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Introduction

Understanding self-regulation processes is a central concern for promoting health,
wellbeing and longevity. Over many decades scientists have attempted to understand the
architecture of self-regulation and its associated mechanisms and processes. Moreover, within
this context numerous theoretical models have been developed to facilitate the identification
of the key determinants of health behaviours in order to provide suitable targets for
intervention. As a result, there has been an explosion of research investigating the
effectiveness of health behaviour change interventions. However, what are we to make of
these findings? This special issue entitled ‘Understanding and predicting health behaviour
change: A contemporary view’ represents an important advance in understanding the “state of
the art” with regards to health behaviour change interventions applied to a range of different
behaviours (e.g., chronic disease medications, Wilson et al., 2020; unhealthy risk-taking
behaviours, Protogerou, McHugh, & Johnson, 2020), health conditions (e.g., cardiovascular
disease, Suls et al., 2020; chronic disease conditions; Hennessy, Johnson, Acabchuk,
McCloskey, and Stewart-James, 2020) and contexts (e.g., high versus low social class groups,
race/ethnicity, Alcantara et al., 2020; early childhood and adolescence, Miller, Lo, Bauer, &
Fredericks, 2020). The special issue ends with a look to the future with examples of how
machine learning and natural language processing methods may advance the behaviour
change interventions evidence base (Wallace et al., 2020). In this commentary, I outline two
critical issues that came to mind when reading this collection of papers. The first relates to the
reproducibility of meta-analyses and the principles of Open Science. The second deals with
the need to examine the role of personality and individual differences in the context of health
behaviour change interventions and self-regulation processes.

The parent meta-review by Hennessy et al. (2020) sets the scene for the special issue
overall and for the associated meta-reviews. However, it also raises a number of fundamental
issues not only for self-regulation intervention research in the area of chronic disease, but also
for health behaviour change research more broadly. Hennessy and colleagues highlight the

relatively low quality of reviews in this area (e.g., reviews satisfied less than 50% of the items



using the AMSTAR 2 assessment tool) as well as highlighting the inconclusive evidence in
terms of which intervention components are consistently important. Similarly, in the sub
meta-reviews, Wilson et al. reported variable quality of meta-analyses of interventions
targeting self-regulation on adherence to chronic disease medication (AMSTAR 2 item
completion — M= 50%; range 31-65%) and Protogerou et al. showed that only four (26.67%)
of the meta-analyses included in their meta-review satisfied at least 50% of the AMSTAR 2
quality criteria. Finally, Suls et al. (2020) reported that, on average, the meta-analyses
included in their review achieved 56.5% completion of AMSTAR 2 quality items (range 31-
88%). Taken together, these findings suggest that there is substantial room for improvement
in the conduct and reporting of meta-analytical syntheses of health behaviour change
interventions. In addition, they also point to concerns about the veracity of the conclusions of
meta-analyses in this area. Another important issue relates to the reproducibility of meta-
analyses and the extent to which they are conducted in line with the principles of Open

Science — an issue I turn to next.

Open Science

Science, and not just psychological science, is undergoing a renaissance. It is an
exciting time for psychology, and it is great that we, as a discipline, have been leading the
way. This renaissance has been prompted by a number of developments: Most notably was
the publication of the Open Science Collaboration (2015) paper estimating the reproducibility
of psychological science. This large scale investigation attempted to replicate 100
experimental and correlational studies from three leading journals. The findings were stark;
less than 40% of psychology studies were replicated. More recently, another large
investigation (the Many Labs 2 project) found that only 14 of 28 classic and contemporary
studies replicated (Klein et al., 2018). In addition, these failures to replicate did not appear to
be attributable to sample diversity. Numerous factors have been proposed to explain these low
levels of replication including low statistical power, hypothesizing after the results are known

(HARKING), p-hacking and other questionable research practices (see Munafo et al., 2017



for further discussion). As a consequence, the renaissance in psychology has prompted a new
approach to the scientific process known by the umbrella term, Open Science. The aim of
Open Science is to increase openness, integrity and reproducibility in scientific research. It is
hoped that it will propel psychological researchers forward by improving scientific practice
and trigger new ways of working that will ultimately improve the robustness of our evidence
base (Norris & O’Connor, 2019).

Health psychology generally, and behaviour change research (including self-
regulation interventions) specifically, are not immune to issues related to replication and
reproducibility. Indeed, Hagger and colleagues (2017) have reported that health psychology
has paid relatively limited attention to the issues of replication and reproducibility. However,
over the last few years, many health psychology researchers have begun to embrace open
science practices, engage in large scale replication efforts and recognize the risks of p-
hacking and other questionable research practices. In fact, it is important to note that health
psychologists and other behaviour change trialists have been early adopters of a number of
important Open Science practices such as pre-registering studies on relevant repositories (e.g.,

https://clinicaltrials.gov/; https://www.isrctn.com/) as well as pre-registering systematic

reviews and meta-analyses (https://www.crd.york.ac.uk/PROSPEROY/). Nevertheless, there

will be many studies included in the meta-analyses described in this special issue that have
not been pre-registered and they may be contaminated by questionable research practices.
This is not to undermine the conclusions drawn from the reviews here, but instead it may help
to explain some of the inconsistent and variable findings observed in this vast and divergent
literature base.

Another issue that is worthy of comment relates to the reproducibility of meta-
analyses given their central role in meta-reviews. Meta-analyses are the cornerstone of
cumulative science. They allow researchers to synthesize evidence across a range of studies
of differing sample sizes and outcomes and to draw conclusions about the weight of evidence
for the effectiveness of a particular intervention or the size of the association between

variables of interest while taking into account publication bias. However, relatively recently,



concerns have been raised about the reproducibility of meta-analyses (e.g., Gotzsche,
Hrobjartsson, Maric, & Kendal, 2007; Lakens, Hilgard & Staaks, 2016). For example, across
27 meta-analyses, Gotzsche and colleagues attempted to replicate the results of these meta-
analyses by independently calculating the standardized mean difference (SMD) from two
trials randomly selected from each of the chosen meta-analyses (as well as investigating other
data extraction errors). The main findings showed that the authors were unable to replicate at
least one of two chosen SMDs in 37% of meta-analyses (N =10) and other errors were
reported in 63% of the meta-analyses (N =17). Moreover, they concluded that data extraction
in meta-analyses is prone to errors that may actually negate the original conclusions or
reverse the findings of the study.

What, therefore, can we do to improve the reproducibility of meta-analyses?
Prompted by the work led by Gotzsche and colleagues, Lakens, Hilgard and Staaks (2016)
recently published six practical recommendations to improve the reproducibility of meta-
analyses. In their own words, they argued that there is “the need to improve the
reproducibility of meta-analyses to facilitate the identification of errors, allow researchers to
examine the impact of subjective choices such as inclusion criteria, and update the meta-
analysis after several years” (p. 1). Their six recommendations are summarized briefly below:

1. Disclose all meta-analytic data (i.e., effect sizes, sample sizes for each condition,

test statistics and degrees of freedom etc.),

2. Facilitate quality control by specifying which effect sizes calculations are used

and which assumptions are made for missing data,

3. Adhere to established reporting guidelines with the minimum standard being the

PRISMA guidelines,

4. Pre-register the meta-analysis protocol and clearly state confirmatory and

exploratory analyses,

5. Facilitate reproducibility by allowing others to re-analyse your data (e.g., provide

links to data files, script, codes etc.),



6. Recruit expertise as required (e.g., consult a librarian about systematic reviewing

and/or a statistician before extracting effect size data).

The scientific publishing landscape has changed substantially as a result of the Open
Science movement. An important development is the introduction of Registered Reports
(https://osf.io/rr/). The aim of this new type of article is to increase the transparency of
science, to allow peer review of research studies before the results are known and, crucially,
to guarantee acceptance of the paper (irrespective of the findings following review at Stage 1;
known as an In Principle Acceptance, IPA). As a consequence, it is hoped this will help
reduce questionable research practice while improving the quality of our research protocols,
and over time, it is hoped this will ultimately improve the robustness of our evidence base and
the reliability and reproducibility of future meta-analyses and meta-reviews. Another area of
research that is likely to improve our understanding of the effectiveness of health behaviour
change interventions and self-regulation processes relates to personality and individual

differences.

What about the role of personality and individual differences in the context of health
behaviour change interventions?

Self-regulation processes do not happen in isolation. They happen within individuals
who vary in terms of a range of individual differences variables (e.g., personality traits,
gender, race/ethnicity) and across different contexts (e.g., high versus low social class,
educational settings). Indeed, a myriad of individual differences variables have been
identified as important determinants of health behaviours and self-regulation processes.
Moreover, these variables are likely to be key moderators of behaviour change interventions.
Therefore, the inclusion of the Alcantara et al. (2020) synthesis on the role of social
determinants of health in the context of health behaviour change interventions targeting self-
regulation was a welcome addition to this special issue. Interestingly, these authors report that

73.5% of social determinants moderator analyses tested heterogeneity of treatment effects by



gender, race/ethnicity, and intervention setting. Of course, there are other important
individual differences variables that may directly influence health outcomes and are also
likely to influence the effectiveness of health behaviour change interventions. There is a
substantial body of research that has shown that components of the five-factor model of
personality are associated with longevity and health status (e.g., Friedman et al. 1993;
Hampson et al., 2007; 2013; Hill et al., 2011; Jokela, 2018; Kern & Friedman, 2008; Shipley
et al., 2007; Yannick et al., 2019). However, I will limit my discussion here to
conscientiousness as it has been reliably identified as a determinant of a range of health
behaviours and the only ‘Big Five’ factor robustly linked to chronic diseases and mortality
across multiple studies (e.g., Bogg & Roberts, 2004; Jokela, 2018; O’Connor et al., 2009).
For example, Friedman and colleagues (1993), using data from the Terman Life Cycle Study,
reported that childhood conscientiousness predicted longevity and the magnitude of this effect
(as a risk factor) was comparable to those from elevated serum cholesterol and systolic blood
pressure levels in adulthood. In another study spanning forty years, the mechanisms through
which childhood personality traits influence health status in adulthood were assessed
(Hampson et al., 2007). Results indicated that conscientiousness influenced health status in
adulthood indirectly via educational attainment, healthy eating habits and smoking. Bogg and
Roberts (2004) carried out a large meta-analysis of 194 studies, demonstrating that
conscientiousness was positively correlated with physical activity and negatively correlated
with excessive alcohol use, unhealthy eating, tobacco use, drug use, risky driving, risky sex
and suicide. These relationships have also been confirmed in daily diary studies as well as
large-scale investigations (Gartland et al., 2014; Green et al., 2016; Kern & Friedman, 2008;
O’Connor et al., 2009). Recent research has also shown positive associations between the
facets of conscientiousness and objective markers of health status including adiposity, blood
markers, physical performance and thickness of brain cortical regions (Lewis et al., 2018;
Sutin et al., 2018).

Conscientiousness has been defined as the propensity to follow socially prescribed

norms, control impulses and to be goal directed, planful, and able to delay gratification (John



& Srivastava, 1999). Each of the latter variables is likely to influence the effectiveness of
health behaviour change interventions and self-regulation processes (see Ferguson, 2013).
Indeed, Hennessy and colleagues (2020) identify personalized feedback, goal setting, and
self-monitoring as successful intervention components in their meta-review. These key self-
regulation interventions align closely with the lower order facets of conscientiousness
(industriousness, order, self-control, traditionalism, virtue and responsibility, see Green et al.,
2016) and their associated automatic patterns of thoughts, feelings and behaviours. Moreover,
one’s ability to control one’s behaviour and to complete tasks is likely to facilitate the
performance of aversive or difficult health behaviours that individuals may or may not be
motivated to perform (O’Connor et al. 2009). Early research by Conner et al. (2007) showed
conscientiousness moderated the impact of intentions to exercise on exercise behaviour.
Similarly, Rhodes, Courneya and Jones (2005) reported conscientiousness to significantly
moderate the intention—exercise behaviour relationship, with higher levels of
conscientiousness associated with stronger intention—behaviour relationships. Future research
might usefully examine how the facets of conscientiousness (as well as other personality
traits) influence self-regulation processes. Do individuals high on conscientiousness utilize
different strategies to enact their health behaviour intentions? For example, do conscientious
individuals formulate clearer plans or simply try harder? In short, are individuals high on
conscientiousness better at self-regulation?

Miller et al.’s (2020) ‘Big Picture’ synthesis highlights the importance of considering
developmental factors in health-focused self-regulation interventions and reinforces the need
to account for developmental stage when delivering behaviour change interventions. For
example, they argue that different developmental considerations are required when delivering
self-regulation interventions to children and youth compared to adults. Relatedly, it is
developmental fact that people tend to become more conscientious as they get older (Roberts,
Walton, & Viechtbauer, 2006), therefore, it is likely that the effectiveness of different
behaviour change interventions for self-regulation processes will change over time too.

Nevertheless, it is surprising that the moderating effects of key personality factors in health



behaviour change intervention research have been relatively underresearched. Indeed, many
health-based behaviour change interventions are designed to increase purposeful and planned
behaviour (implementation intentions, TPB-based interventions, e.g., O’Connor, Armitage &
Ferguson, 2015) and may be effective by changing trait levels of personality, hence the need
to assess traits as part of intervention development, delivery and evaluation. In addition, the
idea that personality is open to change has led authors such as Roberts and colleagues (2017)
to suggest the intriguing possibility that interventions can be developed to change traits such
as conscientiousness that may have important health benefits. Roberts et al. (2017) have
recently introduced the Sociogenomic Trait Intervention Model (STIM), an intervention to
change conscientiousness that is based on behavioural activation theory and is informed by
developmental research.

To summarise, understanding, predicting and changing self-regulation processes will
continue to be a central concern for health psychology and related disciplines. There is a real
opportunity to improve the robustness of the health behaviour change evidence base by
continuing to embrace the principles of Open Science together with investigating how
individual differences and personality traits interact with these interventions. Future research
should adopt more open, transparent and reproducible scientific practices and explore the role
of individuals differences variables such as personality in order to provide a fuller

understanding of when, where and how self-regulation processes are effective.
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