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Abstract 

Objective: Social interactions are crucial to human beings. As technology advances, new 

possibilities of interaction emerge, bringing both opportunities and risks, especially when 

interpersonal behaviors are impaired (e.g. depression) or associated with strong fear (e.g. social 

phobia). The authors investigated whether technological social interactions (i.e., phone and 

internet/chat) are used equally as often as face-to-face social interactions in participants with 

mental disorders and in controls and whether differences are associated with unpleasant 

emotions, that is, whether the association between negative affect (NA) or positive affect (PA) 

differed by type of social interaction.  

Methods: The self-chosen social interactions of participants diagnosed with major depressive 

disorder (MDD) or social phobia (SP) were compared with participants without these diagnoses 

(control group, CG). Using event sampling methodology (ESM), participants’ everyday social 

behavior was sampled six times per day for one week in their natural environment.  

Findings/Results: The CG engaged more often in face-to-face social interactions, while 

participants diagnosed with MDD or SP engaged more often in phone social interactions. 

Across all groups, there was a positive relationship between NA and the frequency of 

technological social interactions, and a positive relationship between PA and the frequency of 

face-to-face social interactions.  

Conclusions: The propensity to experience higher levels of PA during face-to-face social 

interactions and NA during technological social interactions is important to consider when 

selecting and planning social interactions. Clinicians may consider exploring the social 

interaction patterns of their patients in the light of these findings. Likewise, developers of 

technological interventions and clinicians using them should consider the potential that 

technological social interactions may increase NA.  

Keywords: social interaction, major depressive disorder, social phobia, affect, technology 



SOCIAL INTERACTION IN MDD, SP, AND CG: THE IMPORTANCE OF AFFECT 

 

3 

Social Interaction in Major Depressive Disorder, Social Phobia, and Controls: The 

Importance of Affect 

 

Introduction 

Social interactions are integral to humans (e.g., Darwin, 1859). Sometimes, however, 

social interactions are distressing, and when social interaction problems become chronic, 

negative sequelae are likely. Problematic and sometimes absent social interactions are evident 

in mental disorders, especially in major depressive disorder (MDD) and social phobia (SP). 

Individuals diagnosed with MDD show impaired interpersonal behaviors (e.g., a reduced desire 

to communicate and cooperate in economic games, problems in understanding the thoughts or 

feelings of others) and deficits in performing social roles, possibly leading to stigma and social 

withdrawal (Kupferberg, Bicks, & Hasler, 2016). Individuals diagnosed with SP avoid and 

have a strong fear of social situations, which might lead to social withdrawal and impairment 

in social and other areas of functioning (Rapee & Spence, 2004). 

Different types of social interactions 

Social interactions lie on a continuum of information availability: While the 

information available in “real life” face-to-face social interactions is undoubtedly the richest 

(e.g., hearing/seeing each other, facilitated emotion conveyance, direct information from the 

immediate environment), other social interactions supported by modern technology 

(“technological social interactions,” such as phone or internet/chat social interactions) provide 

less information, this being especially true for online communication (Schulz & Hoyer, 2016). 

While some emotion conveyance is possible in a phone call or video chat, this is more difficult 

in text messages and emails and can be misunderstood (Madell & Muncer, 2007). This renders 

the information availability unequal between different types of social interactions, in that phone 
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and internet/chat social interactions provide less information than face-to-face social 

interactions. 

Patients diagnosed with depression see face-to-face social interactions less positively 

and as less enjoyable (Nezlek, Hampton, & Shean, 2000), experience more negative affect in 

social interactions (Baddeley, Pennebaker, & Beevers, 2012), and use negative emotion words 

more often in their everyday social behavior (Baddeley et al., 2012), which increases negative 

communication behavior also from the interaction partner (Rehman, Gollan, & Mortimer, 

2008). For individuals diagnosed with SP, the fear of negative evaluation by others is 

ubiquitous (Kashdan & Farmer, 2014; Rapee & Heimberg, 1997); by definition they view most 

social interactions as stressful and anxiety provoking, especially in social situations with 

unfamiliar people and/or possible scrutiny (DSM-IV-TR, 4th ed., text rev., American 

Psychiatric Association [APA], 2000). Patients diagnosed with SP are more likely to interpret 

social interactions in a negative fashion and to catastrophize even mildly negative or 

ambiguous social interactions (Stopa & Clark, 2000). This leads to an increasingly negative 

view of the social world, which in turn can result in safety-seeking behaviors that can affect 

the response of others to the individual diagnosed with SP (Spence & Rapee, 2016). Hence, 

non-face-to-face communication might reduce worrying about negative evaluation from others 

(Ybarra, Alexander, & Mitchell, 2005; Yen et al., 2012), and indeed, people with higher 

anxiety levels use online interactions or text messaging more often than people with lower 

anxiety levels (Pierce, 2009).  

New technologies such as the internet or chat might facilitate the avoidance or 

replacement of face-to-face communication (Nie & Erbring, 2002). Anxiety is decreased in 

online relationships (Ybarra et al., 2005; Yen et al., 2012), which enables participants to meet 

new people online in a less threatening environment (McKenna & Bargh, 1999), even if they 

are avoidant of face-to-face interactions. However, in a systematic review based on self-report 
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assessment scales, 75% of the studies linked pathological internet use – defined as impaired 

impulse-control which shares characteristics known from behavioral addiction – with 

depression and 57% with anxiety (Carli et al., 2013). Compulsive internet use – defined as an 

addiction to certain online activities which lead to compulsive internet use (Meerkerk, Van 

Den Eijnden, Vermulst, & Garretsen, 2009)  – is also associated with mental health problems 

in adolescents (Ciarrochi et al., 2016). Despite these insights, it remains unknown whether 

individuals with MDD or SP choose types of social interactions other than face-to-face more 

often than nonclinical individuals.  

Positive and negative affect  

Higher levels of negative affect (NA) and lower levels of positive affect (PA) are 

correlated with both depression and anxiety (e.g., Watson, Clark, & Carey, 1988). PA and some 

social activities are more strongly related than others: active and informal activities (e.g., eating 

or drinking with others, parties, etc.) were strongly associated with higher PA, while formal 

and sedentary social events (e.g., club meetings, lessons, etc.) were unrelated to PA (Clark & 

Watson, 1988). However, much research has focused on face-to-face social interactions only. 

Hence, it remains to be investigated whether technological types of social interactions (phone 

or internet/chat) are associated with differing levels of affect.  

Further, the distinction between trait and state affect is important (Levine et al., 2011): 

trait affect represents broad and stable individual predispositions, while state affect represents 

momentary fluctuations in mood, which may fluctuate due to daily events, situational 

characteristics, or other factors (e.g., Brondolo et al., 2008; Watson & Clark, 1984). Research 

to date has mostly focused on trait affect, while the naturally occurring fluctuations of state 

affect are poorly understood. 

Hypotheses 
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This paper has two main aims: to understand how participants with MDD, SP, and CG 

engage in different types of social interactions; and whether state affect (PA and NA) influence 

the frequencies. It was hypothesized first that participants diagnosed with MDD or SP would 

show a lower frequency of face-to-face social interactions than participants without these 

diagnoses (control group, CG), whereas participants diagnosed with MDD or SP would show 

a higher frequency of technological social interactions, i.e., phone and internet/chat not 

requiring face-to-face contact (Hypothesis 1). Second, it was hypothesized that emotions 

impact the frequency of the social interactions across the different types of social interaction. 

The direction of the relationship was not specified a priori for NA (Hypothesis 2a) or for PA 

(Hypothesis 2b). Third, it was hypothesized that affect (both PA and NA) would interact with 

diagnostic group status and impact the frequency of social interactions across the different 

interaction types for NA (Hypothesis 3a) and PA (Hypothesis 3b).  

Methods 

Participants 

Individuals diagnosed with MDD (N = 118) or SP (N = 47) and individuals without a 

diagnosis of MDD or SP (CG; N = 119) were included. Participants were recruited from 

treatment centers (university clinics and cooperating local practitioners) in Switzerland and 

Germany while recruitment of the CG occurred via local advertising. This was done 

specifically for this study, which, among other aspects, aimed at investigating characteristics 

of social interactions (Gloster et al. 2017). All participants completed informed consent 

procedures. The majority of the participants were female (n = 66.5%), with a mean age of 31.75 

years (SD = 11.52, range: 18 to 63). Consistent with the demographics of this region, the entire 

sample was Caucasian. The groups were matched for age and sex. On average, 49.30% of the 

sample was employed (MDD: 52.5%; SP: 38.3%; CG: 57.1%), while 49.26% were 

unemployed (MDD: 46.6%; SP: 61.7%; CG: 39.5%). Participants also reported on their living 
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arrangement, namely, whether they lived alone (MDD: 22.9%; SP: 21.3%; CG: 30.3%), with 

their family or partner (MDD: 60.2%; SP: 55.3%; CG: 49.6%), or in another living arrangement 

(MDD: 16.9%; SP: 23.4%; CG: 20.2) (Gloster et al., 2017). Inclusion criteria were age (18–65 

years), diagnostic groups having a DSM-IV primary diagnosis of MDD or SP, and the CG 

having no current DSM-IV primary diagnosis of MDD or SP. Exclusion criteria included acute 

suicidality, current substance dependence, an inability to understand the local language, and 

physical disabilities preventing participation (e.g., an inability to see text on a smartphone or 

to hear the smartphone’s signal).  

Event Sampling Methodology (ESM) 

Investigating the everyday affect and social behavior of the participants in a more valid 

and accurate manner (Husky et al., 2010) and reducing the effect of recall bias (Stone, 

Shiffman, Schwartz, Broderick, & Hufford, 2003) required following the participants out of 

the lab and “into the wild.” Implementation of the ESM via smartphones was therefore suitable 

and useful because data collection occurred in real-time in the natural environment wherever 

the participant chose to go, and it assessed moods, thoughts, symptoms, or behaviors, which 

change over time (e.g., Trull & Ebner-Priemer, 2009).  

Design and Procedure 

This was a quasi-experimental, intensive, longitudinal study with a seven-day-ESM 

phase. During this phase of the study, participants were asked to carry a smartphone, which 

was, for data security reasons, provided by the research team. For more details on the overall 

study and exact procedures, please see (Gloster et al., 2017). 

Assessment 

All participants completed the Structured Clinical Interview for DSM-IV Axis I 

Disorders (SCID-I) (First & Gibbon, 2004; Wittchen, Wunderlich, Gruschwitz, & Zaudig, 

1997). At the time of data collection the SCID-I for DSM-V was not available in the local 
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language, however, there are no major changes in the diagnostic criteria for MDD and SP. 

Diagnoses were made using the SCID and rated on the Anxiety Disorders Interview Schedule 

(ADIS) severity rating scale (Brown, DiNardo, & Barlow, 1994). The diagnosis with the 

highest severity score determined the primary diagnosis and thus group assignment. Data were 

collected six times a day using a signal-contingent ESM method every three hours (e.g., 8 a.m., 

11 a.m., 2 p.m., 5 p.m., 8 p.m., and 11 p.m.), covering the time participants were awake. 

Questionnaires included disorder-specific and transdiagnostic/supplemental items. Participants 

reported what percentage of time since the last reminder they had experienced a certain feeling, 

symptom, or event.  

ESM items inquiring about social interactions, PA, and NA were all chosen a priori and 

adapted to include an indication of the time frame since the last reminder (“Since the last beep, 

[…]”). Items were partly self-developed, partly from previous ESM studies (Brown, Strauman, 

Barrantes-Vidal, Silvia, & Kwapil, 2011; Kashdan & Steger, 2006; Watson, Clark, & Tellegen, 

1988), and partly from the PANAS (Watson, Clark, & Tellegen, 1988), reflecting core 

components of affect (e.g., Feldman Barrett & Russell, 1998). Three social interaction items 

were used for the present analysis with the same introduction: “Since the last beep…how many 

social interactions did you have?” / “…how many of those social interactions were meaningful 

to you?”. The second item was used to determine the number of social interactions. The last 

social interaction item, “How did the interaction happen?”, asked participants to categorize 

their social interactions into one of four categories: “face-to-face,” “phone,” “internet/chat,” or 

“other.” The category “other” was very heterogeneous and chosen by all groups only up to 

6.7% on average and was thus excluded from the analysis. State affect was measured with four 

NA items (“Since the last beep, what percentage of the time were you… sluggish?” / “sad?” / 

“anxious?” / “upset?”) and five PA items (“Since the last beep, what percentage of the time did 

you feel… relaxed and rested?” / “enthusiastic?” / “happy?” / “content?” / “grateful?”). Those 
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items were included to assess core components beyond the PANAS and based on a similar 

study (Kashdan & Steger, 2006).  

Statistical analysis 

Data collected from ESM studies are repeated measures with interdependent 

observations of data nested within individuals. In order to properly address this data structure, 

and due to the dichotomous outcome (occurrence of social interaction: yes/no), we used 

generalized linear mixed models (GLMMs). The GLMMs contained a random intercept to 

account for the dependency among repeated measures.  

For the first hypothesis, we compared the frequency of each type of social interaction 

of the combined diagnostic groups with the CG (i.e., MDD + SP combined vs. the CG), the 

frequency of each clinical group with the CG (i.e., MDD vs. the CG and SP vs. the CG), and 

the frequency of the clinical groups with each other (i.e., MDD vs. SP). Second, we compared 

the frequency of each type of social interaction dependent on state NA (Hypothesis 2a) and 

state PA (Hypothesis 2b), across all groups. Third, we compared the frequency of each type of 

social interaction dependent on diagnostic group and state NA (Hypothesis 3a) and state PA 

(Hypothesis 3b). For this we investigated the interaction between diagnostic group and affect 

for each type of social interaction. We split NA/PA into state and trait and treated and 

investigated both separately. Trait NA/PA was measured by calculating the mean level of 

NA/PA the participants reported across the whole week. State NA/PA were the observed 

values, centering on the subject specific means (i.e., the trait values). Hence, NA/PA values 

below 0 referred to values where participants reported lower NA/PA levels than their average 

(trait level), and values above 0 referred to values where participants reported higher NA/PA 

levels than their average, across the week. NA and PA were analyzed in separate models. For 

each analysis, data were excluded if a participant answered fewer than 50% of the smartphone 

reminders during the ESM week. Effect sizes are reported as odds ratios using Wald statistics 
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for each variable in each model. Since the focus of this study lies on state affect, only these 

results are reported. Please see Supplementary Material (Table S2) for the results for trait 

affect. 

Findings/Results 

Hypothesis 1: Differences in frequency of different types of social interactions in 

participants with MDD or SP and the CG 

Over the whole ESM week, the CG reported having had any meaningful social 

interaction (regardless of the type of social interaction) 80.4% of the assessment week, while 

the MDD group reported the same 74.2% of the assessment week, and the SP group reported 

72.5%, as calculated by a count of how often participants reported to have had at least one 

social interaction. An overview of the general absolute and relative frequencies of types of 

social interactions engaged in for each group are shown in Table S1 of the Supplementary 

Material. The response rate during the ESM phase amounted to 91.5% across all groups, with 

no significant differences between the groups. For the summarized results for Hypothesis 1, 

see Table 1 and Figure 1. 

In order to establish the relationship between different types of social interactions and 

diagnoses, we first ran a GLMM comparing the CG to the combined diagnostic groups (i.e., 

MDD + SP) to examine general frequency of the different types of social interactions. The 

results showed that the combined diagnostic groups engaged significantly less often in face-to-

face social interactions (CG: 93.3%; MDD: 90.8%; SP: 90.4%) and used their phones more 

often for social interactions (CG: 8.1%; MDD: 10.9%; SP: 13.0%) across the whole week, 

while there were no statistically significant differences regarding frequency of internet/chat 

social interactions (CG: 7.1%; MDD: 7.6%; SP: 9.5%). When we divided the combined 

diagnostic group into patients diagnosed with MDD and patients diagnosed with SP, both 

groups and the CG reported the same frequency in face-to-face interactions. However, the 
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MDD group reported using their phone significantly more often than the CG. There were no 

differences regarding internet/chat interactions. 

[Table 1 here] 

[Figure 1 here] 

Hypotheses 2a and 2b: Differences in frequency of different types of social interactions 

depending on state affect. 

 We investigated the relationship between state affect and types of social interactions, 

regardless of diagnostic group. Across all three groups, higher NA was associated with less 

face-to-face social interactions and more social interactions through phone and Internet/Chat. 

Higher PA was associated with more face-to-face social interactions and less social interactions 

through phone and Internet/Chat. For the summarized results of all outcomes of Hypothesis 2a 

(NA) and Hypothesis 2b (PA), see Table 2. 

Hypotheses 3a and 3b: Interactions between groups and state affect by type of social 

interaction.  

We investigated the interaction between diagnostic groups and NA/PA for each of type 

of social interaction. For NA, the interaction between affect and diagnostic groups did not yield 

any significant results, for any of the types of social interaction. For PA, none of the interactions 

were significant either, except the interaction between PA and MDD for phone social 

interactions. This suggests that, for the MDD group, the probability of phone interactions 

decreased when the PA of the patients increased, however, not as strongly as for the other 

groups. For the summarized results of all outcomes of Hypothesis 3a (NA) and Hypothesis 3b 

(PA), see Table 2 and Figure 2. 

[Table 2 here] 

[Figure 2 here] 

Discussion 
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This study examined patients diagnosed with major depressive disorder (MDD) or 

social phobia (SP) and a control group (CG) during a one-week intensive longitudinal 

examination in their natural environment. The results suggest two main findings: First, 

diagnostic groups (MDD and SP) reported a significantly higher frequency of social 

interactions via their phones than did the CG. Second, across all groups, when NA was higher, 

participants engaged in more technological social interactions (i.e., via phone and 

internet/chat), while they engaged in more face-to-face social interactions when PA was higher.  

Frequency of different types of social interactions by patients diagnosed with MDD and 

SP 

In partial contrast to our results, some previous studies found that face-to-face social 

interactions were associated with higher NA and lower PA in patients diagnosed with MDD 

(Baddeley et al., 2012; Nezlek, Imbrie, & Shean, 1994) and SP (Kashdan & Farmer, 2014). 

However, if face-to-face social interactions are indeed associated with higher NA and lower 

PA, this might, theoretically, give patients less reason to engage in face-to-face social 

interactions in the future, and indeed our results suggest that participants diagnosed with MDD 

and SP engage in more phone social interactions. These results are partially consistent with 

other previous studies: participants with depressive symptoms spend less time with other 

people (e.g., Brown et al., 2011), while social anxiety patients prefer their phone for contact 

(Reid & Reid, 2007) and experience social contexts online as more liberating than those offline 

(Schulz & Hoyer, 2016). Participants with SP also reported the highest frequency of no social 

interactions since the last reminder relative to participants with MDD or the CG. However, 

higher levels of loneliness (which are associated with depression [Barger, Messerli-Bürgy, & 

Barth, 2014] and social anxiety [Maričić & Štambuk, 2015]) were related to reduced 

engagement in face-to-face and phone social interactions (Jin & Park, 2010). While our results 
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indeed suggest reduced engagement in face-to-face social interactions, the opposite was found 

for phone social interactions.  

The CG and the diagnostic groups engaged equally in internet/chat social interactions. 

One possible explanation might be that misunderstandings are still possible via internet/chat 

(Madell & Muncer, 2007), therefore making a phone social interaction more appealing than 

the possibly more anonymous internet. Also, a certain communication synchronicity (i.e., 

speed of information exchange) might be important for participants with MDD or SP. Despite 

asynchronous information exchange (i.e., slow information exchange, e.g., email), allowing 

for more time to think than synchronous information exchange (i.e., rapid information 

exchange, e.g., phone calls, face-to-face) (Madell & Muncer, 2007; Münzer & Borg, 2008), 

neither the MDD, nor the SP group seemed to have sought this opportunity. Further, a ceiling 

effect may be possible: many people use the internet or online communication anyway (Schulz 

& Hoyer, 2016). Eighty-eight percent of the German population used the internet in 2016 

(“Daily internet usage rate in Germany in 2016, by age group,” 2018), as did 85.6% of the 

Swiss population in (“Internet usage development in 

Switzerland from October 2008 to March 2017, by frequency,” 2018). The internet is 

omnipresent: while earlier it was only available on a computer, today it is also available on 

phones. 

There are clear differences between the types of social interactions investigated that 

may help to explain these results: some communicative factors (such as body language, 

mimics, gestures etc.) are conveyed easier in face-to-face social interactions, while it is harder 

or impossible to convey them through a phone (Madell & Muncer, 2007) or online (Schulz & 

Hoyer, 2016). This information availability also differs regarding positive reinforcers (e.g., a 

reassuring smile, an occasional nod, etc. in a face-to-face social interaction). While these 

reactions are valuable in a face-to-face social interaction, it is also noticed quickly if they are 
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missing. This might elicit stronger feelings of doubt and insecurity and even confirmation of 

worries in participants diagnosed with MDD or SP.  

Social interactions and affect 

Higher state NA was related to fewer face-to-face social interactions and more 

technological social interactions across all groups. Higher state PA was related to more face-

to-face social interactions and fewer technological social interactions across all groups. Earlier 

research suggests a relation of active or informal social activities to PA (Clark & Watson, 

1988); however, merely different situations of face-to-face social interactions were 

investigated. Thus, the present results extend this research by investigating social interactions 

beyond face-to-face ones and showing an association between lower PA and technological 

social interactions. The interaction between PA and the MDD group for phone social 

interactions suggests that the relation between state PA and the probability of engaging in 

phone social interactions was less negative for subjects in MDD compared to those in CG. This 

means that while participants with MDD used their phone less when they experienced higher 

PA, they still used it more often than when the CG experienced higher PA. This might be a 

consequence of the mood-brightening effect (individuals with depression exhibit an enhanced 

mood response to positive daily events (Bylsma, Taylor-Clift, & Rottenberg, 2011). If patients 

with MDD experienced a phone social interaction as positive, the associated enhanced mood 

response might lead to them using the phone more often in the future, despite the negative 

plunge afterwards. This possibly indicates that social interactions precede affect. While this is 

in line with suggestions by other researchers (e.g., Vranceanu et al., 2009), further studies are 

necessary to clarify the temporal sequence.  

Technological social interactions and NA, and face-to-face social interactions and PA 

The association between technological social interactions and NA, and between face-

to-face social interactions and PA can be interpreted in two ways: First, the type of social 



SOCIAL INTERACTION IN MDD, SP, AND CG: THE IMPORTANCE OF AFFECT 

 

15 

interaction might elicit different types of affect. If this is the case, it is possible that a type of 

social interaction might be associated with a certain frustration (e.g., wanting to see a person 

face-to-face but only being able to stay in touch with them through technological matters), 

possibly leading to an increase in NA. Second, affect might impact the selection of type of 

social interaction. In this case, one interpretation might be that participants try to avoid NA 

(associated with face-to-face social interactions) and therefore engage more in technological 

social interactions. While claiming causality is not possible, the latter interpretation seems 

plausible in the light of MDD patients experiencing social interactions less positively and less 

enjoyably (Nezlek et al., 2000) and experiencing more NA in social interactions (Baddeley et 

al., 2012), and SP patients having a strong fear of social situations (Rapee & Spence, 2004). A 

vicious cycle might result in both diagnoses: usage of more negative language, and 

experiencing more NA (Baddeley et al., 2012), as in depression, and likewise worrying about 

negative evaluation by others (Kashdan & Farmer, 2014; Rapee & Heimberg, 1997), thus 

experiencing higher levels of NA and tending to interpret social interactions in a negative 

fashion (Stopa & Clark, 2000), as in SP might lead to a desire to avoid face-to-face social 

interactions. Thus, increased engagement in phone social interactions might serve as a safety 

behavior. A consequence of this might be increased negative communication behavior from 

the interaction partner (Rehman et al., 2008) and fewer people wanting to interact with the 

individual. Therefore, there is also less chance of experiencing PA during social interactions, 

starting the vicious cycle anew. Nevertheless, regardless of which interpretation is correct, 

putative factors contributing to these relationships need to be established in future research. 

Developers of interventions, whether technological or not, and clinicians applying 

interventions may consider these possible interpretations.  

This study is also relevant for clinical approaches, which increasingly use technology 

in therapy, e.g., computerized cognitive behavioral therapy (CCBT) or internet-delivered 
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cognitive behavioral therapy (iCBT) (Andrews et al., 2018; Kaltenthaler et al., 2006). 

Considering the present results, technological clinical approaches might want to examine 

whether patients potentially use technological interventions partly to avoid face-to-face social 

interactions, in addition to using them as a therapeutic tool. Needless to say, patients should be 

encouraged to seek treatment, be it through face-to-face or online programs or sessions. 

However, technological interventions and therapies in general should recognize the importance 

of helping patients engage in face-to-face social interactions, even if the intervention is based 

on online programs or sessions. Developers of technological tools must carefully consider the 

importance of preventing the technological intervention from being used as a safety behavior 

in future studies.   

Additionally, social values tend to be more important to patients compared to other 

values (e.g., spirituality, recreation, or physical self-care) (Wersebe et al. 2017), and increasing 

values-related behavior precedes a reduction in suffering (Gloster et al. 2017b). Thus, if 

patients have strong social values and are encouraged to engage more often in those, for 

instance through more face-to-face social interactions, not only might more PA be a 

consequence but also a reduction in suffering. Increasing values-related behavior is also related 

to flexible responding, which helps buffer the impact of stress on social interactions (Gloster 

et al. under review). 

This study had several limitations: First, participants reported considering the time 

since the last reminder and not how they felt during a social interaction. However, ESM 

(today’s gold standard) provided more close-meshed information, including state affect, which 

can be valuable in therapy (Scollon, Chu, & Diener, 2009). Second, the categorization of the 

technological types of social interactions was subjective. Verification via one’s smartphone log 

is technologically possible. However, we chose to maximize data security by issuing 

participants a study smart phone. Future research that wishes to use participants own phone 
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would allow such verification. This would require researchers to balance data security issues 

and participants would need to give researchers access to their personal smartphone. Third, 

even with this fine-grained data and rich multilevel structure, it is not possible to claim 

causality, although it is suggested that social experiences are more likely to precede affect than 

follow it (Vranceanu et al., 2009). Future studies might investigate temporal properties of 

antecedents and consequences. Fourth, within phone and internet/chat social interactions, there 

are possibilities of communicating that probably differ in their information availability (e.g., 

phone calls vs. text messages, anonymous chat rooms vs. Skype calls). However, the focus was 

on finding potential differences between phone social interactions and internet/chat social 

interactions generally, as opposed to differences within one type of social interaction. Future 

studies may include additional items to differentiate text messages and phone calls.  

These limitations notwithstanding, this study provides new insights into the social 

interactions of individuals diagnosed with MDD and SP, also by countering the lack of studies 

explicitly investigating relationships between clinically relevant social anxiety and online 

communication (Schulz & Hoyer, 2016). To the best of our knowledge, this is the first study 

to investigate different types of social interactions, combined with different affect states (PA 

and NA), across a mood disorder, an anxiety disorder, and a CG, hence testing for specificity 

while also testing the moderating effect of affect. Therefore, this study has practical 

implications: lower NA levels and higher PA levels might aid the patient to be more open to 

experiences and situations, possibly leading to a more fulfilling life. Moreover, it also 

contributes to theoretical knowledge: the association of different types of social interactions 

with PA and NA might help uncover mechanisms for the maintenance or alleviation of MDD 

and SP.  

Research to date mainly focused on whether a social interaction occurred. However, 

this study shows that how a social interaction occurs is equally important: Participants 
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diagnosed with MDD or SP engaged more often in phone social interactions and less in face-

to-face social interactions. Across all groups, when PA levels were high, more face-to-face 

social interactions were reported, while when NA levels were high, more technological social 

interactions were reported. Despite our advancing technology certainly making many things 

easier or even possible, at least in terms of affect, our phones and the internet cannot replace 

real-life interactions.   
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Frequencies of social interactions by type between patients diagnosed with major depressive disorder or social phobia and the control group. 
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[Figure 1 here] 

Figure 1. Differences in engagement in different types of social interaction, depending on diagnostic group (MDD, SP, CG), based on results of 

the GLMM. The MDD and SP groups used their phones significantly more often than did the CG. CG: control group; MDD: major depressive 

disorder; SP: social phobia. *p < 0.05 

 

[Figure 2 here] 

Figure 2. Differences in engagement in different types of social interaction, depending on diagnostic group (MDD, SP, CG) and state negative 

affect and positive affect, based on results of the GLMM. Panels (a) to (c) correspond to negative affect, panels (d) to (f) correspond to positive 

affect. The relationships between mean centered state negative/positive affect and the probability of a type of social interaction are depicted on 

group level (black, medium gray, and light gray lines). The relationships on the group level are all significant (p < 0.00). CG: control group; MDD: 

major depressive disorder; SP: social phobia. 
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