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Abstract
In two longitudinal studies, the authors examined the direction of the relationships between trait gratitude, perceived
social support, stress, and depression during a life transition. Both studies used a full cross-lagged panel design, with participants completing all measures at the start and end of their ﬁrst semester at college. Structural equation modeling was
used to compare models of direct, reverse, and reciprocal models of directionality. Both studies supported a direct model
whereby gratitude led to higher levels of perceived social support, and lower levels of stress and depression. In contrast, no
variable led to gratitude, and most models of mediation were discounted. Study 2 additionally showed that gratitude leads
to the other variables independently of the Big Five factors of personality. Overall gratitude seems to directly foster social
support, and to protect people from stress and depression, which has implications for clinical interventions.
 2007 Elsevier Inc. All rights reserved.
Keywords: Gratitude; Positive psychology; Social support; Stress; Depression; Structural equation modeling; SEM; Well-being; Individual
diﬀerences; Personality; Longitudinal

1. Introduction
Dispositional gratitude involves individual diﬀerences in how frequently and intensely people experience the
emotion of gratitude, as well as individual diﬀerences in the range of events which elicit the emotion (McCullough, Emmons, & Tsang, 2002). Dispositional gratitude is related to a more positive and appreciative outlook
toward life (Wood, Maltby, Stewart, & Joseph, 2008), and involves a positive bias in interpreting social situations (Wood, Maltby, Stewart, Linley, & Joseph, in press). Gratitude is perhaps the quintessential positive
psychological trait, as it involves a life orientation toward the positive in the world. This positive orientation
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can be contrasted, for example, with the depressive orientations toward the negative in the self, world, and
future (Beck, 1976).
Historically, gratitude been accorded considerable importance in understanding human functioning
(Emmons & Crumpler, 2000; Harpman, 2004). The study of individual diﬀerences in gratitude is, however,
very recent (McCullough et al., 2002), perhaps due to a more general neglect of research into positive emotions
(see Gable & Haidt, 2005; Linley, Joseph, Harrington, & Wood, 2006).
In the last few years gratitude has been shown to be a robust predictor of well-being and social variables
(McCullough et al., 2002; McCullough, Tsang, & Emmons, 2004; Wood, Joseph, & Linley, 2007). On the basis
of this relationship, gratitude interventions have been developed, and shown to substantially decrease depression and increase social functioning (Emmons & McCullough, 2003; Lyubomirsky, Sheldon, & Schkade, 2005;
Seligman, Steen, Park, & Peterson, 2005). Such successes have led to calls for gratitude interventions to
become more used in clinical settings (Bono, Emmons, & McCullough, 2004; Seligman, 2005b). These calls
are consistent with a more general movement to foster clients strengths in clinical practice (Duckworth, Steen, &
Seligman, 2005; Joseph & Linley, 2006).
Despite the recent proliferation of research on gratitude, a basic question that has yet to be addressed by
the literature regards how gratitude, stress, depression, and social support inﬂuence each other over time. Longitudinal methods can also add valuable complimentary evidence to the existing experimental studies showing
that gratitude interventions lead to improved levels of emotional well-being. As well as knowing that therapeutically changing gratitude has a causal eﬀect on well-being, it would be valuable to know whether gratitude
naturally leads to improved well-being over time. Knowing whether gratitude leads to lower levels of stress
and depression in naturalistic settings such as life transitions is a critical consideration in the implementation
of gratitude interventions in clinical settings (Bono et al., 2004; Seligman, 2005a). For example, if gratitude
naturally protected people from stress and depression, then this would suggest that increasing gratitude therapeutically may build up a psychological capital which is beneﬁcial during the diﬃcult periods of peoples lives.
This would encourage the use of gratitude interventions in clinical, counseling, and coaching settings.
Although social support has a massive research base (see Pierce, Lakey, Sarason, & Sarason, 1997), the role
of gratitude in social support has not yet been considered, and gratitude may be expected to be a particularly
strong predictor of social support (Wood et al., 2007). In studying social support longitudinal methods are
particularly valuable (Cohen & Wills, 1985). The development of social support is a naturally occurring process, with levels of social support changing as people move through diﬀerent social situations. Personality variables have good predictive value of individual diﬀerences in the levels of social support that people develop
(Pierce et al., 1997). How social support naturally develops also has applied signiﬁcance through informing
the planning of social support interventions (Hogan, Linden, & Najarian, 2002).
New methods of analyzing longitudinal designs allow the testing of complex models of directionality
including direct models (where gratitude leads to social support), reverse models (where social support leads
to gratitude), and reciprocal models, where both gratitude and social support lead to each other over time,
operating as a positive upward spiral (Zapf, Dormann, & Frese, 1996). Such methods provide particularly rich
understanding of directionality between variables.
2. Models of directionality
Several potential models of how gratitude, social support, stress, and depression could relate to each other
over time are presented in Table 1 (see also Fig. 1). Model 1 is a stability model, where no variable leads to any
other over time, but the variables exhibit a degree of temporal stability (test–retest reliability), and are perhaps
correlated at each time point. There are several reasons why there may be cross-sectional but not longitudinal
relationships between the variables. First, over a given time span there may be no causality between any variables, either because an inappropriate time span is being studied, or because there is insuﬃcient change in the
variables. Second, there may have been causality between the variables in the past, but the relationships may
have reached stability (for example, a particularly inﬂuential event life event may cause substantial gratitude,
leading to permanently increased perceptions of social support). Third, there may be continuity between the
variables, where, for example, gratitude actually represents satisfaction with social support. In each of these
three cases, there could be a signiﬁcant cross-sectional relationship between the variables, but over a given

856

A.M. Wood et al. / Journal of Research in Personality 42 (2008) 854–871

Table 1
Six models of possible longitudinal relationships between gratitude, stress, depression, and social support
Model

Vers.

1. Stability
2.
3.
4.
5.

Direct
Reverse
Reciprocal
Mediation

6. Third
variable

i
ii
iii
iv
v
vi

Description
There is not a longitudinal relationship between gratitude, stress, depress, and social support (but each
variable may be stable, and correlated at each time point)
Gratitude leads to stress, depression, and social support
Stress, depression, and social support lead to gratitude
A positive feedback loop between stress, depression, social support and gratitude
Gratitude ! social support ! stress and depression
Gratitude ! well-being ! social support
Social support ! stress and depression ! gratitude
Social support ! gratitude ! stress and depression
Stress and depression ! social support ! gratitude
Stress and depression ! gratitude ! social support
A third variable (such as neuroticism or extraversion) accounts for the relationship between gratitude and
stress, depression, and social support

time period no variable would lead to any other when past levels of the variables were controlled (Maruyama,
1997).
In Model 2, gratitude leads to higher levels of social support, and lower levels of stress and depression. This
is the model suggested by the previous experimental studies (McCullough et al., 2002; Seligman et al., 2005),
which suggest that interventions that increase gratitude have a causal inﬂuence on well-being. There are various ways in which gratitude may lead less stress and depression. First, gratitude could operate as a protective
variable. Gratitude is associated with making positive attributions (Wood et al., 2008; Wood, Maltby, Stewart, & Linley et al., in press), and these attributions may protect people from becoming stressed and depressed,
particularly during turbulent life events. Second, grateful people could change their environments in ways
which make them less depressing and less stressful. Third, gratitude could modify or alter the progress of
the other variables. For example, gratitude could modify the course of depression, making remission quicker;
feeling grateful for the positive aspects of the world would quite likely make a depressive bout more bearable
and of shorter duration.
Gratitude may also be particularly inﬂuential in developing perceptions of social support. Perceived social
support appears to represent an interaction between the amount of objectively helpful aid people receive and
individual diﬀerences in interpreting social situations (Lakey & Drew, 1997). Perceived social support is
correlated with the actual supportive behaviors that people receive at about r = .30. The remainder of the
variance in perceived social support is accounted for by people’s characteristic attributions regarding social
situations, and an actual supportive behavior · characteristic attribution interaction (Lakey, McCabe,
Fisicaro, & Drew, 1996). When gratitude is expressed to the benefactor, the benefactor is more likely to
provide future aid (Bartlett & DeSteno, 2006; Carey, Clicque, Leighton, & Milton, 1976; McCullough,
Kilpatrick, Emmons, & Larson, 2001; Rind & Bordia, 1995; Tsang, 2006). As such dispositional gratitude
may lead to the development of more supportive environments, represented in conscious awareness as
perceived social support. Additionally, gratitude leads to characteristic attributions regarding social
situations, with grateful people interpreting the help they receive as more valuable, more costly, and seeing
their benefactors intentions as more altruistic (Wood, Maltby, Stewart, & Linley et al., in press). As gratitude
is involved in both encouraging actual supportive behaviors and in appraising situations positively, gratitude
seems particularly likely to lead to perceived social support.
Model 3 speciﬁes that high levels of social support and low levels of depression and stress lead to gratitude.
This model is highly plausible, as the other variables could be exactly the aspects of life for which grateful
people feel gratitude. People could be grateful for their high levels of well-being and supportive social environments. Phrased alternatively, people could feel that they have little to be grateful for if they have poor social
support, and are very stressed and depressed. This could operate as part of a depressive bias (e.g. Beck, 1976;
Evans et al., 2005), or through depressed people having objectively worse life events (Monroe, Harkness,
Simons, & Thase, 2001), which could lead to low feelings of gratitude. Additionally, there is evidence that
depressed people seek information that conﬁrms their negative world views (Giesler, Josephs, & Swann,
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Fig. 1. Models 1 to 4. SS = perceived social support. For clarity, in this diagram the intercorrelations between the variables at each wave
and the error variances of endogenous variables have been omitted.

1996; Swann, Wenzlaﬀ, Krull, & Pelham, 1992), which could perhaps lead to the impression that there is not
much in the world for which to be grateful.
Model 4 suggests a reciprocal relationship between gratitude and the other variables. Fredrickson’s (2001)
broaden-and-build theory of positive emotions supports this model. The theory suggests that positive emo-
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tions cause cognitive and behavioral engagement in activities which build resources which will be adaptive in
the future. The activities lead to further positive emotions, perpetuating an upward spiral. There is a growing
body of evidence to support this theory with regard to positive emotions in general (e.g. Fredrickson & Joiner,
2002; Fredrickson, Tugade, Waugh, & Larkin, 2003; Sheldon & Houser-Marko, 2001), and Fredrickson
(2004) has suggested that gratitude operates in a broaden-and-build fashion.
Model 5 is actually six diﬀerent mediational models, proposing all permutations of causal chains between
gratitude, stress, depression, and social support. Each of these models provides a reasonable explanation. For
example, there is both evidence that in some circumstances low social support leads to stress and depression
(Barnett & Gotlib, 1988; Monroe, Connell, Bromet, & Steiner, 1986), and in others stress and depression leads
to social support (Coyne, 1976; Joiner, Alfano, & Metalsky, 1993). Combined with not currently knowing
whether gratitude should be conceptualized as a predictor or outcome variable, each of the mediational models remains plausible.
Model 6 speciﬁes that the relationships between gratitude and stress and depression, and social support can
be accounted for by third variables. Gratitude has been shown to be correlated with other broad personality
variables (such as extraversion or neuroticism), which could account for any apparent relationship between
the variables.
Each of these six models of directionality (see Table 1) provide a plausible account of the relationships over
time between gratitude and social support, stress, and depression. These models have not been tested. Establishing which of the models best accounts for the relationships will allow better interpretation of the previous
correlational ﬁndings, and elucidate the role of gratitude and well-being. If gratitude is shown to lead to perceived social support, then this will be suggest a potential role for gratitude in social support interventions (see
Hogan et al., 2002). Additionally, whether gratitude naturally leads to decreases in stress and depression is of
central importance in considering promoting the use of gratitude interventions.
3. Study 1
Study 1 directly tested Models 1 to 5 of the directionality between gratitude, depression, stress, and social
support. In order to allow conclusions about directionality between the variables, the study used a full crosslagged panel design, where each participant completed the same measures at two time points.
Various methods of testing models of directionality with longitudinal data have been developed (see the extensive discussions in Finkel, 1995; Zapf et al., 1996), including hierarchical regression based approaches, crosslagged panel correlations (CLPC), and structural equation modeling (SEM) (see Maruyama, 1997; Schumacker
& Lomax, 2004). Of these approaches, SEM is to be preferred, as CLPC is unable to deal satisfactorily with the
stability of variables (Feldman, 1975), regression based approaches are very susceptible to factors that occur on
the day of testing, and only SEM can test the reciprocal causality suggested by Model 4 (Zapf et al., 1996).
The current analysis takes a SEM approach to data analysis. The approach taken in this paper seeks to
improve on many SEM analysis, which have sometimes been controversial (for reviews see Fassinger, 1987;
MacCallum & Austin, 2000; Tomarken & Waller, 2005). Much of this criticism has focused on how the variables in the SEM path diagram can be rearranged in another order, and yet still provide a good (often identical) model ﬁt (Lee & Hershberger, 1990; MacCallum, Wegener, Uchino, & Fabrigar, 1993; Tomarken &
Waller, 2003). In this paper we address these criticisms by (a) ruling out many models through the introduction of a temporal element and (b) making tests between all the likely models that remain a fundamental focus
of the analysis and paper. This approach of testing rival a priori models implements recent advice for improving the quality of published SEM research (Hoyle & Panter, 1995; MacCallum, Roznowski, & Necowitz, 1992;
Tomarken & Waller, 2003).
3.1. Method
3.1.1. Participants and procedure
The participants were 156 ﬁrst year undergraduate students (76 male and 80 female), who completed all
measures at two time points. All participants were aged between 18 and 19 years old, and predominantly
reported their ethnicity as White (78.8%), or Indian (12.8%).
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The ﬁrst questionnaire was given to participants at the start of lectures during their ﬁrst few weeks at the
university (T1), and a second questionnaire at the end of the semester (T2), approximately three months later.
All measures were given at both time points, and the order in which the measures were presented was
counterbalanced.
As the participants had just started university, they would have had little time to develop perceptions of
social support. The participants perception’s of support could be expected to be in a state of change during
the two time periods, as the participants met new people during this life transition.
This population was chosen as it fulﬁlled Cohen and Wills’s (1985) criteria for the optimum conditions for
studying social support at more than one time point. Cohen and Wills’s (1985) suggested using (1) a sample
that has a wide range of mental health (rather than a slanted clinical sample), (2) a life event where participants
are undergoing changes in levels of mental health and social support, and (3) time points that are not too far
apart to miss the developmental essence of the phenomena. Students starting university for the ﬁrst time are
particularly suited to this criteria as they (1) have a wide range of mental health, (2) have little or no social
support networks, and (3) generally exhibit considerable changes in levels of mental health during the ﬁrst
term, with many people ﬁnding the experience rewarding and pleasing and others highly stressful and depressing (e.g. Brissette, Scheier, & Carver, 2002; Segrin & Flora, 2000). The three month interval was selected as
this captures the key time when students social networks are changing, and as Cohen and Wills (1985) specifically recommend using periods of less than a year when studying social support in students. Using the students ﬁrst semester at university appeared particularly relevant in this regard.
3.1.2. Measures
3.1.2.1. Gratitude. The Gratitude Questionnaire-6 (GQ-6: McCullough et al., 2002) was used to assess gratitude. Participants responded to six items (two reverse coded) on a 1 (strongly disagree) to 7 (strongly agree)
scale. Items asked about how frequently and intensely participants experience gratitude (e.g. ‘‘I feel thankful
for what I have received in life’’, and ‘‘long amounts of time can go by before I feel grateful to something or
someone’’). The scale has strong correlations with well-being and social variables, good peer rated validity,
and independence from other related constructs (McCullough et al., 2002).
3.1.2.2. Social support. Perceived social support was measured using the belonging, tangible, and appraisal
sub-scales of the college student version of the Interpersonal Support Evaluation List (Cohen & Hoberman,
1983). Belonging refers to shared social activities, tangible regards the provision of practical assistance, and
appraisal involves advice, listening to problems, and emotional support. Participants respond to three subscales, each of which contain 12 statements (6 reverse coded) about the availability of people to provide
belonging, tangible, or appraisal functions, and indicated whether they perceived the statement to be ‘probably true’ or ‘probably false’. These scales thus measure perceptions of social support rather than the objective
social situation (cf. Lakey et al., 1996). Slight changes were made to the directions, specifying that the items
referred to social support provided in the campus or in the local town. As such, the majority of participants
moving into a new social environment would experience an increase in social support over the course of the
study. The scale has strong predictive validity for stress, depression, physical health, and health behavior
change (Cohen, Mermelstein, Kamarck, & Hoberman, 1985), and is widely used in research (e.g. Brissette
et al., 2002). The sub-scales have a 4-week test–retest reliability of between r = .80 and .87, and the low intercorrelations between the sub-scales support their discriminate validity (Cohen et al., 1985).
3.1.2.3. Depression. The Centre for Epidemiologic Studies Depression scale (CES-D: Radloﬀ, 1977) was used
to measure depression. Participants rate how frequently during the past month they have experienced
depressed aﬀect, positive aﬀect (reverse coded), and somatic and retarded activity. Twenty items are rated
on a four point scale (0 = rarely or none of the time, 1 = some or a little of the time, 2 = occasionally or a
moderate amount of time, and 3 = most or all of the time). The CES-D was designed for measuring depressive
symptoms in the general population, and is one of the most frequently used depression measures in psychological research (Shaver & Brennan, 1990). Validity has been demonstrated by several studies showing the
accuracy of the CES-D in correctly identifying people known to be depressed (McDowell & Kristjansson,
1996).
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3.1.2.4. Stress. Perceived stress was measured using the Perceived Stress Scale (PSS: Cohen & Williamson,
1988). Ten items measure the extent to which during the last month participants have found their lives unpredictable, uncontrollable, and overwhelming. The 10 items (six recoded) are rated on a 0 (never) to 4 (very
often) scale. The scale shows good convergent and predictive validity with life events, depression, use of health
services, and health behaviors (Cohen, Kamarck, & Mermelstein, 1983; Cohen & Williamson, 1988), and has
been used highly in previous research.
3.1.3. Data analysis
The data was analyzed with covariance structural equation modelling. Initially, Models 1 to 4 (see Table 1)
were tested, followed by testing for mediation (Model 5).
3.1.3.1. Testing Models 1 to 4. Models 1 to 4 are presented in Fig. 1. In each of the models all variables within
each wave were allowed to correlate.
In Model 1 (stability model), each T1 variable lead to its T2 counterpart, but no T1 variable led to any
other T2 variable. Essentially, this model speciﬁes that there is no longitudinal relationship between the variables, but each variable exhibits a degree of temporal stability (test–retest reliability). The remaining three
models were tested against Model 1, to see whether including additional paths improved model ﬁt. Note that
the remaining models (Models 2, 3, and 4) also incorporate the stability model, so prior levels of each of the
variables are controlled.
In Model 2, paths were included from gratitude to each T2 variable, representing a model whereby gratitude leads to stress, depression and social support. In Model 3, paths were added from each of the T1 wellbeing and social support variables to T2 gratitude. This model speciﬁes that well-being and social support
leads to gratitude. Finally, in Model 4, paths were added from T1 gratitude to T2 well-being and social support, and from T1 well-being and social support to T2 gratitude. This model represents a positive feedback
loop where gratitude is reciprocally related to well-being and social support.
For the purposes of model comparison, we examined diﬀerences in ﬁt between the models using the changes
in the chi squared test of ﬁt and Akaike Information Criterion (AIC). As the models are nested, the diﬀerence
in ﬁt between any two models can be directly compared by examining the diﬀerence in the values of chi
squared statistics. The diﬀerence in values is itself chi squared distributed, with number of degrees of freedom
equal to the diﬀerence between the degrees of freedom of the competing models (Schumacker & Lomax, 2004).
Signiﬁcant diﬀerence in model ﬁt indicate that the model with the smaller chi square value is to be preferred.
This direct approach is preferable to comparing the ﬁt indices of the various models (Hoyle & Panter, 1995)
because models with lower numbers of parameters ordinarily exhibit greater ﬁt.
Models were also compared using the AIC, a measure of model ﬁt adjusted for parsimony. Burnham and
Anderson (2002) demonstrate that the absolute size of the AIC is uninterruptible because of confounding with
the constant and sample size. However diﬀerences in the AIC between models provide a reliable indication of
the best ﬁtting model, with the model having the lowest AIC to be preferred. Burnham and Anderson suggest
that AIC diﬀerences of 0–2 show little diﬀerence between the competing models, whereas diﬀerences of 4–7
show considerably more support for the model with the lowest AIC.
The ﬁt of the ﬁnal model was tested with the standardized root mean square residual (SRMR), and the
comparative ﬁt index (CFI). Hu and Bentler’s (1999), Monte Carlo analysis suggested that of all the common
ﬁt criteria they tested, Type I and II errors were minimalized when using a combination of SRMR < .09, and
CFI > .95. These criteria are to be preferred to relying on the chi squared test, which is over sensitive to sample
size (see also Hu & Bentler, 1998).
3.1.3.2. Testing Model 5. The tests between Models 1 to 4 compared diﬀerent models of the relationship of
gratitude with stress, depression and social support. This leaves several questions unanswered, such as whether
stress, depression leads to social support or vice versa, and whether these are part of the six possible mediational chains shown in Model 5.
Analysis was carried out to attempt to disprove the mediation suggested by Model 5, using Cole and Maxwell’s (2003) longitudinal adaptation of Baron and Kenny’s (1986) procedures. A key issue in establishing
mediation involves showing that the causal chain is correctly arranged, so that the mediator is genuinely
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downstream of the predictor, and the outcome is genuinely downstream of the mediator (Frazier, Tix, & Barron, 2004; Tomarken & Waller, 2003). With non-experimental methods, this chain can only truly be demonstrated with three-wave longitudinal designs (Collins, Graham, & Flaherty, 1998). However, Cole and
Maxwell (2003) demonstrate that mediation can be ruled out if (a) the T1 predictor does not lead to the T2
mediator, controlling for T1 levels of the predictor and (b) the T1 mediator does not leads to the T2 outcome,
controlling for T1 levels of the outcome. In such a case there can be no mediated causal chain. Note that if the
stages were met, this does not actually demonstrate mediation as the results could occur if the predictor and
mediator had separate eﬀects on the outcome. However, this disconﬁrmation approach is preferable to trying
to establish mediation with cross-sectional methods, due to concerns about whether the causal chain is correctly arranged (Cole & Maxwell, 2003; Tomarken & Waller, 2003).
3.1.3.3. Overview of data analysis. Models 1 to 4 were tested by setting up rival SEM models, and comparing
model ﬁt. Each of the mediational possibilities suggested in Model 5 were tested with Cole and Maxwell’s
(2003) longitudinal tests of mediation.
3.2. Results
3.2.1. Preliminary analysis
Table 2 shows descriptive statistics, and intercorrelations between each of the scales. Each scale exhibited a
three month test–retest validity between .53 and .84.
3.2.2. Model comparisons
Comparisons between the chi squared ﬁt of each of the models are provided in Table 3. The ﬁrst three comparisons compared the stability model with the direct, reverse, and reciprocal models. In the ﬁrst comparison,
a model whereby gratitude led to stress, depression, and social support (Model 2) provided a better ﬁt than the
stability model (Model 1). Model 2 is presented in Fig. 2, where it can be seen that T1 gratitude signiﬁcantly
led to T2 stress, depression, belonging social support, and appraisal social support, but not tangible social support. In contrast, the reverse model, where stress, depression, and social support led to gratitude (Model 3) did
not provide a better ﬁt than the stability model. Additionally, none of the paths from T1 stress, depression, or
social support signiﬁcantly lead to T2 gratitude (largest b = .07, p > .37). The reciprocal model also did not
signiﬁcantly improve ﬁt over the stability model.
In the fourth and ﬁfth comparisons, the reciprocal model was compared with the direct and reverse models.
The reciprocal model (Model 4) did provide a better ﬁt than the reverse model (presumably because the reciprocal model included paths from gratitude to stress, depression, and social support). However, the reciprocal
Table 2
Descriptive statistics and intercorrelations between Study 1 variables
M

SD

1

2

3

4

5

6

Time 1
1. Gratitude
2. Depression
3. Stress
4. Tangible SS
5. Belonging SS
6. Appraisal SS

28.97
33.29
11.16
7.47
6.54
6.31

8.26
15.16
7.50
3.81
3.79
3.13

—
.10
.11
.06
.10
.02

—
.76**
.33**
.15
.20**

—
.43**
.30**
.35**

—
.45**
.17*

—
.17*

—

Time 2
7. Gratitude
8. Depression
9. Stress
10. Tangible SS
11. Belonging SS
12. Appraisal SS

29.57
17.38
11.31
7.94
7.77
7.65

8.71
16.30
8.66
2.95
3.66
3.12

.59**
.24**
.24**
.07
.17*
.17*

.04
.53**
.55**
.31**
.20*
.17*

.06
.55**
.65**
.37**
.33**
.28**

.09
.27**
.34*
.83**
.39**
.27**

.13
.16*
.29**
.40**
.84**
.28**

.01
.16
.18*
.25*
.09
.68**

Note: n = 156; *p < .05,

**p

< .01.

7

8

9

10

11

12

—
.15
.13
.06
.13
.17*

—
.80**
.32**
.32**
.29**

—
.40**
.46**
.42**

—
.38**
.35**

—
.25**

—
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Table 3
Comparisons between Models 1 to 4, in Study 1
Model ﬁt

Model comparisons

Model

v2

Dd.f.

AIC

M1.
M2.
M3.
M4.

66.2**

31
26
26
21

160.2
156.2
169.0
165.0

Stability
Direct
Reverse
Reciprocal

52.2**
65.0**
51.0**

Comparison

Dv2

Dd.f.

p

DAIC

1.
2.
3.
4.
5.

14.0
1.2
15.2
1.2
14.0

5
5
10
5
5

.02
.95
.12
.95
.01

4.0
8.8
4.8
8.8
4.0

Stability vs. direct
Stability vs. reverse
Stability vs. reciprocal
Direct vs. reciprocal
Reverse vs. reciprocal

Note: Direct (gratitude ! stress, depression, and social support), reverse (stress, depression, and social support ! gratitude), and reciprocal (positive feedback loop); see also Table 1. **p < .01.

Time 1
Gratitude

Time 2
.59**

Gratitude
-.21**

Stress

.52**

Stress
-.21**
.02

Depression

.40**

Tangible
PSS

.82**

Belonging
PSS

.82**

Belonging
PSS

Appraisal
PSS

.67**

Appraisal
PSS

Depression
.10*
Tangible
PSS
.16**

Fig. 2. The results of the structural equation analysis for Model 1 in Study 2. For clarity, in this diagram the intercorrelations between the
variables at each wave and the error variances of endogenous variables have been omitted. *p < .05, **p < .01.

model did not indicate an improvement in ﬁt over the direct model, suggesting that on the basis of parsimony,
the direct model provides the best ﬁt for the data.
Examination of the AIC provided results consistent with the chi squared comparisons. The AIC indicated
that the reverse and reciprocal models were considerably inferior to the stability model, presumably because of
low parsimony. The reciprocal model was a considerably superior to the reverse model, presumably because
the reciprocal model included paths from gratitude to social support and well-being. The direct model was
considerably superior to both the stability and reciprocal models. These results suggest that on the basis of
parsimony, the direct model is to be preferred to any other model.
The results clearly indicated that a model whereby gratitude leads to social support and well-being (the
direct model) is better supported by the data than (a) a model were well-being and social support lead to gratitude (the reverse model), or (b) a model were gratitude is reciprocally related to well-being and social support
in a positive feedback loop (the reciprocal model). The direct model also provided a good ﬁt to the data
(SRMR = .06; CFI = .97).
3.2.3. Mediational models
Table 1 shows six mediation models which could explain the relationships between gratitude, social support
and well-being. The four models where gratitude acts as either an outcome or a mediator can be ruled out, as
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the results of the model comparisons show that neither social support, stress, or depression, lead to gratitude
(so gratitude cannot be downstream of any other variable). However, it remained possible that social support
mediated the relationship between gratitude and well-being (Mediational Model 1), or well-being mediated the
relationship between gratitude and social support (Mediational Model 2).
Mediation Models 1 and 2 were sequentially tested using the Cole and Maxwell (2003) procedure. There
was no support for Model 1, as the mediators (T1 tangible, belonging, and appraisal social support) did
not lead to the T2 outcome (T2 stress, and depression) (largest b = .09, p = .25) with the T1 values of the
outcome controlled, failing to meet Step b. There was also no support for Model 2, as the mediators (T1 stress
and depression) again did not lead to the T2 outcome (T2 tangible, belonging, and appraisal social support)
(largest b = .08, p = .30), with T1 levels of the outcome controlled. The results ruled out the possibility of each
of the mediational models, suggesting that there was a direct relationship between gratitude, and social support, stress, and depression, which is not mediated by any other variable.
3.3. Brief discussion
In Study 1, over time gratitude was shown to lead to higher levels of appraisal and belonging social support, and lower stress and depression (controlling for past values of all of the variables). No variable led to
gratitude over time. Comparison of ﬁve models of directionality using structural equation modeling showed
that the direct model better represented the data than reverse, reciprocal, or mediational models (see Table
1).
This is the ﬁrst study to show that (a) gratitude leads to the development of social support during a life
transition and (b) gratitude naturally leads to improved levels of stress and depression, which complements
the existing experimental ﬁndings that therapeutically increasing gratitude causes decreases in depression.
However, it was not clear from Study 1 whether the observed relationships between gratitude, social support,
stress, and depression could be explained by other personality variables. This was examined in Study 2.
4. Study 2
4.1. Introduction
Study 2 had two primary aims. First, the study aimed to replicate the results of Study 1. Several models
were tested, and it is possible that the outcome capitalized on chance. Conﬁdence in the robustness of the ﬁndings would be increased through replication with a second sample from the same population. Second, Study 2
aimed to test the Big Five personality traits as a potential third variable explanations of the relationship
between gratitude, social support, and well-being (Model 6 in Table 1).
Study 1 showed that gratitude lead to improving levels of social support, stress, and depression over time. It
is however possible that these relationships are simply a reﬂection of the higher order personality traits to
which gratitude is related. This would not change the interpretation of Study 1, as the direction of the relationship between gratitude and social support, stress, and depression would remain the same. However, gratitude may only led to social support, stress, and depression due the eﬀect of higher order personality traits,
rather than playing a unique role in social support and well-being. This ﬁnding would question the value
of studying gratitude in relation to these variables, when a large literature already exists regarding the relationship between high order personality traits and social support, stress, and depression (Barnett & Gotlib, 1988;
Costa & McCrae, 1980; Roberts & Gotlib, 1997).
It is quite possible that higher order personality traits could explain the ﬁndings of Study 1. There is general
agreement that the Big Five personality traits of extraversion, neuroticism, openness to experience, conscientiousness, and agreeableness represent most (but not necessarily all) of personality at the highest level of
abstraction (Goldberg, 1993; McCrae & Costa, 1987, 1999). McCullough et al. (2002) showed that gratitude
was correlated with each of the Big Five traits, which have themselves been linked to well-being (Barnett &
Gotlib, 1988; Costa & McCrae, 1980). For example, Neuroticism has been shown to lead to both depression
and perceived social support (Roberts & Gotlib, 1997). It is possible that gratitude only leads to social support
and well-being due to its shared variance with one of more Big Five traits.
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4.2. Method
4.2.1. Participants and procedure
Eighty seven (75 female, 12 male) ﬁrst year undergraduate students completed measures at two time points.
Participants were aged between 18 and 30 years old (with 94.2% of participants aged below 21), and predominantly reported their ethnicity as White (81.6%), or Indian (9.2%).
Participants again completed measures at the start and end of the ﬁrst semester, approximately three
months apart, and followed the same procedure as Study 1. All participants completed all measures at both
time points, with the exception of the Big Five, which was only assessed at T1.
4.2.2. Measures
4.2.2.1. Measures from Study 1. Participants completed the GQ6 (McCullough et al., 2002), Belonging,
Appraisal, and Tangible social support scales of the ISSEL (Cohen et al., 1983), CES-D (Radloﬀ, 1977),
and Perceived Stress Scale (Cohen & Williamson, 1988), as in Study 2.
4.2.2.2. Depression. In addition to the CES-D the study also used the SDHS (Joseph, Linley, Harwood, Lewis,
& McCollam, 2004), as a second measure of depression. Six items (three reverse coded) measure depressive
states (e.g. ‘‘I felt my life was meaningless’’), and the absence of positive states. Participants rate how frequently they feel the way described in the item on a four point scale (0 = never, 1 = rarely, 2 = sometimes,
3 = often). The SDHS has excellent convergent validity with other measures of depression (Joseph et al.,
2004).
4.2.2.3. Big Five. The Big Five personality traits (extraversion, agreeableness, neuroticism, openness to experience, and conscientiousness) were measured with the 48-item Big Five Inventory (BFI: John & Srivastava,
1999). Each trait is measured with between 8 to 10 positively and negatively worded statements, with which
participants rate themselves on a 1 (‘‘strongly disagree’’) to 5 (‘‘strongly agree’’) scale. Each of the sub-scales
has a Cronbach’s alpha and test–retest reliability ranging from .79 to .90, and has very high convergent validity with other measures of the Big Five. After correcting for unreliability, each of the sub-scales correlates with
the corresponding scales of the NEO PI-R (see Costa & McCrae, 1995) and Trait Descriptive Adjectives
(TDA; Goldberg, 1992) at between r = .83 and r = .99 (mean r = .94) (John & Srivastava, 1999). The BFI
has become one of the most frequently used measures of the Big Five.
4.2.3. Data analysis
The data analysis strategy followed Study 2, additionally covarying the eﬀect of the Big Five. In each of the
models paths were included from each of the T1 Big Five variables to every T2 variable. Any relationship
observed between T1 and T2 variables would therefore exist independently of the eﬀect of the Big Five personality traits.
4.3. Results
4.3.1. Preliminary analysis
Table 4 shows descriptive statistics and intercorrelations between each of the variables. Each scale had a
three month test–retest validity between .58 and .73. In the current sample, at both time points gratitude correlated with social support, stress, and depression. At T1 gratitude was also correlated with extraversion and
agreeableness, and negatively correlated with neuroticism.
4.3.2. Model comparisons
Comparisons between the ﬁt of each of the models are provided in Table 5. In each of these models the
eﬀect of the Big Five is covaried. As in Study 1, the models were ﬁrst compared with nested comparisons
of chi squared values, and additionally examined with the AIC.
In the ﬁrst comparison, the direct model provided a better ﬁt than the stability model. T1 gratitude significantly led to lower levels of T2 stress, depression (measured with the CES-D), and higher levels of tangible

M

SD

1

2

3

4

T1
1. Gratitude
2. CES-D
3. Stress
4. SDHS
5. Tangible PSS
6. Belonging PSS
7. Appraisal PSS
8. Extraversion
9. Agreeableness
10. Cons.
11. Neuroticism
12. Openness

35.13
12.22
16.07
20.47
10.06
9.18
9.52
22.63
33.94
29.83
24.10
33.60

4.40
9.49
6.58
2.97
1.76
2.67
2.67
4.98
4.17
4.89
5.69
5.05

—
.48**
.30**
.60**
.39**
.58**
.29**
.31**
.49**
.10
.28**
.12

—
.70**
.83**
.45**
.61**
.60**
.44**
.28**
.24*
.58**
.08

—
.57**
.33**
.44**
.45**
.28**
.22*
.24*
.64**
.01

—
.49** —
.66**
.50** —
.47**
.43**
.38** —
.44**
.37**
.25*
.25*
.30**
.26*
.27*
.14
.05
.10
.18
.16
.51** .30** .34** .25*
.07
.08
.01
.04

T2
13. Gratitude
14. CES-D
15. Stress
16. SDHS
17. Tangible PSS
18.Belonging PSS
19. Appraisal PSS

36.59
11.44
15.15
20.55
10.14
9.16
10.52

3.94
.73**
8.11 .48**
5.93 .42**
2.57
.51**
1.36
.39**
2.13
.45**
2.32
.38**

.47**
.65**
.56**
.60**
.45**
.53**
.54**

.28**
.49**
.68**
.43**
.33**
.34**
.38**

.53**
.41**
.48**
.23*
.33**
.50**
.17 .28**
.63** .44** .46** .34** .39** .31** .20
.41**
.51** .39** .34** .32** .28** .32** .17
.60**
.65**
.39**
.47**
.36**
.32**
.35**
.10 .44**
.54**
.61**
.40**
.48**
.22*
.20
.03 .27*
.58**
.49**
.63**
.34**
.34**
.31**
.14 .38*
.48**
.42**
.39**
.58**
.30**
.11
.15 .20

Note: n = 87; *p < .05;

**p

5

6

7

8

9

10

11

—
.21
—
.15
.11
—
.36** .35** .01 —
.09
.19
.08 .12

12

13

14

15

16

17

18

19

—
.69**
.75**
.45**
.61**
.57**

—
.61**
.35**
.37**
.24*

—
.34** —
.52** .33** —
.49** .45** .59** —

—
.07 —
.03 .54**
.01 .48**
.03
.57**
.04
.33**
.10
.47**
.17
.32**
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Table 4
Descriptive statistics and intercorrelations between Study 2 variables

< .01; T1, Time 1; T2, Time 2; PSS, Perceived Social Support.
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Table 5
Comparisons between Models 1 to 4 (with the eﬀect of the Big Five covaried), in Study 2
Model ﬁt

Comparison

Model

v2

Dd.f.

AIC

M1.
M2.
M3.
M4.

62.1**

42
36
36
30

358.1
352.6
366.1
360.6

Stability
Direct
Reverse
Reciprocal

44.6**
58.1**
40.6**

1.
2.
3.
4.
5.

Model comparisons

Stability vs. direct
Stability vs. reverse
Stability vs. reciprocal
Direct vs. reciprocal
Reverse vs. reciprocal

Dv2

Dd.f.

p

DAIC

17.5
4.0
21.5
4.0
17.5

6
6
12
6
6

<.01
.40
.04
.40
<.01

5.5
8.0
2.5
8.0
5.5

Note: Direct (gratitude ! stress, depression, and social support), reverse (stress, depression, and social support ! gratitude), and reciprocal (positive feedback loop); see also Table 1. **p < .01.

and appraisal social support (However, gratitude did not lead to belonging social support, b = .08, p > .47,
and the relationship between T1 gratitude and the SHDS failed to meet conventional levels of signiﬁcance,
b = .18, p = .09). These signiﬁcant results are illustrated in Fig. 3. In contrast, the reverse model did not provide a better ﬁt than the stability model. None of the paths from T1 stress, depression, or social support signiﬁcantly lead to T2 gratitude (largest b = .18, p > .23). The reciprocal model did improve ﬁt over both the
stability model and the reverse model, presumably as the reciprocal model included paths from gratitude to
social support and well-being. However, the reciprocal model did not provide a better ﬁt than the direct
model, suggesting that on the basis of parsimony, the direct model provides the best ﬁt for the data.
Examination of the AIC provided results that mirrored Study 1, and were consistent with the chi squared
comparisons. The AIC indicated that the reverse and reciprocal models were considerably inferior to the stability model, presumably because of low parsimony. The reciprocal model was a considerably superior to the
reverse model, presumably because the reciprocal model included paths from gratitude to social support and
well-being. The direct model was considerably superior to both the stability and reciprocal models. These
results suggest that on the basis of parsimony, the direct model is to be preferred to any other model.
Both the nested chi squared comparison and the AIC indicated that the direct model best represented the
data. The overall ﬁt of the direct model was also very good (CFI = .99, SRMR = .03).

Time 1
Gratitude

Time 2
.61**

Gratitude
-.21*

Stress

.43**

Stress
-.24*

Depression

.34**

Tangible
PSS

.52**

Appraisal
PSS

.42**

.21*
Depression
.28**
Tangible
PSS
Appraisal
PSS

Fig. 3. The results of the structural equation analysis for Model 1 in Study 3. For clarity, in this diagram the intercorrelations between the
variables at each wave, the error variances of endogenous variables, and non-signiﬁcant pathways have been omitted. *p < .05, **p < .01.
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4.3.3. Mediational models
The six mediational models in Table 1 were again tested with Cole and Maxwell’s (2003) longitudinal adaptation of Baron and Kenny’s (1986) procedure. As in Study 1, the four models where gratitude acts as either an
outcome or a mediator can be ruled out, as the results of the model comparisons show that neither stress,
CES-D, or social support lead to gratitude. The remaining models, where social support mediated the relationship between gratitude and stress and CES-D (Mediational Model 5i), or stress and CES-D mediated the relationship between gratitude and social support (Mediational 5ii), remained possible.
Mediation Models 5i and 5ii were sequentially tested using the Cole and Maxwell (2003) procedure. Model
5i could also be ruled out, as the potential mediators (T1 tangible or appraisal social support), did not lead to
the T2 outcome (T2 stress or depression) with the T1 values of the outcome controlled (largest b = .13,
p > .13).
In Model 5ii, stress could be ruled out as a mediator between gratitude and social support, as T1 stress did
not lead to T2 tangible or appraisal social support (largest b =  .03, p > .82). However, mediation by depression could not be ruled out, as depression signiﬁcantly lead to both appraisal social support (b = .31,
p = .02) and tangible social support (b = .29, p > .03). To see whether these eﬀects were attributable to
the Big Five, we also ran the analysis without the Big Five represented in the model. The results were nearly
identical with or without the Big Five covaried.
4.4. Discussion
Study 2 largely replicated the results of Study 1, additionally showing that gratitude lead to stress, depression, tangible and appraisal social support above the eﬀect of the Big Five. As in the earlier study gratitude
lead to other variables, but no other variable lead to gratitude. Direct comparison of the direct, reverse, and
reciprocal models showed that the direct model best ﬁt the data. Additionally, ﬁve out of six of the mediational models were ruled out, although depression mediating the relationship between gratitude and social
support remains a possibility.
The ﬁnding that gratitude leads to well-being and social support above the eﬀect of Big Five is important, as
it suggests a unique role for gratitude in well-being and social life, as suggested by McCullough et al. (2002).
The study of gratitude seems able to provide information about peoples lives above what can be explained by
superordinate personality traits.
5. General discussion
Two studies investigated the role of gratitude in social support, stress, and depression. Both studies provided direct tests between six equally plausible models of the direction of the relationships between gratitude
and other variables. A consistent picture emerged: over time gratitude leads to social support, stress, and
depression, and there is no evidence for reverse or reciprocal relationships. To our knowledge, these are the
ﬁrst longitudinal studies of gratitude to suggest how gratitude operates during a life transition, and to consider
how gratitude is related to social support.
5.1. Implications
We see the study as having four key implications, including aiding the interpretation of cross-sectional ﬁndings, supporting gratitude interventions, suggesting the unique importance of gratitude, and more generally in
demonstrating the utility of SEM in analyzing longitudinal designs.
First, showing the direction of the relationship between gratitude, stress, depression and social support
allows better interpretation of previous cross-sectional ﬁndings regarding the role of gratitude in well-being
and social life (McCullough et al., 2002). Some (e.g. Lyubomirsky et al., 2005) have speculated that the
grateful personality leads to emotional beneﬁts, and this research provides empirical veriﬁcation of this
view.
Second, the results also support calls for the use of gratitude interventions in clinical practice (Bono
et al., 2004; Seligman, 2005a). Previously, experimental evidence had shown the short term eﬃcacy of
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increasing gratitude to reduce depression and increase happiness (Duckworth et al., 2005; Emmons &
McCullough, 2003). Showing that gratitude naturally leads to improved social support and well-being during a life transition suggests that the interventions may have longer term eﬀect, and that increasing gratitude is a legitimate goal of therapy. Potentially, giving people the skills to increase their gratitude may be
as beneﬁcial as such cognitive behavioral life skills as challenging negative beliefs (Beck, 1976; Hawton,
Salkovskis, Kirk, & Clark, 1989). Indeed, such approaches may be complimentary; there are increasing
calls for therapies to consider focusing on the positive alongside the negative (Duckworth et al., 2005;
Joseph & Linley, 2006).
Third, Study 2 suggests a unique role of gratitude in well-being. McCullough et al. (2002) showed that the
cross-sectional relationship between gratitude and well-being was independent of the Big Five. The current
results provide the complimentary ﬁnding that over time gratitude leads to lower stress and depression and
higher levels of social support above the eﬀect of the Big Five. These ﬁndings help support McCullough
et al.’s position that gratitude is uniquely important to well-being and social life.
Fourth, the results demonstrate the use of SEM to analyze longitudinal designs. Cross-lagged panel designs
have a long history in personality and social psychology (Finkel, 1995), and SEM analysis are becoming
increasingly common (MacCallum & Austin, 2000), but only rarely are these analysis used together as discussed in Sections 3.1 and 4.2, SEM provides a particularly versatile analytic method for cross-lagged panels,
overcoming limitations with other methods, and allowing the testing of reciprocal models of directionality.
Zapf et al. (1996) argues convincingly for the utility of this approach, although it is only seen very rarely
(e.g. de Jonge et al., 2001). The essential approach of comparing diﬀerent models of directionality can be beneﬁcially applied to a large number of questions in personality and social psychology, and hopefully this paper
will provide an illustration of the utility of this approach.
5.2. Limitations
There are a number of limitations to the present study. First, the sample sizes were relatively small. However, militating against this was the consistent replication across the studies, and the statistical signiﬁcance of
almost all key paths.
Second, the study used only one population undergoing a particular life transition over a relatively brief
time period. The generalizability of the ﬁndings would be improved through replication in other diverse populations. However, college students adapting to university are arguably an important population in their own
right (cf. Brissette et al., 2002), and this population and time frame has been described as ideal for capturing
the developmental essence of social support (Cohen & Wills, 1985).
Third, longitudinal studies cannot strictly be used to infer causality, as there will always be possible
third variables which could account for the results (although some authors have argued that the present
cross-lagged design can strongly infer causality, e.g. Zapf et al., 1996). Ruling out the Big Five as third
variables was valuable as these variables have been shown to be correlated with both gratitude (McCullough et al., 2002), and social support and well-being (Barnett & Gotlib, 1988; Costa & McCrae, 1980;
Roberts & Gotlib, 1997). Additionally, as these traits represent personality at the highest level of abstraction, if only a limited number of traits could be included in the study these seemed a logical place to start.
Having ruled out the eﬀect of the Big Five, future research may wish to alternatively consider removing
the eﬀect of lower order variables (e.g. empathy or spirituality), or the individual domains of the Big Five
(e.g. operationalized through the NEO, Costa & McCrae, 1995). However, the purpose of the present
studies was not concerned with establishing causality, but aimed to test the direction between gratitude
and other variables, and the direction of these relationships are unlikely to be aﬀected by possible third
variables. Given that longitudinal designs can conclusively show directionality but not causality, we consider the results to be complimentary with the previous experimental studies (Emmons & McCullough,
2003; Seligman et al., 2005). The present study adds to the knowledge provided by the experimental studies by investigating reverse and reciprocal causality, investigating the role of gratitude in social support,
and through showing how gratitude naturally operates during a life transition. Only combined with the
previous studies does to be a picture begin to appear where gratitude plays a causal role in social life
and well-being.
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