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ABSTRACT
Introduction  Effective, brief, low-cost interventions for 
suicide attempt survivors are essential to saving lives 
and achieving the goals of the National Strategy for 
Suicide Prevention and Zero Suicide. This study aims to 
examine the effectiveness of the Attempted Suicide Short 
Intervention Program (ASSIP) in averting suicide reattempts 
in the United States healthcare system, its psychological 
mechanisms as predicted by the Interpersonal Theory of 
Suicide, and the potential implementation costs, barriers 
and facilitators for delivering it.
Methods and analysis  This study is a hybrid type 1 
effectiveness–implementation randomised controlled 
trial (RCT). ASSIP is delivered at three outpatient mental 
healthcare clinics in New York State. Participant referral 
sites include three local hospitals with inpatient and 
comprehensive psychiatric emergency services, and 
outpatient mental health clinics. Participants include 400 
adults who have had a recent suicide attempt. All are 
randomised to ‘Zero Suicide-Usual Care plus ASSIP’ or 
‘Zero Suicide-Usual Care’. Randomisation is stratified 
by sex and whether the index attempt is a first suicide 
attempt or not. Participants complete assessments at 
baseline, 6 weeks, and 3, 6, 12 and, 18 months. The 
primary outcome is the time from randomisation to the 
first suicide reattempt. Prior to the RCT, a 23-person open 
trial took place, in which 13 participants received ‘Zero 
Suicide-Usual Care plus ASSIP’ and 14 completed the first 
follow-up time point.
Ethics and dissemination  This study is overseen by 
the University of Rochester, with single Institutional 
Review Board (#3353) reliance agreements from Nathan 
Kline Institute (#1561697) and SUNY Upstate Medical 
University (#1647538). It has an established Data and 
Safety Monitoring Board. Results will be published 
in peer-reviewed academic journals, presented at 
scientific conferences, and communicated to referral 
organisations. Clinics considering ASSIP may use a 
stakeholder report generated by this study, including 
incremental cost-effectiveness data from the provider 
point of view.
Trial registration number  NCT03894462.

INTRODUCTION
Suicide is a major public health problem,1 
and the 10th leading cause of adult death 
in the United States (US).2 Approximately 
1.3 million adults attempt suicide in the US 
annually,3 as do millions more worldwide. 
In 2015, approximately 854,000 US adults 
received medical attention for a suicide 
attempt, and 571,000 stayed overnight or 
longer in a hospital.4 Each attempt increases 
risk of future attempts and death,5 6 with an 
estimated 3.4%–8.6% of attempt survivors 
subsequently dying by suicide.7 8

Few evidence-based interventions exist 
for suicidal behaviour, and most take 3–12 
months.9–11 The Attempted Suicide Short 
Intervention Program (ASSIP) is a brief 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study is a multisite, single-blind, hybrid type 
1 effectiveness–implementation randomised con-
trolled trial design.

	⇒ The conception and design of this study was devel-
oped in consultation with community stakeholder 
groups and a patient advocate with lived experience 
of recovery from suicide attempts.

	⇒ The inclusion criteria for participants with suicide 
attempts are broad to ensure the findings are rel-
evant to real-world settings, as exclusions for co-
occurring disorders and other health conditions tend 
to reduce adoption.

	⇒ The Attempted Suicide Short Intervention Program 
is delivered in-person and via telehealth to increase 
participant engagement and to ensure the findings 
are generalisable to real-world settings that offer 
both treatment modalities.

	⇒ The primary limitation of this study is the hetero-
geneity of the ‘Zero Suicide-Usual Care’ condition, 
and, thus, the difficulty in assessing the treatment 
received by participants in this condition.
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manualised three-session intervention that can be 
used alongside usual care to reduce the risk of suicidal 
behaviour.12 In the first efficacy trial of ASSIP, the inter-
vention group had 80% fewer reattempts and an average 
72% fewer hospital days over 24 months compared with 
treatment as usual.13 14 Such a large effect on suicide 
attempts and hospital utilisation is unprecedented for a 
brief intervention. However, real-world effectiveness, cost-
effectiveness, and the mechanisms of ASSIP have not yet 
been examined.

ASSIP’s effectiveness may result from its impact on 
belongingness and burdensomeness, constructs posited 
by the Interpersonal Theory of Suicide as central to 
suicide risk.15 16 ASSIP uses a novel, video-based inquiry to 
help the individual understand their attempt, experience 
connectedness and their value to others, and formulate 
steps for safety and recovery, leading to a collaboratively 
developed, individualised, written case formulation and 
prevention plan. By eliciting the narrative story and 
exploring personal vulnerabilities, ASSIP provides a 
poignant therapeutic experience of being understood 
and valued and gives insight into needs for connection, 
contribution, and meaning. This study tests hypotheses 
suggesting that the mechanisms for ASSIP’s effectiveness 
include reducing perceptions of burdening others and 
low belonging.

The study builds effectiveness research into a feder-
ally funded Zero Suicide (ZS) grant to New York State 
(NYS). ZS is a systems approach to suicide prevention 
whereby health systems assess their practices to iden-
tify gaps in service delivery.17 In 2017, the NYS Office of 
Mental Health (OMH) launched a post-attempt treat-
ment service as part of their ZS strategy that included the 
first public sector implementation of ASSIP in the US. 
NYS-OMH invested in clinical training, personnel, and 
cross-system leadership to support referrals to the service. 
With support from NYS-OMH, we assembled an inves-
tigator team to conduct effectiveness research on this 
promising intervention. The current study is responsive 
to Notice of Interest MH-17-031, which requested appli-
cations that leverage partnerships with state systems and 
ZS Substance Abuse and Mental Health Services Admin-
istration grants.18

We describe the protocol as a multisite, single-blind, 
hybrid type 1 effectiveness–implementation randomised 
controlled trial (RCT) of ASSIP.19 20 This study aims to (1) 
determine the effectiveness of ASSIP, (2) examine poten-
tial mechanisms predicted by the Interpersonal Theory of 
Suicide, (3) explore cost-effectiveness, and (4) evaluate 
implementation barriers and facilitators.

METHODS AND ANALYSIS
Study design
Participants (N=400) are randomised to receive ZS-Usual 
Care (UC) plus ASSIP (treatment) or UC only (control). 
UC comprises a heterogeneous variety of mental health 
services, many implementing ZS quality improvement 

protocols. No one in the study receives less than the care 
typically offered for suicidal behaviour. Those receiving 
ASSIP receive the therapy in person or via telehealth, 
following normal practice in participating clinical 
services, with delivery method based on participant pref-
erence, COVID-19 safety requirements and telehealth 
availability.

Assessments are conducted in person and remotely 
at baseline and remotely at 6 weeks and 3, 6, 12, and 
18 months. The primary outcome variable is time from 
randomisation to first suicide reattempt. We hypothesise 
that those assigned to UC plus ASSIP will have lower risk 
of repeated attempt across 18 months compared with UC 
only. This study is overseen by the University of Roches-
ter’s Institutional Review Board (IRB) and registered at ​
ClinicalTrials.​gov: NCT03894462. The community-based 
mental health clinics delivering ASSIP ceded IRB review 
to the University of Rochester, per revised Common 
Rule regulations. In addition, this study follows Standard 
Protocol Items: Recommendations for Interventional 
Trials (SPIRIT) reporting guidelines.21

Recruitment sites
ASSIP referrals come from Upstate University Hospital, 
Syracuse; St. Joseph’s Health Hospital, Syracuse; Univer-
sity of Rochester Medical Center, Rochester; and local 
outpatient mental health clinics. Most outpatient clinics 
in both communities have participated in the NYS-OMH 
ZS project. Clinical directors and unit leaders from each 
site provide permission to enroll on-site prior to study 
initiation.

Clinical sites
ASSIP is delivered at Upstate University Hospital, Syra-
cuse; Hutchings Psychiatric Center, Syracuse; and Strong 
Behavioral Health, Rochester by licensed therapists 
trained in ASSIP through the ZS project. Therapists 
are not considered research staff, but provide ASSIP as 
an outpatient, postattempt clinical service. Telehealth 
delivery is provided via each site’s Health Insurance 
Portability and Accountability Act (HIPAA)-compliant 
video conference platform.

Participants
Potentially eligible individuals are identified by 
consulting their medical record and treatment team. 
They are approached by someone involved in their care 
and provided with information about the study. Those 
who consent are given a full research assessment battery 
and compensation for their time before being randomly 
assigned. Participants may grant permission to share a 
templated brief report from the battery with their outpa-
tient provider.

Inclusion criteria: (1) 18+ years, (2) suicide attempt 
within past 60 days, defined by self-report of suicide 
attempt with intent to die using a validated item,22 and (3) 
ability and willingness to provide permission to contact 
at least one person if needed to promote participant 
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safety or to reach the participant for follow-up. Exclu-
sion criteria: (1) psychotic symptoms or other factors that 
preclude ability to consent or complete baseline assess-
ment, (2) inability to communicate in English, and (3) 
residence outside NYS during the time period the partic-
ipant is eligible to receive ASSIP.

Assessments
Table 1 shows the research assessment battery. All scales 
selected for this study are validated measures with estab-
lished psychometric properties. To determine effective-
ness, our primary measure is time to first suicide reattempt. 
This information is collected via clinical interview on the 
Columbia Suicide Severity Rating Scale23 with an added 
procedure for determining the date of the attempt24 or 
via electronic medical records if participants cannot be 
reached. The Interpersonal Needs Questionnaire is used 
to assess potential mediators: thwarted belongingness 
and perceived burdensomeness.25

Incremental costs are captured through NYS-OMH 
accounting of their ZS budget expenditures on training 

and supervision for ASSIP therapists at clinic launch and 
on-boarding of new therapists, equipment costs, and dedi-
cated administrative and supervisory full time equivalent 
beyond normal outpatient operations. Therapists and 
supervisors log weekly hours for study-related activities. 
Supervisors report time spent facilitating ASSIP referrals, 
providing ASSIP-specific case supervision and marketing 
the clinical service in the community.

An exploratory step uses electronic medical records 
from local hospitals to measure 18 months of psychiatric 
hospital and emergency department use following the 
index suicide attempt. Record requests include type of 
visit, length of stay, International Classification of Diseases 
- Tenth Revision (ICD-10) diagnostic and procedure 
codes, medications, diagnosis-related group, and physi-
cian discharge summary. We code any visit with deliberate 
self-harm as ‘suicide related’ and examine these in our 
analyses.

We conduct a qualitative evaluation of how ASSIP 
can be adapted for optimal real-world uptake, and of 

Table 1  Data collection measures

Domain Type Measure/description Purpose Schedule

Demographics 12 items Sex, gender identity, sexuality, ethnicity, race, 
education level, marital status, employment status, 
living situation, veteran status, federal assistance use 
and income

Descriptive Baseline

Suicide attempt Interview Columbia Suicide Severity Rating Scale
36

Primary outcome Baseline, follow-ups

Suicidal ideation 4 items Depressive Symptom Inventory: suicidality subscale37 Covariate Baseline, follow-ups

Global health 10 items Patient-Reported Outcomes Measurement Information 
System (PROMIS)—Global Health38

Descriptive Baseline, follow-ups

Mental health treatment 5 items National Survey on Drug Use and Health field 
Interview39

Characterise care Baseline, follow-ups

Substance use 12 items Alcohol and Substance Use Form40 and Alcohol, 
Smoking and Substance Involvement Screening41

Descriptive Baseline, follow-ups

Thwarted belonging and 
burdensomeness

9 items Interpersonal Needs Questionnaire25 Mediator Baseline, follow-ups

Depression 8 items PROMIS-Computer Adapted Tests for Depression42 Covariate Baseline, follow-ups

Social isolation 11 items Berkman-Syme Social Network Index43 Covariate Baseline, follow-ups

Meaning making of stress 6 items Integration of Stressful Life Experiences Scale—Short 
Scale44

Moderator Baseline, follow-ups

Self-compassion 10 items Self-Compassion Scale: self-kindness and judgement 
subscales45

Moderator Baseline, follow-ups

Self-entrapment 4 items Short Defeat and Entrapment Scale: entrapment 
subscale46

Mediator Baseline, follow-ups

Sleep 12 items Insomnia Severity Index47 and Behavioral Risk Factor 
Surveillance System48

Covariate Baseline, follow-ups

COVID-19 6 items Stressors in relation to the global pandemic Covariate Baseline, follow-ups

ASSIP certification and 
equipment cost

Cost NYS-OMH expenditures for providing ASSIP 
certification training

Cost-effectiveness Preimplementation

Time preparing for and 
delivering ASSIP

Cost Time spent per week on training, delivering, prepping, 
and post-ASSIP tasks

Cost-effectiveness Preimplementation, 
baseline and follow-ups

Ongoing ASSIP case 
supervision

Cost Time spent by supervisors providing ASSIP-specific 
supervision

Cost-effectiveness Follow-ups

ASSIP, Attempted Suicide Short Intervention Program; NYS, New York State; OMH, Office of Mental Health.
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implementation barriers and facilitators. The evalua-
tion focuses on the clinics where ASSIP is being tested 
and three additional clinics not implementing ASSIP 
(identified with help from NYS-OMH). Key informant 
interviews are conducted with clinic staff and licensed 
therapists trained in ASSIP. Semistructured interview 
guides are used to elicit information specific to provider 
and staff type (i.e., administrators, ASSIP therapists) as 
well as common core questions about what helped and 
hindered implementation, and recommendations for 
future implementation.26 Interviews are audio recorded 
and transcribed. Data are content analysed with line-by-
line analysis leading to the development and refinement 
of themes.

Randomisation
Randomisation is stratified by sex (male/female)4 and 
prior suicide attempt (yes/no).27 28 The randomisation 
plan includes blocking to ensure that an equal number 
of participants are assigned to each treatment group in a 
particular stratum after a certain number of participants 
have been enrolled in that stratum (block size). Study 
staff follow a scripted procedure for instructing partici-
pants about next steps in the study and in their care.

Blinding
The participants, therapists, fidelity raters, and study 
staff who conduct the baseline assessment are not blind 
to treatment allocation. To prevent bias during follow-up 
assessments, study staff do not conduct baseline assess-
ment and follow-up assessments with the same partici-
pant. Additionally, participants are repeatedly instructed 
to avoid discussing their random assignment with study 
staff during follow-up.

Intervention
Participants assigned to UC plus ASSIP receive ASSIP 
therapy and are then referred back to their existing 
provider or to a new mental health provider if they do not 
have one. ASSIP is a manualised,12 three-session interven-
tion using video-based inquiry with established interper-
sonal strategies to (a) create a therapeutic experience of 
being understood, valued, and connected, (b) stimulate 
insight into the unmet needs and thwarted goals that led 
to the attempt, and (c) create plans and promote hope 
for meeting these needs in the future. In session 1, the 
therapist empathically guides the participant in telling 
the story of their attempt, which is video recorded. In 
session 2, the therapist and participant sit side by side to 
view selections from the video, working together to under-
stand the feelings and events that preceded the attempt. 
Special attention is given to uncovering the point(s) at 
which the ‘suicidal mind’ took over (i.e., when they acted 
on false or distorted beliefs about their connections and 
value to others). The participant is assigned a homework 
task that invites them to learn more about these distor-
tions and how to avoid them. In session 3, the therapist 
shares a written first-person narrative ‘formulation’ of the 

participant’s story. Together they adjust this formulation, 
then develop a plan for addressing short-term safety and 
the longer-term drivers of suicide ideation and behaviour. 
For 2 years following treatment, the participant receives 
a Caring Contact29–31 letter from the therapist every 3–6 
months. In response to the COVID-19 pandemic, ther-
apists and participants wear personal protective equip-
ment during in-person sessions and ASSIP is delivered via 
telehealth when needed.

Control
Participants assigned to UC continue with their existing 
provider or are referred to a new provider if they do not 
have one. UC includes a variety of mental health services 
in the regions where the study is conducted, most of 
which are implementing ZS quality improvement proto-
cols. Per ZS, those who do not engage in care typically 
experience enhanced transition and follow-up contact 
post discharge. Describing UC is important in this real-
world study because participants in both study conditions 
are free to pursue a variety of treatment options or none 
at all.

Fidelity
Fidelity is assessed through independent review of a 
randomly selected sample (20%) of cases by an inves-
tigator who is a certified ASSIP therapist and trainer. 
Ratings are based on a recent ASSIP therapist fidelity 
measure and coding manual.32 Informed by prior work 
in therapist fidelity measurement,33 both ‘adherence’ 
(compliance with technical procedures) and ‘compe-
tence’ (therapeutic skill) are assessed. Fidelity scores for 
each are derived by dividing the obtained score by the 
maximum possible score to generate a percentage. Scores 
are generated for: narrative interview, video playback, 
homework review, case formulation and prevention plan, 
and caring letters.12 The scores are provided to study ther-
apists and integrated into ongoing supervision.

Patient and public involvement
The conception and design of this study was developed 
in consultation with community stakeholder groups. The 
study team also includes a patient advocate and advisor 
with lived experience of recovery from suicide attempts. 
Once the study is complete, a stakeholder summary 
report will be written and disseminated to organisations 
and localities considering implementing ASSIP as part of 
their ZS strategy.

Safety procedures
ASSIP is provided by licensed mental health professionals 
following routine clinic protocols for in-person, over 
the phone, or video conference crises. Therapists are 
accustomed to treating high-risk individuals. Study staff 
followed an IRB-approved risk management protocol 
and received supervision from investigators on all clinical 
interviews.

Given the nature of this study, suicide attempts and 
psychiatric hospitalisations are expected to occur and to 
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be non-study related in most cases. As such, these serious 
adverse events (SAEs) are reported in summary reports 
to the Data and Safety Monitoring Board (DSMB), with 
annual reports to the National Institute of Mental Health 
(NIMH) and IRB. Suicide deaths are reported to the 
DSMB within 48 hours of discovery, with investigators’ 
judgments as to whether a relationship to the study can 
be ruled out. The DSMB members either concur or 
request additional investigation as an SAE. Suicide deaths 
are reported to the IRB and NIMH within 5 business days 
of discovery with the investigators’ and DSMB’s determi-
nation regarding whether a relationship to the study can/
cannot be ruled out and any recommendations made by 
the DSMB.

After reviewing the circumstances and consulting with 
coinvestigators, a designated unblinded coinvestigator 
can reclassify an adverse event as an SAE. SAEs deemed 
unexpected and study related are reported to the IRB 
and NIMH within 5–7 working days of discovery. If consid-
ered related to the study, unanticipated adverse events 
involving risks to participants or others are reported by 
the principal investigator and/or DSMB to the IRB, and 
the IRB promptly informs the NIMH. The DSMB, IRB, 
and NIMH can recommend corrective actions to be taken 
by the investigators.

Sample size considerations
The primary outcome variable is time from randomi-
sation to first suicide reattempt. Under the assumption 
of proportional hazards, the sample size for a time-to-
event outcome depends on the anticipated incidence of 
the event in the control group, the treatment effect to 
be detected (or the anticipated incidence in the ASSIP 
group), assumed rates of participant withdrawal, and the 
specified significance level and power. Assuming a sample 
size of 400, table 2 identifies treatment effects that can be 
detected with 80%–90% power using a log-rank test and 

a two-tailed 5% significance level for varying 18-month 
incidence of suicide reattempt. The detectable treatment 
effects on suicide attempts thus span those observed in 
the two most relevant trials: Brown and colleagues'9 study 
of cognitive–behavioural therapy for suicide prevention 
(42% vs 24%) and Gysin-Maillart and colleagues'13 study 
of ASSIP (27% vs 8%).

Primary statistical model
Statistical analysis of the primary outcome variable will 
involve fitting a Cox proportional hazards regression 
model with treatment group as the independent vari-
able and prior suicide attempt and sex as covariates. 
This model will determine a 95% CI for the adjusted HR 
for the treatment group comparison; a likelihood ratio 
test will be performed for the significance of the HR. A 
Kaplan-Meier curve will describe cumulative probability 
of suicide reattempt over time in each treatment group. 
For participants who do not have a suicide reattempt, 
event times will be censored at the last participant contact.

Mediation analyses
The hypothesised mediators (perceptions of low belonging 
and burdening others) will be measured throughout 
follow-up (6 weeks, 3, 6, 12, and 18 months). The number 
of observed mediators per participant depends on time to 
first suicide reattempt. We will leverage a survival media-
tional g-formula function to estimate direct and indirect 
effects,34 35 specifying parametric regression models for 
the time-varying mediators and estimating model param-
eters using maximum likelihood. The Cox proportional 
hazards regression model for the primary outcome will 
include treatment group, prior suicide attempt, referral 
source, and sex as baseline covariates, and the mediators 
as time-varying covariates. Parameter estimates will be 
added into the survival mediational g-formula, providing 
estimates of the target parameters.

Cost-effectiveness analysis
Our cost-effectiveness analysis takes the perspective of a 
behavioural health organisation currently adopting the 
ZS model and considering how to invest resources toward 
evidence-based treatment. We aim to ascertain the cost 
per suicide attempt averted, defined as the difference in 
number of suicide attempts in the control group and treat-
ment groups during the 18 months post randomisation.

Intervention costs include (1) NYS expenditures on 
therapist training and certification, (2) cost of time spent 
by therapists training in, preparing to deliver, and deliv-
ering ASSIP and (3) cost of time spent on ASSIP-specific 
case supervision. To calculate the value of personnel time, 
total time spent will be multiplied by position-specific 
salaries from the US Bureau of Labor Statistics, inflated 
to reflect employee benefits. We will apply Center for 
Medicare & Medicaid Services hospital accounting data 
to derive emergency department and inpatient hospital 
costs. We will then ascertain whether the costs of providing 
ASSIP plus estimated costs associated with the change in 

Table 2  Power analysis for aim 1

Power
Control group 
incidence

ASSIP group 
incidence HR

80% 20.0% 9.3% 0.44

25.0% 13.2% 0.49

30.0% 17.2% 0.53

35.0% 21.5% 0.56

40.0% 25.9% 0.59

90% 20.0% 7.9% 0.37

25.0% 11.5% 0.42

30.0% 15.4% 0.47

35.0% 19.5% 0.50

40.0% 23.8% 0.53

Treatment effects detectable with 80%–90% power assuming 
different 18-month suicide attempt incidence rates in control group 
(N=400 participants).
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subsequent emergency department and hospital inpa-
tient use will be less than the costs associated with subse-
quent emergency department and hospital inpatient use 
for UC during the 18-month follow-up.

To assess cost-effectiveness, we will combine the cost 
data with number of suicide attempts averted. If ASSIP is 
less costly and more effective, then ASSIP will be consid-
ered dominant and more cost-effective. If ASSIP does not 
result in the same or better outcomes at a lower cost, then 
the trade-off between cost and effectiveness will be calcu-
lated via an incremental cost-effectiveness ratio.

ETHICS AND DISSEMINATION
To maximise efficiency and consistency across partic-
ipating institutions, we used a single IRB (University of 
Rochester) to streamline review and approval. Whenever 
possible, we used the Streamlined, Multisite, Acceler-
ated Resources for Trials IRB Reliance platform (SMART 
IRB), a national Reliance Agreement platform, to docu-
ment IRB approval among the participating sites (Nathan 
Kline Institute and SUNY Upstate Medical University). 
All investigators and research staff attended a course in 
Human Subjects Protection and Good Clinical Practice.

Results will be published in peer-reviewed academic 
journals, presented at scientific conferences and commu-
nicated to referral organisations. Clinics considering 

implementing ASSIP as part of their ZS strategy will 
receive a stakeholder report including incremental cost-
effectiveness data.

Trial status
We conducted an open trial (1 October to 28 March 
2021) before the RCT to ensure well-functioning recruit-
ment procedures and data systems. Open-trial partici-
pants entered the UC plus ASSIP condition and were 
followed for 6 weeks. Figure  1 outlines our process for 
screening referrals using the procedures above. We met 
our enrolment target with 23 participants across all sites. 
Our sample’s mean age was 38 (SD=17); 70% were female 
and 30% male; 74% identified as Caucasian, 4% African 
American, 4% Asian, 13% more than one race, and 4% 
declined to state. Overall, 16 participants completed the 
baseline visit and 13 attended at least one ASSIP session. 
Recruitment for the RCT began on 29 March 2021. An 
interim analysis for futility is planned once 50% of the 
expected suicide reattempt events have occurred.

Effective, brief, low-cost interventions for individuals 
who attempt suicide are needed to save lives. This study 
tests the effectiveness of a highly promising new treat-
ment and examines how it works. If the hypotheses are 
supported, our study will provide evidence of a brief, prac-
tical and novel therapy that reduces suicide reattempts in 
real-world healthcare settings. It will also provide insight 

Figure 1  Open-trial recruitment and enrolment flow diagram.
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into how the intervention works and pave the way for 
research examining strategies for spreading implemen-
tation to other sites. Cost-effectiveness data will provide 
states and health systems with information to direct ZS 
investments and will provide a basis for future research 
on cost-effectiveness from a societal perspective.
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