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Abstract 

 

Physical and social anhedonia have shown some promise as possible indicators of later mental 

illness, especially of depression and schizophrenia. However, previous studies have focused on 

college students and clinical populations, limiting their generalizability into the whole population. 

Most previous studies have also been cross-sectional. The aim of this longitudinal study with a 

general population sample is to examine whether high social or physical anhedonia in young 

adulthood precedes later psychiatric diagnoses. In addition, cross-sectional connections between 

demographic factors (sex, age, marital status, education) and social and physical anhedonia were 

examined. 

The study sample (n=453) of young adults was recruited through the Health 2000 

study, which is a representative sample of the adult Finnish population. In the beginning of the 

study, participants filled in the self-report Chapman Revised Anhedonia Scales, and their 

demographic factors were clarified using a questionnaire (marital status, education level) and health 

records (age, sex). After this there was a follow-up period of 9 to 12 years. The psychiatric 

diagnoses of the participants from the follow-up period were retrieved from the Finnish Hospital 

Discharge Register, which includes both inpatient and outpatient specialized psychiatric care. 

Two sets of analyses were done: analyses of variance (ANOVA) examining the cross-

sectional associations between anhedonia and demographic factors (age, sex, marital status, 

education) and Cox regression analyses examining longitudinal associations between 

aforementioned variables and later psychiatric diagnoses. Male sex was associated with both higher 

physical and higher social anhedonia. 63 participants (13%) received at least one psychiatric 

diagnosis during the follow-up period. Three diagnostic groups were examined; one for receiving a 

depression diagnosis, one for receiving any anxiety diagnosis and one for receiving any psychiatric 

diagnosis. Physical or social anhedonia during young adulthood was not found to be associated with 

later psychiatric diagnoses. Instead, lack of marriage/cohabitation and female sex were found to be 

possible risk factors for receiving a diagnosis. 

Contrary to the hypotheses of this study, no association between anhedonia and later 

psychiatric diagnoses were found. However, the relatively small amount of diagnoses during the 

follow-up period restricted the statistical strength of the results. The results of this study suggest 

that anhedonia is not a major predictor of for receiving a later depression diagnosis, any anxiety 

diagnosis or any psychiatric diagnosis in the general young adult population. 
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Tiivistelmä: 

Fyysinen ja sosiaalinen anhedonia on nähty lupaavina indikaattoreina myöhemmälle psyykkiselle 

sairastumiselle, erityisesti sairastumiselle masennukseen tai skitsofreniaan. Aiempi tutkimus on 

kuitenkin keskittynyt yliopisto-opiskelijoihin tai kliinisiin ryhmiin, mikä on rajoittanut 

yleistettävyyttä koko väestöön. Lisäksi useimmat tutkimukset ovat olleet poikittaistutkimuksia. 

Tämän yleisväestöön perustuvan pitkittäistutkimuksen tarkoituksena on tarkastella, edeltävätkö 

korkea sosiaalinen ja fyysinen anhedonia psykiatrisia diagnooseja. Tutkimuksessa tarkasteltiin 

myös poikittaisia yhteyksiä demografisten tekijöiden (ikä, sukupuoli, siviilisääty, koulutustaso) ja 

fyysisen ja sosiaalisen anhedonian välillä. 

Tutkimuksen nuorten aikuisten otos (n=453) kerättiin osana Suomen aikuisväestöä 

edustavaa Terveys 2000 -tutkimusta. Tutkittavat täyttivät itsearvioitavat Chapmanin anhedonia-

asteikot, ja heidän demografiset muuttujansa selvitettiin kyselylomakkeesta (siviilisääty, 

koulutustaso) ja terveystiedoista (ikä, sukupuoli). Tämän jälkeen seurasi seuranta-aika, joka kesti 9-

12 vuotta. Tutkittavien psykiatriset diagnoosit tältä ajalta saatiin Hoitoilmoitusjärjestelmästä 

(Hilmo), johon sisältyy kaikki erikoissairaanhoidossa tapahtunut hoito. 

Tutkimuksessa käytettiin kahta analyysityyppiä: varianssianalyysien (ANOVA) avulla 

tarkasteltiin anhedonian ja demografisten tekijöiden (sukupuoli, ikä, koulutus, siviilisääty) välisiä 

yhteyksiä ja Coxin regressioanalyysin avulla tarkasteltiin pitkittäisyhteyksiä edellä mainittujen 

tekijöiden ja myöhemmän psykiatrisen sairastavuuden välillä. Miessukupuoli oli yhteydessä sekä 

korkempaan fyysiseen että sosiaaliseen anhedoniaan. 63 osallistujaa (13%) sai vähintään yhden 

psykiatrisen diagnoosin seuranta-ajan aikana. Kolmea diagnoosiryhmää tarkasteltiin: 

masennusdiagnoosin saaneet, minkä vain ahdistuneisuusdiagnoosin saaneet ja minkä vain 

diagnoosin saaneet. Nuorena aikuisena havaitulla fyysisellä tai sosiaalisella anhedonialla ei ollut 

yhteyttä myöhempään psykiatriseen diagnoosiin. Sen sijaan avio- tai avoliiton puute ja 

naissukupuoli havaittiin mahdollisiksi riskitekijöiksi diagnoosin saamiseen. 

Vastoin tämän tutkimuksen hypoteeseja, anhedonian ja myöhempien psykiatristen 

diagnoosien välillä ei havaittu yhteyttä. Psykiatriseen sairastavuuteen liittyviä pitkittäistuloksia 

rajoitti seurantadiagnoosien kohtuullisen pieni määrä. Tämän tutkimuksen perusteella anhedonia ei 

ole merkittävä indikaattori myöhemmästä masennus- tai ahdistuneisuusdiagnoosista tai mistä vain 

psykiatrisesta diagnoosista yleisväestöön kuuluvien nuorten aikuisten keskuudessa. 
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1 Introduction 

 

1.1 Defining anhedonia 

 

In its simplest definition anhedonia refers to the inability to experience pleasure. Several different 

approaches have been taken to further classify anhedonia. One of them refers to anhedonia as a 

dysregulation of different phases of the reward system (Zhou, Nie, Wang, Wang, & Zheng, 2019). 

In this case, anhedonia can manifest as the absence of “wanting” (anticipatory pleasure), “liking” 

(consummatory, in-the-moment pleasure) or “learning” (reward learning). Another way to further 

classify anhedonia is to relate it to different kinds of experiences. For example, Chapman and his 

colleagues have examined two subtypes of anhedonia: social anhedonia (inability to feel pleasure 

from social experiences such as company of friends and family, sharing emotions and thoughts) and 

physical anhedonia (inability to feel pleasure from sensory experiences such as beautiful sights or 

music, delicious food, pleasant touch of soft material) (Chapman, Chapman, & Raulin, 1976).  

 In this study we will focus on social and physical anhedonia as defined and scaled by 

Chapman and his colleagues (Chapman, Edell, & Chapman, 1980) and Mishlove and Chapman 

(Mishlove & Chapman, 1985). Considering the different phases of reward processing, the Chapman 

social and physical anhedonia scales consist of anticipatory and consummatory pleasure without 

differentiating between the two (Chapman et al., 1976). Anhedonia can be treated both as a trait-like 

construct or as a symptom that can change through time (Loas, Monestes, Ingelaere, Noisette, & 

Herbener, 2009). The schizophrenia research field has focused more on anhedonia as a lifelong 

trait, whereas as in depression research anhedonia has been considered as a symptom, which can be 

alleviated or become more pronounced (Mishlove & Chapman, 1985; Rizvi, Pizzagalli, Sproule, & 

Kennedy, 2016). These differences may be due to the different nature of these diagnoses, with 

schizophrenia being considered more or less as a lifelong disorder, and depression most often 

thought of as episodic. The Chapman anhedonia scales were created with schizophrenia research in 

mind, and as such these scales aim to measure trait-like anhedonia (Chapman et al., 1976).  

 

1.2 Demographic factors associated with anhedonia 

 

Anhedonia has mainly been studied among college students and clinical patients (eg. Barkus & 

Badcock, 2019; Kwapil, Gross, Silvia, & Barrantes-Vidal, 2013; Shankman, Nelson, Harrow, & 

Faull, 2010), while the knowledge about its prevalence and the associated demographic factors 

within the general population is scarce. Hence we shall focus on the results obtained from two 
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general population based and methodologically sound studies: the Maryland Longitudinal Study of 

Schizotypy (MLSS) (Blanchard, Collins, Aghevli, Leung, & Cohen, 2011) and the Northern 

Finland 1966 Birth Cohort (NFBC 1966) (Jääskeläinen et al., 2015). Of these, MLSS used the 

Revised Chapman Social Anhedonia scale (RSAS) and NFBC 1966 used both RSAS and Revised 

Chapman Physical Anhedonia Scale (RPAS). 

 MLSS is a 3-year longitudinal study focusing population-based high young adult 

group with high social anhedonia (Blanchard et al., 2011; Cohen, Couture, & Blanchard, 2020). 18-

years-old participants were recruited through random-digit-dial method, with 2434 participants 

returning the mailed questionnaire which included the RSAS. 132 participants with elevated social 

anhedonia rates were then invited to participate in the rest of the study, with 79 agreeing and 

forming the population of interest. On the other hand, the Northern Finland 1966 Birth Cohort is an 

unselected, general population birth cohort (Jääskeläinen et al., 2015; Miettunen et al., 2010). It 

consisted originally of 12 058 live-born children with an expected delivery date in 1966, born in the 

provinces of Lapland and Oulu. The birth cohort in question has been followed up on several 

occasions, with the RSAS and the RPAS being administered in the 31-year follow-up questionnaire 

(10 934 invited to participate, final sample size 4928).  

 In both studies, higher social anhedonia was associated with male gender, lower 

education level and lower general functioning (Cohen et al., 2020; Miettunen et al., 2010). In 

NFBC, physical anhedonia was also included in the study and similar associations were found as 

with social anhedonia. The association of high levels of anhedonia with lower education suggests 

that the use of college students as participants may bias the results in anhedonia research. 

 

1.3 Psychiatric diagnoses related to social and physical anhedonia  

 

Traditionally anhedonia has been most strongly associated with two psychiatric diagnoses: 

depression and schizophrenia (Lambert et al., 2018). In the case of depression, anhedonia is one of 

the core diagnostic symptoms (Black & Grant, 2014). In schizophrenia, anhedonia is considered to 

be part of the negative symptoms (Gard, Kring, Gard, Horan, & Green, 2007). Most anhedonia 

literature has focused on these two diagnoses and quite consistently found that patients diagnosed 

with either have higher levels of anhedonia than controls (Lambert et al., 2018) or family members 

without diagnosis (Kuha et al., 2011).  

The possibility of other related diagnoses has been discussed for example by Barkus 

and Badcock in their review article (Barkus & Badcock, 2019). Barkus and Badcock conducted a 

review of studies on social anhedonia in a clinical context looking for possible connections to 
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various psychiatric diagnoses. In their article, they portray some evidence of a connection between 

social anhedonia and eating disorders, post-traumatic disorder and autism spectrum disorder, on top 

of depression and psychosis continuum diagnoses. The evidence for new diagnostic groups being 

associated with anhedonia is limited due to the small number of studies included in the review. 

Another possible way to examine the connection between psychiatric disorders and 

anhedonia is to focus on typical comorbid diagnoses. Depression and anxiety diagnoses co-occur 

often, and in their studies Winer et al. examined whether this connection could be explained 

through anhedonia (Winer et al., 2017). They found some evidence that anxiety could lead to higher 

anhedonia, possibly through avoiding pleasurable situations, and that this in turn could lead to 

depression. There was also a possible connection from higher anhedonia to anxiety and then from 

anxiety to depression. Based on the results of Winer et al., it would seem plausible that anxiety 

disorders may also have a connection to higher anhedonia. 

Anhedonia has been discussed as a potential predictor of future psychiatric diagnoses, 

especially of schizophrenia (Kwapil, 1998; Kwapil et al., 2013). To examine this, several studies 

involving student populations have been conducted. For example, Kwapil found in his study that a 

relatively larger percent of college undergraduates with high social anhedonia ratings were later 

diagnosed with schizophrenia than those included in the control group with typical social anhedonia 

ratings (24% in high anhedonia group vs. 1% in control group) (Kwapil, 1998). There was no such 

difference found for mood disorders. In their study, Gooding et al. found similar results to the 

Kwapil study (Gooding, Tallent, & Matts, 2005). In a later study, Kwapil et al. found a connection 

between high schizotypy scores (including social and physical anhedonia) and later psychotic-like, 

schizotypal, and paranoid symptoms as well as later mood orders. Studies such as these raised 

interest into the possibility of high anhedonia being an indicator of a later diagnosis, especially of 

schizophrenia or other psychotic disorders, with results regarding mood disorders being more 

varied. 

MLSS and NFBC 1966 studies included both cross-sectional and follow-up results. 

Cross-sectionally both studies found social anhedonia to be associated with a higher prevalence of 

mood disorder diagnoses (MLSS) or depression diagnoses (NFBC 1966) (Cohen et al., 2020; 

Miettunen et al., 2012). However, MLSS did not find an association between psychotic diagnoses 

(including schizophrenia) and social anhedonia, whereas NFBC 1966 did (Miettunen et al., 2011). 

MLSS still found an association between social anhedonia and schizotypal, schizoid and paranoid 

symptoms. It is possible that the smaller sample size of MLSS when compared to NFBC 1966 

restricted the findings. NFBC 1966 also found that those participants diagnosed with schizophrenia 

manifested the highest amount of social anhedonia, higher than those with depression (Miettunen et 
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al., 2011). Physical anhedonia was not associated with specific diagnoses of depression, 

schizophrenia or psychotic disorders, but was associated with having any psychiatric diagnosis 

(Miettunen et al., 2011).  

 The main aim of both MLSS and NFBC 1966 were predicting future psychiatric 

diagnoses with anhedonia. NFBC 1966 found an association between high social anhedonia and a 

follow-up psychotic diagnosis, a depression diagnosis or any psychiatric diagnosis (Miettunen et al., 

2012, 2011). High physical anhedonia was associated with having any psychiatric diagnosis and 

with having a psychotic diagnosis when compared to participants who received a different follow-

up diagnosis. However, MLSS could not find an association between social anhedonia and follow-

up diagnoses (Cohen et al., 2020). In a similar fashion as with cross-sectional results, an association 

was found between high social anhedonia and higher follow-up schizotypal, schizoid and paranoid 

symptoms. Even though no connection could be found for follow-up diagnoses of any kind, high 

anhedonia group had a higher lifetime prevalence of depression disorders and were more likely to 

have been treated for a psychiatric disorder prior to the study. Again, the relatively small sample 

size could likely explain the findings, together with a short follow-up period compared to the NFBC 

1966.  

 

1.4 The aims of the present study 

 

The aim of the present study is to investigate the association between social and physical anhedonia 

in young adulthood and later psychiatric diagnoses. Follow-up studies of social and especially 

physical anhedonia within the general population have been scarce, with most studies using cross-

sectional design and clinical population or college students. This study therefore provides a rare 

insight into whether high social and physical anhedonia in young adulthood do precede psychiatric 

diagnoses in the general population. This study focuses on young adults, as many psychiatric 

diagnoses manifest during young adulthood. The study population constricted possible analyses, 

with no possibility to examine for example psychotic disorders. Another research question is to 

examine cross-sectional associations between demographic factors (age, sex, marital status and 

education level) and social and physical anhedonia. 

 

The research questions and related hypotheses are: 

 

1. What (if any) later psychiatric diagnoses are associated with high social anhedonia in young 

adulthood? Considering the previous results, we hypothesize high social anhedonia to be 
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associated with later depression, anxiety disorders and being diagnosed with any psychiatric 

diagnoses. 

2. What (if any) later psychiatric diagnoses are associated with high physical anhedonia in 

young adulthood? Considering the previous results, we hypothesize high physical anhedonia 

to be associated with later depression, anxiety disorders and being diagnosed with any 

psychiatric diagnoses. 

3. Are sex, age, education level and/or marital status associated with higher social and/or 

physical anhedonia? Based on previous results, we hypothesize male gender and lower 

education to be associated with both higher social and physical anhedonia. 

 

 

 

 

2 Methods 

 

2.1 Participants 

 

This study is based on the Health 2000 Survey conducted by the National Public Health Institute of 

Finland (KTL) in years 2000-2001 (Heistaro, 2005). The Health 2000 Survey consisted of several 

in-depth studies focusing on major public health problems, including mental health. The study 

sample of the survey was exceptionally large and representative, using a two-stage cluster sample of 

the adult Finnish population. 10000 Finnish citizens were invited to participate in the study, with 

9125 (91%) participating in at least a part of the study. Details regarding the ascertainment and 

recruitment of research participants are provided elsewhere (Heistaro, 2005). Of the invited 

participants, 1894 were aged between 18 to 29 in the year 2000. This subgroup of young adults was 

examined more closely in the Mental Health in Early Adulthood in Finland (MEAF) -study during 

2003-2006 (Suvisaari et al., 2009). 

 The MEAF-study began with a pre-examination questionnaire consisting of themes 

such as demographic factors (eg. education, marital status), general health, work, lifestyle and 

screens for psychiatric symptoms including depressive, manic-depressive and psychotic symptoms, 

suicidal behaviour and perceived need for treatment (Suvisaari et al., 2009). Of the original 1894 

young adults invited as participants in the Health 2000 Survey, 1863 (98%) had allowed further 

contact and were mailed the pre-examination questionnaire. There were three alternative criteria to 

be invited to the examination. 1) If one returned the pre-examination questionnaire and had shown 
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psychiatric symptoms in the screens included; 2) If one had received hospital treatment for any 

psychiatric disorder according to the Finnish Hospital Discharge Register, or 3) If one belonged to a 

random sample of 500, drawn from the original 1863 who had allowed further contact. 1316 (71%) 

returned the pre-examination questionnaire with most (58%) having shown symptoms on the 

screens included. Taken together, 982 individuals were invited, with 546 (56%) participating in the 

examination. The examination consisted of a neuropsychological test battery followed by a mental 

health interview. 

A post-examination questionnaire was given to the examinee to be filled out right 

after the examination or at home. The questionnaire covered subjects such as general and subjective 

health, relationship with parents, social support and anhedonia. The study population of the present 

study was limited to those participants who returned the post-examination questionnaire, as it 

contained the RSAS and RPAS scales. Of those who participated in the examination, 475 (87%) 

returned the post-examination questionnaire. These 475 form the basis for the participants of the 

present study. Of the 475 participants of interest, 22 (5%) were excluded due to missing data. Of 

them, 2 participants had not answered to any of the anhedonia items and 20 participants were 

missing follow-up data. This makes the final participant number 453. For clarification, see figure 1. 

 

2.2. Assessing anhedonia 

 

Anhedonia was measured using a Finnish translation of the self-report questionnaires Chapman 

Revised Social Anhedonia Scale (RSAS) and Chapman Revised Physical Anhedonia Scale (RPAS) 

(Chapman et al., 1980; Mishlove & Chapman, 1985). Both scales use a True/False format, with 

RSAS measuring social anhedonia (inability to expect and feel pleasure from interpersonal 

relationships, such as the company of others) and RPAS measuring physical anhedonia (inability to 

expect and feel pleasure from sensory experiences such as delicious food, beautiful sights and sex). 

For example, RSAS includes items such as “When someone close to me is depressed, it brings me 

down also.” (keyed false) and “Having close friends is not as important as many people say.” 

(keyed true), whereas RPAS includes “I have sometimes danced by myself just to feel my body 

move with the music.” (keyed false) and “The color that things are painted has seldom mattered to 

me.” (keyed true). The questions aim to measure anhedonia as a trait, referring not only to current 

thoughts and emotions but to how the participant generally feels in certain situations. Together, the 

scales include 101 statements with 40 forming the RSAS and 61 forming the RPAS. Details 

regarding the psychometric properties of these scales can be found elsewhere (Smith et al., 2016). 

In general, the external validity has been acceptable. 
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Figure 1.  

Flowchart of the participant selection procedure of this study. 
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The social and physical anhedonia variables were formed as sums of anhedonic 

answers in questions. As such, the highest possible sum would be 40 for RSAS and 61 for RPAS, 

with larger sums signifying higher amount of anhedonia. In accordance with previous studies, the 

psychometric characteristics were adequate (Cronbach alpha 0.86 for RSAS, 0.85 for RPAS). The 

Finnish translation of these scales has been validated in another study, with translation being 

considered accurate (Miettunen et al., 2010). 

 

2.3 Demographic factors 

 

The demographic factors included in this study were sex, age, education and marital status. 

Information regarding sex and age were retrieved from the Health 2000 study and information 

regarding education and marital status were retrieved from the pre-examination self-report 

questionnaire of the MEAF-study. Highest received education was measured with three levels: 

primary education, secondary education (high school or vocational school) and tertiary education 

(university-level education). Marital status was measured with two levels (married/cohabitation, 

other) and sex as male or female. 

 

2.4 Psychiatric follow-up diagnoses 

 

Information regarding psychiatric follow-up diagnoses for this study was retrieved from the Finnish 

Hospital Discharge Register, which includes psychiatric specialized medical care for both inpatients 

and outpatients. The outpatient diagnoses in basic health care could not be included due to register 

being unfinished when the follow-up started. The diagnoses are based on the International 

Statistical Classification of Diseases and Related Health Problems 10 (ICD-10) classification. The 

diagnoses were retrieved from the year 1996 to 2015, with the follow-up period beginning from 

2003 to 2006 (based on when the participant returned the post-examination questionnaire) and 

ending at the end of 2015. As such, the follow-up period ranged from 9 to 12 years, unless the 

participant died during the follow-up period. In such a case, the follow-up period lasted until the 

death of the participant. Information regarding the death of a participant was retrieved through 

Statistics Finland (Tilastokeskus).  
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2.5 Analyses 

 

The cross-sectional associations between demographic factors and physical and social anhedonia 

were examined using one-way analysis of variance (ANOVA). Two analyses were run, one for 

physical and one for social anhedonia. In these analyses physical or social anhedonia was included 

as the dependent variable and the demographic factors (age, sex, marital status and education level) 

were included as independent variables.  

Cox regression was used to study the longitudinal associations between psychiatric 

diagnoses during the follow-up period, social and physical anhedonia in young adulthood and 

demographic factors (age, sex, marital status and education level). Using the Cox regression model 

allows us to take into account the differing lengths of follow-up periods for the participants, as one 

participant might have finished the MEAF-study in 2003 and another in 2006. In the analysis, 

whether the participant received the diagnosis in question was included as the event variable and the 

length of the follow-up period as the time variable. If a participant received the diagnosis, the 

follow-up period was from the beginning of the follow-up period to the time when the diagnosis 

was received. 

Each analysis was conducted using only the group of participants which had not 

received the diagnosis in question before the follow-up period. For example, the analysis for 

predicting depression would not include any participants who had received a depression diagnosis 

before the follow-up period. For the analysis for receiving any psychiatric diagnosis during the 

follow-up period, all participants with any previous diagnoses were omitted. 

Due to the small amount of follow-up psychiatric diagnoses, only three diagnostic 

groups were included: those having received any psychiatric diagnosis (ICD-10 diagnoses F1 to 

F99), those having received a depression diagnosis (F32 and F33) and those having received any 

anxiety diagnosis (F40 to F48). For each diagnostic group, two versions of the same analyses were 

run. One version included all demographic factors and another version included only two 

demographic factors (sex and age). For both versions, the analyses were run twice: once with social 

anhedonia as a covariate and once with physical anhedonia as a covariate. All analyses were 

conducted using the IBM SPSS 27 software platform. 

 

2.6 Treatment of missing values 

 

For both physical and social anhedonia scales, a small amount (less than 1 %) of missing values 

were found. These missing values were imputed using multiple imputation based on logistic 
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regression. To impute each missing answer both other physical and social anhedonia scale answers 

and demographical factors included in this study (sex, age, education, marital status) were used. 

Five iterations were created and the rest of the results are based on pooled results from these 

iterations. 

 

 

 

 

3 Results 

 

3.1 Demographic characteristics of the sample 

 

Of the 453 participants, 282 were female (62%) and 267 (59%) were either married or cohabitating. 

Education level of the sample was as follows: 39 (9%) had at most primary education, 284 (63%) 

had at most secondary education and 128 (28%) had received a tertiary education. The mean age of 

participants when returning the post-examination questionnaire was 27.8 with a standard deviation 

of 3.7. 

Four participants were missing data on at least one demographic factor, with three missing data on 

education and one missing data on education, marriage/cohabitation and age during the returning of 

the post-examination questionnaire. These participants were included only in the analyses which did 

not include the demographic factors they had missing data of. 

 

3.2 Associations between demographic factors and anhedonia 

 

The mean values for anhedonia in the sample were as follows: physical anhedonia 11.2 (SD=6.6) 

and social anhedonia 7.7 (SD=5.6). When examining associations between demographic factors and 

level of anhedonia, only sex had statistically significant associations with both physical and social 

anhedonia. For both physical and social anhedonia, male sex was associated with a higher level of 

anhedonia. For all other demographic factors (=age, marital status and education level), no 

significant results were found. For specifics, see table 1.
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Table 1.  
One-Way ANOVAs for associations between social anhedonia and demographic factors (age, sex, 

education level and marital status) (n=449).  

 

 

 

 Social anhedonia Physical anhedonia 

   

                F                      p                F                      p 

   

Corrected model             5.34                 .001            13.45                .001 
  

 

Intercept             6.99                 .009            28.60                .001 

   

Age             1.93                 .16              .10                  .76 

   

Sex
a           18.12                 .001            60.34                .001 

   

Education
b             1.29                 .28             1.41                  .24 

   

Marital status
c             1.26                 .98              .26                  .32 

   

 
 

 

a
 Two levels: male, female (reference=female) 

b
 Three levels: primary, secondary, tertiary (reference=primary) 

c 
Two levels: marriage/cohabitation, other (reference=marriage/cohabitation) 

 

 

3.3 Psychiatric follow-up diagnoses 

 

During the follow-up period 63 participants (13%) received at least one psychiatric diagnosis based 

on the register data. Of these, 25 (40%) received at least two diagnoses. The specific diagnoses 

received were depression (28), mania or bipolar disorder (8), other mood disorder (7), anxiety 

disorder (30), personality disorder (9), eating disorder (6), alcohol related disorder (6), other 

substance related disorder (4), schizophrenia (2) and other psychotic disorder (2). The mean length 

of the follow-up period was 11.5 years with standard deviation of 0.6 years. One participant had a 

missing age value for the beginning of the follow-up period, and thus the participant was excluded 

from the following analyses. 
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Because of the small group sizes for many of the disorders, analyses focused on the 

three most common diagnostic groups: any psychiatric diagnosis (ICD-10 diagnoses F01 to F99), 

any anxiety diagnosis (F40 to F48) and depression diagnoses (F32 and F33). The analyses used 

slightly different populations due to those who received the diagnosis in question before the follow-

up period being omitted from analyses (n=405 for any psychiatric diagnosis, n=425 for any anxiety 

diagnosis and n=435 for a depression diagnosis).  

In the Cox regression analyses, lack of marriage/cohabitation during young adulthood 

and female sex are the only variables that predicted statistically significantly later diagnoses (Tables 

2-7). For receiving any psychiatric diagnosis or any anxiety diagnosis, the most consistent finding is 

that the lack of marriage/cohabitation increases the risk for receiving a diagnosis. For receiving a 

depression diagnosis, marital status was not found to be significant and only female sex was a 

significant risk factor. Female sex was associated with higher risk in nearly all analyses when the 

model included social anhedonia. This finding was less consistent in models with physical 

anhedonia, although a trend could be found toward female sex being a risk factor in these models as 

well.  

For all diagnosis groups, education, age and social and physical anhedonia were not 

found to have any significant associations. Taken together, the results are quite similar for all 

diagnostic groups, with the exception of marriage/cohabitation. For more specific results 

considering these analyses, see tables 2 to 7.  
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Table 2. Results of Cox regression analysis for receiving any psychiatric diagnosis during the 

follow-up period (n=405). Includes all four demographic variables (age, sex, marital status, 

education level). 

 

 Model with social anhedonia Model with physical anhedonia 

   

            Exp(B)                p            Exp(B)                p 

   

Social anhedonia              1.02                    .37 NA 

   

Physical anhedonia NA                .97                     .26 

   

Age              1.05                    .25              1.05                     .29 

   

Sex
a                .41                    .01               .49                      .06 

   

Education
b                .67                    .14               .66                      .12 

   

Marital status
c             2.08                     .02              2.03                     .03 

   

 
a
 Two levels: male, female (reference=female) 

b
 Three levels: primary, secondary, tertiary (reference=primary) 

c 
Two levels: marriage/cohabitation, other (reference=marriage/cohabitation) 

 

 

Table 3. Results of Cox regression analysis for receiving any psychiatric diagnosis during the 

follow-up period (n=405). Includes two demographic factors, age and sex. 

 

 Model with social anhedonia Model with physical anhedonia 

   

            Exp(B)                p            Exp(B)                p 

   

Social anhedonia              1.03                    .26 NA 

   

Physical anhedonia NA                .96                    .18 

   

Age              1.02                    .66              1.01                    .76 

   

Sex
a                .46                    .03                .58                    .16 

   
 

a
 Two levels: male, female (reference=female) 
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Table 4. Results of Cox regression analysis for receiving any anxiety diagnosis during the follow-

up period (n=425). Includes all four demographic variables (age, sex, marital status, education 

level). 

 

 Model with social anhedonia Model with physical anhedonia 

   

            Exp(B)                p            Exp(B)                p 

   

Social anhedonia                .98                   .58 NA 

   

Physical anhedonia NA               .96                     .78 

   

Age              1.09                  .08             1.09                     .09 

   

Sex
a               .36                   .03               .41                     .06 

   

Education
b               .80                   .49               .80                     .48 

   

Marital status
c             3.85                  .001              3.7                     .001 

   

 
a
 Two levels: male, female (reference=female) 

b
 Three levels: primary, secondary, tertiary (reference=primary) 

c 
Two levels: marriage/cohabitation, other (reference=marriage/cohabitation) 

 

 

Table 5. Results of Cox regression analysis for receiving any anxiety diagnosis during the follow-

up period (n=425). Includes two demographic factors, age and sex. 

 

 Model with social anhedonia Model with physical anhedonia 

   

            Exp(B)                p            Exp(B)                p 

   

Social anhedonia               .99                    .76 NA 

   

Physical anhedonia NA                .95                    .18 

   

Age             1.04                     .40              1.04                    .44 

   

Sex
a               .42                     .06                .50                    .15 

   
 

a
 Two levels: male, female (reference=female) 
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Table 6. Results of Cox regression analysis for receiving a depression diagnosis during the follow-

up period (n=435). Includes all four demographic variables (age, sex, marital status, education 

level). 

 

 Model with social anhedonia Model with physical anhedonia 

   

            Exp(B)                p            Exp(B)                p 

   

Social anhedonia              1.04                    .13 NA 

   

Physical anhedonia NA              1.02                    .52 

   

Age             1.04                     .43              1.05                    .36 

   

Sex
a              .37                      .03               .37                     .04 

   

Education
b              .73                      .35               .71                     .31 

   

Marital status
c            1.88                      .11             1.95                     .09 

   

 
a
 Two levels: male, female (reference=female) 

b
 Three levels: primary, secondary, tertiary (reference=primary) 

c 
Two levels: marriage/cohabitation, other (reference=marriage/cohabitation) 

 

 

Table 7. Results of Cox regression analysis for receiving a depression diagnosis during the follow-

up period (n=435). Includes two demographic variables, age and sex. 

 

 Model with social anhedonia Model with physical anhedonia 

   

            Exp(B)                p            Exp(B)                p 

   

Social anhedonia              1.05                    .09 NA 

   

Physical anhedonia NA              1.02                     .55 

   

Age             1.02                     .76              1.02                     .70 

   

Sex
a              .40                      .05               .41                      .07 

   
 

a
 Two levels: male, female (reference=female) 
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4 Discussion 

 

The results of the current study and a comparison with previous literature 

 

This study aimed to examine the associations between social and physical anhedonia and 

demographic factors (sex, age, marital status and education) in young adulthood and later 

psychiatric disorders using a general population sample. Longitudinal results regarding later 

psychiatric diagnoses were not as expected, with lack of marriage/cohabitation and female sex as 

only significant risk factors for later diagnoses. Social and physical anhedonia, which were the main 

interest in this study and hypothesized to be connected to later psychiatric diagnoses, were not 

found to heighten the risk for a diagnosis. Cross-sectional results were partly in line with the 

literature, with both higher social and physical anhedonia being associated with male sex; however, 

no association was found between low education level and high anhedonia as in earlier studies 

(Cohen et al., 2020; Miettunen et al., 2010). 

This finding of no association between social and physical anhedonia and later 

diagnoses was in contrast to most of the literature presented in the introduction. For example NFBC 

1966 found a connection between high anhedonia and later psychiatric diagnoses, such as having 

received any psychiatric diagnosis, any mood diagnosis or any psychotic disorder (Miettunen et al., 

2012, 2011). The study population in NFBC 1966 was, however, considerably larger and as such 

had more statistical power. Similar results to that of NFBC had been found in studies with college 

student populations, such as the Kwapil et al. study, where schizotypy (including social and 

physical anhedonia) was associated with later mood disorders and psychotic symptoms (Kwapil et 

al., 2013). However, the association has not been consistently found in literature, especially in 

smaller studies (Cohen et al., 2020). 

One possible explanation for no association between anhedonia and later psychiatric 

diagnoses could lie in the reversed connection between female sex and higher physical or social 

anhedonia. If female sex is associated with higher risk for later diagnoses, as it was in this study, 

and higher anhedonia with the male sex, it seems logical that higher anhedonia is not a potential risk 

factor for later diagnoses in this population. Another possible explanation regarding the lack of an 

association between anhedonia and later psychiatric diagnoses could lie in the generally low values 

of anhedonia in this study, with mean values being 11.2 for physical anhedonia (SD=6.6, maximum 

value 61) and 7.7 for social anhedonia (SD=5.6, maximum value 40). In several studies the high 

anhedonia group (with higher values than in this study) has been compared to a control group 

(Cohen et al., 2020; Kwapil, 1998). It might be that instead of a general association between 
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anhedonia and later diagnoses, comparing those with considerably high anhedonia values would 

yield more relevant results. 

The results regarding all three possible diagnostic groups (any psychiatric diagnosis, 

any anxiety diagnosis and depression diagnoses) were mostly similar between the groups. The only 

difference was found between depression diagnoses and other groups, with a lack of 

marriage/cohabitation being a potential risk factor for any anxiety disorder and any psychiatric 

disorder but not for depression diagnoses. Due to the small amount of diagnoses received during the 

follow-up period (63 all together), differences between specific diagnostic groups were not 

examined in this study. 

It is also interesting to note that on top of anhedonia, no associations could be found 

between education level or age and later diagnoses. Neither education level nor age had significant 

cross-sectional associations with anhedonia, either. Based on previous literature, we expected low 

education level to be associated with high physical and social anhedonia (Cohen et al., 2020; 

Miettunen et al., 2010). This finding might be related to the fact that 1) participants were of similar 

age, with age differences not becoming prominent, and 2) the high general education level of 

Finland, which might reduce the influence of education level in this study. The standard of living in 

Finland is also high among people with low education, when compared to many other countries 

(OECD, 2021). On top of this, participants might still be in the middle of their studies during young 

adulthood in the beginning of this study. 

 

Strengths and limitations 

 

Several strengths and limitations can be presented for this study. The study population was larger 

and more representative of the young adult general population when compared to most previous 

studies, which have focused on the clinical and student populations. The NFBC 1966 and MLSS 

studies presented in the introduction were an exception to this trend. Also, this study included a 

long follow-up period, ranging from 9 to 12 years. The study population was based on a 

representative sample of adult Finnish population from the Health 2000 study. Possible bias may 

have been introduced due to attrition loss, as the sampling procedure in this study 

included several steps where the sample number decreased. It is possible that those who had most 

mental health problems did not have enough strength or motivation to continue participate in all the 

steps required. 

The low amount of diagnoses during follow-up period restricted the possible analyses 

and results. Even if the follow-up period in this study was long, the amount of diagnoses registered 
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during that time was relatively low. The main reason for this was that the study was general 

population based, and especially examining rarer diagnoses such as psychotic disorders would have 

required a considerably larger study population. The small amount of diagnoses received during the 

follow-up period limited the possible longitudinal analyses and restricted their statistical power.  

Using a register for specialized psychiatric outpatient and inpatient medical care as the basis of 

follow-up diagnoses made it a long follow-up period without attrition. However, it is likely that 

only the most severe psychiatric diagnoses would have been registered. 

 

Conclusions 

 

This study focused on examining whether anhedonia level during young adulthood could serve as 

an indicator for later psychiatric diagnoses in a general population sample. The study sample was 

large in comparison to most previous studies (n=453) and based on a representative sample of the 

adult Finnish population. The follow-up for the study was conducted using a register for specialized 

psychiatric outpatient and inpatient medical care, which allowed for a long follow-up period of 9 to 

12 years with no sample attrition. Cox regression analyses were conducted to examine associations 

between social and physical anhedonia, demographical factors (age, sex, marital status and 

education level) and later psychiatric diagnoses. The diagnosis groups were analyzed; one for 

receiving any diagnosis, one for receiving a depression diagnosis and one for receiving any anxiety 

diagnosis. 

 No significant associations were observed between anhedonia level and later 

diagnoses in this study, contrary to some previous studies (Kwapil et al., 2013; Miettunen et al., 

2012). It may be that the small amount of psychiatric follow-up diagnoses, low overall anhedonia 

levels and correlations between sex, anhedonia and later diagnoses obscured such an association. 

Regardless, in this study of general young adult population, no connection between anhedonia and 

later diagnoses was found. It seems clear that anhedonia is not a major predictor for receiving a 

depression diagnosis, any anxiety diagnosis or any psychiatric diagnosis. The statistical power of 

this study was not sufficient to recognize weaker correlations, but even if anhedonia plays a role in 

the development of some psychiatric disorders, this role is small on the general population level.  

Taken together, this study contradicts the notion of anhedonia being a major indicator 

for the risk of later psychiatric disorders in the general young adult population. Instead, lack of 

marriage or cohabitation and female sex were statistically significant risk factors for later 

psychiatric diagnoses. Psychotic disorders, for which the evidence of anhedonia as a valid indicator 

is strongest (Kwapil, 1998; Miettunen et al., 2011), could not be included in this study due to the 
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small amount of such diagnoses received during the follow-up period. With a sufficiently large 

sample size, future studies could examine the similarities and dissimilarities of the risk profiles for 

specific psychiatric disorders with regard to anhedonia levels. It would also be of interest to 

examine whether similar results as in this study would be found in a high anhedonia group selected 

from the general population.  
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