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REVIEW ARTICLE

A New Lens on Improving Physical Health with Psychological Interventions: A
Systematic Review

Lawrence Paddon®’ and Hanna Kampman?

Abstract

Increasingly health is recognised as a holistic construct that includes both mind and body. What is more, the
bidirectional relationship between psychological wellbeing (PW) and physical health (PH) is becoming clearer.
Psychological interventions have been shown to be effective at increasing PW and are widely accessible. However,
there has not yet been a systematic synthesis of how improving PW using psychological interventions benefits PH.
The aim of the study was to review the existing literature on how increasing PW via psychological interventions
can improve PH, commenting on effectiveness and causal mechanisms, and suggesting directions for future
research. A systematic review of peer reviewed studies was utilised. This took a broad search approach to include
quantitative research concerning the impacts of psychological interventions on PH published between January 1998
and June 2022 in both clinical and non-clinical populations. From 1647 search results a total of 74 studies were
included in the review with 10305 participants in total. Studies measured 139 individual PH outcomes for which 60
statistically significant effects were observed. Cognitive behavioural therapy-based interventions were most
associated with both significant and non-significant effects, commonly impacting various self-report measures of
PH. Positive psychology interventions (PPIs) also showed a higher proportion of significant effects. Mindfulness-
based interventions had a clear link to reductions in cortisol, demonstrating significant effects in 2/3 studies.
Pathways by which interventions improved PH broadly fell into three categories: 1) protect 2) reduce, and 3)
produce. Within each category improvements were driven by biological, behavioural, or social support mechanisms.
The present review supports the notion that psychological interventions can benefit PH and corroborates potential
pathways that may drive this association. Future studies could benefit from defining PW better, thus unpacking the
nuance in how targeting different areas of PW appears to impact different markers of PH.

Keywords: Psychological wellbeing, physical health, psychological intervention, positive psychology, systematic
review

Our understanding of the interaction between the psychological and the physiological is developing rapidly (Steptoe,
2019a). Additionally, there is recognition that this relationship is bidirectional (Veenhoven, 2008). For example,
physical illness or pain may reduce our capacity for happiness, and psychological depression or distress has been
associated with ill health (Luppino et al., 2010; Richman et al., 2005). Until recently, a focus on treating dysfunction
has been pervasive in the literature, but the paradigm is shifting, acknowledging the importance of positive processes
in creating and protecting health and wellbeing (Kubzansky et al., 2015; Richman et al., 2005).

Epidemiological studies are beginning to unpack the association between happiness and physical health (PH). For
the purposes of this review PH will be viewed in line with the World Health Organization’s frequently cited
definition as “a state of complete physical, mental and social wellbeing and not merely the absence of disease or
infirmity” (World Health Organization, 2009, p. 1). A large number of reviews have summarised observational
findings that show psychological wellbeing (PW) is correlated with improved mortality outcomes (Howell et al.,
2007; Martin-Maria et al., 2017; Veenhoven, 2008). Research also demonstrates a benefit to morbidity. For instance,
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PW has been correlated with lower incidence of coronary heart disease (Boehm et al., 2011; Davidson et al., 2010;
Surtees et al., 2010), stroke (Kim et al., 2013; Lambiase et al., 2015), reduced cognitive decline with aging (Boyle
et al., 2010; Rawtaer et al., 2017), and greater resilience to upper respiratory infection (Cohen et al., 2006). Yet to
date these findings have not been translated into practical applications to support PH.

Established behavioural recommendations on exercise, diet, and sleep hygiene are readily available for those who
want to improve and optimise their PH (Dulloo et al., 2017). For example, the UK government issues guidelines on
physical activity (Department of Health, 2019) and nutrition (Public Health England, 2016). Adding to the discourse
in this arena is increased interest in PW as a means to improve PH. Further, the field positive health has been
proposed (Seligman, 2008). This posits that optimising health in biological, subjective, and functional areas is
needed, rather than only focusing on treating ill health.

There is growing research supporting psychological interventions that increase PW (van Agteren et al., 2021). It
also appears that psychological interventions can benefit PH, but this has received less attention until recently. This
is not to say that PW should be the focus of attempts to improve PH. Biological and behavioural pathways are
almost certainly more important (Steptoe, 2019a). Moreover, PW is worth pursuing for its own sake. However,
given that many psychological interventions are accessible and provide a low barrier to entry (Bolier et al., 2013),
they have potential as a complementary route to improve and optimise PH.

Literature Review

Psychological Wellbeing

PW, as referred to in this review, combines several constructs. Whilst recognising the complex discussions within
the literature around happiness, and subjective as well as psychological wellbeing (Dodge et al., 2012; Huppert,
2017), a broader view was required for this review to capture several ways PW might be understood and measured.
These constructs include seminal concepts underpinning positive psychology, namely subjective wellbeing (Diener,
1984) and psychological wellbeing (Ryff, 1989). Building on this, Steptoe et al. (2015) conceptualise subjective
wellbeing into three categories: evaluative wellbeing (or satisfaction with life), hedonic wellbeing (or affective
wellbeing) and eudaimonic wellbeing (see Table 1). This paper takes a broad approach, viewing PW as a
combination of all of these concepts, and should not be confused with Ryff’s (1989) seminal work with a similar
term PWB which focuses on eudaimonic wellbeing.

Table |. Taxonomy of subjective wellbeing adapted from Steptoe (2019a)

Type Description Underpinning Theory
Evaluative How satisfied one is with their quality of =~ Subjective wellbeing (SWB) consisting of high
wellbeing life levels of positive affect, low levels of negative
affect and high subjective life satisfaction

Hedonic Experiencing positive feelings (Diener, 1984)
(affective) (cheerfulness, joy, happiness, pleasure,
wellbeing vitality) with little negative feeling

(stress, low mood, sadness)
Eudaimonic Presence of meaning and purpose in Psychological wellbeing (PWB) consisting of
wellbeing one’s life self-acceptance, personal growth, purpose in life,

positive relationships, environmental mastery,
and autonomy (Ryff, 1989)

Most often the different categories of PW are intercorrelated (Kashdan et al., 2008). However, it is possible to have
meaning and purpose without feeling much pleasure and vice versa (Joshanloo, 2016). This speaks to the idea of
complete mental health, which argues that though mental illness and mental health are related, they exist on two
different continua (Keyes, 2003). Additionally, different areas of PW may benefit from different interventions and
be associated with distinct biological correlates (Steptoe, 2019a). For example, Boehm & Kubzansky (2012) found
that optimism and hedonic wellbeing were more closely related to positive cardiovascular disease outcomes than
eudaimonic wellbeing. Because of these nuanced interactions it is important to draw distinction between different
aspects of PW.
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Numerous factors contribute to PW. These include stress exposure, social support, genetic factors and
socioeconomic status (Steptoe 2019a). In depth discussion of these variables is beyond the scope of this piece. Most
important for the purposes of the present review is the fact that PW is malleable (Lyubomirsky et al., 2005), for
example, by using tools such as psychological interventions, meaning it can be modified in ways that may benefit
health (Steptoe, 2019b).

Impact of Psychological Wellbeing on Physical Health

Veenhoven (2008) conducted a synthetic analysis of 30 follow-up studies to answer the question of whether
happiness in good for PH. It was found that happiness has the same impact on longevity as that of smoking or not.
However, it did not appear to heal those with ill health. In a similar review, Diener & Chan (2011) drew parallel
conclusions, saying that positive affect was a bigger predictor of health and longevity than negative affect, but
highlighted that positive affect elevated to manic levels may be detrimental to PH. Further, a later meta-analysis
including 62 general population studies and over 1,250.000 participants found subjective wellbeing was protective
to all-cause mortality (Martin-Maria et al., 2017). These findings suggest that PW could have a significant
preventative role when it comes to PH.

However, there is not consensus on some points. A meta-analysis by Chida & Steptoe (2008) found that happiness
did increase longevity in clinical groups. Moreover, a recent systematic review and meta-analysis of psychological
interventions for improving mental wellbeing said that increasing PW is a route to both disease prevention and
clinical recovery (van Agteren et al., 2021). On the other hand, large-scale research has also found no correlation
between PW and mortality (Liu et al., 2016; Ortega et al., 2010). Again, where there is an association it seems to
be more pronounced in non-clinical populations and varies based on disease (Aspinwall & Tedeschi, 2010). For
example, PW has been found to have a weaker (Rasmussen et al., 2009) or nonsignificant (Chida & Steptoe, 2008)
relationship with cancer mortality when compared to cardiovascular disease, HIV and renal failure. This makes it
clear that there is nuance in the link between PW and PH.

A common challenge in the literature is isolating causality. Most studies are observational, meaning reverse
causation cannot be ruled out (McGue et al., 2010). For example, individuals that are more likely to die may have
existing health issues at the time they are assessed, which make them more prone to evaluate their PW poorly
(Steptoe, 2019a). Confounding also comes into play, as several studies have shown that associations between PW
and mortality are reduced when physical activity and baseline health are accounted for (Koopmans et al., 2010;
Wiest et al., 2011). Some studies have addressed potential confounding. Sadler et al. (2011) used a twin design to
observe the relationship between PW and mortality over nine years in 3,966 twins. They found that PW was
predictive of mortality independent of gene and shared environmental factors. The complexity in the research
highlights the need to better understand the association between PW and longevity.

Morbidity has received less systematic review than survival rates but is a complementary measure of PH. One
notable meta-analysis found a small protective effect of PW on recovery from a range of ailments including coronary
heart disease (CHD), heart failure and spinal cord injury (Lamers et al., 2012). Steptoe's (2019a) review synthesises
many studies showing benefits. These include reduced cognitive decline and dementia risk (Boyle et al., 2010;
Rawtaer et al., 2017), incidence of CHD independent of covariates (Boehm et al., 2011; Davidson et al., 2010;
Surtees et al., 2010) and stroke risk that accounted for confounding variables (Kim et al., 2013; Lambiase et al.,
2015; Ostir et al., 2001). One study has also found that positive emotions were associated with resistance to
developing the common cold and influenza, or fewer symptoms when infections did occur (Cohen et al., 2006).
These effects were independent of negative emotional states and self-reported health.

This is not to say that findings in the morbidity realm are conclusive either. Some studies on CHD have shown no
correlation (Freak-Poli et al., 2015; Nabi et al., 2008). Another found no association when investigating positive
affect and memory, executive function and processing speed in a 12-year follow-up study (Berk et al., 2017).
Researchers also need to be cognisant of bidirectionality, as age related cognitive decline itself may lead to loss of
purpose and consequently reduced PW (Wilson et al., 2013). Therefore, unpacking confounding factors and
potential reverse causation is needed to understand how PW impacts PH.

Pathways Linking Psychological Wellbeing and Physical Health
What pathways could explain the link between PW and health? Steptoe (2019a) provides a useful framework to
explore this question, categorising mechanisms into behavioural practices and biological correlates. Aspinwall &
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Tedeschi (2010) corroborate this categorisation and provide a third pathway of social support. These mechanisms
interact with each other. However, considering each individually gives a useful starting point for review.

Behavioural. The beneficial effects of physical activity as a positive health behaviour are well-established
(Pedersen & Saltin, 2015). Whilst inactivity is associated with depression (Schuch et al., 2018), even modest
amounts of physical activity (less than 150 minutes walking per week) decrease the incidence of depression
(Mammen & Faulkner, 2013). Further, amount of light, moderate and vigorous activity measured via accelerometers
has been associated with PW in older adults (Black et al., 2015; Buman et al., 2010). Domain of physical activity
may be important. A meta-analysis including 98 studies found that PW was positively associated with transport and
leisure time physical activity, but negatively correlated with work-related physical activity (White et al., 2017).
Positive physical activity is thus an important health behaviour.

Preventative behaviours, risk taking, coping, appraisal of stressors and approach to health risks have all been
positively associated with PW (Arslan, 2017; Aspinwall & MacNamara, 2005; Cohen & Rodriguez, 1995; Taylor
& Sherman, 2004). A large-scale study of adults over the age of 50 spanning six years found that greater purpose
in life was associated with use of preventative healthcare services such as cholesterol tests and mammograms (Kim
et al., 2014). Emerging research also links fruit and vegetable intake to PW (Blanchflower et al., 2013; Mujcic &
Oswald, 2016), though there is evidence that enhanced PW is caused by eating these foods, rather than the other
way around (Conner et al., 2017; Veenhoven, 2021). This highlights that both psychosomatic (influence of the mind
on the body) and somatopsychic (influence of the body on the mind) pathways play a role in PH (Hefferon, 2013).

Low PW has been associated with destructive health behaviours like smoking, excess alcohol consumption and
unsafe sexual activity (Grant et al., 2009), as well as attempted suicide and violence-related injuries (Borowsky et
al., 2009). Conversely, unrealistic optimism, the underestimation of some risks and overestimation of others
(Avvenuti et al., 2016), can also lead to increased all-cause mortality due to unfounded expectations of positive
outcomes or neglecting to mitigate relevant threats (Craig et al., 2021). In contrast, healthy levels of optimism have
been linked to preventative health behaviours and self-care (Aspinwall & Tedeschi, 2010), as well as adherence to
medical advice (Cooper et al., 1999) and better coping with threatening information (Aspinwall & Brunhart, 1996).

Biological. Researchers have found consistent evidence linking greater PW with lower levels of cortisol, a stress
hormone that has negative impacts on health if chronically elevated (Adam et al., 2017). Further, systemic
inflammation — mechanisms within the body that fight against potential infections or toxins and heal injuries — may
also be influenced by PW (Sin et al., 2015). Acute inflammation is normal, however chronic inflammation has been
linked to numerous negative health outcomes and is the most significant cause of death globally (Pahwa et al.,
2018). Studies have observed reduced inflammation in individuals who are optimistic and have frequent positive
experiences (Roy et al., 2010; Sin et al., 2015). Potential bidirectionality provides complication, as inflammation
and associated neuroendocrine processes may also reduce PW (Miller & Raison, 2016).

There are several other distinct health markers that have been found to benefit from PW. These include improved
glucose control (Hafez et al., 2018) and healthier cholesterol levels (Steptoe et al., 2012). Significantly, allostatic
load — a measure of dysfunction aggregated across physiological systems — was shown to be lower in individuals
with higher PW in two large-scale analyses that controlled for age, sex, health behaviour and negative affect (Schenk
et al., 2018; Zilioli et al., 2015). Furthermore, Ryff et al. (2006) found associations with cardiovascular health
indicators like waist-hip ratio and weight, but these varied depending on the measure of PW used.

Social Support. Interpersonal relationships are one of the most important factors for human survival (Berscheid,
2003) and their importance in health and wellbeing is well documented (Holt-Lunstad et al., 2010; Slatcher &
Selcuk, 2017; Stadler et al., 2012). Those who show greater optimism and positive affect have been found to have
higher perceived social support, as well as better quality and more regular social interactions (Brissette et al., 2002;
Lyubomirsky et al., 2005; Pressman & Cohen, 2005; Srivastava et al., 2006). Fredrickson's (1998) seminal broaden-
and-build theory may serve as explanation, since positive states widen individual’s thought-action repertoires,
facilitating the creation and maintenance of social networks (Veenhoven, 2008). This is important, as those with
more social relationships have greater longevity, less age-related cognitive decline, higher immune function and
better prognoses to illnesses (Cohen & Janicki-Deverts, 2009). However, social connections are not always
beneficial. For instance, substance abuse is often mediated by the norms of social groups that individuals identify
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with (Dingle et al., 2015). The nature of interpersonal relationships should therefore be considered when
investigating links to PH.

There is growing evidence that positive resonance — a kind of interpersonal connection defined by shared pleasant
emotions, mutual nonverbal care and both behavioural and biological synchrony (Fredrickson, 2016) — is associated
with prosocial tendencies, PW and beneficial health behaviours. Most recently, high positive resonance has been
linked to greater psychological resilience (Prinzing et al., 2020) and hygiene behaviours such as mask wearing and
handwashing during the COVID-19 pandemic (West et al., 2021). Further, a longitudinal study of 154 married
couples found that greater positive resonance predicted less health decline over time and increased longevity (Wells
et al., 2022). From this it seems probable that social support is a significant pathway linking PW and PH.

Looking at the available evidence it appears that PW benefits PH through a variety of mechanisms. The above
pathways may provide some explanation, but we do not yet know their relative importance and interactions (Sanders
et al., 2022; Veenhoven, 2008). Moreover, it is likely that these pathways are reciprocal and influence each other
(Aspinwall & Tedeschi, 2010). Unpacking these points will be important to utilising these mechanisms for health
benefit through psychological interventions.

Psychological Interventions

Psychological interventions are deliberate activities (singular or composite) with strong empirical foundations that
aim to positively change emotional states, feelings and behaviours (Hodges et al., 2011). Related to positive
psychology specifically, positive psychology interventions (PPIs) are treatment modalities or intentional activities
that cultivate and consolidate positive thoughts, feelings and behaviours, rather than treating or healing pathologies
(Sin & Lyubomirsky, 2009). The latter point makes PPIs distinct from other psychological interventions that focus
on treating dysfunction.

It is worth noting that there is a divide in the literature between terms positive psychology interventions and positive
psychological interventions (e.g., see Sin & Lyubomirsky, 2009: Bolier et al., 2013; Schueller et al., 2014), and
earlier meta-analyses that had some challenges around clear definitions and subsequently excluded interventions
from other fields (such as physical activity). Schueller et al. (2014) has suggested that this is restrictive, and
explorations would benefit from including any psychological interventions that are still in line with the theoretical
underpinnings of positive psychology. Therefore, this review uses the later term to guide study selection similar to
a recent mega-analysis of meta-analysis by Carr et al. (2023).

A large amount of literature concerning how psychological interventions impact wellbeing is focused on PPIs. One
highly cited meta-analysis shows that PPIs can significantly increase wellbeing (r = .29) and reduce depression (r =
.31) (Sin & Lyubomirsky, 2009), a bigger effect than another influential review that showed lower impacts on
subjective wellbeing (r = .17), PW (r = .10) and depression (r = .11) respectively (Bolier et al., 2013). However, a
recent meta-analysis sought to re-examine these two studies accounting for small sample size bias and directly
extracting effect sizes from the primary research (White et al., 2019). The authors found that this decreased PPI’s
impact on depression to generally less than significant levels, and reduced the effect on wellbeing, though it was
still significant (r =.10). This underlines the need for more studies with larger sample sizes (White et al., 2019), but
PPIs still show promise for increasing wellbeing (Hendriks et al., 2020).

Research outside of the western world is adding to the discourse. A systematic review and meta-analysis of 28
randomised controlled trails (RCTs) by Hendriks et al. (2018) found that PPIs had a greater impact in non-western
countries than the previously mentioned studies (subjective wellbeing r = .48; PW r = .40; depression r = .62). The
authors caution that this could be due to the lower quality of studies included, but also may be explained by PPIs
having a better cultural fit. Other developing frontiers include the use of PPIs in the age of COVID-19, particularly
through digital delivery and as a means of combating loneliness (Parks & Boucher, 2020), highlighting their
evolving utility.

Though PPIs comprise most of the research on increasing PW, it would be remiss not to include other interventions.
A recent systematic review and meta-analysis unified interventions from different theoretical backgrounds and
confirmed that psychological interventions in general can improve mental illness and PW (van Agteren et al., 2021).
Out 0f 419 RCTs comprising 53,288 clinical and non-clinical individuals, mindfulness-based and multi-component
PPIs showed the highest efficiency, with reminiscence interventions, cognitive and behavioural therapy-based
interventions, acceptance and commitment therapy-based interventions, and singular PPIs also impactful. Based on
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this evidence, psychological interventions show potential to improve PW both in general population and patient
groups. Thus, there is also a rationale to investigate if they can be used to benefit PH.

Research Question
This research reviews the existing literature concerning how increasing PW via psychological interventions can
improve PH, deriving relevant causal mechanisms.

Three key questions were prioritised:

1. What are the impacts of psychological interventions on PH?
2.  What mechanisms explain these impacts?
3. Which psychological interventions are most beneficial to PH?

A systematic review was utilised to answer these questions. This was possible due to the large amount of primary
research on the topic (Diener & Tay, 2017). The systematically structured approach offers a critical overview of the
field and allows comments to be made on the effectiveness of interventions, as well as identifying avenues for future
research.

Method

This systematic literature review of interventions leans on well utilised and recognised Cochrane methodology
(Chandler et al., 2022). The systematic review aimed to identify all empirical evidence fitting the pre-specified
inclusion and exclusion criteria (see section ‘eligibility criteria’), focusing on randomised studies due their rigorous
research design (Chandler, et al., 2022). More specifically, the aim was to synthesise the existing findings from
1998 onwards, in a transparent and systematic way (Snyder, 2019). Conducting a meta-analysis of results was
considered. However, large variability in outcomes, methodologies, and interventions was observed across studies.
Pooling data to derive statistical significance was therefore deemed inappropriate.

Informed by the rigorous Cochrane methodology, this review followed the Preferred Reporting Items for Systematic
reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009). The synthesis took a broad approach,
including studies that investigated the impacts of psychological interventions on PH. Figure 1 shows the literature
search and study selection process.

Eligibility Criteria

Studies included in the present review met the following inclusion criteria: 1) were original quantitative research
including RCTs, cohort, case-controlled and cross-sectional studies, 2) measured the impact of PW on PH using
objective or self-report measures, 3) were published in peer-reviewed journals, and 4) were written in English.
Articles were excluded if they were unpublished, grey literature or conference proceedings.

Participants comprised adults of any gender, race, and ethnicity. Both non-clinical and clinical populations were
included. Participants were not actively restricted by geography, though the available literature may have had an
impact, as a western bias has been noted in positive psychology research (Zyl et al., 2021), and the psychological
sciences at large (Cheon et al., 2020).

Search dates were January 1998 to June 2022. This timeframe maps to the period positive psychology has been
considered a distinct field (Seligman, 2002). In accordance with the latest findings on psychological interventions
(e.g., van Agteren et al., 2021) the review included clinical populations to enable a broader understanding of how
PW can benefit PH.

Information Sources and Search Strategy
The following electronic sources were searched: EBSCO (Academic Search Ultimate, APA PsycArticles, APA
PsycInfo, SPORTDiscus with Full Text and CINAHL), Scopus, ScienceDirect, The Cochrane Library (PubMed,
MEDLINE and EMBASE) and JSTOR. Search strategy was informed by consulting with an academic librarian.
Truncation was used to find synonyms of terms, along with wildcards for variations in spelling. Limiters were
applied to databases when available (e.g., only return quantitative studies). The following terms were used,
combined using Boolean Operators:

1. Happiness OR well*being OR "Psych* health" OR "Psychological well*being" OR "Subjective

well*being" OR "Life satisfaction" OR Flourishing OR "Positive affect"
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Identification of studies via databases and registers

Identification of studies via other methods

Identification

Records identified from:
EBSCO (n = 830)
SCOPUS (n= 129)
ScienceDirect (n = 198)
The Cochrane Library (n = 268)
PubMed (n=22)
JSTOR (n = 200}

Records removed before
sCreening:
Duplicate records removed (n
= 38)

Records identified from;
Citation searching (n = 38)

Screening

Records screened
(n=1647)

Records excluded (n = 1,463)

Reports sought for retrieval

Reports not retrieved
(n=0)

Reports sought for retrieval
in = 38)

Reports not retrieved
(n=0)

(n=148)
'

Reports assessed for eligibility
(n=148)

Reports excluded:
Does not measure PH (n = 78)
Mot pure  psychological
intervention (n=15)
Study protocol enly (n = 14)
Nonadult sample (n = 4)
Secondary research (n = 1)

Reports assessed for eligibility
(n = 38)

Included

Studies included in review
{n=74)

Figure |. Preferred reporting items for systematic reviews and meta-analyses (Prisma) flowchart

Reports excluded:
(n=0)
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Table 2. Summary of studies included in systematic review

Study Aim Study design Intervention type Physical health measure Participants Effect significance
Kabat-Zinnetal.  To assess if stress reduction from mindfulness mediation RCT Mindfulness Psoriasis skin clearing 37 psoriasis  Significant (halfway clearing point g
(1998) can positively impact the rate of psoriasis clearing in meditation-based stress patients =.013 and clearing point » =.033)
patients undergoing phototherapy or photochemotherapy reduction (13 weeks)
Emmons & To investigate the effect of a grateful outlook on Randomised — Gratitude journaling Self-report physical symptoms 192 university NR. Improvements in physical
McCullough psychological and physical wellbeing intervention (10 weeks) Self-report health behaviours students symptoms and hours spent
(2003), study one exercising. Effect size not reported.
Emmons and " Randomised  Gratitude journaling (2 Self-report physical symptoms 166 university NS
McCullough intervention weeks) Hours slept students
(2003), study two Self-report sleep quality
Amount of pain relief, coffee, and
alcohol usage
Emmons and " RCT Gratitude journaling (3 Self-report physical symptoms 65 neuromuscular NR.
McCullough weeks) Self-report sleep quality disease patients
(2003), study three Self-report hours spent exercising
Self-report pain
Carlson et al. To examine the relationship between mindfillness-based  Intervention Mindfulness-based Self-report health behaviours 42 breast and NS
(2004) stress reduction meditation for early-stage breast and study stress reduction (8 Levels of cortisol, prostate cancer
prostate cancer patients and quality of life, mood, stress weeks) dehydroepiandrosterone-sul fate patients
symptoms and levels of cortisol, (DHEAS) and melatonin
dehydroepiandrosterone-sulphate (DHEAS) and
melatonin
Van Der Venet al. To investigate the effects of cognitive behavioural group RCT Cognitive behavioural Blood sugar markers (HbAlc) 107 Type 1 NS
(2005) training on glycaemic control, diabetes self-efficacy and group training (6 diabetes patients
wellbeing in Type | diabetes patients weeks)
Claesson et al. To test if improvements in psychosocial wellbeing from RCT Cognitive-behavioural — Blood markers (C-reactive protein, 159 women with NS
(2006) a cognitive-behavioural intervention benefit biomarkers stress management leptin, glucose, and insulin) ischaemic heart
associated with cardiovascular risk programme (12 Blood pressure disease
months) Waist to height
Shaw et al. (2006)  To investigate how insightful disclosure in a computer- Observational ~ Computer-mediated Self-report physical wellbeing 144 breast cancer NS
mediated support group for women with breast cancer social support (5 patients
impacts breast cancer-related concerns, emotional months)

wellbeing, and self-reported physical wellbeing
To study the impact of acceptance and commitment
therapy on diabetes self-management

Gregg et al. (2007) RCT

Wiltink et al. To identify predictors of long-term weight loss following  Longitudinal
(2007) inpatient psychodynamic or behavioural psychotherapy  intervention

of obese patents study
Papousek & To test the efficacy of a newly developed intervention RCT
Schulter (2008) designed to improve psychological wellbeing and

subjective health by enhancing cheerfulness

Acceptance and Blood glucose markers (HbA1C)

commitment therapy ~ Self-report diabetes self-management

(1-day workshop)

Behavioural or Self-report physical complaints
psychodynamic Self-report eating behaviour
psychotherapy (7 Blood pressure
weeks) Bodyweight
Cheerfulness Training Blood pressure
(7 months) ECG recording

Heart rate variability

81 diabetes patients Significant improvement in diabetes

267 obese
individuals

58 general
population
mdividuals

control (p=.009)
Significant improvement in self-
management (p = .07)
Improved predictors of weight loss -
life satisfaction (p =.001) and self-
efficacy (p =.036)

(NR) Reduction in systolic blood
pressure.
Noimpacts to HRV.
Improvement in subjective health.
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Martinez-Marti et
al. (2010)

Digdon & Koble
(2011)

Luetal. (2012)

Ogedegbe et al.
(2012)

Peterson et al.
(2012)

Davis & Zautra
(2013)

Kok et al. (2013)

Moore et al.
(2013)

Rosenkranz et al.
(2013)

Wicksell et al.
(2013)

Hausmann et al.
(2014)

Kaplan et al.
(2014)

To assess if a gratitude intervention repeats of Emmons
and McCullugh (2003) ina Spanish sample

To evaluate three self-help interventions (constructive
worry, imagery distraction and a gratitude intervention)
effects on sleep problems

To test the cultural fit, feasibility, and health benefits of
an expressive writing intervention on Chinese-speaking
breast cancer survivors

To assess if a patient education intervention combined
with positive-affect induction and self-affirmation was
more effective than patient education alone in positively
impacting medical adherence and blood pressure in
hypertensive African Americans
To test if a positive affect intervention can be used to
motivate cardiac patients to increase energy expenditure
to > 336 keal/wk at 12-month follow-up
To compare an online intervention aimed at
socioemotional regulation via mindfil awareness and
acceptance with an attention control treatment
To investigate if positive social connections account for
the upward spiral between positive emotions and vagal
tone

To evaluate the efficacy of a behavioural activation
intervention designed to reduce cardiovascular discase
risk and depressive symptoms in dementia caregivers
To compare an 8-week Mindfilness-Based Stress
Reduction (MBSR) intervention to a matched control
intervention, the Health Enhancement Program (HEP) in
reducing psychological stress and experimentally-
induced inflammation
To assess the efficacy of acceptance and commitment
therapy for helping fibromyalgia patients and the role of
psychological inflexibility in mediating improvements

To investigate if positive activities in daily life produce
long-term reductions in self-reported bodily pain
To assess the effectiveness of two interventions
(gratitude and social connectedness) for improving
wellbeing

RCT Gratitude journaling (2

weeks)
RCT One of three self-help
nterventions
(constructive worry,
imagery distraction and
a gratitude
intervention, 1 week)
Expressive writing (3
weeks)

Intervention
study

RCT Positive affect and self-
affirmation
intervention (12
months)

RCT Positive affect
intervention (12
months)
Mindful
socioemotional
intervention (6 weeks)
Loving-kindness
meditation (6 weeks)

RCT

RCT

RCT Behavioural Activation

intervention (6 weeks)

RCT Mindfulness-Based

Stress Reduction (8 Quantity of tumour necrosis factor alpha,

weeks)

RCT Acceptance and
commitment therapy

(12 weeks)

RCT Positive activities (6
weeks)
Gratitude journaling or

increasing social

RCT

Self-report physical symptoms
Self-report sleep quality
Amount of pain relief use
Self-report sleep quality
Daily sleep log

Self-report physical symptoms

Blood pressure and medication
adherence

Self-report physical activity (the
Paffenbarger Index)

Fibromyalgia Impact Questionnaire; Pain 79 fibromyalgia

and Pain Coping Efficacy

Vagal tone via spectral frequency
analysis of heart rate

Blood clotting and inflammation (D-
dimer and Interleukin-6)

Self-report physical symptoms

interleukin-8, and inflammation flare
size
Salivary cortisol
Pain Disability Index (PDI);
Fibromyalgia Impact Questionnaire

(FIQ); ort Form-36 Health Survey (SF-

36)is a 36-itemn measure assessing

health-related quality of life (Ware and

Sherbourne, 1992); Pain intensity
Bodily pain

Absence due to illness

105 university NS
students

Significant improvements in sleep
quality (z = .001) and sleep log total
sleep time (p = .02)

41 university
students

19 cancer survivors  Medium to large effects on the
decreasing fatigue at 3-month
(partial Eta squared .066) and 6-
month (partial Eta squared .066)

follow-up.

256 hypertensive  Significantly higher medication
African Americans adherence (p = .049)
No significant difference in blood
pressure
242 cardiac Significantly more patients in the
patients PA group achieved target kcal/wk

output (p=.007)
Significant improvements in coping

patients efficacy for pain (p = 0001)
65 general Increased social connections
population significantly predicted
improvements in vagal done (p =
.03)
45 general Significant reduction in interleukin-
population 6 (p =.040)
individuals
49 general Reduction in cortisol response (p =
population .03), self-report psychological
individuals distress (p=.007) and physical
symptoms (p = .007)
40 fibromyalgia  Significant improvements in pain-
patients related functioning (p = .001) and
FM impact (p = .049)
417 general Significant improvements in bodily
population pain(p=<.05)
67 university staff NS
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Ta invastigate the effectivaness of accaptance and

commminment therapy for functional stanis and pain

acecptance as a mcdiater of treatment outcomss in

fibromyalpia symptonis
To compar: the effects of mindtulness-based cancer

rocovery and supportive-cxprossive gronp therapy with a
comlrol irdervention {1-day slress Indmgernent se1mneT)
ol lelomers length in dislressed Dreusl caneer survivors

Tacieno et al.
{2014

Carlzon 2t al.
(2013]

‘T'o detenming whether positive psvehological
intervantions would improve physical amd menral health
in & primary haalth care serting

Tioutin-Tosler el Ta lest the efTectiveness ol combimng positive afle
al. (2016 andd sellalfrmation stralegizs wilh moelivalional
ierviewing [¢ aid blood pressurs control in
hyportensive African Americans

Lamkazrt D'raven
etal. (201 5)

To investigate the afficacy of a cognitively orfentatad
psvehelogical interventions in improving psvehological
willbaing and physical health in patizmts with acuts

Chiavatino et al.
(2016)

conneetednaess (2

Tmamira 2
(20161

Jackowslka et al.
i2016]

Miiller et al.
(2016)

Nikrahum el al.
{2010)

Coroaaly mw_._._ﬁ_._.DH—._o

To investigate the effectiveness of a behavioural
activation programma in improving psvchological
distress wnd phevsica] sytnpioms inomathers with
preschool children Living in Fukushima-prefectuns 3

rears after the Fukushima Daiichi Nuelzar Powrer Plant

accidant
To examinz if a gratitude intervention would have

positive impacts on cardiovascilar and neuroendocrine

funetion and sleep

'o investigats the feasibility, acceptability, and stficacy
of a computer-bascd positive paycliclogy intzrvantion in

people with phovsical disabality and chronie pain

Tu

nlervenions onrisk biommarkers in cordiuve pallents

feasibulitv study nrtervantion (8 wocks)

ity the eflecl of three difleren posinve psychology

waeks)
RCT Acezptance and  Fibromyalgia Tmpaer Quastionnaire; pain 136 fibromyalgia Significant improvements in
conmmitment therapy  catastrophising scale: pain accaptancs pariants fibromyalgia impact {Cohen's & —
{cight 2.3 h sessions) and pain 2.35) and pain catastrophising
(Cohan's o — 0.84)
ROT Mindfilnzas-based  Telamere length; health behaviour (claily 8% breast cancer Mot sipnificant cffzet on teloniar:
cancer reeovery and physical activity level, aleohal and SUrvivors length maintenancs (p = 0573
supporlive-expreassive iooline infake, quality of distand slesp
greup therapy (8
weeks)
Intervention Multiple pesitive  Sclf-report healtherelated quality of Life 35 primary Reduction in pereeption of pain
shudy psvehology healtheare patients sustained at 6-month follow-up (p —
intarvantions {owae 08
RCT Positive allecl w Tilaed pressaurs 238 hyperlensive NS
sl [l Tinnuon AfTeaTl ATNET GdILs
Interveniion and
motivational
interviewing (evary 2
maonths for | waar)
RCT Cognifive Rlond pressira o5 aare coronary Significant raduction in systolie
psyvchaological Heart rate syndroms paticnts blood pressure (z— 0197
urtervantion i small Laaft vontrieular cjoction fraction Significalrt Lmprovansnt in haart
PLOUPS {1-308s100) Low-density lipoprotzin and High- rates {p— 023} significant «ffects to
Tenaty ipoprotzin chilestzrol Tefl veninendar gjechion fraction (g —
Toglyeendess 2213, LDL {p < 001 and HDL (p <
Glveermia 0017 cholesterol and triglveendes (p
Crealimne =047
Body mass index
ROT Behavioural activation Self-report physical symptoms 37 general Marginally significant improwvement
{group-based, twao H0- poptlation in physical symptoms (p— .07)
TriTide worhshiops) i vicuals
RIT Gratitude journaling 2 Selfreport sleep quality; tlood prazssure; 119 univarsity NE
waeks) cortisol, heart ratz; self-report physical  students and siaff
Sy Iplors
Randomly Individually tailorsd Self-report pain 96 physical Sigmificant improvenients n pain
controlled positve peychology disability and control (< 013, pain intensity (@

chronic pain
pariznts
RCT Ome of three posilive
psvehology
mlerventions (6 wesks)

Tnflarrmnalory mkers (O -Ted
proteiry, IL-1, and IL-6)

69 cutchiae pulienis Sigr

<053, pain nrterfzrence {pe <0017 and

Creaelive protein (P = .02 and .Cd)
Sigrufcandy lewer corlisol
awakehing responsc (T = _04)
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Radwine ct al.
(2016]

To sxamine it gratitude journaling improved heart
failure related biomarkers

van Beugen atal.
(2016)

Toinvestigate the etfzets of a thevapist-laad, individually
tailored intarnet-basced cogaitive behavieural therapy
intervention In psoriasis paticnts

Ferweorda ct al.
(2017

To investipate if a tailored-enided internct-based

cogrulive-behavioural intervention can nprove

psycholegival and physiclogiea] [uneliomng for
theurmnaloid arhnls palients

Hausmaru ot al. o test an intervention designed to develop positive

20107 psvehological skills to reduce ostenarthritiz symptom

savarity

Koschwanez 2t al.
20T

To examine if presurgical expressive writing improves
sirgical wound healing

Lal & O Carroll
(2017)
Matvicnko-Sikar
& Thowkmay (2017)

1o study the ‘count-veur-blessings' gratitude tervention
for promoting, physical and psychological wollbeing,.
Pilot study to v estipate the effeet of a gratimide and

mmudfitnzss-based interventiom on prenatal sirass,
corlisol levels wnd wellbeing

Nelson-Coffey et
al (2007

To investigata changes in a leukocvts gena exprassion
linkad to lomgavity from prosocial behavionr
intervantions
Tomveshgale the wsz of unonline p
self=help progranime for paticints with chironic
nusculeskeletal pan comparcd to an intzrnet-bascd
copritive-behaviowal programne

Robinson et al.
(2017)

Te sludy 1 expressive wiiling can speed the heuling of
punch biopsy wounds when writing 1s performied after
wounds arc mads
To investipate the officacy of pratitude diarics inthe
trearment of anxiery and dapression symptoms and sleep
qualify
Wolle & Pallerson To invesligale the sflicasy of v gratilude inlervention on
2017) body dissalisfuciiorn, dysfunclional euting. negalive

mood, and depressive syimptoms

Southwell &

Gionld (20175

ECT

RCT

RCT

ECT

RCT

ECT

RCT

RCT

ROT

ECT

Gratitude journaling (8
waaks)

Tndividually railorad
nternet-bascd
cognitive behavicural
therapy (25 wocks)
Tailored-guidad
iTlermed-trsed

Laisurs-Time Exereise Questionnaire the 70 cardiac pationts
(L.TEGQ . HRV: inflatmmatory biomarker
index
Phvsical fimetioning and impact on daily

significant improvements in
inflarmmatary biomarkers {p— 00D

131 paoriass ignificant improvermants in

activitics (conmposite scorss) patcnts physical functiconing (zr — 037 and
impact on daily actvitics (z — 043
Thysical functioning was asscssed by the 133 rheumatoid NS

pain seale of the TRGL21 und the faligus  arlhiitis paliznts

cogrilive behuvioural scals of the Checklist Individual Strength

interverilion (26 weeks)
Positive psychologieal
skill-building
programme {6 waeks)
Topie areis ncluded
graliluce, kandness,
eplirmsi, mindlulngss,
and othars
Writing about dailv
netivities (3 days)

Gratitude journaling (3
wiochs)
A dual component
omhine graditude char
ard rrindlulngss
lislering intervenlion
(2 wesks)
Prosocial intervention
iacts of kindness, 4
waaks)
Positive sy chology
rtervennon aimed at
promoting, positive
behaviours, cootions,
and cognitiens (7 ta Lo
waaks)
Lxpressive witing
(3 days]

Gratimds joumaling
(3 weelks)

Oraliluds jourmahng

(2 weeks)

{C18)
Sclf-report physsical symptonis 42 ostcoarthritis Significant improvement in
patiznts ostzoarthrifis symprom saverity {p —

02, Cohen's & — Bad

Wound healing inflammatory rasponse
atd eollagen content

5 | waitlists for Significantly improved wound
bariatrie surgery  healing inflammatory response (p —
020y and eollagen content {p— .022)
81 wiversity NS
students
36 prenatal woman

Physical svimptoms checklist (Enumons
& McCullough, 2003}
Nalivary cortisol Sigmificant reductions in salf-
reported prat axs (p — 047 and
wyking and evening vorlisol level (g
= 004

9]

g axprassion response linked to 1 39 general Sigrificant improvemants in gans

dizease davalopment population axprass (p — 023 in kindness to
others group
urd enils wirh Ry
chranic
musculoskclatal
pain

Wound healing, sleep qualily

122 general Sigmificani between group

population differences in wound healing (p
- 032)
Subjeetive slezp quality was assessad 109 depression NS
using the Pittshurgh Slaep Quality or anxiaty
Tnelex (PSQTY pahenls

Luting Lehaviour was measurad using 108 universily
the Caling Autitudes Tesl-26 (EAT) stadl
and the Bings Eating Scale (BINGE)

Sigri ican| irmprovernsrd in
dysfunclional saling (@ < .01)
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Celano ct al.
(2018)
Cook et al (2018)

Ianp ctal (2018)

Bat slal. (2019)

Rartlett & Arpin
{2019)

Carrica ztal
2019

Dugue el al,
{2019

Crarlamel 21 al.

(2019
Heckandoef et al.
2015

Lluffiman =t al.
(2019)

Mygumdar &
Monis (2019)

To investigate optimal components of a positive
psychology-basad intarvention to protote post-aciits
caromary syndrome physical activiry

l'o mwvestigate 1 a pratitude intervention wenld mprove
asthma contral
To investigate the unpact of a positive psychology
intervention (fum activitics combined with positive
menlal health educalion) on well-being, 2-week llness
prevalenve und salivary immunoglobulin A ol @inply
neslers

Toassess lhe impacls of wo guided sell~adrmmstersd
intervertions (mndlulness and gratitude -based) on
women with infortilite
To invastigate if a gratituds intervention reduced
loneliness and improved hzalth in older adults

T teat the efficacy of a positive affzet intervention in
teducing viral Toud imsexual manonly men living with
ITIV whe use melharnphetarmne
To ivestigate 1 oplinmsm and posilive allecl bens[it
adherenvs lo heulth behaviours following an aculs
coronary svhdrame using positive psycholopy
infarvantions

Tevimvesh gale the irmpracl of Mindlulness-Onented
Recovery Enbancement (MOREY on roducing opioid
nususe by reducing svimptonis 1n chronie pain patiznts

To measurs a 5-wzek intarnet and app-Tasad gratitude
intervention in decrensing repetitive negativa thinking

I'o exaning a cambined positivs psyehology-
motivational intervicwing Litervantion to promaots
pisical activity in acute corenary syndrome paticirs

To assess the elicacy ol group-bused aceepluncs and
cormlinenl therapy in streke survivers

Randomiscd
factonial trial

RO

RCT

RCT

RCT

RCT

Intervenlion

siudy

RCT

ECT

R

RCT

PPI (various,

a.

weeks)

Gratituelz journaling (4

wiecks)
Positive
psvehology
inlervention
awrned wl [un
uolivilies
combinied with
pasitive metal
health education
T memihes)

Cralilude journahng
and rmndlulness (4

wecks)

Gratitude journaling (3

weeks)

Positive atfoct

imlarvention 3 tnotths)

Phune-based posilive

psvehology

interventicn aimad ta
promaote physical
achivity (8-waal)

Welimdfidness- Onentzil

Eicovory
Enhancament (8
wecks)

claily activities (5

weeks)

Combined positive

psychology-
mativational
nfervizwing

infervention (12 weeks)

Croup-lased
dceeplanee wund

committment therapy i1

weeks)

Salivary
inmuneglobulin A

rate via blood tost

cER

SYLIPTOITS
HIV viral lead

Sall-repori. pain
Opioid misus:

SelFreperted heallh

-

Amount of moderate to vigorous
physical activity via acceleromster; self- sindroma patients
rzport health behaviows iphysical
activiry, medication, and diet)
Asthma Control Test (sclf-roport);
Foreed expiratory voluma
2-weock ilness provalenes

Sleep qualily via the Pillsburgh Sleep
Qualily Index; biochenncal preguncy

Subjzctive health via a single-item
probing participants” perezpti on of their independent lving
haalth each day; 3-item checklist 1o
assess participants” dally physical

Self-report health behaviours

Gratitude training and Insomnia savarity was maasured with ths

Insommia Severity Index (IS8T, Morin,

Belleville. Delanger, & Ivers
Ameunt of physical activity via
accclerometer, health behaviours

o113

128 acute coranary NS

Significant improvemenit i asthina
contral (g — 007)
22 copty nesters NS

25 asthunatics

234 TVE palients  Sigrulicand iinprovernents i sleep
quilily for rundlulness intervenlion
(p — .04,
42 retirement NR

rasidents

110 HIV positive  Medinm to small reduction i HIV
men vital lowd al six, bwelve gl fifl2zn
menils (Cohen's 40,89 1o 0.43)
128 weuls coronary Pusitive allzol was wssoctaled with
syndroms paliends grzaler udherenee 1o heallh
behaviours (p — .006) and physical
activiry (p— 004)

Sigmifican! educed pn sevenly (p
— 037 and oplotd misuse (r— 03)

Q35 chromne piom
paticits

Significant improvements in slesp
quality {gz — .05 and total sleep time
=051
47 acuts coronary  Siglificant effect on daily steps (p
syidrome paticnts — 030) and greater modcrate-
viporous activity (g —020)

262 general
population

33 shioke survivors Madium inersuse (p = 057 inself-
raled heullh
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Modeni ot al.
2019]

To investigate 1f a gratitude intervention could reduce
inflarmmation and if this ccewrred through increased
support giving
Toinveshgate the aftect of anintameat-basad
computerised cognitive behavioural therapy proeranum:
in insaninia paticnts

Satovet @l 20197

Schnitker &
Rivhurdson {2019)
Celano el al.
(2020

To investipate the impact of framing cratitude journaling
s u Dormn ol praver and 1 this sinplifies ils benelils
To lest the feasibility and resulls of o 12-week phone-
delivered combined positive psyehalogy and
niotivational intervizswing Litervention to pronote
wellbeing and adharence to physical activity, diet. and
madications in patiants with heart thilire

Ll-Mukademn et al.
{2020

To exuming the e[lcacy ol a psychospiriiual mental
heallh education inlervenbon im improving psycholog cal
and physical health in individvals with chronic fatigus
syndrotme

Huftimnan zt al.
(2020)

To evahiate the feasibiliny and impacr of & combined
positive psyehology-motivational interviewing,
intervention to promete physical activity in type 2
diabctics

Kengetal (20200  Toinvestigate the effects of mindfulness-hasad stress
rzduction (MBSR] veras music-based strass reduction
on trait mindfilness, self-compassion, and other
psychological wellbeimyg mizasires, as well as leukos
telomers Length
to westipate 1f a threc-menth positive psveholopy
intervention inercasss both happinzss and phyaical
health in a nonclinical population

Kushlew ot al.
(20200

Marcinak et al. To find the feasibility and sffect of mindfulness-bassd

(2020) stross reducton (MBSR) on depression, cogrition, and
amnnmnity i mild copnitive iapainment (MCD

Schakel <t al. Tu gxarmine the ellecl of guided inlemel-tused cogrutive

{2020 behavioural Gerapy sombined with o serious gaming

intcrvention in improving sclf-reported
mychophysiological and imnnmological haalth

RCT

RCT

RCT

RCT

Clomtrollad
trail

RCT

BT

RCL

ECT

Gratitude journaling {6 Intflammatory markers (IL-o and TINF-
waaks) alphay)

68 poneral S
population

Internet-deliverad Slaap quality (via Piftstangh Sleep W imsomma Significant improvemeants in quality

colnputzriscd copnitive Ouality lndes) paticnts of sleep (z — .001)
bohavioural therapy (6
wicks)
Gratitude journaling 5 Sclf-report physical symptoms 196 univarsity N&
wecks) sludenils

Combined posilive
psvehwology and
motivational
intervizwing
intarvention i 12 waels)

[Tealth behaviours {physical sclivily via 45 cotomary arlzry NS, The intarvenlion led (o medium
secelerummeler; selFreport socdium intake;,  discase patients eileet-sive nprovements in
selfrreport medication adherenes) modarate to vigerous physical
Salf-repeat health-relatad quality of life activity {Coben's d— 41- 74y and
medication adherance {Cohen's d—
AB-TR)

Signilicanl nprovernents in
physical wellbeing (Cohen's o =
1.74), reduction in fatipue (Cohen's
4= 173, and pain intarferance
{Coherfs F — 0.06)

Psycho-spinlual inental
heallh education
intervention (8 wocks)

SelFreport faligue und pain 22 cluone fuligue

patisnis

Ceombined positiva Ameoant of phvsical activity via 80 nvpe 2 dishates Significant improvernents in
psvehology- aceeleromeater, moderate to vigorous paticnts moderate to vigerous physical
miotivational phvsical activity and steps, Additional activity (zr — 009}
terviswing, fimctional, behaviowral, and medical

interverion (8 weels)  ouleotnz measures inel uded physi
[unetion and sxereise sell-2 Heavy (S<1
Cllicacy [or Dxercise scale), us well us
blowd prassure

Mindfilnzss-hased Bialogical agz and disease risk | 58 general N&

stress rachietion (8 ilenkocyte t2lomere length} popaLlation

waehs)

Multi-compornent Self-repert behavioural sk factors 100 gencral Sienuficant. Half as many sick days

positive peycholopy Blocd pressurs population as control
intervention (12 week) Body mass index Maodest 2ffzct on lowaring hlood
pressure i — . 168 and praventing
welghl gain (g = 013)
Mindfulnzss-bassd Lmmune mackers from blood sample 20 mild cognitive N8
stress reduetion (8 {unnnnephenetyping, hagoevtosis lmpairment
wocks) Aszav and PMasima Analvsis — Enzvine- patiznts

Linkad Immumoesmbent. Assay, TNF-a
IT.-6 und CRP})
Sellreporl health related qualily of
and sleep problemms
Heart ratc
Heart rate variability
Salivary cortizol and alpha amylase

Intermel-based cogiolive
behavieural therapy
combined with scrious
caming intervantions (o
weeks)

Suorne sell-reporled sleep problems
reduced significanily (p =027)
Increascd immunoglobulin andbody
responses at follow-up (g <05

60 general
populaiion men
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cndpeints in responsc o psychophysiclogical and
immunz-relatad challangas

vou Kinel ot al. To iwvestipate 1f biolopical nicchaniams Linking

{2020) dementia carcgiving with increased risk for coronary
heart discasc can be influcnecd by psychosocial
intarventions
Tlads(l &t al, To exurning 10 gratiluds aclivates a neural ‘carsgiving
(2021) syslern’ which could downregulals threat responding,
and ezllular inflarnmation linksd to heallh
Stetten ot al. To assess ifa 12-week group-bascd compassion focuscd
(2021 therapy infervention would improve heart rate variability

Todnvestigate o prvchological intzrvantion effact in
decressing Bedhime procrasination

Suheral (2020)

To mvestigate the cffocts of mindfuliness-based stress
recuction on peyvcholegical distress in non-plivsician
health werkers, including sceondary measures of impact
oneorhisol levels
Tu lest il posilive psychology inlerveniions can be ussd
1o bene [l sullers of Thlers-Danlos-Syndromes

Errazunz ot al.
{2027

Kalisch el al.

(2022)

To axamine the uptake and effectiveness of onlinz
cognitive behaviowral therapy for insormia during the
COVIT-19 pamderne

Mahoney ef al.
i2022)

To investigats the mechansms of changs vnderlying
cotnpassionate mind training, including heart rate
variability
Toinwvesligale the leasilality, seceplabilily and eflicacy
of a group-based positive psychelogy intervention
comparad with group-based cogrutive-keliavioural
therapy in paticnts with coronary heart discasc

Matos ot al (2022)

Sadlonova et al,

(2022)

Immunity via eytokines and
chamokines analysis

Tnflammation (C-reactive protein and

immunoglotmlin G antbocdy)
Biological ags and discasc risk
{leukocyte telomere longtt)

RCT Bchavicural activation
trrerveltion (12 wicks)

RCT Grililude wriling Inflarmmnatory warkers {eylokines)

sesslons (0 wesks)

tervention  Conmipassion focused  Heart rate variability via biefeedback
stdy group-based therapy Systemt
Intervention Psvehological Salf-report sleeps and farigue
shuely inlarvenlion fore
bedlune procrastinalion
(4 weasks)
ROCT Mindfulness-bassd Salivary cortisel
stross reduetion (8
wocks)
RCT Omz of 10 dafTerent Sellreport pain
oriline positive
psychology

interventions (5 weaks)

Umline cognitive Self-repart sleep

Observational,

unmatehed,  behaviowral therapy for
pre-post ML () SESs10TIK)
treatiment
study
RCT Compassicnats mingd Heart rate variability
training (2 wezks)
ECT Tallored posilive C-Tzactive prolein

psychology
crvention focused on
hepe, resilicnee,
meaaning, parsonal
growlh, unid witine (8
week)

158 gencral A8
population
indlividuals

61 generul NS
populallon wolren

31 wiversity NS
stidents
20 general
popitilion

i viduals

Radtime procrastination reduced
agmiicantly < Q005 Tedhime
provrastination duration (Timns)
sigmficantly reduced fom (g <
0005 ); sleep cfficacy incraased p —
1) from 82% to 87%; [nsomnia
severify decrzased significantly {p—
004
Sigiuficant decrcased cortisol
awakcning respansc by 23% (p <
0.05)

105 health workers

132 Ehlers-Dunlos- NS
Syndromes palienls

2694 genaral Significantly largs effect size,
poplation improving insomnia svmptom
il viduals sevenly (g5 — 86-1.09)

33 pencral {NR] Increasad HRV
population
individuals
84 corenary heart Ng
diszass patients

NS — nof significant, NE — Effect size not reportad
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2. Health OR "phy* health" OR "phy* fitness" OR Longevity OR "Phys* function*" OR "Biological health"
OR Mortality OR Morbidity OR Disease OR "Disease risk" OR "Health status" OR "Self*report health"
3. "Positive psych* intervention*" OR PPI* OR "Psych* intervention*" OR "Behaviour* intervention*" OR
"Cognitive activit*" OR "Positive psych* activit*" OR "Psych* activit*" OR "Cognitive tool*"
PW terms (1), PH terms (2) and psychological interventions terms (3) were linked by the “AND” function.

Selection Process and Data Extraction

Search results were downloaded and saved to Zotero reference management software. Initially, titles and abstracts
were compared against eligibility criteria and duplicates were removed. Studies were sifted into folders for
exclusion or inclusion. Following this basic assessment, remaining articles were read in detail to confirm eligibility
before they were included. The reference lists of eligible articles were searched, and relevant studies included. The
authors worked collaboratively when making study inclusion and exclusion decisions.

The PICOT framework (Population, Intervention, Comparison, Outcome and Time) guided data extraction as an
effective way of summarising studies that investigate the effects of interventions (Elias et al., 2015). Data were
extracted from each study to a pre-designed spreadsheet with the following fields: 1) reference, 2) study aim, 3)
study design (including control conditions when present), 4) intervention (type, description, frequency, duration),
5) measure of PW, 6) measure of PH, 7) outcomes (including follow-up and statistical effect size), 8) discussion of
potential mechanisms, 9) participant characteristics (sample size, country, gender, education level, age, health status
and ethnicity), and 10) study key recommendations.

Risk of Bias Assessment
The Revised Cochrane Risk-of-bias tool for randomised trials (RoB2) (Sterne et al., 2019) was used to assess bias
in RCTs. The Risk of Bias in Non-randomised Studies — of Interventions (ROBINS-I) (Sterne et al., 2016) for

Cochrane reviews was used for non-randomised studies. Both tools give a “low”, “some concerns”, or a “high” risk
of bias assessment rating.

Results

Study Selection

Database searches produced 1647 results. Removal of duplicates reduced this to 1611 articles. After applying the
study eligibility criteria, a total of 36 studies remained. The reference lists of these articles were searched revealing
a further 21 articles. An additional 17 eligible studies from a review of gratitude interventions (Boggiss et al., 2020)
where found when searching for supporting background literature. Therefore, at total of 74 articles are included in
this review. These are summarised in Table 2.

Study Characteristics
Participants totalled 10305 across the 74 included studies. Sample sizes ranged from 19 to 2695 (M = 139, SD =
310). Studies only recruiting female participants numbered 12 and two solely included men. Most studies had a
larger proportion of female participants than male (M = 69.65%, SD = 27). Average participant age was 46 (SD =
15) and ranged from 18 to 74 years old.
Ethnicity was underreported, with only 33 studies providing participant ethnic heritage. Most studies were based in
the USA (36), Canada (4), Europe (19) Australia and New Zealand (4) with seven from Asia, two from the Middle
East, one from South America and two mixed. Participant education was reported in 34 studies with 68.8% having
received undergraduate education or higher.
Non-clinical populations made up 31 studies. Clinical populations comprised the remaining 43 studies, ranging
from diabetes, cardiac and chronic pain patients, to breast cancer survivors, HIV positive men and prenatal women.
Interventions broadly fell into six categories:

1. Cognitive and behavioural

Gratitude
Mindfulness-based

2

3

4. Multi-component
5. PPIs

6

Other interventions
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Table 3. Intervention type and efficacy
Potential Protect, Reduce, Effect
Intervention type Study Potential mechanisms pathways Produce significance
Cognitive and Behavioural interventions 11 of 15
Cognitive behavioural group ~ Van Der Ven  Group accountability and education promoted  Behavioura Protect NS
training (6 weeks) et al. (2005) health behaviours that benefit glycaemic control 1
Cognitive-behavioural stress Claesson et Not
management programme (12 al. (2006) Not suggested suggested Not suggested NS
months)
Acceptance and commitment  Gregg etal.  Less distress and avoidance and passive coping Behavioura Reduce S
therapy (1-day workshop) (2007) leading to positive self-management behaviours 1
Behavioural or Wiltink et al. P0s1t'1\{e health behav10}1rs (physwal activity and Behavioura
psychodynamic (2007) cognitive control of eating). Higher self-efficacy | Produce S
psychotherapy (7 weeks) could be a contributing factor
Behavioural Activation Moore et al. L . . .
intervention (6 weeks) (2013) Reduction in stress (reduced sympathetic arousal) Biological Reduce S
Acceptance and commitment Changes in psychological inflexibility found to
therapy (12 weeks) mediate pre- to follow-up improvements in
Wicksell et outcome variables Could be caused by activation of Biological Reduce S
al. (2013) the ventrolateral prefrontal/lateral orbitofrontal &
cortex, allowing executive cognitive control to
reappraise pain
Acceptance and commitment Luciano et al. Not
therapy (eight 2.5 h sessions) (2014) Not suggested suggested Not suggested S
COgmth? psychologlcal Chiavarino et . . . Behavioura
intervention in small groups Maintenance of physical activity Protect S
. al. (2016) 1
(4-session)
Behavioural activation Imamura ot
(group-based, two 90-minute al. (2016) Reduction in stress (reduced sympathetic arousal) Biological Reduce S
workshops) ’
Individually tailored internet- van Beugen Not
based cognitive behavioural ot al (20g1 6) Not suggested sugoested Not suggested S
therapy (25 weeks) ’ g8
Tailored-guided internet- Ferwerda ot Not
based cognitive behavioral al. (2017) Not suggested suggested Not suggested NS
intervention (26 weeks) ’ uee
Group-based acceptance and Majumdar Not
commitment therapy (4 and Morris Not suggested sugwested Not suggested S
weeks) (2019) &8
Internet-delivered
computerised cognitive Sato et al. Not
behavioural therapy (6 (2019) Not suggested suggested Not suggested S
weeks)
Behavioural activation von Kénel et Not
intervention (12 weeks) al. (2020) Not suggested suggested Not suggested NS
Online cognitive behavioural
. . Mabhoney et Not
therz}py for insomnia (4 al. (2022) Not suggested suggested Not suggested S
sessions)
Gratitude 6 of 18
Gratitude journaling (10 Emmons and
weeks) McCullough  Building of psychological, social, and spiritual Social Protect NR
(2003), study resources, facilitating coping with stress support
one
Gratitude journaling (3 weeks) Emmons and
McCullough " Social
(2003), study support Protect NR
three
Gratitude journaling (2 weeks) Emmons and
McCullough " Social
(2003), study support  Lrotect NS
two
Gratitude journaling (2 weeks)  Martinez- Not
Marti et al. Not suggested sugoested Not suggested NS
(2010) &g
One of three self-help
interventions (constructive .
. . . Digdon and Not
worry, imagery distraction and Koble (2011) Not suggested suggested Not suggested S

a gratitude intervention, 1
week)
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Gratitude journaling or

increasing social Kal()é?ﬁz; al. Not discussed su Ng; ted Not suggested NS
connectedness (2 weeks) &8
Gratitude journaling (2 weeks) Jackowska et Not
al. (2016) Not suggested suggested Not suggested NR
Gratitude journaling (8 weeks) Redwine et Not
al. (2016) Not suggested suggested Not suggested S
Gratitude journaling (3 weeks) Lai and Not
O’Carroll Not suggested sugoested Not suggested NS
(2017) &8
Gratitude journaling (3 weeks)  Southwell Not
and Gould Not suggested Not suggested NS
(2017) suggested
Gratitude journaling (2 weeks) -~ Wolfe and Positive feelings and improved mood changing the Behavioura
Patterson A Produce S
(2017) relative importance of body appearance 1
Gratitude journaling (4 weeks) Change in affect, improved positive coping
Cook et al. strategies and broadening and building of resources Behavioura Produce S
(2018) to be used in stressful times. Also, improved 1
medication adherence
Gratitude journaling and Bai et al. Lo . . .
mindfulness (4 weeks) (2019) Reduction in stress (reduced sympathetic arousal) Biological = Reduce S
Gratitude journaling (3 weeks) Bar.tlett and Reduction in loneliness Social Reduce NR
Arpin (2019) support
Gratitude training and daily Heckendorf Not
activities (5 weeks) et al. (2019) Not suggested suggested Not suggested S
Gratitude journaling (6 weeks) Hypothesised mammalian caregiving system that
Moieni et al. leads to support-giving and reduced psychological ~ Social Reduce NS
(2019)  stress may be a route by which gratitude can reduce support
inflammation
Gratitude journaling (5 weeks) Schnitker and Not
Richardson Not suggested Not suggested NS
(2019) suggested
Gratitude writing sessions (6 ~ Hazlettetal.  Gratitude may benefit through threat-reducing Biological  Reduce NS
weeks) (2021) neural pathways
Mindfulness-based 60f 10
Mindfulness meditation-based Kabat-Zinn et Not
stress reduction (13 weeks) al. (1998) Not suggested suggested Not suggested S
Mindfulness-based stress Carlsonet  Improvements in health behaviours (quality and Behavioura Produce NS
reduction (8 weeks) al. (2004) hours sleeping and amount of exercise) 1
Mindful socioemotional Building and maintaining positive relationships
intervention (6 weeks) Davis and combined with strengthening of networks Social Produce S
Zautra (2013) associated with positive emotions and weakening  support
those related to negative emotion
Loving-kindness meditation Increased vagal tone and positive perceptions of
Kok et al. . . . . . .
(6 weeks) social connections act in an upward spiral to Biological Produce S
(2013) . .
improve physical health
Mindfulness-Based Stress Rosenkranz . . . .
Reduction (8 weeks) etal. (2013) Reduction in stress (reduced sympathetic arousal) Biological Reduce S
Mindfulness-based cancer
recovery and supportive- Carlson et al. Not
expressive group therapy (8 (2015) Not suggested suggested Not suggested NS
weeks)
Mindfulness-Oriented Increases in positive affect and savoring
Recovery Enhancement (8 hypothetically may elicit release of endogenous
Garland etal. 7% . : . . . . . .
weeks) (2019) opioids in corticothalamic and limbic-striatal brain Biological Produce S
circuits integral to pain processing and hedonic
regulation
Mindfulness-based stress Keng et al. Not
reduction (8 weeks) (2020) Not suggested suggested Not suggested NS
Mindfulness-based stress Marciniak et Not
reduction (8 weeks) al. (2020) Not suggested suggested Not suggested NS
Mindfulness-based stress Errazuriz et . . . .
reduction (8 weeks) al. (2022) Reduction in stress (reduced sympathetic arousal) Biological Reduce S
Multi-component 6 of 7
Multiple positive psychology Lambert Not
interventions (6 week) D'raven et al. Not suggested Not suggested S
(2015) suggested
Positive affect with self-
affirmation intervention and  Boutin-Foster Not
motivational interviewing et al. (2016) Not suggested suggested Not suggested NS

(every 2 months for 1 year)



Paddon & Kampman 66
A dual component online Matvienko-
gratitude diary and Sikar and . . . .
mindfulness listening Dockray Reduction in stress (reduced sympathetic arousal) Biological Reduce S
intervention (2 weeks) (2017)
Combined positive
psychology-motivational Huffman et Integration of positive psychology skills into ~ Behavioura
: ool . . Produce S
interviewing intervention (12 al. (2019) everyday life 1
weeks)
Combined positive
psychology-motivational Huffman et Not
interviewing intervention (8 al. (2020) Not suggested suggested Not suggested S
weeks)
Multi-component positive
. . Kushlev et al. Not
psychology intervention (12 (2020) Not suggested suggested Not suggested S
week)
Internet-based cognitive
behav'loural Fherap y Schakel et al. Possible optimisation of the response of the . .
combined with serious . . Biological Reduce S
o . (2020) sympathetic-adrenal-medullar axis
gaming interventions (6
weeks)
Other interventions 50f8
Computer-mediated social Shaw et al. Not
support (5 months) (2006) Not suggested suggested Not suggested NS
Expressive writing (3 weeks) Luetal Not
(2012) Not suggested suggested Not suggested S
Writing about daily activities Koschwanez Not
(3 days) etal. (2017) Not suggested suggested Not suggested S
Expressive writing (3 days) Robinson et Positive affect's impact on wound healing through . .
al. (2017) glucocorticoid and catecholamine production Biological Produce S
Psycho-spiritual mental
S . El-Mokadem L . . .
health education intervention Reduction in stress (reduced sympathetic arousal) Biological Reduce S
et al. (2020)
(8 weeks)
Compassion focused group-  Steffen et al. Not
based therapy (2021) Not suggested suggested Not suggested NS
Psychological intervention to . . .
S ot o de e prioe 0 schiount e
procrastination (4 weeks) percep ymng up W Y
Compassionate mind training Matos et al. . o . .
(2 weeks) (2022) [ncreased vagal tone and parasympathetic activation Biological Reduce NR
Positive psychology interventions 9o0f16
Cheerfulness Training (7 Papousek and
months) Schulter =~ Reduction in stress (reduced sympathetic arousal) Biological Reduce NR
(2008)
Pos1t1ve.affe.ct and se}f- Ogedegbe et Greater self-efficacy and behavioural activation, Behavioura
affirmation intervention (12 . - S Produce S
months) al. (2012) enhancing ability to adhere to medications 1
Positive affect intervention Positive affect attenuate physiologic stress
(12 months) Peterson et al.  reactivity and may activate the central nervous . .
. . Biological Protect S
(2012) system for improved neuroendocrine,
inflammatory, and immune responses
Positive activities (6 weeks) ~ Hausmann et Not
al. (2014) Not suggested suggested Not suggested S
lr;dlc\{ll(()illi)al]yiflatlﬁzl(')\::gtipo(zlsl(téve Miller et al. Not suggested Not Not suggested S
Psy gy (2016) &8 suggested &8
weeks)
One of three positive .
. . Nikrahan et Not
psychology interventions (6 al. (2016) Not suggested suggested Not suggested S
weeks)
PO.Sm.Ve psychological skill- Broaden-and-build by widening attention and
building programme (6 . . . .
: . Hausmann et  increasing the range for thoughts and actions = Behavioura
weeks). Topic areas included . . . . Produce S
. . . al. (2017)  patients pursue. Possible change in perceptions of 1
gratitude, kindness, optimism, symptoms o be iudeed less severe
mindfulness, and others ymp Judg
Prosocial intervention (acts of ~ Nelson- Modulation of neural and endocrine signalin
kindness, 4 weeks) Coftey et al. £ & Biological Reduce S
pathways
(2017)
Positive psychology
. . . Peters et al. Not
intervention aimed at (2017) Not suggested suggested Not suggested NS

promoting positive
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behaviours, emotions, and
cognitions (7 to 16 weeks)

PPI (various, 16 weeks) Celano et al. Not
(2018) Not suggested suggested Not suggested NS
Positive psychology
intervention aimed at fun Jiane ot al Biologic
activities combined with (2%18) " Reduction in stress (reduced sympathetic arousal) al g Reduce NS
positive metal health
education (7 months)
Positive affect intervention (3 Carrico et al. Not
months) (2019) Not suggested suggested Not suggested S
Phone-baseq posmve. Increased physical activity adherence driven by .
psychology intervention Duqueetal. . i~ . . Behavioura
: . increase positive affect experience of physical Produce S
aimed to promote physical (2019) - . . 1
. activity acting as a reward for these behaviours
activity (8-week)
Combined positive
p sychglogy apd motlvgtlonal Celano ct al. Promotion of self-care activities Behavioura Protect NS
interviewing intervention (12 (2020) 1
weeks)
O(?s?t?vfel Osdlcflff)rlf)m ontine Kalisch et al. Not suggested Not Not suggested NS
p DSy gy (2022) &8 suggested &8

interventions (5 weeks)
Tailored positive psychology
intervention focused on hope, Sadlonova et Not sugeested Not
resilience, meaning, personal al. (2022) &8 suggested
growth, and virtue (8 week)

Not suggested NS

*NR = Not reported, NS = Not significant, S = Significant

Theoretical underpinning varied and included cognitive behavioural therapy (CBT), acceptance and commitment
therapy, and mindfulness-based stress reduction (MBSR). Intervention length was also heterogeneous, ranging from
one day to one year (M = 10 weeks, SD = 12). Follow-up assessments were included in 42 studies, with follow-up
time ranging from two weeks to three years. Delivery was in-person for 27 studies and in-person groups for 11
studies. Online delivery was used in 19 studies, phone delivery in four and mailed written instructions in two. Nine
studies used written instructions, one audio tape and one did not specify means of delivery. Randomly controlled
methodology design made up 63 studies. The remaining 11 intervention studies did not include a control group.
Significant effects were found in 41 of the 74 studies, 27 showed non-significant effects and six did not report
effects statistically. See Table 3 for intervention types and the proportion of statistically significant effects within
each intervention category.

Risk of Bias Assessment

The RoB2 was applied to the 63 RCTs included, and the ROBINS-I was used for the 11 non-controlled studies. All
studies scored low for risk of bias, other than four non-controlled studies that displayed some concerns under the
ROBINS-I rating. These included failure to account for potential confounding factors (Lu et al., 2012; Mahoney et
al., 2022), attrition of participants to follow-up (Lambert D’raven et al., 2015; Mahoney et al., 2022) and small
sample size (Shaw et al., 2006). Three randomly controlled feasibility studies were included in the review but did
not show significant risks of bias.

Study Outcomes

Across studies 186 PW outcomes were recorded. Measures used varied substantially. The most utilised tool was the
Positive and Negative Affect Schedule (PANAS) (Watson et al., 1988) used in 21 studies. The second most common
measure was the Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983) used in eight papers, followed
by the Life Orientation Test (Scheier & Carver, 1985) used in seven studies. These small numbers relative to the
total number of PW measures reflects the sizable heterogeneity of measures used.

Overall, studies measured 139 individual PH outcomes. Of those, 60 significant effects were recorded. The largest
proportion of these were associated with CBT-based interventions (17). PPIs had the second highest proportion with
12 significant effects. Nine significant outcomes were associated with mindfulness-based interventions, and eight
significant effects with both multi-component and other interventions respectively, with the remaining six
significant outcomes linked to gratitude-based interventions. Clinical populations made up 40 of these significant
effects, with the remaining 20 being non-clinical. The 63 outcomes that did not show significant effects were most
often associated with gratitude interventions (16) and CBT-based interventions (15), followed by PPIs (11). Nine
non-significant effects were linked to both mindfulness-based and multi-component interventions respectively, with
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three associated with other interventions. Of the non-significant outcomes 44 were recorded in clinical populations
and 19 were in non-clinical populations. Significance for 16 outcomes was not reported. Participants for these
studies were all non-clinical. Table 4 summarises study outcomes across three categories: objective health measures,
self-report symptoms or health status measures, and self-report health behaviours measures.

Objective Health Measures

Objective health measures showed the second highest number of improvements out of the three categories.
Statistically significant effects were found in 24 out of 63 outcomes. Significant improvements were observed in
two out of 17 cardiovascular markers, six out of 10 stress markers, and 16 out of 36 other objective measures.

Self-Report Symptoms or Health Status Measures

Self-report symptoms or health status measures showed the highest number of significant outcomes. Significant
effects were found in 27 out of 56 outcomes. These were observed in fatigue, health, health behaviours, pain,
physical impairments, physical symptoms, physical wellbeing, and sleep. Self-report pain and self-report sleep
accounted for 15 out of the 27 significant effects.

Self-Report Health Behaviours Measures

Self-report health behaviours were the smallest measure category. Out of 20 self-report health behaviours outcomes
9 showed significant effect. Statistically significant improvements were reported for opioid misuse, physical
activity, diabetes self-management, eating behaviours and medication adherence.

Table 4. Physical Health Outcome and Efficacy

Type of Physical Health Improvement
Outcome Study intervention type significance
Objective Health Measures 24 of 63
Cardiovascular markers
Blood pressure Claesson et al. (2006) Cognitive-behavioural stress management programme (12 months) NS
Wiltink et al. (2007) Behavioural or psychodynamic psychotherapy (7 weeks) NS
E’;ggél)sek and Schulter Cheerfulness Training (7 months) NR
Ogedegbe et al. (2012) Positive affect and self-affirmation intervention (12 months) NS
Chiavarino et al. (2016)  Cognitive psychological intervention in small groups (4-session) S
Boutin-Foster et al. Positive affect with self-affirmation intervention and motivational
(2016) interviewing (every 2 months for 1 year) NS
Jackowska et al. (2016) Gratitude journaling (2 weeks) NR
Kushlev et al. (2020) Multi-component positive psychology intervention (12 week) NS
Heart rate Chiavarino et al. (2016)  Cognitive psychological intervention in small groups (4-session) NS
Jackowska et al. (2016) Gratitude journaling (2 weeks) NR
Sl vl o2 Iemerbdconthsbhwviow ey combined it
Heart rate variability ang&;l)sek and Schulter Cheerfulness Training (7 months) NR
Redwine et al. (2016) Gratitude journaling (8 weeks) NS
Sl et oz el ot bhwviows ey combied i
Steffen et al. (2021) Compassion focused group-based therapy NS
Matos et al. (2022) Compassionate mind training (2 weeks) NR
tl";zi;tti\;e;ltricular cjection Chiavarino et al. (2016)  Cognitive psychological intervention in small groups (4-session) S
Stress markers
Cortisol Carlson et al. (2004) Mindfulness-based stress reduction (8 weeks) NS
Rosenkranz et al. (2013) Mindfulness-Based Stress Reduction (8 weeks) S
Jackowska et al. (2016) Gratitude journaling (2 weeks) NR
Nikrahan et al. (2016) One of three positive psychology interventions (6 weeks) S

Matvienko-Sikar and A dual component online gratitude diary and mindfulness listening
Dockray (2017) intervention (2 weeks) S



69

Journal of Happiness and Health

Inflammation markers

Vagal tone

Other objective markers

Body mass index

Bodyweight

Creatinine

Dehydroepiandrosterone-

sulfate

Forced expiratory volume

Gene expression response

Glycaemic control

Immunity markers

Inflammation markers

Leukocyte telomere
length

Low-density lipoprotein
and high-density
lipoprotein cholesterol

Melatonin
Physical activity via
accelerometer

Psoriasis skin clearing

Sickness absence
Triglycerides

Waist to height
Wound healing

Self-report fatigue

Schakel et al. (2020)

Errazuriz et al. (2022)
Redwine et al. (2016)
Moieni et al. (2019)
Kok et al. (2013)

Chiavarino et al. (2016)
Kushlev et al. (2020)
Wiltink et al. (2007)
Chiavarino et al. (2016)

Carlson et al. (2004)

Cook et al. (2018)

Nelson-Coffey et al.
(2017)

Van Der Ven et al. (2005)

Claesson et al. (2006)

Gregg et al. (2007)

Chiavarino et al.
(2016)

Jiang et al. (2018)
Carrico et al. (2019)
Marciniak et al. (2020)
Schakel et al. (2020)
Hazlett et al. (2021)

Claesson et al. (2006)
Moore et al. (2013)

Rosenkranz et al. (2013)

Nikrahan et al. (2016)
von Kinel et al. (2020)

Sadlonova et al. (2022)
Carlson et al. (2015)
Keng et al. (2020)

Chiavarino et al. (2016)

Carlson et al. (2004)
Celano et al. (2018)

Huffman et al. (2019)

Huffman et al. (2020)

Kabat-Zinn et al. (1998)

Kaplan et al. (2014)
Kushlev et al. (2020)
Chiavarino et al. (2016)
Claesson et al. (2006)

Koschwanez et al. (2017)

Robinson et al. (2017)

Internet-based cognitive behavioural therapy combined with
serious gaming interventions (6 weeks)

Mindfulness-based stress reduction (8 weeks)
Gratitude journaling (8 weeks)
Gratitude journaling (6 weeks)

Loving-kindness meditation (6 weeks)

Cognitive psychological intervention in small groups (4-session)
Multi-component positive psychology intervention (12 week)
Behavioural or psychodynamic psychotherapy (7 weeks)

Cognitive psychological intervention in small groups (4-session)
Mindfulness-based stress reduction (8 weeks)
Gratitude journaling (4 weeks)

Prosocial intervention (acts of kindness, 4 weeks)

Cognitive behavioural group training (6 weeks)

Cognitive-behavioural stress management programme (12 months)

Acceptance and commitment therapy (1-day workshop)

Cognitive psychological intervention in small groups (4-session)

Positive psychology intervention aimed at fun activities combined

with positive metal health education (7 months)
Positive affect intervention (3 months)

Mindfulness-based stress reduction (8 weeks)

Internet-based cognitive behavioural therapy combined with serious

gaming interventions (6 weeks)
Gratitude writing sessions (6 weeks)

Cognitive-behavioural stress management programme (12 months)

Behavioural Activation intervention (6 weeks)
Mindfulness-Based Stress Reduction (8 weeks)
One of three positive psychology interventions (6 weeks)

Behavioural activation intervention (12 weeks)

Tailored positive psychology intervention focused on hope,
resilience, meaning, personal growth, and virtue (8 week)
Mindfulness-based cancer recovery and supportive-expressive
group therapy (8 weeks)

Mindfulness-based stress reduction (8 weeks)
Cognitive psychological intervention in small groups (4-session)

Mindfulness-based stress reduction (8 weeks)

PPIs (various, 16 weeks)

Combined positive psychology-motivational interviewing
intervention (12 weeks)

Combined positive psychology-motivational interviewing
intervention (8 weeks)

Mindfulness meditation-based stress reduction (13 weeks)

Gratitude journaling or increasing social connectedness (2 weeks)

Multi-component positive psychology intervention (12 week)

Cognitive psychological intervention in small groups (4-session)

Cognitive-behavioural stress management programme (12 months)

Writing about daily activities (3 days)

Expressive writing (3 days)

Self-report symptoms or health status

El-Mokadem et al. (2020) Psycho-spiritual mental health education intervention (8 weeks)

Suh et al. (2021)

Psychological intervention to reduce bedtime procrastination (4
weeks)

NS

NS

NS
NS

NS

NS
NS

NS
NS

NS

NS

NS

NS
NS

NS

NS

NS
NS

NS

NS

NS

NS
S
S
27 of 56
S

S
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Self-report health

Self-report pain

Self-report pain relief use

Self-report physical
symptoms

Self-report physical
wellbeing

Self-report physical
impairments

Lambert D'raven et al.
(2015)

Bartlett and Arpin (2019)

Majumdar and Morris
(2019)

Celano et al. (2020)
Schakel et al. (2020)

Emmons and McCullough
(2003), study three

Davis and Zautra (2013)
Wicksell et al. (2013)
Hausmann et al. (2014)

Luciano et al. (2014)

Lambert D'raven et al.
(2015)

Miiller et al. (2016)
Ferwerda et al. (2017)

Ferwerda et al. (2017)

Peters et al. (2017)

Garland et al. (2019)
El-Mokadem et al. (2020)

Kalisch et al. (2022)

Emmons and McCullough
(2003), study two
Martinez-Marti et al.
(2010)

Emmons and McCullough
(2003), study one
Emmons and McCullough
(2003), study two
Emmons and McCullough
(2003), study three
Martinez-Marti et al.
(2010)

Davis and Zautra (2013)
Wicksell et al. (2013)
Luciano et al. (2014)
Jackowska et al. (2016)
Lai and O’Carroll (2017)
Cook et al. (2018)

Bartlett and Arpin (2019)

Schnitker and Richardson
(2019)

Shaw et al. (2006)

Wiltink et al. (2007)
Luetal. (2012)
Rosenkranz et al. (2013)
Imamura et al. (2016)

Hausmann et al. (2017)

El-Mokadem et al. (2020)
van Beugen et al. (2016)

Peters et al. (2017)

Multiple positive psychology interventions (6 week)
Gratitude journaling (3 weeks)
Group-based acceptance and commitment therapy (4 weeks)

Positive affect intervention (3 months)

Internet-based cognitive behavioural therapy combined with
serious gaming interventions (6 weeks)

Gratitude journaling (3 weeks)

Mindful socioemotional intervention (6 weeks)
Acceptance and commitment therapy (12 weeks)
Positive activities (6 weeks)

Acceptance and commitment therapy (eight 2.5 h sessions)
Multiple positive psychology interventions (6 week)

Individually tailored positive psychology intervention (8 weeks)

Tailored-guided internet-based cognitive behavioral intervention
(26 weeks)
Tailored-guided internet-based cognitive behavioral intervention
(26 weeks)
Positive psychology intervention aimed at promoting positive
behaviours, emotions, and cognitions (7 to 16 weeks)

Mindfulness-Oriented Recovery Enhancement (8 weeks)

Psycho-spiritual mental health education intervention (8 weeks)

One of 10 different online positive psychology interventions (5
weeks)

Gratitude journaling (2 weeks)
Gratitude journaling (2 weeks)
Gratitude journaling (10 weeks)
Gratitude journaling (2 weeks)
Gratitude journaling (3 weeks)

Gratitude journaling (2 weeks)

Mindful socioemotional intervention (6 weeks)
Acceptance and commitment therapy (12 weeks)
Acceptance and commitment therapy (eight 2.5 h sessions)
Gratitude journaling (2 weeks)

Gratitude journaling (3 weeks)

Gratitude journaling (4 weeks)

Gratitude journaling (3 weeks)

Gratitude journaling (5 weeks)

Computer-mediated social support (5 months)

Behavioural or psychodynamic psychotherapy (7 weeks)
Expressive writing (3 weeks)
Mindfulness-Based Stress Reduction (8 weeks)

Behavioural activation (group-based, two 90-minute workshops)
Positive psychological skill-building programme (6 weeks). Topic
areas included gratitude, kindness, optimism, mindfulness, and
others
Psycho-spiritual mental health education intervention (8 weeks)
Individually tailored internet-based cognitive behavioural therapy
(25 weeks)

Positive psychology intervention aimed at promoting positive
behaviours, emotions, and cognitions (7 to 16 weeks)

NS
NR

NS

NS

NR

v nn ynn v

w2

NS

NS

NS

NS

NS

NS

NR

NS

NR

NS
NS

NR
NS

NR

NS

NS
NS

NS



71 Journal of Happiness and Health

Fuffman et al. (2020) Combined positive psychology-motivational interviewing

intervention (8 weeks) NS
Emmons and McCullough . . .
Self-report sleep (2003), study three Gratitude journaling (3 weeks) NR
Emmons and McCullough . . .
(2003), study two Gratitude journaling (2 weeks) NS
Martinez-Marti et al. . . .
(2010) Gratitude journaling (2 weeks) NS
. One of three self-help interventions (constructive worry, imagery
Digdon and Koble (2011) distraction and a gratitude intervention, 1 week) S
Jackowska et al. . . .
(2016) Gratitude journaling (2 weeks) NR
Robinson et al. (2017) Expressive writing (3 days) NS
Southwell and Gould . . .
(2017) Gratitude journaling (3 weeks) NS
Bai et al. (2019) Gratitude journaling and mindfulness (4 weeks)
Heckendorf et al. (2019) Gratitude training and daily activities (5 weeks)
Sato et al. (2019) Internet-delivered computerised cognitive behavioural therapy (6
weeks) S
Schakel et al. (2020) Internet-basec} cognitive be.haV1our2.11 therapy combined with
serious gaming interventions (6 weeks) S
Suh et al. (2021) Psychological intervention to reduce bedtime procrastination (4
weeks) S
Mabhoney et al. (2022) Online cognitive behavioural therapy for insomnia (4 sessions) S
Self-report health behaviours 9 of 20
Opioid misuse Garland et al. (2019) Mindfulness-Oriented Recovery Enhancement (8 weeks) S
Self-report caffeine and ~ Emmons and McCullough . . .
alcohol use (2003), study two Gratitude journaling (2 weeks) NS
Self-report diabetes self- .
management Gregg et al. (2007) Acceptance and commitment therapy (1-day workshop) g
Self-report eating . . .
behaviours Wiltink et al. (2007) Behavioural or psychodynamic psychotherapy (7 weeks) NS
Wolfe and Patterson . . .
(2017) Gratitude journaling (2 weeks) S
Phone-based positive psychology intervention aimed to promote
Duque et al. (2019) physical activity (8-week) S
Celano et al. (2020) Positive affect intervention (3 months) NS
Self-report health Emmons and McCullough . . .
behaviours (2003), study one Gratitude journaling (10 weeks) NR
Carlson et al. (2004) Mindfulness-based stress reduction (8 weeks) NS
Mindfulness-based cancer recovery and supportive-expressive
Carlson et al. (2015) aroup therapy (8 weeks) NS
Huffman et al. (2019) Combined posm\./e psychqlogy-motlvatlonal interviewing
intervention (12 weeks) S
Self-report medication Ogedegbe et al. (2012) Positive affect and self-aftirmation intervention (12 months)
adherence S
Phone-based positive psychology intervention aimed to promote
Duque etal. (2019) physical activity (8-week) S
Celano et al. (2020) Positive affect intervention (3 months) NS
Self-report physical Emmons and McCullough . . .
activity (2003), study three Gratitude journaling (3 weeks) NR
Peterson et al. (2012) Positive affect intervention (12 months) S
Redwine et al. (2016) Gratitude journaling (8 weeks) NS
Phone-based positive psychology intervention aimed to promote
Duque etal. (2019) physical activity (8-week) S
Celano et al. (2020) Positive affect intervention (3 months) NS

*NR = Not reported, NS = Not significant, S = Significant

Potential Mechanisms and Pathways

Potential mechanisms for improvements in PH were discussed in 37 out of 74 studies. Reduced sympathetic nervous
system arousal was most common, cited in 14 studies. One study theorised that opioid release may change pain
processing and positive affect (Garland et al., 2019), and another said that gratitude may benefit threat-reducing
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neural pathways (Hazlett et al., 2021). Other mechanisms discussed were behavioural or social support related.
These centred on maintenance and change of physical activity, dietary and sleep behaviours.

In line with suggestions from Steptoe (2019b) and Aspinwall & Tedeschi, (2010), potential pathways were
categorised as behavioural, biological or social support. Out of the 37 studies that discussed pathways, 13 proposed
behavioural mechanisms, 18 biological and six social supports. Table 3 details this categorisation.

Three broad themes by which psychological interventions act to improve PH were observed. These were to protect,
reduce, and produce. This categorisation is supported in the extended literature under different terminology. For
instance, resilience (Lim et al., 2020; Nath & Pradhan, 2012), remediation (Monferrer et al., 2021) and promotion
(Pai & McGrady, 2014). To give examples for each area, cognitive behavioural group training fell into the protect
category, as group accountability acted to encourage health behaviours protective of glycaemic control,
mindfulness-based stress reduction programmes reduce sympathetic nervous system arousal, and gratitude
interventions may produce increased positive affect, broadening the thoughts and actions taken towards improving
health. Seven studies fell into the protect category, 17 into reduce, and 13 into the produce category. It is important
to note that these three categories describe key themes, but do not operate in isolation to each other. Figure 2 depicts
this categorisation, termed the “PRP” framework, which includes interventions archetypal of each category. The
authors recognise that theirs is only one interpretation and others may categorise and represent interventions
differently.

Psychological intervention

|

Protect

. *CB
interventions

Reduce

e ¥%¥ MB
interventions

Produce
* PPls

Improvements in physical health

Figure 2. The Protect, Reduce and Produce (PRP) framework with intervention architypes

Note. *Cognitive behavioural-based interventions, **Mindfulness-based interventions

Discussion

This review aimed to systematically synthesis studies that investigate how increasing PW through psychological
interventions can improve PH, and to identify causal mechanisms. It also intended to determine which psychological
interventions are effective at increasing PH. Findings support those of previous research into the impact of PW on
PH and potential explanatory pathways, though significant effects were only reported for 43% of outcomes.
Additionally, the review highlights that different areas of PW may impact different aspects of PH and we are only
at the beginning of unpacking the subtleties of these interactions. A novel framework by which psychological
interventions improve health is suggested. The present review provides an interpretation of the literature, discusses
limitations, and gives suggestions for future research.
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Finding show that increased PW caused by psychological interventions can positively impact measures of PH.
Particularly evident were reductions in cortisol, where significant improvements were observed in four out of seven
studies measuring this outcome. This corroborates observations from several studies (Lindfors & Lundberg, 2002;
Ryffetal., 2004; Steptoe et al., 2005, 2008) linking higher PW with lower cortisol levels. It may also reflect common
use of cortisol as a stress marker due to its relative ease of use and low cost (Olivera-Figueroa et al., 2015). Positive
impacts on cortisol were most frequently linked to mindfulness-based interventions, contrasting reviews that have
so far found inconsistent results for mindfulness-based approaches (O’Leary et al., 2016). Inflammation also
significantly improved in four out of eight studies. This aligns with other research that has found an association
between reduced inflammatory markers and PW (Friedman et al., 2007; Steptoe & Fancourt, 2019). Interventions
that utilised cognitive and behavioural aspects were associated with the most significant effects, but also the second
largest proportion of non-significant findings. This may reflect the high volume of empirical research on CBT-based
interventions (Butler et al., 2006). CBT-based interventions impacted a mix of both objective and self-report
measures.

Self-report measures had a larger proportion of statistically significant effects compared to objective measures,
particularly for PPIs, with common markers being self-report pain, self-report physical wellbeing and self-report
sleep. Notably, improvements in self-report sleep quality linked to PW has showed promise in a recent review of
gratitude interventions (Boggiss et al., 2020). However, it should be noted that out of 35 outcomes linked to gratitude
interventions in this review, only six significant effects were reported.

The higher proportion of improvement in self-report measures may be due to bias in these subjective instruments,
including socially desirable responding where respondents tend to present a favourable image of themselves
(Johnson & Fendrich, 2005). That being said, positive perceptions can also aid behavioural change and adherence
to health behaviours (Boehm et al., 2018), though more research is needed in this area (Broadbent, 2010). Therefore,
these subjective changes are not insignificant. Furthermore, understanding the mechanisms underlying positive
changes may allow for more targeted approaches.

Findings on potential pathways by which PW improves PH agree with suggestions from previous studies.
Behavioural and biological pathways (Steptoe, 2019b) were most common, with a minority of studies suggesting
social support (Aspinwall & Tedeschi, 2010) as a potential mechanism. This could reflect the fact that only 12
studies assessed interventions that included aspects of group interaction. Since the association between social
support and PH is well documented (Cohen & Janicki-Deverts, 2009) this may highlight a gap in the literature.

Whilst evidence for the positive impact of PW on PH was observed, it was not ubiquitous. Of the 139 individual
PH outcomes measured across all studies, 43% reported statistically significant effects. This means over half were
ineffective or not reported. Both clinical and non-clinical populations showed around a 50% success rate. This
reflects the discourse around whether PW is both protective and restorative of PH.

The largest proportion of significant effects were linked to interventions that influenced cognitive and behavioural
aspects, consistent with reviews of CBT’s effectiveness (Butler et al., 2006). However, as previously mentioned,
cognitive and behavioural approaches also had the second largest number of non-significant effects, meaning that
observations may reflect the number of articles, rather than necessarily their efficacy. PPIs reported the second
highest number of significant outcomes. This adds to a recent review by van Agteren et al. (2021) that found PPIs
to be effective in improving PW. However, it should be noted 54% of outcomes linked to PPIs also did not report
significant effects. Mindfulness-based interventions showed significant effects in 50% of studies that measured
them and were associated with reduced cortisol in two out of three studies that recorded this outcome. This aligns
with reviews linking mindfulness-based interventions with improved cortisol regulation (O’Leary et al., 2016;
Sanada et al., 2016), though these articles admit further RCTs are needed to strengthen findings. However, high
variability in study design and interventions utilised means caution should be applied when making inferences about
which interventions were most effective.

Key themes linking psychological interventions to improvements in PH can be divided into three broad categories:
1) protect, 2) reduce, and 3) produce. This provides a conceptual framework by which psychological attempts to
improve embodied health can be structured (the PRP framework). Each category interacts with the others but are
considered individually below.
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Protect

The protect category links to a wider theme in the literature that says there is more evidence PW is protective of PH
rather than restorative (Steptoe, 2019a; Veenhoven, 2008). Interventions in this category tended to impact
participant thinking and behaviours. For instance, maintenance of physical activity, engagement with self-care
activities and positive sleep hygiene practices.

The present review found cognitive and behavioural interventions were often effective, with an even split between
objective and subjective measures. Impacts to objective outcomes may underline a causal chain: changes in
cognitions drive positive health behaviours which then impact biological markers of health, endorsing a CBT-based
perspective (Beck, 1970; Ellis, 1962). The impact of emphasising behavioural change could also be seen in PPIs.
For example, gratitude writing sessions did not show significant effects in Hazlett et al. (2021), whereas Hausmann
et al. (2017) used a positive psychology skill-building intervention that may have enabled behavioural changes,
leading to the statistically significant effects on PH observed in the study. Interventions that leverage PW to impact
health behaviours could be a key theme that warrants further study.

Social support was under studied in papers included in the present review. One study (Van Der Ven et al., 2005)
found that group accountability combined with education on health behaviours benefited glycaemic control. Linking
to theory, it could be that positive resonance (Fredrickson, 2016) within this group intervention contributed to
adoption of protective health behaviours. Similarly, a group intervention that focused on training in benefit-finding
showed reductions in cortisol (Antoni et al., 2009). This demonstrates the potential link between social support,
behaviours, and biological outcomes.

Reduce

The reduce category was most common in the present review and was closely associated with biological pathways.
A total of 17 studies were included in this group. The dominant theme related to stress reduction, or said another
way, improved regulation of sympathetic nervous system arousal. This was evidenced by significant reductions in
cortisol. These findings link to a recent review of research studying sympathetic nervous system activity and the
hypothalamic-pituitary adrenal (HPA) axis, showing that these two systems work in concert (Jones et al., 2020).
Therefore, changes to sympathetic nervous system activity driven by psychological interventions can impact the
output of the HPA axis which is responsible for cortisol release.

Interventions within the reduce category were mixed. Broadly, they had components that centred on participants’
emotional states. Behavioural activation therapy, gratitude interventions and MBSR are all examples. Mindfulness-
based approaches may be most promising demonstrated by their strong association with cortisol reduction. A recent
review of a broad range of psychological interventions found that mindfulness-based psychological interventions
showed comparatively high efficacy both in clinical and non-clinical populations (van Agteren et al., 2021). A
separate review identifies changes to cognitive and emotional reactivity as being a key mechanism underlying
mindfulness-based approaches (Gu et al., 2015), which ties in with the emotional component of this category.

These changes then link back to biological correlates, since cognitive framing of experiences has been shown to
impact cortisol output (Daubenmier et al., 2014) and emotional reactivity directly impacts sympathetic nervous
system arousal (Beri & Reddy, 2019). Excess cortisol is associated with a wide range of detrimental PH outcomes
such as insulin resistance and cardiovascular diseases (McEwen & Seeman, 2003), cancer development (Larsson et
al., 2021), sleeping difficulties (Buckley & Schatzberg, 2005), and Alzheimer’s disease (Ouanes & Popp, 2019).
Therefore, interventions that combated elevated cortisol are important.

Produce

Studies that fell into the produce categorisation were second most common, numbering 13. They are defined by
generating a favourable output such as increased positive affect that links to beneficial behavioural and biological
pathways. For example, positive affect elucidated by PPIs may broadened the thoughts and actions that patients
pursue to improve their physical wellbeing (Hausmann et al., 2017); positive affect may improve physical activity
adherence by acting as a reward that reinforces health behaviours (Duque et al., 2019), and; positive affect could
trigger the release of endogenous opioids related to pain processing and hedonic regulation impacting biological
correlates (Garland et al., 2019).
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The review noted a relative lack of what could be considered “positive health markers”. This is a perhaps a simplistic
phrasing, but a useful way of framing an argument that measures of things that induce positive phenomena in our
bodies should be used, as well as reduced negative markers. For example, heart rate variability (HRV) only made
up five out of the 139 outcomes measured. This may go some way to explaining why more significant outcomes
were not observed. The premise of this review was to measure how increasing PW impacts PH. Many of the
interventions included aim to increase certain beneficial physiological phenomena, rather than reduce negative ones,
but still measured reductions of negative markers in the body. For instance, opioid release, specifically endorphins,
have been linked to a range of psychological disorders that impact PH (Naber & Piekar, 1983). In another study,
(Kasala et al., 2014) linked meditation practice with neurophysiological changes beneficial for PH, such as increased
5-HT, a neurotransmitter important for regulating mood, sleep and appetite.

The lack of positive health markers may be due to various reasons. One could be the higher cost of measuring
markers like endorphins (Tamvakopoulos, 2007) and HRV, where specialist laboratory techniques or measurement
devices are required. Additionally, there may not be enough interdisciplinary research, where sharing of expertise
on different aspects of studied phenomena, biology, positive psychology, and health psychology would be
beneficial. Increased use of positive markers where possible may be an important development for future studies.

Conceptually the produce category aligns most closely to seminal concepts in first wave positive psychology,
focused on increasing positive emotions and behaviours (Lomas et al., 2021). In particular the benefits of increased
positive affect link to Fredrickson’s (1998) broaden-and-build theory showing how conceptualisations can relate to
actualised PH. This would support the notion that hedonic forms of wellbeing have a role to play in PH. Indeed,
optimism and hedonic wellbeing have been found to be more closely related to improved cardiovascular disease
outcomes than eudaimonic wellbeing (Boehm & Kubzansky, 2012). In contrast, other studies have found that
eudaimonia was correlated with lower stress markers, cardiovascular disease risk and longer duration of REM sleep
(Ryff et al., 2004). This highlights that distinct kinds of PW are important as they may impact different aspects of
PH.

Despite this, studies in the present review rarely discussed the area of PW they targeted and the implications of this.
It could be argued that PW is generally narrowly and inconsistently defined across the literature. For instance, the
PANAS (Watson et al., 1988) was used by many studies in this review and has been criticised for representing a
limited definition of positive and negative emotions based on high arousal states (Diener et al., 2009). Further to
this point, many of the studies in the present review focused solely on affective and evaluative wellbeing derived
from a range of measures. This is one of the reasons that a meta-analysis was not carried out. Moreover, PPIs
showed mixed results, which may reflect the variability in which aspects of PW each intervention targets. It is
therefore important to carefully consider definitions as well as what is being measured when studying PW and at
present this is not commonly recognised in the literature.

Limitations

The findings of this review have several limitations that should be acknowledged. At a study level, the RoB2 (Sterne
et al., 2019) and ROBINS-I (Sterne et al., 2016) risk of bias tools can be used to guide limitation exploration.
Randomisation process was missing from 10 studies. Where randomisation was present typically it is not possible
to blind study participants to the psychological intervention that they are receiving (Juul et al., 2021), meaning there
could be effect of assignment to the intervention. Missing outcome data may have impacted some studies where
there was attrition of participants. Confounding could also have impacted effects. For example, the association
between PW and health can be mediated by physical activity (Koopmans et al., 2010; Wiest et al., 2011). Other
factors that may have impacted the outcomes include some small sample sizes. These could have created false
positives as well as type II errors where changes did take place but went undetected.

Additionally, limited follow-up length may mask effects, as significant health differences could unfold over
years, not months (Kushlev et al., 2020). In particular, the effect of PPIs might accumulate and build positive
feedback loops over the course of a lifespan (Fredrickson & Losada, 2005). This limitation could compound with
usage of self-report measures since some have been found to have poor alignment with objective equivalents
(Gorber & Tremblay, 2016). Moreover, those partaking in gratitude interventions can bias more favourable
outcomes in subjective assessments (Karanicolas et al., 2010). In selection of reported results, published articles
could further bias towards positive findings, but this limitation is hard to account for. It is also worth noting that
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most of the included articles were efficacy studies and not effectiveness trials, linking to calls from scholars for
more reporting of effectiveness within PPI research (Hone et al., 2015).

There were also limitations at the level of the present review. The time frame for the search strategy of this review
was a pragmatic one, stemming from the academic background of the authors whilst also accepting the limitations
of resources with non-funded research. The authors contest that it could be argued that more focused intention was
placed toward positive interventions after the inauguration of positive psychology, therefore this offered a natural
time period to focus on in this review. However, it should be noted that a broader inclusion criterion could offer
further insight from earlier work. Regardless, the authors are confident that this review will nevertheless offer
original insights into the work conducted during this time period.

Furthermore, the initial database searches missed 21 articles that were later found in references searches, and a
further 17 studies were found in a relevant review paper. This could highlight challenges in database indexing for
systematic reviews. Further, only studies written in English were included, which may exclude important pieces of
research written in other languages. On the other hand, a broad approach was taken to study inclusion across
methodology, population and psychological intervention used. This meant that the heterogeneity of studies included
was large, precluding the ability to conduct a meta-analysis and to provide detailed findings. Therefore, themes are
based on frequency rather than effect sizes, which risks over emphasis of some areas and underrepresentation of
others.

However, since this is the first review of its kind, a broad approach enables an overview of an area of investigation
that has received little attention to date. It also highlighted that studies measure varying aspects of PW and PH. This
creates challenges for comparison. It also creates opportunities, as there are many potential mechanisms that are
only beginning to be explored.

Future Research

The link between PW and PH is ripe for further research. Detailed investigation into potential pathways should
account for potential confounding factors and use objective health measures where possible to allow for more
confident statements about causal mechanisms. The role of social support is also understudied and warrants further
research. Whilst the broad approach of the present review provides a useful overview, other studies could benefit
from focusing on specific psychological interventions with enough similarity to quantify generalisable effects
through meta-analysis. This review highlighted cognitive behavioural, PPIs and mindfulness-based interventions as
showing the most promise. The authors recommend that future research examines the nuance in how different areas
of PW may impact discrete areas of PH, enabling the development of protocols most fitting a particular purpose.
This should inform the area of PW that interventions target, and the measures of PH used. Studies may benefit by
addressing the relative lack of measurement of positive health markers, such as endorphins and HRV. The authors
advocate increased interdisciplinary research to aid such endeavours. The PRP framework could provide structure
to inform these investigations.

Conclusion

This systematic review supports the notion that psychological interventions benefit PH and corroborates pathways
by which this relationship exists. Significant effects were observed in 43% of outcomes and most often linked to
reduction in cortisol levels and inflammation markers, and improvements in self-report pain, self-report physical
wellbeing and self-report sleep. An association between mindfulness and cortisol reduction was particularly evident.
Pathways were behavioural, biological, or social support related. Determination of which psychological
interventions were most effective was not possible. However, a framework by which psychological interventions
my act upon PH is suggested. The review found that there needs to be much more investigation into which elements
of PW related to different markers of PH so that the right areas can be focused on with the correct measures.

The novel approach of the present review and its resulting framework highlights the potential of psychological
interventions as a complementary route to improve PH in both clinical and non-clinical populations. This is a unique
perspective, since the body has largely been overlooked in positive psychology research to date (Hefferon, 2015).
There is fertile ground for future research. Cognitive behavioural, PPI and mindfulness-based approaches show
substantial potential. Important will be isolating causal mechanisms with closely controlled studies that measure
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objective outcomes. Particularly, wider inclusion of positive health markers such as endorphins and HRV could be
an area for development, aided by interdisciplinary approaches. The role of a social support is also a gap in the
literature. Additionally, nuance in how different aspects of PW impact distinct areas of PH warrants further study,
and the PRP framework could offer a structure for this investigation.
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Appendix A: Search strategy across databases

Database Keyword combinations Search notes

EBSCO (DE "Happiness") OR (DE "Well Being" OR DE "Subjective Well Limited to Jan 1998 to June
Being") Psych* health OR "Psychological well*being" OR "Life 2022, peer reviewed
satisfaction" OR Flourishing OR "Positive affect") AND (Health OR publications and terms
"phy* health" OR "phy* fitness" OR Longevity OR "Phys* function*" within abstract. Also filtered
OR "Biological health" OR Mortality OR Morbidity OR Disease OR by Methodology: treatment
"Disease risk" OR "Health status" OR "Self*report health") AND outcome; followup study;
("Positive psych* intervention*" OR PPI* OR "Psych* intervention*" OR | longitudinal study; clinical
"Behaviour* intervention*" OR "Cognitive activit*" OR "Positive psych* | trial; quantitative study;
activit*" OR "Psych* activit*" OR "Cognitive tool*") empirical study

SCOPUS (Happiness OR Well*being OR "Psych* health" OR "Psychological Limited to Jan 1998 to June
well*being" OR "Subjective well*being" OR "Life satisfaction" OR 2022, research articles and
Flourishing OR "Positive affect") AND (Health OR "phy* health" OR terms within keywords
"phy* fitness" OR Longevity OR "Phys* function*" OR "Biological
health" OR Mortality OR Morbidity OR Disease OR "Disease risk" OR
"Health status" OR "Self*report health") AND ("Positive psych*
intervention*" OR PPI* OR "Psych* intervention*" OR "Behaviour*
intervention*" OR "Cognitive activit*" OR "Positive psych* activit*" OR
"Psych* activit*" OR "Cognitive tool*")

ScienceDirect (Happiness OR psychology OR "Psychological wellbeing" OR Limited to Jan 1998 to June
"Subjective wellbeing" OR "Positive affect") AND ("Physical Health" 2022, research articles and
OR Longevity) terms within keywords, title

and abstract

The Cochrane Library (Happiness OR Well*being OR "Psych* health" OR "Psychological Limited to Jan 1998 to June
well*being" OR "Subjective well*being" OR "Life satisfaction" OR 2022, research articles and
Flourishing OR "Positive affect") AND (Health OR "phy* health" OR terms within keywords, title
"phy* fitness" OR Longevity OR "Phys* function*" OR "Biological and abstract
health" OR Mortality OR Morbidity OR Disease OR "Disease risk" OR
"Health status" OR "Self*report health") AND ("Positive psych*
intervention*" OR PPI* OR "Psych* intervention*" OR "Behaviour*
intervention*" OR "Cognitive activit*" OR "Positive psych* activit*" OR
"Psych* activit*" OR "Cognitive tool*")

PubMed (Happiness OR Wellbeing OR "Psychological health" OR "Psychological | Limited to Jan 1998 to June
wellbeing" OR "Subjective wellbeing" OR "Life satisfaction" OR 2022, clinical or controlled
Flourishing OR "Positive affect") AND ("physical health" OR Longevity | trials, MeSH Major Topic
OR "Biological health" OR Mortality OR Morbidity OR "Health status"
OR "Self-report health") AND ("Positive psychology intervention" OR
PPI OR "Psychological intervention" OR "Cognitive tool")

JSTOR (Happiness OR Well*being OR "Psych* health" OR "Psychological Limited to Jan 1998 to June
well*being" OR "Subjective well*being" OR "Positive affect") AND 2022, terms within abstract,
(Health OR "phy* health" OR Longevity OR Mortality OR Morbidity OR | health sciences or
"Self*report health") psychology journals
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Topic

Appendix B: Completed PRISMA checklist

ChecKklist item

Location
where item
is reported

TITLE
Title | 1 | Identify the report as a systematic review. p. 1
ABSTRACT
Abstract | 2 | See the PRISMA 2020 for Abstracts checklist. p.- 1-2
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge. p. 4-14
Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. p. 15
METHODS
Eligibility 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for | p. 17-19
criteria the syntheses.
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources p. 16-18
sources searched or consulted to identify studies. Specify the date when each source was last
searched or consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any Appendix A
filters and limits used.
Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, | p. 17-19
process including how many reviewers screened each record and each report retrieved, whether they
worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers p. 17-19
process collected data from each report, whether they worked independently, any processes for
obtaining or confirming data from study investigators, and if applicable, details of
automation tools used in the process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that p- 17-19
were compatible with each outcome domain in each study were sought (e.g. for all
measures, time points, analyses), and if not, the methods used to decide which results to
collect.
10b | List and define all other variables for which data were sought (e.g. participant and p. 17-19
intervention characteristics, funding sources). Describe any assumptions made about any
missing or unclear information.
Study risk of 11 | Specify the methods used to assess risk of bias in the included studies, including details of p. 19
bias assessment the tool(s) used, how many reviewers assessed each study and whether they worked
independently, and if applicable, details of automation tools used in the process.
Effect measures 12 | Specity for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the | p. 19-54
synthesis or presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. p. 18
methods tabulating the study intervention characteristics and comparing against the planned groups
for each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as p. 18-19
handling of missing summary statistics, or data conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and p. 18-19
syntheses.
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If | N/A
meta-analysis was performed, describe the model(s), method(s) to identify the presence and
extent of statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results | N/A
(e.g. subgroup analysis, meta-regression).
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. N/A
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis p- 19
assessment (arising from reporting biases).
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for N/A
assessment an outcome.
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records Figure 1
identified in the search to the number of studies included in the review, ideally using a flow
diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and Figure 1
explain why they were excluded.
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Section and Location
q Checklist item where item
Topic q
is reported
Study 17 | Cite each included study and present its characteristics. p. 20-54
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. p. 43
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where p- 19-54
individual appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval),
studies ideally using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among p. 43
syntheses contributing studies.
20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for | N/A
each the summary estimate and its precision (e.g. confidence/credible interval) and
measures of statistical heterogeneity. If comparing groups, describe the direction of the
effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. | N/A
20d | Present results of all sensitivity analyses conducted to assess the robustness of the N/A
synthesized results.
Reporting 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for | N/A
biases each synthesis assessed.
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome N/A
evidence assessed.
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. p- 55-62
23b | Discuss any limitations of the evidence included in the review. p. 62-63
23c | Discuss any limitations of the review processes used. p. 63
23d | Discuss implications of the results for practice, policy, and future research. p. 63-64
OTHER INFORMATION
Registration 24a | Provide registration information for the review, including register name and registration Supporting
and protocol number, or state that the review was not registered. documents
to
submission
24b | Indicate where the review protocol can be accessed, or state that a protocol was not Protocol not
prepared. submitted
24c¢ | Describe and explain any amendments to information provided at registration or in the N/A
protocol.
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the Supporting
funders or sponsors in the review. documents
to
submission
Competing 26 | Declare any competing interests of review authors. Not yet
interests completed
Availability of 27 | Report which of the following are publicly available and where they can be found: template | N/A
data, code and data collection forms; data extracted from included studies; data used for all analyses;
other materials analytic code; any other materials used in the review.






