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Abstract 

Introduction. Recent research found negative associations between loneliness and gratitude, 

highlighting the importance of gratitude in the context of loneliness. However, previous 

literature assessed these constructs mainly on the trait-level, omitting the dynamic nature of 

both constructs in daily life. Therefore, this study investigated this association both on the 

trait and state level in order to be able to distinguish between-person from within-person 

effects.    

Method. The experience sampling method (ESM) was used for seven consecutive days 

among 34 university students (Mage = 20.65; SDage =3.15). Recruitment was done via 

convenience sampling. State loneliness/gratitude was assessed three times a day, whereas 

trait loneliness/ gratitude once at the end of the study period with the UCLA Loneliness Scale 

and Multi-Component Gratitude Measure. In order to analyse the data, linear mixed model 

analyses (LMM) were conducted.            

Results. The results revealed variability in state loneliness and state gratitude within- and 

between persons. Strong, positive associations were found between trait and average state 

loneliness, as well as trait and average state gratitude. A significant negative association was 

found between loneliness and gratitude on the trait level. Further, the results showed a 

significant, negative within-person and between-person associations ( = -.30, SE=.03, p < 

.001 &  = -.18, SE=.05, p < .001), indicating that with higher momentary and average 

gratitude levels lower levels of loneliness are predicted.  

Conclusion. This study provides new insights into people’s momentary feelings of loneliness 

and gratitude, and how these constructs are associated in daily life among students, adding to 

and expanding existing literature. On top of that, the findings of this study can serve as an 

inspiration for future research, developing tailored, timed interventions aimed at decreasing 

people’s loneliness in daily life.  
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Introduction  

Loneliness is a public health problem in all age groups. The majority of all human 

beings experience the need to socialize with others by nature (Heinrich et al., 2006). The 

famous psychologist Abraham Maslow (1958) integrated love and belonging into his concept 

of the hierarchy of needs necessary for self-actualization. Based on his theory, interpersonal 

relationships refer to friendship and intimacy (McLeod, 2007). A problematic consequence of 

the lack of social relationships is loneliness. As loneliness is primarily associated with 

various negative mental and physical health consequences (Cacioppo & Cacioppo, 2000; 

Cacioppo et al., 2018), it has become an increasingly important topic in recent years.  

 Interestingly, several researchers emphasize the relevance of gratitude in the context 

of loneliness. This is not surprising, considering the positive outcomes of gratitude on 

people’s mental and physical health (Emmons & McCullough, 2004). Several cross-sectional 

studies found a significant negative association between loneliness and gratitude (Caputo, 

2015; Frinking et al., 2020; Ni et al., 2015; O’Connell et al., 2016), indicating the beneficial 

role of gratitude on loneliness. Besides, an experimental study by Bartlett and Arpin (2019) 

found that a simple gratitude exercise decreased feelings of loneliness among the older 

population, emphasizing the potential of gratitude for reducing loneliness.    

 Although the association between loneliness and gratitude is a well-established topic, 

traditional research, e.g., cross-sectional studies, mainly explored both constructs on the trait 

level (between-person) using one-time assessment. However, both loneliness (van Roekel et 

al., 2018) and gratitude (Wood et al., 2008) can be conceptualized as dynamic, state-like 

constructs which can vary across the day within individuals, emphasizing the importance of 

measuring these constructs multiple times a day in a natural environment. Using one-time 

measurements only allow for between-person effects, leaving within-person effects 

unexamined (Curran & Bauer, 2011). Further, one-time measurements require participants to 

self-report retrospectively, which can result in recall bias (Raphael, 1987; Myin-Germeys & 

Kuppens, 2021). To account for the current limitations in traditional studies, the experience 

sampling method (ESM) can be used.       

 Using ESM, participants can report their feelings and emotions multiple times a day, 

thus providing insight into within-person fluctuations in psychological constructs in a daily 

context (Myin-Germeys & Kuppens, 2021). Further, gaining insight into people’s momentary 

feelings and emotions with ESM can be the basis for future research, which develop and 

optimize daily tailored interventions (Myin-Germeys & Kuppens, 2021). As there is a lack of 
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research that differentiates within- and between person effects, investigating the association 

between loneliness and gratitude on the trait as well as on the state level simultaneously can 

give more insight into people’s emotional states in real-time, daily life moments.  

Trait and State Loneliness          

 It is important to note that loneliness is not synonymous with being alone, meaning 

that one can be socially isolated without experiencing feelings of loneliness and vice versa 

(Nilsson et al., 2006). Loneliness refers to the subjective perception of a lack of social 

relationships (Tam & Chan, 2019). More specifically, loneliness can be defined as a negative 

emotion that arises when there is a discrepancy between desired and existing social 

relationships (Heinrich et al., 2006).         

 Recent research shows that many people experience loneliness constantly, which 

points to loneliness as a personality trait (Roberts & Krueger, 2021). A meta-analysis found a 

positive association between trait loneliness and neuroticism as well as a negative association 

between trait loneliness and extraversion, agreeableness, and conscientiousness. For instance, 

introverts experience more feelings of loneliness than extroverts (Buecker et al., 2020). 

Hence, loneliness can be viewed as a trait-like construct belonging to an individual’s 

personality. This means that people differ from each other with respect to their average 

feelings of loneliness (Buecker et al., 2020). Besides, traditional studies used mainly one-time 

retrospective assessments such as the UCLA Loneliness Scale by Russell (1996), assessing 

trait loneliness. A lot of literature investigated the association between general levels of 

loneliness and health consequences such as obesity, coronary heart disease, and chronic pain 

(Wang et al., 2018). Besides, high feelings of loneliness are associated with psychosomatic 

disorders, depression and anxiety (Nilsson et al., 2006) as well as an increase in smoking and 

alcohol consumption (Hawkley & Cacioppo, 2010). These studies explored loneliness more 

on the general, trait-like level without considering fluctuations in this construct. However, 

loneliness is not only conceptualized as trait but also as state in literature (van Roekel et al., 

2015).            

 An influencing paper by van Roekel et al. (2018) that measured state loneliness 

among early adolescence on six consecutive days using ESM stated that loneliness can be 

understood as a dynamic construct that changes depending on the social context someone is 

in. They found that external factors such as the type of day (e.g., working days vs. weekend) 

or company (e.g., being alone vs. being with others) can influence how lonely someone feels 

in certain situations. Further, they found that adolescence experiencing high levels of trait 
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loneliness, also experience higher levels of state loneliness when being alone. This finding 

provides evidence for the differential reactivity hypothesis, which states that people who feel 

lonely tend to react differently to external factors such as the company of others than those 

who feel less lonely (van Roekel et al., 2018).        

 Notably, another ESM study by Meng et al. (2020) found associations between state 

loneliness and daily emotions such as fear and anger. Another association was found between 

state loneliness and state psychological distress, such as stress and anxiety (Yung et al., 

2021). Similar to the studies exploring trait loneliness, state loneliness also seems to lead to 

negative health consequences. Although a few studies explored the momentary feelings of 

loneliness in daily life and found a positive association between trait and state loneliness, 

there is still scarce research regarding the variability in state loneliness within and between-

persons and the trait and state loneliness association, emphasizing the importance of 

investigating these relations in this study. In order to better understand how momentary 

feelings of loneliness fluctuate within individuals in daily life, assessing state loneliness using 

ESM is relevant.  

Trait and State Gratitude         

 While feelings of loneliness are associated with negative health consequences, 

positive emotions such as gratitude gained more and more attention in recent literature 

because of their positive impact on an individual’s mental and physical health (Emmons & 

Shelton, 2002). As with loneliness, gratitude can be conceptualized as a trait and a state 

(Wood et al., 2008).          

 Gratitude, as a trait-like construct, can be defined as stable and persistent feelings of 

appreciation towards others or positive aspects of life (Alkozei et al., 2018). Moderate 

associations between gratitude and the Big five personality traits were found (Szcześniak et 

al., 2020; Wood et al., 2008). More specifically, gratitude is positively associated with 

extraversion, openness to experience, agreeableness and conscientiousness whereas it is 

negatively associated with neuroticism (Szcześniak et al., 2020). Hence, e.g., extraverts are 

more grateful than introverts, indicating that gratitude can be part of a person’s personality 

and thus be treated as a stable, trait-like construct. Existing studies mainly assessed gratitude 

using the retrospective one-time measurement Gratitude Questionnaire-Six Item Form (GQ6) 

by McCullough et al. (2002) which treats gratitude as a trait, neglecting the dynamic nature 

of gratitude.          

 Extensive research indicated the positive benefits of gratitude on people’s health. 
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Several studies found negative associations between trait gratitude and several constructs of 

psychological wellbeing such as depression, anxiety and negative affect (Kashdan & Breen, 

2007; Măirean et al., 2019). Additionally, dispositional gratitude can increase positive affect 

and prosocial characteristics (Emmons & Mishra, 2011) and is positively associated with 

mental wellbeing (Watkins et al., 2003). According to Dickens (2017), gratitude interventions 

can enhance people’s wellbeing, life satisfaction and diminish depressive symptoms and 

negative affect, indicating the beneficial role of gratitude on people’s mental health. Although 

existing studies have shown that gratitude can be a beneficial source of positive health 

outcomes, gratitude was mainly assessed on the trait level, neglecting the fluctuating nature 

of gratitude. However, gratitude can also be understood as a dynamic, state-like construct 

(Wood et al., 2008).         

 Conversely to trait gratitude, state gratitude can be defined as a ‘momentary, positive 

emotion experienced after an unsolicited act of kindness’ (Skrzelinska & Ferreira, 2020, p.1). 

State gratitude refers to gratitude as emotion or mood (Wood et al., 2008). Further, gratitude 

as a state-like phenomenon varies during the day, depending on external factors such as the 

social context (Alkozei et al., 2018). It was found that state gratitude is negatively associated 

with aggression (DeWall et al., 2012). Additionally, a recent study by Gallagher et al. (2020) 

found that state gratitude acts as a buffer against cardiovascular stress reactivity, while this 

does not apply to trait gratitude, emphasizing the importance of treating state and trait 

gratitude as separate constructs. Moreover, McCullough et al. (2004) found a positive 

association between trait and state loneliness, showing that high levels of trait gratitude can 

lead to high levels of state gratitude on average.      

 Although state gratitude can lead to positive health outcomes (Gallagher et al., 2020, 

Ginty et al., 2020), research is still lacking considering the variability of state gratitude within 

individuals. Since tailored interventions can be effective methods to achieve positive within-

person changes (Dickens, 2017), getting a more detailed picture of momentary feelings of 

gratitude in people’s daily life can provide relevant information for existing interventions.  

Gratitude and Loneliness         

 Several experimental and cross-sectional studies found a negative association between 

gratitude and loneliness (Caputo et al., 2015; Frinking et al., 2020; Ni et al., 2015, O'Connell 

et al., 2016). However, to the author’s knowledge, only one experimental study explored the 

association between state loneliness and gratitude in the older population (Bartlett & Arpin, 

2019). They found that on days with high state gratitude, individuals felt less lonely. 

https://journals.sagepub.com/doi/full/10.1177/0164027519845354?casa_token=hODSIR8AJpEAAAAA%3A5YZeX0t0--oMRtuCamlmhm2n629SbmRMUxrQvBiCTyJc_ELrlSCfuy-TMgpPeW7vFzNrJptFDjHo4w
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 Interestingly, several theoretical frameworks could explain the negative association 

between loneliness and gratitude on the trait level. For instance, the Broaden and Build 

Theory by Fredrickson (2001) argues that gratitude, like other positive emotions, can expand 

a person’s repertoire of thought and action whereby personal resources such as social 

relationships can be built, which might lead to a reduction in loneliness. Further, grateful 

people tend to be more optimistic and hopeful (Alkozei et al., 2018) and are more prone to 

seek social support (Wood et al., 2008). In addition, gratitude is positively associated with 

positive memory bias, meaning that grateful people remember positive situations more easily, 

which in turn increases wellbeing (Watkins et al., 2004).        

The present study         

 Although the association between loneliness and gratitude seems to be well 

established in literature, previous cross-sectional studies examined this association mainly at 

the trait level using one-time assessments and disregarded this association on the state level 

(within-person) in daily life. Due to the fluctuating nature of loneliness and gratitude, it is of 

great importance to assess the momentary feelings of loneliness and gratitude using ESM, as 

this allows for a better understanding of a person’s internal state in a real-time context and 

provides more accurate results. This can be relevant for existing theories which explain this 

association such as the broaden-and-build theory. Further, it might serve as basis for future 

studies, which develop and enhance individualized, timed interventions (Myin-Germeys & 

Kuppens, 2021), aiming at increasing gratitude and reducing feelings of loneliness in daily 

life. Importantly, to the author’s knowledge, no study so far differentiates between-person 

effects from within-person effects. However, conclusions from between-person effects cannot 

be drawn on within-person effects as these effects may differ greatly (Curran & Bauer, 2011), 

meaning that the negative trait association between loneliness and gratitude cannot apply to 

the state association. The between-person effect describes how people’s emotions, feelings 

and behaviour differ from each other, while the within-person effect explores how emotions, 

feelings and behaviours vary within a person depending on the context and situation by 

collecting individual’s data multiple times a day (Myin-Germeys & Kuppens, 2021). Thus, 

this study aims to invesigate the variability of loneliness and gratitude, and the association of 

these constructs within- and between persons.     

 First, we examined to what extent state gratitude and state loneliness fluctuate. Based 

on prior research (Alkozei et al., 2018; van Roekel et al., 2018), it is hypothesized that both 

constructs show variability within-and between individuals. Second, the association between 
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trait gratitude and trait loneliness will be replicated. In line with previous literature (e.g., 

Caputo et al., 2015), it is assumed that trait gratitude is negatively associated with trait 

loneliness. Third, the association between the traits and states of gratitude and loneliness will 

be investigated. In line with recent studies (McCullough et al., 2004; van Roekel et al., 2018), 

it is hypothesized that people with high trait gratitude/loneliness will also be high in average 

state gratitude/ loneliness. Fourth, it is explored whether the association between state 

loneliness and state gratitude is more a between or within-person association. It is 

hypothesized that loneliness could be both predicted by trait as well as state gratitude as both 

can diminish negative emotions (DeWall et al. 2012; Watkins et al., 2003). 

 

Methods 

Participants            

 Inclusion criteria for this study entailed being enrolled at a university, being at least 

18 years old, having a good command of English, and owning a smartphone with the iOS or 

Android operating systems. Although a total of 59 participants had registered for this study, 

participants who were using an Apple device were hindered from taking part in this study due 

to technical problems, leading to an incompatibility between the TiiM app and the iOS 

system. Besides, participants who did not complete the trait questionnaire or did not fill in all 

state measures were removed from this study, resulting in a total of 34 participants. 

Design and Procedure         

 The present study draws on the data sets of a recent study by Adam (2020) and 

Wallisch-Prinz (2010). To measure loneliness and gratitude both on the state and trait level, 

the Experience sampling method (ESM) was used. This longitudinal method captures real-

time, daily life experiences by measuring an individual’s behaviour, emotions and feelings 

multiple times a day (Myin-Germeys & Kuppens, 2021). Ethical approval was given by the 

faculty of Behavioural, Management and Social Sciences (BMS) of the University of Twente 

(Request-Nr: 191272). Recruitment was achieved via convenience sampling. More 

specifically, the survey was shared via the SONA system (Test Subject Pool of the University 

of Twente) and various social media platforms. Participants who took part in this study via 

SONA system were rewarded with 2.5 credits. Students outside of the University of Twente 

were not rewarded for their participation. In addition, the data collection took place in 

November 2019.          

https://journals.sagepub.com/doi/full/10.1177/0164027519845354?casa_token=hODSIR8AJpEAAAAA%3A5YZeX0t0--oMRtuCamlmhm2n629SbmRMUxrQvBiCTyJc_ELrlSCfuy-TMgpPeW7vFzNrJptFDjHo4w
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 The total study duration comprises nine days, where the first day involved informing 

and preparing the participants about the actual study. In particular, participants needed to 

subscribe either via the SONA-System or the URL link of TiiM. Furthermore, they had to 

enter their email address, their age, gender, nationality and confirm to be a registered student. 

They also received the request to download the TiiM app on their smartphones to follow the 

next steps of the study and to fill in the questionnaires the following days. Participants were 

then notified that more information would be available in the app tomorrow morning. On the 

second day, further information was given via the app regarding the background of the study, 

study design, participant rights and contact information. Besides, the participants were asked 

to give consent to participate in the study. During the actual study period (the last seven 

days), participants were required to fulfil the provided questionnaires three times a day. On 

the last day (day 9), participants needed to fill in the trait questionnaires for loneliness and 

gratitude.  

Materials            

 To compile the online survey of this study, ‘The Incredible Intervention Machine 

(TiiM)’ was used, developed and maintained by the BMS Lab of the University of Twente. 

TiiM is an intervention helping researchers designing online surveys which can be applied on 

mobile phones, offering Android or iOS systems. To obtain the relevant data, the Multi-

Component Gratitude Measure (Morgan et al., 2017) and the UCLA Loneliness Scale Third 

Version (Russell, 1996) were formatted into the online survey. With TiiM, questions can be 

combined into modules that were presented to the participants at fixed time frames. As 

emotions and feelings can vary during the day (Myin-Germeys & Kuppens, 2021), 

participants needed to respond to the questions three times a day, namely between 8 AM and 

10 AM, 12 AM and 2 PM, and 7 PM and 9 PM for seven consecutive days. This study period 

was chosen because it captures participants’ feelings in different contexts, namely during the 

weekdays and the weekend (Myin-Germeys & Kuppens, 2021), allowing for more 

informative and precise data.         

 To provide a comprehensive and easy survey to the participants, the questions were 

repeatedly tested and adjusted accordingly. Prior the data collection, two participants 

evaluated the application’s features including the survey’s interface, the timing of the 

application and the functionality of the response items. Due to technical issues with the 

reminder function, the first four participants who signed up for this study were taught to 

manually set the reminders themselves. As this method resulted in low response rates, the 
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researchers sent manual reminders in the form of push notifications, increasing the response 

rate. Besides, if participants did not respond to the questions 30 minutes before the end of a 

time frame, further reminders were sent to them individually. Reminding participants is a 

crucial part of ESM as it informs participants when to provide data, decreasing participant 

burden (van Berkel et al., 2017). 

State Measurements          

 Gratitude. To measure the participant’s momentary feelings of gratitude, the single 

item ‘I am grateful right now’ was used. Previous studies assessed state gratitude with either 

a single item (DeWall et al., 2012) or multiple items (McGuire et al., 2020). However, in 

order to decrease the participant burden and increase the response rate, the state measure is 

kept as short and concise as possible (Myin-Germeys & Kuppens, 2021). Hence, this study 

uses only one item. The participants could respond on a 7-point Likert Scale, ranging from ‘1 

= strongly disagree’ to ‘7 = strongly agree’. This indicates that participants obtaining a high 

score experience high levels of gratitude.      

 Loneliness. The participant’s momentary feelings of loneliness was assessed by using 

the single item ‘I feel lonely right now’. This item was already used in the study by van 

Roekel et al. (2018). Participants responded on a 7-point Likert Scale, ranging from ‘1 = 

strongly disagree’ to ‘7 = strongly agree’. Scoring high on this scale means experiencing high 

feelings of loneliness.         

 Considering the validity of the gratitude and loneliness items, correlational analyses 

were conducted to assess the associations between state and trait gratitude as well as state and 

trait loneliness (Csikszentmihalyi & Larson, 2014). Strong associations between state and 

trait gratitude (r=.683, p<.001), as well as state and trait loneliness were found (r=.651, 

p<.001), indicating these single items as valid measurement instruments of gratitude and 

loneliness.  

Trait Measurements         

 Gratitude. Trait gratitude was measured using the Multi-Component Gratitude 

Measure (MCGM) by Morgan et al. (2017). This instrument assesses gratitude as a moral 

virtue. It consists of 29 items that could be answered on a 7-point Likert Scale from ‘1 = 

strongly disagree’ to ‘7 = strongly agree’. The MCGM contains three subscales, namely the 

emotional, attitudinal and behavioural subscale. The first subscale, measuring emotional 

gratitude, includes six items, e.g. ‘I feel grateful for the people in my life’, attitudinal 

gratitude is assessed by ten items, e.g. ‘I believe gratitude is an important value to have’ and 
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the behavioural subscale consists of 13 items, e.g. ‘I make it a priority to thank others’. As 

the MCGM entails reversed items, some items needed to be recoded. For statistical analyses, 

a total gratitude score was obtained by adding the scores of the three subscales. Further, this 

total score ranges from 29 to 203. The higher the sum score, the higher the level of gratitude. 

According to Morgan et al. (2017), all three subscales showed good internal reliability and 

construct validity. In this study, Cronbach’s alpha was categorized as good (α = .87).  

 Loneliness. Trait loneliness was assessed with the UCLA Loneliness Scale of Russell 

(1996), ascertaining how often a person experiences the feeling of loneliness in general. This 

scale contains 20 items and uses a 4-point Likert Scale from ‘1 = never’ to ‘ 4 = always’. An 

example item  is ‘How often do you feel lonely?’ Some items needed to be reversed. After 

adding all items, the sum score ranges from 20 to 80. Participants with high sum scores reveal 

a high level of loneliness. Similar to the MCGM, previous research has shown that the UCLA 

Loneliness Scale has both good validity and reliability. In this study, the Cronbach’s alpha 

was classified as excellent (α = .94). 

Data analysis  

For data analysis, the software package IBM SPSS statistics v26.0 was used. To create 

graphical illustrations, Excel for Microsoft 365 was used. The two data sets were united into 

one dataset, which was converted into a long data format. Descriptive statistics were 

calculated to gain detailed information about the participant’s demographic data and to assess 

the trait and state measurements. Further, simple boxplots were constructed, investigating the 

variability of state gratitude and state loneliness within- and between persons.   

 Prior to the statistical inferences, person mean (PM) scores for state gratitude and 

state loneliness were calculated by aggregating the state data for each participant, allowing 

for between-person analyses. In contrast, the person-mean centred score (PMC) is calculated 

to allow for within-person analyses. This is achieved by subtracting the mean score of the 

state constructs from the state scores (Curran & Bauer, 2011). To enable comparison of the 

results, gratitude and loneliness were standardized by computing z-scores.   

 To investigate the association between trait gratitude and trait loneliness and the 

association between trait gratitude and average state gratitude (PM), and trait loneliness and / 

average state loneliness (PM), Pearson correlation analyses were run. According to Cohen 

(1988), correlations were classified as weak (-/+ .10 ≤ r < -/+ .30), moderate (-/+ 0.3 ≤ r < -/+ 

0.5, strong (r ≥ -/+ 0.5). Further, to assess the association between state gratitude and state 

loneliness, a linear mixed model (LMM) analysis was performed with an autoregressive 
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covariance structure (AR1), accounting for the clustered data of this ESM study. By using 

LMM, it was explored whether the association between loneliness and gratitude is more a 

within- or a between-person effect. Here, state loneliness was set as dependent variable, 

whereas the PM and PMC scores for state gratitude will be defined as fixed covariates.  

 

Results 

Descriptive Statistics          

 Out of a total of N = 59 participants, N = 34 remained due to the exclusion criteria 

mentioned above. These respondents aged between 18 and 31 years (M = 20.65; SD = 3.15). 

Regarding the gender distribution of the sample, 85% were women, 9% were men, 3 % were 

transgender, and 3 % were gender variant/non-conforming. Individuals with the nationalities 

German (50%), Dutch (38%), Indian (3%), Bulgarian (3%), Vietnamese (3%), and 

Indonesian (3%) participated in this study.      

 Descriptive statistics are displayed in Table 1, showing the minimum, maximum, 

mean scores, and standard deviations of the participant’s trait and state measures. 

Unfortunately, norm tables were not available for the Multi-Component Gratitude Measure. 

However, the sample’s gratitude level seemed to be rather high on average, as the total 

gratitude minimum score (104) indicates an average level of trait gratitude. Comparing the 

mean score of trait loneliness of the present sample (M = 45.62; SD = 10.88) with the mean 

score of the sample used by Russel (1996) (M = 40.08; SD = 9.50) that validates the measure 

by looking at the data, the current scores were approximately in line with the norm. This 

suggests a balanced degree of trait loneliness in the sample.  

Table 1 

Minimum, Maximum, Means (M), and Standard deviations (SD) for the trait and state 

measures in the final sample. 

Variable Minimum (Scale 

Minimum) 

Maximum (Scale 

Maximum) 

M (SD) 

Trait Loneliness 27 (20) 71 (80) 45.62 (10.88) 

Trait Gratitude  104 (29) 180 (203) 144.74 (17.11) 

State Loneliness 1 (1) 7 (7) 2.67 (1.57) 

State Gratitude 1 (1) 7 (7) 5.05 (1.44) 

Note. N=34 
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Considering the variability of state loneliness and state gratitude, Figure 1 and 2 

illustrate that the participants differed in their experience of momentary feelings of loneliness 

and gratitude, indicating considerable fluctuations in state loneliness and state gratitude 

between persons. In fact, variability in experiencing state loneliness and state gratitude could 

be found both within- and between-persons during the study period of one week. 

Interestingly, Figure 1 and 2 also indicate that the group mean score for state gratitude was 

higher than the group mean score for state loneliness. 

Figure 1. Boxplot illustrating the variation in experiencing gratitude for each participant with 

a reference line set to the mean of the sample (M = 5.05). The data are ranked in ascending 

order according to the mean score in state gratitude. The stars (*) signify extreme outliers and 

the circles (°) slight ones. 
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Figure 2. Boxplot illustrating the variation in experiencing loneliness for each participant 

with a reference line set to the mean of the sample (M = 2.67). The data are arranged in 

ascending order according to the mean score in state loneliness. 

Associations between loneliness and gratitude      

 Several Pearson correlations were run to investigate the association between 

loneliness and gratitude on the trait level. Further, the associations between trait gratitude and 

average state gratitude (PM score), and trait loneliness and average state loneliness (PM 

score) were conducted. First of all, the results showed a significant moderate negative 

correlation between trait gratitude and trait loneliness (r = -.48, p < .01), meaning that those 

who have a high gratitude score, tend to have a low loneliness score.    

 Second, a significant and strong positive association between trait gratitude and 

average state gratitude (r = .68, p < .01) is found. This means that people who score higher on 

trait gratitude, tend to score higher on mean state gratitude as well. Also, the results revealed 

a significant and strong positive correlation between trait loneliness and average state 

loneliness (r = .65, p < .01), indicating that people who experience higher levels of loneliness, 

experience higher levels of mean state loneliness, respectively.     

 Lastly, a LMM analysis was conducted to examine whether state loneliness is more 

associated with state gratitude at a certain time point (within-person) or with average state 

gratitude (between-person). The results showed that both state gratitude (PMC score), F(1, 

626.94) = 90.61, p < .001, and average state gratitude (PM score), F(1, 148.07) = 13.35, p < 
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.001, are associated with state loneliness. Hence, the association between state loneliness and 

state gratitude is both a within-person (state-like) and between-person (trait-like) effect. 

Further, a significant, weak negative within-person association ( = -.30, SE=.03, p < .001, 

CI[-.36, -.24]), was found and a slightly weaker, negative between-person association ( = -

.18, SE=.05, p < .001, CI[-.28, -.08]). However, due to the overlapping confidence intervals, 

it cannot be concluded that one association is stronger than the other. 

Individual case analyses         

 Since the results of the LMM analysis found a negative association between gratitude 

and loneliness, all 34 participants were analysed separately to get better insight into their 

momentary feelings of gratitude and loneliness. Figures 3, 4, and 5 demonstrate the 

association between gratitude and loneliness over one week (21 measurement points) per 

participant. More specifically, three participants are chosen that represent three different 

correlations, namely a negative correlation, a positive correlation and no correlation.  

 Figure 3 demonstrates a significant, moderate negative correlation (r = -.33, p < .01) 

between gratitude and loneliness within one participant, representing the results of the LMM 

analysis. The measurement points 7, 9, and 12 show that an increase in loneliness leads to a 

decrease in gratitude within this participant. This participant is representative of showing the 

negative, moderate association between the two constructs. Further, Figure 3 also represents 

the high fluctuations in gratitude and loneliness.   

 

Figure 3. Line graph depicting state gratitude (blue) and state loneliness (orange) per 

timepoint of participant 14.  
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In contrast to the majority of participants who presented a negative state-state association, a 

positive association between state loneliness and state gratitude could be found for a few 

participants. As can be seen in Figure 4, e.g., participant 1 shows a positive association 

between the two state constructs (r = .16). Here, state loneliness and state gratitude moved in 

the same direction, e.g., at measurement points 4 and 16 to 20.  

 

Figure 4. Line graph depicting state gratitude (blue) and state loneliness (orange) per 

timepoint of participant 1. 

Figure 5 demonstrates one participant who is an exception and differs from the rest of 

the sample. Here, the results revealed no correlation between gratitude and loneliness (r = 

.09), meaning that an association between the two constructs cannot be found within this 

participant. For instance, at measurement time points 14 and 16, loneliness increased, while 

gratitude did not decrease. Comparing this participant to the current sample, this participant 

scored stable on both gratitude and loneliness.    
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Figure 5. Line graph depicting state gratitude (blue) and state loneliness (orange) per 

timepoint of participant 24. 

Discussion 

The aim of the present study was to investigate the association between loneliness and 

gratitude among university students in their daily lives. More specifically, the variability of 

state loneliness and state gratitude, the association between gratitude and loneliness on the 

trait level, the association between trait gratitude and state gratitude as well as the association 

between trait loneliness and state loneliness were examined. Further, it was explored whether 

the association between state loneliness and state gratitude is more a momentary, within-

person or more an average, between-person association.      

 The first hypothesis that claims that state gratitude and state loneliness vary within- 

and between persons can be confirmed, providing evidence for the fluctuating nature of these 

constructs. Besides, the results revealed a moderate, negative association between trait 

loneliness and trait gratitude, meaning that those who have a high average level of gratitude, 

also have a low average level of loneliness and vice versa. In line with the expectations, 

strong, positive associations between trait loneliness and average state loneliness and trait 

gratitude and average state gratitude were found, meaning that people who score higher on 

trait gratitude/loneliness, also score higher on mean state gratitude/loneliness. Lastly, the 

results revealed that momentary feelings of loneliness are both negatively associated with 

state gratitude and average state gratitude. The within-person association was stronger than 

the between-person association in the current sample. However, on the population level, it 

cannot be concluded that one association is stronger than the other one.  
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Interpretation of the results         

 The finding of the variability in loneliness is in line with the findings by van Roekel et 

al. (2018), stating that state loneliness depends on the type of the company or the type of the 

day. More specifically, they found that state loneliness can vary both within- and between 

individuals depending on the context. Further, within- and between person variability in 

loneliness was found in adults in an ESM study by Chui & Diehl (2021). Although the 

present study also found considerable variability within- and between individuals, a different 

target group, namely students, was used, suggesting that everyone experiences loneliness 

differently, confirming the importance of distinguishing between-and within person 

associations (Curran & Bauer, 2011). Moreover, the finding of the current study, indicating 

considerable variability in gratitude within individuals over the course of one week, is in 

accordance with previous literature that defines state gratitude as a positive emotion that 

varies during the day depending on the situation the person is in (Alkozei et al., 2018; 

McCullough et al., 2002). Because the current study did not consider the social and 

environmental context for assessing the variability of state loneliness and gratitude, no 

reasons can be given for these variations. However, this study indeed found fluctuations in 

both constructs within-and between persons.       

 Moreover, the current study found a significant, strong positive association between 

trait gratitude and average state gratitude, which is in accordance with previous findings. For 

instance, DeWall et al. (2011) and McCullough et al. (2004) also found a strong positive 

association between trait and average state gratitude in the daily context, indicating that 

individuals who score high in gratefulness, also score high in state gratefulness in daily life. 

This finding can be explained with the resistance hypothesis by McCullough et al. (2004), 

stating that people who, on average, experience high levels of gratitude are primarily driven 

by their personality rather than by daily events that evoke feelings of gratefulness compared 

to people who score low on average gratitude. Further, as expected, the strong, positive 

association between trait and state loneliness found in the current study is consistent with the 

research by van Roekel et al. (2018), stating that lonely individuals experience more state 

loneliness when being alone. A possible explanation could be that lonely people tend to 

spend their time more unproductively and less meaningfully than those who feel less lonely, 

resulting in fewer activities that would reduce loneliness (van Roekel et al., 2018).  

Loneliness and gratitude          

 This study found a significant negative association between loneliness and gratitude 
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on the trait level in university students which is in line with previous research (Caputo, 2015; 

Frinking et al., 2020; Ni et al., 2015; O’Connell et al., 2016), These findings suggest that 

people who feel more grateful than others, tend to feel less lonely than others as well. The 

added value of this study is that the association between loneliness and gratitude was 

explored among university students, which is in contrast to previous studies as they explored 

the association between the trait constructs with a different target group, namely adults. This 

indicates that gratitude can have a beneficial role in different age groups ranging from the 

younger to the older population.         

 Next to the investigation of the association between gratitude and loneliness on the 

trait level, it was examined, whether the association on the state level is more a within-or 

between association. It means that it was investigated whether momentary feelings of 

loneliness are more associated with momentary feelings of gratitude (within-person, state-like 

association) or with average momentary feelings of gratitude (between-person, trait-like 

association). The results show that the association between loneliness and gratitude is both a 

within- and between person association as state gratitude and average state gratitude were 

significantly, negatively associated with state loneliness. In this sample, a slightly stronger 

association was found between momentary feelings of loneliness and momentary feelings of 

gratitude, meaning that individuals who score higher on state gratitude than his or her own 

average, score lower on state loneliness at this specific time point. However, on the 

population level, it cannot be concluded that the within-person association is stronger than the 

other one, indicating that no differences between the associations could be found. Because of 

the substantial variability in state loneliness and state gratitude between- and within 

individuals, it is reasonable that the associations were not strong.     

 The negative between-person association between loneliness and gratitude is in line 

with the study by Bartlett and Arpin (2019), which found that on days where individuals 

experience greater average state gratitude, felt less lonely among the older population. 

Besides, the negative between-person association can be explained by the ‘Broaden-and 

Build’ Theory by Fredrickson (2001), stating that positive emotions such as gratitude 

expands people’s thought-action repertoire, which in turn builds new resources, e.g., social 

bonds. Besides, grateful people are more likely to take care of other people, leading to a 

closer relationship between people (Bartlett & Arpin, 2019), which can reduce feelings of 

loneliness.           

 Further, a weak but significant within-person association was found between 

loneliness and gratitude. An explanation for this finding could be that grateful people tend to 
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integrate and apply new coping skills when facing challenging situations (Chun & Lee, 

2013). This could have helped them to prevent themselves from experiencing high feelings of 

loneliness. However, lonely people are more likely to evaluate situations negatively and be 

less sensitive to positive stimuli (Cacioppo & Hawkley, 2009), making it difficult to be 

grateful when feeling high levels of loneliness. Further, this weak within-person association 

signifies that there were exceptions, which displayed a positive association between state 

loneliness and state gratitude. In this sample, a few participants showed a positive association 

between loneliness and gratitude, which can also be seen when considering the individual 

case visualizations. This positive association supports the dual-factor model by Keyes that 

reports that people with high wellbeing can simultaneously experience mental health 

problems (Lyons et al., 2012). Hence, it might be the case that grateful individuals might be 

able to increase their level of gratefulness despite their level of loneliness.   

 As this study revealed both a negative within- and between-person association 

between state loneliness and state gratitude, it seems important to take both the momentary 

and average levels of loneliness and gratitude into account when creating precise, tailored 

interventions aimed at people suffering from loneliness.   

Strengths and limitations         

 The present study involves strengths and limitations. Starting with the main strength 

of this study, the ESM design used for this study, provided deeper insights into the 

momentary feelings of loneliness and gratitude in daily life, increasing ecological validity.   

Further, due to the assessment of both state and trait measures, within-person analysis could 

be distinguished from between-person analysis (Curran & Bauer, 2011), which was never 

done before in previous studies. Further, due to the repeated measures, momentary feelings 

could be assessed in real-time and in their natural environment, preventing recall bias (van 

Berkel et al., 2017). Another strength is the validity and reliability of this study’s trait and 

state measurement (Csikszentmihalyi & Larson, 2014). This study revealed a strong 

association between the trait and state measures, indicating good convergent validity. Further, 

both trait loneliness and trait gratitude questionnaires showed a high internal consistency, 

enabling a reliable measurement.         

 Just like other studies, the present study presents limitations. To begin with, the 

present study had technical problems with the TiiM app, so that the daily questionnaires 

measuring the momentary feelings of the respondents were not deleted after two hours. 

Hence, participants might have been answered these questions at a later time point of the day. 
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For instance, morning questions could have been answered later the day by thinking 

retrospectively about their feelings or by indicating how they felt in the moment. This would 

have diminished the ecological validity of the study. Another limitation is the sampling 

strategy. The convenience sampling strategy was used which did not include a random 

selection of participants. This study entails an over-representation of female respondents 

(85%), making it difficult to generalize the results to the general population. The last 

limitation refers to reactivity. As the state questionnaires were completed several times a day, 

participants’ attention might have been unusually drawn to their feelings, which could have 

influenced their responses. In particular, participants might have anticipated which questions 

would follow the next day and thus consciously or unconsciously changed their behaviour 

and feelings (Arndt et al., 2021; Myin-Germeys & Kuppens, 2021). 

Future research           

 To begin with, future research should consider a larger sample size and avoid the 

exclusion of participants who did not reach a 100% response rate as ESM handles missing 

data (Myin-Germeys & Kuppens, 2021). Further, it would be interesting to assess trait 

loneliness and trait gratitude before and after the state questionnaires in order to account for 

reactivity. On top of that, future research could come up with a more precise pilot test in 

order to account for the technical difficulties with the TiiM application. Lastly, as the data 

collection of this study was done one month before the COVID-19 outbreak, the level of 

loneliness might have drastically changed due to the lockdown and social distancing 

regulations. As the pandemic is still ongoing, it would be interesting to see whether these 

external factors influence the association between gratitude and loneliness.  

 This study provides relevant information about people’s momentary feelings of 

loneliness and gratitude in daily life, which can facilitate the development of tailored 

interventions such as Ecological Momentary Interventions (EMIs). According to Myin-

Germeys & Kuppens (2021), EMI’s can adopt important data from ESM studies, enabling 

individualized treatment that can be transferred from clinical settings to real-time, daily life 

moments. Thus, people suffering from high levels of loneliness could benefit from these 

types of interventions, as they could receive help whenever needed, allowing for an effective 

coping strategy in their daily context.   

Conclusion           

 Although the association between loneliness and gratitude was already established in 

previous studies, recent research considered these constructs only on the trait level, 
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neglecting the dynamic character of loneliness and gratitude. Thus, the present study provides  

more insights into the state measures by investigating the variability of these constructs 

within- and between persons, as well as the association in daily situations. As this study 

revealed that the association between loneliness and gratitude is both a between- and within 

person association, this insight may serve as a preliminary step for future research, which 

develop tailored, timed interventions aimed at helping individuals cope with high feelings of 

loneliness.   
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