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Abstract

Objectives: Implementation intentions are ‘IF-THEN’
plans that encourage goal-intended behaviour. This study
was designed to test whether an intervention encouraging
the formation of implementation intentions can reduce self-
harm in the community.

Design: A randomized controlled design was used.
Methods: At pre-intervention, outcome variables (self-
harm in both specified and unspecified critical situations
and suicidality) and potential moderators of implementation
intentions (goal intention, mental imagery, and exposute to
self-harm) were measured using self-report questionnaires.
The participants (IN=469, aged 18—66years, 86.4% female,
6.8% male and 6.7% other) were then randomized to either
an experimental (implementation intention) or control task.
At three-months post-intervention, self-report question-
naires were used again to measure the outcome variables.
Results: There were no overall differences between the
conditions at post-intervention. However, goal intention
and mental imagery, but not exposure to self-harm, mod-
erated the effects of condition on self-harm in specified
critical situations. At high (mean+ 15D) levels of both goal
intention and mental imagery, the experimental condition
reported self-harming less frequently in the situations speci-
fied in their implementation intentions.

Conclusions: Implementation intentions therefore repre-
sent a useful intervention for reducing self-harm in specified
critical situations for people in the community who wish to
avoid self-harm and those who frequently experience self-
harm and suicide related mental imagery.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction

in any medium, provided the original work is properly cited.
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Statement of contribution

What is already known on this subject?

Implementation intentions are an effective behaviour change strategy for a range of health
and social behaviours (Gollwitzer & Sheeran, 2006). This intervention has shown promise for
reducing self-harm related outcomes in patients admitted to hospital for self-harm (Armitage
et al., 2016; O'Connor et al., 2017). However, self-harm is a largely hidden behaviour meaning
that many people who engage in self-harm do not present to hospital. It is important, therefore,
to test interventions in the wider community, in addition to hospital patients.

What does this study add?

e Tests the effectiveness of implementation intentions at reducing self-harm in a community
sample.

e Tests whether goal intention, mental imagery or exposure to self-harm moderate the
intervention.

INTRODUCTION

In the UK, self-harm has been defined as the “intentional self-poisoning or injury irrespective of the
apparent purpose of the act” (NICE, 2022, p. 406). It is one of the strongest predictors of future sui-
cide (Geulayov et al., 2019), it puts large demands on hospital services (Hawton et al., 2007), and it has
economic consequences relating to health and social care (Tsiachristas et al., 2020). Psychological in-
terventions to treat self-harm typically focus on addressing people's reasons for this behaviour (Gibson
et al., 2014). These interventions are often tested using hospital patients (Witt et al., 2021) rather than
people in the community (i.e., people who self-harm but do not necessarily present to hospital). However,
the reasons for self-harm tend to differ between hospital and community populations. Self-harm in
hospital patients tends to be primarily underpinned by ‘a wish to die’ (de Beurs et al., 2018) whereas
self-harm in the community tends to be underpinned by a broader range of reasons including emotional
distress, wanting to punish oneself and interpersonal problems (Hambleton et al., 2020; Rasmussen
et al., 20106). In addition, self-harm in the community is approximately 10 times more prevalent than in
people who present to hospital (Geulayov et al., 2018). People who present to hospital also tend to have
a history of self-harm prior to their first hospital admission (Mars et al., 2019). It is important, therefore,
to test interventions in the wider community, in addition to hospital patients, to ensure they are effec-
tive at managing the wider range of reasons for self-harm, and to reduce the number of future hospital
presentations (i.e., to aid early intervention).

Psychological interventions for self-harm (e.g., talking therapies) require face-to-face contact with a
health professional. Many people avoid these interventions due to feelings of shame and stigma asso-
ciated with self-harm (Long, 2018). Brief interventions, which involve minimal contact with a health
professional (Werch et al., 2000), are therefore likely to constitute a desirable method for reducing
self-harm. In addition, they are cost-effective and capable of reaching large sections of the population
(i.e., Duhem et al., 2018). However, they are typically not based on theory and there is limited evidence
that they reduce self-harm (Milner et al., 2015). In this study, we therefore tested a brief, theory-based
intervention to reduce self-harm in the community.
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IMPLEMENTATION INTENTIONS AND SELF-HARM | 3

The intervention tested in this study was based on Gollwitzer's (1993) concept of implementation
intentions. Implementation intentions are IFF-THEN plans that promote goal-intended behaviour. They
require people to specify a critical situation (e.g., “If I am tempted to self-harm when I feel hopeless...”)
and link it with a goal-directed response (e.g., “...then I will contact a helpline or a self-harm support
group”). This process generates a mental representation of the critical situation and its link to the goal-
directed response. When the critical situation is subsequently encountered, the mental representation is
“activated”. This makes the encountered situation salient, increasing the likelihood that an opportunity
to carry out the goal-intended behaviour is not missed. It also promotes a suitable strategy that helps
ensure the goal-intended behaviour is performed (Webb & Sheeran, 2007).

There are two key reasons for expecting implementation intentions to be effective at reducing self-
harm. First, sample means on measures of goal intentions to self-harm tend to be between the bottom
and middle of the measurement scales (Armitage et al., 2016; O'Connor & Armitage, 2003), indicat-
ing that the avoidance of self-harm is a goal intended behaviour for many people. Second, self-harm
is potentially influenced, or ‘triggered’, by many factors (Townsend et al., 2016). These triggers (e.g.,
feelings of hopelessness or entrapment) represent critical situations that increase the likelihood of self-
harm and implementation intentions provide strategies (goal-directed responses) for coping with critical
situations.

Implementation intentions have been found to change many behaviours (Gollwitzer & Sheeran, 2000).
In the present context, they have also been found to be effective at improving outcomes for people
admitted to hospital following self-harm. Armitage et al. (2016), found that they reduced measures
of suicidality (i.e., measures based on suicidal intent) at 3- and 6-month post-intervention. O'Connor
et al. (2017) found that they reduced hospital re-presentations at 6-month post-intervention for patients
with at least one hospitalization for self-harm in the last 10years. Despite these promising results, no
studies have tested whether implementation intentions can reduce self-harm in the wider community.
The primary aim of this study, therefore, was to address this gap.

This study also differed from the above cited research in two key ways. First, the primary outcome
measure was the frequency of self-harm behaviour in the critical situations specified in the IF compo-
nents of participants' implementation intentions. Measutes of suicidality (Armitage et al., 2016) and
hospital re-admissions (O'Connor et al., 2017) are likely to constitute appropriate outcome measures
for research with hospital patients because a key motive for self-harm within this group is the wish
to die (de Beurs et al.,, 2018). As a result, a preponderance of hospital patients present with suicidal
intent (Cleare et al., 2021; de Beurs et al., 2018). It is reasonable, therefore, to expect reductions in sui-
cidality and readmission to hospital to be observed following a self-harm intervention. However, the
proportion of people in the wider community classified as being suicidal tends to be low (Fitzpatrick
et al.,, 2020; Osman et al., 2001; Robinson et al., 2021) and a direct measure of self-harm frequency en-
sures that the wider range of motives for self-harm that are typically found in the community (McManus
et al., 2019; Rasmussen et al., 2016) are captured, thus reducing the risk of unduly underestimating
intervention effects. Furthermore, focusing on the frequency of self-harm in the critical situations that
are specified in the IF components of participants' implementation intentions ensured that the primary
outcome measure aligned with the theoretical proposition that implementation intentions generate be-
haviour change when people encounter the salient features of the specified critical situations (Bieleke
et al., 2021). Following recent research on other health-related behaviours supporting this theoretical
proposition (Brewster et al., 2016; Elliott et al., 2021), the primary outcome measure in this research was
the frequency of self-harm in the critical situations that the participants specified in the IF component
of their implementation intentions.

Second, this study differed from previous research with hospital patients because we tested key mod-
erators of implementation intentions: goal intentions, mental imagery and exposure to self-harm. As
already mentioned, implementation intentions generate changes in goal-intended behaviour, meaning
that an individual must already possess the required goal intention (i.e., to avoid self-harm) before an
implementation intention intervention will evoke behaviour-change (Gollwitzer, 1993). Accordingly,
goal intentions have been found to moderate the effects of implementation intentions in several studies
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4 | PATERSON ET AL.

of other behaviours, outside the context of self-harm, with behaviour-change occurring more readily
at high (mean+ 15D), versus low (mean—15D), pre-intervention levels of goal intentions (Elliott &
Armitage, 2006; Sheeran et al., 2005 [study 1]).

Mental imagery and exposure are important determinants of self-harm and suicide in the Integrated
Motivational-Volitional Model of Suicidal Behaviour (IMV; O'Connor & Kirtley, 2018). Mental imagery
refers to the frequency with which people experience suicide-related images, including images of self-
harm. Exposure is typically operationalized as the extent to which people have been exposed to signifi-
cant others (e.g., family or friends) who engage in this behaviour. Research has shown that mental imagery
and exposure both increase the likelihood of self-harm (Branley-Bell et al., 2019). Individuals who expe-
rience high levels of these constructs may therefore have difficulties regulating their self-harm behaviour
and therefore benefit from an implementation intention intervention, as it provides self-regulatory strate-
gies (i.e., goal-directed responses for managing the critical situations that trigger self-harm). On the other
hand, individuals with low levels of mental imagery or exposure are likely to find it easier to regulate their
behaviour and therefore benefit less from an implementation intention intervention.

Aims and hypotheses

This study was designed to test the effects of an implementation intention intervention on self-harm
behaviour in a community sample. We hypothesized that self-harm in specified critical situations would
be reported less frequently by the participants randomly assigned to an experimental (implementa-
tion intention) condition than those randomly assigned to a control condition (hypothesis 1). We also
hypothesized that this main effect would be moderated by goal intention (hypothesis 2), mental im-
agery (hypothesis 3), and exposure to self-harm (hypothesis 4), with implementation intentions reducing
self-harm at high (mean+ 15D), but not low (mean—15D) levels of these moderators. We also tested
these main and moderator effects using measures of self-harm in unspecified critical situations, to
gauge whether there may be any spill-over effects (i.e., from specified to unspecified critical situations).
Following Armitage et al. (2016), the main and moderator effects were also tested using measures of sui-
cidality to determine whether any reductions in self-harm translated into reductions in suicidal thoughts
and behaviour, consistent with research with hospital patients.

METHOD
Participants

The sample comprised 469 participants. All participants had reported self-harming in the three months
prior to the study. The socio-demographic profile is shown in Table 1. These data are broadly consist-
ent with previous research on self-harm (Branley-Bell et al., 2019). Power analysis indicated that a final
sample of #=259 was required to detect /=.35, at alpha=.05 and power=.80 (Cohen, 1992). Given
the achieved sample exceeded the target sample, it was deemed that the analyses were appropriately
powered.

Design and procedure

A randomized-controlled design was used. Advertisements were placed on social media (e.g., Facebook,
Twitter, Reddit), online recruitment platforms and forums (e.g., Call for Participants, National Self-
Harm Network, Postgraduate JiscMail) and a participation pool at the authors' institution. The adver-
tisement stated that the study was being conducted to understand self-harm in the general population.
It asked for volunteers who were aged 18+ years old and had self-harmed in the three months prior to
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IMPLEMENTATION INTENTIONS AND SELF-HARM 5

TABLE 1 Socio-demographic characteristics of the sample.

Demographic characteristic n %

Gender
Female 405 86.4
Male 32 6.8
Transgender (male to female) 3 .6
Transgender (female to male) 11 2.3
Transgender (do not identify as male or female) 9 1.9
Not sure 7 1.5
Declined to state 2 4

Marital status

Married 27 5.8
In a relationship, but not married 181 38.6
Single 250 53.3
Separated 3 .6
Divorced 5 1.1
Widowed 3 .6
Employment status
Full-time paid work 101 21.5
Part-time paid work 56 11.9
Full-time voluntary (unpaid) work 2 4
Part-time voluntary (unpaid) work 7 1.5
Full-time education 219 46.7
Part-time education 17 3.6
Homemaker 11 2.3
Unemployed 56 11.9
UK resident
Yes 324 72.6
No 122 27.4

Note: N=469. Participants were on average 23.09 years old (§D=6.76).

the study. Potential participants were asked to click on a link within the advertisement, which directed
them to an online pre-intervention questionnaire.

The pre-intervention questionnaire was developed and administered using Qualtrics (software for
survey design and administration). It contained standard items to measure socio-demographic variables
(see Table 1), the outcome variables (frequency of self-harm in both specified and unspecified critical
situations and suicidality) and moderators (goal intention, mental imagery, and exposure to self-harm).
On completion of these items, Qualtrics automatically randomized the participants to an experimental
or a control condition. The experimental condition was presented with an intervention that asked par-
ticipants to link critical situations with goal-directed responses to avoid self-harm (i.e., form implemen-
tation intentions). The control condition was presented with an intervention that asked them to select
critical situations and try to avoid self-harm when they were encountered.

After three months, the participants were emailed a link to an online, post-intervention question-
naire in Qualtrics. The post-intervention questionnaire measured the outcome variables using the same
items as the pre-intervention questionnaire. The pre- and post-intervention data were matched using
unique codes that were generated from information provided in both questionnaires (the first initial of
their first name, the last initial of their surname, the last two digits of their phone number and the last
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6 PATERSON ET AL.

two letters of their postcode). Once the data were matched, the unique codes and any other identifying
information (e.g., email addresses) were deleted to ensure anonymity. Ethical approval was granted by
the University's Research Ethics Committee.'

The implementation intention intervention

The implementation intention intervention was an online volitional help sheet (see Appendix S1). It pro-
vided participants with pre-specified critical situations and goal-directed responses and instructions on
how to use these to form implementation intentions (Armitage, 2008). The participants were presented
with a drop-down list of 20 critical situations, formulated as I statements (e.g., ‘IF I am tempted to self-
harm when I feel hopeless...”). The critical situations were triggers for self-harm as indicated by people
with lived experience as part of previous research. They were the same evidence-based situations used
by Armitage etal. (2016) and O'Connor et al.'s (2017) in their research on implementation intentions, but
supplemented with additional situations from key, evidence-based, theoretical frameworks that specify
triggers for self-harm and suicide (O'Connor & Kirtley, 2018). The participants were asked to choose
the critical situation that they felt would tempt them the most to self-harm over the next three months.
Next, the participants were presented with a drop-down list of 22 goal-directed responses, formulated
as THEN statements (e.g., *...THEN I will contact a helpline or a self-harm support group’). These
were also taken from the volitional help sheet developed by Armitage et al. (2016) and they were sup-
plemented with strategies from self-harm support resources which draw upon the lived experiences of
people who self-harm (Mind, 2020). Following previous studies (Armitage, 2008), the 22 goal-directed
responses mapped onto the 10 processes of behaviour-change that are specified in the transtheoretical
model (Prochaska et al., 1988). The participants were asked to select the goal-directed response that
would be most helpful for helping them avoid self-harm should they find themselves in their chosen
critical situation. Consistent with several studies (Elliott et al., 2021), this task was presented a further
three times, thus encouraging the formation of four implementation intentions in total.

The control intervention

An active control group was used to compensate for the possible demand placed on the experimental
condition by the volitional help sheet (Rosenthal, 1966). The control intervention contained the same
list of 20 critical situations that was used in the implementation intention intervention. However, the
critical situations were presented as WHEN statements rather than IT statements (e.g., ‘T am most likely
to self-harm WHEN T feel hopeless’). Consistent with the approach used in several studies (Elliott
et al., 2021) the control participants were asked to select the four critical situations that would tempt
them the most to self-harm. However, rather than link each critical situation with a goal-directed re-
sponse, and therefore form implementation intentions, they were asked to try to avoid self-harming in
their chosen critical situations over the next three months.

The outcome variables
Self-harm behaviour in specified and unspecified critical situations

The method used in previous studies for measuring behaviour in specified and unspecified critical
situations was followed (Elliott et al., 2021). The participants were asked: ‘How many times, over the
LAST 3 months, have you harmed yourself in the following situations?’ They were then presented with
the 20 critical situations that were contained in the interventions. For each situation, the participants
responded on a 9-point scale (1 =2No times to 9 = Many times). The mean of the items that corresponded
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IMPLEMENTATION INTENTIONS AND SELF-HARM | 7

to the four critical situations selected by the participants in the interventions was used as the final meas-
ure of self-harm behaviour at both pre-intervention (@ =.90) and post-intervention (a=.94). The final
measures of self-harm behaviour in unspecified critical situations were calculated by taking the means
of the items that corresponded to the remaining, unchosen, situations (@ =.91 at pre-intervention and
a=.94 at post-intervention).

Suicidality

Following Armitage et al. (2016), the four items from the Suicide Behaviour Questionnaire-Revised
(SBQ-R; Osman et al.,, 2001) were used as separate outcome measures (see Tables 2—4). These items
have been combined into a single scale in several studies of self-harm (Akram et al., 2020). However,
this made no difference to the present findings.

The moderator variables

Goal intention

Four standard items (Fishbein & Ajzen, 2010) were used to measure goal intentions (e.g., ““To what
extent do you intend to avoid harming yourself over the NEXT 3 months?”). These were measured on

TABLE 2  Analyses of variance (ANOVAs) testing pre-intervention differences between dropouts versus study
completers, and control versus experimental conditions.

Dependent variable F (df=1,467) MSE P d

Attrition (0 =Dropouts; 1 =Study Completers)

Self-harm in specified situations .05 3.79 .823 —.02
Self-harm in unspecified situations 5.85 3.00 .016 22
SBQ-R Suicidal ideation and behaviour .61 2.03 A37 .07
SBQ-R Frequency of suicidal thoughts .07 2.03 790 -.03
SBQ-R Threat to die by suicide 17 191 .682 .04
SBQ-R Likelihood of a future suicide attempt 3.11 1.74 .079 .16
Goal intention 4.84 3.34 .028 —.20
Mental imagery 2.45 3.48 119 15
Exposure to friend self-harm 10.88 5.04 .001 31
Exposure to family self-harm 15 7.38 702 .04
Condition (0= Control; 1 = Experimental)
Self-harm in specified situations 14 3.79 707 -.03
Self-harm in unspecified situations 1.23 3.03 .269 —-.10
SBQ-R Suicidal ideation and behaviour .04 2.04 .833 —-.02
SBQ-R Frequency of suicidal thoughts .08 2.03 773 -.03
SBQ-R Threat to die by suicide .59 1.91 443 -.07
SBQ-R Likelihood of a future suicide attempt .87 1.74 .352 .08
Goal intention 1.65 3.37 199 —12
Mental imagery 1.75 3.49 186 12
Exposure to friend self-harm .90 5.76 .343 .09
Exposure to family self-harm .92 7.37 .337 .09

Abbreviation: SBQ-R, Items from the Suicide Behaviour Questionnaire-Revised.
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IMPLEMENTATION INTENTIONS AND SELF-HARM 9
TABLE 4 Multiple linear regressions testing moderation effects.
Variables R F p d
Regression 1: Predicting post-intervention self-harm in .57 62.78
specified situations
Pre-Intervention Self-Harm in Specified Situations R 1.28
Condition (0 = control; 1 =experimental) —-.17 —-.10
Goal Intention —. 2008 —.32
Mental Imagery .08 .16
Exposure (Friends) .03 .08
Exposure (Family) .03 .10
Condition X Goal Intention —.22% -.23
Condition X Mental Imagery —.23%* —.24
Condition X Exposure (Friends) .02 .02
Condition X Exposure (Family) .05 .08
Regression 2: Predicting post-intervention self-harm in 73 127.13
unspecified situations
Pre-Intervention Self-Harm in Unspecified Situations il 1.54
Condition (0 = control; 1 = experimental) —.05 —.05
Goal Intention —.10%** =32
Mental Imagery .01 .02
Exposure (Friends) .02 .07
Exposure (Family) .01 .04
Condition X Goal Intention —.13* =23
Condition X Mental Imagery —.13* —.23
Condition X Exposure (Friends) .03 .06
Condition X Exposure (Family) .02 .05
Regression 3: Predicting post-intervention SBQ-R suicidal .27 18.70
ideation and behaviour
Pre-Intervention SBQ-R Suicidal Ideation and S5HHk 93
Behaviour
Condition (0 = control; 1 =experimental) .08 .03
Goal Intention —.04 —-.10
Mental Imagery —.01 -.03
Exposure (Friends) .00 .01
Exposure (Family) —.01 —.04
Condition X Goal Intention .04 .06
Condition X Mental Imagery .06 .09
Condition X Exposure (Friends) .01 .01
Condition X Exposure (Family) —.02 -.03
Regression 4: Predicting post-intervention SBQ-R .25 16.54
frequency of suicidal thoughts
Pre-Intervention SBQ-R Frequency of Suicidal S .70
Thoughts
Condition (0= control; 1 = experimental) .06 .05
Goal Intention ={0g= —.24
Mental Imagery .08* 21
(Continues)
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TABLE 4 (Continued)

Variables R F p d
Exposure (Friends) —.02 —.06
Exposure (Family) —.02 —.09
Condition X Goal Intention .02 .02
Condition X Mental Imagery .09 13
Condition X Exposure (Friends) —.01 —.03
Condition X Exposute (Family) .01 .03

Regression 5: Predicting post-intervention SBQ-R threats 29 19.75

to die by suicide
Pre-Intervention SBO-R Threats to Die by Suicide 54 1.06
Condition (0= control; 1 =experimental) 13 1
Goal Intention .00 .01
Mental Imagery .00 .01
Exposure (Friends) —.00 —.00
Exposure (Family) —.01 -.03
Condition X Goal Intention —.01 —.01
Condition X Mental Imagery —.01 —.02
Condition X Exposure (Friends) .01 .01
Condition X Exposure (Family) .02 .05
Regression 6: Predicting post-intervention SBQ-R .36 26.85
likelihood of future suicide attempt
Pre-Intervention SBQ-R Likelihood of Future Suicide Bl 1.06
Attempt
Condition (0= control; 1 = experimental) —-.10 —.09
Goal Intention —.07* —.21
Mental Imagery —.04 —-.10
Exposure (Friends) .01 .04
Exposure (Family) .00 .02
Condition X Goal Intention —.00 —.00
Condition X Mental Imagery .02 .02
Condition X Exposure (Friends) .08 18
Condition X Exposute (Family) .04 .09

Note: *p< .05, *p< 01, %% < 001.

Abbreviation: SBQ-R,Items from the Suicide Behaviour Questionnaire-Revised.

9-point scales (e.g., 1 = No extent at all to 9 = A great extent). The mean of the four items produced the final

measure of goal intention to avoid self-harm (¢ =.78).

Mental imagery
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Six items from the modified version of the 21-item Social Cognitions Interview (Holaday &
Brausch, 2015) were used to measure mental imagery (e.g., “How often do you find yourself thinking
about a time when you tried to hurt yourself in the past”). These were measured on 9-point scales
(1= Newver to 9= Often). The final measure of mental imagery was calculated by taking the mean of the
six items (@ =.78).
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IMPLEMENTATION INTENTIONS AND SELF-HARM 1

Exposure to self-harm

Two items identified from previous studies (O'Connor et al., 2012) were used to measure exposure to
self-harm in the last three months: “Has anyone among your close friends attempted suicide or harmed
themselves?” and “Has anyone among your family attempted suicide or harmed themselves?” (both
scored as 1= None of them to 9=Many of them). The two items were not correlated (r=—.02, N=4069,
p=.610) so were treated as separate measures of exposure in the subsequent data analyses, consistent
with previous research (O'Connor et al., 2012).

RESULTS
Response rates and tests of attrition

A total of 469 participants completed a pre-intervention questionnaire (7= 230 in experimental condi-
tion and #=239 in control condition) and 216 completed a post-intervention questionnaire (=103 in
the experimental condition and #=113 in the control condition). This completion rate compares fa-
vourably with previous studies of implementation intentions (Armitage et al., 2016) and self-harm more
generally (Rasmussen et al., 2016).

Analyses of Variance (ANOVAs) were conducted to test for potential pre-intervention differences
between the study completers (#=216) and dropouts (#=253). The dependent variables were the out-
come and moderator variables at pre-intervention. The independent variable was attrition (0 =dropouts;

=study completers). As Table 2 shows, the only detectable differences between the study completers
and dropouts were for the measures of self-harm in unspecified critical situations, goal intention and
exposure to self-harm by friends. Compared with the dropouts, the study completers reported self-
harming less frequently in unspecified critical situations (M=4.45, SD=1.56 vs. M=4.83, §D=1.87),
higher goal intention to avoid self-harm (M=6.07, SD=1.66 vs. M=5.70, SD=1.96) and lower expo-
sure to self-harm by their friends (M=2.69, SD=2.14 vs. M=3.42, SD=2.50).

Given the detectable differences between the study completers and dropouts, the intention to
treat procedure (Hollis & Campbell, 1999) was used in the subsequent data analyses. The partici-
pants who dropped out of the study at post-intervention were treated as “no-changers” by imputing
their pre-intervention scores into the post-intervention measures. This is a standard technique that
is commonly used in intervention research because it preserves the initial sample. This prevents
the loss of power due to attrition and provides conservative estimates of intervention effects that
are derived from the full sample, rather than a potentially biased sample of study completers only
(Lachin, 2000; McCoy, 2017).

Tests of randomization

ANOVAs were also conducted to test for potential differences at pre-intervention between the experi-
mental and control conditions. The dependent variables were the outcome and moderator variables at
pre-intervention. The independent variable was condition (0= control; 1=experimental). As Table 2
shows, there were no differences observed between the experimental and control groups therefore ran-
domization to conditions was deemed to be successful.

Descriptive statistics

Table 3 shows that the sample reported a moderate-to-high frequency of self-harm in specified criti-
cal situations (i.e., the sample means on this measure were between the mid-point [5] and top [9]
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12 | PATERSON ET AL.

of the scale). It also reported a moderate frequency of self-harm in unspecified critical situations,
moderate levels of suicidal ideation and behaviour and suicidal thoughts, infrequent threats to die by
suicide, a low likelihood of a future suicide attempt, high levels of goal intention to avoid self-harm,
high levels of self-harm and suicide-related mental imagery, and low levels of exposure to self-harm.
It is noteworthy, that the mean for the pre-intervention measure of self-harm in specified situa-
tions was higher than was the mean for the pre-intervention measure of self-harm in unspecified
situations. This difference was found to be statistically significant for the experimental condition,
#(229)=29.80, p<.001, 4=1.96, and control condition, #238) =29.73, p<.001, 4=1.92. This sug-
gests that the participants in both conditions were selecting the critical situations that would most
tempt them to engage in self-harm, as instructed.

The effect of implementation intentions on self-harm in specified
critical situations

An Analysis of Covariance (ANCOVA) was conducted to test whether the experimental condition re-
ported self-harming less frequently than the control condition at post-intervention in specified criti-
cal situations (hypothesis 1). The dependent variable was self-harm in specified critical situations at
post-intervention. The covariate was self-harm in specified critical situations at pre-intervention. The
independent variable was condition. Contrary to hypothesis 1, there was no statistically significant dif-
ference between the conditions (Table 3).2

To test whether goal intention (hypothesis 2), mental imagery (hypothesis 3), and exposure to
self-harm (hypothesis 4), moderated the effect of implementation intentions on the frequency of self-
harm in specified critical situations, a moderated multiple regression was conducted with follow-up
simple slopes analyses of any significant interactions (Aiken & West, 1991). The dependent variable
was self-harm in specified critical situations at post-intervention. The independent variables were
self-harm in specified situations at pre-intervention, condition, the potential moderators and the two
way-interactions between condition and each potential moderator. Potential multicollinearity was
reduced by centring the independent variables prior to the computation of the interactions (Aiken &
West, 1991).

The regression accounted for 57% of the variance (Table 4). The condition X goal intention and con-
dition X mental imagery interactions were independent predictors. Consistent with hypotheses 2 and 3,
the follow-up simple slopes analyses showed that the experimental condition reported lower levels of
self-harm in specified critical situations than did the control condition at high (mean + 15D) but not at
low (mean — 15D) levels of goal intention (Figure 1) and mental imagery (Figure 2). Given that the two-
way interactions between condition and the two exposure to self-harm measures were not statistically
significant (Table 4), hypothesis 4 was not supported.

The effect of implementation intentions on the other outcome variables

The same statistical procedures that were used to test the hypotheses were used to test the effects of
implementation intentions on the other outcome variables. ANCOVAs showed that there were no
differences between the conditions on the other outcome variables (Table 3). The regression analyses
revealed that the only interaction effects were for condition X goal intention and condition X mental
imagery in the prediction of self-harm behaviour in unspecified critical situations (Table 4). However,
simple slopes analyses showed that condition was not a statistically significant predictor at either high
(mean+ 15D) or low (mean—15D) levels of goal intention (f=—.22, p=.103, d=—.15 and =11,
p=.405, d=.08, respectively) or mental imagery (f=—.23, p=.070, d=—.17 and =10, p=.448,
d=.07, respectively).
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DISCUSSION

This study was conducted to provide the first test of whether an implementation intention interven-
tion can reduce self-harm in the community. It was hypothesized that self-harm in specified critical
situations would be reported less frequently by the experimental (implementation intention) condition
than the control condition (hypothesis 1). It was also hypothesized that a lower frequency of post-
intervention self-harm in specified critical situations would be observed in the experimental (vs. con-
trol) condition at high, but not low, levels of goal intention (hypothesis 2), self-harm and suicide-related
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mental imagery (hypothesis 3), and exposure to self-harm (hypothesis 4). The main and moderator
effects were also tested using measures of self-harm in unspecified critical situations and suicidality to
explore potential spill-over effects.

The effect of implementation intentions on self-harm and the other outcomes

Contrary to hypothesis 1, no overall difference was found between the experimental and control
conditions in the frequency of self-harm behaviour in specified critical situations at 3-month post-
intervention. However, as expected, there was evidence that goal intentions and mental imagery
moderated the implementation intention intervention. In support of hypothesis 2, the experimental
condition reported self-harming less often in specified critical situations than did the control con-
dition at high (mean+ 15D) but not low (mean—15D) levels of goal intention to avoid self-harm.
The effect size was d=—.20. While this is recognized as a small effect size (Cohen, 1992), it is
within the range of effect sizes that have been found in previous studies of implementation inten-
tions for other social behaviours (Gollwitzer & Sheeran, 2006) and self-harm in people who present
to hospital (Armitage et al., 2016). This finding is also in line with Gollwitzet's (1993) theoretical
proposition that implementation intentions promote goal-intended behaviour because they generated
behaviour-change for people with the relevant goal intention (also see Elliott & Armitage, 2006;
Sheeran et al., 2005 [study 1]). In the present context, this finding demonstrates, for the first time,
that implementation intentions can reduce self-harm in the community generally for those people
who are theoretically appropriate to target with this type of intervention (i.e., those with the neces-
sary goal intention to avoid self-harm).

In support of hypothesis 3, the experimental condition also reported self-harming less frequently
than did the control condition at high, but not low levels of mental imagery (/= —.22). Although expo-
sure did not moderate the effects of implementation intentions, in contrast to hypothesis 4, the findings
provide some evidence that implementation intention interventions can change the behaviour of those
individuals who are at greatest risk of self-harm and who are likely to have the most difficulty regulat-
ing their behaviour. The present findings therefore attest to the efficacy of implementation intentions
(Gollwitzer & Sheeran, 20006).

For the other outcome measures, there were no effects of implementation intentions, overall or at
any level of the moderators. These results imply that the observed reductions in self-harm behaviour
in specified critical situations (at high levels of goal intention and mental imagery) do not generalize
to reductions in self-harm in unspecified situations. While this finding is consistent with some studies
(Elliott et al., 2021; Webb & Sheeran, 2007), other studies have shown that implementation intentions
generate behaviour-change in unspecified critical situations to the extent that those unspecified critical
situations share enough salient features with the situations that are specified (Brewster et al., 20106).
Future research could test the extent to which implementation intention interventions can produce
reductions in self-harm in contextually similar critical situations to those specified by the participants.

The null results on the additional outcome measures also imply that implementation intentions
are unable to reduce suicidality outcomes in a general community sample. This is not consistent with
Armitage et al. (2016) who administered a similar implementation intention intervention, but with
patients admitted to hospital for self-harm. It is possible that implementation intentions to reduce self-
harm are better equipped to reduce measures of suicidality in hospital patients compared with the com-
munity because suicidal intent is more common for people who are admitted to hospital after self-harm
(Hawton et al., 2009). Indeed, mean scores on the suicidality outcomes are higher in suicidal sub-groups
(Osman et al., 2001). In accordance with this reasoning, the means on the suicidality outcomes in this
study tended to be low, suggesting little scope for reductions.
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Practical implications

The findings imply that implementation intention interventions are likely to be useful for reducing
self-harm in the community for those who possess the required goal intention (i.e., to avoid harming
themselves). Such individuals are likely to be prevalent in the population. As mentioned in the introduc-
tion, research suggests that the avoidance of self-harm is goal-intended for many individuals (Armitage
etal., 2016; O'Connor & Armitage, 2003), which is consistent with the findings of this study as the sam-
ple means indicated an overall orientation towards the avoidance of self-harm. Also, in addition to the
findings reported in the results section, 15% of the sample in this study scored above the mean+ 15D on
the measure of goal intention (i.e., the level at which the experimental condition was found to report a
significantly lower frequency of post-intervention self-harm than the control condition). Implementation
intentions are therefore likely to benefit hundreds of thousands of people in the UK alone, given that an
estimated 380,000 adults in Scotland (Scottish Government, 2020) and 3.92 million adults in England
(McManus et al.,, 2016) have ever reported harming themselves. In addition, reducing self-harm be-
haviour for these individuals is likely to reduce future cases of hospitalizations and suicide (Geulayov
et al., 2018) and other social and economic consequences of self-harm (Tsiachristas et al., 2020).

The main advantage of brief interventions, such as the one tested in this study, is that they can be
self-completed, making them cost-effective and easy to administer on a large scale. The present inter-
vention could therefore be incorporated into existing efforts to tackle self-harm in the community. It
could be administered in self-harm support groups (Boyce et al., 2018) or web-based applications for
self-harm (Cliffe et al., 2021). This would be beneficial for reaching individuals in the community given
that many do not seek medical or psychological treatment for their self-harm and therefore do not see a
health practitioner (McManus et al., 2019).

An additional advantage of an implementation intention intervention (e.g., the volitional help sheet
used in this study) is that it emphasizes the importance of linking a critical situation with a goal-directed
response. This practice could be incorporated into safety planning interventions that are administered
to people who self-harm (Stanley & Brown, 2012), including the Attempted Suicide Short Intervention
Programme (Gysin-Maillart et al., 2016). Such interventions include the self-identification of warning
signs (e.g., critical situations) and coping strategies (e.g., goal-directed responses) with the support of a
clinician or therapist. However, they do not require people to link the two components together. This
is known to compromise behaviour-change (Armitage, 2008). Volitional help sheets could, therefore,
support these existing self-harm planning interventions by providing a means of helping people identify
and link warning signs with effective coping strategies.

Methodological considerations

Methodological features of this study need to be considered when interpreting the results. First,
the study focused on self-harm irrespective of motivation, consistent with many studies (Armitage
etal., 2016; Rasmussen et al., 2016) and UK guidelines for the management and prevention of self-harm
(NICE, 2022). However, in the self-harm literature, some researchers have distinguished self-harm with
suicidal intent from self-harm without suicidal intent. Despite overlapping, these are theoretically and
empirically independent behaviours (Butler & Malone, 2013). Research testing the extent to which im-
plementation intention interventions can reduce these two types of self-harm behaviours, separately, is
therefore warranted. Nevertheless, focusing on self-harm irrespective of motivation can be considered
a strength of the study because it enables greater generalizability.

Second, self-reported measures of behaviour were used. Such measures are potentially susceptible
to affective (Watkins et al., 1996), cognitive (Fulcher, 2003) and self-presentational (Paulhus, 2002)
biases. However, the findings are held with confidence. All outcome measures were self-reported and
the significant effects were specific to the measure of behaviour in specified critical situations, in line
with expectations. Additionally, in the social sciences, self-report is recognized as a valuable method for
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measuring behaviour in research on self-harm (Melson & O'Connor, 2019), suicidal ideation (Moscardini
et al., 2021) and many other behaviours (Lansdown et al., 2021). A randomized controlled design was
also used, meaning that any potential biases in self-reported measures would have been equalized across
the conditions. Furthermore, both conditions received an intervention, which reduces the possibility
that demand effects accounted for the findings (Rosenthal, 1966). Meta-analytic evidence also shows
that implementation intentions generate similar-sized changes in self-report behaviour measures as they
do in objective measures (Gollwitzer & Sheeran, 2000).

Third, the implementation intention intervention was tested over a three-month period. Although
a longer period may demonstrate longer-term intervention effects, it should be noted that many stud-
ies have tested implementation intentions over shorter period that the one used in this study (Carrero
et al., 2019). In addition, implementation intention effects have been shown to increase over time
(Sheeran & Orbell, 1999).

Finally, the implementation intention intervention used in this study was administered to the general
adult population within the community (aged 18+). Future research is needed to test the effectiveness
of the intervention at reducing self-harm in other groups. In particular, previous research has shown
that many critical situations, which can trigger self-harm, are similar in adolescent and adult cohorts
(McManus et al., 2016; Scoliers et al., 2009). However, there are some situations (e.g., problems with
schoolwork or being bullied) which have greater relevance to adolescent self-harm (Madge et al., 2011).
Further research with adolescents is therefore required, not only to test the effectiveness of the present
intervention in this specific cohort, but also to co-design and refine its content prior to administration.
Including individuals with lived experience at the development stage of an implementation intention
intervention would be beneficial as it has been found to lead to the identification of additional critical
situations and goal-directed responses (Keyworth et al., 2021) with the final version of the intervention
rated positively by participants (Keyworth et al., 2021, 2022).

CONCLUSIONS

This study provides the first evidence that implementation intentions can reduce self-harm in the com-
munity. The intervention reduced self-harm in the critical situation specified in people's implementation
intentions for those with the required goal intentions to avoid self-harm and for those at the greatest
risk as indicated by frequently experienced self-harm and suicide related mental images. Future research
is needed to provide a controlled test of whether reductions in self-harm can generalize from specified
critical situations to contextually similar situations. Research is also needed to test the extent to which
implementation intentions can reduce self-harm in a community sample with and without suicidal in-
tent, separately.
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ENDNOTES

! The data that support this study are not publicly available due to ethical restrictions. The corresponding author may be contacted
with any requests to run specific statistical analyses.

The intention to treat procedure used in the data analysis ensured that the achieved sample (7=469) exceeded the required
sample reported in the ‘participants’ section (#=259). The analyses were therefore sufficiently powered. However, given the
sample of study completers (7=216) was lower than the required sample, all the ANCOVAs presented in Table 3 were re-run
as ANOVAs. Power analyses indicted that these ANOVAs required a sample of #=204. Both the intention-to-treat sample and
the sample of study completers exceeded this requirement, and the ANOVA findings were the same as the ANCOVA findings
presented in Table 3 (i.e., there were still no significant differences between the experimental and control conditions on any out-
come measure). Also note that the target sample reported in the ‘participants’ section was the largest sample that was required
for any of the reported analyses. These were the ANCOVAs. A power analysis indicated that a sample of #»=114 was required
for moderated linear regressions, which are reported later in the text. Both the intention-to-treat sample and the sample of study
completers exceeded this requirement.
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