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Abstract 

  With the emergence of positive psychology, gratitude has been increasingly in the 

focus of attention, therefore several studies have examined both gratitude and loneliness. 

However, literature investigating the relationship between these constructs in terms of 

momentary states is scarce. This study employed experience sampling methodology to assess 

the association between gratitude and loneliness in the daily context, taking into 

consideration trait levels of both constructs. Participants (N = 34) indicated their experience 

of gratitude and loneliness three times a day for one week with subsequent trait level 

questionnaires at the end. Trait gratitude predicted more frequent experience of state gratitude 

and less frequent experience of state loneliness, while the opposite was the case for trait 

loneliness. Furthermore, this study found a negative within-person association between state 

gratitude and loneliness, indicating that loneliness is associated with less gratitude at a 

specific moment and vice versa. The association between momentary gratitude and loneliness 

varied based on trait levels. Highly grateful individuals did not show a significant within-

person association between state gratitude and loneliness, while there was a small association 

within lonely individuals. Those with low trait levels of both constructs showed a moderate 

association. Yet, the effect of state gratitude was not carried over to the next measurement on 

the same day. These results indicate that highly grateful individuals experience gratitude 

regardless of loneliness, while for others, increased loneliness is associated with less gratitude 

and vice versa, with a weaker effect in lonely individuals.  

  



Gratitude and Loneliness in Daily Life           3 

Understanding the Association between Gratitude and Loneliness in Daily Life: An 

Experience Sampling Study 

 With the advent of positive psychology, much attention has been placed on gratitude, 

highlighting its beneficial role for mental well-being (Gulliford & Morgan, 2018). Gratitude 

interventions were found to have a range of positive effects, for instance, increases in 

happiness, life satisfaction, positive affect, as well as a decrease in depressive mood 

(Dickens, 2017). Moreover, a direct relationship between gratitude and loneliness has been 

found (Ni et al., 2015) and O'Connell et al. (2016) established the mediating role of 

loneliness in the relationship between gratitude and physical health. Additionally, another 

study showed that increased levels of gratefulness on a specific day led to fewer feelings of 

loneliness and fewer health issues (Bartlett & Arpin, 2019).  

  Hence, there is an association between gratitude and loneliness. Yet, literature 

sparsely distinguishes between the state and trait levels of gratitude and loneliness, 

respectively. Generally, psychological constructs, such as gratitude, can exhibit significant 

variation on the intrapersonal level. Therefore, they can vary across different situations and 

contexts (McGuire et al., 2020). These within-person fluctuations in the daily context are not 

captured with traditional, cross-sectional designs, which often utilise self-report 

questionnaires with one measurement only. While this allows capturing how people generally 

reflect on themselves, it can be subject to false recollection or biased perception of past 

events (Montag et al., 2016). An approach to overcome these limitations is the use of 

experience sampling methodology (ESM). Here, instead of administering a questionnaire at a 

single time-point, participants complete a brief questionnaire several times a day for several 

consecutive days (Myin-Germeys et al., 2018). This methodology allows to investigate the 

fluctuating, moment-to-moment human experiences of psychological constructs and to gain a 

more in-depth understanding. It allows distinguishing within-person and between-person 

effects, which is crucial to fully understand how the constructs work in real life. Therefore, 

this study aims to explore the association between gratitude and loneliness in the daily 

context, distinguishing between trait- and state levels of the constructs, using ESM.  

Gratitude 

  Many scholars define gratitude as merely the result of interpersonal exchange, 

however, others add that gratitude also consists of a broader, more general sense of being 

grateful for all kinds of different things, which includes relationships with important others in 

one’s life (Lambert et al., 2009).  
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  Gratitude can be seen as a trait, emotion, and mood, in line with the hierarchy of 

affective processes by Rosenberg (1998). Considering it as a trait, it is a stable disposition 

that causes individuals to be more prone to the affective experience of gratitude (Emmons & 

Mishra, 2011), and that can vary between individuals (McCullough et al., 2002). According 

to Watkins et al. (2004), individuals with a grateful disposition are characterized by a specific 

appreciation of small pleasures, a sense of abundance, and a general appreciation of others. 

They also encode life events in a more positive fashion (Watkins et al., 2004).  

  In contrast, as a state, emotions can be seen as both temporary affects and longer-

lasting moods (Wood et al., 2008); hence, both emotion and mood. Gratitude as an emotion 

refers to specific, brief, and acute states, which are most strongly elicited and experienced 

when one is the recipient of a benefit by another person. This, in turn, motivates to engage in 

reciprocal behaviour to increase the chances of receiving more benefits in the future 

(McCullough et al., 2001). Considered as a mood, gratitude is a more constant state, lasting 

longer than an emotion, while still being less constant than affective traits. Some individuals 

may be more prone to experience gratitude over the day, but this varies across days and is 

closely related to situational factors (McCullough et al., 2004). Generally, moods are less 

consciously available than emotions, but they are hypothesized to exert a larger influence on 

our conscious experience due to their longer duration and pervasiveness (Rosenberg, 1998). 

Specifically, the beneficial effects of gratitude (e.g. better coping with stress), are more likely 

to be caused by gratitude as a mood (McCullough et al., 2004).  

  Being a combination of emotion and mood, state gratitude is “a discrete experience 

that occurs when one perceives themselves as the recipient of a positive outcome, triggering a 

subsequent desire to reciprocate or otherwise engage in prosocial behaviour” (McGuire et al., 

2020, p. 2250). It is based on situational factors, as well as individual differences and can 

fluctuate within a person, while it also differs between individuals (Wood et al., 2008). 

 Traditionally, gratitude has mostly been examined as a trait, where it was found to 

have a range of positive effects, such as increases in well-being, positive affect, happiness, 

and life satisfaction (Dickens, 2017; Gulliford & Morgan, 2018). In practice, however, the 

differences between the different levels of affective states seem to be crucial. A study has 

shown that while trait gratitude does not have a significant effect, state gratitude does buffer 

against cardiovascular reactions of stress, therefore, being a protective health factor 

(Gallagher et al., 2020). Furthermore, it was found that state gratitude predicted 

organisational citizen behaviour (Spence et al., 2014), and led to increased satisfaction and 

cheerfulness and that this relationship is reciprocal (Jans-Beken et al., 2019). Thus, 
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emphasising the difference between state and trait gratitude; each can have distinct effects 

and should be examined separately. Curran and Bauer (2010) argue how within-person and 

between-person effects must be disentangled since they often refer to fundamentally different 

questions and associations. Failing to disaggregate different levels of psychological 

constructs this way can lead to false interferences, often referred to as ecological fallacy. For 

instance, drawing conclusions from trends observed between groups might not represent 

intraindividual trends. Perhaps higher trait levels of gratitude generally lead to frequent 

experience of state gratitude in general, while this effect is not necessarily apparent in single 

individuals, who might experience a lot of fluctuation or constant low levels of state gratitude 

in general. Results should not be generalised without considering intraindividual trends.   

  Underscoring the distinctiveness, the social-cognitive model (Wood et al., 2008) 

explains that there is no direct relationship between trait and state gratitude, but that this 

relationship is fully mediated by benefit appraisals. Trait gratitude is strongly associated with 

benefit appraisals, and these in turn are linked to state gratitude. Higher trait gratitude leads to 

more frequent experiences of benefit appraisals, which causes more state gratitude. 

Specifically, benefit appraisals refer to the costs required from the benefactor, the perception 

of a genuinely helpful motive, and the identification of the benefit as valuable. This model 

explains how benefit appraisals are the specific mechanism linking individuals with high 

levels of trait gratitude to experience state gratitude more frequently.   

Loneliness 

  While gratitude is a positive psychological construct, loneliness refers to the 

corresponding distressing feeling when one perceives a lack of quantity or quality in one’s 

social relationships (Hawkley et al., 2008). Yet, lower quality in social relationships was 

found to be more pertinent to feelings of loneliness than the mere lack of quantity (Pinquart 

& Sorensen, 2001). While some researchers define loneliness as a one-dimensional construct, 

others describe it as multidimensional. Two popular dimensions of loneliness are emotional 

loneliness and social loneliness, which both share an underlying discrepancy between the 

desired and actual level of social relationships (Buecker et al., 2020). Emotional loneliness 

describes the perceived absence of a significant other in one’s life, while social loneliness 

describes the absence of a social network (Weiss, 1973). Here, the former refers more 

strongly to the lack of quality and the latter refers to the lack of quantity when one feels 

lonely. Moreover, while subjective social isolation can be seen as similar to loneliness, 

objective social isolation is distinct (Hawkley & Cacioppo, 2010).   

  Similar to gratitude, loneliness can be conceptualised at a trait and a state level. 
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Considering loneliness as a more stable disposition, a meta-analysis has shown that of the Big 

Five personalities only neuroticism is positively associated with loneliness, while the other 

personality traits are negatively correlated with loneliness (Buecker et al., 2020). The authors 

suggest that lonely persons are on average more introverted and neurotic, while at the same 

time they tend to score lower on agreeableness and conscientiousness. More specifically, 

another meta-analysis has shown loneliness to exhibit trait-like characteristics, as some 

individuals, despite life circumstances, feel lonelier than others. Yet, loneliness does not seem 

to be a perfectly stable trait (Mund et al., 2019).  

  States of loneliness may be dependent on external triggers, like the social context and 

the time of the day (van Roekel et al., 2018). Most studies examining state loneliness 

conceptualise it as the amount of loneliness one perceives in a specific moment (e.g. Tam & 

Chan, 2019; van Roekel et al., 2018). State loneliness might be influenced by different types 

of responses to the environment and context of a situation, namely, affective, behavioural, 

and cognitive responses (van Winkel et al., 2017).  

  Generally, feelings of loneliness motivate individuals to connect or reconnect with 

others (Hawkley & Cacioppo, 2010). Still, if loneliness persists, it can have detrimental 

consequences, such as increased incidence of diseases (Caspi et al., 2006; Hawkley et al., 

2006), and higher mortality (Perissinotto et al., 2012; Rico-Uribe et al., 2018). Moreover, 

loneliness was found to exert a significant effect on depression (Erzen & Çikrikci, 2018), and 

lead to decreased mental health (Beutel et al., 2017) and sleep quality (Matthews et al., 2017).

 Most research examining loneliness has focused on trait loneliness, highlighting 

general tendencies instead of momentary experiences (van Winkel et al., 2017). Individuals 

with high trait loneliness were found to anticipate social interactions more negatively, expect 

rejection and be less responsive to positive stimuli (Cacioppo & Hawkley, 2009; Hawkley & 

Cacioppo, 2010). Moreover, they often behave according to their negative expectations, thus, 

initiating a self-fulfilling prophecy, where external factors are perceived as the cause of social 

distance (Newall et al., 2009). 

  Yet, some studies examined state loneliness. An experience sampling study using 

lagged analyses has shown that state loneliness leads individuals to evaluate social situations 

more negatively and withdraw from them (van Winkel et al., 2017). Further, it was found that 

state loneliness is associated with negative affect and emotional hypervigilance (Meng et al., 

2020), depends on the social context (van Roekel et al., 2014), and that increased Facebook 

use can be predicted by state loneliness, but that the strength of this association varies across 

individuals (Reissmann et al., 2018).  
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Gratitude and Loneliness  

  Previous studies found a relationship between gratitude and loneliness (Bartlett & 

Arpin, 2019; Caputo, 2015; Ni et al., 2015; O'Connell et al., 2016). However, these mostly 

focused on the trait levels of the respective construct. Bartlett and Arpin (2019) examined 

daily fluctuations in both gratitude and loneliness in older adults and found that on days with 

high state gratitude, individuals felt less lonely. Thus, a negative within-person association, 

which similarly indicates that higher loneliness was associated with less gratitude. They 

further found evidence that a gratitude intervention can increase this association compared to 

a control group.  

  There are several mechanisms which could explain a negative between-person 

association, while it remains unclear to what degree this could be applicable on the within-

person level. Individuals with high trait gratitude were more likely to experience a positive 

memory bias; hence, pleasant events come more easily to mind and have a larger positive 

emotional impact, increasing subjective well-being (Watkins et al., 2004). High levels of 

gratitude also increase the forming and maintenance of relationships (Algoe et al., 2008), and 

increase the perception that one has close others easily available (O’Connell et al., 2018). It 

could be hypothesized that this, in turn, helps individuals high in trait gratitude to be less 

strongly affected by momentary states of loneliness.   

  Furthermore, grateful individuals were found to display higher levels of well-being,  

spirituality or religiousness, and prosociality than less grateful individuals (McCullough et 

al., 2002). Considering the relationship with loneliness, the latter deems to be particularly 

important, as lonely individuals perceive a lack of quantity or quality in their social ties 

(Hawkley et al., 2008). Similarly, state gratitude is defined by prosocial behaviour (McGuire 

et al., 2020), hence, it might negatively affect loneliness on the within-person level, reducing 

it momentarily. A previous ESM study found that trait gratitude, and a sense of abundance 

more specifically, were associated with momentary positive affect (Simons et al., 2020). 

Additionally, grateful individuals showed higher levels of positive emotions (McCullough et 

al., 2002), which, considering the broaden-and-build theory (Fredrickson, 2001), lead an 

individual to have a broader focus of attention and to build enduring social resources, 

potentially mitigating state loneliness.   

  More specifically, while positive emotions can be transient on a state level, they do 

have persisting effects. Being exposed to them repeatedly leads an individual to enter a 

positive spiral with a broader thought-action repertoire and more psychological resources, 

including social resources (Garland et al., 2010). Yet, it is not specifically clear whether state 
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gratitude and state loneliness progress with opposing tendencies in the daily context of 

individuals or whether they develop analogous to each other. Moreover, it is unclear whether 

there are differences between individuals with different respective trait levels of gratitude and 

loneliness. In a similar vein, it could be interesting to investigate whether the repeated 

experience of state gratitude is associated with higher, lasting trait levels of gratitude 

(Garland et al., 2010), and whether gratitude also has a lasting effect on loneliness. So, 

whether high gratitude associates with less loneliness later. Hence, considering these different 

mechanisms, it needs to be investigated how gratitude and loneliness progress in the daily 

context, and whether the relationship differs according to individuals’ trait levels.  

The Present Study  

  Taking this information into consideration, many studies have investigated either 

gratitude, loneliness or the relationship between these two constructs. While, for instance, the 

broaden-and-build theory could be a relevant theory to explain this association, there is a lack 

of understanding of how state gratitude and state loneliness develop in the daily context. It 

would be particularly valuable to study fluctuations in state levels to investigate whether state 

gratitude and state loneliness develop in opposed directions. Moreover, the respective trait 

levels should be considered. It could be expected that high trait levels of gratitude correlate to 

a higher frequency of state gratitude and that correspondingly there is less experience of state 

loneliness. In contrast, it could be expected that those higher in trait loneliness would display 

an opposing tendency, experiencing more states of loneliness and fewer states of gratitude. 

Lastly, it would be interesting to find out whether state gratitude correlates negatively with 

state loneliness at the next measurement, so whether there is a carry-over effect. The goal of 

this study is therefore to explore gratitude and loneliness and their respective daily 

fluctuations in order to get a more thorough understanding of both constructs and their 

association. From that, the following research questions can be drawn: 

1. Exploring the within-person association between state gratitude and state loneliness in 

daily context: How are these constructs associated?  

a. Is the within-person association different based on high or low trait levels of 

gratitude?  

b. Is the within-person association different based on high or low trait levels of 

loneliness? 

c. Is there an association between previous state gratitude and state loneliness at 

the next measurement? 
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Methods 

Design 

  The current study is a post-hoc analysis of the data collected by Adam (2020) and 

Wallisch-Prinz (2020). Data were collected using experience sampling methodology to assess 

participants’ state levels of gratitude and loneliness, respectively. In addition, a questionnaire 

was used to assess demographic information, as well as trait levels of gratitude and 

loneliness. The study was part of a larger study that included additional psychological 

constructs which are not described here.   

Participants 

  In total, 59 students took part in the study. Incomplete data, caused either by technical 

difficulties with the state measurements or by not completing the final questionnaire were 

removed (n = 25), as well as n = 1 participant after visual inspection of the responses. Hence, 

N = 34 participants were included and completed the study. The sample consisted exclusively 

of university students. To be included, participants had to be at least 18 years of age, be 

proficient in the English language, and required a smartphone running either Android OS or 

iOS to complete the study. The average age of participants was 20.65 (SD = 3.15) years. The 

sample consisted of 85% women (n = 29), 9% men (n = 4), as well as 3% transgender (n = 1) 

and 3% diverse (n = 1).  Participants were German (50%), Dutch (38%), Indian (3%), 

Bulgarian (3%), Vietnamese (3%) and Indonesian (3%).   

Materials  

 This study was built and implemented using The Incredible Intervention Machine 

(TiiM), which is a tool developed by the BMS Lab of the University of Twente (The BMS 

Lab, n.d.). TiiM was also used to assess the demographic characteristics of the participants, 

namely age, gender, and nationality at the beginning of the study. Moreover, for this study, 

the Multi-Component Gratitude Measure (Morgan et al., 2017) and the UCLA Loneliness 

Scale Version 3 (Russell, 1996) were used.  

  TiiM can be run on Android OS and iOS, and allows to create modules of questions to 

be provided to participants at fixed times and for fixed time frames. The programme also 

incorporates reminders, so that participants are informed when there are new questions 

available. For the current study, TiiM was set to provide questions to the participants three 

times a day (between 8 am and 10 am, between 12 pm and 2 pm, and between 7 pm and 9 

pm) for a period of seven days. The aim was to capture data in different contexts of the 

students’ daily life. The duration was set to one week to include both working days and the 
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weekend, again in order to capture a broad range of contexts in the life of the participants. 

The modules were pilot tested with two participants and adjusted accordingly to ease the 

usability of the questions and the surface of the survey. Due to technical issues with the 

reminder feature, the first four participants were instructed to set manual reminders at the 

respective times. However, these participants did have a low response rate and hence, 

adjustments were made. For the following participants, manual reminders were sent manually 

via the BMS Lab Dashboard, which resulted in higher response rates. Therefore, participants 

were no longer instructed to set manual reminders themselves. Using these signal-contingent 

triggers was intended to reduce the burden of participants (Berkel et al., 2017). To maximise 

response rates, responses were checked 30 minutes before the end of the respective time 

frames, and additional reminders were sent to those who did not respond yet.   

State Measures  

  To avoid habituation, the order of the state questionnaires were randomised at each 

time point. State gratitude was measured with the single item “I am grateful right now”, 

which was chosen to minimise the effort needed by the participants and hence, increase 

adherence and response rates. A similar approach has been taken before (DeWall et al., 2012; 

Emmons & McCullough, 2003; Jans-Beken et al., 2019; Visserman et al., 2018). Participants 

answered the item on a 7-point Likert scale, ranging from “strongly disagree” (1) to “strongly 

agree” (7), which indicated the degree to which they felt grateful in that moment, a higher 

score corresponds to higher levels of gratitude. This item was strongly correlated to the trait 

gratitude questionnaire (r = .67, p < .01), so it can be considered a valid measure of gratitude.

   State Loneliness was measured with the single item “I feel lonely right now”, which 

was used in previous research (Tam & Chan, 2019; van Roekel et al., 2018) and answered on 

a 7-point Likert scale, ranging from strongly disagree (1) to strongly agree (7). The higher the 

score, the more loneliness is indicated. This item was strongly related to the trait loneliness 

scale (r = .66, p < .01) suggesting it is a valid measure of loneliness.  

Trait Measures  

  To assess trait levels of gratitude, the Multi-Component Gratitude Measure (MCGM) 

was used (Morgan et al., 2017). The MCGM conceptualises trait gratitude as a moral virtue 

and incorporates an emotional, attitudinal and behavioural domain of gratitude. The MCGM 

consists of 29 items, each being answered on a 7-point Likert scale, with answers ranging 

from “strongly disagree” (1) to “strongly agree” (7). Most items (13) belong to behavioural 

gratitude, followed by ten items used to measure attitudinal gratitude and six items to 

measure emotional gratitude. Exemplary items are “I recognise how many things I have to be 
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grateful for”, “I believe gratitude is an important value to have”, and “There are many things 

that I am grateful for” for behavioural, attitudinal and emotional domains of gratitude, 

respectively. Several items needed to be reversed. The total score representing the level of 

gratitude consists of the sum of all items and ranges from 29 to 203. The former indicating 

low levels of gratitude and the latter representing the highest level of gratitude. Each of the 

three components displayed good reliability before, indicated by a Cronbach’s Alpha above 

.70 and good construct validity, shown by strong correlations with other measures of 

gratitude (Morgan et al., 2017). In this study, Cronbach’s alpha was good (α = .87).  

   To assess trait loneliness, the third version of the UCLA Loneliness Scale (Russell, 

1996) was used. Using 20 items, this questionnaire estimates how often a person experiences 

feelings of loneliness. Each item has to be answered using a 4-point Likert scale from “never” 

(1) to “always” (4). Several items need to be reversed before scoring, for example, “How 

often do you feel outgoing and friendly?”. All items were added to receive a total score, 

ranging from 20 to 80, representing the level of loneliness. The higher the score, the higher 

the level of loneliness. The UCLA was found to have high internal consistency as well as 

test-retest reliability. Moreover, confirmatory factor analysis has shown that the scale 

measures a unipolar construct and has good convergent validity (Russell, 1996). In this study, 

Cronbach’s Alpha was excellent (α = .94).   

Procedure 

  This study received ethical approval from the Behavioural, Management and Social 

Sciences Department (BMS) of the University of Twente (request number 191272). Data 

were collected in November 2019, using convenience sampling (Etikan, 2016). Participants 

were recruited via SONA Systems, the Test Subject Pool of the University of Twente, as well 

as via distribution of a direct, anonymous link to access the survey. The direct link was 

shared by the researchers through messaging apps and social media among their networks. 

Students of the University of Twente who accessed the study via SONA were compensated 

with 2.5 virtual credits, which are needed for the completion of the bachelor’s degree. The 

remaining participants were not compensated for their participation.  

  The study had a total duration of nine days, where the first day was used for 

informational purposes only to ensure understanding and consent of the participants. Upon 

entering the study link, participants had to register at TiiM with a valid email address and a 

password, as well as entering their age, gender, nationality, and confirm that they are 

currently students. Next, they received instructions to install the TiiM application on their 

mobile device. Here, they could find the respective link for their OS and were informed that 
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no further steps were necessary and that more information will automatically be provided in 

the app the next day. 

  On the second day of the study, more information about the background of the study 

and its setup was shown in the app. Participants were also informed about their right to 

withdraw from the study at any time and whom they can contact if there were any questions. 

Lastly, active consent was necessary to continue the study. During the following seven days, 

participants were required to answer six questions three times a day. No question could be 

skipped, each one had to be answered before continuing to the next question. On the last day 

of the study, participants had to fill out the trait questionnaires.  

Data Analysis  

  All analyses were done with IBM SPSS Statistics 26, and Excel for Microsoft 365 

was used to create graphs. First, descriptive statistics were calculated to illustrate 

demographic information of participants and for the respective trait scores of gratitude and 

loneliness. Next, data on the respective states were aggregated to receive a mean score for 

state gratitude and state loneliness. Moreover, state data were aggregated per participant 

(person-mean, PM) and a series of Pearson correlations were run to examine the relationships 

between person mean state and trait levels of gratitude and loneliness, respectively. 

Correlations were considered weak (> .10), moderate (> .30) or strong (> .50) in line with the 

criteria by Cohen (1988). For further analyses, the respective trait levels were categorized 

into three categories: high, average, and low. Trait levels were considered average between 

the 25th and 75th percentile, with high and low scores indicated by deviation above and below 

the respective percentiles. To answer the respective research questions, only high and low 

levels of the trait levels were used for analysis.   

  As the time series data in this ESM study required special considerations regarding 

data analysis, first-order autoregressive linear mixed models (LLM) were used for further 

analyses. LMM can account for the hierarchical ESM data and account for missing data. 

Moreover, random subject effects, so the effect of individual participants on their own 

measurements can be accounted for (Jahng et al., 2008).   

  To answer the research question, an LMM was used to investigate whether state 

gratitude predicts state loneliness. For the first sub-question, an LMM was run with state 

loneliness as dependent variable, and state gratitude and the category of trait gratitude 

(high/low) as predictors. Moreover, it was investigated whether there was an interaction 

effect between state gratitude and the category of trait gratitude in the association with state 

loneliness. Next, the data file was split, and two separate analyses were run. First, including 
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only those participants in the high trait gratitude group, an LMM was used to assess whether 

state gratitude predicts state loneliness. Second, another LMM was run to assess the 

association between state gratitude and state loneliness, including only participants in the low 

trait gratitude group. Moreover, spaghetti plots were created. First, two depicting the 

development of state gratitude and state loneliness across all measurements for the high trait 

gratitude group, and two displaying the development of state gratitude and state loneliness in 

the low trait gratitude group.   

  For the second sub-question, an LMM was run using state loneliness as dependent 

variable and state gratitude and the category of trait loneliness as the predictor variables. 

Here, it was explored whether there was an interaction effect between the category of trait 

loneliness and state gratitude in the relationship with state loneliness. Next, the data set was 

split. First, only participants in the high trait loneliness group were included. Then, an LMM 

was run with state loneliness as dependent, and state gratitude as independent variable. In the 

next step, the same LMM was run, including only those participants in the low trait loneliness 

category. In addition, spaghetti plots were created to illustrate the development of state 

gratitude and state loneliness in each trait level category across all measurements.  

  To see whether state gratitude at the previous measurement leads to less state 

loneliness at the next measurement point, another LMM was run. Here, state gratitude scores 

were shifted to the following measurement point, so that each state gratitude score was 

located at timepoint t+1. Then, the first measurement point of each day was deleted, since 

state gratitude from the previous day was disregarded due to the longer period (including a 

full night) between measurements. An LMM using the delayed state gratitude as predictor 

and the regular measurement of state loneliness as dependent variable was run.  

Results 

  The average score of trait gratitude was 144.94 (SD = 16.91). Compared to the sample 

used by Morgan et al. (2017), these scores can be considered rather high. In their original 

study, the mean score was 108 (SD = 17.67). Moreover, the mean score of trait loneliness 

was 45.37 (SD = 10.82). This approximately resembles the student sample used to validate 

the measure (Russell, 1996, M = 40.08, SD = 9.50), and reflects a rather balanced level of 

trait loneliness. The respective scores per participant can be seen in Figure 1. Based on the 

25th percentile, n = 9 participants were categorized as ‘high’, n = 17 were categorized as 

‘average’, and n = 9 were categorized as ‘low’ in trait gratitude and trait loneliness.  
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  Considering state levels in this sample (Figure 2), the mean score of state gratitude 

was 5.10 (SD = .97) and 2.62 (SD = .98) for state loneliness. Hence, state levels of gratitude 

were generally higher (around 68%) than state levels of loneliness, which was considerably 

lower (around 27%). Separated by trait category, the mean of state gratitude and loneliness 

differed. In the high trait gratitude group, it was 5.75 (SD = 1.41) for state gratitude and 2.62 

(SD = 1.84) for state loneliness. In the low trait gratitude group, the mean was 4.28 (SD = 

1.31) and 3.13 (SD = 1.42), respectively. Moreover, in the high trait lonely category, the 

means were 4.52 (SD = 1.50) and 3.59 (SD = 1.49), and in the low trait lonely group 5.70 (SD 

= 1.26) and 1.94 (SD = 1.30) for state gratitude and state loneliness.  

   

Note. 100% refers to the maximum score obtainable on the respective questionnaire. Data are 

ordered ascendingly according to the score on the MCGM. 

Note. 7-point Likert scale, ranging from “strongly disagree” (1) to “strongly agree” (7), which 

indicated the degree to which they felt grateful or lonely in that moment, a higher score corresponds 

to higher levels of the construct. Data are ordered ascendingly according to the mean score in state 

gratitude. 

Figure 2 

Mean State Levels of Loneliness and Gratitude per Participant 

Figure 1 

Trait Levels of Loneliness and Gratitude per Participant in Percentage 
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  The correlational analyses showed a strong and statistically significant positive 

relationship between the state person-mean and the trait levels of gratitude (r = .67, p < .01) 

and loneliness (r = .66, p < .01), respectively. Moreover, there was a moderate negative 

relationship between trait gratitude and trait loneliness (r = -.48, p < .01), trait gratitude and 

state loneliness (PM) (r = -.39, p < .01), and trait loneliness and state gratitude (PM) (r = -.43, 

p < .01). State levels (PM) of gratitude and loneliness were also correlated moderately 

negative (r = -.37, p < .01). Thus, gratitude and loneliness were negatively correlated, across 

all levels of the respective constructs. 

State Gratitude and State Loneliness  

  To answer the first research question, an LMM was run with state loneliness as 

dependent variable and state gratefulness as predictor. There was a moderate negative 

association between state gratefulness and state loneliness (Table 1). In practice, many 

participants displayed an opposing pattern of state gratitude and state loneliness; when state 

gratitude was high, state loneliness was low and vice versa. Phases in which gratitude was 

high and state loneliness was low prevailed. Still, as suggested by the moderate nature of this 

association, there were instances where the two states equalled. An example can be seen in 

Figure 3. The participant experienced mostly high levels of gratitude and rather low levels of 

loneliness. In moments in which loneliness rose, however, gratitude decreased. Moreover, 

there were also a few instances where state gratitude and state loneliness moved in the same 

direction which can be seen in Figure 8. Here, participant 1, who was high in trait gratitude 

first showed opposing tendencies in the relationship between both state measures, with 

gratitude generally remaining around higher levels. Towards the last six measurements, 

however, both constructs developed rather similarly. While this pattern was displayed rarely 

in such clear terms, a few participants also showed simultaneous movements of state 

gratitude and state loneliness at fewer measurements and in less extreme fluctuations.  

 

Table 1 

Parameter Estimates of State Gratitude and Lagged State Gratitude on State Loneliness 

Parameter βa Std. Error t df p 95% CI F 

State Gratitude -.38 .03 -10.66 716.23 <.001* -.45 -.31 113.61 

State Gratitude t+1 -.06 .05 -1.23 471.05 .218 -.15 .03 1.52 

a β = standardized beta coefficient.  

* p < .05 



Gratitude and Loneliness in Daily Life           16 

 

  The association between state gratitude and state loneliness differed between the trait 

levels of gratitude and loneliness, which can be seen in Figure 5. Considering research 

question 1a, the LMM showed that there was a significant interaction effect between the 

category of trait gratitude (high/low) and state gratitude in association with state loneliness, β 

= .32, SE = .11, p = .004, 95% CI [.10, .53]. Hence, separate analyses were run for each 

category. For the high trait gratitude group, there was no significant association between state 

gratitude and state loneliness, β = -.14, SE = .09, p = .092, 95% CI [-.32, .02]. In contrast, for 

the low trait gratitude group, there was a moderate negative association between state 

gratitude and state loneliness, β = -.47, SE = .07, p < .001, 95% CI [-.60, -.34]. Hence, state 

gratitude predicted levels of state loneliness only in the low trait gratitude group.    

  As visible in Figure 6, the low trait gratitude group was more concentrated in the mid-

levels of state gratitude. Still, a maximum level of gratitude was achieved three times, each 

by a different participant. Generally, fluctuations were less extreme. Compared to the high 

trait gratitude group, the lowest level of state gratitude was slightly more frequent. This group 

was also rather clustered around low to mid-levels of state loneliness. Considering the 

Figure 3 

State Gratitude and State Loneliness of Participant 13 across One Week 

Figure 4 

State Gratitude and State Loneliness of Participant 1 across One Week 

Note. Participant 1 was in the average category of trait loneliness and the high category of trait gratitude. 

Note. Participant 13 was in the average category of trait loneliness and the low category of trait gratitude. 
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relationship between gratitude and loneliness, opposing tendencies can be identified. For 

example, participant 9, 13, 17, 23 and 28 showed opposing tendencies. However, this is not 

all the case for participant 25, where there seemed to be no connection between fluctuations 

in both constructs. 

  The high trait gratitude group was very concentrated around high state levels of 

gratitude. While there were also low scores of state gratitude present, these were more 

fluctuating in nature; scores were not clustered in the low range of state gratitude. Moreover, 

in the middle of the week, there were almost no low scores of state gratitude. In contrast, 

there was a lot of fluctuation in state loneliness. While scores were loosely clustered around 

mid-range levels of state loneliness, this did not represent a clear tendency. Specifically, 

participant 5 experienced a lot of loneliness, while equally experiencing high levels of 

gratitude. However, participant 34 shows clearer opposing tendencies; increases in state 

loneliness beginning at measurement 13 are followed by decreases in state gratitude. Other 

participants, for instance, participant 3 and 4 experienced constant higher levels of gratitude 

and only low levels of loneliness. Overall, the majority of participants showed rather constant 

levels of state gratitude regardless of loneliness, which would be in line with the non-

significant association.  
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Figure 6 

State Gratitude and Loneliness of Participants High and Low in Trait Gratitude across One Week 

Note. 7-point Likert scale, ranging from “strongly disagree” (1) to “strongly agree” (7), which indicated the degree to which they felt 

grateful or lonely in that moment, a higher score corresponds to higher levels of the construct. Each line represents a single participant. 

The legend refers to the respective participant number. 
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   Moreover, with respect to research question 1b, an LMM indicated a significant 

interaction effect between the category of  trait loneliness (high/low) and state gratitude in the 

association with state loneliness, β = .23, SE = .10, p = .022, 95% CI [.03, .43]. Therefore, 

each category was analysed independently. In the high trait loneliness group, state gratitude 

negatively predicted state loneliness, β = -.25, SE = .08, p = .002, 95% CI [-.40, -.09], this 

association was, however, small. Considering the low trait loneliness group, there was a 

significant, moderately negative association between state gratitude and state loneliness,  

β = -.47, SE = .06, p < .001, 95% CI [-.59, -.36]. Thus, state gratitude significantly predicted 

state loneliness in both groups.  

  As visible in Figure 7, state gratitude and state loneliness differed based on the trait 

level of loneliness. In the low trait loneliness group, state gratitude was concentrated around 

high levels with fluctuations towards low levels of gratitude. Around measurement 6 to 12, 

there were almost no low scores in state gratitude. Moreover, considering state loneliness in 

this group, an opposing tendency was visible. It was generally concentrated around low levels 

of state loneliness with some fluctuation towards high levels of state loneliness. It was also 

visible how some participants showed rather clear opposing movements in gratitude and 

loneliness. For example, participant 21 around measurement one to five, as well as participant 

19 and 34, where peaks of state loneliness could be traced back directly to low levels of 

gratitude at these moments. Yet, as suggested by the moderate nature of the association, other 

participants showed no or less such tendencies. For instance, participants 4 and 7 had 

fluctuations in state gratitude which were not represented in changes in state loneliness, and 

participant 22 had constant high levels of gratitude and low levels of loneliness.  

  Looking at the high trait loneliness group, there were fewer clear connections visible. 

There was generally a stronger tendency towards higher levels of state loneliness. Most 

scores were clustered in the average levels while there was a lot of fluctuation. Participant 16 

and 25 showed the fewest state loneliness, both having only very few peak experiences. 

However, they were an exception to the overall tendency. All other participants experienced 

more state loneliness than all participants in the low trait loneliness group. Considering state 

gratitude in this group, there was a lot of fluctuation visible, with no clear tendencies. Here, it 

was harder to identify whether peak experiences in loneliness were connected to low 

experiences of gratitude and vice versa. However, participant 23 indicated such patterns. For 

the other participants, the fluctuations were less clearly connected. Overall, this is in line with 

the small negative association between both constructs. There is a connection, but it is less 

strongly identifiable. 
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Figure 7 

State Gratitude and Loneliness of Participants High and Low in Trait Loneliness across One Week 

Note. 7-point Likert scale, ranging from “strongly disagree” (1) to “strongly agree” (7), which indicated the degree to which they felt 

grateful or lonely in that moment, a higher score corresponds to higher levels of the construct. Each line represents a single participant. 

The legend refers to the respective participant number. 
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Lagged Analysis 

Lastly, to answer the last sub-question, a lagged analysis found that state gratitude at 

the previous measurement point did not significantly predict state loneliness at the following 

measurement (Table 1). Hence, increased levels of gratitude were not necessarily followed by 

less state loneliness later on. This can also be seen in Figure 3, where participant 13 had two 

instances where very high levels of state gratitude were followed by peaks in state loneliness 

(measurement 6 to 7 and measurement 13 to 14). In practice, however, there were also cases 

in which state gratitude constantly remained high across several measurements, with 

constantly low levels of state loneliness.  

Discussion 

  This study aimed to examine state gratitude and state loneliness in the daily context, 

considering the trait levels of both constructs. More specifically, the design of this study 

considered the within-person effects and not merely between-person analyses. State gratitude 

and loneliness were associated negatively on the within-person level, while this association 

differed based on trait levels. In the high trait gratitude group, state gratitude and loneliness 

were not associated, in those high in trait loneliness, this association was small, while in low 

trait levels of both constructs the association was moderate. Lastly, the effect of state 

gratitude was not carried over across the next measurement on the same day, so that there 

was no association with state loneliness at the next measurement. 

Main Findings 

In line with expectations, those high in trait gratitude experienced state gratitude more 

frequently and state loneliness less frequently than their low trait gratitude counterparts. 

Similarly, those high in trait loneliness experienced state gratitude less frequently and state 

loneliness more frequently compared to the low trait loneliness group.  

  Furthermore, this study found a moderate negative association between state gratitude 

and state loneliness within individuals. Thus, an individual experiencing state gratitude did on 

average display less state loneliness at that moment, which aligns with previous findings 

(Bartlett & Arpin, 2019) and adds the momentary level to previous research describing a 

relationship between trait levels of gratitude and loneliness (Caputo, 2015; Ni et al., 2015; 

O'Connell et al., 2016).  

  In contrast to Wichers et al. (2007), who found a buffering effect of positive emotions 

against negative affect during stress, the current findings suggest that when loneliness rises, 

gratitude decreases and vice versa. In other words, both constructs seem rather incompatible, 
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which does not indicate buffering, where gratitude would specifically spike when loneliness 

rises.    

  According to the broaden-and-build theory, the experience of gratitude widens an 

individuals thought-action repertoire and thereby decreases the impact of negative emotions 

(Fredrickson, 2001; Garland et al., 2010). Nonetheless, the broaden-and-build theory does not 

consider daily fluctuations specifically, but merely suggests the broadening effect of positive 

affect momentarily and has shown that accumulation of such moments can lead to enduring 

resources. Research on this theory (e.g. Fredrickson, 2013) is perhaps more focused on the 

slope of increase in positive emotions and what effects the clustering of such emotions has. 

While the current study suggests that during the experience of gratitude individuals felt less 

lonely, it seems that these individuals were not able to maintain a broad attentional focus 

when loneliness increased but instead perceived gratitude as absent in those moments. This is 

in line with findings that negative emotions, such as fear, can increase selective attention 

(Finucane, 2011), and that state loneliness is associated with negative affect, withdrawal and 

a negative evaluation of social situations (Meng et al., 2020; van Winkel et al., 2017). While 

the association is bidirectional, gratitude prevailed loneliness most of the time and still 

implies that in moments of gratitude, loneliness is less present. Therefore, inducing gratitude 

can be beneficial. Consistently, a simple gratitude writing exercise had beneficial effects on 

loneliness in elderly people (Bartlett & Arpin, 2019). The present study implicates further 

that these types of interventions could help to reduce loneliness momentarily. Specifically, in 

light of a study that found that self-generating positive emotions can lead individuals to 

perceive themselves as more socially connected (Kok et al., 2013).   

  This study also revealed differences in the association between state gratitude and 

state loneliness depending on trait levels of gratitude. While for those being high in trait 

gratitude there was no significant association, for those low in trait gratitude there was a 

moderate negative association.   

  High trait gratitude was associated with a higher frequency of state gratitude and 

lower frequency of state loneliness, which aligns with previous research about increased 

prosociality and better relationships and availability of close others (Algoe et al., 2008; 

McCullough et al., 2002; O’Connell et al., 2018), as well as proneness to experience 

momentary gratitude (Emmons & Mishra, 2011). It seems reasonable that highly grateful 

individuals can identify gratitude regardless of momentary loneliness, which was not the case 

for those low in trait gratitude. These individuals reported fewer feelings of loneliness when 

they felt grateful and vice versa. Thus, they might experience a broader focus of attention 
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when experiencing gratitude, so that there is less experience of loneliness, and a narrower 

focus when feeling lonely. The former effect is in line with the broaden-and-build theory, 

while the latter is congruent with the idea that some negative emotions enhance selective 

attention (Finucane, 2011; Fredrickson, 2001; Garland et al., 2010), as well as the association 

of state loneliness with negative affect and withdrawal (Meng et al., 2020; van Winkel et al., 

2017). Nonetheless, an important factor to understand how this relationship works might be 

the duration it takes to recover from such a negative emotion. In most cases, there were only 

short peaks of loneliness and gratitude outweighed loneliness most of the time. Individuals 

low in trait gratitude might be reactive to increases in loneliness, but quickly recover to 

higher levels of gratitude with correspondingly low levels of loneliness. 

  While those high in trait gratitude experienced loneliness as well, their gratitude was 

less affected by it. Grateful individuals might be more prone to experience gratitude for small 

pleasures (Watkins et al., 2004) regardless of loneliness. Similarly, they might be more 

nuanced in their experience of loneliness; experiencing one type of loneliness, such as the 

absence of a significant other or the absence of a network of friends (Weiss, 1973), while still 

feeling grateful for the other strain of interpersonal connection. As it can be hard to 

experience gratitude when loneliness rises, grateful individuals might possess a specific talent 

to experience gratitude despite loneliness. Overall, the repeated experience of gratitude may 

have led them to build enduring social resources (Fredrickson, 2001).   

  Considering trait loneliness, the association between state gratitude and state 

loneliness remained significant in both categories. Yet, those showing high levels of trait 

loneliness experienced a weaker association, while they experienced more state loneliness 

overall. For those low in trait loneliness, this association was moderate. This is in line with 

previous findings that lonely individuals evaluate situations as more negatively than less 

lonely individuals (Cacioppo & Hawkley, 2009; Hawkley & Cacioppo, 2010; Meng et al., 

2020; van Winkel et al., 2017). Gratitude might not have a stronger association, as those very 

lonely individuals perceive situations generally as more negative compared to less lonely 

individuals. Hence, their loneliness might be less affected by the experience of gratitude. 

However, when they felt lonely, their gratitude was similarly less impacted. Nonetheless, the 

experience of negative, distressing feelings can narrow the focus of attention and lead 

individuals to enter a negative spiral, increasing the frequency of such negative feelings 

(Fredrickson, 2001; Garland et al., 2010). A recent study has shown that individuals with 

high loneliness react quicker to angry stimuli and slower to happy stimuli compared to a 

control condition, further emphasising the difference in focus (Grennan et al., 2021). In 
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contrast, those low in trait loneliness might experience the association between gratitude and 

loneliness similar to those low in trait gratitude.  

 Lastly, this study did not find a carry-over effect of gratitude, which means that the 

association between gratitude and loneliness did not remain in place at the following 

measurement. This was expected as the broaden-and-build theory argues that the experience 

of a positive psychological construct might lead individuals to enter a positive spiral, 

experiencing the respective emotion more frequently and building enduring social resources 

as a result (Fredrickson, 2001; Garland et al., 2010). However, the current study examined 

merely whether gratitude had a lasting effect of a few hours. Likely, it takes a significantly 

longer time to build such enduring resources so that short term effects are not present. 

Moreover, as moods of gratitude and loneliness both are temporary and closely related to 

situational factors (McCullough et al., 2001; McCullough et al., 2004; Rosenberg, 1998), and 

even the time of the day (van Roekel et al., 2018), they might simply not last long enough to 

exert a significant influence over the course of several hours.   

Strengths and Limitations  

  The broaden-and-build theory has a large scientific foundation by now (see 

Fredrickson, 2013 for an overview), consisting of many study designs. Yet ESM studies are 

scarce. To the best of our knowledge, Wichers et al. (2007) offer the only other application of 

ESM considering both positive and negative constructs, while Hartmann et al. (2015) 

assessed only positive affect during an RCT. Hence, a strength of this study was the 

momentary and unobtrusive design, assessing gratitude and loneliness across one week. 

These data can be considered higher in ecological validity than cross-sectional data. The 

current study allowed the observation of the constructs developed and included the natural 

fluctuations within and between individuals. Additionally, the strong correlations between 

trait and state measures of gratitude and loneliness indicate good convergent validity, one 

item for each construct depicted the underlying construct correctly. Considering trait levels of 

gratitude and loneliness, both showed high internal consistency so that they allowed for a 

reliable measurement. This is particularly important, as the trait levels offered an important 

basis for this study.   

  However, several limitations apply to this study. Generally, the trait levels of 

gratitude within this study were higher than those in the sample used to validate the 

questionnaire (Morgan et al., 2017). A possible explanation could be the sample which 

consisted of psychology students at a university with a focus on positive psychology. Hence, 

participants might be specifically sensitive to positive emotions. Moreover, the categorisation 
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of high and low trait levels was arbitrary and based on the distribution in this specific study. 

Trends could deviate in samples where there is a more balanced distribution of trait gratitude. 

The distribution based on percentiles resulted in fewer cases in the respective analyses of trait 

levels, potentially distorting the results.   

  Another limitation concerns the technological realization of this study. There have 

been technical difficulties with the TiiM application, which led questions not to disappear 

after two hours as intended. Therefore, those questions might have been answered later that 

day, so that while answering too late, participants might be more prone to a false recollection 

of how they felt earlier or simply answered the questions with the current mood in mind. 

This, however, affects ecological validity as the study had specific timeslots spread across the 

day to maximise the validity.   

  Lastly, trait levels in this study were assessed after all momentary data were gathered. 

Therefore, participants might have been influenced by their previous answers. Consciously 

reporting levels of gratitude and loneliness 21 times might have led individuals to reflect 

differently on how they generally assess their gratitude and loneliness.  

Future Research   

  While this study certainly found trends across different trait levels of constructs, 

future research should consider larger samples, so that distributions based on trait levels 

include more cases and increased statistical power. It could be valuable to study both 

constructs during an even longer period, which might depict trends more accurately. In a 

similar vein, it could be interesting to examine trait levels of the constructs before and after 

collection of momentary data. This might explain more precisely whether aggregation of state 

gratitude, for instance, leads to longer-lasting increases in trait levels of gratitude, as 

proposed by Garland et al. (2010). Including a question assessing whether there is a 

subjective buffering effect could also be insightful. Considering the carry-over effects of 

gratitude on loneliness at the next measurement, it might be valuable to study differences 

between different trait levels.   

  Lastly, the data of this study were collected before the outbreak of the SARS-CoV-2 

pandemic. Future research should investigate how the lockdown and social distancing affect 

the relationship between gratitude and loneliness. It would be interesting to find out whether 

the effect grew stronger, as individuals might be increasingly grateful for the very few social 

contacts that are possible, or whether gratitude generally decreased as mental health seems to 

be affected negatively by the pandemic (e.g. Cullen et al., 2020).  
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Implications and Conclusion  

  The results of this study have several implications. High levels of trait gratitude lead 

individuals to remain grateful even in times of loneliness. Moreover, momentary gratitude 

and loneliness were oppositional in general, so that interventions, such as gratitude writing, 

can be beneficial to reduce loneliness momentarily. To understand how gratitude specifically 

reduces loneliness, investigating how exactly gratitude translates, and whether gratitude in 

moments of loneliness results in specific, prosocial behaviours is crucial. Moreover, 

understanding how highly grateful individuals conceptualise gratitude will be essential to 

understand what enables them to remain grateful despite loneliness. As the association 

between gratitude and loneliness was decreased for those high in trait loneliness, these 

individuals might require more tailored solutions to benefit from gratitude. This is pertinent 

since loneliness is associated with depression and decreased mental health (Beutel et al., 

2017; Erzen & Çikrikci, 2018).  

  In conclusion, the results of this study suggest that high trait levels of gratitude or 

loneliness are associated with the more frequent experience of the respective construct and 

less momentary experience of the other construct. Moreover, state gratitude and state 

loneliness were associated moderately, meaning that they cancel each other out to a certain 

extent and are relatively incompatible. This effect was weaker among highly lonely 

individuals, while highly grateful individuals experienced gratitude regardless of their current 

level of loneliness. Gratefulness might therefore reduce emotional reactivity in lonely 

situations. Thus, accumulated gratitude is an asset, potentially incorporating enduring 

resources. Lastly, gratitude is fleeting and one cannot suppose that gratitude at one moment 

preempts loneliness later on. Still, state gratitude was associated with less momentary state 

loneliness and therefore, interventions inducing gratitude may be beneficial to reduce state 

loneliness.    
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