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Abstract 

Introduction: Individuals with anorexia nervosa (AN) with either anorexia nervosa-restrictive 

or anorexia nervosa-binge purge subtype are underweight because they restrict the food intake 

since they have a strong fear to gain weight (American Psychiatric Association, 2013). 

Obsessive compulsive disorder (OCD) is often a comorbid disorder in individuals with AN 

(Levinson et al., 2018). This comorbidity impairs the possibility to fully benefit from 

treatment (Pallister & Waller, 2008). Sensitivity to punishment is both very common in OCD 

and in AN (e.g. Alonso et al., 2008; Ceschi, Hearn, Billieux, & Van der Linden, 2011), which 

makes it a mutual underlying factor. This study therefore examines if sensitivity to 

punishment influences OCD-symptoms in individuals with anorexia nervosa restrictive and 

binge purge subtype and healthy controls. 

Method: 95 individuals diagnosed with ANR, 77 individuals diagnosed with ANBP, and 82 

healthy control participants were included in this study and completed the Sensitivity to 

Punishment and Sensitivity to Reward Questionnaire (SPSRQ) and the Obsessive Compulsive 

Inventory-Revised (OCI-R) questionnaire. 

Results and discussion: Individuals with AN were more sensitive to punishment than healthy 

controls and individuals with ANBP were more sensitive to punishment than individuals with 

ANR. Furthermore, results showed that sensitivity to punishment influences OCD-symptoms 

in individuals with AN, independently of the AN-subtype. However, this study did not 

include other factors which may explain the difference between sensitivity to punishment in 

the AN-subtypes, like symptom severity which Glashouwer and colleagues (2014) included. 

Future research should take this into account. 

Keywords: Obsessive compulsive disorder, anorexia nervosa subtypes, sensitivity to 

punishment, SPSRQ, OCI-R  
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Introduction 

Anorexia nervosa (AN) is a severe eating disorder. Many individuals suffering from AN 

relapse and are chronically ill (Fox & Diab, 2015). People with AN have a strong fear to gain 

weight and therefore restrict their food intake which results in underweight (American 

Psychiatric Association, 2013). As a consequence they often experience medical 

complications like osteoporosis, cardiovascular problems, or amenorrhea (Mehler & Brown, 

2015). There are two subtypes of AN. Individuals with anorexia nervosa restrictive (ANR) 

restrict the food intake and can excessively move to burn calories, while individuals with 

anorexia nervosa binge purge (ANBP) binge and/or purge in addition to a restrictive eating 

pattern (American Psychiatric Association, 2014). Individuals with AN often suffer from 

comorbidity with obsessive compulsive disorder (OCD) (Levinson et al., 2018), which 

impacts negatively the possibility to benefit fully from treatment (Pallister & Waller, 2008). 

Sensitivity to punishment is an underlying factor of both AN and OCD (e.g. Alonso et al., 

2008; Monteleone et al., 2018). Individuals with AN differ in the degree of sensitivity to 

punishment (e.g. Keating et al., 2016; Shott et al., 2012), which suggests that individuals who 

are more sensitive to punishment will show more OCD-symptomatology, since sensitivity to 

punishment is a mutual characteristic of AN and OCD. This study examines therefore whether 

individuals with AN who are more sensitive to punishment will show more OCD-symptoms 

and if this differs between the subtypes. More insight in the relation between AN (subtypes), 

OCD-symptoms and sensitivity to punishment may have important treatment implications. 

AN, OCD and Sensitivity to Punishment  

Individuals with AN often show comorbidity with OCD but the degree differs strongly as the 

range differs from 5% to 54.6% (e.g. Carrot et al., 2017; Swinbourne et al., 2012; Ulfvebrand, 

Birgegård, Norring, Högdahl, and von Hausswolff-Juhlin, 2015). Individuals with OCD feel 

forced to compulsive behaviour to neutralize obsessions, which are recurrent and persistent 
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thoughts, urges or images (American Psychiatric Association, 2014). Individuals with AN 

also experience a lot of obsessions and compulsions. Halmi and colleagues (2003) 

investigated to what extent the obsessions and compulsions of individuals with AN and with 

OCD corresponded. Both individuals with AN and with OCD showed obsessions related to 

somatic obsessions and symmetry to the same extent, and showed equal compulsions related 

to hoarding, ordering and checking. In addition, individuals with OCD showed more and 

different obsessions and compulsions than individuals with AN (e.g. sexual obsessions) 

(Halmi et al., 2003). Furthermore, individuals with AN often experience obsessions and 

compulsions related to the eating disorder (Levinson et al., 2018). For example, an individual 

with AN may try to neutralize or control the obsessive thought of gaining weight by eating 

disorder related compulsions, like frequently weighing and rules or rituals for food intake.  

The comorbidity between AN and OCD may be explained by a mutual underlying 

factor: sensitivity to punishment (e.g., Alonso et al., 2008; Ceschi, Hearn, Billieux, & Van der 

Linden, 2011; Danner et al., 2012; Danner et al., 2016; Fullana, Mataix-Cols, Caseras et al., 

2004; Fullana, Mataix-Cols, Trujillo et al., 2004; Monteleone et al., 2018). Sensitivity to 

punishment alludes to the extent to which an individual perceives future stimuli or events as 

threatening and avoids these (Kim, Yoon, Kim, & Hamann, 2015). For example, an individual 

who is highly sensitive to punishment, is afraid of being embarrassed (threat) if speaking in 

public and restraints therefore from expressing an opinion (avoidance). 

Individuals with AN in general report more sensitivity to punishment than healthy 

controls (Danner et al., 2012; Glashouwer et al., 2014; Jappe et al., 2011; Keating et al., 2016; 

Shott et al., 2012), it often predates AN and persists after recovery to a certain degree (Danner 

et al., 2012; Kaye et al., 2015). Ceschi and colleagues (2011) considered that sensitivity to 

punishment is a vulnerability factor for developing obsessive compulsive symptoms in 

general, from which both individuals with AN and with OCD suffer (e.g. Carrot et al., 2017, 
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Pauls, Abramovitch, Rauch, & Geller, 2014). Individuals who are sensitive to punishment 

show a heightened awareness of possible threats in their environment (Inzlicht, Barhalow, & 

Hirsch, 2015) and perform compulsions to avoid or reduce anxiety and distress, caused by 

these threats (perceived as punishment) (Salkovskis, 1999; Kaufmann et al., 2013). Therefore, 

possibly individuals with AN who are more sensitive to punishment will also develop more 

OCD-symptoms. For example, an individual with AN who is very sensitive to punishment 

counts calories (compulsion) to lower the anxiety of gaining weight (threat/punishment). 

Thus, sensitivity to punishment seems an underlying factor of OCD-symptomatology in 

individuals with AN. Studying this relationship can contribute to better treatment for 

individuals with AN. According to Kaye and colleagues (2015) treatment of AN should focus 

on the awareness of underlying personality characteristics (like sensitivity to punishment) and 

on learning how to use and manage these as an advantage to treat AN. By targeting sensitivity 

to punishment in individuals with AN, OCD-symptomatology should also diminish.  

Subtypes of AN 

Furthermore, it might be relevant to investigate if the subtypes of AN differ in the degree of 

sensitivity to punishment and therefore in the level of OCD-symptoms, because this allows 

even more personalized and more effective treatment options. When individuals with ANR 

differ from individuals with ANBP regarding sensitivity to punishment, treatment can focus 

more intensive on sensitivity to punishment when treating individuals with the subtype high 

on sensitivity to punishment. Unfortunately, most studies did not investigate the subtypes of 

AN in relation to sensitivity to punishment and to OCD, but only examined SP in AN more 

generally (e.g. Danner et al., 2012; Keating et al., 2016; Monteleone et al., 2018; Shott et al., 

2012). A few studies did investigate the subtypes. Matton and colleagues (2015) specifically 

studied the relationship between the subtypes and sensitivity to punishment, because they 

suggested that a personality feature like sensitivity to punishment could explain why 
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individuals with ANR are able to restrict the food intake, while individuals with ANBP are 

not able to fully restrict the food intake and engage in binge eating behaviour. They suggested 

that both individuals with ANBP and ANR consider food as punishment and would therefore 

be equally high on sensitivity to punishment and that they would differ on sensitivity to 

reward (which is not investigated in this study). Indeed, most studies did not find any 

differences between the subtypes in relation to sensitivity to punishment (Danner et al., 2016; 

Jappe et al., 2011; Matton et al., 2015), but these studies consisted of relatively small sample 

sizes. In contrast, the study of Glashouwer and colleagues (2014) consisted of a relatively 

large sample size and found that individuals with ANBP were more sensitive to punishment 

than individuals with ANR. The authors suggested that individuals with ANBP in their study 

might display more severe eating disorder symptoms and would therefore be more sensitive to 

punishment than individuals with ANR, since they found that the measurement of sensitivity 

to punishment (SPSRQ-SP) correlated positively with symptom severity.  

Since the evidence is inconsistent, this study will also examine the subtypes of AN in 

relation to sensitivity to punishment and OCD-symptoms, in addition to AN in general. This 

study distinguishes itself by a large sample size in contrast to all studies, but one (Glashouwer 

et al., 2014). Furthermore, it is the first study examining the relationship between AN (and 

subtypes), sensitivity to punishment and OCD-symptoms.  

 

Hypotheses 

First, it is expected that individuals with AN are more sensitive to punishment than healthy 

controls and that within the AN group the two subtypes of AN differ: individuals with ANBP 

are more sensitive to punishment than individuals with ANR. Second, it is expected that 

individuals with AN who are more sensitive to punishment will show more OCD-
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symptomatology and that this relation will be stronger for individuals with ANBP than for 

individuals with ANR.  

Methods 

Participants  

In total 254 individuals participated in the study: 95 individuals (age 24.93 years; SD = 8.77) 

diagnosed with ANR, 77 individuals (age 27.35 years; SD = 10.11) diagnosed with ANBP, 

and 82 healthy control participants (age 26.26 years; SD = 9.40). The diagnosis of AN was 

ascertained by certified professionals (psychiatrists and psychologists) according to the DSM-

5 criteria (American Psychiatric Association, 2013) and confirmed by (questions from) the 

Eating Disorder Examination (Cooper, & Fairburn, 1987). This study is part of a larger study 

into the genetic background and relations with phenotypes in people with AN, conducted by 

Altrecht Eating Disorders Rintveld in Zeist, a Dutch highly specialized treatment facility for 

people with eating disorders. The individuals with AN agreed to partake in the study during 

their first appointment at the Altrecht Eating Disorders Rintveld in Zeist. These individuals 

were compared to healthy individuals, who were recruited by advertisements, which 

contained information about the study. The control participants were matched with the AN 

patients on gender and age.  

All participants who took part in the study did receive information about the study and 

signed the informed consent before they enrolled in the study. This study is part of a larger 

study that is performed by the Utrecht Research Group for Eating disorders (URGE). The 

instruments which are used in the current study were integrated in an extended phenotype 

battery from the larger study. The research protocol is authorized by the Committee Scientific 

Research of Altrecht Mental Health Institute and the Medical Ethical Committee of the 

University Medical Center Utrecht.  
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Inclusion and exclusion criteria. The participants included in this study had to be at 

least 18 years old. The healthy individuals were screened for mental disorders in the past and 

currently in the first part of the study using the MINI interview (see Instruments section). 

When the participant scored on the MINI, the participant was informed that he/she could not 

take part in the second part of the study. This led to the exclusion of 22 of the 137 individuals 

who were screened. In addition to this, one female and 23 male participants were excluded for 

matching purposes. One male participant dropped out of the study due to illness during the 

research period. Lastly, 8 control participants and one individual with ANBP and one with 

ANR were excluded since they were outliers on the OCI-R.  

 

Instruments  

Mini International Neuropsychiatric Interview (MINI). The Dutch translation of 

the abbreviated version 5.0.0 of the MINI (Overbeek, Schruers, & Griez, 1999) was used to 

control for psychical illnesses before participants enrolled in the study. The MINI version 

5.0.0 is based on DSM-IV and can be deployed for interrogation about current and lifetime 

psychical illnesses. The MINI consists of questions for depression (with melancholic 

characteristics), dysthymia, suicidal risk, (hypo)mania, panic disorder, agoraphobia, social 

phobia, obsessive compulsive disorder, posttraumatic stress disorder, alcohol 

abuse/dependency, drug abuse/dependency, psychotic disorder, anorexia nervosa, bulimia 

nervosa, generalized anxiety disorder and antisocial personality disorder. Each subject started 

with a few screening questions. The researcher moved on to the next disorder if the screening 

questions on a disorder were answered with ‘no’. If the answer was ‘yes’ to the screening 

questions, the researcher moved on to more specific questions about that particular disorder. 

Dependent on how many times the answer was ‘yes’ to the specific questions about one 
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disorder, the disorder was marked as present. If the participant scored on a mental disorder, he 

or she was excluded from further study participation. 

Sensitivity to Punishment and Sensitivity to Reward Questionnaire (SPSRQ). The 

SPSRQ consists of two subscales: the sensitivity to punishment scale and the sensitivity to 

reward scale (Torrubia, Avila, Moltó, & Caseras, 2001). Both subscales consist of 24 items, 

the questions are answered with ‘yes’ or ‘no’. This study only uses the sensitivity to 

punishment scale. The score can be obtained by adding up all the ‘yes’ answers ranging from 

0 to 24. A higher score means that an individual is more sensitive to punishment. The 

sensitivity to punishment scale contains a good reliability and construct validity (Torrubia et 

al., 2001). The psychometric measures of the Dutch SPSRQ are largely unknown, but Franken 

and Muris (2006) reported a Cronbach’s α = .84. The reliability of the sensitivity to 

punishment scale of the SPSRQ in this study was good, Cronbach’s α = .90. 

Obsessive Compulsive Inventory – Revised (OCI-R). The OCI-R (Foa et al., 2002) 

is a shorter version of the OCI (Foa, Kozak, Salkovskis, Coles, & Amir, 1998). The OCI-R 

measures obsessions and a variety of compulsions. The OCI-R consists of 18 items, divided 

over six subscales with each three items on a five-point Likert Scale (0 – 4): Washing, 

checking, ordering, obsessing, hoarding, and neutralizing. A score of each subscale can be 

obtained by adding up the scores of each item of the subscale. The subscale score can range 

from 0 to 12. The total score ranges from 0 to 72 and can be obtained by adding up the scores 

of all the items. Foa et al. (2002) suggested that a cut-off score of 21 on the total OCI-R is 

best to differentiate between individuals with obsessive-compulsive disorder and non-anxious 

controls. The OCI-R has excellent psychometric properties (Foa et al., 2002). The reliability 

of the OCI-R in this study was Cronbach’s α = .90. 
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Procedure  

 The participants were informed about the procedure and were able to ask questions 

about the study before signing the informed consent. The procedure was the same for both 

AN groups and the control group, except for the MINI interview prior to the actual 

participation. 

The participants were asked to take place behind a computer. The entire study was 

programmed using Inquisit software (version 4; Millisecond, 2016). Participants were told in 

advance to read the instructions of each test carefully. The tests took approximately 45-60 

minutes. The researcher was nearby, in case there were any questions. Afterwards, the 

participant was debriefed and provided with the opportunity to indicate whether or not he or 

she would like to be informed about the results of the study. Furthermore, control participants 

were able to receive one study credit for engaging in the study or could compete in the draw 

for a bol.com voucher.  

 

Analyses  

The analyses were performed using SPSS statistics (version 23.0; IBM, 2015). A between-

subjects design was used to examine the differences between ANR, ANBP and healthy 

controls in terms of SP and OCD. ANOVA analyses were used to test group differences 

related to demographic characteristics and to test hypothesis one. The second hypothesis 

consisted of two moderation analysis using hierarchical multiple regression analyses: the first 

moderation analysis was used to compare HC and AN in general and the second moderation 

analysis was used to test whether the subgroups differed regarding the interaction effect. The 

assumption of normality was violated for the analyses of demographic characteristics and 

hypothesis one. However, ANOVA is found to be robust even when non-normality occurs 

(Blanca, Alarcón, Arnau, Bono, Bendayan, 2017). The assumption of homogeneity of 
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variance was violated for the analyses of years of education and OCI-R. All assumptions for 

hierarchical multiple regression analyses were met except for the Mahalanobis distance. 

Nevertheless, this study continues since all the other assumptions were met including the 

assumptions for standardized residuals and Cook’s distance. 

 

Results 

Sample Characteristics 

Healthy controls, individuals with ANBP and with ANR were compared on age, BMI, years 

of education and OCI-R total score (see Table 1). No group differences were found regarding 

age, F (2, 251) = 1.44, p = .24, ηp² = .01. As to be expected, individuals with ANBP and ANR 

were lower in BMI than the healthy control group, F (2, 249) = 110.58, p < .001, ηp² = .47. 

Individuals with ANBP and ANR had less years of education than the healthy control group, 

F (2, 251) = 10.79, p < .001, ηp² = .08. Lastly, individuals with ANBP and ANR scored 

higher on the OCI-R than healthy controls, F (2, 251) = 39.35, p < .001, ηp² = .24. Individuals 

with ANR and ANBP did not differ regarding BMI, years of education and OCI-R score. 

 

Sensitivity to Punishment 

ANOVA analyses were used to analyse if individuals with AN differed from healthy controls 

(see also Table 1). Individuals with AN were more sensitive to punishment than healthy 

controls, F (1, 252) = 105.34, p < .001, ηp² = .30. Furthermore, all groups differed in terms of 

sensitivity to punishment, F = (2, 251) = 57.71, p < .001, ηp² = .32. Post hoc analyses revealed 

that individuals with ANBP were more sensitive to punishment than individuals with ANR 

(see Table 1). 
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Table 1 

Group characteristics (Mean, SD) for healthy controls and individuals with anorexia nervosa 

 ANR (n = 95) ANBP (n = 77) HC (n = 82)    

 Mean SD Mean SD Mean SD F p ηp² 

Age 24.93 8.77 27.35 10.11 26.26 9.40 1.44 ns  

BMI 16.57a 2.05 17.35a 2.27 22.04b,c 3.30 110.58 <.001 .47 

Years of education 13.88a 2.69 13.43a 2.56 15.13b,c 1.90 10.79 <.001 .08 

OCI-R 18.01a 10.58 20.45a 13.34 6.89b,c 6.28 39.35 <.001 .24 

SPSRQ-SP 14.24a,c 5.68 16.40a,b 4.98 7.99b,c 4.73 57.71 <.001 .32 

Note. a Different from control group, b Different from ANR group, c Different from ANBP group. 

ANR = Anorexia Nervosa Restrictive, ANBP = Anorexia Nervosa Binge Purge, HC = Healthy controls, SPSRQ-

SP = Sensitivity to Reward and Sensitivity to Punishment Questionnaire – Sensitivity to Punishment subscale 

(Torrubia et al., 2001), OCI-R = Obsessive Compulsive Inventory-Revised (Foa et al., 2002).  

 

 

The Influence of Sensitivity to Punishment on OCD-symptoms in Individuals with AN 

The first moderation analysis using hierarchical multiple regression analysis examined the 

relationships between sensitivity to punishment, group (AN vs. HC) and OCD-

symptomatology. It revealed that the first model which included the predictors sensitivity to 

punishment and group was significant, F (2, 251) = 55.91, p < .001, R2 = .31. A main effect 

of sensitivity to punishment was found, b = 3.92, t(251) = 5.27, p < .001. Individuals who are 

more sensitive to punishment have higher OCI-R scores than individuals lower on sensitivity 

to punishment. In addition, there was a main effect of group, b = 3.59, t(251) = 4.84, p < .001, 

showing that individuals with AN have higher OCI-R scores than healthy individuals. The 

second model where the interaction was added was significant as well, F (3,250) = 41.04, p 

<.001, R2 = .33. Furthermore, the second model added significant value to the first model, 

with R2 = .022. There was an interaction effect of sensitivity to punishment on the relation 

between group (AN vs. HC) on OCD-symptoms, b = .762, t(251) = 2.85, p < .05 (see Figure 

1). 
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Figure 1. Interaction effect and main effects of sensitivity to punishment and group. 

Note. AN = Anorexia Nervosa, HC = Healthy controls, SPSRQ-SP = Sensitivity to Reward and 

Sensitivity to Punishment Questionnaire – Sensitivity to Punishment subscale (Torrubia et al., 2001), 

OCI-R = Obsessive Compulsive Inventory-Revised (Foa et al., 2002).  

 

 The second moderation analysis also using hierarchical multiple regression examined 

the relationships between sensitivity to punishment, subgroups (ANR and ANBP) and OCD-

symptoms. The first model containing the predictors subgroups and sensitivity to punishment 

was significant, F (2,169) = 14.36, p < .001, R2 = .15. There was a main effect of sensitivity 

to punishment as well, b = 5.09, t(169) = 5.43, p < .001. There was no main effect of 

subgroups, b = .339, t(268) = .39, p = .70, which means that both ANR and ANBP are equally 

scoring on OCI-R. The second model where the interaction was added was significant too, F 

(3,168) = 10.78, p < .001, R2 = .16. In contrast, the second model had no significant added 

value compared to the first model, with R2 = .016. No difference was found between the 

subgroups and sensitivity to punishment in relation to OCD-symptoms, b = .582, t(168) = 

1.80, p = .07. 
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Discussion 

The purpose of this study was to examine the relationship of sensitivity to punishment with 

OCD-symptomatology in individuals with AN and HC and to distinguish between the two 

subtypes: the restrictive subtype (ANR) and the binge-purge subtype (ANBP) . The first 

hypothesis was that individuals with AN would be more sensitive to punishment than healthy 

controls and specifically that individuals with ANBP would be more sensitive to punishment 

than individuals with ANR. Second, it was expected that individuals with AN who are more 

sensitive to punishment will show more OCD-symptomatology than individuals with AN 

lower sensitive to punishment and that this relation will be stronger for individuals with 

ANBP than for individuals with ANR.  

The Influence of Sensitivity to Punishment on OCD-symptoms in Individuals with AN  

Results showed that individuals with AN were indeed more sensitive to punishment 

than healthy controls and that individuals with ANBP were more sensitive to punishment than 

individuals with ANR. These findings suggest that individuals with AN, and in particular with 

ANBP, will perceive future stimuli or events as more threatening and thereby will avoid these 

earlier and more intensively than healthy controls. Furthermore, results showed that OCD-

symptoms were predicted both by group (AN versus HC) and SP. This means that the more an 

individual is sensitive to punishment, the more an individual will display OCD-symptoms. 

Importantly, the predicted interaction effect was found: more sensitivity to punishment was 

indeed related to more OCD-symptoms in individuals with AN. However, no difference was 

found in interaction effect when distinguishing between the subtypes of AN. This means that 

sensitivity to punishment influences OCD-symptoms to the same extent in individuals with 

ANBP and ANR, although individuals with ANBP were more sensitive to punishment than 

individuals with ANR.  
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The results are partly corresponding with the literature, since all studies did find that 

individuals with AN were more sensitive to punishment than healthy controls (Danner et al., 

2012; Glashouwer et al., 2014; Jappe et al., 2011; Keating et al., 2016; Shott et al., 2012). 

Only one other study which examined the subtypes of AN in relation to sensitivity to 

punishment found that individuals with ANBP were more sensitive to punishment than 

individuals with ANR (Glashouwer et al., 2014). This might be due to larger samples in the 

current study and in the study of Glashouwer and colleagues (2014), compared to the small 

sample sizes of the other studies investigating the subtypes of AN in relation to sensitivity to 

punishment (Danner et al., 2016; Jappe et al., 2011; Matton et al., 2015). Future research with 

larger sample sizes is needed to confirm that subtypes differ regarding sensitivity to 

punishment. 

This study gives more insight into the role of sensitivity to punishment and OCD in 

individuals with AN, which has important treatment implications. The results indicate that 

sensitivity to punishment is indeed an underlying factor in both AN and OCD, which means 

that it could be effective for treatment to focus on the awareness of sensitivity to punishment 

and how to use it as an advantage (Kaye et al., 2015). Kaye and colleagues (2015) also 

suggest that individuals with AN are not motivated to recover since they experience high 

sensitivity to punishment and low sensitivity to reward, which also may be the reason that 

many individuals relapse and are chronically ill (Fox & Diab, 2015). Importantly, targeting 

sensitivity to punishment in treatment as an underlying characteristic of both AN and OCD 

has several advantages. First, by focusing on an underlying personality characteristics like 

sensitivity to punishment instead of focusing only on symptomatology of AN and comorbid 

OCD-symptoms, treatment should be more sustainable. Second, individuals with AN should 

be better able to diminish comorbid OCD-symptoms, which impact the possibility to benefit 

from treatment negatively (Pallister & Waller, 2008). OCD-symptoms are maintained by 
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sensitivity to punishment, since compulsions are performed to lower anxiety for possible 

punishment (Salkovskis, 1999; Kaufmann et al., 2013). More specifically, it could be 

effective to focus even more on sensitivity to punishment in the treatment of individuals with 

ANBP, since they are more sensitive to punishment than individuals with ANR. However, 

when it comes to comorbid OCD-symptoms, individuals with ANR and ANBP did not differ 

and thus do not have to be treated differently. Third, individuals with AN may be more 

motivated to recover, since weight gain should be perceived less threatening by targeting 

sensitivity to punishment. Since both the personality characteristics of sensitivity to 

punishment and reward sensitivity play a role in the lack of motivation to recover, it is 

relevant for future research to study sensitivity to reward in addition to sensitivity to 

punishment. Sensitivity to reward alludes to the extent in which an individual perceives 

stimuli or events as rewarding and therefore engages in approaching behaviour (Ceschi et al., 

2011). Moreover, there is controversy about the role of sensitivity to reward in individuals 

with AN. Some studies did find individuals with AN are more sensitive to reward (Ferreira, 

Yücel, Dawson, Lorenzetti, & Fontenelle, 2017; Glashouwer et al., 2014), while other studies 

found they were lower (Kaye et al., 2015; Matton et al., 2015). Examining if sensitivity to 

reward influences OCD-symptoms in individuals with AN and the subtypes of AN, will lead 

to a more complete overview of the influence of personality characteristics. This could 

indicate whether treatment should focus on sensitivity to reward in addition to sensitivity to 

punishment. 

Besides looking at personality characteristics like sensitivity to punishment and 

reward, it is relevant to study obsessive compulsive personality disorder (OCPD) in relation to 

AN and sensitivity to punishment. This study focused on the degree in which individuals with 

AN experience OCD-symptoms, since OCD is relatively common in individuals with AN 

(e.g. Carrot et al., 2017; Swinbourne et al., 2012; Ulfvebrand et al., 2015). However, OCPD is 
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thought to play at least an equally important role in individuals with AN (Gaudio & Di 

Ciommi, 2011; Sansone & Sansone, 2011; Strober, Feeman, Lampert & Diamond, 2007), 

which may be due to the role of sensitivity to punishment. Ross and colleagues (2012) suggest 

that sensitivity to punishment may be a core vulnerability factor for developing OCPD. 

Indeed, sensitivity to punishment is found to be heightened in individuals with OCPD 

(Caseras, Torrubia, Farré, 2001; Pastor et al., 2007; Ross et al., 2012). Individuals with OCPD 

are intensively preoccupied with rules, lists, organization, order, details, productivity, 

perfectionism and are considered to be strongly inflexible when it comes to ethics, values and 

morality which interferes with daily living (Sansone & Sansone, 2011). These OCPD-

symptoms are also common in AN, with rules for eating, focusing on detail and ordering and 

making schedules regarding eating and weighing for example (Sansone & Sansone, 2011). 

OCPD and traits of OCPD contribute to a poor prognosis of AN (Crane, Roberts, & Treasure, 

2007; Starcevic & Brakoulias, 2014). This makes it relevant for future studies to examine the 

relationship between sensitivity to punishment, AN and OCPD. 

Strengths, Limitations and Future Research 

This study has several strengths: a matched control group was included and sample size was 

large. Furthermore, this study also distinguished between the AN subtypes: ANR and ANBP. 

Lastly, the current study was the first to compare individuals with ANR or ANBP regarding 

the relation between sensitivity to punishment and OCD-symptomatology. 

The following limitations also need to be mentioned. First, this study was unable to 

identify the cause of why individuals with ANBP were more sensitive to punishment than 

individuals with ANR. Glashouwer and colleagues (2014) attributed this difference to the fact 

that individuals with ANBP experienced more severe symptoms than individuals with ANR. 

This study does not take other factors into account causing this difference, which may impede 

the validity of the found results. Future research should look into symptom severity as well to 
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clarify this. Second, the results show that individuals with AN are more sensitive to 

punishment, but do not tell if the individuals were already more sensitive to punishment 

before suffering from AN, or if sensitivity to punishment is caused by AN. When it is caused 

by AN, this would mean that sensitivity to punishment is not an underlying factor for AN and 

that treatment on sensitivity to punishment would therefore not help to diminish AN. 

However, since sensitivity to punishment is a personality characteristic and Danner and 

colleagues (2012) found that sensitivity to punishment is still heightened when individuals are 

recovered, it is likely that it is already heightened in individuals with AN. Longitudinal 

research is needed to confirm this. 

  

In conclusion, the present findings showed that individuals with AN experience more 

sensitivity to punishment, which influences the degree of OCD-symptomatology more than in 

healthy controls. Individuals with ANBP report more sensitivity to punishment than 

individuals with ANR, but this does not affect the existent interaction effect: sensitivity to 

punishment influences OCD-symptoms to the same extent in individuals with ANR as with 

ANBP. When an individual with AN shows heightened sensitivity to punishment, which leads 

to more OCD-symptomatology, treatment of AN should focus on the awareness, use and 

managing of sensitivity to punishment as an underlying personality characteristic to help 

diminish OCD-symptoms (Kaye et al., 2015). This could lead to more personalized and more 

sustainably effective treatment with less relapsing for individuals suffering from AN 

(subtypes). 

  



 THE INFLUENCE OF SP ON OCD-SYMPTOMS IN AN AND HC 19 

References 

Alonso, P., Menchón, J. M., Jiménez, S., Segalàs, J., Mataix-Cols, D., Jaurrieta, N., Labad, J.,  

Vallejo, J., Cardoner, N., & Pujol, J. (2008). Personality dimensions in obsessive– 

compulsive disorder: Relation to clinical variables. Psychiatry Research, 157, 159- 

168. doi: 10.1016/j.psychres.2006.06.003 

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental  

disorders (5th ed.). Washington, DC: American Psychiatric Association Publishing. 

Blanca, M., Alarcón, R., Arnau, J., Bono, R., & Bendayan, R. (2017). Non-normal data: Is  

ANOVA still a valid option?. Psicothema, 29, 552-557.  

doi: 10.7334/psicothema2016.383 

Carrot, B., Radon, L., Hubert, T., Vibert, S., Duclos, J., Curt, F., & Godart, N. (2017). Are  

lifetime affective disorders predictive of long-term outcome in severe adolescent  

anorexia nervosa?. European Child & Adolescent Psychiatry, 26, 969-978.  

doi: 10.1007/s00787-017-0963-5 

Caseras, X., Torrubia, R., & Farré, J. M. (2001). Is the Behavioural Inhibition System the core  

vulnerability for cluster C personality disorders?. Personality and Individual  

Differences, 31, 349-359. doi: 10.1016/S0191-8869(00)00141-0 

Ceschi, G., Hearn, M., Billieux, J., & Van der Linden, M. (2011). Lifetime exposure to  

adverse events and reinforcement sensitivity in obsessive–compulsive prone  

individuals. Behaviour Change, 28, 75-86. doi: 10.1375/bech.28.2.75 

Cooper, Z., & Fairburn, C. (1987). The eating disorder examination: A semi-structured 

interview for the assessment of the specific psychopathology of eating disorders. 

International Journal of Eating Disorders, 6, 1–8. 

Crane, A. M., Roberts, M. E., & Treasure, J. (2007). Are obsessive‐compulsive personality  

traits associated with a poor outcome in anorexia nervosa? A systematic review of  



 THE INFLUENCE OF SP ON OCD-SYMPTOMS IN AN AND HC 20 

randomized controlled trials and naturalistic outcome studies. International Journal of  

Eating Disorders, 40, 581-588. doi: 10.1002/eat.20419 

Danner, U. N., Sanders, N., Smeets, P. A., van Meer, F., Adan, R. A., Hoek, H. W., & van  

Elburg, A. A. (2012). Neuropsychological weaknesses in anorexia nervosa: Set‐ 

shifting, central coherence, and decision making in currently ill and recovered  

women. International Journal of Eating Disorders, 45, 685-694. doi:  

10.1002/eat.22007 

Danner, U. N., Sternheim, L., Bijsterbosch, J. M., Dingemans, A. E., Evers, C., & van Elburg,  

A. A. (2016). Influence of negative affect on decision making in women with 

restrictive and binge-purge type anorexia nervosa. Psychiatry Research, 239, 39-46. 

doi: 10.1016/j.psychres.2016.02.054 

Ferreira, G. M., Yücel, M., Dawson, A., Lorenzetti, V., & Fontenelle, L. F. (2017).  

Investigating the role of anticipatory reward and habit strength in obsessive- 

compulsive disorder. CNS Spectrums, 22, 295-304. doi: 10.1017/S1092852916000535 

Foa, E. B., Huppert, J. D., Leiberg, S., Langner, R., Kichic, R., Hajcak, G., & Salkovskis, P.  

M. (2002). The Obsessive-Compulsive Inventory: development and validation of a  

short version. Psychological Assessment, 14, 485. doi: 10.1037/1040-3590.14.4.485 

Foa, E. B., Kozak, M. J., Salkovskis, P. M., Coles, M. E., & Amir, N. (1998). The validation  

of a new obsessive–compulsive disorder scale: The Obsessive–Compulsive  

Inventory. Psychological Assessment, 10, 206. doi: 1040-3590/98/S3.00 

Fox, J. R., & Diab, P. (2015). An exploration of the perceptions and experiences of living  

with chronic anorexia nervosa while an inpatient on an Eating Disorders Unit: an  

Interpretative Phenomenological Analysis (IPA) study. Journal of Health  

Psychology, 20, 27-36. doi: 10.1177/1359105313497526 

Fullana, M. A., Mataix-Cols, D., Caseras, X., Alonso, P., Menchón, J. M., Vallejo, J., &  



 THE INFLUENCE OF SP ON OCD-SYMPTOMS IN AN AND HC 21 

Torrubia, R. (2004). High sensitivity to punishment and low impulsivity in obsessive- 

compulsive patients with hoarding symptoms. Psychiatry Research, 129, 21-27. doi:  

10.1016/j.psychres.2004.02.017 

Fullana, M. À., Mataix‐Cols, D., Trujillo, J. L., Caseras, X., Serrano, F., Alonso, P.,  

Menchón, J. M., Vallejo, J., & Torrubia, R. (2004). Personality characteristics in  

obsessive‐compulsive disorder and individuals with subclinical obsessive‐compulsive  

problems. British Journal of Clinical Psychology, 43, 387-398. doi:  

10.1348/0144665042388937 

Franken, I. H., & Muris, P. (2006). Gray’s impulsivity dimension: A distinction between  

reward sensitivity versus rash impulsiveness. Personality and Individual  

Differences, 40, 1337-1347. doi: 10.1016/j.paid.2005.11.016 

Gaudio, S., & Di Ciommo, V. (2011). Prevalence of personality disorders and their clinical  

correlates in outpatient adolescents with anorexia nervosa. Psychosomatic  

Medicine, 73, 769-774. doi:  

Glashouwer, K. A., Bloot, L., Veenstra, E. M., Franken, I. H., & de Jong, P. J. (2014).  

Heightened sensitivity to punishment and reward in anorexia nervosa. Appetite, 75,  

97-102. doi: 10.1016/j.appet.2013.12.019 

Halmi, K. A., Sunday, S. R., Strober, M., Kaplan, A., Woodside, D. B., Fichter, M., Treasure,  

J., Berrettini, W. H., & Kaye, W. H. (2000). Perfectionism in anorexia nervosa:  

variation by clinical subtype, obsessionality, and pathological eating  

behavior. American Journal of Psychiatry, 157, 1799-1805. doi:  

10.1176/appi.ajp.157.11.1799 

Halmi, K. A., Sunday, S. R., Klump, K. L., Strober, M., Leckman, J. F., Fichter, M., Kaplan,  

A., Woodside, B., Treasure, J., Berrettini, W. H., Al Shabboat, M., Bulik, C. M., &  

Kaye, W. H. (2003). Obsessions and compulsions in anorexia nervosa  



 THE INFLUENCE OF SP ON OCD-SYMPTOMS IN AN AND HC 22 

subtypes. International Journal of Eating Disorders, 33, 308-319.  

doi: 10.1002/eat.10138 

Inzlicht, M., Bartholow, B. D., & Hirsh, J. B. (2015). Emotional foundations of cognitive  

control. Trends in Cognitive Sciences, 19, 126-132. doi: 10.1016/j.tics.2015.01.004 

Jappe, L. M., Frank, G. K., Shott, M. E., Rollin, M. D., Pryor, T., Hagman, J. O., Yang, T. T.  

& Davis, E. (2011). Heightened sensitivity to reward and punishment in anorexia  

nervosa. International Journal of Eating Disorders, 44, 317-324.  

doi: 10.1002/eat.20815 

Kaufmann, C., Beucke, J. C., Preuße, F., Endrass, T., Schlagenhauf, F., Heinz, A., Juckel, G.,  

& Kathmann, N. (2013). Medial prefrontal brain activation to anticipated reward and  

loss in obsessive–compulsive disorder. NeuroImage: Clinical, 2, 212-220. doi:  

10.1016/j.nicl.2013.01.005 

Kaye, W. H., Wierenga, C. E., Knatz, S., Liang, J., Boutelle, K., Hill, L., & Eisler, I. (2015).  

Temperament‐based treatment for anorexia nervosa. European Eating Disorders  

Review, 23, 12-18. doi: 10.1002/erv.2330 

Keating, C., Castle, D. J., Newton, R., Huang, C., & Rossell, S. L. (2016). Attachment  

insecurity predicts sensitivity to punishment in anorexia nervosa. The Journal of  

Nervous and Mental Disease, 204, 793-798. doi: 10.1097/NMD.0000000000000569 

Kim, S. H., Yoon, H., Kim, H., & Hamann, S. (2015). Individual differences in sensitivity to  

reward and punishment and neural activity during reward and avoidance  

learning. Social Cognitive and Affective Neuroscience, 10, 1219-1227.  

doi: 10.1093/scan/nsv007 

Levinson, C. A., Zerwas, S. C., Brosof, L. C., Thornton, L. M., Strober, M., Pivarunas, B.,  

Crowley, J. J., Yilmaz, Z., Berrettini, W. H., Brandt, H., Crawford, S., Fichter., M. M.,  

https://doi.org/10.1002/erv.2330


 THE INFLUENCE OF SP ON OCD-SYMPTOMS IN AN AND HC 23 

Halmi, K. A., Johnson, C., Kaplan, A. S., La Via, M., Mitchell, J., Rotondo, A., 

Woodside, D. B., Kaye, W. H., & Bulik, C. M. (2018). Associations between 

dimensions of anorexia nervosa and obsessive–compulsive disorder: An examination 

of personality and psychological factors in patients with anorexia nervosa. European 

Eating Disorders Review. doi: 10.1002/erv.2635 

Matton, A., Goossens, L., Vervaet, M., & Braet, C. (2015). Temperamental differences  

between adolescents and young adults with or without an eating  

disorder. Comprehensive Psychiatry, 56, 229-238. doi: 

10.1016/j.comppsych.2014.09.005 

Mehler, P. S., & Brown, C. (2015). Anorexia nervosa–medical complications. Journal of  

Eating Disorders, 3, 11. doi: 10.1186/s40337-015-0040-8 

Milos, G., Spindler, A., Ruggiero, G., Klaghofer, R., & Schnyder, U. (2002). Comorbidity of  

obsessive‐compulsive disorders and duration of eating disorders. International Journal  

of Eating Disorders, 31, 284-289. doi: 10.1002/eat.10013 

Monteleone, A. M., Cardi, V., Volpe, U., Fico, G., Ruzzi, V., Pellegrino, F., Castellini, G.,  

Monteleone, P., & Maj, M. (2018). Attachment and motivational systems: relevance of  

sensitivity to punishment for eating disorder psychopathology. Psychiatry  

Research, 260, 353-359. doi: 10.1016/j.psychres.2017.12.002 

Overbeek, T., Schruers, K., & Griez, E. (1999). MINI: Mini international neuropsychiatric  

interview, Dutch version 5.0. 0 (DSM-IV). Maastricht: University of Maastricht. 

Pallister, E., & Waller, G. (2008). Anxiety in the eating disorders: understanding the  

overlap. Clinical Psychology Review, 28, 366-386. doi:10.1016/j.cpr.2007.07.001 

Pastor, M. C., Ross, S. R., Segarra, P., Montañés, S., Poy, R., & Moltó, J. (2007). Behavioral  

inhibition and activation dimensions: Relationship to MMPI-2 indices of personality  

disorder. Personality and Individual Differences, 42, 235-245.  



 THE INFLUENCE OF SP ON OCD-SYMPTOMS IN AN AND HC 24 

doi:10.1016/j.paid.2006.06.015 

Pauls, D. L., Abramovitch, A., Rauch, S. L., & Geller, D. A. (2014). Obsessive–compulsive  

disorder: an integrative genetic and neurobiological perspective. Nature Reviews  

Neuroscience, 15, 410. doi: 10.1038/nrn3746 

Rosario-Campos, M. C., Miguel, E. C., Quatrano, S., Chacon, P., Ferrao, Y., Findley, D.,  

Katsovich, L., Scahill, L., King, R., Woody, W., Tolin, D., Hollander, E., Kano, Y., &  

Leckman, J. F. (2006). The Dimensional Yale–Brown Obsessive–Compulsive Scale  

(DY-BOCS): an instrument for assessing obsessive–compulsive symptom  

dimensions. Molecular Psychiatry, 11, 495. doi: 10.1038/sj.mp.4001798 

Ross, S. R., Keiser, H. N., Strong, J. V., & Webb, C. M. (2013). Reinforcement sensitivity  

theory and symptoms of personality disorder: Specificity of the BIS in Cluster C and  

BAS in Cluster B. Personality and Individual Differences, 54, 289-293. 

doi: 10.1016/j.paid.2012.09.020 

Salbach-Andrae, H., Lenz, K., Simmendinger, N., Klinkowski, N., Lehmkuhl, U., & Pfeiffer,  

E. (2008). Psychiatric comorbidities among female adolescents with anorexia  

nervosa. Child Psychiatry and Human Development, 39, 261-272. 

doi: 10.1007/s105758-007-0086-1 

Salkovskis, P. M. (1999). Understanding and treating obsessive—compulsive  

disorder. Behaviour Research and Therapy, 37, S29-S52. 

Sansone, R. A., & Sansone, L. A. (2011). Personality pathology and its influence on eating  

disorders. Innovations in Clinical Neuroscience, 8, 14. doi:  

Shott, M. E., Filoteo, J. V., Jappe, L. M., Pryor, T., Maddox, W. T., Rollin, M. D., Hagman, J.  

O., & Frank, G. K. (2012). Altered implicit category learning in anorexia  

nervosa. Neuropsychology, 26, 191. doi: 10.1037/a0026771 

Starcevic, V., & Brakoulias, V. (2014). New diagnostic perspectives on obsessive-compulsive  



 THE INFLUENCE OF SP ON OCD-SYMPTOMS IN AN AND HC 25 

personality disorder and its links with other conditions. Current Opinion in  

Psychiatry, 27, 62-67. doi: 10.1097/YCO.0000000000000030 

Strober, M., Freeman, R., Lampert, C., & Diamond, J. (2007). The association of anxiety  

disorders and obsessive compulsive personality disorder with anorexia nervosa:  

evidence from a family study with discussion of nosological and neurodevelopmental  

implications. International Journal of Eating Disorders, 40, S46-S51.  

doi: 10.1002/eat.20429 

Swinbourne, J., Hunt, C., Abbott, M., Russell, J., St Clare, T., & Touyz, S. (2012). The  

comorbidity between eating disorders and anxiety disorders: Prevalence in an eating  

disorder sample and anxiety disorder sample. Australian & New Zealand Journal of  

Psychiatry, 46, 118-131. doi: 10.1177/0004867411432071 

Torrubia, R., Avila, C., Moltó, J., & Caseras, X. (2001). The Sensitivity to Punishment and  

Sensitivity to Reward Questionnaire (SPSRQ) as a measure of Gray's anxiety and  

impulsivity dimensions. Personality and Individual Differences, 31, 837-862. doi:  

10.1016/S0191-8869(00)00183-5 

Ulfvebrand, S., Birgegård, A., Norring, C., Högdahl, L., & von Hausswolff-Juhlin, Y. (2015).  

Psychiatric comorbidity in women and men with eating disorders results from a large  

clinical database. Psychiatry Research, 230, 294-299. doi:  

10.1016/j.psychres.2015.09.008 

 


