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Lay Summary

Work-related stress, anxiety and depression are the highest levels since the start of the 21st century, therefore the mental health and wellbeing of the UK workforce is important. Gratitude has been considered as a concept related to wellbeing, and one thought to be able to improve employee wellbeing. Gratitude is both a personality trait and an emotion that can be felt in-the-moment. It involves being thankful towards others, expressing thanks and/or noticing life’s positives. What we know is that gratitude has a relational function, it helps with developing relationships with others, and drawing on these relationships to aid in times of stress and difficulty. Gratitude aids with wellbeing, as people experiencing gratitude, are more likely to seek support from others.
Part I aimed to understand the role gratitude played in employee job satisfaction. We know that job satisfaction can be improved with good social connections with colleagues, and that it is influenced by personality traits. Therefore, the relationship between gratitude and job satisfaction was one of interest, with a view to supporting employee wellbeing. The literature was searched to summarise what previous researchers had found on the relationship between gratitude and job satisfaction. A positive relationship was found between gratitude and job satisfaction, which means as one increases the other does too. This is important for employers to know in order to support their employee’s wellbeing. It’s possible that social connections with colleagues may influence this relationship, however further research is required in this area. Further investigation of the long-term impact of workplace gratitude on employee job satisfaction is recommended.
Part II considered the ongoing global pandemic and the impact this was having upon healthcare staff, for example, causing them added pressure, distress, low mood and affecting their wellbeing. With what we know about how gratitude interventions (i.e., writing down things you’re grateful for) can improve wellbeing and reduce depression, thought was given as to how to support healthcare employees. Healthcare staff were asked to complete a reflective diary once-a-week for four weeks, and the tasks differed depending on asking staff to think about things they were grateful for, or reflecting on anything (positive, negative and neutral topics). The group reporting things they

were grateful for were less distressed than when they started, with reduced negative emotions. This is different from what previous literature has found and it’s possible the pandemic and the barriers to social connection during this time affected the function of gratitude and therefore, the influence on wellbeing. Nevertheless, we know that gratitude interventions show promise for reducing distress in healthcare workers, at a time when we know distress is inevitable, i.e., during a global pandemic.
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Abstract

Objectives

The literature highlighted the importance of job satisfaction in the happiness of employees, alongside the role gratitude plays in improving wellbeing. Therefore, it was important to understand the association between gratitude and job satisfaction in order to support employees’ wellbeing.
Methods

A systematic review and meta-analysis were conducted. Inclusion and exclusion criteria were pre-determined, and eligible papers were identified through Scopus, PsycINFO and Medline. A review protocol was pre-registered on the Open Science Framework.
Considerations were given to potential moderators of the gratitude/job satisfaction relationship.
Results

Fifteen eligible studies (N=4008) were included in the random effects meta-analysis.

A positive, medium strength relationship was identified between gratitude and job satisfaction, with significant heterogeneity between studies (>91%). Moderation analyses indicated the year in which the study was published accounted for 44% of the variance between the studies. Age, gender, gratitude type, employment sector and validity of the job satisfaction measure could not account for the remaining variance.
Risk of bias assessments indicated an absence of publication bias, and 13 papers of good quality. The main effects were unchanged following sensitivity analyses of studies with questionable quality and methodological differences.
Conclusions

Job satisfaction has a stronger relationship with gratitude than other personality traits including self-esteem, self-efficacy, locus of control, neuroticism, extroversion,

agreeableness, openness and conscientiousness. This is an important finding considering the role personality traits play in increasing or decreasing job satisfaction. This may be explained by the relational function of gratitude and the links between job satisfaction and social inclusion in the workplace.
Practitioner Points

· Gratitude and its role in employees job satisfaction, should be considered in workplace wellbeing.
· Further research is required to establish the role of social connection/co-worker support on the gratitude/job satisfaction relationship.
· With what we know about the impact of workplace gratitude on power in the organisation, the long-term impact of workplace gratitude on the job satisfaction relationship should be investigated.
Key words: ‘job satisfaction’, ‘gratitude’, ‘employees’, ‘workplaces’, ‘wellbeing’, ‘associations’

Introduction

With an average of 70-75% of adults in employment in the UK (Office for National Statistics, 2021), the adult workforce is a large population of interest. The mental health of UK employees is at an all-time low, with work related-stress, depression and anxiety at their highest rates since the start of the 21st century (Health and Safety Executive, 2021, December 16). Research has found employee wellbeing can be influenced by job satisfaction (Sironi, 2019). Furthermore, Fisher (2010) found that job satisfaction was one of the top three concepts related to happiness in the workplace. Job satisfaction is related to both personality traits and relationships with co-workers. A personality trait strongly linked to wellbeing with a function to develop and solidify relational connections is gratitude. With the personality and relational considerations in mind, it is important to assess the magnitude of the relationship between gratitude and job satisfaction as a potential tool to support employee wellbeing.
Job Satisfaction

Job satisfaction is defined differently among researchers (Brayfield & Rothe, 1951; Eagly & Chaiken, 1993; Hoppock, 1935; Locke, 1976). Locke (1976) defined it as predominately affect driven, namely the emotional appraisal of a job or job experiences, positive or pleasurable in nature. However, Hoppock (1935) defined job satisfaction as multi- faceted, made up of psychological, physiological, and environmental circumstances at work. Similarly, others defined it as an attitude towards work, therefore, both affect and cognition driven (Brayfield & Rothe, 1951; Eagly & Chaiken, 1993).
Due to the complex nature of the job satisfaction definition, literature has attempted to theoretically conceptualise what job satisfaction is. The job characteristics model describes increased job satisfaction as related to five intrinsically motivating job-specific characteristics (Hackman & Oldham, 1976). These characteristics include task identity (i.e., being able to see the job from beginning to end), task significance (i.e., seeing your work as important),

skill variety (i.e. ability to do different tasks), autonomy (i.e. the extent of control and discretion available to complete the work in the desired way) and feedback (i.e. how much the work allows for feedback on job performance). Employment high in these characteristics has demonstrated changes in employees, including increases in the meaningfulness of the occupation, more knowledge and more responsibility taking, which in turn increases job satisfaction (Judge & Klinger, 2020). In contrast, the values-percept theory considers the role of individual differences in job satisfaction (Locke, 1976). Locke (1976) asserts that dissatisfaction increases when what is desired in the job (want) and what is experienced (have) is incongruous, however only if that job facet is important to the person. Locke (1976) developed a formula to explain this:
Satisfaction = (want – have) x importance

This idea of personality traits determining satisfaction/dissatisfaction have increased in the job satisfaction literature, with studies measuring the relationships between them.
Research into the Big-Five personality traits found job satisfaction was negatively related to emotional stability (i.e. neuroticism), and positively related to extraversion and conscientiousness (Judge et al., 2002). Other personality traits have been considered, for example self-esteem, self-efficacy, locus of control and emotional stability (Judge et al., 2005). These four traits are facets of the core self-evaluation construct, i.e., the assumptions an individual holds about themselves (Judge et al., 2005). Core self-evaluations are reportedly stronger predictors of job satisfaction, than the Big-Five Personality traits (Judge et al., 2002).
Job satisfaction in employees is important in the workplace, with positive associations to organisational effectiveness, job performance, prosocial organizational behaviour and organizational citizenship behaviours (Bateman & Organ, 1983; Farrell, 1983; Judge & Kammeyer-Mueller, 2012; Judge et al., 2000; Society for Human Resource Management,

2015). Prosocial organization behaviour is defined as positive social acts within an organisation, such as helping, sharing, and cooperating (Brief & Motowidlo, 1986). Organizational citizenship behaviours are discrete behaviours, unconnected to a formal rewards system, that contribute to the effective functioning of a workplace (Bolon, 1997). When exploring job satisfaction with nurses, research found balanced workloads, individual career stage, patient care, environment and relationships with co-workers were central themes (McNeese-Smith, 1999) satisfaction at work. Additionally, co-worker support was found to moderate the relationship between turnover intent and job satisfaction (Tajuddin & Ambad, 2021), whereas, social exclusion, was linked to job dissatisfaction and a lower sense of well- being (Barak & Levin, 2002). In a study considering the role of Facebook use among co- workers, the connection outside of the workplace was identified as just as important as inside (Robertson & Kee, 2017). Robertson and Kee (2017) found job satisfaction was positively associated with the amount of time employees spent on Facebook interacting with their co- workers, indicating that co-worker connection is key in the role of job satisfaction.
Gratitude

One widely researched topic, theoretically associated with relational connection, is gratitude. Gratitude is both a personality trait and an in-the-moment social-cognitive emotional reaction, driven by observing and appreciating positives in the world (McCullough et al., 2002; Wood & Boyce, 2014). Gratitude can be benefit triggered or generalised. Benefit triggered gratitude is often experienced when undeserved acts of kindness or generosity are given freely and altruistically by another person, whereas generalised gratitude, is broader, relating to feelings of gratitude for all sorts of gifts in life, unrelated to acts of others (Emmons et al., 2003).
Generalised gratitude might also be described as dispositional gratitude. Dispositional (or trait) gratitude can be defined as a life orientation towards noticing and appreciating life’s

positives (Wood et al., 2010). Dispositional gratitude is characterised by experiencing the eight facets of gratitude, intensely, frequently and across a variety of stimuli (Wood et al., 2010). The eight facets of gratitude encompass individual differences in the experience of grateful affect, appreciation of other people, focus on what the individual has, feelings of awe when encountering beauty, behaviours to express gratitude, present moment focus on the positive, understanding life is short and positive social comparisons (Wood et al., 2010).
Wood et al. (2010) advised that these eight facets could all be experienced at a state (in-the- moment) affect level, however a person with a life orientation towards gratitude (i.e., dispositional), could frequently easily access these facets. This definition of gratitude was developed into a theoretical explanation known as the schematic hypothesis (Wood et al., 2010). The schematic hypothesis asserts that schema (i.e., the cognitive framework used to organise and interpret information) biases towards gratitude, skew events in a more positive light and therefore reinforce positive emotions, whilst reinforcing negative emotions for people lower in this trait (Wood et al., 2010).
Meta-analyses indicated gratitude was associated with positive wellbeing, such as positive affect, life satisfaction and happiness, and negatively associated with distress, such as suicidal ideation, negative affect, depression and anxiety, emotional exhaustion and depersonalisation (Iodice et al., 2020; Lanham, 2011; Portocarrero et al., 2020). Research has recommended cultivating gratitude, to improve individual wellbeing and happiness (Watkins et al., 2021). Studies aiming to cultivate gratitude through gratitude interventions have demonstrated positive outcomes, with increases in wellbeing, happiness, life satisfaction, grateful mood, grateful disposition, and positive affect, alongside a reduction in depressive symptoms (Dickens, 2017), with small to medium effect sizes.

The Social Role of Gratitude

Gratitude researchers have developed some theories to explain the function and benefit of gratitude in social connection. The broaden-and-build hypothesis states that each positive and negative emotion humans experience, has its own specific function (Fredrickson, 2004). Fredrickson (2004), states that gratitude serves to build connection when non-stressed, so that this connection can be utilised as a resource when in distress. This is similar to the find-remind-and-bind theory, which posits that gratitude helps to find new connections/relationships or reminds the individual of known good connections and binds the two individuals (Algoe, 2012). It goes beyond the benefit triggered literature, suggesting gratitude serves to solidify a connection to an individual, in what is perceived to be a high- quality lasting relationship.
However, there have been concerns raised in the context of relational gratitude, with research arguing that gratitude can dissipate as people become accustomed to the benefits they receive, with the feeling being replaced with indifference or entitlement (Harvey & Dasborough, 2015). This raises potential issues of the negative outcomes arising within groups of people, such as employees. To avoid this, it is argued that recipients need to be receptive to the benefits they receive, perceive the expressor to be genuine in their intentions and believe the received benefits to be of significant cost to the expressor (Wood et al., 2010).
In contrast to this, research has found a positive association between gratitude and pro-social behaviours (Ma et al., 2017). Furthermore, cyclical processes have been identified with expressions of gratitude having a positive effect on both the expressor and the recipient, i.e., those who received thanks, responded with more prosocial behaviour towards the expressor in the future (Clark et al., 1988; Crano & Sivacek, 1982; Goldman et al., 1982; Grant & Gino, 2010; Rind & Bordia, 1995). Furthermore, it has been found that people who

feel grateful “misdirect” their gratitude towards another when the original expressor is not present (Bartlett & DeSteno, 2006). This indicates the potential for a snowball effect of gratitude amongst a group of people.
Gratitude in the Workplace

The literature on gratitude has progressed more recently into workplace gratitude.

Workplace gratitude is defined as the tendency to notice and be thankful for elements in the workplace and the influence on one’s life (Cain et al., 2019). This definition is similar to that of dispositional and generalised gratitude (Emmons et al., 2003; Wood et al., 2010). Critics of positive organisational psychology suggested that when positive constructs, such as gratitude, were successfully embraced by employees, issues were likely to arise (Jacques, 1996; Reich, 1987; Voronov & Coleman, 2003). Research suggested employees were less likely to effect significant changes in their own organisation, as a result of positive constructs, such as gratitude, subsequently reinforcing the power in the organisation (Jacques, 1996; Reich, 1987; Voronov & Coleman, 2003). In contrast, research investigating the impact of gratitude interventions with employees, found improvements in desirable work outcomes, and reductions in undesirable work outcomes (Donaldson et al., 2019), alongside increases in job satisfaction (Stegen & Wankier, 2018). This brings into question the implications of gratitude in the workplace and its role within job satisfaction.
The Current Study

Knowing that gratitude can aid in developing and fostering relational connections, alongside the fact that co-worker support can influence job satisfaction, the association between gratitude and job satisfaction is an area of interest. Considering the well-established associations the two concepts have with well-being, it is an important relationship to investigate, with a view to supporting the mental health and wellbeing of employees.

This meta-analysis aims to investigate the magnitude and statistical significance of the gratitude and job satisfaction relationship. It was hypothesised that gratitude would positively relate to job satisfaction, given the positive relationships already identified between job satisfaction and connection with co-workers, and the relational function of gratitude, alongside the associations with wellbeing.
Meta-analysis also provides the opportunity to investigate moderators that may influence associations, either by limiting the association or amplifying it. Moderators may include validated measures of gratitude, or measures looking at different types of gratitude (trait, state and workplace). Validated or unvalidated measures of job satisfaction may also moderate associations, alongside age, gender and year of publication (Chopik et al., 2020; Gazioglu & Tansel, 2006; Kalleberg & Loscocco, 1983; Kashdan et al., 2009; Redmond & McGuinness, 2019). Employment sector may also have an influence, with research indicating employees in education and health sectors are typically more satisfied (Gazioglu & Tansel, 2006).


Method
Protocol Registration

The protocol for this meta-analytic review was pre-registered on the Open Science Framework (OSF), which can be accessed at the following link: https://osf.io/vuy6e/?view_only=0b985dc9a952407ba7a6f70dc1cecc36
Search Strategy and Study Selection

Scoping searches were conducted initially to ascertain feasibility of the proposed systematic review. The Cochrane library was searched for existing reviews, which indicated there were no ongoing or completed systematic reviews with the same concepts. The scoping search of the literature returned a large amount of search results on the topic. Abstracts and titles of key articles guided the search terms.

A systematic search of three electronic databases (Scopus, Medline and PsycINFO) was conducted on 14th January 2022, for papers meeting all inclusion criteria (see Table 1). Alerts were set up to retrieve any newly published studies from 14th January to 29th April 2022. The ‘map term to search’ heading was selected where available and the search of title, abstract and key words included variations of the following terms:
1. gratitude OR grateful* OR thankful* OR blessing* OR appreciat*

2. employe* OR staff OR person?el OR worker

3. “job *satisfaction" OR "work *satisfaction" OR "employee *satisfaction" OR "staff *satisfaction".
Articles that examined the bivariate associations between gratitude and job satisfaction were included in the review. Studies (k=2) reporting only partial correlations were excluded as these were incomparable to bivariate correlations (as indicated by Aloe & Thompson, 2013). In line with the pre-registration plans on OSF, the grey literature was not searched due to the additional validity that comes with peer-reviewed published research (Pappas & Williams, 2011), alongside limitations in time and resource, given searching the grey literature requires more resource (Saleh et al., 2014).

Table 1

Inclusion Criteria

	1.  Employees in any workplace, aged 18+, any gender identity.

	2. Gratitude and job satisfaction assessed using a continuous measure.

	3.  An association between gratitude and job satisfaction is included in the study.

	4. In experimental or longitudinal studies, baseline/pre-treatment measures should be available (as baseline measures will be extracted).
5. Peer-reviewed published research.

	6.  Studies published by 29th April 2022.

	7.  Studies published in English language.




Following an initial systematic literature search, the results from the three databases were combined and duplicates were removed. All papers were screened for inclusion criteria, by abstract and title, prior to assessing full text papers for eligibility. Where abstracts or full papers were unavailable, access was requested through the ResearchGate website or by emailing the author directly (see Appendix A for a list of inaccessible papers). A forwards and backwards search of reference and citation lists was conducted, and eligible studies were included. Of the 51 full texts reviewed, 36 did not meet inclusion criteria, therefore, 15 studies were included in the final review. Figure 1 presents the screening and article selection process.

Figure 1
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Data ExtractionIncluded
Eligibility


Study characteristics were extracted by the researcher, including the authors, year of publication, country of origin, study design, analysed sample size and selection method, age, gender, employment sector, measures used to assess gratitude and job satisfaction, type of

gratitude measured, statistic reflecting association between gratitude and job satisfaction, and type of analysis undertaken. Where analysed N is not reported, the documented demographic sample size was used instead. Additional information regarding statistical analyses and demographic data was requested from five authors. The requested information was provided for one paper, one email was undeliverable, and one author did not reply. The other two authors were unable to provide the requested data due to not conducting the analysis at the time of their research and no longer having access to the data. The three papers missing critical data required for the meta-analysis were excluded.
Quality Assessment

Two raters independently assessed the quality of the studies. The first rater (author) assessed the quality of all the studies, whilst the second rater independently assessed one third of the papers, selected at random. The Joanna Briggs Institute (JBI) Checklist for Analytical Cross-Sectional Studies (Moola et al., 2017, Appendix B) was used to assess quality. The JBI quality checklist assesses transparency and clarification in reporting, alongside valid and reliable methodological strategies. This includes items examining details of the sample and setting, confounding factors and strategies implemented to deal with these, appropriate choice of analysis, alongside valid and reliable measurement of the exposure, condition and outcomes.
In accordance with the checklist, the studies were rated as ‘Y’, yes satisfying that criterion, ‘?’, unclear, ‘N’, no not satisfying that criterion or NA, criterion not applicable. A two-step process dictated whether the study was included in the review, with pre-determined scores as advised by Aromataris and Munn (2020). Step one calculated the percentage of criteria satisfied (Y); studies with a score of >50% were included in the review. Studies
below this percentage came under review and progressed to the next step. Step two calculated quality criterion that had not been adequately met (N); studies with a score of >75% were

excluded from the review. All criteria were included in the percentage calculations excluding criterion marked as ‘NA’. Studies approaching exclusion (i.e., one criterion away from exclusion) were included with caution.
Data Synthesis

A random-effects meta-analysis was conducted using the Comprehensive Meta- Analysis software (CMA; Version 3; Borenstein, et al., 2013). As most studies reported r- values, all other effects were converted to this same common metric. Where more than one measure of gratitude or job satisfaction was utilised, and more than one effect size was present, weighted averages (calculated in CMA) were calculated and one overall effect size was generated for that study. A forest plot was created to visually represent effect sizes and confidence intervals for each study.
A random-effects model was used to reduce the likelihood of a Type 1 error (Borenstein, et al., 2010). CMA transformed all effect sizes into Fisher’s z (Hedges & Olkin, 1985) to calculate an integrated effect size. Effect sizes are reported as r in this review to ensure clarity. Cohen’s (1992) guidelines for effect sizes were used to assess the magnitude of relationships in this meta-analysis, with r = 0.10 deemed to be a small effect size, r = 0.30 a medium effect size and r = 0.50 a large effect size. Statistical significance was determined by an alpha value of <0.05, as guided by Borenstein et al. (2009).
The primary meta-analysis examined within-group effects of gratitude by calculating a pooled correlation co-efficient for all studies. Heterogeneity, assessing the variance between studies, was examined using Cochrane’s Q and I2 statistics (Higgins et al., 2003).
The Q statistic assessed the amount of variability among the pooled effect sizes (Card, 2012). Moderator analyses were recommended when large confidence intervals were present (Card, 2012). The I2 statistic estimated the amount of variability present that was not accounted for by sampling error within studies (Higgins & Thomson, 2002). I2 values of 25% indicated low

variance, 50% indicated moderate variance, and 75% or more indicated high variance (Higgins et al., 2003).
Moderator analyses were identified a priori to assess the potential influence of variables on the significant effects. Categorical moderators were assessed using sub-group moderation analyses, which included type of job satisfaction measure (validated versus non- validated), type of gratitude measure (validated versus non-validated), category of gratitude measured (workplace specific gratitude versus non-workplace specific) and employment sector (primary, secondary, tertiary vs. mixed). Subgroup moderation analyses were run where there were three or more studies per group (as recommended by Card, 2012).
Continuous moderators were examined using a series of meta-regressions, including average age of the sample, gender (represented as number of females within the study), and year of publication. Analyses were conducted where 10 or more studies were available and studies with missing data were excluded from the meta-regression.
Sensitivity analyses were conducted to ascertain if effect sizes were robust to poor quality research and research with methodological differences i.e., outcomes collected one- month after baseline.
Publication Bias

Publication bias occurs when studies are not published based on the direction or strength of the results (Nair, 2019). A multi-method approach was used to assess for publication bias and reduce the likelihood of a Type 1 error occurring, as recommended by Card (2012). A fail-safe N was calculated for each effect size, following Rosenthal’s (1979) method. The fail-safe N estimates the number of studies with non-significant results required to compromise the conclusion of a significant association (Rosenthal, 1979). Rosenthal’s (1979) guidelines were used to interpret the fail-safe N, with an adequately high N above 5k + 10, where k = the number of studies included in the review.

Funnel plots were then produced, which combined the effect sizes at the study level and assessed for asymmetry (Peters et al., 2008). Where funnel plots deviated from the expected triangular configuration, publication bias was deemed to be a risk (Card, 2012). The ‘trim-and-fill’ approach was also used to assess asymmetry of the funnel plots, using Duval and Tweedle’s (2000) method. This was done by ‘trimming’ any studies contributing to asymmetry and reinstating or ‘filling’ in values to achieve symmetry in the funnel plot, before comparing to the original values (Duval & Tweedle, 2000). Results are deemed to be robust to publication bias if they are comparable to original values (Card, 2012). Finally, Egger’s Regression test statistically examined the asymmetry in the funnel plots (Egger et al., 1997). A significant value on the intercept test result would indicate a risk of publication bias, as determined by Egger et al. (1997).


Results

Study Characteristics

Of the 15 studies (and 24 effect sizes) identified for inclusion, seven were conducted in Asia, four in North America, three in Europe, and one in Australia (see Table 2). Most of the studies (k = 13) used large samples where N > 100, with working-age adults based in
tertiary or mixed industries. Mean age of the samples ranged from 25.12-48.23 years across the studies and females made up between 14.1%-100% of the sample. 12 studies utilised a cross-sectional design, two utilised an experimental design and one a mixed-methods design. All studies employed self-report measures to assess gratitude and job satisfaction (see Table 4). 14 different gratitude measures were used across the studies, this number reduced to ten different questionnaires when excluding translated versions of the same questionnaire. The type of gratitude measured ranged between trait (k=9), collective/workplace (k=7), state (k=2)

or other (k=1). A total of 13 job satisfaction measures were employed across the studies, which reduced to nine when excluding translations of the same questionnaire.
Of the 24 effect sizes obtained, 17 derived from a validated measure of gratitude, and seven used an unvalidated measure. Of these, six measured gratitude in the workplace and 18 measured more general gratitude. In terms of job satisfaction, 17 effect sizes derived from a validated measure of job satisfaction, and seven derived from a non-validated measure. All, but one study (Chen et al., 2020) obtained effect sizes at baseline. Chen et al. (2020) collected gratitude scores at baseline and job satisfaction scores one month later, with no intervention in-between. Therefore, a sensitivity analysis was conducted to ascertain if effect sizes were robust to this methodological difference. Some studies were excluded from meta-regressions as they reported ranges as opposed to means for age (Al-Hashimi & Al-Barri, 2018; Kim & Oh, 2020) and gender (Al-Hashimi & Al-Barri, 2018). Furthermore, Cortini et al. (2019) reported several different values for the proportions of males and females in the study, therefore this study was excluded from the meta-regression on gender.


	Table 2

Studies and study characteristics utilised in meta-analysis

	Author (Year of publication)
	Study Design
	Analysed sample size & Industry (employment sector)
	Country of study
	Mean Age
	No. of females (% of sample)

	Al-Hashimi & Al-Barri (2018)
	Experimental
	N= 145
Education & Retail (Tertiary)
	Bahrain
	-
	-

	Cain et al. (2019)
	Cross-sectional
	N = 207
Mental Health and Human Service Agencies (Tertiary)
	United States
	40.70
	166 (80.2%)

	Chen et al. (2020)
	Cross-sectional
	N = 229
Architectural Engineering (Tertiary)
	China
	31.09
	88 (38.4%)

	Chen et al. (2021)
	Cross-Sectional
	N = 360
Kindergarten Teachers (Tertiary)
	China
	25.12
	360 (100%)

	Cortini et al. (2019)
	Mixed-Methods
	N= 96
Public administration employees (Tertiary)
	Italy
	48.23
	-

	Harzer & Ruch (2013)
	Cross-Sectional
	N = 1111
Mixed Professions (Mixed)
	Germany
	43.53
	632 (57%)

	Kim & Oh (2020)
	Cross-Sectional
	N = 380*
Office workers in manufacturing, IT, finance, public institutions, distribution & travel (Mixed)
	South Korea
	-
	172 (45.2%)

	Kim et al. (2019)
	Cross-sectional
	N = 310
Nurses (Tertiary)
	South Korea
	34.1
	309 (99.7%)

	Komase et al. (2020)
	Cross-Sectional
	N = 206
Mixed Professions (Mixed)
	Japan
	42.2
	74 (35.9%)
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	Lanham et al. (2012)
	Cross-Sectional
	N = 65*
Community mental health agency & university counselling centre staff (Tertiary)
	United States
	41.5
	45 (69.2%)

	Smith (2007)
	Cross-sectional
	N = 142*
Automobile Sales (Tertiary)
	United States
	39.7
	20 (14.1%)

	Waters (2012)
	Cross-Sectional
	N = 164
Teaching and Finance (Tertiary)
	Australia
	41.16
	94 (55%)

	Winslow et al. (2016)
	Experimental
	N = 92
Social Services Agency (Tertiary)
	United States
	46.63
	85 (92.4%)

	Winslow et al. (2017)
	Cross-Sectional
	N = 100*
Tele-communication employees (Tertiary)
	China
	29.05
	112 (56%)

	Wnuk (2020)
	Cross-Sectional
	N = 401
Various Organisations (Mixed)
	Poland
	28.11
	242 (60.4%)


Note. * = Didn’t report analysed N, therefore value was taken from demographic sample size; - = not reported or unable to calculate from data reported.

Quality Appraisal

All studies were included in the analysis following the quality assessment (see table 3). 14 studies met adequate quality criteria and one study (Al-Hashimi & Al-Barri, 2018) was included with caution. As a result of this, a sensitivity analysis was conducted to ascertain if effect sizes were robust to the poor quality study. A second researcher (AH, University of Sheffield) independently assessed one third of the papers (n=5), selected at random. Before discussion, inter-rater agreement was high at 82.5% and following discussion inter-rater agreement increased to 100%.
Two-thirds of the studies (k=10) met at least 71% of the criteria with three studies satisfying 100% (Chen et al., 2020; Harzer & Ruch, 2013; Winslow et al., 2016). Each criterion was successfully satisfied by at least nine studies. The majority of unclear reporting related to documenting inclusion/exclusion criteria for the sample, alongside the standard criteria utilised for measurement of the condition (in this case how the sample were reliably identified and assessed as employees). Whilst poor reporting does not necessarily indicate poor quality (Boland et al., 2015), this causes difficulty for replication. Areas for development, namely the criteria which most often were not satisfied, include identification of and strategies to deal with confounding factors. A lack of consideration for or control of confounding variables can limit the validity of the findings, something which a third of the studies (k=5) have not accounted for.
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	Table 3

Quality appraisal results for each study

	Quality Criteria

	



Author(s)
	Inclusion criteria for sample clear
	Study subjects and setting clear
	Exposure measured reliably and validly
	Objective, standard criteria for condition measurement
	Confounding factors identified
	Strategies for confounding factors
	Valid and reliable outcomes
	Appropriate statistical analysis
	
	
	

	
	
	
	
	
	
	
	
	
	
Step 1
% Y
	
Step 2
% N
	

	
	
	
	
	
	
	
	
	
	
	
	Outcome

	Al-Hashimi & Al-Barri
(2018)
	N
	N
	NA
	?
	N
	N
	N
	?
	0%
	71%
	Included*

	Cain et al. (2019)
	?
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	86%
	-
	Included

	Chen et al. (2020)
	Y
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	100%
	-
	Included

	Chen et al. (2021)
	Y
	N
	NA
	Y
	Y
	Y
	Y
	Y
	86%
	-
	Included

	Cortini et al. (2019)
	Y
	N
	NA
	?
	Y
	Y
	Y
	Y
	71%
	-
	Included

	Harzer & Ruch (2013)
	Y
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	100%
	-
	Included

	Kim & Oh (2020)
	Y
	Y
	NA
	?
	Y
	Y
	Y
	Y
	86%
	-
	Included

	Kim et al. (2019)
	Y
	Y
	NA
	Y
	Y
	N
	Y
	Y
	86%
	-
	Included

	Komase et al. (2020)
	Y
	Y
	NA
	Y
	N
	N
	?
	Y
	57%
	-
	Included

	Lanham et al. (2012)
	?
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	86%
	-
	Included

	Smith (2007)
	?
	Y
	NA
	Y
	N
	N
	Y
	Y
	57%
	-
	Included

	Waters (2012)
	?
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	86%
	-
	Included

	Winslow et al. (2016)
	Y
	Y
	NA
	Y
	Y
	Y
	Y
	Y
	100%
	-
	Included

	Winslow et al. (2017)
	Y
	Y
	NA
	Y
	?
	?
	?
	Y
	57%
	-
	Included

	Wnuk (2020)
	N
	Y
	NA
	?
	N
	N
	?
	Y
	29%
	43%
	Included


Note. * = included with caution.

Primary Meta-Analysis of the Association between Gratitude and Job Satisfaction

Overall, 15 studies were included in the meta-analysis, the data spread of effect sizes can be observed in the forest plot (Figure 2). Table 4 displays measures, effect sizes and random effects meta-analysis results, measuring the association between gratitude and job

satisfaction from k = 15 samples (pooled total N = 4008). All studies measured gratitude and job satisfaction using psychometric self-report measures. The meta-analysis results indicated a significant, positive, medium association between gratitude and job satisfaction ravg = 0.425, 95% CI [0.330, 0.511], p < .001. The tests of heterogeneity were significant Qtotal(14) = 157.584, p < .001; I2 = 91.12%, indicating a high degree of variability in the effect sizes across the studies. As a result, moderator analyses were conducted to investigate potential sources of heterogeneity.
	Figure 2

Forest plot of studies included in the meta-analysis.

	Study
	95% CI and Effect Size

	Al-Hashimi & Al-Barri (2018) Cain et al. (2019)
Chen et al. (2020) Chen et al. (2021) Cortini et al. (2019) Harzer & Ruch (2013) Kim & Oh (2020) Kim et al. (2019) Komase et al. (2020) Lanham et al. (2012) Smith (2007)
Waters (2012) Winslow et al. (2016) Winslow et al. (2017) Wnuk (2020)
	
[image: ]




	Table 4

Study measures, effect sizes and random effects meta-analysis results.

	Study
	N
	Gratitude Measure
	Job Satisfaction Measure
	rsubscale
	r
	95% CI

	Al-Hashimi & Al-Barri (2018)
	145
	GQ-6
	JIGNA
	
	0.276
	[0.118, 0.420]

	Cain et al. (2019)
	207
	GAWS-SWE
	MSQ-SF
	0.770
	0.679
	[0.598, 0.746]

	
	
	GAWS-MW
	
	0.560
	
	

	Chen et al. (2020)
	229
	GAWS-C
	A-JSS-C
	
	0.430
	[0.318, 0.530]

	Chen et al. (2021)
	360
	GQ-6
	JSQ
	
	0.420
	[0.331, 0.502]

	Cortini et al. (2019)
	96
	GQ-6-I
	Two items from JDS
	0.149
	0.357
	[0.168, 0.520]

	
	
	CGS
	
	0.534
	
	

	Harzer & Ruch (2013)
	1111
	VIA-IS-G
	JSQ-G-R
	
	0.186
	[0.129, 0.242]

	Kim & Oh (2020)
	310
	K-GQ-6 & GQ-6
	A-IS
	
	0.463
	[0.380, 0.539]

	Kim et al. (2019)
	380
	GRAT-K
	IS-K
	
	0.586
	[0.508, 0.655]

	Komase et al. (2020)
	206
	GAWS-J
	One item from BJSQ
	
	0.60
	[0.505, 0.681]

	Lanham et al. (2012)
	65
	GQ-6
	MSQ-SF
	0.360
	0.466
	[0.250, 0.637]

	
	
	Workplace-specific gratitude
measure (Lanham et al., 2012)
	
	0.560
	
	

	Smith (2007)
	142
	GQ-6
	JDI
	
	0.092
	[-0.074, 0.253]
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	Waters (2012)
	164
	GQ-6
	IS
	0.290
	0.355
	[0.214, 0.482]

	
	
	GAC
	
	0.450
	
	

	
	
	IG-PPS
	
	0.320
	
	

	Winslow et al. (2016)
	92
	GAC
	IS (4-items)
	
	0.600
	[0.451, 0.717]

	Winslow et al. (2017)
	100
	One 5-point Likert gratitude
	A-JDI: Work
	0.416
	0.268
	[0.075, 0.441]

	
	
	scale
	A-JDI: Supervisor
	0.228
	
	

	
	
	
	A-JDI: Co-worker
	0.211
	
	

	
	
	
	A-JDI: Promotion
	0.250
	
	

	
	
	
	A-JDI: Salary
	0.223
	
	

	Wnuk (2020)
	401
	GTOS
	One 5-point Likert job satisfaction scale
	
	0.400
	[0.314, 0.479]

	
Random Effects Meta-Analysis
	
4008
	
	
	
	
0.425
	
[0.330, 0.511]



Note: N = number of participants; rsubscale = subscale effect size, r = effect size; 95% CI = 95% confidence intervals; *p<0.05; **p<0.01; ***p<0.001; NA = unreported definition of acronym; GQ-6 = Gratitude Questionnaire-Six (McCullough et al., 2002); GQ-6-I = Gratitude Questionnaire-Six-Italian Translation (Caputo, 2016); K-GQ-6 = Gratitude Questionnaire-Six Korean version (Kwon et al., 2006); GAWS-SWE = Gratitude for a Supportive Work Environment (Cain et al., 2019); GAWS-MW = Gratitude for Meaningful Work (Cain et al., 2019); GAWS-C = Gratitude at Work Scale Chinese version (Chen et al., 2020); GAWS-J = Gratitude at Work Scale Japanese version (Komase et al., 2020); CGS = the Collective Gratitude Scale (Akgün et al., 2016);); VIA-IS-G = Values in Action Inventory of Strengths German translation (Ruch et al., 2010); GRAT-K = Gratitude Resentment and Appreciation Test Korean version (Jung & Han, 2017; GAC = the Gratitude Adjective Checklist (McCullough et al., 2002); IG-PPS = The integrity and gratitude sub-scale of the Positive Practices Scale (Cameron et al., 2004); GTOS = Gratitude Toward the Orgnization Scale (Wnuk, 2020); MSQ-SF = The Minnesota Satisfaction Questionnaire-Short Form (Weiss et al., 1967); JDS = Job Diagnostic Survey (Hackman et al., 1975); A-JSS-C = Adapted three item Job Satisfaction Survey Chinese translation (Chen et al., 2020); JSQ = Job Satisfaction Questionnaire (Andrews and Withey, 1976); JSQ-G-R = Job Satisfaction Questionnaire German translation Revised (Harzer & Ruch.,2012); IS = Index of Job Satisfaction (Brayfield & Rothe, 1951); A-IS = Adapted Index of Job Satisfaction (Kim & Oh; 2020); IS-K = Index of Job Satisfaction Korean Version (Ko, 1999); BJSQ = Brief Job Stress Questionnaire (Shimonmitsu et al., 2000); JDI = Job Descriptive Index (Smith et al., 1969); A-JDI
= The abridged Job Descriptive Index (Stanton et al., 2002).

Moderator Analyses

Papers were grouped according to the employment sector of the sample. Two groups were identified, tertiary (k =11; N = 1910) and mixed (where the sample included employees from multiple sectors; k = 4; N = 2098). The subgroup analysis indicated that the effects obtained from studies that used tertiary employment sector samples (ravg = 0.428, 95% CI [0.319, 0.525], p < .001) were not significantly different in magnitude from the studies that used mixed employment sector samples (ravg = 0.419, 95% CI [0.227-0.579], p < .001, Qbetween (1) = 0.007, p = .934).
The moderator analysis of gratitude measures assessed whether workplace specific gratitude measures (k = 4; N = 1043) differed from other gratitude measures (k = 9; N = 2591). Papers (k = 2) using multiple types of measures (workplace and non-workplace specific) were excluded from the subgroup analysis, due to having a combined weighted average effect size. The analysis indicated that the effects obtained from studies using workplace specific gratitude measures (ravg = 0.535, 95% CI [0.387-0.656], p < .001) were not significantly different in magnitude from the studies that used non-workplace specific measures (ravg = 0.372, 95% CI [0.245-0.487], p < .001, Qbetween (1) = 2.931, p = .087).
Moderator analyses of validated versus non-validated measures of gratitude was not conducted as the number of non-validated measures, following exclusion of papers with combined weighted average effect sizes, did not meet the minimum number required for sub- group analysis (k=2).
The moderator analysis of job satisfaction measures assessed whether validated measures (k = 8; N = 2359) differed from non-validated measures (k = 5; N = 1308) of job satisfaction. Papers (k = 2) using both validated and non-validated measures were excluded from analysis, due to having a combined weighted average effect size prior to subgroup analysis. The analysis indicated that the effects obtained from studies using validated
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measures of job satisfaction (ravg = 0.399, 95% CI [0.238-0.539], p < .001) were not significantly different in magnitude from the studies that used non-validated measures of job satisfaction (ravg = 0.492, 95% CI [0.409-0.566], p < .001, Qbetween (1) = 1.178, p = .278).
The meta-regression of the influence of gender (see Appendix C, Figure A1) indicated that associations between gratitude and job satisfaction did not vary significantly as a result of respondent gender, b = -0.000 [-0.001, 0.000], Qmodel (1) = 0.63, p = .428, Qresidual (11) = 97.74, p < .001. This indicated that the main effects were robust to the influence of participant gender.
The meta-regression of the influence of age (see Appendix C, Figure A2) indicated that associations between gratitude and job satisfaction did not vary significantly as a result of respondent age, b = 0.003 [-0.016, 0.021], Qmodel (1) = 0.08, p = .771, Qresidual (11) = 142.55, p < .001. This indicated that the main effects were robust to the influence of age.
The meta-regression of the influence of publication year indicated that associations between gratitude and job satisfaction varied significantly as a function of publication year, b
= 0.003 [0.008, 0.051], Qmodel (1) = 6.97, p = .008, Qresidual (13) = 78.85, p < .001. This

indicated that the main effects were influenced by the year in which the research was published, with larger effect sizes in more recent studies. Furthermore, r2 = 0.47, indicating year of publication accounted for 47% of the variance between the studies. The data spread over time can be observed in Figure 3.

Figure 3

Graph of Meta-Regression Analysis of Year of Publication
[image: ]

Publication Bias

The tests were unanimous for the absence of publication bias. For gratitude and job satisfaction, the fail-safe N analysis indicated 2550 studies with null results would be required to reduce the significance level of the effects and bring the p-value to > 0.05. This was well
above the threshold value of 85 required for this review, suggesting there is a low chance of publication bias. This was confirmed in additional analyses, for example the funnel plot (see Figure 4) showed relative symmetry and the trim-and-fill method indicated zero studies required trimming. Furthermore, Egger’s regression test indicated a non-significant result, b0
= 3.46[-1.26, 8.18], t(13) = 1.58, p = .14, suggestive of an absence of publication bias.

Figure 4

Funnel plot to assess publication bias in meta-analysis.
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Sensitivity Analyses

Fisher’s Z


To explore if the observed effects were susceptible to influences from studies with methodological differences or poorer quality, two sensitivity analyses were completed. In the first instance, poor quality studies i.e., those which did not satisfy the threshold of meeting at least five of the quality criteria were removed from the meta-analyses. One study (Al- Hashimi & Al-Barri, 2018) with questionable quality was identified and removed. Results were largely unchanged, ravg = 0.437, k = 13, 95% CI [0.328-0.535], p < .001, supporting the decision to retain this poorer quality study in the meta-analysis.
One of the studies (Chen et al., 2020) measured gratitude and job satisfaction at two- different time-points, measuring gratitude at baseline and job satisfaction one-month later, without intervention. Removing this study from the analysis, made no difference to the effect size and significance of the association between gratitude and job satisfaction, ravg = 0.424, k
= 14, 95% CI [0.323-0.516], p < .001, again supporting the decision to retain it in the analysis.

Discussion

This comprehensive review of the empirical literature provides compelling evidence that gratitude is significantly positively associated with job satisfaction. 15 papers, with 24 effect sizes that included 4008 participants, were eligible for a quantitative synthesis, using a random effects meta-analysis. Due to the significant variability identified between effect sizes, moderators were assessed to explore if they accounted for this. Moderation analyses indicated the main effects were robust to the influence of gender, age, employment sector, validity of job satisfaction measure and type of gratitude measure. 47% of the variability identified could be accounted for by the year in which the study was published, with more recent studies showing a stronger association between gratitude and job satisfaction.
Considering the implications of low job satisfaction on wellbeing (Sironi, 2019), alongside the fact that job satisfaction is one of the top three concepts related to happiness in the workplace (Fisher, 2010), the outcome of this review is an important one. The gratitude/job satisfaction association identified in this meta-analysis is stronger than the associations identified in the individual traits measured in the Big-Five personality and the core self-evaluations literature (Judge et al., 2002; Judge et al., 2005). Given that gratitude is well defined as a personality trait (Wood et al., 2010), the gratitude/job satisfaction association is consistent with the values-percept theory (Locke, 1976). The values-percept theory considers individual differences as influencing the job satisfaction relationship (Locke, 1976). This review supports that theory, for example, if an individual has high levels of trait gratitude, the disparity between what the individual wants and what the individual has is likely to be minimized, resulting in increased satisfaction (Locke, 1976). This indication that those with a propensity towards experiencing gratitude (i.e., people high in trait gratitude) are more likely to feel more satisfied in their role, is a useful consideration for employers wishing

to support their employees. However, this raises concerns for those individuals who do not have a natural propensity for experiencing gratitude and not easily noticing life’s positives.
However, there were no differences found between the measures of gratitude (workplace or other), which suggests that workplace specific gratitude is similar to other forms of gratitude in the job satisfaction relationship. This is consistent with the earlier suggestion that workplace gratitude (Cain et al., 2019) is defined similarly to dispositional (trait) gratitude (Wood et al., 2010). Only one study (Winslow et al., 2016) in the subgroup analysis measured state gratitude, therefore more research is required into the impact of gratitude interventions on job satisfaction outcomes. This is particularly important when gratitude is required to be cultivated (i.e., those with low trait gratitude), considering the role of traits in job satisfaction (Locke, 1976).
Research measuring the outcomes of gratitude interventions in the workplace, found increases in job satisfaction (Stegen & Wankier, 2018). These significant differences were observed in the context of significant increases in leaders’ expressions of gratitude, not increases in self-expressions of gratitude. This is consistent with other research using self- expressions of gratitude (i.e. a gratitude journal) as the main intervention (Al-Hashimi & Al- Barri, 2018). Al-Hashimi & Al-Barri (2018) found that when employees journaled their workplace gratitude, over 7-days, both gratitude and job satisfaction did not improve. The variety of intervention effectiveness may be explained by the different ways in which gratitude is triggered (benefit or generalised). Stegen & Wankier (2018) utilised both benefit triggered (leader’s expressions) and generalised (self-expressions) gratitude, suggesting gratitude interventions in workplaces may be more effective if gratitude is benefit triggered (Emmons et al., 2003). This indicates that cultivated gratitude in the workplace and job satisfaction outcomes following a gratitude intervention, may be moderated by the

intervention type and the way in which gratitude is triggered, however further research is required in this area to investigate this.
The variance in the association between gratitude and job satisfaction was also not accounted for by gender of the employee, employment sector of the workplace, sample age or the validity of the job satisfaction measure utilised. However, the finding that the year of publication moderated the relationship between gratitude and job satisfaction is a novel one. Identifying that more recent studies demonstrated stronger relationships, may indicate changes in the research over time, for example, more rigour in testing, and/or a bias towards publication of more favourable results. However, the results of the publication bias tests indicated an absence of bias. Therefore, this strengthening of the gratitude-job satisfaction relationship may relate to the environmental context, namely the workplace. Previous research has found the quality of the workplace environment increased over time from 1983- 2009, with employees increasingly satisfied with wages, trusting and confident in the competence of managers, all in the context of recessions and reduced job security (Bryson & Forth, 2010). This trend implies a potential increase in satisfaction at work over the years.
Furthermore, with the context of recessions, this satisfaction may contribute to gratitude in employees. More research is required to understand the moderating effects of year of publication on the gratitude-job satisfaction relationship.
Bearing in mind the outstanding variance, consideration of other potential moderators is important. Co-worker support may be a potential moderator, as identified in the job satisfaction/turnover intent relationship (Tajuddin & Ambad, 2021). When considering the relational function of gratitude, suggested by the find-remind-and-bind theory, whereby gratitude aids in developing and reinforcing relationships (Algoe, 2012), relationships with colleagues are likely to play a role in gratitude. Fredrickson, (2004) reinforces this idea with the broaden-and-build hypothesis, which asserts that these pre-developed relationships can be

utilised as a resource when in distress. Knowing that social exclusion within the workplace, is linked to job dissatisfaction and a lower sense of well-being (Barak & Levin, 2002), co- worker support and/or inclusivity levels within a workplace could potentially moderate the gratitude/job satisfaction association.
Another moderator for consideration, is the role of prosocial behaviour in the workplace. Both job satisfaction and gratitude are associated with prosocial citizenship behaviours (Bateman & Organ, 1983; Farrell, 1983; Ma et al., 2017). Furthermore, considering the cyclical and potential snowball processes associated with gratitude and prosocial behaviour (Bartlett & DeSteno, 2006; Clark et al., 1988; Crano & Sivacek, 1982; Goldman et al., 1982; Grant & Gino, 2010; Rind & Bordia, 1995), this has the potential to impact a workforce and potentially moderate the relationship between gratitude and job satisfaction. Likewise, in workplaces where gratitude expression and social exclusion exist, this could impact the satisfaction levels and wellbeing levels of staff, an important consideration for businesses and future research.
Consideration of the employee-organisation power dynamic and its influence on the gratitude/job satisfaction association is suggested. As positive constructs in the workplace, such as gratitude are suggested to reinforce the power in the organisation (Jacques, 1996; Reich, 1987; Voronov & Coleman, 2003), and lead to issues between the employees and the organisation. Therefore, longitudinal studies of gratitude and job satisfaction in workplaces could be a consideration for future research, especially considering how people’s values and wants change over time, and the impact that this can have on job satisfaction as suggested by the values-percept theory (Locke, 1976).
Strengths and Limitations

The results should be considered in light of the strengths and limitations of this meta- analytic review. The systematic literature search was conducted across multiple databases to

ensure a full review of the literature. Furthermore, inclusion and exclusion criteria were pre- determined, in order to reduce researcher bias when screening and identifying eligible studies. A PRISMA diagram (Figure 1) and checklist (see Appendix D) is included for full transparency of the meta-analytic screening process and to ensure the review can be replicated. Use of risk of bias assessments strengthen this review further with quality appraisals of all studies and assessment of publication bias. The quality appraisal had high levels of inter-rater reliability and was conducted using a standardised quality appraisal tool, with a pre-determined cut-off percentage for inclusion/exclusion in the review. Furthermore, the assessment of publication bias, utilised multiple methods to ascertain certainty of the outcome. These methods rigorously tested for risk of bias, and therefore increased the validity and reliability of the meta-analytic review results. A critical approach was taken towards the outcomes of the main effects, with sensitivity and moderator analyses conducted to establish the robustness of the gratitude/job satisfaction association and explore other factors influencing this relationship. This increases the reliability and validity of the results of the meta-analysis.
One limitation of the research is that all studies utilise self-report measures, which has the potential to introduce bias and inflate correlations, due to same source response bias (Podsakoff, 2012). Additional limitations include the small number of subgroups identified for the employment sector moderation analysis, and the overlap between the two groups (mixed and tertiary), suggesting more research should be conducted in other employment sectors, such as primary or secondary groups in order to explore differences in the gratitude/job satisfaction association across employment sectors. Considering the increased job satisfaction reported in health and education sectors (Gazioglu & Tansel, 2006), results of the subgroup analysis on employment sector may have differed if subgroups were ‘health and education’ versus ‘others’.

Conclusions

The wellbeing of employees is important and with job satisfaction and gratitude both showing promise for increasing wellbeing, the gratitude/job satisfaction relationship is an important one. Job satisfaction and gratitude were found to have a positive association, and one that is stronger than job satisfaction has with other personality traits. This is an important finding considering the role in which personality traits play in improving job satisfaction.
There was some difference in the strength of the association noted between the studies, which was somewhat accounted for by the year in which they were published, with stronger associations noted more recently. Considering the relational role of gratitude and the positive association already established between job satisfaction and co-worker support, this difference between studies may depend on the workplace environment and connection between colleagues. Further research is required to establish the role of social connection in the gratitude/job satisfaction relationship. Considering the impact workplace gratitude can have in increasing the power in the organisation, the impact of long-term workplace gratitude on job satisfaction should be investigated.
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Abstract

Objectives

During a health pandemic, healthcare workers (HCWs) are at risk of poor wellbeing and increased distress. This study aimed to assess the effectiveness of a gratitude intervention with healthcare staff during a global pandemic. It was hypothesised that a gratitude journaling intervention would demonstrate greater improvements in wellbeing and distress compared to a reflective diary control group.
Design

An online parallel, double-blind, two-armed (gratitude intervention and control), Randomised Control Trial (RCT) with equal individual randomisation (1:1) was conducted in the UK (4 sites, plus internet recruitment).
Methods

A sample of 117 healthcare workers (HCWs; 89.7% female; Mean age=39.73; SD=11.37) completed baseline measures of depression, happiness, positive and negative affect, alongside state and trait gratitude. HCWs were randomly allocated to one of two conditions, a gratitude journaling group (N=58) or a diary control group (N=59), where they were asked to complete the reflective task online, once a week, for 4-weeks.
Results

Independent and paired t-tests indicated that the gratitude intervention was effective at reducing negative affect in HCWs, with scores significantly decreasing from baseline (M=1.81) to post-intervention (M=1.49), t(1236) = -3.04, p = .002. The same reductions were not identified for the diary control group. Statistically significant differences were not observed for depression, happiness, positive affect and gratitude in both groups; however, means changed in the hypothesised direction.

Conclusions

This study supports findings from previous trials conducted during a global pandemic and highlights the value in engaging a healthcare workforce (with mild-to-moderate indicators of depression severity) in a gratitude intervention, to reduce distress.
Practitioner Points

· An online gratitude intervention is effective at reducing negative emotions in HCWs during a global pandemic, compared to an active control condition.
· Reflective practices in healthcare settings could consider focusing on gratitude to improve distress levels in healthcare staff during a time when distress is inevitable.
Key words: ‘gratitude intervention’, ‘healthcare workers’, ‘global pandemic’, ‘distress’

Introduction

UK sickness absence data indicated health and social care reported the highest sickness rates across industries, with 3.5% absence in 2020, and 0.8% higher sickness than the second highest industry (ONS, 2021). Staff sickness in the National Health Service (NHS) has gradually risen since 2017, from 4.00%, to 4.63% absence in June 2021 (NHS Digital, 2022, April 28). At its highest, in April 2020, 6.02% of staff were off sick. ‘Anxiety/stress/depression/other psychiatric illnesses’ is regularly reported as the main reason for staff sickness, with an average of 28-29% of cases reporting this since 2010 (NHS Digital, 2022, April 28). Unfortunately, only 29.3% of staff across the NHS felt their trust took positive action on health and wellbeing (NHS England, 2020, February). This lack of action may contribute to and prolong employee absences.
Health professionals reportedly experience higher levels of burnout than any other profession (De Hert, 2020). Burnout is defined as a state of emotional and physical exhaustion, cynicism, and detachment from work, caused by prolonged stress (Maslach & Leiter, 2016).
Burnout is assessed and measured on multiple dimensions, namely emotional exhaustion, depersonalisation, and sense of personal accomplishment (Maslach, 1998). Emotional exhaustion relates to the mental strain associated with job stress; depersonalisation, is defined as mentally detaching from others and taking a measured, less personable approach, alongside a reduced sense of personal accomplishment (Chiu & Tsai, 2006).
With the COVID-19 health pandemic adding additional pressure to the NHS, research from historical health pandemics indicate healthcare workers (HCWs) are at increased risk of mental health problems, including post-traumatic stress disorder, depression and substance misuse (Brooks et al., 2020). Furthermore, preliminary data from China (Lai et al., 2020) during the COVID-19 health pandemic indicated frontline HCWs experienced depression (50.4%), anxiety (44.6%), insomnia (34%) and distress (71.5%). A systematic review (Allan et al., 2020) indicated healthcare staff working in hospitals with patients infected through a pandemic, were most at risk of developing mental health difficulties during or following the pandemic. Coping behaviours,

resilience and social support were associated with positive mental health outcomes of HCWs (Labrague, 2021), with social support a moderator of the stress-burnout relationship (Etzion, 1984). Furthermore, when considering protective factors of distress during a pandemic, perceived control and social support were associated with lower distress (Sirois & Owens, 2020).
Positive Psychology and Wellbeing

Positive psychology provides an alternative approach to understand, support and improve the health and wellbeing of employees, and reduce burnout. Positive psychology considers the circumstances and processes of individuals, groups and organisations which contribute to optimal functioning (Gable & Haidt, 2005). It focuses on character strengths such as hope, optimism and gratitude, to encourage creativity, improve happiness and reduce mental barriers to productivity, as opposed to focusing on ‘problems’ (Hackett, 2017; Seligman & Csikszentmihalyi, 2000). Character strengths are intrinsically linked to individual and social wellbeing (Peterson, 2009). Littman- Ovadia & Steger (2010) recommended endorsement of individual character strengths, to improve wellbeing and mitigate burnout. Steffanina (2014) supported this, finding all aspects of burnout improved when an individual more strongly endorsed their character strengths.
Seligman (2018) developed the PERMA framework for understanding and assessing wellbeing, incorporating five elements: Positive emotions, Engagement, positive Relationships, Meaning and Accomplishment. The PERMA framework is strongly related to all character strengths, with zest, hope and gratitude being the most strongly related to all elements of the PERMA framework and as such, strongly related to wellbeing (Wagner et al., 2020). The gratitude character strength was most strongly related to the ‘Meaning’ domain (Wagner et al., 2020), a domain highly central to professional wellbeing (Larsen et al., 2021; Pakhol, 2018).
Positive Psychology Interventions (PPIs) are one approach for reducing distress, by increasing positive emotions, behaviours, and/or thoughts, thereby increasing the wellbeing of an individual (Parks & Biswas-Diener, 2013). PPIs can include gratitude journals, affirmations,
strength focussing exercises and mindful meditations (Lino, 2020, April). PPIs in workplaces have

improved performance, job wellbeing, engagement and other areas, whilst reducing negative performance and negative job wellbeing (Donaldson et al., 2019). PPIs have also been found to reduce symptoms of burnout, stress, anxiety and depression in employees (Alexiou et al., 2021). More specifically, workplace gratitude was found to negatively correlate to symptoms of burnout, such as emotional exhaustion and depersonalisation (Lanham, 2011).
Theories of Gratitude

Gratitude is both a personality trait and a social-cognitive emotional in-the-moment reaction driven by observing and appreciating positives in the world (McCullough et al., 2002; Wood & Boyce, 2014). Meta-analyses have found gratitude is positively associated with positive wellbeing, such as happiness, life satisfaction, pro social behaviours and personality traits, alongside religion/spirituality and negatively associated with suicidal ideation, negative affect, depression and anxiety, envy and materialistic attitudes (Iodice et al, 2020; McCullough et al., 2002; Portocarrero et al., 2020). Gratitude can be benefit triggered or generalised. Benefit triggered gratitude is often experienced when undeserved acts of kindness or generosity are given freely and altruistically by another person, whereas generalised gratitude, is broader, relating to feelings of gratitude for all sorts of gifts in life, unrelated to acts of others (Emmons et al., 2003).
This definition of generalised gratitude was expanded to define dispositional (trait) gratitude as part of a wider life orientation (Wood et al., 2010). Dispositional gratitude is defined by eight facets, experienced intensely, frequently and across a variety of stimuli (Wood et al., 2010).
The eight facets of gratitude included individual differences in the experience of grateful affect, appreciation of other people, focus on what the individual has, feelings of awe when encountering beauty, behaviours to express gratitude, present moment focus on the positive, understanding life is short and positive social comparisons (Wood et al., 2010). Wood et al. (2010) advised that these eight facets could all be experienced at a state (in-the-moment) affect level, however a person with a life orientation towards gratitude (i.e., dispositional), could frequently and easily access these facets. This supports the schematic hypothesis, which asserts that schematic biases towards

gratitude reinforce positive emotions by biasing interpretations of events in a more positive light, whilst reinforcing the opposite for people lower in this trait (Wood et al., 2010).
Gratitude theories have attempted to explain the causal relationship found between gratitude and wellbeing in previous studies (Emmons & McCullough, 2003; Lyubomirsky et al., 2005; Seligman et al., 2005). The coping hypothesis asserts that positive coping strategies are the link between gratitude and wellbeing, with grateful people more likely to seek support from others (Wood et al., 2010). This would suggest that gratitude interventions may only be effective for individuals with high levels of trait gratitude. Rash et al.’s (2011) research was consistent with this, finding dispositional gratitude moderated life satisfaction outcomes following a gratitude intervention. The resistance hypothesis (McCullough et al., 2004), support the notion of trait gratitude moderating outcomes, however questions the benefits of high levels of trait gratitude, stating that dispositional gratitude can be counterintuitive for gratitude interventions, due to the intervention being homogenous with how individuals would think and act anyway, and therefore not improving wellbeing.
Other researchers have posited that gratitude’s function is relational, and that this is how the causal relationship between gratitude and wellbeing can be understood. Fredrikson’s (2004) broaden-and-build hypothesis states that each positive and negative emotion humans experience has its own specific function, asserting that gratitude serves to build connection to others when non- stressed, so that this connection can be utilised as a resource when in distress (Garland et al., 2010). Similarly, the find-remind-and-bind theory (Algoe, 2012) argues that gratitude helps to find new connections/ relationships or remind of known good connections and bind the two individuals. It goes beyond the benefit triggered literature, suggesting gratitude serves to solidify a connection to an individual in what is perceived to be a high-quality relationship, not only one which brings personal benefits, but one which exists ‘through thick-and-thin’. Overall, gratitude theories indicate gratitude can influence emotional states, wellbeing, positive coping and connection to others, one way or the other.

Gratitude Interventions

Studies have attempted to experimentally activate or cultivate gratitude through gratitude interventions (i.e., writing gratitude lists, journals or letters, expressing gratitude etc.). Meta- analyses assessing the effectiveness of gratitude interventions found positive outcomes for wellbeing, happiness, life satisfaction, grateful mood, grateful disposition, and positive affect, alongside a reduction in depressive symptoms (Dickens, 2017), with small to medium effect sizes. Furthermore, positive activities (such as expressing gratitude) have been found to counteract the environmental triggers of stress (Layous et al., 2014). Research recently conducted during the covid-19 pandemic have shown contradictory results. Fekete and Deichert (2022) found stress and negative affect reduced following a gratitude intervention. However, Datu et al. (2020) found increases in positive affect, but no changes in life satisfaction, negative affect and covid-19 anxiety, following a gratitude intervention. These differences may be due to differences in the populations studied, for example, Fekete and Deichert (2022) studied a general population sample from the USA, with a mean age of 40.86 years, whereas Datu et al., (2020) studied a sample of Filipino undergraduate students with a mean age 20 years younger, at 20.27 years.
Gratitude interventions can be expressive (outward) or reflective (inward). Expressive gratitude involves giving small tokens of appreciation or paying gratitude visits. Reflective gratitude interventions involve writing personal gratitude lists or journals. Research comparing the two types of interventions, found similar outcomes between the two, with increased feelings of gratitude, elevation, connectedness, alongside indebtedness across interventions (Layous et al., 2017).
The type of comparison group was identified as an important consideration when synthesising gratitude intervention research (Wood et al., 2010). Meta-analyses found gratitude interventions were as effective as psychologically active comparisons (Davis et al., 2016; Dickens, 2017), and more effective when compared to negative conditions (Dickens, 2017). Mixed results were found when comparing gratitude interventions to alternative-activity conditions, with

significant improvements in gratitude, psychological wellbeing, happiness, positive affect and depression, and no change in anxiety and negative affect (Davis et al., 2016; Dickens, 2017).
The duration of the intervention may also have an impact on effectiveness. Cheng et al. (2015) found higher life satisfaction, more gratitude and improved positive affect in HCWs, after writing a gratitude diary bi-weekly over 4-weeks. In contrast, a shorter 5-day intervention in the workplace, using a similar journaling methodology, was not effective at improving gratitude (Al- Hashimi & Al-Barri, 2018). This may be explained by Toepfer and Walker’s (2009) results, which found a cumulative improvement in gratitude and happiness over 8-weeks of grateful letter writing, indicating frequency of the intervention can influence the outcomes of gratitude interventions.
To summarise, gratitude interventions are effective at improving a variety of emotional states and satisfaction levels, however recent studies completed during the Covid-19 pandemic have indicated mixed results, demonstrating some improvements in either distress or wellbeing. The coping hypothesis suggests gratitude serves as a function to aid human coping by increasing resources to seek support when in distress (Wood et al., 2010). The schematic hypothesis indicates positive coping is influenced by gratitude as a personality trait (Wood et al., 2010), whereas the resistance hypothesis argues trait gratitude would not initiate positive coping, and therefore gratitude interventions would be ineffective for those high in trait gratitude. The broaden-and-build and the find-remind-and-bind theories consider a social function of gratitude, to build connection and serve as a resource when in distress (Galand et al., 2010; Algoe, 2012).
What we know about HCWs during a pandemic, is that their distress levels are likely to be increased and their wellbeing impacted negatively, potentially risking burnout. What is unclear, is the effectiveness of a gratitude intervention at times of heightened distress; can HCWs draw upon their gratitude resource with support from a gratitude intervention and can their wellbeing and distress benefit from this? Furthermore, is the effectiveness of the intervention moderated by a grateful personality, could trait gratitude influence the effectiveness of an intervention during a health pandemic?

Given this theory and research, the current study aimed to examine the effectiveness of a gratitude journal intervention with HCWs during a health pandemic, in comparison to an active- control group, by assessing gratitude and psychological wellbeing (happiness and positive affect) and reducing psychological distress (depression and negative affect).
Hypotheses

Primary Hypothesis

1. Gratitude journaling will reduce psychological distress (depression and negative affect) and increase wellbeing (happiness and positive affect) over time (baseline to post-intervention) when compared to a diary control.
Secondary Hypotheses

2. Gratitude journaling will increase state gratitude over time (baseline to post-intervention) when compared to a diary control.
3. Trait gratitude will moderate the outcomes of the gratitude intervention, with higher levels moderating changes in wellbeing and distress.
Method

Protocol Registration

The protocol for this trial was pre-registered in the ClinicalTrials.Gov Database under the protocol registration number: 170732.
Design

The research was a Randomised Control Trial (RCT), to enable a rigorous assessment of cause and effect between intervention and control conditions (Sibbald, 1998). This RCT was an online parallel, double-blind, two-armed (intervention, and control) trial with equal individual randomisation (1:1), conducted in the UK (four sites, plus internet recruitment).

Changes to Design following Trial Commencement

Research time limitations and difficulties sourcing participants resulted in changes to the design of the study. Trial registration detailed a three-armed study, comparing two types of gratitude interventions alongside a control condition, three months into commencement, one of the intervention arms was removed. Only three participants had completed baseline measures in this arm, and all dropped out prior to engaging in the intervention, therefore their data were removed from the dataset prior to analysis. These changes prompted changes to sample size calculations (see sample size).
The eligibility criteria were expanded to include all staff working in healthcare (clinical and non-clinical, mental and physical healthcare), as opposed to just those working clinically in physical healthcare. The criterion requiring staff to self-identify as experiencing difficulties with their mental health was removed and social media recruitment was also included to target a wider pool of potential participants. Changes were also made to analysis following recruitment (see statistical analysis).
Staff Involvement

Four consultations were conducted with five staff members in various healthcare occupations, employed by the NHS in the North of England (see Appendix A for details). Consultations were held both face-to-face and online. The consultations guided the development of the research, including practical recommendations, reflections on the concept and feasibility of conducting it. Recommendations included invitation and reminder logistics, correspondence language, barriers to engagement and incentives. NHS trust occupational health and wellbeing teams were also consulted regarding the health and wellbeing of participants, including potential risk factors and ways to minimise risk.

Ethical Considerations and Implications

Ethical approval was granted by the University of Sheffield ethics committee and the Health Research Authority (Appendix B). The research was conducted in accordance with the British Psychological Society ethical guidelines for internet-mediated research (Kaye et al., 2021).
Participation in the study was voluntary. Informed consent was achieved through providing participants with detailed information about the study, and how their data will be protected, with contact details for further information or to lodge a complaint. Participants were also informed of their right to withdraw and given a date to contact the researcher by, if they wished to remove their data from the research.
Potential risk to participants was minimised by frequent reminders to contact their GP, occupational health, or Samaritans if they had concerns about their mental health. Furthermore, participants were advised of the nature of the tasks being linked to a research study, therefore informed that their mental health may or may not be impacted by the tasks. All participants in the control group (including dropouts) were offered the opportunity to engage in the intervention within 4-weeks after completion of the study.
Participants

A convenience sample of 117 (89.7% female; 10.3% male) healthcare employees (age 18-63 years) were recruited through email, intranet and poster advertisements in various Yorkshire and Northeast-based NHS healthcare trusts (physical and mental health related), alongside posts on social media platforms (including Facebook, LinkedIn, Twitter and Instagram; see Appendix D). Inclusion criteria were UK-based adults (18+ years) working in a healthcare environment during or any time since the start of the COVID-19 health pandemic (i.e., March 2020 onwards), with a self- assessed basic level of English language reading and writing ability. Exclusion criteria included those without access to an electronic device or email address to complete the study, those receiving any other psychological intervention, or taking part in other research.

Intervention

Procedure

Recruitment opened in March 2021 and closed in February 2022, the scheduled date for closure; follow-up ceased in March 2022. Interested participants responded to an advertisement, which detailed the study information and participant/study criteria, alongside instructions on how to take part in the research. Online, participants were given information about the study (Appendix E) and gave consent (Appendix F), prior to answering eligibility questions (Appendix G), demographic data (Appendix H) and baseline outcome measures (Appendix I).
Participants were randomly allocated to conditions (gratitude intervention or diary control) following completion of baseline outcome measures (see Appendix K), using the Qualtrics online survey platform. Participants were blind to the allocation throughout, the researcher was made aware of allocation once allocated by the Qualtrics software.
Participants received an email prompt to complete their online task 6-8 days (sent between 8am and 10am) after baseline completion and then every week for total of four-weeks. Standardised reminder emails (Appendix J) were sent to participants with incomplete tasks, 24- and 72-hours later. The control condition was matched to the intervention through standardised correspondence, excluding the link to the relevant task. The weblink on the email took participants to a Qualtrics webpage, with task-specific instructions, which varied depending on condition. Participants in the diary control condition were asked to diary their week, including positive, negative and neutral events/experiences; ideas and examples were given to prompt participants. Participants in the gratitude intervention condition were asked to recall specific things they were grateful for in that week, be it people, events, small or large things (see Appendix J).
All data collection was completed via online Qualtrics software. This ensured that the researcher maintained separation from participants in the trial and followed government guidelines (User Research Community, 2020, April) at the time. Participants were taken to a debrief page at

the end of the study, following completion of post-intervention outcome measures (see Appendix K), and given the opportunity to enter a prize draw to win £75 in Amazon vouchers.
Sample Size

An a priori sample size calculation (Cohen, 1992, Appendix C) on the two-arm trial recommended a sample of 64 participants per group, assuming a medium effect size (as guided by Dickens, 2017) and a significance level of alpha = 0.05, in order to achieve power at 80%.
Considering attrition rates in e-health trials (Eysenbach, 2005), an additional 40% was recommended, totalling 107 participants in each group (a total of 214 people across the two conditions). This figure differed from the sample size noted in trial registration, due to changes in the number of arms of the trial.
Data Storage

Data were stored on the Qualtrics platform for the duration of data collection. Following study recruitment, data were downloaded to an encrypted device and individual participant scores from each week were collated for analysis purposes. All data were anonymised prior to analysis and dissemination and stored confidentially or disposed of at request, see data management plan (Appendix L). Identifiable personal data was destroyed at the close of the research (May 2022) including the key, which links the anonymised data to individuals.
Outcomes

Measures were selected based upon the mental health needs identified in HCWs during a pandemic, and those aspects of well-being which gratitude interventions are shown to benefit. The primary outcome was the mean change of depression from baseline to post-intervention. Secondary outcome measures included the difference in change from baseline to week four in the mean scores of subjective happiness and positive and negative affect.
Cronbach’s alpha measured the internal reliability of the outcome measures for the present study, with the following criteria applied for interpretation, α > 0.9, excellent; 0.8 ≤ α < 0.9, good;

0.7 ≤ α < 0.8, acceptable; 0.6 ≤ α < 0.7 questionable; 0.5 ≤ α < 0.6, poor and α < 0.5, unacceptable, as recommended by George and Mallery (2003). All outcome measures demonstrated ‘good’ internal consistency in the present study, excluding state gratitude (measured by the GAC) which demonstrated ‘excellent’ internal reliability and trait gratitude (measured by the GQ6), which demonstrated ‘acceptable’ internal reliability.
Primary Outcome Measure

Depression. The Primary Health Questionnaire - 9 (PHQ9; Kroenke et al., 2001) is a 9- item measure of depression, rated on a 4-point Likert scale ranging from 0 (“not at all”), to 3 (“nearly everyday”). It has good internal consistency (alpha = 0.89), the diagnostic sensitivity for scores ≥10 is 88% and 88% specificity for major depression (Kroenke et al., 2001). Internal consistency in the present study was alpha = .85. PHQ-9 scores of 5, 10, 15, and 20 represented mild, moderate, moderately severe, and severe depression, respectively (Kroenke et al., 2001).
Secondary Outcome Measures

Subjective Happiness. The Subjective Happiness Scale (SHS; Lyubomirsky &

Lepper, 1999) is a 4-item measure of an individual’s overall happiness, rated on various 7-point Likert scales specific to each question. It has good internal consistency (0.79 - 0.94; M = 0.86) across samples of varied age, culture, occupation and language (Lyubomirsky & Lepper, 1999). Internal consistency in the present study was alpha = .84. Higher scores indicated higher levels of happiness.
Positive and Negative Affect. The Positive and Negative Affect Scale - Short Form (PANAS-SF; Mackinnon et al., 1999) is a 10-item measure of positive and negative affect, rated on a 5-point Likert scale from 1 ("very slightly or not at all") to 5 ("extremely"). It has demonstrated good internal consistency for Positive Affect (alpha = 0.78) and Negative Affect (alpha = 0.87; Mackinnon et al., 1999). The positive affect scale’s (PANAS-P) internal consistency in the present study was alpha = .84, with higher scores indicating higher levels of positive affect. The negative

affect scale’s (PANAS-N) internal consistency in the present study was alpha = .84, with higher scores indicating higher levels of negative affect.
State Gratitude. The Gratitude Adjective Checklist (GAC; McCullough et al., 2002) is a 3- item measure of state gratitude using a 5-point Likert scale, ranging from 1 (“very slightly”) to 5 (“extremely”). GAC scores have demonstrated good internal consistency in adult samples (alpha = 0.87; McCullough et al., 2002). Higher scores indicate higher levels of state gratitude. State gratitude was measured as part of a manipulation check and was incorporated into the PANAS-SF to ensure participants were blind to the objectives of the study. Internal consistency in the present study was alpha = .92.
Trait Gratitude. The Gratitude Questionnaire - 6 (GQ-6; McCullough et al., 2002) is a 6- item measure of trait gratitude, rated on a 7-point Likert scale ranging from 1 ("strongly disagree") to 7 ("strongly agree"). The GQ-6 has good internal consistency and reliability with Cronbach’s alpha between 0.76 to 0.87 (McCullough et al., 2002; McCullough et al., 2004). The GQ-6 measures the disposition toward experiencing gratitude and was administered to assess any moderating effects high baseline trait gratitude had on outcomes of the intervention. Internal consistency in the present study was alpha = .78. Higher scores on the GQ-6 indicate higher levels of trait gratitude.
Statistical Analyses

Due to the recruitment target not being met prior to trial closure, and the study therefore being significantly underpowered, Intent-to-Treat analyses (ITT) were conducted, with comparison to per-protocol results, in order to retain as much participant data as possible over the course of the trial. The hypotheses made reference to investigating interaction effects, however mixed method Analysis of Variance (ANOVA) could not be conducted in SPSS with an ITT sample, therefore t- tests were utilised to compensate for these changes and constraints.

Descriptive statistics assessed central tendency, namely means for each continuous variable.

Weekly changes in means of state gratitude, positive affect and negative affect were observed between conditions using graphs. P values of less than .05 were considered significant. Cohen’s d was utilised to interpret effect sizes, with small (d = 0.2), medium (d = 0.5), and large (d = 0.8) effect sizes as guided by Cohen and Williamson (1988).
Data Distribution Assumption Testing

Data were inspected for outliers, and values with a z score of ±3.29 were treated as missing values and excluded during analysis (Tabachnick & Fidell, 2001). Distributional assumptions were evaluated, with normality assumptions tested through observing histograms and ensuring skewness and kurtosis fell within ±2, as guided by Tabachnick and Fidell (2001).
Hypothesis Testing (H1, H2, H3)

The data collected using Qualtrics were exported and analysed using the IBM Statistical Package for Social Sciences (SPSS; Version 26) analytics software. Given the changes to analysis A series of paired samples t-tests were performed to assess differences in means over time (baseline to post-intervention). A series of independent samples t-tests were performed to test for differences between groups at baseline and post-intervention. Outcome variables included self-reported depression (H1; PHQ9), subjective happiness (H2; SHS), positive affect (H2; PANAS-P) negative affect (H2; PANAS-N).
Trait gratitude was tested as a moderator of outcomes (state gratitude, happiness, depression, positive affect and negative affect) across conditions, using PROCESS macro for SPSS version 26.0 with 2000 bootstrap samples assessed (H3; Hayes, 2017).
Manipulation Checks

A manipulation check compared baseline state gratitude (using GAC results) scores vs. post- intervention scores based on condition; the gratitude journal condition was expected to have significantly larger outcomes than the control condition. A paired samples t-test assessed

differences in GAC means over time (baseline to post-intervention) and an independent samples t- test assessed for differences in state gratitude between groups at both baseline and post- intervention.
Secondary Analyses

Pearson chi-square tests assessed whether completers and non-completers varied on demographic variables (gender, job role, working hours, healthcare environment, employer, education status and ethnicity). Considering a per protocol analysis would significantly reduce sample size and power, Intention-To-Treat (ITT) analyses were conducted. Multiple imputation analyses were conducted in SPSS (version 26.0) utilising five imputations (as three to ten were recommended by Rubin, 1987), to replace missing values prior to statistical analysis. Pooled results were reported where possible. Where pooled results were unavailable, per protocol analyses were reported.
Results

Sample Demographics

Table 1 summarises the participants’ characteristics in the total sample and stratified across the two conditions. There was half the number of males in the intervention group (n=4) compared to the control group (n=8). Furthermore, there were less full-time workers in the intervention group (n=38) compared to the control group (n=46), and more part-time workers in the intervention group (n=20) compared to the control group (n=13). There were more clinical staff (n=87) who took part than non-clinical (n=25) or other (n=5), however they were evenly distributed between the two groups. Job roles varied with the largest groups working in psychological therapies (n=27, 22.2%), nursing (n=20, 17.1%), research (n=12, 10.3%), administration (n=11, 9.4%) and support work/healthcare assistant (n=13, 11.1%) roles.

Table 1
Sample Demographics

	mean (SD) or n (%)

	
	
	Total Sample (n=117)
	Intervention Group (n=58)
	Control Group (n=59)

	Gender
	Female
	105 (89.7%)
	54 (93.1%)
	51 (86.4%)

	
	Male
	12 (10.3%)
	4 (6.9%)
	8 (13.6%)

	Age (range 18-63)
	39.73 (11.37)
	39.59 (11.66)
	40 (11.19)

	Race/ Ethnicity
	White
	105 (89.7%)
	53 (91.4%)
	52 (88.1%)

	
	Asian
	5 (4.3%)
	2 (3.4%)
	3 (5.1%)

	
	Mixed
	7 (6.0%)
	3 (5.2%)
	4 (6.8%)

	Employer
	State-funded (e.g. NHS)
	112 (95.7%)
	56 (96.6%)
	56 (94.9%)

	
	Private
	3 (2.6%)
	1 (1.7%)
	2 (3.4%)

	
	Other (e.g. charity)
	2 (1.7%)
	1 (1.7%)
	1 (1.7%)

	Role Type
	Clinical (e.g. nursing, occupational therapy, psychology)
	87 (74.4%)
	44 (75.8%)
	43 (72.9%)

	
	Non-Clinical (e.g. researcher, administration assistant)
	25 (21.3%)
	11 (19%)
	14 (23.7%)

	
	Other (e.g. both)
	5 (4.3%)
	3 (5.2%)
	2 (3.4%)

	Employment Status
	Full-Time
	84 (71.8%)
	38 (65.5%)
	46 (78%)

	
	Part-Time
	33 (28.2%)
	20 (34.5%)
	13 (22%)

	Branch of Healthcare
	Physical Health
	61 (52.1%)
	31 (53.4%)
	30 (50.8%)

	
	Mental Health
	43 (36.8%)
	22 (37.9%)
	21 (35.6%)

	
	Other (e.g. both)
	13 (11.1%)
	5 (8.6%)
	8 (13.6%)

	Education Status
	Postgraduate/ Graduate degree or higher
	61 (52.1%)
	30 (51.7%)
	31 (52.5%)

	
	Undergraduate Degree
	43 (36.8%)
	21 (36.2%)
	22 (37.3%)

	
	High school or less
	13 (11.1%)
	7 (12.1%)
	6 (10.2%)



Participant Flow and Preliminary Analysis

Figure 1 shows a CONSORT diagram describing the flow of participants and data through the various stages of the trial. Of 117 participants randomised to the gratitude journal or control group, baseline data were completed in full, whereas 48 (41%) participants did not complete at follow-up. Over the entire study (including weekly data-points), 50.43% of participants (n = 58) had missing data, which accounted for 24.46% of values (n = 2948) in the dataset, across 68.93% of variables (n = 71).
Participants who dropped out of the study (n = 48) did not differ to those who completed with respect to most demographic characteristics (i.e. gender, age, job role etc.). However, Pearson chi-square tests indicated significant differences between completers and non-completers on healthcare environment (physical/mental healthcare/other), χ2(2) = 9.33, p = .009, and employer (state-funded/private/other), χ2(2) = 6.04, p = .049. Of participants working in mental healthcare, 76.6% (n = 33) completed post-intervention data, compared to 46.6% (n = 27) working in physical healthcare and 58.3% (n = 7) in other healthcare. Of participants employed by the state 61.5% (n = 67) completed post-intervention data, compared to 0% (n = 0) employed by a private healthcare provider and 0% (n = 0) employed by other providers.

Figure 1

CONSORT Flow DiagramEnrolment


Allocation
Week 1 Engagement
Week 2 Engagement
Completed Data (n=34) Missing Data Imputed (n=25) Analysed (n=59)
Completed Data (n=35) Missing Data Imputed (n=23) Analysed (n=58)
1st Reminder email sent (n=43) 2nd Reminder email sent (n=27) Intervention completed (n=34) Intervention incomplete (n=25)
1st Reminder email sent (n=34) 2nd Reminder email sent (n=24) Intervention completed (n=36) Intervention incomplete (n=22)
1st Reminder email sent (n=41) 2nd Reminder email sent (n=31) Intervention completed (n=35) Intervention incomplete (n=24)
1st Reminder email sent (n=36) 2nd Reminder email sent (n=27) Intervention completed (n=39) Intervention incomplete (n=19)
1st Reminder email sent (n=42) 2nd Reminder email sent (n=26) Intervention completed (n=38) Intervention incomplete (n=21)
1st Reminder email sent (n=36) 2nd Reminder email sent (n=20 Intervention completed (n=43) Intervention incomplete (n=15)
1st Reminder email sent (n=37) 2nd Reminder email sent (n=21) Intervention completed (n=43) Intervention incomplete (n=16)
1st Reminder email sent (n=35) 2nd Reminder email sent (n=19) Intervention completed (n=46) Intervention incomplete (n=12)
Allocated to Control Group (n=59) Received allocated intervention (n=59)
Allocated to Intervention Group (n=58) Received allocated intervention (n=58 )
Randomized (n=117)
Excluded (n=45)
Did not meet eligibility criteria (n=23) Declined to participate (n=22)
Assessed for Eligibility (n=162)



After removal of outliers, histograms and statistics of skewness and kurtosis statistics revealed a normal distribution of data across all measures (Tabachnick & Fidell, 2001; Appendix M). Given that the sample sizes between the two groups, intervention (n=58) and control (n=59) were highly similar, samples were deemed to be homogeneous (van den Berg, 2022).Analysis
Week 4 (Outcomes)
Week 3 Engagement


Weekly Changes in State Gratitude, Positive Affect and Negative Affect

In terms of state gratitude, positive and negative affect, the mean scores week by week are presented in Figures 2, 3, and 4.
Figure 2

Weekly Positive Affect scores measured by the Positive and Negative Affect Subscale – Positive (PANAS-P) for gratitude intervention and diary control conditions.
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Figure 2 depicts a similar trend across both groups, excluding the final week where positive affect increases slightly in the gratitude condition, yet week three levels of affect are maintained in the diary control group.

Figure 3

Weekly Negative Affect scores measured by the Positive and Negative Affect Subscale – Negative (PANAS-N) for gratitude intervention and diary control conditions.
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Figure 3 depicts a small reduction in negative affect after completion of the first week of the study in the gratitude intervention condition, beyond that, changes are similar across groups each week, with minimal change baseline to post-intervention. At week 4 the gratitude intervention group display slightly lower levels of negative affect compared to the diary control.

Figure 4

Weekly State Gratitude scores measured by the Gratitude Adjective Checklist (GAC) for gratitude intervention and diary control conditions.
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Figure 4 depicts a similar weekly trend from baseline to post intervention with a small increase over time across both groups. At week 4 the gratitude intervention condition displays slightly higher levels of state gratitude compared to the diary control. Figures 2-4 suggest outcomes are headed in the expected direction; however, t-tests are required to determine if these differences are significant.
Equivalence of Baseline Primary and Secondary Outcomes between Conditions

Tests of baseline homogeneity were conducted (see Table 2) to ensure equivalence.

Independent samples t-tests indicated gratitude intervention and diary control conditions differed on baseline negative affect, t(114) = 2.68, p = .007, with those in the gratitude intervention condition (M=1.82) displaying significantly higher levels of negative affect than those in the diary control condition (M=1.50). There were no significant differences at baseline for depression, happiness, positive affect, state and dispositional gratitude. It is noted both groups were displaying mild levels

of depression prior to intervention (Kroenke et al., 2001). The ITT results are consistent with per- protocol analyses results for baseline homogeneity.
Table 2

ITT internal consistencies and independent samples t-test results of baseline primary and secondary outcome measures across Gratitude Intervention (GI) and Diary Control (DC) conditions.

	Outcome
	Assigned Condition
	
	Independent samples t-test
	

	
	
	N
	M
	t
	df
	p

	Depression (PHQ9)
	GI
	58
	7.22
	1.74
	115
	.081

	
	DC
	59
	5.61
	
	
	

	Subjective Happiness (SHS)
	GI
	58
	4.86
	-0.01
	115
	.991

	
	DC
	59
	4.86
	
	
	

	Positive Affect (PANAS-P)
	GI
	58
	2.83
	-0.56
	115
	.575

	
	DC
	59
	2.92
	
	
	

	Negative Affect (PANAS-N)
	GI
	57
	1.82
	2.68
	113
	.007*

	
	DC
	58
	1.50
	
	
	

	State Gratitude (GAC)
	GI
	58
	3.51
	0.39
	115
	.695

	
	DC
	59
	3.44
	
	
	

	Trait Gratitude (GQ6)
	GI
	58
	5.71
	-0.18
	115
	.858

	
	DC
	59
	5.74
	
	
	


Note. Effect sizes (d) and Standard Deviations (SDs) were unobtainable from pooled imputations.

 = Cronbach’s alpha; *p <.05; N = Number analysed; M = Mean; t = t-value, df = degrees of freedom; p = p-value.

Testing the Effectiveness of the Gratitude Intervention on Wellbeing and Distress

Baseline to Post-Intervention Changes in Primary and Secondary Outcomes

Table 3 details the paired samples t-tests conducted on the ITT data for both conditions. All reported results are for ITT analyses, however as differences were observed from per protocol analysis, these differences will be discussed throughout.
Gratitude Intervention Condition.

Following gratitude intervention, negative affect (PANAS-N) scores significantly decreased from baseline (M=1.81) to post-intervention (M=1.49), t(1236) = -3.04, p = .002, indicating negative affect improved. There were no significant differences in depression, happiness, and positive affect following a gratitude intervention, indicated by the non-significant change scores baseline to post-intervention on the PHQ9, SHS and PANAS-P. The ITT analysis differed from the per protocol analysis for depression, with baseline PHQ9 scores (M=6.89, SD=4.73) significantly reducing post-intervention (M=5.45; SD=4.02) following a gratitude intervention, with a large effect size, t(34) = -2.50, d = 3.38, p = .017. In both per-protocol and ITT analyses, according to clinical interpretation (Kroenke et al., 2001), depression scores remained in the mild range from baseline to post-intervention.
Manipulation checks indicated state gratitude at baseline (M=3.51) did not significantly increase following a gratitude intervention (M=3.72), t(175) = 1.35, p = .178. However, this differed from per protocol analyses, which indicated state gratitude significantly increased from baseline (M=3.37, SD=1.22) to post-intervention (M=3.81, SD=1.11) following a gratitude intervention, with a large effect size, t(33) = 2.57, d = 1.00, p = .015.

Diary Control Condition.

In the diary control group, there were no significant differences in depression, happiness, positive affect and negative affect scores. There were no differences in ITT analyses compared to per protocol analyses.
Manipulation checks indicated state gratitude at baseline (M=3.44) did not significantly increase following an active control condition (M=3.66), t(281) = 1.74, p = .083. This differed from the per protocol analysis which indicated state gratitude increased following a diary control condition from baseline (M=3.32, SD=0.88) to post-intervention (M=3.62, SD=0.92), with a moderate effect size, t(32) = 2.14, d = 0.79, p = .04.
Table 3

ITT paired samples t-tests comparing baseline to post-intervention primary and secondary outcomes across both conditions.

	Gratitude Intervention
	
	
	Diary Control
	

	
	
	M
	N
	t
	df
	p
	M
	N
	t
	df
	p

	Depression (PHQ9)
	Baseline
	7.09
	57
	-1.82
	473
	.069
	5.52
	58
	0.32
	2564
	.750

	
	Post-intervention
	5.90
	
	
	
	
	5.72
	
	
	
	

	Subjective Happiness (SHS)
	Baseline
	4.86
	58
	1.06
	96
	.294
	4.86
	59
	0.96
	2644
	.337

	
	Post-intervention
	5.00
	
	
	
	
	4.98
	
	
	
	

	Positive Affect (PANAS-P)
	Baseline
	2.83
	58
	0.03
	179
	.978
	2.92
	59
	-1.32
	37
	.195

	
	Post-intervention
	2.83
	
	
	
	
	2.75
	
	
	
	

	Negative Affect (PANAS-N)
	Baseline
	1.81
	56
	-3.04
	1236
	.002*
	1.50
	57
	0.83
	1864
	.406

	
	Post-intervention
	1.49
	
	
	
	
	1.58
	
	
	
	

	State Gratitude (GAC)
	Baseline
	3.51
	58
	1.35
	175
	.178
	3.44
	59
	1.74
	281
	.083

	
	Post-intervention
	3.72
	
	
	
	
	3.66
	
	
	
	


Note. Standard deviations (SDs) are unavailable in pooled imputations, *p<0.05; N = Number analysed; M = mean; t = t-test score; df = degrees of freedom; p = p-value.

Equivalence of Post-Intervention Primary and Secondary Outcomes between Conditions

ITT post-intervention independent samples t-tests (table 4) indicated no significant differences between conditions on both primary and secondary outcomes, depression, happiness, and positive and negative affect, alongside state gratitude, these results did not differ between per- protocol and ITT analyses.
Table 4

ITT independent samples t-test results of post-intervention primary and secondary outcome measures across Gratitude Intervention (GI) and Diary Control (DC) conditions.

	Outcome
	Assigned Condition
	
	Independent samples t-test
	

	
	
	N
	M
	t
	df
	p

	Depression (PHQ9)
	GI
	57
	5.90
	0.298
	4659
	.766

	
	DC
	58
	5.72
	
	
	

	Subjective Happiness (SHS)
	GI
	58
	5.00
	0.10
	143
	.924

	
	DC
	59
	4.98
	
	
	

	Positive Affect (PANAS-P)
	GI
	58
	2.83
	0.41
	26
	.682

	
	DC
	59
	2.75
	
	
	

	Negative Affect (PANAS-N)
	GI
	57
	1.50
	-0.88
	102
	.380

	
	DC
	58
	1.58
	
	
	

	State Gratitude (GAC)
	GI
	58
	3.72
	0.36
	295
	.721

	
	DC
	59
	3.66
	
	
	


Note. Effect sizes (d) and Standard Deviations (SDs) were unobtainable from pooled imputations.

N = Number analysed; M = Mean; t = t-value, df = degrees of freedom; p = p-value.

Effects of Intervention on Primary and Secondary Outcomes when adjusting for Baseline Negative Affect
Considering differences identified between groups at baseline for negative affect, ANCOVAs were conducted to adjust for this variable (see Table 5). Imputation analyses could not be pooled in SPSS for ANCOVAs therefore univariate analyses were conducted with per protocol samples. These results should be interpreted with caution as power (pβ) did not meet 80% on any of the tests. ANCOVAs indicated there were no significant differences baseline to post-intervention between the conditions, whilst adjusting for baseline negative affect scores.
Table 5

Per-protocol results of ANCOVA (adjusting for baseline negative affect) for primary and secondary outcome measures across Gratitude Intervention (GI) and Diary Control (DC) conditions.

	Outcome
	Assigned Condition
	
	
	
	ANCOVA results
	
	
	

	
	
	N
	M
	SD
	F
	df1
	df2
	p
	N2
	pβ

	Depression (PHQ9)
	GI
	35
	5.46
	4.02
	0.73
	1
	65
	.788
	0.01
	0.58

	
	DC
	33
	4.88
	3.69
	
	
	
	
	
	

	Subjective Happiness (SHS)
	GI
	36
	5.04
	1.19
	0.28
	1
	67
	.601
	0.00
	0.08

	
	DC
	34
	4.99
	1.28
	
	
	
	
	
	

	Positive Affect (PANAS-P)
	GI
	34
	2.85
	1.05
	1.18
	1
	64
	.282
	0.02
	0.19

	
	DC
	33
	2.71
	0.88
	
	
	
	
	
	

	Negative Affect (PANAS-N)
	GI
	33
	1.34
	0.48
	2.26
	1
	62
	.138
	0.04
	0.32

	
	DC
	32
	1.52
	0.56
	
	
	
	
	
	

	State Gratitude (GAC)
	GI
	34
	3.81
	1.11
	2.59
	1
	64
	.113
	0.04
	0.35

	
	DC
	33
	3.62
	0.92
	
	
	
	
	
	


Note. Effect sizes (d) and Standard Deviations (SDs) were unobtainable from pooled imputations.

N = Number analysed; M = Mean; F = F-value, df = degrees of freedom; p = p-value; N2 = partial eta squared; pβ = power.

Moderation Effects of Trait Gratitude on Outcomes of Wellbeing and Distress

Moderation analyses were conducted with per-protocol data, due to limitations in SPSS analyses. Results (see Table 6) indicated dispositional gratitude did not moderate the effects of a gratitude intervention versus control on depression, subjective happiness, positive and negative affect, or state gratitude, therefore the null hypothesis was accepted.
Table 6

Per-protocol moderation analyses results measuring trait gratitude (GQ6) as a moderator of outcomes from the study (IV = Assigned Condition).

	Outcome Variable (DV)
	Model Summary
	
	
	
	Interaction

	
	F
	df1
	df2
	p
	R2
	t
	p

	Depression (PHQ9)
	2.69
	3
	64
	.054
	0.11
	0.19
	.847

	Subjective Happiness (SHS)
	5.02
	3
	66
	.003
	0.19
	1.19
	.238

	Positive Affect (PANAS-P)
	3.84
	3
	63
	.014
	0.15
	-0.72
	.474

	Negative Affect (PANAS-N)
	1.36
	3
	61
	.264
	0.06
	1.15
	.253

	State Gratitude (GAC)
	10.31
	3
	63
	.000
	0.33
	-0.79
	.432



Discussion

Research on gratitude interventions suggests that they are effective at reducing psychological distress and improving wellbeing (Dickens, 2017; Emmons & Crumpler, 2000; McCullough et al., 2002; Rash et al., 2011), particularly when compared to negative conditions (Dickens, 2017). However, outcomes were mixed when considering active-control comparison groups (Davis et al., 2016). Furthermore, few, if any, have looked at the impact of online, short- term gratitude interventions with staff under significant pressure at work, namely HCWs during a global health pandemic. The current RCT addressed this gap by comparing a four-week online gratitude journal intervention with a four-week online active-control (reflective diary) condition. The gratitude intervention was effective at reducing negative affect in HCWs, and these changes were not evident in the active control group, nor were changes affected by pre-existing gratitude levels. However, the results should be interpreted with caution given the study was underpowered.
These findings are consistent with recent research by Fekete and Deichert (2022), conducted on a general population in the USA during the covid-19 pandemic, which found a reduction in negative affect and stress following a gratitude intervention. This suggests promising outcomes for gratitude interventions with Western cultures, across populations, including people directly impacted by the pandemic at work i.e., healthcare staff. The age of the sample was similar between the present study (mean age = 39.73) and Fekete and Deichert’s (2022) research (mean age = 40.86) with 1 year difference between mean age. This, alongside possible cultural differences may explain why Datu et al. (2020) found different outcomes. Datu et al. (2020) found no changes in negative affect following a gratitude intervention conducted during the pandemic, however found increases in positive affect. Given that their sample was a much younger (mean age = 20.27) group of Filipino students, this implies that gratitude interventions may be more effective at reducing distress in working age adults as opposed to students, and more effective at increasing positive affect in students. Considering age differences between the two studies and the similarities between the

present study and Fekete and Deichert’s (2022) research, their outcomes are likely more applicable to HCWs, than students for example.
Contrary to expectations, the outcomes of the present study are not consistent with those from Dickens’ (2017) meta-analysis. Dickens (2017) found gratitude interventions to be effective at improving positive affect, happiness, grateful mood and reducing depression levels, alongside being ineffective at reducing negative affect, with small to medium effect sizes. These differences were from baseline to post-intervention, when compared to a neutral control (Dickens, 2017), i.e., a similar control condition to the one in the present study. The healthcare workers in the present study were experiencing mild levels of depression prior to engaging in the research (Kroenke et al., 2001), which may differ from Dickens’ (2017) research, as all papers included studied non-clinical samples. However, the baseline levels of depression in the present were consistent with what was expected in HCWs during a pandemic (Lai et al., 2020). Furthermore, whilst the present study indicated depression levels reduced following the gratitude intervention, this was not a significant difference, and in clinical terms remained in the ‘mild’ range (Kroenke et al., 2001). The differences in outcomes between Dickens’ (2017) meta-analysis and the present study indicate that gratitude interventions may not be effective enough to reduce depression levels and improve the wellbeing and gratitude of HCWs, yet, may effectively buffer the negative emotions HCWs experience during a pandemic. However, this study was underpowered, and interactions were unable to be analysed, therefore sample size limitations may better explain these differences in findings. Nevertheless, this is a promising finding for employees and employers considering minimising their own or their workforce’s distress, at a time when distress is anticipated i.e., during a pandemic.
The frequency of the present intervention may also give reason as to why the gratitude intervention was ineffective at improving wellbeing, and reducing depression, given the research finding different frequencies of practising gratitude can lead to different outcomes (Al-Hashimi & Al-Barri, 2018; Chen et al., 2015; Komase et al., 2021). Komase et al.’s (2021) meta-analysis found

that studies completing gratitude lists four times or less did not report any significant outcomes, in comparison to studies conducting gratitude lists six times or more. This contradicts the present study where a significant difference in negative affect was observed with a 4-week gratitude intervention. This frequency may explain non-significant differences, suggesting that with increased frequency significant differences may have been observed. Therefore, it’s possible staff engaging in a longer intervention may experience further benefits, however additional research is required to test this hypothesis.
The similarities identified between conditions in state gratitude may be influenced by the content of the reflective tasks. Intervention adherence levels in both groups is unclear, due to manipulation checks not assessing this. The control condition advised people to consider positive, negative and neutral reflections, therefore the topics covered in reflections may be similar or differ significantly. Previous research has found significant differences between conditions, with gratitude interventions eliciting more grateful responses than control groups (Datu et al., 2020; Fekete & Deichert, 2022), suggesting intervention adherence is likely to have occurred in this study, however without manipulation checks, it remains unclear. If the responses in the diary control condition were skewed towards the positive i.e., gratitude or kindness, this may explain why the outcomes between groups did not reach a significant difference, as other positive psychology interventions were similar to gratitude interventions in their effectiveness (Davis et al., 2016).
Contrary to the expectations that the intervention would be more effective for HCWs with high levels of dispositional gratitude, there was no influence of personality traits i.e., baseline gratitude. Whilst this suggests a contradiction of the schematic, resistance and coping hypotheses of gratitude, which indicate dispositional gratitude can skew perceptions of events in a positive light and improve wellbeing (Wood et al., 2010), there are limitations to the analytical approach. The moderation analysis was conducted per-protocol, which meant only a small sample (n=69) were analysed, limiting the reliability of the results. This may explain the different results in the current study in comparison to results from previous research (Rash et al., 2011; Wood et al., 2010).

However, it’s possible that during a global pandemic, trait gratitude may be limited in its function to skew events and ‘notice life’s positives’. This may be explained by more recent theoretical explanations of gratitude, asserting its function in building and solidifying social connections, to be utilised as a resource in times of distress (Algoe, 2012; Fredrickson, 2004).
HCWs reported challenges to maintaining social connections during the pandemic (Bender et al., 2021), which are likely explained by the government guidelines to socially distance, wear Personal Protective Equipment (GOV.UK, 2020, April 2), stay-at-home and work from home (GOV.UK, 2022, April 1). Knowing that social connection is a mediator of gratitude and wellbeing (Liao & Weng, 2018), this may explain the ineffectiveness of this gratitude intervention improving wellbeing in HCWs. Future research may wish to consider the importance of social connection in the function of gratitude during times of distress, alongside the role dispositional gratitude plays in building and solidifying these foundations for later reconnection. This may provide further support for the find-remind-and-bind and broaden-and-build theories of gratitude (Algoe, 2012; Fredrickson, 2004).
Strengths and Limitations

The results of this research should be considered in light of several strengths and limitations. Strengths of the study include the methodological processes, such as blinding and randomisation to conditions, which reduced the likelihood of sampling bias. Whilst randomisation should eradicate heterogeneity at baseline, significant differences were identified between groups. Given that the CONSORT statement (Schulz et al., 2010) recommended not to assess differences at baseline, the differences identified in the present study may explain why RCTs continue to implement this analysis (Schulz et al., 2010). The study utilised an active control condition, a more stringent way of testing the effects of the intervention compared to passive control conditions.
Given that the study was only shared in Yorkshire and Northeast-based NHS trusts, this is likely to have biased the sample, making it less representative of the healthcare workforce in the UK. Attempts were made to increase the pool of recruitment, alongside generalisability by sharing

the research online, however there is no residential data on participants to analyse the sample spread around the UK. This may limit the generalisability to other parts of the UK, especially considering the varied vulnerability levels and healthcare staffing levels around the UK during the pandemic (Nicodemo et al., 2020). Furthermore, the sample is not representative of staff working outside of the NHS for example in private healthcare settings or non-for-profit organisations, nor is the sample representative of ethnicity, gender and role type, with larger amounts of white, females, in clinical roles than is representative of the NHS workforce (GOV.UK, 2021, January 26; NHS, 2021, October 29; The King’s Fund, 2020, October 1). However, working hours and qualification levels of the sample are representative (GOV.UK, 2021, January 26; NHS Digital, 2022, April 28). This may indicate limitations in generalising these results to all healthcare staff in the UK.
The level of attrition in this study (41%) is consistent with attrition rates in e-health trials (Eysenbach, 2005), which contributed to the low sample size and the study not reaching the necessary power to conduct the analysis as planned (per protocol, using Analysis of Variance) and detect significant effects. Attempts were made to mitigate attrition with two reminders each week, as recommended in RCTs, however as suggested by Brueton et al. (2014), this likely did not improve engagement. Completers analyses indicated staff in physical healthcare settings were least likely to complete the study, which may be indicative of increased risk of mental health conditions, due to the nature or their role being close to infected patients (Allan et al., 2020). To account for the attrition rate and low power, an ITT sample was used with appropriate statistical analyses, to increase reliability and validity of results. This was an important methodological technique given the differences noted throughout between per protocol and ITT analyses. An increased sample size may have provided the power necessary for other differences (identified by means) to achieve significance.
Implications & Future Research Recommendations

Employers of HCWs and HCWs may wish to consider the effectiveness of gratitude interventions during a pandemic, in comparison to general reflections. This could be used to guide

personal reflections of HCWs, support reflections in supervision, or encouraged as a whole staff team activity, in order to reduce distress levels in HCWs. This type of online intervention can be accessible to anyone working in healthcare, provided they have access to a PC, supporting the distress levels of staff working from home also. However, employers should also be mindful of the limitations identified in this research, and therefore effectiveness may be limited in practice. Any implementation therefore should be reviewed regularly. Consideration should be given to those who disengage from the intervention and alternative support offered to those individuals.
Given the small sample size in this study and the limited power, future research with a larger sample size may wish to analyse interaction effects using a per protocol sample. Furthermore, given the differences in outcomes related to frequency of the intervention, future research may wish to consider gratitude interventions with a frequency of completion at least six times or more. Inclusion of intervention adherence manipulation checks would be recommended in any future research.
Considerations could be given to conducting this UK-wide given the differences in healthcare staffing and patient vulnerability levels between counties. Further investigation of non-completers should be conducted in future research, to ascertain reasons for drop out, and/or consider different approaches for those who disengage from a gratitude intervention.
Conclusions

In light of the ongoing pandemic, the health and wellbeing of healthcare staff was a concern.

Gratitude interventions had shown promise for improving wellbeing and reducing distress levels across clinical and non-clinical populations. However, the effectiveness of these types of interventions with healthcare staff during a pandemic were unknown. Distress was reduced in healthcare staff following a 4-week gratitude intervention, when compared to general reflection. This study is consistent with findings from previous trials also conducted during a global pandemic, however, contradicts previous gratitude intervention outcomes. Current results should be considered in light of the study limitations, which may reduce the reliability and validity of the findings.
Therefore, the findings of the current study show promise for engaging a healthcare workforce

(displaying mild depression levels, Kroenke et al., 2001) in a gratitude intervention, and reducing distress. Reflection in healthcare settings may wish to consider gratitude as a focus, in order to support the distress levels that are inevitable during a pandemic.
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Appendices

Appendix A

Consultations with Staff Members


	Date / Mode
	Occupation
	County
	Feedback

	January
2021/ face- to-face
	Midwife
	West Yorkshire
	Good idea, relevant at present, 15 minutes per week seems achievable, can tie in with reflective practice for revalidation for CPD, feels important as humans are so easily skewed towards the negative.

	January 2021 / MS
Teams
	Physiotherapist
	West Yorkshire
	Not a big ask, reminders are good given shift working, offering two is the best option. Revalidation doesn’t apply to physiotherapists, but reflective practice does, all groups cover reflective practice.

	January 2021 / MS
Teams
	Doctor
	Northeast
	Use of the University logo will encourage engagement as it is from a reputable source. Advertisement: Remove “first wave” and give another form of access alongside QR code. Use study email address not my university one if possible. Use of valid measures is good. Seems appropriate and necessary right now given stress levels of NHS staff and their inability to escape ‘work’ i.e. dangers at work are also at home. Engagement might be good as people are wanting to talk about their experiences, people are sharing things with radio stations for example. Reminders seem reasonable; send prompt to complete
study, then two reminders.

	February 2021 / MS
Teams
	Dietician, Psychologist
	South Yorkshire
	Reflection on timing – good time to do it when staff are out of the ‘thick’ of it – hopefully by May this will be a good time. Adapting inclusion criteria so it includes community staff too as they have had a
difficult time also. Laminate advertisement to adhere to infection, prevention and control policies.
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Letter from University of Sheffield Granting Ethical Approval.
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Letter from HRA Granting HRA Approval.
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Appendix C

Cohen’s (1992) Sample Size Calculation Table
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Study Advertisement



Calling ALL
Staff working in UK healthcare
for online reflective research
Win up to £75 in Amazon vouchers
Plus, use this research as evidence towards CPD / appraisals as appropriate


Appendix E

Participant Information Sheet

Reflective tasks with healthcare workers during COVID-19 Information about the Study

You are invited to take part in a research project. The following information will provide you with everything you need to know about the research and what it will involve, in order for you to decide whether or not to take part. Please read this information carefully and discuss it with others if you wish. Get in contact with us if anything is unclear or that you would like to discuss further. Thank you.

What is the study’s purpose & why have I been chosen?
The aims of this study are to further understand the impact of written reflective tasks on healthcare staff, and to determine if different types of reflective tasks have different effects. You have been chosen because you work or worked in a healthcare setting based in the UK, during the COVID-19 health pandemic.

Do I have to take part?
Your participation in this research is entirely voluntary. If you decide to take part, you will have this information sheet to keep, and be asked to sign a consent form. If at any point you decide to no longer participate you can withdraw any time before 30th December 2021*. If you decide to withdraw from the research, there will be no negative repercussions, and this will not affect your job. If you wish to withdraw from the research, please contact Vicky Lamb at vlamb2@sheffield.ac.uk.

*After this date it will not be possible for your individual data to be withdrawn from the research, this is because your data will have been anonymised and included within a large dataset.

What will happen to me if I take part? What do I have to do?
You will be asked to complete written reflective tasks online over a 4-week period. This will involve filling in questionnaires initially, which should take around 6-8 minutes to complete. You will then receive an email inviting you to complete a written reflective task online. This task will involve you thinking about your life, people in it and your experiences over the previous week and writing about them, alongside completing a short questionnaire. This should take no longer than 15-20 minutes to complete. You will be asked to do this once a week, for a total of 4-times over the 4-week period. At the end of the 4-weeks you will be asked to complete questionnaires once more, which again should around 6-8 minutes to complete, totalling around 100-120 minutes participation time overall.

What are the possible benefits and risks/disadvantages of taking part?
The written tasks you complete in this research will encourage reflection, and where relevant this can be inputted into documents related to your Continuing Professional Development (CPD) or appraisal. For example, using these reflections in work-related personal development plans. You are welcome to screenshot/print screen your written task as evidence of your writing to discuss with your supervisor/manager. After full 4-week study completion you will be placed (with your consent) into a draw for the chance to win
£75 in amazon vouchers.

There is a possibility that you may find the reflective tasks and/or questionnaires distressing. If for any reason you are personally affected by any of the material presented to you during the research and wish to speak with us, please contact either of the researchers (see details below). If you have concerns about your mental health and wish to seek support, please contact your GP, your occupational health department or Samaritans on phone number: 116 123.

The Prize Draw
If you wish to be added into the prize draw you will be asked to consent to this by entering your email address at the end of the study. Your email address will then be used as our point of contact for you for this draw. All

records of email addresses collected will be stored on a password protected computer by the researchers and deleted once the study has concluded and the draw is completed.

If you win the prize draw for this study, then you will be asked to electronically sign a form confirming that you have received this prize when you collect it. This form will be kept securely in a locked cabinet or as a digital copy for at least 7 years after the end of the project, accessible by University finance and administrative staff for reference in the event of a financial audit.

Will my taking part in this project be kept confidential?
Your information will be kept strictly confidential over the course of this research study and beyond. Personal data will only be accessible to members of the research team. Data will be anonymised for the purposes of any written publications or reports. Any consent given for the sharing of information with other researchers (i.e., research content available in University archives) will not include personal details. Identifiable personal data will be destroyed once analysis of the results is complete (up to 12 months post-study), this includes the key, which links the anonymised data to individuals.

What will happen to the data collected and the results of the research project?
Data collected will be stored on the Qualtrics software (the website where the online tasks are completed) for the duration of the research project. Once this is complete the data will be anonymised and downloaded for analysis purposes. The data will be used as part of a doctoral thesis and the research will be stored in University archives. Please contact the researchers directly (see their email addresses below) if you wish to be informed about the findings of this study.

Who is the data controller?
The University of Sheffield will act as the Data Controller and Sponsor for this study. This means that the University  is  responsible  for  looking  after  your  information  and  using  it  properly.

Who has approved this research?
The project has been ethically approved and reviewed via University of Sheffield Ethics Committee.

What is the legal basis for processing my personal data?
The legal basis we are applying in order to process your personal data is that ‘processing is necessary for the performance of a task carried out in the public interest’ (Article 6(1)). Further information can be found in the University’s Privacy Notice https://www.sheffield.ac.uk/govern/data-protection/privacy/general. As we will be collecting some data that is defined in the legislation as more ‘sensitive’ (i.e. information about your mental health, gender, occupation and ethnicity), we are applying the following condition in law: that the use of your data is ‘necessary for scientific or historical research purposes’.

What if I wish to complain about the way the study has been carried out?
If you would like to make a complaint about this project, in the first instance you should contact the lead researcher. If you do not feel satisfied that your complaint has been dealt with appropriately you can contact the lead researcher’s supervisor. If you feel that your complaint has not been handled to your satisfaction following this, you can contact Prof. Elizabeth Milne, Head of Department at psy-hod@sheffield.ac.uk

Contact Information
This research is being conducted by Vicky Lamb [Trainee Clinical Psychologist & lead researcher] & Dr Fuschia Sirois [Clinical Psychologist & Research supervisor] who can be contacted via email on vlamb2@sheffield.ac.uk or f.sirois@sheffield.ac.uk.

If you have any questions or complaints about the research, please email vlamb2@sheffield.ac.uk or f.sirois@sheffield.ac.uk
Thank you for taking part in the project.
Please click through to the next screen to proceed.

Appendix F

Participant Consent Form


Reflective tasks with healthcare workers during COVID-19 Consent Form


	Please tick the appropriate boxes
	Yes
	No

	Taking Part in the Project
	
	

	I have read and understood the project information sheet dated 1st February 2021 or the project has been fully explained to me. (If you will answer No to this question please do not proceed with this consent form until you are fully aware of what your participation in the project will mean).
	

	


	I have been given the opportunity to ask questions about the project.
	
	
	
	
	
	

	I agree to take part in the project. I understand that taking part in the project will include completing
questionnaires at the beginning and end of the project, alongside completing written tasks and a brief questionnaire once a week, for 4-weeks. I understand I will be completing these online via the link sent in an email.
	

	


	I understand that by choosing to participate as a volunteer in this research, this does not create a legally binding agreement nor is it intended to create an employment relationship with the University of Sheffield.
	

	


	I understand that my taking part is voluntary and that I can withdraw from the study before 31st December 2021. I do not have to give any reasons for why I no longer want to take part and there will be no adverse consequences if I choose to withdraw.
	

	


	How my information will be used during and after the project
	
	

	I understand my personal details such as name, phone number, address and email address etc. will not be revealed to people outside the project.
	

	


	I understand and agree that my words may be quoted in publications, reports, web pages, and other research outputs. I understand that I will not be named in these outputs, and that if I wish to receive information on the findings of the research, I can contact the researchers directly via email.
	

	


	I understand and agree that other authorised researchers will have access to this data only if they agree to
preserve the confidentiality of the information as requested in this form.
	

	


	I understand and agree that other authorised researchers may use my words in publications, reports, web pages, and other research outputs, only if they agree to preserve the confidentiality of the information as requested in this project.
	

	


	I give permission for the questionnaire & written data that I provide, to be deposited in password protected drives so it can be used for future research and learning.
	

	


	So that the information you provide can be used legally by the researchers
	
	

	I agree to assign the copyright I hold in any materials generated as part of this project to The University of Sheffield.
	

	





Do you wish to continue? To acknowledge that you have read and understood this information and would like to continue with the research study, please click on “I agree”.

I agree
No, thank you


If consent is not given: Thank you for your interest in the study, we are sorry you do not consent to taking part. Please close your browser to exit.

Appendix G

Eligibility Questions

Reflective tasks with healthcare workers during COVID-19 Study Eligibility Information



· Are you over the age of 18-years old?
Yes
No



· Are you employed in the UK at present?
Yes
No



· Is this employment in a healthcare environment?
Yes
No



· Are you currently involved in any other research or receiving psychological support from any other services?Yes
No



If ineligibility is identified:

Thank you for your interest in the study. Unfortunately, you are unable to take part due to not meeting the eligibility criteria. If you have any concerns about your mental health and you feel you would benefit from additional support, please seek support from your occupational health department, your GP or Samaritans on 116 123.

If you feel this message should not have been displayed, please contact the main researcher via email on vlamb2@sheffield.ac.uk.
Please close your browser to exit.

Appendix H

Demographic Information Form

Reflective tasks with healthcare workers during COVID-19 General Information


Age:






Sex:

Female

Male

Other



What is your current Job Role?



· What is your employment status?
full-time

part-time

Long term leave

Other



· What does the majority of your role consist of?
 	Clinical Work
Non-clinical Work
Other (please describe):



· Is your employer a…

	Governmental Body / Local Authority e.g. NHS
	Private Provider
	
	Other
	
	N/A

	
· Which branch of healthcare do you work within?
Physical Health	Mental Health	Other (please describe):
	
	


· What is your highest level of education/qualification?
Some high school

A Level graduate

Postgraduate/Graduate degree or higher
High school graduate

Bachelor’s degree





Which ethnic background do you most identify with? (For example: Black, Asian, African- Caribbean, Latin American, White British, Romani, Black British, etc.)


Appendix I

Outcome Measures - Redacted in line with copyright legislation



Appendix J

Correspondence & Task Instructions

Prompt Email.

Hello!

It’s time for your [first/second/third/final] written task as part of the 4-week reflective task study. Please don't worry if you missed a previous week, you are still welcome to take part, we
understand people are busy and life gets in the way. If you wish to complete it, please click the link below. This should take you no longer than 20 minutes.

Before you start, consider the following:
· Where are you located right now? We recommend a private, quiet location to allow you space to think and write with privacy.
· Consider confidentiality, you may wish to write about events at work or patients, if you do, please try to keep patient names or services confidential, using ‘X’, ‘work’ or another name in replace of this.
· Make sure you read the task instructions before you complete it.

Remember completion of tasks means you will be in with a chance of winning £75 in Amazon vouchers.
[Week 4 only] As this is the final week, there are some additional questionnaires after the written task, these should take no longer than 10 minutes to complete.
For any queries, please email the primary researcher Vicky Lamb on vlamb2@sheffield.ac.uk Thanks in advance,
The Research Team

24-hour Missed Task Reminder Email.

Hello!

This is a friendly reminder to complete your first/second/third/final written task as part of the 4- week reflective study. Please don't worry if you missed a previous week, you are still welcome to take part, we understand people are busy and life gets in the way, and we really appreciate the time you give to your thoughtful responses.

Please click on the link below to complete the short written task followed by a questionnaire. This should take you no longer than 20 minutes.

Before you start, consider the following:
· Where are you located right now? We recommend a private, quiet location to allow you space to think and write with privacy.
· Consider confidentiality, you may wish to write about events at work or patients, if you do, please try to keep patient names or services confidential, using ‘X’, ‘work’ or another name in replace of this.

· Make sure you read the task instructions before you complete it.

Remember completion of all tasks means you will be in with a chance of winning £75 in Amazon vouchers.

[Week 4 only] As this is the final week, there are some additional questionnaires after the written task, these should take no longer than 10 minutes to complete.

For any queries, please email the primary researcher Vicky Lamb on vlamb2@sheffield.ac.uk

Thanks in advance, The Research Team

48-hour Missed Task Reminder Email.

Hello!

This is a friendly final reminder to complete your first/second/third/last written task as part of the 4- week reflective study. Please don't worry if you missed a previous week, you are still welcome to take part, we understand people are busy and life gets in the way, and we really appreciate the time you give to your thoughtful responses.

Please click on the link below to complete the short written task followed by a questionnaire. This should take you no longer than 20 minutes.

Before you start, consider the following:
· Where are you located right now? We recommend a private, quiet location to allow you space to think and write with privacy.
· Consider confidentiality, you may wish to write about events at work or patients, if you do, please try to keep patient names or services confidential, using ‘X’, ‘work’ or another name in replace of this.
· Make sure you read the task instructions before you complete it.

Remember completion of all tasks means you will be in with a chance of winning £75 in Amazon vouchers.

[Week 4 only] As this is the final week, there are some additional questionnaires after the written task, these should take no longer than 10 minutes to complete.

For any queries, please email the primary researcher Vicky Lamb on vlamb2@sheffield.ac.uk

Thanks in advance, The Research Team

Task Instructions.

Please enter your email so that we may join up your weekly responses from the tasks.




Gratitude Journal. Redacted in line with copyright legislation










Control Group. Redacted in line with copyright legislation

End of task correspondence.

[Weeks 1-3] Thank you! Your responses for week 1/2/3 have been recorded. We really appreciate your time and effort and look forward to hearing more from you next week.
If you had any difficulties with completion of the task or have any queries, please email the main researcher, Vicky Lamb at vlamb2@sheffield.ac.uk
If you require additional support regarding your mental health, outside of this study. Please contact your occupational health department, your GP or Samaritans on 116 123.

[Week 4] Study complete! Thank you for taking part, we really appreciate all of your time and effort in completion of this research.

Please click the arrow below to submit your responses, you will then be redirected to a page with more information about the study.

On the next page you will be able to enter your email to be placed into the draw to win £75 in amazon vouchers.

Appendix K

Debrief Form


Reflective tasks with healthcare workers during COVID-19 Debrief Form


Project Title: Studying the effects of written reflective tasks with healthcare staff working during COVID-19
Researcher: Vicky Lamb
Supervisor: Fuschia Sirois

Aim of research: The research aimed to see if a particular type of reflective task involving gratitude is effective and beneficial for healthcare workers’ mental wellbeing, specifically mood, and subjective happiness. You were randomly assigned to engage in one of two reflective tasks. The gratitude task (the intervention group) involved completing a journal of gratitude. The other task (the control group) involved completing a reflective diary of your day/week. If you were in the group with the diary task, we will be in touch to offer you the gratitude task also.

If you consent to be placed into the draw to win £75 in amazon vouchers, please enter your email address in the text box at the bottom of this page. The voucher winner will be drawn once the required number of participants have completed the study (approximately December 2021). You will be contacted if your name is selected in the draw.

All information provided by yourself will be treated with strict confidentiality and under no circumstances will your name or any identifying characteristics be included in any reports or subsequent research articles. The research may be published, thus anonymised study data may be available in the public domain. Please be reminded that your participation is voluntary, you are free to withdraw at any time prior to 30th December 2021, without reason, which will have no negative consequences for you. Please contact us if you wish to do so, or if you have any further questions about this study, including requesting information about the findings of this research.

If for any reason you have been personally affected by any of the material presented to you during this research, please contact either of the researchers (see details below). If you have ongoing concerns about your mental health and wish to seek support, please contact your GP, your occupational health department or Samaritans on phone number: 116 123.

Researcher: Vicky Lamb	E-Mail: vlamb2@sheffield.ac.uk
Supervisor: Fuschia Sirois	E-Mail: f.sirois@sheffield.ac.uk

Thank you for your participation in this research project.
Remember to record any relevant work-related reflections from this study in personal
development plans or appraisals to support/evidence CPD.


I wish to be entered into the prize draw to win £75 in amazon vouchers [please enter your email address below]:
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Appendix L

Data Management Plan

[bookmark: Defining_your_data.]Defining your data.

· What data will you collect or create during the project?
· How will the data be collected or created, and over what time period?
· What formats will your digital data be in?
· Approximately how much digital data will be generated during the project?
· Are you using pre-existing datasets? Give details if possible, including conditions of use
1. Survey data will be collected in Qualtrics for the intervention, outcome measures and demographic information. When exported, tabular data, which will include demographic information and online questionnaire results, alongside task completion information and dates of commencement/completion will be stored, summarised and held in an MS excel spreadsheet, analysed in SPSS and written up in MS Word.
2. Data will be collected online via the Qualtrics survey database, where people will complete questionnaires, and fill-in free text boxes with their responses to the task. To ensure the task was completed tasks will be quality audited by the researcher. Data from questionnaires will then be extracted to Excel spreadsheet by myself. The range values of each questionnaire will be assessed to monitor for anomalous values or ranges. Tick boxes in questionnaires on Qualtrics will be utilised over free text boxes in order to minimise error during completion. To ensure data consistency, a sample of data inputted by myself will be double checked and peer-reviewed by the research supervisor. The time period for collection will be over a 6-month period. It will then be stored over a 12- month period.
3. Excel and Qualtrics Data will use comma-separated values (.csv). This is to ensure smooth exportation between Qualtrics and excel, also to ensure widespread long-term usage. SPSS data will be in .sav format, to ensure access throughout duration of the research. Word data storing the write up will be saved in .docx to ensure accessibility throughout the write up.
4. Up to 6MB (0.015-0.02MB in MS Excel, online data storage in Qualtrics, 0.015- 0.02MB in SPSS, 5MB in MS Word).
5. Not using existing datasets.

[bookmark: Looking_after_your_data.]Looking after your data.

· How will you make data easier to understand and use? (e.g. creating a README file)
· Where will you store digital and physical data during the project?
· How will you name and organise your data files?
· How will you ensure data is backed up? (e.g. using University research data storage)
· How often will you check your backup files? (e.g. on backup, at set intervals)
· Will you use extra security precautions for any of your digital or physical data? (e.g. for sensitive and/or personal data)
1. A README.txt file will be developed to aid understanding of the dataset. Guidance for standardised instructions of the intervention will also be included in this, to enable reuse.
2. The data will be stored securely on the UniDrive, in a shared folder between myself and my supervisor. Raw data will also be stored on the Qualtrics system, under a password protected log-in.

3. Each person will be allocated a participant number, in order to anonymise responses. Their results will be added into one row on the Excel spreadsheet. A separate key (excel spreadsheet) will then link names to allocation numbers.
4. Appropriate formatting for data will be utilised in excel, for example Date columns labelled as so. The time period for collection will be over a 6 month period. It will then be stored over a 12-month period.
5. Data will be named with the most appropriate title, which maintains confidentiality of sensitive information and stored in the main UniDrive shared folder. Each version of the file will be stored using the date (YYYYMMDD) and the selected name for each file name e.g. ResearchData20201204.
6. Data will be automatically backed-up on the UniDrive.
7. Back-up files will be checked monthly, by myself.
8. Sensitive data such as names and email addresses will be stored in line with the Data Protection Act 2018.

Archiving your data.

· What data will be archived (stored on a long-term basis) at the end of the project?
· How long will the data be stored for? (e.g. standard TUoS retention period of 10 years)
· Where will the archive be stored? (e.g. subject-specific repository, or ORDA)
· Who will archive the data? (e.g. you, or your supervisor)
· If you plan to use storage other than a repository, who will be responsible for the data?
1. The write up of the research will be stored, alongside the anonymous dataset and the README.txt file which describes the procedure and aids understanding of the dataset.
2. Data will stored in accordance with the TUoS standard retention period of 10 years
3. The data will be stored in ORDA, Sheffield University's research repository, alongside the clinicaltrials.gov repository in accordance with the Elsevier research data policy, as guided by clinicaltrials.gov.
4. I will archive the data.
5. N/A

[bookmark: Sharing_your_data.]Sharing your data.

· How will you make your data available outside the research group after the project? (e.g. through data repository, or access on request via data availability statement)
· Will you make all of your data available, or are there reasons you can’t do this? (e.g. personal data, commercial or legal restrictions, very large datasets)
· How might you make more of your data available? (e.g. anonymisation, participant consent, analysed data only)
· What licence might you attach to your data to say how it can be reused and shared?
1. Results will be available in ORDA and on the clinicaltrials.gov website once completed.
2. Sensitive and personal information will not be available as the key linking participant numbers to the personal will be destroyed once the study is completed.
3. The data available will be completely anonymised.
4. Sheffield University will own the right's to the intellectual property of the research, therefore the license attached to the research will be in accordance with their policies. https://www.sheffield.ac.uk/library/rdm/requirements

[bookmark: Implementing_your_plan.]Implementing your plan.

· Who is responsible for making sure the plan is followed? (e.g. you, your supervisor)
· How often will the plan be reviewed and updated? (e.g. if the project changes, yearly)
· What actions have you identified from the rest of this plan? (e.g. selecting a repository, requesting University research data storage)
1. Responsibility for activities are as follows; Data capture (myself with support from my supervisor); Metadata production (myself with support from my supervisor); Data Quality (myself and my supervisor); Storage and backup (myself, my supervisor, University of Sheffield) Data Archiving (myself, my supervisor, University of Sheffield and clinicaltrials.gov); Data Sharing (myself, my supervisor, University of Sheffield).
2. The plan will be reviewed if the project changes.
3. Developing metadata (README.txt file); registering trial on clinicaltirals.gov; arranging repository through clinicaltrials.gov and uploading the data on here and in ORDA when study is complete; creating a shared file on UniDrive and working from versions on here; destroying sensitive information and key to sensitive information once study is complete; reviewing legal information for storing data.

Appendix M

Histograms of Baseline and Post-Intervention Outcome Data

Figures A1 & A2

Baseline (Pre_Dep) and Post-Intervention (PostDep) Distributions with Normal Curve for Outcome: Depression



[image: ][image: ]
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Figures A3 & A4

Baseline (Pre_SHS) and Post-Intervention (PostSHS) Distributions with Normal Curve for Outcome: Subjective Happiness



[image: ][image: ]

Figures A5 & A6

Baseline (Pre_PA) and Post-Intervention (PostPA) Distributions with Normal Curve for Outcome: Positive Affect


[image: ][image: ]

Figures A7 & A8

Baseline (Pre_NA) and Post-Intervention (PostNA) Distributions with Normal Curve for Outcome: Negative Affect


[image: ][image: ]

Figures A9 & A10

Baseline (Pre_GAC) and Post-Intervention (PostGAC) Distributions with Normal Curve for Outcome: State Gratitude



[image: ][image: ]

Figure A11

Baseline (Pre_GQ6) Distributions with Normal Curve for Outcome: Trait Gratitude

[image: ]

Appendix N

CONSORT 2010 Checklist - Redacted in line with copyright legislation
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