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Abstract
Background: Goal setting is commonly used for promoting physical activity (PA) among
insufficiently active individuals. Previous reviews have analysed the effects of goal setting on
PA, but the purpose of this systematic review was to examine the concurrent effects of goal
setting on PA and psychological outcomes in insufficiently active individuals to support
interventions aiming to produce sustained PA behaviour change.
Methods: In this review (PROSPERO: CRD42021243970), we identified 13 studies with 1208
insufficiently active adults that reported the effects of goal-setting interventions (range 3-24
weeks) on both PA and psychological outcomes (e.g., self-efficacy, motivation, affect). We used
meta-analysis and narrative synthesis to analyse these effects.
Results: All goals used in the included studies were specific goals. Setting specific goals had a
large, positive effect on PA (g [SMD] = 1.11 [p < .001], 95% CI 0.74-1.47), but only a small,
positive effect on the combined psychological outcomes (g [SMD] = 0.25 [p < .001], 95% ClI
0.10-0.40). Moderator analyses revealed that interventions that did not reward participants had
a significantly greater effect on PA than interventions that did provide rewards (g = 1.30 vs. 0.60
respectively, p <.003). No other significant moderators were found.
Conclusion: Our review offers initial insight into the long-term effects of specific goals on PA
and psychological outcomes in insufficiently active adults. Further research that examines the
PA and psychological effects of goal-setting interventions and investigates a wider range of goal
types could develop a stronger evidence base to inform intervention for insufficiently active

individuals.
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Exercise, sedentary behaviour, motivation

Abstract word count: 250
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What Effects do Goal-Setting Interventions have on Physical Activity and Psychological
Outcomes in Insufficiently Active Adults? A Systematic Review and Meta-Analysis

The physical, mental and social benefits of physical activity (PA; any bodily movement
that substantially increases energy expenditure!) are widely documented.? Nevertheless,
prevalence data indicates that one-third of adults globally are not meeting the World Health
Organisation’s (WHO) PA guidelines of > 150 minutes of moderate-vigorous PA per week,3*
with some even labelling this issue a ‘global pandemic’.® If levels of physical inactivity remain
unchanged, it is predicted that 499.2 million new cases of preventable non-communicable
diseases will occur by 2030.% Consequently, the development and implementation of behaviour
change strategies that help to address physical inactivity would be valuable to PA providers,
healthcare organisations, exercise practitioners, and researchers.

Goal setting is one of the most frequently used strategies for promoting PA behaviours,
particularly among those who are less active.”® A goal is defined as the objective of one’s actions
directed towards a desired achievement or end state®%. Under the right conditions, a goal can
influence an individual's motivations and behaviours,! such as increasing PA. A meta-analysis
of 52 interventions (N = 5912), of mostly insufficiently active adults, indicated that goal setting
can have a significant, moderate effect on PA in adults (d = 0.55, 95% CI = 0.43-0.67).1?
However, contrary to previous goal-setting theory-based research (e.g., Locke & Latham,
2002"%) and the widespread use of specific goals in PA interventions, specific goals (d = 0.589,
p <.001), both in absolute (e.g., “to walk 10,000 steps per day”) and relative (e.g., “to be 20%
more active compared to baseline”) forms, did not produce significantly different levels of PA
compared to nonspecific goals (e.g., “to be more active” - d = 0.511, p <.001).*2

Although the review by McEwan et al.* established that goal setting had a positive effect
on PA behaviour, researchers have also assessed the effects of goal setting on a range of
psychological outcomes in insufficiently active adults. For instance, evidence has emerged on

the effects of goal setting in PA on self-efficacy,'* motivation,’® and quality of life.!® Given that
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psychological responses in PA (e.g., affective response) can predict long-term PA engagement
(e.g., Rhodes & Kates!’) and that goal setting can elicit different psychological responses in
active compared to insufficiently active adults,'® a synthesis of evidence on the effects of goal
setting on PA and psychological outcomes in insufficiently active adults is warranted. By doing
s0, this could provide a more complete picture of the impact of goal-setting interventions, which
could help to inform future PA interventions that involve goal setting.

Although McEwan et al.*? found no evidence of a significant difference between goals
that differed in specificity (i.e., specific vs. vague goals), differences between specific and non-
specific goals have been found in recent studies involving exercising tasks. Specifically, findings
from a series of lab-based walking studies have suggested that the types of goal used within
interventions may influence psychological outcomes.!®2° Despite initial experimental evidence
suggesting that qualitatively different goals may elicit distinct psychological responses, even in
the absence of any significant differences in performance, the effects of different goal types on
psychological outcomes in interventions over longer timeframes have yet to be synthesised. By
synthesising the effects of goals on psychological outcomes in PA interventions in insufficiently
active adults and analysing the moderating effect of goal type, better understanding of the longer-
term effects of different goal types on PA levels could be provided.

The aim of this systematic review and meta-analysis was to identify, synthesise, and
appraise literature on the effects of goal-setting interventions on PA and psychological outcomes
in insufficiently active adults. Through addressing these aims, the current review builds upon
previous literature (e.g., McEwan et al.!?) by examining the effects of goals on PA and
psychological outcomes in PA interventions specifically in insufficiently active adults. By doing
so, the findings could offer a more comprehensive understanding of the effects of goal setting
interventions in PA. In turn, this could help to inform the development of goal-setting
recommendations for insufficiently active adults.

Methods



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

GOAL SETTING FOR INSUFFICIENTLY ACTIVE ADULTS

Protocol and Pre-registration

This systematic review was pre-registered (PROSPERO: CRD42021243970) and
reported in accordance with the Preferred Reporting Items for Systematic-Reviews and Meta-
Analysis (PRISMA) guidelines?* and the APA’s Meta-Analysis Reporting Methods (MARS).
The narrative synthesis is reported following the Synthesis Without Meta-Analysis (SWiM)
guidelines? (supplementary material).
Eligibility Criteria

Eligibility criteria were set in line with the PICO framework (Population, Intervention,
Comparison, and Outcome). Studies were included if they: (a) used goal setting as the primary
intervention to promote PA, which could have been in relation to outcomes (e.g., to spend less
time sitting in the day), events (e.g., to complete a 5 km run), or processes (e.g., to increase PA
levels®); (b) recruited sedentary (i.e. MET value < 2 %) or insufficiently active (< 150 minutes
of moderate-to-vigorous activity per week®) adults aged between 18 and 64 years old; (c)
examined the effects of the intervention on at least one PA measure and at least one psychological
outcome; (d) included a control or baseline measure; (e) measured the effects of the intervention
over a minimum of a 1-week period; (f) reported original empirical data; and (g) were published
as a full text in the English language. We defined a goal as “the objective or aim of an individual's
actions”.%120) Where insufficiently active adults were combined with ineligible participants
(e.g., sufficiently active adults, children), a study was only included if data for eligible
participants were presented separately and could be extracted.
Search Strategy

Electronic database searches were conducted on three occasions from March 2021 to the
final search conducted in February 2023. Five electronic databases were searched: Academic
Search Complete; APA PsycINFO; MEDLINE; PubMed; and SPORTDiscus. Table 1 lists the
search terms and fields used for each search block (see supplementary material for full search

information for each database). To ensure that studies including step-count instructions that did
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not explicitly refer to the term “goal” were identified, we included the term “step*” in block 1.
In relation to block 4, we chose to focus on broad psychological terms rather than specific
constructs due to the exploratory nature of this element of the review. In addition to the electronic
database searches, manual searches were undertaken of the reference lists of five reviews that
focused on goal setting or improving PA 8122426 A[| returned records were exported to Zotero
6.0. Duplicates were manually removed before articles were screened independently by the first
and fifth authors. The records were screened first at title level, before being screened at the
abstract level, and with the full-text screening constituting the third and final stage. After each
stage of screening, the first and fifth authors met to discuss their decisions, resolve discrepancies,
and, in the case of articles excluded at full text, agree reasons for exclusion (see supplementary
material for list of excluded texts and reasons). The inter-rater reliability coefficient indicated
“almost perfect” agreement on screening decisions (k = .93).
[INSERT TABLE 1]

Data Analysis
Data Extraction

The following contextual information were extracted by the first author: design; sample;
goal; PA measure; psychological variable measure; and number of effect sizes calculated. The
authors of 16 studies were contacted for further information as insufficient data were presented
in the original articles to satisfy the requirements of a meta-analysis. Six authors replied and
provided the necessary data to be included. Two further studies were included, but only some of
the variables could be used in the analysis. No replies were received for the remaining eight
studies, leading to the exclusion of these articles. The fifth author reviewed and verified all
extracted data.
Risk of Bias

Risk of bias was conducted by the first author and assessed using the Cochrane Risk-of-

Bias Tool for Randomised Trials (RoB 227) and the Risk of Bias in Non-Randomised Studies —
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of Interventions (ROBINS-128). The risk of bias determined by the first author for each study was
reviewed by the fifth author and agreement was reached (see supplementary material).
GRADE Assessment

The Grading of Recommendations, Assessment, Development, and Evaluation levels of
certainty framework (GRADE?°) was employed to assess the certainty of the evidence included
in the review (see supplementary material). The first author assessed GRADE using
GRADEDpro,* with additional guidance on level and considerations for each sub-group provided
using the checklist proposed by Meader et al.®
Meta-analysis

A quantitative aggregate data synthesis was conducted with Review Manager (RevMan)
version 5.4 software (The Cochrane Collaboration, 2020), using a random effects meta-analysis,
with standard mean difference (SMD) effect sizes (g <0.2 —small effect, 0.2 < g <0.5 —moderate
effect, g > 0.8 — large effect®?), and 95% confidence intervals (CI). Heterogeneity of studies was
assessed from visual inspection of forest plots and assessment of the 12 statistic, where an 12
statistic of 50% or greater indicated a substantial grade of heterogeneity.®® Additionally,
publication bias was reduced by including grey literature,®* although no grey literature met the
eligibility criteria. Due to the low number of included studies and diverse range of outcomes and
scales presented, moderator analyses could not be undertaken for all intended subgroups
(PROSPERO: CRD42021243970). Guided by groupings in the moderator analysis of a previous
review!?, the following subgroups were analysed: study characteristics (mode of intervention,
PA intensity, PA measure, and follow-up); sample characteristics (sex); goals (goal type and
time frame of goal); and additional behaviour change techniques (reward and educational
component). Effect size (Standard Mean Difference), standard error, 95% CI, Z-value, and Q-
value with p-value were calculated for each of the 11 moderators for PA. Where possible, PA
subgroup analyses were conducted. Due to the high level of heterogeneity in the psychological

outcomes assessed and measures used, a narrative synthesis approach was used to analyse



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

GOAL SETTING FOR INSUFFICIENTLY ACTIVE ADULTS

evidence concerning the effects of goals on psychological outcomes. Effect sizes and standard
mean differences (g) were computed to enable comparison across studies. Scores for variables
that were negatively framed (e.g., lower scores for negative affect, anxiety, or depression are
regarded as more positive outcomes) were reversed to ensure the overall effect-size direction
was consistent.
Results

4,834 records were identified through our searches (Figure 1). Of the 122 articles
screened at full-text level, 13 were included in the final review. The most common reason for
exclusion was that baseline activity levels of the samples were not reported (n = 17; see
supplementary material).
Contextual Information

The 13 included studies included RCT (k = 10) and non-randomised trials (k = 3), with
intervention durations ranging from three to 24 weeks. Table 2 provides an overview of study
characteristics. In total, 1,208 participants took part in the included studies (studies with mixed
gender samples n = 11; studies with female-only samples n = 2). All participants were deemed
not to be meeting WHO? PA guidelines (mixed inactivity levels: k = 1; insufficiently active: k =
2; low active: k = 1; inactive: k = 3; sedentary: k = 6). Based on the contents of the goals, the
experimental conditions in all studies used specific, specific-relative (i.e., goals set relative to an
individual's current PA levels, e.g., 3,000 steps above baseline; k = 5) or specific-absolute (goals
set in relation to an absolute level of PA, e.g., 30-minutes of activity >5 days a week; k = 8)
goals. No study compared specific-relative to specific-absolute goals. No other goal types were
employed in any of the reviewed studies. A range of PA measures (steps k = 10; minutes of PA
k = 1; recall [any form of participant perceived PA] k = 3) and psychological outcomes (self-
efficacy k = 10; quality of life k = 3; enjoyment k = 2; anxiety-depression k = 1; motivation k =
1; mood k = 1; well-being k = 1) were utilised.

[INSERT FIGURE 1]
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Risk of Bias

Seven of the 10 studies that involved a randomised controlled trial (RCT) were judged
as having a high risk of bias using the RoB-2 tool (see supplementary material), with the
remaining three classified as having some concerns. Two of the three non-randomised trials were
judged as having low risk of bias, with the remaining study appraised as having moderate risk of
bias (see supplementary material).

Physical Activity Outcomes

Across the 13 included studies, PA was measured using: daily step count; or self-report
measures of recalled minutes of PA, such as the Physical Activity Readiness Questionnaire.*®
Overall, specific goals had a large, positive effect on PA behaviour in insufficiently active
individuals (g: [SMD = 1.11, 95% CI 0.74-1.47]; Figure 2). There was, however, large
heterogeneity amongst the studies (Q = 159.99, df = 13 [p < .001], 12 = 92%), and the certainty
of evidence was rated as low using the GRADE criteria.

[INSERT FIGURE 2]
[INSERT TABLE 2]

Daily step-count was the only PA measure with sufficient data (k = 10) to conduct a
subgroup analysis. Pooled analysis showed a large, positive effect of specific goals on increasing
daily step-count in insufficiently active adults (g: [SMD = 1.12, 95% CI 0.66-1.59]; Figure 3).
There was, however, very high heterogeneity amongst the studies (Q = 109.01, df =9 (p <.001),
12 = 92%), and the certainty of evidence was judged to be low using the GRADE criteria.

Similar to the effect of specific goals on daily step count, the three studies that collected
information on PA via participant recall found specific goals had a positive effect (g = 0.68 —
Dallow & Anderson®; g = 0.23 — Lewis et al.*®; g = 1.42 — Rovniak et al.®?) (Figure 2). However,
the large variance should be noted, and no subgroup analysis was conducted due to the lack of
consistency between study measurements and limited data (k = 3).

Moderator Analysis for Physical Activity
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Moderator analyses were carried out for four subgroups, each with multiple potential
moderating variables to account for any potential influencing factors (Table 3; supplementary
material).

Study Characteristics

No significant difference (p = .24) was found between interventions that used remote (g
= 0.81, p = .006, GRADE: low) and multiple (g = 1.21, p < .001; GRADE: low) methods of
delivery. The effects of goals did not differ significantly depending on the intensity of PA (i.e.,
moderate or not specified), with both presenting large, positive effects on PA (g > 1.06, p <.001;
GRADE: very low and low, respectively). There were no significant differences for the effects
of goals based on the measure of PA (p = .97), with significant effects found when PA was
assessed using objective means (i.e., via pedometer; g = 1.12, p <.001; GRADE: moderate) and
self-report methods (i.e., through questionnaires; g = 1.10, p =.008; GRADE: very low). Follow-
up periods were reported at 12 weeks (k = 1), 24 weeks (k = 1), and 48 weeks (k = 4), with seven
studies not including follow-up information. There was no significant difference in physical
activity (p = .66) between studies with (g = 0.98, p < .001) and without (g = 1.15, p < .001)
follow up measures. The GRADE certainty of evidence was low and moderate, respectively.
Sample Characteristics

Of the 13 included studies, 11 studies measured specific-goal effects on PA behaviour in
mixed-gender samples, and two reported the effect for female-only samples. Both reported large
effects (g > 1.05), yet no significant difference was found between groups (p = .87) and there
was high heterogeneity within each subgroup (Female-only: Q =5.50, df = 1 [p =.02], I? = 82%;
GRADE: low; Mixed gender: Q = 147.38, df = 11 [p <.001], I> = 93%; GRADE: very low).
Goal Content

Specific-absolute (g = 1.29, p <.001) and specific-relative goals (g = 0.81, p <.001) and

the timeframe of the goal (i.e., set daily or weekly), had a large, positive effect on PA (g > 0.89,

10
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p < .001), but no significant differences were revealed between these comparator groups. The
certainty of evidence for both was graded as moderate-to-very low based on the GRADE criteria.
[INSERT TABLE 3]

Intervention Related Behaviour Change Techniques

Four studies provided a monetary reward or a gift to participants for taking part. Studies
with no reward had a significantly greater effect on PA (g = 1.30, p <.001) versus studies that
rewarded participants (g = 0.60, p = .003), although the quality of evidence was judged to be
very low and low, respectively. When educational components (e.g., information leaflets) were
included in studies, the effect on PA was positive (g = 0.97; p <.001; GRADE: low), yet the
effect was not significantly different when an educational component was not used (g = 1.37, p
<.002; GRADE: low).
Psychological Outcomes

The overall effect of goal-setting interventions for PA in insufficiently active adults on
the presented psychological variables was small-to-moderate (g: [SMD = 0.25, 95% CI 0.10-
0.40]; Figure 3). Notably, some outcomes (e.g., self-efficacy) were negatively affected by
specific goals. However, using the GRADE assessment criteria, the quality of evidence was rated
as very low, with the primary concern being the inconsistency of evidence. Due to the wide range
of psychological variables assessed (i.e., 8 outcomes), high heterogeneity (Q = 138.67, df = 24,
p =.001, 1> = 83%), low number of studies assessing outcomes, and lack of consistency in
measurement tools, it was not possible to conduct subgroup analyses for psychological
outcomes. The following sub-sections present our narrative synthesis of findings. Where
possible, the differences between specific-absolute and specific-relative goals have been stated.

[INSERT FIGURE 3]

Self-efficacy

Self-efficacy was measured using multiple scales across three domains: exercise self-

efficacy (i.e., belief in one’s abilities to take part in regular exercise®); barrier self-efficacy (i.e.,

11
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one’s belief in own abilities to cope with barriers®®); and overall self-efficacy (i.e., self-
perception of one’s abilities and belief to complete a task®?). Four studies assessed ‘exercise self-
efficacy’ or self-efficacy for PA, with one study reporting a positive, moderate effect of specific
goals (g = 0.51 — Lewis et al.*®), and three reporting negligible, non-significant effects (g = 0.08
— Chae et al.*®; g = -0.11 — Rovniak et al.>?; g = -0.10 — Stovitz et al.*). Barrier self-efficacy also
produced mixed results; Monroe et al.*® reported a moderate, negative effect of specific-relative
goals on barrier self-efficacy (g = -0.30), thus suggesting participants felt less capable of coping
with barriers, whereas Steeves et al.*® reported a large, positive effect of specific-absolute goals
on barrier self-efficacy (g = 0.58). Self-efficacy was measured more generally by the remaining
four studies, although there was no consistency in the measurement tool employed. Overall, the
results were mixed, with two studies reporting positive effects of specific-absolute goals (g =
2.22 — Dallow & Anderson®; g = 0.59 — Mansi et al.**) and two others displaying negligible
effects (specific-relative: g = -0.01 — Miragall et al.*’; specific-absolute: g = -0.20 — Prestwich et
al.1). Based on the synthesised evidence, it is difficult to offer a firm conclusion on the overall
effect of specific goals on self-efficacy in PA interventions for insufficiently active adults.
Psychological Wellbeing and Mental Health

This category encompassed three studies that examined the effects of goals on indicators
of psychological wellbeing and mental health. Overall, due to the heterogeneity of measures and
variables assessed, it was difficult to draw any firm conclusions. Yuenyongchaiwat®>’ and
Vetrovsky et al.'® both reported moderate-to-large, positive effect on psychological well-being
(g = 0.58) and mental health (g = 0.48) when a specific goal was pursued. However, specific
goals produced negligible changes in general quality of life (g = 0.07 — Fitzsimons et al.*°) and
in mental health subscale scores in a single study (g = 0.16 — Mansi et al.*¥). Finally, Vetrovsky
et al.’® found that a specific-absolute goal produced large reduction in anxiety (g = 0.80) and a
large reduction in depression (g = 0.87) in a 12-week intervention in a mixed-gender sample.

Enjoyment and Affect

12



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

GOAL SETTING FOR INSUFFICIENTLY ACTIVE ADULTS

Two studies examined enjoyment (Miragall et al.*’; Rovniak et al.5?), albeit using
different measurement tools. Overall, enjoyment in PA resulted moderately improved following
12 weeks of using a specific-absolute (g = 0.39 — Rovniak et al.®?) and 3 weeks of using a
specific-relative goal (g = 0.59 — Miragall et al.*’). Fitzsimons et al.*° used the Positive and
Negative Affect Schedule (PANAS*?) as a measure of mood and reported a small change in
positive and negative subscales as a result of setting a specific-relative goal for PA (g = 0.19 and
g = 0.05, respectively).

Motivation

Only one study assessed participants’ motivation when setting specific goals for PA.%
Prestwich et al.™® used the BREQ-2°! to assess five types of motivation regulations for exercise
(external, introjected, identified, intrinsic, and amotivation) and found that setting a specific goal
of walking more than 10,000 steps per day resulted in negligible differences in the five
motivation subscales (g < 0.18).

Discussion

This systematic review and meta-analysis aimed to identify, synthesise, and appraise
published evidence on the effects of goal setting interventions on PA and psychological
outcomes in insufficiently active adults. Only 13 studies met inclusion criteria, thus suggesting
that a relatively small number of goal-setting studies on PA in insufficiently active adults
considered the effects of goal-setting on both PA and psychological outcomes concurrently.
Such a trend is somewhat surprising given how important psychological outcomes can be for
long-term PA engagement (e.g., Rhodes & Kates'’). Nevertheless, this systematic review and
meta-analysis provides important findings related to goal-setting interventions lasting 3-24
weeks in insufficiently active adults. First, specific, relative and absolute, goals were effective
for increasing PA compared to no goal or a baseline; second, not rewarding or incentivising

participants appeared to be more beneficial for PA than providing rewards; third, specific-

13
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relative and specific-absolute goals had small, non-significant, effects on psychological
outcomes.

Physical activity outcomes

Specific goals were found to have a large, positive effect on PA. This effect was greater
than that found by McEwan et al.*2 and reinforces the utility of goal setting for increasing PA in
insufficiently active adults. A comparison of the effects of specific goals to other goal types was
not possible as only specific goals were used, although a comparison of specific-relative and
specific-absolute goals was possible. While our findings might suggest specific-absolute goals
should be recommended for insufficiently active adults to increase PA, our meta-analytical
evidence supports previous work (McEwan et al.*?) in suggesting that there is a paucity of
evidence to demonstrate that these goals are better than other goal types. That is, based on our
moderator analyses, we can only conclude at this point that specific goals are better than no goals
at all for PA outcomes and maintained PA behaviour when pursued by insufficiently active
adults, but it remains unknown as to how they compare to other, non-specific goal types.
Although the use of non-specific goals (e.g., open) have been suggested for insufficiently active
individuals,?®>®2 no longer-term intervention has examined the effects of non-specific goals on
both PA and psychological outcomes. Future research using a range of goal types within
interventions for insufficiently active adults may yield more insight on the impact that goal type
can have on both PA and psychological outcomes.

Although not significantly different, results of the present meta-analysis indicated that
specific-absolute goals had larger effects on PA in comparison to specific-relative goals. As
absolute goals, and most commonly daily step-count, had a greater effect on PA, this somewhat
contradicts previous work which argued that health behaviour change interventions are most
effective when individualised.®® The popularity of daily step-count as a PA measure is
understandable due to its high validity and reliability, cost-effectiveness, and ease of

implementation, with evidence suggesting that 6000-8000 steps per day is associated with lower
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mortality risk.>* However, daily step count alone cannot be used to assess the attainment of
WHO?* guidelines, which are published in minutes of activity per day. Based on these findings,
we suggest that future PA guidelines could incorporate step goals into their recommendations
(e.g., minimum 30-minutes of brisk walking of 3-4000 steps per week®), with the aim to increase
acceptability of guidelines.

In contrast to McEwan et al.*2, who found that daily or combined daily-and-weekly goals
work best in populations of mixed-activity level (i.e., active and insufficiently active groups),
the current review found that insufficiently active populations benefited from either daily or
weekly goals for PA, with no significant difference revealed between these goal timeframes. It
should be noted, however, that the effect was greater for those pursuing daily goals. The findings
therefore support McEwan and colleagues’ suggestion that recommendations for PA-promotion
guidance should not only advise people to set weekly goals for PA, but to also set daily PA goals.
Nevertheless, further research is warranted given that the findings presented in the current review
are drawn from a smaller sample than the previous review!? of goal setting in PA.

Feedback and reward are two variables deemed important for successful goal setting.%
Moderator analysis indicated that all but one study utilised feedback and the effect on PA was
significantly greater when no reward was provided in comparison to studies that provided
rewards, of which most were monetary. This finding suggests that rewards were not required in
the included goal-setting interventions to improve PA. Although somewhat speculative, a
possible explanation is that the financial rewards offered may not have been viewed, or accepted,
as a sufficient reward by some participants. Alternatively, it is also possible that the rewards may
have undermined autonomous motivation for PA,%" resulting in lower commitment to the goal
and, as a result, less goal progress.®® When providing rewards, accounting for personality and
behavioural characteristics may aid the use of rewards as a moderator for goal achievement.®®
The moderator analyses also found educational components did not significantly moderate the

effect of the goal-setting interventions on PA. However, knowing the benefits of PA could incite
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autonomous motives to be physically active, which are more effective at predicting health
behaviours,”® such as PA adherence. In addition, current activity level may inform the type of
goal most beneficial for increasing activity, so that the most effective strategy for long term PA
engagement is utilised.?
Psychological outcomes

Although specific goals had a large, positive effect on PA, only small effects were found
for the combined psychological outcomes. The psychological outcomes were assessed through
a variety of measures, resulting in high heterogeneity and preventing a statistical synthesis of
findings for specific variables. Self-efficacy was the most widely examined psychological
outcome, yet the effects of the specific goals used varied widely. This variation could be a result
of the duration of the intervention as they ranged 3 — 24 weeks with the longer, 24-week
interventions reporting moderate-large improvements in self-efficacy,*¥43* compared to the
shorter interventions. Given the important role of self-efficacy for PA," further research on goal
setting and self-efficacy in PA is warranted, including in relation to the effects of goal setting on
multiple types of self-efficacy depending on the stage of a goal-setting intervention (e.g.,
initiation and maintenance’?).

As goal setting is a strategy for increasing motivation,'! it was surprising that the one
study reporting motivation®® reported negligible, non-significant effects of specific goals on five
types of motivation. Future studies should compare the level of motivation that could be provided
from different goal types to explore the relationship between goal content and motivation further.
Enjoyment of PA can facilitate continued participation and adherence,” and the two studies that
examined the effects of specific goals on enjoyment (Miragall et al.*’; Rovniak et al.>?) showed
moderate increases in enjoyment. As enjoyment could result in maintained behaviours,” there
is tentative evidence suggesting that specific goals produce greater enjoyment of PA over time

versus no goal. However, based on the small amount and low quality of evidence available,
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further research that examines the effects of specific goals and other goal types on enjoyment,
as well as other affective outcomes (e.g., affective response), is needed.

Overall, the findings of this review show that specific goals may bring about changes in
PA, yet minimal changes in psychological outcomes. This is both concerning, given the high use
of specific goals within the papers reviewed and popularity of these goal types more generally,
and important, because if individuals using goals to enhance PA have a positive psychological
experience, there may be benefits for adherence to interventions and long-term behaviour
change. Therefore, this review provides the impetus for future research to compare how other
goal types (e.g., nonspecific goals) impact on psychological outcomes such as self-efficacy,
motivation, wellbeing, and enjoyment. Such lines of inquiry would offer a more holistic
understanding of the effects of goal setting for PA behaviour change in insufficiently active
adults.
Strengths and Limitations

This review has made a valuable contribution to knowledge of goal setting for
insufficiently active adults and has several strengths. To the best of our knowledge, this review
is the first to synthesise the literature on goal setting for PA and psychological outcomes
specifically in a population of insufficiently active adults. While it could be claimed this limits
the generalisability of the findings, we consider this to be a strength as there have been calls to
shift away from one-size-fits-all approaches to goal setting in PA (e.g., McEwan et al.!2; Swann
& Rosenbaum®?; Swann et al.2%). Therefore, the focussed nature of the review on insufficiently
active populations means our findings may be useful to inform future practice, recommendations,
and research by highlighting the benefits, or lack thereof, for specific-goal-setting interventions
for PA and psychological outcomes specifically within this population. Additionally, by
examining both PA and psychological outcomes concurrently, our review extends the current
literature and may be useful in highlighting ways in which future research can promote both

initial engagement in PA interventions and long-term PA adherence.
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Despite these strengths, there were some limitations. First, when interpreting the results
of the review, it important to acknowledge problems within the included studies, including
heterogeneity in the measures used. Second, alongside high heterogeneity, the risk of bias was
judged to be high overall for the RCTs, and moderate for non-randomised trials. Together, high
heterogeneity and high risk of bias raise doubts about the quality of evidence, thus highlighting
the importance of further, high-quality studies in this area. Third, the number of included studies
may be too low to provide significantly, distinguishable differences in the outcomes of interest.
Fourth, unlike McEwan et al.'?, it was not possible to make comparisons between goal types
(i.e., specific vs. vague) given that specific goals were only compared to no goal or baseline.
Future studies should look to compare specific goals alongside other goal types in insufficiently
active adults. Lastly, the authors acknowledge there may be many factors external to the goal
that influence psychological outcomes over a period of time (e.g., social, economic or
environmental hardship’#). Although this review has attempted to isolate the effects of the
intervention on psychological outcomes, the findings are only as certain as those reported in the
included studies.

Conclusion

In conclusion, this systematic review and meta-analysis offers new insights into the
effects of goal setting on PA and psychological outcomes in insufficiently active adults. While
doing so, it highlights a range of directions for future research. The benefits of goal setting and,
more precisely, specific goals for insufficiently active individuals for improving PA versus no
goals are evident. However, this review indicates a lack of evidence to suggest that specific goals
produce increases in PA and adaptive psychological outcomes, which raises important questions
about the use of this goal type to promote long-term PA adherence. A range of goal types, and
individual goal preferences should be included in future interventions to provide information

regarding the most beneficial goal type for insufficiently active adults PA and allow for the
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1  effects of specific and other goal types on PA and psychological outcomes to be compared over
2 time.
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1  Figure 3. Overall effect size of included studies on psychological variables.
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Table 1. Search terms used to identify relevant research.

Block Search Terms Search Field
1 goal* OR step* Title/Abstract
2 “phys* activ*” OR exer* OR fitness OR activ* OR walk* OR “phys* train*” Full Text
3 “seden* adult*” OR “seden* older* adult*” OR “inactiv* adult*” OR “inactiv* older*  Full Text
adult*” OR “seden* individual*” OR “inactiv* individual*” OR “insufficient* activ*
adult*” OR “insufficient* activ* older* adult*” OR “insufficient* activ* individual*”
4 psych* OR wellbeing OR well-being OR “well being” OR “mental health” Full Text

(*) were used to broaden the search and to retrieve all variations of the word.
(““”) were used to search multiple words as one phrase.
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Table 2. Summary of included studies.
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Study Design Sample Specific goal Physical activity ~ Psychological variable Number of effect sizes  Overall RoB
measure measure (ES) calculated judgment
Chae et al.*® 8-week Sedentary male  Relative: + 3,000 Pedometer step Exercise Self-Efficacy: 2 ES: differences between Moderate
intervention  and female office steps above count Exercise Self-Efficacy baseline and 8-weeks
workers (N baseline scale (EXES; post-intervention of steps
= 39, Mage: everyday Bandura®’) and exercise self-efficacy
39.31 + 8.46)
Dallow and 24-week RCT Sedentary obese Absolute: 30-  Physical Activity — Self-Efficacy>® 3 ES: differences between High
Anderson® (2 experimental females (N minutes of Readiness combined experimental
conditions) =58, Mage: 46.7) moderate- Questionnaire conditions at baseline and
vigorous activity (PAR-Q*®) 24-weeks post-
> 4 days/week intervention of daily
energy expenditure and
self-efficacy, and baseline
and 48-weeks post-
intervention daily energy
expenditure
Fitzsimons 12-week Low active Relative: + 3,000 Pedometer step Quality of Life: 5 ES: differences between High
et al. 4 randomised Scottish male and steps above count Eurogol (EQ-5D*)  group 1 and group 2 at
trial (1 female adults (N = baseline, >5 12-weeks post-
experimental 59, Mage: days/week Mood: Positive and  intervention of steps, EQ-
condition,1  49.2 £8.8) Negative Affect 5D, PANAS (+ve), and
control) Schedule (PANAS*?) PANAS (-ve), and group
1 baseline and 48-weeks
post-intervention steps
Lewis et al.**6-month RCT Sedentary male  Absolute: 30-  Diary & Interview: Self-Efficacy: Self- 3 ES: differences between Some

(1 experimental and female adults minutes of

condition, 1
control)

(N = 386, Mage:
42.65)

moderate activity Activity
> 5 days/week

Minutes of Physical Efficacy for Physical

Activity*®

experimental and control concern
conditions at 6-months of
minutes of PA and self-
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Mansi et 12-week Insufficiently Absolute: Pedometer step
al. 4 RCT (1 active male and  Increase steps by count
experimental female adults in 5% each week
condition,1 ~ New Zealand (N until 10,000 steps7-day recall:
control) = 58, Experimenta a day is reached International
I: Mage: 43 +14.9; Physical Activity
Control: Mage: Questionnaire
40 +12.2) Short-Form (IPAQ-
SF45)
Miragall et 3-week RCT (2 Sedentary or low Relative: Pedometer step
al.4’ experimental active male and  Individually set count
conditions, 1 female students (N daily step count
control) =71,
Moage: 22.18 + 3.71
)
Monroe et  12-week Insufficiently Relative: + 3,000 Pedometer step
al.*® RCT (1 active male and  steps above count
experimental  female adults (N baseline, >5
condition,1 =63, days/week
control) Moage: 48.2 + 10.40
)
Prestwich et 4-week RCT (2 Physically inactive Absolute: Pedometer step

al.® experimental
conditions, 1
control)

male and female >10,000 steps percount
adults (N =263, day

Competition: Mage

23.94 £ 9.16; Self-

monitoring: Mage:

21.98 £5.97,

efficacy, and at 12-

months of PA
Quality of Life: Short 6 ES: differences between Some
Form 36 Version 2 experimental and control concern
Mental Component  conditions at 12-weeks of
Score (SF-36 MCS*) steps, IPAQ, self-efficacy,
and MCS of SF-36, and at
24-weeks of steps and
IPAQ

Self-Efficacy

Enjoyment: Physical 4 ES: difference between Some
Activity Enjoyment  IMI+Ped condition and  concern
Scale — Short Version control of steps,
(SPACES*) enjoyment, and self-
efficacy, and at 12-weeks
Self-Efficacy: Self-  post intervention of steps
Efficacy Questionnaire
(SEQ¥)
Self-Efficacy: Barrier 2 ES: differences between High
Self-Efficacy Scale®® combined experimental
condition at 12-weeks and
baseline of step and
barrier self-efficacy

Motivation: 7 ES: differences between High
Behavioural combined experimental
Regulation in Exercise condition and baseline of
Questionnaire (BREQ- step, self-efficacy, and the
AD) five subscales of (BREQ-

2) motivation
Self-Efficacy
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Rovniak et
al.>?

Steeves et
al.>®

Stovitz et
al.*

Control: Mage:

23.09 £ 6.96)
12-week
RCT (2 (N = 50, MageZ
experimental  40.21 £ 9.14)
conditions)
6-month Sedentary
randomised  overweight male
trial (2 and female
experimental  adults (N =58,
conditions) TV:
Mage: 538 + 68,
Walking: Mage:
50.2 £ 9.8)

9-week RCT (1 Inactive male and
experimental  female patients
condition,1 (N =94,

control)

Sedentary females Absolute: Walk Self-reported

for 30-minutes, 3 walking: National
X times/week Health Interview
Survey®?)

Absolute: Pedometer step
All: increase to atcount

least 150-minutes
PA per week

1: walk briskly
during TV
commercials for
>90 minutes a
day, >5 days per
week

2: walk briskly
for >30-minutes,
>5 days per
week

Relative:
Intervention:
increase daily

Pedometer step
count

Intervention: Mage: average step

38 £ 12.4; Controlcount by 400
. Mage: 44.3 + 13.8 steps each week

)

Self-Efficacy for
Exercise Behaviour
Scale®*

Physical Activity
Enjoyment
Scale (PACES*)

Self-Efficacy: Barriers
Specific Self-Efficacy
Scale®

4 ES: differences between High
combined experimental
condition and baseline of
minutes walked, self-

efficacy for exercise, and

PA enjoyment, and 1-year

post intervention of

minutes walked

2 ES: differences between High
combined experimental
condition and baseline of

step and barrier self-

efficacy

Self-Efficacy: Exercise 2 ES: differences between High

Self-Efficacy*®

experimental condition
post-intervention and
baseline of step and
exercise self-efficacy
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Vetrovsky et 12-week
al.1® intervention

Control: walk an

extra 10% more

steps each week
Physically inactive Absolute: Pedometer step
male and female Gradually count

(2 experimental adult patients (N increase daily

conditions)

Yuenyong- 12-week

chaiwat® intervention (1
experimental
condition with
baseline)

=23, steps to 10,000
Mage: 41 + 10) steps per day

Sedentary Absolute: Walk Pedometer step
overweight male >10,000 steps percount

and female day

individual's (N

= 30,

Mage: 49.67 +6.51

Quiality of Life: Short 4 ES: differences between Low
Form 36 (SF-36 mentalexperimental condition
health scale?®) post-intervention and

baseline of steps, anxiety,
Anxiety & Depression: depression, and mental

14-item Hospital health

Anxiety and

Depression

scale (HADS®)

Psychological well- 2 ES: differences between Low
being: Profile of Mood experimental condition

States (POMS>®) post-intervention and

baseline of step and
psychological well-being

PA = physical activity
+ve = positive
-ve = negative
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Table 3. Moderator analysis for physical activity outcomes (overall effect on physical activity; g = 1.11).

Moderator k Effect size 95% CI Z-value p-value Q value (df), p-value GRADE Rating
(SE)
Study characteristics
Mode of intervention 140 (1),p=.24
Remote 4 0.81(0.30) 0.23-1.39 2.75 .006 Low
Multiple methods 9 1.21(0.17) 0.88-1.54 7.26 <.001 Low
PA intensity 0.07 (1),p=.79
Moderate 6 1.17 (0.31) 0.57-1.77 3.81 <.001 Very low
Not specified 7 1.06 (0.27) 0.52-1.59 3.87 <.001 Low
PA measure 0.00 (1), p=.97
Technology (pedometer) 10 1.12(0.24) 0.66-1.59 4.71 <.001 Moderate
Self-report 4 1.10 (0.41) 0.29-1.91 2.67 .008 Very low
Follow-up 0.19(1),p=.66
Yes 6 0.98 (0.26) 0.47-1.50 3.73 <.001 Low
No 7 1.15 (0.29) 0.58-1.73 3.94 <.001 Moderate
Sample characteristics
Sex 0.03 (1), p=.87
Female 2 1.05 (0.37) 0.32-1.78 2.83 .005 Low
Mixed sex 11 1.12(0.21) 0.71-1.53 5.38 <.001 Very low
Goal content
Goal type 217 (1), p=.14
Specific
Relative 5 0.81 (0.18) 0.45-1.17 4.39 <.001 Moderate
Absolute 8 1.29 (0.27) 0.77-1.81 4.83 <.001 Very low
Goal timeframe 1.25(1),p=.26
Daily 7 1.33(0.32) 0.69-1.96 4.12 <.001 Low
Weekly 6 0.87 (0.25) 0.37-1.36 3.43 <.001 Very low
Additional BCTs
Reward 539 (1),p=.02
Yes 4  0.60 (0.20) 0.20-1.00 2.94 .003 Low
No 9 1.30 (0.22) 0.86-1.74 5.82 <.001 Very low
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Educational component 0.64 (1),p=.42
Yes 8 0.97(0.21) 0.56-1.39 4.58 <.001 Low
No 5 1.37 (0.44) 0.50-2.24 3.08 .002 Low

1  BCTs = Behaviour change techniques

2
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