frequent in the beginning of the 
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recovery. This emphasise the importance of close monitoring and support around the time of 

quitting.  

 

In a clinical setting, patients with anhedonia might not feel accomplishments rewarding. This 

makes it harder for motivation and commitment to be present, however, even more necessary. 

However, our results demonstrate that anhedonia declines with abstinence of drug use. This is 

information that needs to be conveyed to patients as they go through recovery, and it 

illustrates hope and optimism for that life can regain its meaning.  

 

Anhedonia can coexist with psychological distress, cravings, mood reactivity and melancholy 

among some symptoms, but might not have the intensity to fulfil the criteria of depression. 

Nonetheless, it is important to take anhedonia seriously, due to its prognostic impact. 

Anhedonia contributes negatively in the recovery process, with more severe outcomes such as 

a higher suicidal risk (Fawcett, 1993; Oei et al., 1990). This promotes the importance of 

evaluating anhedonia simultaneously as thoughts and potential plans of suicide throughout the 

time of recovery from SUD.  

 

Lastly, prevention and treatment of anhedonia is possible. Individually evaluating the 

presence of anhedonia and subsequently the level of psychological distress seems important to 

insert short- and long-term incentives of support and monitoring. Treatment with focus of 

reducing psychological distress, conveying hope through psychoeducation and the 

collaboration of antidepressant medication, may prevent and treat anhedonia and reduce the 

risk of complicating the already complex and painful recovery process of people with SUD.  

 

4.6 Recommendations for further research  
Both the prospective, longitudinal qualities, the cohort of individuals with PSUD and the 

research question gives this thesis a clinical relevance and it is a unique supplement to the 

SUD research field. However, future research should fill the gaps between the measurements 

of the trajectory, screen for other possible sources of predictors such as antidepressants, 

cognitive impairments and comorbidity, and lastly, try to replicate the findings with more 

objective assessments of anhedonia, drug use status and psychological distress.  

 

Furthermore, the field of addiction research would benefit profoundly on a consensus-based 

operationalizing of the recovery term, including abstinence and relapse. Previous literature 
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uses different definitions of active drug status and abstinence, which compromises the validity 

and reliability in this research field. There should be a definite time-criterion, and it should 

include different functional and social aspects. In addition, it could be graded into categories 

associated with moderations of drug use which also could reflect upon the stage the patient 

with SUD is in. This could be helpful in treatment in regards of measuring the treatment 

outcome and progress and to attain both the patient and the clinicians to the goal of the next 

operationalized stage.  
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5 Conclusion 
 
This thesis is a unique supplement to the research field, with a contribution of crucial 

information regarding the trajectory of anhedonia in a sample with PSUD over a longitudinal 

design. However, this study beholds limitations which is typical in the field of addiction 

research, such as the methodological obstacles of measuring the drug use status and a 

significant proportion of missing rates which restricts the validity.  

 

Though this thesis, we have explored the trajectory of anhedonia over two years in people 

with PSUD. Anhedonia is a prominent symptom during the recovery from SUD, especially in 

the early stages. This thesis indicates that elevated levels of psychological distress at baseline 

increases anhedonia at baseline and discussed the possibility of it being correlated through 

cravings and the protracted withdrawal syndrome. However, this effect diminishes over time. 

The increased levels of anhedonia and psychological distress a short period after quitting 

drugs, gives us an illustration of the struggles of early stages in the recovery process and 

increase the importance of screening and development of individually tailored treatment. 

 

Furthermore, active drug status does not associate with the decline of anhedonia over the 

years, but abstinence the second year significantly reduces the experienced level of 

anhedonia. This finding implicates that neurological mechanisms underlying addiction 

disorders are reversible, which is discussed to be important for the recovery process. This 

thesis postulates that individuals with PSUD who quit drugs, can eventually regain enjoyment 

of coffee, sex and flowers.  
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