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Abstract
Brief contact intervention (BCI) is a low-cost intervention to prevent re-attempt sui-
cide. This meta-analysis and meta-regression study aimed to evaluate the effect of 
BCI on re-attempt prevention following suicide attempts (SAs). We systematically 
searched using defined keywords in MEDLINE, Embase, and Scopus up to April, 
2023. All randomized controlled trials (RCTs) were eligible for inclusion after qual-
ity assessment. Random-effects model and subgroup analysis were used to estimate 
pooled risk difference (RD) and risk ratio (RR) between BCI and re-attempt pre-
vention with 95% confidence intervals (CIs). Meta-regression analysis was carried 
out to explore the potential sources of heterogeneity. The pooled estimates were 
(RD = 4%; 95% CI 2–6%); and (RR = 0.62; 95% CI 0.48–0.77). Subgroup analysis 
demonstrated that more than 12 months intervention (RR = 0.46; 95% CI 0.10–0.82) 
versus 12 months or less (RR = 0.67; 95% CI 0.54–0.80) increased the effective-
ness of BCI on re-attempt suicide reduction. Meta-regression analysis explored that 
BCI time (more than 12 months), BCI type, age, and female sex were the potential 
sources of the heterogeneity. The meta-analysis indicated that BCI could be a valua-
ble strategy to prevent suicide re-attempts. BCI could be utilized within suicide pre-
vention strategies as a surveillance component of mental health since BCI requires 
low-cost and low-educated healthcare providers.

Keywords  Brief contact intervention · Review · Meta-regression · Re-attempt · 
Suicide
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PHC	� Primary health care
ORs	� Odds ratios
RD	� Risk difference
RR	� Relative risk
SAs	� Suicide attempters
SBs	� Suicidal behaviors
RCT​	� Randomized controlled trial
TAU​	� Treatment as usual

Introduction

Suicide is recognized as a critical public health issue by the World Health Organization 
in its Comprehensive Mental Health Action Plan (Fakhari et al., 2022a; Saab et al., 
2021). Annually, almost one million people have died from suicide around the world 
(Azizi et al., 2021). The global age-adjusted rate for suicide was 10.5 per 100,000 per-
sons in 2016 (Fakhari et al., 2021a). Suicide was the leading cause of age-standardized 
years of life lost in the Global Burden of Disease region of high-income Asia Pacific 
countries. Suicide is also the top ten causes of mortality in regions of Eastern Europe, 
Central Europe, Western Europe, Central Asia, Australasia, southern Latin America, 
and high-income North America Global suicide deaths and proportions increased by 
817,000 (from 762,000 to 884,000) and 6.7% (95% confidence interval from 0.4 to 
15.6%) in 2016, respectively (Naghavi, 1990; Tait & Michail, 2014).

Findings indicated that most re-attempt suicides took place within the 
first-6 months of follow-up after suicide attempted (SA). It is estimated that 19% of 
previously attempted suicide survivors have re-attempted suicide within two years 
(Irigoyen et al., 2019). Mendez-Bustos et al., in a systematic review of 86 studies 
found re-attempt suicide was associated with the history of suicidal behavior, sui-
cide ideation, unemployment, single status, psychiatric disorders, and stressful life 
events (Mendez-Bustos et al., 2013). Evidence showed that alcohol abuse, anxiety 
disorder, and individuals with a history of more than 2 SAs in the past 3 years were 
found to be significantly associated with the risk of a further SA (Appleby et  al., 
1997; Demesmaeker et al., 2021). Likewise, a prospective study in Iran revealed that 
81.3% of suicide re-attempters have occurred within the first-18 months of followed-
up (Esmaeili et al., 2021).

Suicide prevention is a global priority (WHO 2013–2030) and one of the United 
Nations Sustainable Development Goals (Goal 3.4.2) (Organization, 2018). Numer-
ous studies have been conducted on preventive measures and strategies to prevent 
suicide re-attempts (Beautrais et  al., 2010; Bongiorno et  al., 2020; Fleischmann 
et al., 2008; López-Goñi & Goñi-Sarriés, 2021; Luxton & June, 2013). For example, 
one study compared communication patterns immediately before attempting suicide 
with low-risk periods, by analyzing private text messages (SMS), and identified pat-
terns such as the idea of suicide or depression in them (Glenn et al., 2020). Other 
studies evaluated the role of psycho-social (Silva et al., 2021), and psychopharmaco-
logical (Michel et al., 2021) interventions with insignificant associations following 
SA, and a study assessed telephone calls (Vaiva et al., 2011) at 4 and 8 months after 
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a SA and no significant association was found between the intervention and control 
group in the number of subsequent attempters in one year.

Brief Contact Interventions (BCIs) are low-cost, non-intrusive interventions that 
seek to maintain long-term contact with patients after SA, without the provision of 
additional therapies (Milner et al., 2016). Findings showed that BCI was associated 
with a lower risk of suicide after SA through using measures that seek to maintain 
long-term contact with patients after SA or suicidal behaviors. After any suicidal 
behaviors, BCI could have an important element of prevention against suicide and 
SA (Riblet et al., 2017). Prevention of suicide re-attempt is a high priority in mental 
health systems; however, the summary and pooled effect of BCI on re-attempt sui-
cide prevention across sex, age and the lifespan is poorly understood. A cohort study 
of people who survived suicide during two years of follow-up periods indicated that 
psychotherapy was not significant to prevent a re-attempt in the high-risk population 
(Irigoyen et al., 2019).

There is increasing interest in the mental health profession in the use of the most 
effective suicide prevention interventions and programs, where the majority of sui-
cides and SA have occurred among cases who have the history of SA (Pinikahana 
et  al., 2003; Procter, 2005). The BCI could be used for improving mental health 
practice at a huge level in both low and high resource settings, given the BCI needs 
low-cost and low-educated healthcare providers. Low-cost and brief interventions 
are suggested to prevent suicide (Ammerman et al., 2020; Irigoyen et al., 2019). Fol-
low-up contacting of attempters is an effective and low-cost strategy for re-attempt 
suicide prevention. To the best of our knowledge, no comprehensive meta-analysis 
and meta-regression were conducted on the effect of BCI such as telephone, text 
message, and postcard follow-up to prevent re-attempt suicide.

The present systematic review, meta-analysis, and met-regression aimed to pro-
vide and synthesize the role of BCI on re-attempt suicide prevention among attempt-
ers by pooled estimating of measure of associations including risk difference (RD) 
and risk ratio (RR) and also to explain the potential sources of the heterogeneity 
between studies, and how BCI would work better for some groups of populations 
regarding demographic characteristics.

Methods

Search Strategy

We have conducted a Literature search systematically in all databases including Sco-
pus, Web of Science, MEDLINE/PubMed (via Ovid) and Embase from database incep-
tion up to April 2023. Besides, we have also included the critical information from the 
reports and website of World Health Organization (WHO). The reference lists of all 
identified records were screened to find out more relevant studies. We searched records 
reporting any interventions against re-attempt suicide among the first-time attempters. 
The initial search terms were “re-attempt” OR “suicide” in the title and/or abstract. The 
final search used the relevant MeSH terms and text words related to re-attempt in con-
junction with “recurrent” OR “again” AND “suicide” OR “attempt” OR “attempted” 
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OR “suicidal behavior” OR “suicidal behavior” AND “prevention” OR “control” OR 
“intervention” OR “telephone” OR “postcard” OR “message” OR “phone” OR “call.” 
There were no language restrictions.

Brief Contact Intervention (BCI)

BCI can be defined as a method of regular brief caring or follow-up of the SA after dis-
charge through telephone calls, messages, letter reminders, SMS, or postcard to reduce 
or against re-attempt suicide irrespective of their age and gender. All randomized con-
trolled trials (RCTs) articles evaluated the effect of BCI on re-attempt suicide preven-
tion were eligible for the study.

Eligibility

The study included only RCTs. Therefore, the inclusion criteria were all RCTs assessed 
the impact/effectiveness of BCI in the prevention of recurrent/reattempt suicide and/or 
attempt after a SA (previous).

The exclusion criteria were:

(1)	 Reviews, letters, conference abstracts, editorials, commentaries, study protocol, 
cross-sectional and observational studies, and qualitative articles,

(2)	 Studies assessed the prevention of suicidal behaviors among patients/people who 
had no history of suicidal behavior in the past,

(3)	 Studies compared the effect of two brief interventions and/or smartphone appli-
cations in preventing suicide reattempt,

(4)	 Drug treatments in prevention of repeat/reattempt suicidal behaviors

Comparison

The impact of BCI on re-attempt suicide prevention was compared between groups 
(intervention and control) among the included RCT articles. The control group was 
Treatment as Usual (TAU), and the intervention group was TAU + BCI. No brief inter-
vention contacts were done for controls (they received routine care). For TAU group, 
there was reported no follow-up care in the original studies.

Outcomes

The primary outcome measure was risk difference (RD) (Mansournia et  al., 2021, 
2021b) of re-attempt between intervention and control groups among first-time suicide 
attempters. The secondary outcome measure was risk ratio (RR).
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Data Selection and Extraction

Two reviewers (HA, EDE) screened and selected independently, in a blinded and 
standardized way, the relevant full-text records via the title and abstract screen-
ing. Data extracted comprised the name of the first author, publication year, 
country, type of intervention, intervention time (12 months or less vs. more than 
12 months), number of samples and study groups, demographic characteristics of 
participants, and effect measures including RR and RD.

Quality and Risk of Bias Assessment

The quality of included articles was assessed using the modified Downs and Black 
checklist. The checklist was designed to model judgments according to the grad-
ing of recommendations, assessment, development and evaluations (GRADE) 
criteria and comprising the following domains: (a) Reporting (b) External valid-
ity (c) Internal validity (bias) (d) Internal validity (confounding- selection bias) 
(Mansournia et  al., 2017, 2018), and “(e) Power (Greenland 2015). Following 
the original guidance by Downs and Black, (though with a slight variation), we 
derived an overall summary risk of bias judgment (excellent; good; fair; poor) for 
each specific outcome, whereby the overall risk of bias for each study was deter-
mined by the highest risk of bias level in any of the domains that were assessed 
(Table 1). All of instrument items were evaluated in a blinded, standardized way 
by two authors (HA and EDE) how were Epidemiologist. The final included stud-
ies were decided through the consensus of the two authors (HA, EDE). If disa-
greements, the third author (AF) would make the final decision.

Statistical Approach

Random-effects model (Grindem et  al., 2019) was used to estimate the pooled 
risks ratio (RR); the ratio of the probability of suicide re-attempt in the inter-
vention group (BCI) to the probability of in the control group; and risk differ-
ence (RD); the difference in risk of suicide re-attempt between the intervention 
group and control group; to the association between the impact of BCI and sui-
cide re-attempt prevention (reduction) with 95% confidence intervals  (Mansour-
nia et al., 2022, Greenland, 2022) . Subgroup analyses were done by intervention 
time (12 months or less, and more than 12 months). I2 was used to assess between 
studies heterogeneity. Then, we carried out a meta-regression analysis to explain 
the effect of age, sex, BCI duration (more than 12 months vs. less than 12), on the 
heterogeneity, when I2 was above 50% (Fathizadeh et al., 2020).The age and BCI 
duration were considered as quantitative variables, and for sex, we included the 
proportion of female sex ratio for each study in the meta-regression analysis. All 
analysis were performed using STATA version 14 (StataCorp, College Station, 
TX, USA).
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Results

Characteristics of Studies

Through electronic searching, we identified 67,582 articles from which titles and 
abstracts were reviewed according to the inclusion criteria so that 236 studies 
were selected for full-text screening.. Finally, 19 RCTs, shown in the PRISMA 
flow diagram (Fig. 1), were included in the meta-analysis. Out of those, 19 and 
17 RCTs were assessed in the meta-regression analysis for exploring the poten-
tial sources of the heterogeneity of pooled RD and RR, respectively. Two article 
not reported values for RR and/or absolute numbers.

Table 2 shows  characteristics of the studies, published between 2002 and 2022 
, including 13,715first-time SA participants. The mean (range) age of the partici-
pants was 32 (26–45) years and 60% (range: 55–74%) of them were female. Also 
12 studies (70%) have continued the BCI for 12 months or less (Table 2).

Table 1   Risk of bias summary in of the included studies

L Low risk, M Moderate risk, H: High risk

Author name, references Reporting Eternal 
validity

Internal 
validity 
(bias)

Internal validity 
(confounding)

Overall quality

Vaiva (2006) L L L L Low risk
Messiah (2019) L M L L Low risk
Gysin-Maillart (2016) L L L M Moderate risk
Vaiva (2018) L M L M Moderate risk
Fleischmann (2008) L L H L Low risk
Amadéo (2015) L M L L Low risk
M. Cedereke (2002) L L M M Low risk
Comtois (2019) L L L H Moderate risk
Connor (2017) L L L L Low risk
MalakoMti (2021) L L L M Low risk
Chen (2013) M M L L Moderate risk
Evans (2005) L L M L Low risk
Hassanian-Moghaddam ( 2011) L M L L Low risk
BeaMtrais (2010) L M L L Low risk
CARTER (2007) L L M M Moderate risk
Bertolote (2010) L L M L Low risk
Robinson (2012) L M L L Low risk
Goni-Sarrie (2022) L M L L Low risk
Mosavi (2014) M M L M High risk
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Meta‑analysis

Among the studies included the highest (28%) and lowest (− 0.02%) RD were 
reported in Gysin-Maillart et al. (2016) and Evans et al. (2005) studies, respec-
tively. Likewise, the highest (0.10) and lowest (1.26) RR were reported by Ama-
déo et al. (2015), and Fleischmann et al. (2008).

A random effects meta-analysis using 19 RCTs yielded the pooled RD esti-
mate of 4% (95% CI–6%); I2 = 68.9%, suggesting that the risk of re-attempt sui-
cide among attempters who received BCI intervention was 54 lower than con-
trol (TAU) attempters. Moreover, the random effects analysis of RR over 19 
studies showed a protective effect for BCI with RR = 0.62 (95% CI 0.48–0.77); 
I2 = 34.2%; indicating that in the BCI group, suicide re-attempt risk was 0.64 
times that of the control group (risk of re-attempt suicide was 0.64 times lower in 
the BCI group).

Records iden�fied through database 
searching 

(n =67,582)

Addi�onal records iden�fied through 
other sources 

(n =5)

Records a�er duplicates removed 
(n = 24,145)

Records screened 
(n = 24,145)

Records excluded by �tle and 
abstract (n = 23,909)

Full-text studies assessed for 
eligibility 
(n =236)

Full-text studies excluded, with 
reasons 
(n = 217)

Ineligible study design; not RCTs
(n = 193)
Ineligible popula�on, without a 
history of SA (n = 21)
Ineligible outcome and/or 
interven�on including drug
treatment, applica�ons, and 
psychological (n = 3)
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Fig. 1   Search results and study selection and inclusion process
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Subgroup Analysis by BCI Follow‑up Time

The pooled RD was 13% (95% CI 3–23%); I2 = 80.3% for “more than 12 months”, 
and 23 (95% CI 1–4%) I2 = 32.6% for “12 months or less” (Fig. 2).

The pooled RR was 0.46 (95% CI 0.10–0.82); I2 = 60.8%; for “more than 
12  months”, and 0.67 (95% CI 0.54–0.80); I2 = 0.0%; for “12  months or less” 
(Fig. 3). The interaction p-value was 0.002 and indicated that the impact of BCI was 
significant among groups of attempters who followed-up more than 12 months.

Meta‑regression

Table 3 indicates the potential sources of the heterogeneity (between studies vari-
ations) for estimating pooled RD using a multivariable meta-regression. BCI fol-
low-up time (more than 12 months vs. 12 months or less), BCI type (single brief 
intervention vs. multi interventions), age (quantitative), and female sex (the propor-
tion (%) of female participants in each study) all together explained 100% of the 
total variance between studies. These four variables together explained the main 
differences between studies regarding the measure of association (RD) in the asso-
ciation between BCI role and prevention of suicide re-attempt. According to the 

NOTE: Weights are from random effects analysis
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Fig. 2   Subgroup meta-analyses of risk difference (RD) with 95% CIs for the association between BCI 
and re-attempt suicide by follow-up time
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meta-regression analysis results, the effect of BCI was better in the following groups 
of attempters: more than 12 months BCI, BCI type (multi interventions), female sex, 
and young ages. In the other words, the impact of BCI was different regarding BCI 
time, sex, and age.

No meta-regression analysis was carried out for summary RR since the value of 
I-squared was 34% (less than 50%).

NOTE: Weights are from random effects analysis
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Fig. 3   Subgroup meta-analyses of risk ratio (RR) with 95% CIs for the association between BCI and re-
attempt suicide by follow-up time (The interaction p-value: 0.008)

Table 3   The potential sources of the heterogeneity in pooled Risk Difference (RD) estimate of re-attempt 
between BCI and control groups using a multivariable meta-regression analysis (n = 19)

I2 = 0.0%, Adjusted R2 = 76.0%

Variables Coefficient 95% CI p-value

BCI time (more than 12 months) 0.11 − 0.019 to 0.150 0.076
BCI type (multi interventions) 0.017 − 0.03 to 0.07 0.499
Age (years) 0.003 − 0.007 to 0.008 0.832
Percentage of female Sex (%) in the study − 0.009 − 0.006 to 0.20 0.482
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Discussion

This study is one of the limited meta-analysis and meta-regression of RCT stud-
ies, indicating the pooled estimates of risk difference (RD) and risk ratio (RR) 
measures for evaluating the impact of BCI on re-attempt suicide prevention. The 
study findings identified a statistically significant association between BCI and 
re-attempt, showing a significant decrease in re-attempt suicide. The pooled RR 
estimate indicated that first-time suicide attempters who received BCI interven-
tion had a lower risk (0.62 times) of re-attempt than the control group after dis-
charge of SA. Likewise, pooled RD measure was 4% (95% CI 2–7%), and the risk 
of re-attempt in the BCI group was 4% lower than in the control group. This study 
pooled data from 19 RCTs, showing a significant protective role of BCI on re-
attempt suicide prevention after discharge of SA.

Furthermore, our met-regression analysis revealed that the impact of BCI is 
different based on BCI time (more than 12  months follow-up vs. 12  months or 
less), female sex, and age. These variables explained the between studies vari-
ations. Moreover, in subgroup analysis by BCI time, we explored that “more 
than 12 months” more decreased the risk of re-attempt than “12 months or less”. 
Therefore, the findings of this study emphasize the effectiveness of more than 
12 months of BCI time on re-attempt suicide prevention. This finding in addition 
to being effective in the effective application of BCI in the field, can also be a 
departure point for conducting future studies. Therefore, this review recommends 
BCI is more effective when follow-up time is more than 12  months, amongst 
female sex, and not advanced age.

Regarding sex differences in suicide, commonly known as the gender paradox 
in suicide. While men are more likely to suicide, SA is more frequent in female 
sex. Although there are exceptions, this paradox occurs in most countries over the 
world, and it is partially explained by the preference of men for more lethal meth-
ods. (Azizi et  al., 2021; Barrigon & Cegla-Schvartzman, 2020; Hawton, 2000). 
Given that BCI is implemented after SA it could be more effective among the 
female sex to prevent reattempt.

In the current study, as in most of the original studies, BCI has reduced suicide 
re-attempt. In some original studies, BCI also reduced suicide re-attempts while 
there was no significant association. However, this meta-analysis increased sta-
tistical power by increasing the sample size, and determined small but clinically 
significant effects by combining data from numerous studies. So the results of 
this meta-analyses can provide better estimates of the relation in the population 
than single studies. The precision and validity of estimates can be improved as 
more data are used in a meta-analysis, and the increased amount of data increases 
the statistical power to detect an effect and finally achieve significant results in 
pooled estimation.

Suicide mortality was different in different places, between sexes, and among 
different age groups (Farahbakhsh et  al., 2020; Ferrari et  al., 2014; Rezaeian, 
2000). Suicide prevention measures that are informed by variances in death rates 
might be directed towards vulnerable populations (Naghavi, 1990). It is estimated 
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that there were 5 hospitalizations and 22 emergency ward admissions, for every 
suicide (Pearson et al., 2001). Previous findings reported that 16–34% of the indi-
viduals re-attempted within the first 1–2 years after a SA (Mendez-Bustos et al., 
2013). The economic and social implications of  suicide  and re-attempt suicide 
have led to progress of investigation on this type of social issue.

Suicide is a serious and emergency phenomenon and often occurs due to social 
and cultural issues and stressful life events (Fakhari et al., 2021b, 2022a). Therefore, 
BCI with regular follow-up of those taking action and providing support and coun-
seling services, and referring them in needed situations provides a very decisive role 
in preventing re-attempt suicide. In line with the results of this review, community-
based suicide prevention interventions and programs have shown that the manage-
ment and follow-up of suicide attempters is one of the effective interventions in sui-
cide prevention (Azizi et al., 2021; Fakhari et al., 2022b).

In this study, telephone calls were the common BCI intervention among included 
studies. Telephone calls and reminder letters or crisis or postcards are easy, low-cost, 
and relatively safe interventions to implement re-attempt risk reduction(Messiah 
et al., 2019). Contacting suicide attempters by phone and letter or card 6–18 months 
after attempted suicide can help reduce the proportion of people who re-attempted. 
Mobile contact and follow-up also enable identifying high-risk persons of further 
suicidal behaviors and timely referral for emergency care (Vaiva et al., 2006).

Considering the diversity and generally limited community-based resources for 
suicide attempters, BCI may have a significant role on re-attempt suicide prevention 
and health care costs, and can be easily applied in the various contexts (Gysin-Mail-
lart et al., 2016). Therefore, the present study had high internal and external validity 
by including RCT studies and real-world settings.

Furthermore, BCI could be kept within a multimodal strategy as a surveillance 
component, results of which could trigger more significant actions, including refer-
ring to health care, psychiatric and psychological contacts and therapeutic efforts.

Limitations

The study had some limitations. The study included RCTs conducted with different 
BCI types and from different settings adding a range of incidence rates for suicide 
and SA. To solve this problem, we measured the quality and risk of bias in these 
studies. Besides, to explore the impact of BCI type and the potential sources of the 
heterogeneity, a multivariable meta-regression analysis was performed.

Conclusion

This systematic review and meta-analysis showed that BCI could be a useful strat-
egy to prevent re-attempt rates among first-time suicide attempters. Meta-analysis 
using random-effects model demonstrated pooled RD and RR estimates of BCI 
on re-attempt suicide prevention (RD = 4% 95% CI 2–6%; and RR = 0.62 95% CI 
0.48–0.77). Subgroup analysis revealed that more than 12  months BCI time was 
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effective than 12 months or less in re-attempt prevention. Moreover, meta-regression 
analysis explored that BCI time (more than 12  months), the sample size of stud-
ies included, age, and sex (female) of the participants were the main sources of the 
heterogeneity.

Therefore, to address this ongoing public health problem, research must continue 
to provide the evidence basis for effective interventions that are responsive to local 
and national settings. Furthermore, BCI as evidence that recommended in this study 
could be utilized within suicide prevention programs as a surveillance component, 
since BCI require low-cost and unspecialized healthcare providers.
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