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ABSTRACT KEYWORDS
Objective: This scoping review maps the range of surveillance tech- Suicide prevention;
nologies being implemented and proposed for suicide prevention in surveillance technology;
public locations, and explores the reported feasibility of implement- ~ "ailways
ing surveillance technologies for suicide prevention.

Method: Searches were conducted via EBSCO (PsycINFO, MEDLINE,

CINAHL, Computer Source), Ovid (SPP), Web of Science, PTSDpubs,

CENTRAL (Cochrane), and IEEE Xplore. Grey literature searches were

conducted through Overton, preprint databases (e.g., PsyArXiv), and
industry/government websites. Studies were included if they were

written in English and described surveillance technologies in public

locations that could identify possible suicide-related incidents.

Results: 169 reports were included, mostly from academia. Around

half of the reports described technology that had already been

implemented. CCTV was the most discussed technology, and the rail-

ways were the most common location referenced. 111 reports dis-

cussed the feasibility of implementing these technologies. Key

factors which determined feasibility included the processes and pro-

cedures involved in installing or using the technology, legal and eth-

ical issues, staff and public attitudes toward technology, the
appropriateness of the technology for particular contexts or loca-

tions, and cost-effectiveness.

Conclusions: Key gaps in the current research include a lack of lived

experience involvement and ethical consideration being reported, and a

disparity in research coming from high and low/middle income coun-

tries. Future research needs to prioritize transparency around ethical

implications, consulting people with lived experience, and sharing find-

ings internationally to further the global suicide prevention imperative.

HIGHLIGHTS

e Having a clear response pathway to respond to an incident is key
following an alert

e The technology must be appropriate and suitable for the
intended location/context

e Ethical implications and lived experience involvement are prior-
ities for future work

@ Supplemental data for this article can be accessed online at https://doi.org/10.1080/13811118.2026.2666413.
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INTRODUCTION

A suicide in a public place is defined as occurring outside of a private home that has
the possibility of being witnessed or discovered by members of the public (Public
Health England, 2015). International evidence suggests that around a third of suicides
take place in public places away from the home, however it is difficult to determine the
exact number of suicides that happen in public places as this information is not always
captured by coroners or other agencies involved in recording suicides (Public Health
England, 2015; Cox et al., 2022; Shin et al., 2025b). Deaths occurring in public places
can have devastating consequences for those at the scene, in addition to the individual
who has sadly lost their life and those who are bereaved. Suicide prevention strategies
usually address several priorities for preventing suicides in public places, including
increasing the opportunity for intervention by a third party, increasing opportunities for
help-seeking, restricting access to means, and changing the public image of the location
(Public Health England, 2015; HSE National Office for Suicide Prevention (NOSP),
2025; World Health Organization, 2022).

Research to date has most commonly evaluated interventions such as barriers and fen-
ces that restrict access to locations, with evidence suggesting they can be effective for pre-
venting suicides (Barker et al., 2017; Hawton et al., 2024; Steeg et al., 2025). Yet there are
challenges associated with means restriction, such as barriers not being feasible due to
engineering constraints, and potential possible public backlash if iconic views are
obstructed or altered (Shin et al., 2025a). A key concern is that restricting access to a cer-
tain location may result in the individual finding a substitute location or method, but
there is limited evidence to suggest this is the case as of yet (Hawton et al., 2024; Daigle,
2005; Too et al., 2025). The cost of barrier installation can also mean they are not feasible.
However, means restriction can have cost-saving benefits if it negates the resources and
costs associated with a suicide attempt (Bandara et al,, 2022). There is a lack of robust
economic evaluations to inform the decision making around cost-effectiveness.

A recent rapid review of interventions to reduce suicide in public places identified
surveillance technologies as showing the most promise for reducing suicides (Kiseleva
et al., 2025). There may be greater opportunities for third party intervention when sui-
cide attempts take place in public, and implementing surveillance technology to monitor
high-risk areas and facilitate the identification of potential suicide-related incidents is
one way of increasing opportunities for intervention. However, an important consider-
ation seemingly lacking from the current evidence base is how people with lived experi-
ence feel about such technologies for suicide prevention. This group can include those
who have lived/living experience of suicidal thoughts and/or behaviors, those who sup-
port others with suicidality, or those who are bereaved by suicide. The perspectives of
people with lived/living experiences are rarely sought when evaluating suicide preven-
tion measures, despite the crucial insights they can provide through sharing their
expertise in research (Mackenzie et al., 2025).

Surveillance technologies may include Closed-Circuit Television (CCTV) cameras or
drones that are monitored/operated by staft, or ‘smart’ technologies which include auto-
mation either in the detection of an incident or in the response to an incident.
Automated detection can be performed by motion-activated cameras or sensors, and
responses can include, for example, automated announcements or lighting (Joyner et al.,
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2024a). These interventions may enhance the speed and/or accuracy of detecting sui-
cide-related incidents, but given the recent rapid development of such technologies, little
is currently known about their full scope and the practicalities of implementing them at
high-risk public locations. Previous reviews have focused solely on what is contained
within academic literature (Onie et al., 2021), despite much work on this topic having
been developed and documented in industry reports (e.g., Onie et al., 2021). Similarly,
the challenges around means restriction, such as costs, method substitution or public
backlash, may also apply with surveillance technologies. As these technologies are
increasingly being implemented (Joyner et al., 2024b), it is crucial that we understand
more about the range and feasibility of surveillance technologies to help guide decision
making around preventing suicides in public places.

This scoping review aimed to explore published and grey literature to 1) identify the
range of surveillance technologies being implemented for suicide prevention in public
locations, 2) identify the range of surveillance technologies being proposed for use for
suicide prevention in public locations, 3) explore the reported feasibility of implement-
ing surveillance technologies for suicide prevention.

METHODS

A detailed overview of the methods can be found in the systematic review protocol
(Joyner et al., 2024a). The original protocol listed two further objectives, which included
exploring whether surveillance technologies are able to prevent suicides and detect behav-
iors preceding suicides. Given the volume of literature identified, the authors decided to
report the findings of the review in two separate papers. A second paper will discuss the
findings relating to the effectiveness of technologies at preventing suicides (Joyner et al,
2024b). A scoping review is most appropriate in this instance due to the broad nature of
the current objectives, the need to map the available literature across sectors, and to pro-
vide an overview of the key feasibility characteristics surrounding these types of technol-
ogy (Arksey and O’Malley, 2005; Munn et al., 2018). The methodological framework
proposed by Arksey and O’Malley (Arksey and O’Malley, 2005) was followed to ensure a
systematic approach was taken. Other steps taken to reduce bias and increase reliability
were transparent and comprehensive reporting of all findings, searching multiple data-
bases and other data sources, and completing the PRISMA-ScR checKklist.

Inclusion Criteria

This review included both academic literature and grey literature such as academic or
industry reports. It was decided to include grey literature and non-peer-reviewed reports
due to the volume of suicide prevention work happening outside of academia that is
often reported in, for example, policy documents, the media, and industry reports. To
capture the full scope of surveillance technologies that may be used for suicide preven-
tion in public places, it is necessary to look beyond academia. This is particularly rele-
vant to address the objective regarding the feasibility of implementing surveillance
technologies, given that this information is held largely by those in industry who use
these technologies in practice. In addition, given the rapid development of such technol-
ogies, including grey and non-peer-reviewed literature also allows insights from works
in progress (Benzies et al., 2006).
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All documents included in the review will be referred to as reports throughout for
simplicity. Reports were included that pertained to:

Population: Human behavior focusing on the individual rather than group behavior.
Any research focusing solely on behavior that is not initiated by a human (e.g., autono-
mous vehicles, etc.) was excluded from this review.

Intervention: Surveillance technologies in public locations that had the capacity to iden-
tify possible suicide-related incidents (e.g., through being monitored by a human, or auto-
matically detecting movement/specific behaviors). Reports referring to private locations
(e.g., hospitals, prisons) were excluded. Studies which solely utilized surveillance output
(e.g., CCTYV footage) to better understand suicide were excluded from the review.

Outcome: Feasibility including public/staft acceptability, cost-effectiveness, ethical
considerations, environmental factors, and potential risks or unintended consequences.

Study type: No restrictions were made relative to study type, however, systematic
reviews were excluded if they did not contribute any additional literature to what had
been identified through the searches. Reports were included if they were written in
English and published since January 1st 1990.

Search Strategy

Searches were performed on the following databases: EBSCO (PsycINFO, MEDLINE,
CINAHL, Computer Source), Ovid (SPP), Web of Science, PTSDpubs, CENTRAL
(Cochrane), and IEEE Xplore. These databases were chosen to identify literature across
the relevant sectors including psychology, computer science and public health.
Reference lists were also searched for further relevant literature, and targeted grey litera-
ture searches were conducted through Overton, preprint databases (e.g., PsyArXiv), and
industry/government websites (e.g., RESTRAIL, National Highways). The search was
first run in March 2024, and again in October 2024. Search terms pertained to suicidal
thoughts/behaviors and surveillance technologies. See Supplementary Material 1 for the
full search strategy for each database.

Covidence was used for data screening. BC and LJ independently screened the
reports, beginning with a screen of title and abstracts, followed by full paper screening.
Any disagreements flagged on Covidence were discussed and a resolution was reached.

Data Charting

Details from the included reports were charted in an Excel spreadsheet, including the
study details (year, author, publication type, and whether it was peer reviewed),
the research methods (aims/objectives, study design, sample type and sample size), the
intervention being studied (technology type, analytics being performed and the type of
response produced, such as notifying emergency services or sounding an alarm), the
context of the surveillance (the location being monitored and any other interventions
present), outcomes of interest, and the findings (including ethical considerations and
implications). BC and L] carried out the data charting, cross-checking 10% to ensure
accuracy. Any discrepancies were resolved through discussion between BC and LJ, con-
sulting with LM and JMM when needed.
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Data Synthesis

The types of technology being implemented or proposed for suicide prevention in public
places are summarized in tables below, with narrative syntheses exploring common types
of technology types and response mechanisms. Findings regarding the feasibility of the
technologies were also synthesized using a narrative approach. The findings were coded
using qualitative content analysis (Elo and Kyngas, 2008). First, BC and L] independ-
ently coded roughly 10% of the findings inductively, and then compared their codes to
develop a coding scheme by grouping them into common factors which were discussed
with the wider team. BC and L] proceeded to apply the coding scheme to the rest of the
data, iteratively amending the coding scheme where necessary.

A quality or risk-of-bias assessment was not performed. Not conducting methodo-
logical quality appraisal or risk-of-bias assessment is consistent with PRISMA-ScR guid-
ance for scoping reviews (PRISMA, 2018), as the objective was to map the extent and
nature of the evidence rather than to evaluate study quality.

RESULTS

Initial searches resulted in 3,616 reports (3,435 from databases and registers, 181 from
other sources), and 969 duplicates were removed. Following title and abstract screening,
2,350 were removed. During full text screening, a further 128 were excluded. Following
peer review, ten more articles were excluded for being literature reviews that added no
further information as the reports they contained were already included in this review.
This resulted in 169 reports being included that outline surveillance technologies for sui-
cide prevention, 111 of which explored the feasibility of implementing them. See Tables
1-3 for details regarding the included studies including feasibility findings. Please see
Figure 1 for PRISMA flow diagram.

Within the 169 documents, 84 (49.7%) discussed technology that had already been
implemented and 63 (37.3%) discussed technology that was being proposed for suicide
prevention. An additional 14 (8.3%) reported technology that had been piloted but not yet
implemented. There were five (3%) hypothetical examples of technology used for suicide
prevention. One report (0.6%) reviewed both implemented and proposed technologies, and
two (1.2%) reported on the impact of the absence of any surveillance technology.

The majority of reports came from academia (117/169, 69.2%). Of these, most were
journal papers (69/117, 59%) or conference proceedings (30/117, 25.6%). Others included
book chapters (6/117, 5.1%), researcher letters/reports (5/117, 4.3%), theses (5/117, 4.3%),
and editorials/commentary (3/117, 2.6%). A further 41/169 (24.3%) were from government,
industry or charity sectors and included primarily research or technical reports (25/41,
61%). A smaller percentage (11/169, 6.5%) came from the media (e.g., news articles) and
were included if they added something unique not present in the academic literature.

While interest in the use of technology for suicide prevention has increased in recent
years (Figure 2), “smart” surveillance technologies have been deployed for suicide pre-
vention for more than three decades.

Within the 169 reports, 66 (39.1%) did not report on research but instead offered
descriptions of technology or ideas for how it could be used. The remaining 105
included were various study types, the most common being literature reviews (16/105,
15.2%), simulations of AI models (20/105, 19.1%), case studies (14/105, 13.3%), and
pilot/proof-of-concept studies (12/105, 11.4%).
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Studies from databases/registers (n = 3435)
IEEE Xplore (n = 1025)
Web of Science (n = 705)
ACM DL (n = 453)
MEDLINE (n =473)
PsycINFO (n = 316)
CINAHL (n = 158)
CENTRAL (n = 142)

oVID (n = 86) References from other sources (n =181)
PTSD Pubs (n =50) Citation searching (n =96)
Computer Source (n = 16) Google Scholar (n = 85)

SPP via OVID (n = 11)

References removed (n = 969)
Duplicates identified manually (n = 16)
Duplicates identified by Covidence (n =953)

Studies screened (n = 2647) > Studies excluded (n = 2350)

Studies sought for retrieval (n = 297) —>{ Studies not retrieved (n = 0)

Studies assessed for eligibility (n = 297) —>{ Studies excluded (n=128)
Wrong setting (n = 1)

Wrong outcomes (n = 14)

Wrong intervention (n=7)

Not public location (n =23)

No specified setting (n=5)

No technological intervention (n = 14)
Wrong study design (Trespass) (n = 54)
Literature reviews (10)

Studies included in review (n = 169)

Figure 1. PRISMA flow diagram.

Technology Locations

Evidence primarily came from higher income countries, with relatively few reports from
lower- and middle-income countries (LMICs). See Figure 3 for a map showing the
countries represented in the review.

Over half of the locations were railways (97/169, 57.4%). 20 of these were underground/
subway/metro stations, nine were level crossings, two were railway tunnels, one was a rail-
way on a bridge over water, and the remainder discussed the railways more generally
(implemented = 36, proposed = 45, piloted = 13, discussing the impact of the absence of
technology = 2, hypothetical = 1). See Table 1 for details regarding each of these studies.
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Figure 3. Country of research.

There were also reports relating to 22 bridges, 19 of which were over water. One
paper discussed a hypothetical bridge, one discussed bridges generally with no location
specified, and one discussed an unnamed bridge. Most technologies discussed in rela-
tion to bridges had already been implemented (17/22, 77.3%). See Table 2 for details
regarding each of these studies.



(panuruo)

‘000°€L$ punoJe 1502
pInom w.)sAs elawed
283 :SSU3AINIBY3-150)

Aujiqisesy
buipiebas sbuipuly oN

Aujiqiseay

Buipiebas sbuipuly oN
‘S9UO UO[BPUR)S U]
BAI11I9J43-150D 3low
ale swalsAs Ayundas
J1abue| oul pajesbaul
selawe) ‘[puuosiad
mau buury ueyy
Jadeayd aq pjnom
4231 3y} Yum yiom 03
Je1s [eubuo Buiures|

1SSUIAIIDYI-1S0)

“Ajqiseay
Buipiebas sbuipuyy oN

“Ajiqiseay
Buipiebas sbuipuly oN

“Aujiqisedy
Buipiebas sbuipuly oN
‘seale AJouwdl
‘yoeal 03 piey oy
|NJasn aJe SaUOIP :1X3IU0D

“Aujiqisedy
Buipsebas sbuipuly oN

“Aiqisesy
Buipiebas sbuipuy oN

“Aiqiseay
Buipsebas sbuipuly oN

(oy1pads-ay1s 10u) /N

pauonuaw duoN

(oy1pads-ay1s 10u) /N

sud abeuresp ‘abeubis

S9SSNISIP OS[e M3IAJY

pauonuaw auoN

pauojuaW dUoN

pauoijuaw auoN

pauojuawW dUoN

(o1>ads-a1s J0u) /N

(oyads-auis 10u) /N

(o1y1>ads-a11s 10u) /N

bunyby| parewoine
pue Wooi [01U0d
0} JU3S UONEDYIION
(papinoad
eulioul Jayuny
ou) udAlb si bulutem y

19beurw
aindnaiselul sy

uen

ay1 dois Ajjeonewoine

0) [eubis spuas

woo. |0J3u0d
ay) 01 s buiuiem y

wieje ue 3)esaudn
siabeuew
Aundas pue Kages
0} Ju3s abessaw 1x3]

pauonuawW dUoN

pienb
Andas 03 uoned

191U
|013U0D UONEIS BY) US|y

paiyiiou |duuosiad ey

apiIns Buipnpui
‘spiezey 3|qissod |le—oN

3pNINS 13 WSO
‘WisjepueA ‘dWLD—ON

SOA

SIA

SOA

apIINS pue awLdI—OoN

3ppINS pue 3WL>—ON

apnIns 1 ssedsan—oN

SIA

syden
01UO S|[ej [RUORUAIUI
pue [ejuapde—oN

SOA

ewiouqe, 19319p
01 sonAjeue oapiA
yum pawwesboid
selswed yum
pajunow swaisAs

Jenlie pauuewun
[pasodoud] uoisniui
12919p 1eY) SWASAS

DUR||IBAINS [BNSIA

[pasodoud]
eIBWED pajelu]

[pajuawsa|dwi]

Jepel pue A1DD

Buisn (sqlLd) waishs

uo112313Q UoIsSnIU|

yoel] wiofeld
!51012919p UONOW

[paopid]

40 dAnedIpUl
S3]e]S [PUOIIOW
1919p 01 ALDD + IV

[pa1opid] bunia)iol
Buipnjoul 152191

JO SIUIAD 10913p
0] SeJaWeD [ewdY |

[pasodoud]

uoisniul 15333p

0) Buiuies| dasp
YUM eiawed adue||lsang

[paropid]

Buibew jewsayy yum

suoup palojid Ajp10way

[pasodoud] sajeys
uonoOW? 13333p 01 A1DD

[pasodoud]

uonjubodas ussned
pue uoisiA Jandwod

[paudwajdwi] ALY

Aipeoiq ysn
ul swalsAs uolreyodsuel]

Kpeoiq skemjiey

(2doung)
Ajjesauab skemjiey

(¥Sn) swaisAs
|led 0J32W R I2INWWO)

(leasuopy) uonels onay

(sued) uonels kemans
(e2u0y|
yInos) sydesy Aemjrey

(¥sn) autew
ul sypesy Aemjiey

A||esauab

SuolIe)S 0113W UBGIN

Ajjesauab skem|iey

Ajjesauab skemjiey

V/N

papnpul 1am si1aded zg

V/N

leapun

V/N

V/N

s|opow uewny
onse|d z uo pajsal wiasks

a2e|d 3001 s1ybiy auoip zg

V/N
skemjiel
uo Joineyaq Jabuassed
40 S03pIA pue sabeuw|

palsal alam A[DD uo

painided sapidINs Jo SOIPIA 7§

uoneyodsuesy
uo sysu K1ajes 01
SUOIIN|OS I3} JO MIIAIBAO
ue buinb podal Juswuanoy
SwiA)sAs Jsuesy
ul due||IBAINS uBWINY
JO M3IABI ainjeiall| dlwapedy
sassad0id appIns
Jo |9pow e buiqudsap
pue ainjesd)| buimainal
sbuipaadoid aduassyuod)

$3INSEAWIBIUNOD 3PID]
JO unjesd)| BuimalnL
vodas Juswusanob /Ansnpuj

wa1sAs
1V 1011d e JOo M3IAIBAO
ue Buipiroid 3pie SMaN

Ewum\Am adue||lvaIns
aw [eas e buiqudsap
sbuipaadoid adxuassyuod)

wajshs uondadp

uolsniul ue Jojy Apnis
1da5u0 Jo jooud diwapedy

uonalep

ssedsal) Joj sauoip bunojid
uodal quawuianob/Ansnpuj

appIns 1Ipaid 0) wWIsAs

due||IdAINS e bulqudsap
sbuipaadoid aduassyuod)

s||ey bundaiap 0y

yoeoidde Hujuies) dasp e
bunsay Jaded [euinof diwapedy

siolneyaq Huipadaid

uo paseq uondipaid apIns

e Jo ajel Aeindde ayy

bunsay Apnis e Bujuipno
sbuipaadoid aduassyuod)

910Z “|e 13 uiped-eyfeyd

£0L0T “[e 32 owepue)

«¥10T ‘ueled
13 B||IS ‘0gpey ‘Ipieyying

¥10Z “|e 19 eylog

207 ‘ousolbuog

x500C
‘ueissoybog B unsePA “e|g

«CC0T "Ied 7§ Hepueyg

610T "eAllS ep 73 Uoieg

410z ‘sojnodoisoubeuy

«020C
‘uy 73 UanIUNMaey| ‘pemely

£170T 'lemieby

sbuipuy Anjiqisesy Aoy

s

91 Je suoljusAIalul IBYI0

swisjueydaw asuodsay

isndoy Krewnd aping

adA1 ABojouydal

uonesoq

adA 1 az1s 3|dweg

spoylaw yoieasal/ubisap Apnis

1eak ‘sioyiny

‘(L6 = u) suonedo| Aem|ies 1e ABbojouydal buiqudsap ainesal] L dqel



(panuruo)

Ul }I0M J0UURD SWeaq
|eando :1xa1u0)
*Apsod aue sadAy

23] ||@ :SSDUIAIIDYI-1S0)

‘aInpniselul

bunsixaaid

Jo ued i deayd

SI ALDD 9AIIIYR-150)

‘seale abie| J9A0D

0] SI0SUIS dluosel}n

a|dinw pasu

PINOM "pazijepuea

3q 01 A2y!| atow

aq Aew yoa1 3|qISIA

“19Y1RIM JUDIBYIP Ul

|I9M 31ej Os[e sesdwed

|ewdy] 19Nq

aq Aew sjeway os

b1l MO| Ul BAIIIYD
10U A1DD IX3U0)

00007$ 150D (Swd)sAs

Jejiwis) ays 1ad

uone|jeisul pue ubisap

1000°00z$ @dA10101d

JO 150D uone|[eIsul

pue ubisaq ‘0997 L$

—5)502 dURUAUIRW

pue bunesado

Ajeaj 005'EL$ 51500
Wa1SAS 1SSAUNAIIIY-1S0D

“ylomdu
|leJ 3joym Joyuow
ued jey) yuawdinba
Paseq-aAII0wod0]
aie suondo 1sadeayd
1SS9UIAIIYYD-150)

Aujqiseay
Buipiebas sbuipuly oN
SMOPUIM UleJ) Ul
suonda|yal s abuassed
wouj swiele asjey
Jo s1Iaquinu JuedIubIS
219M 2J3Y) 15532014

(oyads-ays Jou) /N

(oypads-ays 10u) V/N

pauoiuawW dUoN

(opads-ay1s 10u) Y/N

pauoijuaw auoN

pauonuaw auoN

SISAUP pue J3}U3d

1043U0D 0} suoiIedIIoU

‘sabueyd bunybil ‘swiepy

s1aueq
19MO| pue |eubis B puds

JuswidUNOUUR
bururem
9|qipne Aejd ued> oym
juepuaye Ajundas
Ajnou 01 spunos wiejy
‘ueny
03 uas [eubis dols
palewoine ‘wiopeid
uo wueje ‘3|qipne
{19]Ud [0IU0D
suonesado el 1o
JSAUP UleS] 0) UONEIINON

‘sijeads

BIA SenpIAIPUL UM
ajediunwwod ued jeis

Jjels 03 uonedyioN

(ssedsan pue) sap

Ajjesauab Kemjiel
3y} uo syieap—oN

sanljeley
pajeas ssedsan—on

APIINS & WSLOLID)
‘SJUBpIRI. ‘WSljepueA
‘buissedsan—oN

SIA

Uo1313p APINS
Buipnjpui abesn
0 SsyuBWdJd ||e—oON

11012913 IUOS ‘sweaq
sndo ‘siosuas ‘bunybi|
‘swI1sAs uonLIBP ‘ALDD

[1e212y30dAY]
*S10SUS dluose.}Nn
pue buibew
|eway} pasesul
‘Jepel ‘gyq|] ‘sdooj
uondNPUI ‘sesawed A[DD

[pajuawsa|dwi]
patelyul

anissed 13 anemo.dIw
Ja)ddop buisn
Uo13)3P 1e3Y pue
uonow ‘Jojeuiwn
palelul ‘eiawed A1DD

[pajuawajdwi]

(d1uosen|n

‘paleyjul ‘1ase| ‘Jepes
“63) sa1bojouyda) Josuas

[paruawadwi] ALY

[patopd]

SIOIABYSQ pue s1d3(qo
129)9p 0} SeJAWED LewsS

[pasodoud]

syuappul Ausabiaws

10 SI0IARYIq

(sbuissosd
19A3] Buipnpur)
duel4 ul skem|iey

(ureng) sbuissold [9A9]

(4104 M3N) piojsnld ul
191eM 13A0 3bpLq Aemjiey

(Kem jo syybu
JleJ pue sbuissosd [aA3]
uewud) ysn ul skemjiey

(In) suoneis
punoibiapun uopuo

(In) suoneis
PAUMO [1BJ I0MIBN

V/N

V/N

V/N

V/N

suonels
s ybiy g 01 susIA pjald

V/N

saunseaw uopuaaid
ssedsal) pue apdIns
Buiquosap Jaded diwapesy

uo112319p 3|PeISCo
pajewoine jo uonedijdde
|eonayrodAy ayy Buissnasip

sbuipaadoid aduaIa4u0)

walsAs Hunonuow ssedsaiy
B JO M3IAIDAO U Bulnlb
uodas Juswuianob / Ansnpuj

423} UoNd3IdP
3[7R1SQO pue UOISNIIUI
JO M3IAIBAO U BulAlb
uodas Juswuianob / Ansnpu|
as ay1 10
JJB1S YlMm suoissndsip pue
USIA pjaYy e uo Buiodal
Jsaded |euinof dwapesy

SUONE)S 1B Pa|el) ydd)
Buiziuewwns yodas Ansnpuj

%910 ‘3|12Anig 13 1510y |3

+610T ‘Aouiey 3 1usq

900T “[e 12 el

£00T “[e 13 eA|l

«661 ‘1aukod g ey

£20T
7 [eUONRUIAU| 0351

sbuipuy Aujiqisea) Aoy

s
31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping

adAy ABojouyda|

uoneso]

adf) B azis 3jdwes

spoyiaw yoieasal/ubisap Apnis

Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panuruo)

wa1shs a1emyos
SIYY yum Buppom
Addey aue ye1s :sapny

Anqisesy

buipiebas sbuipuly oN
-abeiols erep
YUM pue sjuapisal
1e20] 10§ sabuajjeyd
K>eaud asod sauolp
:s9Nnss) Y19 R [eha]
‘swie|e as|e)
0) pes| ued sugap pue
sjewue :sainpadoid
pue $35533014
1500
leniur Jyb1y e 1ng
‘buioyiuow uosiad
-u uey) Jadeayd
aJe 51500 bulobug
'51502 adUBUIUIEW
pue Hupoyuow
104 Alenuue 000'szE$
+ uoljwugL$
S| uonejeIsul

RIDWIRY SSAUIAIIAYD-1SOD)
*sSwasAs due||IRAINS
YuM swiele asjey
Jo a1es ybiy aue asvy|
*SSUIAIIBYD 10}
|enuassa sI paldRIAP
S JU3pIdUI Ue Jaye

9s5uodsal 3y} :5592014

Anjiqiseay
Buipiebas sbuipuly oN

Aujiqisesy
Buipiebas sbuipuly oN

Anqisesy
buipiebas sbuipuly oN
‘suersapad
12313p Jouued
sdoo| aAIdNpU| "Mous

pauoijuaw auoN

ubisap uoneys

(oyads-ays Jou) /N

‘sioop wioped ‘syybi|
aNn|q $13A0> OS[e M3lAY

pauoiuaw auoN

s1a1eq pue subis

pauonuaw auoN

(Paynou 3q

Kew oym siojesado

ALDD 3ie a3y}
INQ) pauoiUAW SUON

Wooy [0J3u0) 3y} 0}
yoeq sabewl spuas A1DD

J¥eads
aA1| ybnoayy sbujuiem
9[qIpPNe JUBWDI0JUD

Me| 0) SU3JY

J93u1bud urely uiem
01 1y61| 3qons ‘sman
uies) / sanuoyine 0l L3y
parenul si buissod
19A3] 3y 1e 3Ad
|euonesado ue Jo
JSALIP UlR1) 0] UONBIIIION

sybi1| aAISUSS UonoW

siosinsadns
swiojul WaIsAS

apPINS B BWILD—ON

SOA

SOA

SOA

SIA

SOA

uoisniul
13 9pPINS ‘dUY—ON

[pa1uswajdwi]

sjuaphul

apnIns 3jqissod 13919p

0} ALDD S9lewolne
1ey) abexded aiemyos y

[pa1uswaidwi]
suonels ge
SS0ID Sesawed A1JD 002

[paruawajdwi] savN
/ SauoIp ‘seldwed 714
‘selawed [ewlayy ‘ALDD

[paiuawa|dwi] waisks

uoNd3IIP paseq

-03pIA ‘ABojouyday

SABMODIW

110suds uoindnisqo
‘RJSWED SANISUSS-UONOW

[pasodoud]

S10SUS Iepes

‘sanbiuyday buluses|
dasp yum serswe)

[pa101d]
syb1| aARISUSS UONOW

[pasodoud] a>uasaid
S1333P 18yl ALDD

[pajuawa|dwi]
Jepey ‘dooj aAndNpul

0In) uuoped
punoibiapun uopuot

Kemgns buoy buoH

skem|ies ysn

(¥Sn) skemjres
16121y pue sabuasseq

(IN) Buisson (2]

(sewuaq) skemjiey

JIsueJ} URGIN URAIOY

V/N

S|RAIAINS 7 S

V/N

V/N

|opow
3yl ures) o) pasn aiam sabew

SJUBPIUL PIINS | | PIMIIASY

V/N

9DUBIDS WD Ul pash 3q
UEd 1Ry} 23] JO MIIAIIAO
Jouq e Buinib apiue smaN
Apnis ase> e
woyy sainseaw uopuanaid
3pINS uo sauldpInb
buinb saded diwapedy

suoyd uonuaadud
appIns Huizuewwns
uodas Aisnpul / JUSWIUIBA0D

S2INSEAWIAIUNOD
3pDINS sNoLeA Buimalndl
uodai Ansnpul / JuswuiaA0D
uonuanaid appins
10} |00 Bujuied| dasp
B JO UONeN[eAS ODI|iS Ul
ue buniodas saded diwapedy
sainseaw uonuaAdid
ns a1en(eAs 03 Apnis
10]1d SpoylaW paxiw JIWapedy
}IOM3WEL) UONDIASP
uoisniul ue buiqrosap
sbuipaadoid aduassyuod)

€00T ‘s?IID

«661 121537 78 piojken

610Z “[e 19 231qen

10T “[e 39 d21qeD

+070T ‘uosuyor 13 zeAKe4

+ET0T “|e 19 uasbueyi3

‘wo3

£010T ‘Bunf B w

sbuipuy Aujiqisea) Aoy

s
31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping

adAy ABojouyda|

uoneso]

adf) B azis 3jdwes

spoyiaw yoieasal/ubisap Apnis

Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panuruo)

pauopuawW dUoN

Anqisesy
Buipiebas sbuipuly oN pauoiuaw auoN

519 subledwed

ssaualeme

‘buuesy yeis ‘bunybi

‘sioop wiopeld
‘SI91IBQ SMIIADI OS|Y

uonUIAIIUI UBWINY
U S31j21 ||11S Y29] 15532014
Koeaud
Jo uoiseaur ue buiaq
11 INoge paliom dJe
awos Y13 3 [eba]
*JJe1S uo uapinqg
31 SaseD UOIIP
Bunewoiny :apnmy
JUEVIESET)
e aie Aay) se apnIns
01 Jauleq e asod
ued sesawe) :PpNUNY
'S)Npe ueyl os aow
uaipjiyd buluaiep
18 9A1123Y9 0w
aq Aew sbujuiem
olpne + A13) X3u0)
yoay
31 JO SSAUIANDAYD
bunnsua 0y A3y s1
Juapdul ue buimojjoy
SI3P|OY)eIS SNOLIeA
yum buisiel| 15533014

pauonuawW dUoN

(oypads-ays 10u) V/N

519 subledwed
‘abeubis ‘Buiduay
puno.e uoissndsip

sapnpul os|e sadeq

219 saulPpinb

eipaw ‘abeubis

‘buturen ‘bupusy
SMaIAa) ose Jadeq

abueyd
|_IUSWILOIIAUD UBPPNS
ay1 01 anp bunyb
PaXxiy / JueISU0d

UBY] 9A13Y9 0w
aq Aew 1ybiw buny
Pa1BAIIDR UONOW 5593014

siaLeg

“Ajiqisesy

1 doys 0y uren
ay3 0} [eubis e sywsue|

SIURISISSE [enLIA
s1ydesbojoy ‘sabessaw
9DI0A PIJRAIIIR UONOW

(paypadsun)
a1ebnsaAul ued oym
QUOBWOS 0) JUSS UBY

pauonuawW dUoN

Apoaaip [enpiaipu
ays 1o yeis uonels
usem ued wasks ayL

19 eadspno|
19n0 abessaw
Buiutem ‘(Jeapun) wiepy

Bunybi| ‘uren

ay3 dois 01 JaAUp

0} [eubis ‘sabessaw
Buiuiem papiodaiald

(payadsun
1uaididal) susWIAOW

appIns B buissedsan—oN

(Burjjey “6a Ayensed
JO S95NED JAYI0 puB) SIA

SOA

(sabeyped
snopidsns 13 buipmo.d
-19A0 ‘ssedsal} pue) saz

SOA

(ssedsai pue) sap

(ssedsan pue) sap

(s101ARY3q
Aysu g ssedsany pue) sop

[payond] sesswed
‘aouasald 1d919p
01 ydeqpaay asind Jase]

[pasodoud] uonalap
uoisniul yum A1)

[pauswa|dwi] (ssed
sules] [esaAds Bums|
a|doad ‘buniabul|
“63) spuand pipaid 1o
12918p 01 sesawed A[DD

[pa1uswajdwi]
SeJawed 03aPIA

[pasodoud]

$3UOZ UOIsNIUI

Ul uoia1Bp uonow
/ swyioble yum A1DD

[paopd]
SwaIsAs uondalep
‘sujes} JO Juoy Uo A1DD

[pasodoud] ALDD

pue el 3y} uo siosuas
[pajuawa|dwi]
s1yb1| an|q ‘siosuds
ALDD 3iqow ‘seidwied

(ea10y
yinos) wiopejd uoneis

sa1631e.1s [euonRUIRIUL
Buimainal Inq (puejeaz
M3N) |led punoibiapun

(n) suoneys

punoiBiapun uopuo1

spuepayIaN ul skemjiey

(2doin3) swaishs Aemjiey

(2doung)
A|jesauab skemjiey

shemjies yn

V/N

V/N

219m 353y Jo /) 1dwiane
apIINS PAAIAINS IARY
oym 3|doad /z yum smalnlu|

‘S9uUuN0d

€1 woyy (suadxa-uou

0L pue suadxa Aemjies
22) swedpiued doysyiom zg

Jeapun
M3IABI 3INnjesdll| 3y}
Ul PapNjaul S)U3WNd0P 7€
*SUOIIUBAIIUI
uonuanaid ssedsany
/3pRINS Jo 3bpajmouy| yum
Jo/pue Ansnpui uodsuesy
3y} ul s1apjoyyels

€1 Yum uonelnsuod)

10suas Jepel
Jase| e Jo bunsal Apnis
1da2u0 Jo jooud diwapedy

salbajens
uonuaaid apnins
Buissndsip 1iodas Ansnpuj

punoibiapun
3y} uo sesawed
JO asn a9y} uo a|dIue SMaN
apnIns
40 ssadoud ay) puelsispun
0] SM3lAIRUI dA1eYenb
Buiquasap Jaded diwapedy

sapiIns juanaid

0} S2INSe3aW ssnasip

01 doysyiom e buiqudssp
Jaded [euinof diwapedy

1591 pjay 1o)id

Buiuuni i ssauaAidAYD

1503 BuizAjeue ‘ainjesay|
buimalaal Jaded diwapedy

SUONUIAIRIUI
bunybi| 1noge sispjoyayels
Bun|nsuod pue ainjesd|

Buimalaal 1aded diwapedy

sAemjies uo uopuanaid
9pINS JO MIIAIDAO

+L10Z "®elIS 18 Buaqjjey

+010Z “[e 19 Buemy

610 ‘lIemxepy

13 UB[INWOIN “B0S “J33uny

€007 ‘ueboH

V20T “le 19 UasasH

*£10T
‘e||IS 3 IpIRYNG ‘NuesuIeARH

+910¢ ‘pleyjod
13 NEAUUOG ‘NUBSUIRABH

«€C0T 'peod
R saybny ‘ueky ‘[ama|leH

Buipiebas sbuipuly oN (oyads-axs jou) /N |lensnun jo uR|y S9A u0113319p uUonow Jomiau |iel N V/N ue buipiroid spie smaN 5107 ‘A3l
wasAs |y ue jo
[pasodoud] Aupqedidde bunensuowsp
jou 10 snopidsns (umouun Jaquinu) pue buiubisap
se s193(qo azuobared 191Udd [o1uod A1Ndas 10y sdoysyiom pue malaal
“Aupqisesy suewny pue 1>319p 0) (pasn wAuopnasd Kuedwod uesy woly ainjesdy| e buiqudsap +610T
Buipsebas sbuipuly oN Aq pasoyuow osje A1DD 4JE1S 0) UONEdION SIA W1sAs dUB|[IDAINS 03PIA —payadsun) skemjiey  yeis Ansnpul yum sdoyssiopm sbuipaadoid 2duaIaju0) ‘eUBRIO 3 dYdpae|y ‘I0baln
sbuipuly Ajiqiseay oy s swsjueydaw asuodsay ¢snooy Arewnd apping adAy ABojouyda| uonexo] adf) B azis 3jdwes spoyiaw ydueasal/ubisap Apnis 1eaf ‘sioyiny

31 1e SUolIUAAIRIUI IBYI0

‘panunuo) ‘| 3jqel



(panuruo)

9|doad :531y19 3 [eba]

's10ds puijq a|qissod

0] 3NP SSAUIANDAYD

SaUIWIRIAP Juswade(d
elowed xajuo)

“JUALRIBP

e 3q Aew sesawe)

“1y1eam Aq paraye

3q Aew siosuas

pue seiswed 1Xaju0)

“(S3pIyaA

12319p Ajuo ued

1nq) anisuadxaul ale

sdoo| uondnpuj ‘psenb

buissosd |9A9] uewny

e uey) sadeayd

Kj9¥j1| a1e serswed

J1oj 150D “191ddns pue

2dfy yoa1 Jad Aren
5150 :SSAUDAIIY-150)

sabuajjey> abeiols
eiep pue Aeaud asod
SauoIp 119 R [eba]

sea)
Buipiebas sbuipuly oN

anisuadxa si sy}

NQ ‘A1DRYS Is0W I

sainseaw BHujuiquiod
1SSUIAIIRY3-1S0)

Aupqisesy

Buipiebas sbuipuly oN
*SJUIPIS3I [EI0]
qunisip Aew Bujusem
punos :apniNy
‘syredyooy “6
$10119 pejelsjuaduod
0] payNns-||am si

Y23} Jo adA1 siy) 1xau0D)

pauoijuaw auoN

(oypads-ays 10u) V/N

-abeubis ‘bujuren yels
‘sjoned buiseanul
‘safueyd ainpniselyu|

pauoiuaw auoN

(2yypads-ayis 10u) y/N

(oy1pads-ay1s 10u) /N

pauoiuaw auoN

J9ALP ules
YIM SUONEIIUNWWOD
pue buieubis Kemjiey

“JUBWIADIOHUD
M| 0] JU3S U3y
‘susje

a|qipne Jo syyby Buiyseyy
uofiels
ay) buurus wouy
pajuanaud si ureny
2y pue wiopeid ay1

uo pakejd wueje s|qipny

pauonuaw 3UoN

siojesado
4 0] SUSJe dWil [esYy

abessaw papiodasaid
yum buiuiem punog

[paruawa|dwi]

Wwoo! [03U0d

ul yeis Aq paioyjuow
selawed Wwooz i} Julod

Jlo1neyaq
Jabuassed |esausab—oN

[pasodoud] siosuas
luose|N S10SUds
ando Jaqy ‘sdoo|
uondNpuI ‘sesawed
‘(1epr7) sanem
1yb1| {(seped) oipes
ybnoayy uond319p 13[q0
[pauawajdui]
EEJHITEN
ondo Jaql4 ‘sajqed
Xe0d Axea) ‘s10suas
JIWSISS ‘Y Yum
seldwed A[D) buisn
219 sbuIssold |9A3)
‘sypea) ‘saul] Mojak
buisson sjdoad bundeleg

sanjensed
pue sanijerej—oN

(ssedsan pue) sap

[pasodouid] uonow
/ slapnaul 1313p
01 siskjeue abewi + A1DD)

(s3uapidde pajejal
ssedsal} J3Y10 pue) s9A

SIA [pasodoid] A1DD

(s3uapide pajejas
ssedsal} J3Yi0 pue) 3z

[pasodoid] A1DD eIA
U0ND3I3P YsM parewoiny

UOII3J3P UOHOW YIM
ALDD pue Josuds paiesul

(MN) punoibiapun uopuoT

urelug ur sbuissosd [aAd]

edLRWY Ul (219
‘swioped ‘sbuisson
19A3] Buipnpur) skemjiey

(pueyreyy)
wuopie|d Aemjiey

sbuissold [9As]
pue s1odsioy, Aemjiey

(e1jeasny) skemjiey

(puejui) aui Kemjres
3y} sass01> yediooy
[ebaj|l ue a1aym sauis 7

SW001 |013U0D Ulel) JO
SUOIIR)S J0)IUOW OYM Aydeibouyia ue Buiquasap

siosiaiadns yum Aydesbouyiz

sbuissosd
193] 1€ suonnjos 3|qissod
pue YSU JO M3IAIBAO

V/N ue buinib uodas Ansnpuy

suoya

uonuaaaid ssedsaly /
3pDINS 13y} pue SUONEO|

Kemjtes jo saipnys ased ||

appIns pue ssedsal)
juanald 0} saibajens
BuimalAal 110dal JUSWUIAA0D

£oeindde aujwialep
01 waishs ayy buisn paisay
2uam sapiIns Jo sdip 0dpIA

wi1sAs uond3lep
13pnijul ue Jo 1sa)
e Jo sbuipaadoid aduaizju0)

uonuanaid

V/N |eLI0}IPa dIWapedy
wa1sAs
uo112918p YsU pajewoine
ue Jo juswdojanap

ssaiboud ul yiom—iespun 3yl Jo sbuipaadoid aduIBU0)

sajes Buissedsaly

uo waisAs bujuiem punos

® Jo s1ay9 ayl bunopd
Jaded |euinof diwapedy

(g s 1@ 61,01 pue ¥ ds
1e /1G1) buissedsain jo sjunod

Jaded |euinof d1wapesy

«000T ‘BYjoaf 13 Yyiesy ‘Yn

9007 ‘@

[44UAERERUY]

+¥10Z ‘unuseeydiyuns
R} eRUBlRIjOURD ‘WRYIIDY

«E00T ‘Joypay

8107 ‘uopi09 % Bunesy

sbuipuy Aujiqisea) Aoy

s
31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping adAy ABojouyda|

uoneso]

adf) B azis 3jdwes spoyiaw ydueasal/ubisap Apnis

Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panuruo)

Juoje A1DD 5592014
‘suolun apeu}
‘yeis ‘siabuassed
woyy uonisoddo

aq Aew a3y} :sapmmy

59}
Buipiebas sbuipuly oN
-abues
J3Yuny pue uolsiA
1yb1u 01 anp spienb
uewiny ueyl aAdaye
ajow aq 03 padoy
3Je pue uoljjiw §'1$
150D [[IM dUR||IRAINS
9 :SSUIANDIVY-150)

appIns buipadaid

SI0IARYSQ BUIWLIASP
01 2yNdIYIP SI 1] :S59201d

QUads Y}

01 dj3y 1ess9Yd40 0}

papaau JUBWIA|OAUI
uewny :ssaxold

apIns

Aq 31p 01 uonexo|

© Se 3|qIssade dUoW

wass skemjies ayy

ayew Aew sesdwed
40 2dUIsSR PPNUNY

,nbney,

10U s30p ) pue

uoisipadns uewny

uey) suoid Jowd

$s3| S| dUL||IPAINS

pajewone

9y} :ss230.1d

anIsuadxaul 1 erawed
3} :SSAUIANIYS-1S0)

11 pioAe 03 A1) Aew

a|doad 10 JusuzIep

e 3q ued Y3}
9DUBJ|IBAINS :SIPNYUY

‘wayy

ploAe pue selswed

3yl 1noge uies| Aew

pauoijuaw auoN

pauoiuaw auoN

(oyads-ays 10u) /N

pauopuaw 3UoN

(oyads-ays Jou) /N

(2yypads-ayis 1ou) y/N

pauojuawW dUoN

(2yads-ayis Jou) y/N

pauoiuaw auoN

jou Juaididal) uonedyoN

sjoedy ules
3y1 punoie Jayeads
e ybnouyy [enpiaipul
YlMm 1oeI2)UI URD
J0je1ado pue Ajp10wal
paJojuow seidwe)
su ssasse
01 Jojuow dlyads
© 1B }00| 0} SUOBWIOS
13[e IO UMOP MO|S
o} sutesy [eubis pjnod

SIDALIP
uren) Aynou Jo dpy
yoedsip 1snw siojesado

pauonuaw 3UoN

paynou Jojesado

3y} pue paiabbuy

3 [|IM wieje
el ay) uo uosiad, v

pauonuaw 3UoN

(WL pue) sap

SIA

SOA

SIA

SIA

SOA

uoi219p uosiad
10 123(qo [essusb—opN

SOA

[pasodoid] A1DD
[pasodoud]
JUBWIUOIIAUD
3y} ur bujuonisod
pue dduasaud
$10919p 18yl ALDD

[pajuawa|dwi]

selawed adue||ldAINg

[pa10y1d] sioneyaq
4o Buipod uewny +A1DD

[pasodoud] A1DD

[passnasip selawed
0 duU3sqe] selswe)

[pasodoud] syoen ayl
uo ajdoad /s138(qo
$129319p 18yl AIDD

[pajuswajdwi] serswe)

(PURIZIMS)
UoNels ulel} Ydunz

(e1puy) swuogred les ond

eluioje) ul skemjiey

(epeueD) uonels ona

(jeu:

eua1Ul)
A|jesauab
swaIsAs os19w / skemjiey

NN 9Y3 ul skemjiey

(ureds)
suonels punoibiapun

MN Y1 ul skemjiey

leapun

SappINS Jo
sdi]> 09pIA uO pa1sal WRISAS

V/N

paisa}
a19m sBuIPIOdAI ALDD 99

leapun

sAem|ies ay) uo apIns

pardwane /pasapisuod

pey oym ajdoad

YUM (F€ = N) SMaIAIRIUI
pue (£5¢ =N) Aoning

(umouyun
Jaquinu) sdip> oapia
1sulebe paisa) sem walsAs ay|

apnpins
pa1rdwane /paiapisuod pey
oyMm S}Npe € YUM SMalAI)U|

asn jo ABojodAy

e dojanap 01 washs ALDD

e Jo Apnis ased e buipinoid
Jaded |euinof d1wapesy

wiaishs
siskjeue A1D) e Buiqudsap
sbuipaadoid aduassyuod)

Emum\Am adue||lvaIns
Mau e BuissnsIp 3p1Le SMaN

sdi> 03pIA BIA
SI0IARYQ [ePIDINS AJ3uapl
0) bundwane Apnis
e Buiquasap Jaded diwapedy
Arejuswwod
1 ‘skem|iel Uo sappINS
puno.e Yoieasal Jo MaIAL
ainjesd)l| [eusnofl diwapedy

Buuiwiiep si01e)
puelsIaPUN O} YDIeasal
SPOYIaW PaXIW JIWIPedY

9|doad

/ s13lqo bundalap Joy

wa)sAs yay e Buiquasap
Jaded |euinof diwapedy

appIns Aemjies

puiyaq buluueid ayy

puRISISPUN 0] SMIIAIRIUI
aAnelenb diwapedy

xC00T 'soog B J3INW

¥L10Z "ysoyo g dafpiny

8107 A3|s0N

x910C
“uodnq g uopieg ‘eleysipy

«L00T "eIRysIN

+6107 “|e 19 oueziepy

£T0T ‘sopeues
auley B ZapueUIdH
zado7 ‘Zaunn zauiuey

£120T ‘a1zuaspepy
13 3SSO ‘OueZIR ‘YSIe

sbuipuy Aujiqisea) Aoy

axs

31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping

adAy ABojouyda|

uoneso]

adf) B azis 3jdwes

spoyiaw yoieasal/ubisap Apnis

Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panuruo)

sapINS
J1es yum sadeid up
Kiessadau S| Y29} :1x23U0)
duelsip
Buyeaiq ay3 o1
anp abuel Jajealb e
paau noA se skemjies
3y uo 3|qeuns
se aq jou Aew
SIX21U0d peod ul pasn
SeIaWe) [1X3U0D)
*SwasAs due||IRAINS
3y} Isn1) geys pnmy
‘as|ej alam
swJefe jo Jauenb
© PUNOJE :$5901d
‘SuUoIpu0d
Jayieam 3noiyIp
aJe 313y} Jo duelsip
e 1e si juapbul
3yl usym sa|bbnis
wisAs ay3 :1xa1u0)
‘|l9M SoM WsAS
3y} 193} JJe1S PPNINY

Aujqiseay
Buipiebas sbuipuly oN

Aujiqiseay
Buipiebas sbuipuly oN

Aujiqisesy
Buipiebas sbuipuy oN

Aupqisesy
Buipiebas sbuipuly oN

Anqisesy
buipiebas sbuipuly oN

BUETTITEN]

s| os wajqoid

33} SA|OS 10U S0P

siaueq [edisAyd

(oypads axs 10u) y/N

Bupua4

(oyPads aus 10u) y/N

pauonuaw 3uoN

(2yypads-ayis 10u) y/N

(oy1pads-ay1s 10u) /N

pauonuaw auoN

swialshs
buiuiem 126611
ued Y23} Moy SaqLdSAq

|enpiAipul
3y Jo aduasaud
ay1 Aq pasabbuy

‘sjeubis punos buiuiep

191U
|013U0D Dijjei) Ul Wiiely

siapuodsai 1511y [e20]
pue speoJjiel yum
SUONEDIUNWIWOD W) [edy
uolysnd
os e asodxa 01
pa1elos si sadwing urel)
seaiq Aouabiawa
ajeniul 0} sutey jeubis
ued yJes Layeadspno)
© J9AO passaippe
90 UBD SUBLI]SIPIJ

pauonuaW 3UoN
SIS
Kouabiawa oy pue
utes) Buiwodul ayy
0} Juds [eubis Aouabiawg

SIA

SOA

SOA

(apiIns pue) ssedsaiy -oN

sanjenses—op

SOA

SOA

3duabl|bau
pue syuap1Ie—ON

[passnasip

seJawed Jo dudsqe]

sapIIns yum sadeid ul

Slosuas R seidwed JO
yoe| e sajou sandeyd siyp

[pasodoud] sesawed
Jewsayy buipnpul
‘DUE|[IDAINS BIBWE)

[pazoyid] Joineyaq

uewny 12319p

01 sonfjeue 03

YUM Selawed [ewiay]
[pasodoud] sauoiq
leLay Juabiyaiu) Iy

pue uoisia Jaindwod
YUM J1UN 3DUBJJIBAINS i/
[pa101d]

sueiysapad 13919p
0] SWa1sAS UOISIA JO

[pajuawa|dwi]

ALDD ‘sjuuny onaw

3y} ul suesapad
bundalap sweaq paleyu|

[pajuawa|dwi]
sjun dUL[IAING

[pasodoud]
wajshs uondalap
ueu)sapad paseq esawed)

uapamg ul skemjiey

uapams ul skemjiey

UIPaMS Ul skem|iey

(suted) Jo sjuoly) skemjiey

(leuoneusaiur)
suonels 013

(eLIsNy) su

e)s Aemqns

ysape|bueg

pamainal
Ins Aemies Jo sased gz

suadxa
K134es pue siolebnsanul

juapde zz yum dnoib sndo4

sweje 3s|ey
npul swiele Jo Jaquiny

Jeapun

sadA) sadwing ¢ paisa)

ejep appIns

papinoid suoness o1dW €7
DUE||IBAINS pey

UdIym Jo 9| ‘suoneis 8

ssoIde sapPINS palajdwod
68l pue sydwane appIns 0L

V/N

SapIdINS |1es Jo Apnis
ased a|dnjnw aAnelenb
e Jo Ja1deyd >00q dIWapedy

saibajelys uonuanaid
apnpIns Jo Aujiqiseay
puelsiapun 03 dnoib sndoy
annelenb e Buiquassp
J131deyd x00q diwdpedy

sesawed
|ewuay 4oy Apnis 1dadu0d
-jo-Jooud e Jo uodas Ansnpuj

Jesodoud 133foid
© JO 32110U JUSWUIBA0D)

siadwng 2A0WOd0|
Jo Apnis Aujiqisesy dlwapedy

sapnIns
Kemjies Jo sonsuadeleyd
Bunebnsaaul Apnis ased

aydnnw e jo saded diwapedy

appIns
Jo siopipaid Bujuiwexs
Apnis aaneuenb Jiwapedy
suelnsapad
12919p Ajjesnewoine
0) walshs e Buiqudsap
sbuipaadoid aduassyuod)

*CL0T
‘uossiapuy 1 bunpaas ‘oqpey

*€L10T
‘UOSSISpUY 1 }IUdY ‘oqpey

910 ‘B13qpur 3 ogqpey

£20¢ ‘sol ‘uerp

I\ B S0zl

+910T “|e 19 uapeq

661 ‘IswJe4 R ||auuoq,0

*CLOT
“[e 19 J3[_YIU0MIBPIIN

<T20T 19Ny
13 UBINYg ‘eqniyq ‘paysiniy

sbuipuy Aujiqisea) Aoy

s
31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping

adAy ABojouyda|

uoneso]

adf) B azis 3jdwes

spoyiaw yoieasal/ubisap Apnis

Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panuruo)

pasnsiw
aq Aew wa)sAs

3y} ‘awod[PaMun

aq Aew sbujuiem ayy
woyy uonnjjod punos
3|qissod :sapnumy
‘Aj91endoidde pauren
3q 0] paau Yeys ‘spud
wioped 1e 3jqeuns
150W 3q pjnom

4291 3y} :sainpadoid
R 595592014

soing

000°00Z sem adAy yda}
1Y) oy 3|dwexa 150>

BUQ :SS9UDAIIRYJ9-1S0D)

“wiR1sAs
ay1 asnsiw Aew sjedo|
pue adueisisal dignd

aq Aew a13y] PpNINY

siabuassed Jaylo B
SI9AUp ules) Buipiodas
ALDD44 yum
su1du0d Adeaud ase
asay) :[eba| 1 [ed1y13
b
MOJ Ul SeJawed Jo
SSUIAIIAYD SASeIdUL
1y61s ybiu x3U0)
SJUaPIsaL [eJ0] o)
uonnjjod asiou dnpas
pue Ayjiqera1 aseanul
o0} syjediooy ajl| sease
Pa1e1IUAIUOD O} PauNs
1539 I 4231 SIY) 1X21U0)
apIns buidaiep
J10j [e3p! J0U BJe ey}
seale ul pauopisod
aq Aew Aundas
104 paubisap Ajuewud
ALDD :IX91u0)
00¥/3 S350
ALDD :SSAUIAINIBYD-150D)

Aupqisesy
Buipsebas sbuipuly oN

(oyads-ays Jou) /N

(oyads-ays Jou) /N

119 ‘subledwed
‘abeubis ‘Buiuresy

‘BuidUR) SASSNISIP 0S|y

(oyads-ay1s 10u) /N

J1aded siyy ut
palen|eAs UoHUIAIRUI
urew ay} s1 bupuas

(oyPads aus 10u) /N

Bunyby pase
uonow ‘sbujuiem punos

(abessaw
uayods 10 asiou

wiee) buiuiem punos

bujusem

punos pajewoiny

Jaxeads Buiuiep

pauonuaw auoN

SIIA3P Hews 0}
Juss 9 ued suoledyiloN

(ssedsa1 pue) sap

(ssedsaly pue) s9A

(ssedsan pue) sap

(ssedsan pue) sap

(ssedsan pue) sap

J0IARY3Q [ensnun,
pue uoisniul—oN

[pasodoud]

auoz payads e uj

uoIsnUl S12333p Jeyl
IV yum ALY wabyjpmu|

[pasodoid] juswanow

12919p 03 salbojouyday

13qy sse|b

10 "4yan "gvavy
‘SWdISAS U0NIAAP UONOW

[pasodoud] Bunyby|
pajeAide uonow
‘(A1DD44) sjuouy uten
uo A1DD ‘swaishs

[pajuawa|dwi]
Uo113313p UoIsnIuUL
YIM BJaWed 03pIA

[pasodoid] A1DD
[pasodoud] Buuaio|
1| Si0lA_YDq
Se ||am se ‘uonow
J0 ye| Jo uonow
10319p U 18y} ALDD

adoin3 ul skem|iey

adoin3 ul skem|iey

Ajjesauab skemjiey

puejui{ ur skemjiey

ueg ul skemjiey

Ajjesauab skemjiey

ALDD
uabl||a1ul uo aduepinb

V/N buipinoid podas A1snpuj 9rZ0T “1IVYLSIY

swialsAs uondarap
Juappul uo duepinb
V/N buipinoid 1iodas Ansnpuj

eyz0Z “IVHLSIY

sainseaw
uonuaaaid appIns
bunuawa|dwi uo ad>uepinb

V/N Buipinoid 1odas Ansnpuj

d7L0T TIVYLSIY

uonuasdul -3sod pue
-aid Buissedsaiy bunenjeas
Apnis aAnelnuenb

e uo uodas Ansnpul

saInseaw dAnejuanald
Bunuawsajdwi isod

pue aid ssedsail Jo sunod qyL0Z “1vHLSIY

sa1is 1o|id se pasn buiusy wioped

9I9M UIR)LIg Ul SUOIRIS |G JO SIS3) PpJaly uo Lodas Ansnpuj PYLOZ “IVY1SIH

sonhjeue

V/N 03pIA BUISSNISIP 3[d1LIE SMAN €107 ‘uoluay

sbuipuy Aujiqisea) Aoy

axs

31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping

adAy ABojouyda|

uoneso]

adf) B azis 3jdwes spoyiaw ydueasal/ubisap Apnis Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panuruo)

“Ajiqisesy
Buipiebas sbuipuly oN

‘way} 1oy Burpdensip

39 pinod> A1)

Bunojuow siaALp
ufesy 1YL 3 |eba]

‘swuele as|ej aq Aew

3I13Y1 pue ‘uoidalp
91eandde Juanaid

Kew uoisnIQ :1x33U0)

“Aupqisesy
Buipiebas sbuipuy oN
siods

pul|q 01 aNp suoned0|
abue| 1e sbuyy
ssiw Aew ALDD 1IX91U0)

Aiqisesy
Buipiebas sbuipuy oN

“Ajiqisesy

buipiebas sbuipuly oN
awin ybiu 1e
pasn aq Ajuo pjnoys
Aay1 os syuapisal [ex0]
Joy uonnjjod 1ybi| aq
Kews 319y :PpnINY
*9sudlul 00}
3q 1,up|noys sybi os
seuial o) snosabuep

aq ued buny

an|q ay1 :$J1y1a 3 [eba]
awn 1ybiu je
pasn aq A|uo pjnoys
Aay1 os syuapisal [ex0]
Joy uonnjjod 1ybi| aq
Aew a1ay) :pmmy
*3sudul 00}
3q 1,up|noys s1ybi| os
seunai 03 snosabuep

aq ued bunyb

an|q ay1 :$J1y1a R [eba]

(2yypads-ayis 1ou) y/N

buidedspue| ‘sjoned
‘subledwe> ‘bupuay
Pa1aA0d 0s|e M3IAL 3Y ]

(oypads axs 10u) y/N

sby| anig

buuresy
Je1s ‘siateq ‘Bunybi

pauopuaw 3uoN

pauoiuaw auoN

woou
|043U0> 03 UOLERIYION
ues)
dojs 03 juas sjeubis
Buiuiem ‘osuas
1U3WIdAOW 0] pajjul|
Bunybi| ‘sbuiusem punos

pauonuaw 3uoN

Jaxeads
ybnoayy pafeid buluiepm

buiuiem oipny

pauonuaw 3UoN

pauonuaw auoN

JuswiaAOW sydesy Jeyl

(oydads-a1s Jou) /N 1ybipods pareande uonopy

(oypads-auis 10u) /N

Bunybi| pareande uonop

SOA

(ssedsan pue) sap

SOA

SOA

SIA

(ssedsan pue) sap

(ssedsan pue) sap

(ssedsain pue) sap

(ssedsan pue) sap

13(qo ‘awn J1abul|
1o} sonhjeue yum AL1DD
[pasodoud] esswed
uabijP1u] ‘sqed
utel} apisut AL3D
/51012319p UonoOW
‘Buisuas Jaqyy sse|

[pa1uswajdwi]
SI0IARY] 13319p 0) ALDD

[pausawajdwi] abpa

wiopeld 03 asop

SI 9UOAWOS JI 19219p
01 WasAs esawed Lews

[pasodoid] A1DD

[pa1uswajdwi]
sesawed A1D)

[pajuawa|dwi]
seldwed A1)

[pasodoud]

saibojouyday Jaqy

sse|b 1o yvan ‘Yvavy
‘S10SU3S UOI1D319p UONOW

[pasodoud]

saibojouyday Jaqy

sse|b 10 yvaIl ‘dvavy
'S105U3S UONJ313p UONOW

puepIods ul skemjiey

(adoung) A|peoiq skemjiey

(IN) Ajjesauab skemjiey

(MN) Alessusb skemjiey

(ureaug
1e310) A||esauab shkem|iey

(¥n) punoibiapun uopuo

(¥N) punoibiapun uopuoT

adoung uy skemjiey

adoung u skem|iey

V/N

WiNiJosu0d 1|yy.1S3Y
woyy suadxa Aemjies zz

suejliewes 1 jyeis [les

71 yum sdoysyiom g pue
‘S3JUOWIIS} UONUSAIBIUL

61 ‘s)uapiul appINS
/ST wouy eep Jo siskleuy

JJe1s ANSNpul Yum SmalaIRul 9

“Jeapun sazis ajduwies

‘suejlieweS pue

RIS [1e1 YUM SMIIAIDIU|
‘elRp JOIARYIQ APPING

Jeapun

leapun

V/N

V/N

doysyiom Ladxa
pue M3IA3) 3InjeIR)|
e Jo Jaded |eusnof diwapedy
SI0IARYIQ APIDINS
-21d Jo >puomaweyy dojansp
01 suadxa yum doysyiom
e pue ‘abe100j A1DD
wouy suondudsap Jolneyaq
'S9|UOWIIS3} UOUAAIRUI
‘3IN1eJ)| JO M3IABI
e Jo saded |ewinof dJ1wspedy
sainseaw uonuaAdid
3pINS IN0CR SMAIAIUL
pue MaIA3) 3unjeI|
e Jo sbuipaadoid aduaIRju0)
SM3IAIRIUI
3 eIRP JPNINS JO SIskjeue
Kiepuodas buiuodal saded
SPOYIaW Paxiw dJIWapedy
uonuaraid apIns
youeasal buimainal
Jaded |euinof diwapedy
uonuaaaid appIns
ul Yo1easas buimalnal
Jaded |euinof dwapesy

sybipods pareande
uonow uo 3duepinb
Buipinoid viodas Ansnpuj

bunyby| pareande
uonow uo duepinb
Buipinoid 11odas Ansnpuj

+810T “[e 12 ueky

+810T ‘ueky

*L10T
‘SUIARIS 1§ BSUOIM ‘UBAY

+E10T "ueky

+9€00T ‘llepny

«BE00T ‘Ilepny

P¥Z0T 1IV41S3d

2b70T VYL

sbuipuy Aujiqisea) Aoy as
31 1e SUolIUAAIRIUI IBYI0

swsjueydaw asuodsay ¢snooy Arewnd apping adAy ABojouyda| uonexo] adf) B azis 3jdwes spoyiaw ydueasal/ubisap Apnis 1eaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panuruo)

woyj uses| 03 aberooy
Buimainal 1oy njasn
S)I pue ‘suofenyis
yum Buijeap isjiym
ajes way) sdasy
ALDD Uiy Jels ssspnimy
selswed
3y} buuoyuow isjIym
Bupjse-ninw usyo
aJe Jjels se passiw
9q Aew sbuiy] :ss93014

Aupqiseay
buipiebas sbuipuly oN

‘passadoid
3q 01 swiee
358y JO JaqInu
abue| e a1e 1Y) :sSAD0IY
abeuew 01
Jje1s 10j swiele as|ey
aq Aew a1ay] "wIlsAs
a1 Aq pakouue
3q 61w siasn
UoIelS I3YJ0 PDPNIMY
uonedo| 3yl 0}
ajdoad [epiins 1eie
pIno> :$J1y33 3 |eba]
‘uoidalep
1uappUl buimoljoy
papaau si Aemyied
asuodsal Jea]d e :ss301d

Je1s pue siabuassed
1eJ Jo Ayyuapl
ay1 13104d 03 SR
sysew Abojouyday
uoniubodas

le1oey 3y 119 B [eba]
‘Bunyby 3
Jayieam £q pasuanjul
duewiopad

WIdISAS 11X9U0D)

pauoiuawW dUoN

pauoijuaw auoN

pauonuaw auoN

pauonuawW dUoN

ubisap utes ‘abeubis
‘sjosed ‘Buiuresy
“b'a Jsujebe pajenjend

9J19M sainseaw ay|

pauojuawW dUoN

(2yads-ayis Jou) y/N

wuopeld ayy uo
Jaxeadspno| e ybnoiyl
yeads ued siojesado A1DD

Heis wiopeid
yum saui| auoyd
1791Ip 9ARY W00 [013U0D

(uanlb uonew.oyul
Jayuny ou) bujuzem
e apinoid ued waishs
abessaw
Buiuiem papiodasaid
Huyjen Aemjres
01 [eubis ‘s3dIAIRS
Aouabiaws 0] wieje
‘bunyb| pajeande uonow

sbujuiem
punos Jo 1yb1| awi |eay

uuojeid uo bujuiem
3|qipne ‘jje1s 03 L3y

sua|e Bunessush
‘sbujuiem 3y

K1ajes yeis—oN [pauswajdwi] A1DD

S9Nss| pue I0IARYq
uoness [esauab—op

[pajuawa|dwi]
RIWED WOO0Z |1} JUI0d
[pajuawsadwi] suoz
uoN313p uoisnAul

ue uj aduasald

SOA 103)9p 0} eIBWRD pajelu|

[pasodoud]

Jepey ‘selawied
wooz 313 uiod
‘105uds ainssaid ‘e|

(apwIns
pue) ssedsan—opN

[pasodoud]

sufel} Jo Juoyy 3y}

uo SeJawed ‘iepes pue

DUR||IDAINS RIIWED
ybnouyl uonI1ap UoNOW

[pasodoud]

(3bpa wuoped “b9)

suonedo| JejnonJed

1e siolneyaq dynads

12919p 0} swiyiuoble

‘uoubodal

|edey ‘seiswed
[ewLIaY) ‘seiawed paJesul

SIA

(wsijepuea
1R ssedsai) pue) s9p

[pasodoud] appins

uoI3I333p JoIARYSq Buipadald sioineyaq

pue 123(qo snoueA—oN  19219p 0} sdAjeue abew|
[pajuawa|dwi]
anmduy

pue ‘uondarep

eljensny ‘skemjiey

(n) uopuoq
‘uonels Aemjiey

(IN) sbuisson
193] Buipnpul skemjiey

(ognday
4232D) }iomiau
|1ed 3yy uo spuunj

(puejuty)
SJUDWIUOIIAUD Kem|iey

(pue|bug) sbuisson
19A3] Buipnpul ‘skemjiey

Ajjesauab skemjiey

Aydesbouyia yeamzL
'S1921J0
JSUBLL Ly YUM SMIIAIRIU]

inoy
ysni Bujuiow buunp wool
Jo1u0d ayy ur Aydeibouyig

V/N

(umouun Jaquinu)
sainseaw K1ajes pue
Awndas jo uonejudwsaldwi
ay1 ul dusuadxe

yum spadxd yum smalaIu|

suadxa yyjeay
dlignd pue A1ajes Kemjies €1

V/N

V/N

ainyn>
Yiom s1ad1j0 uodsuesy
bunebiysarul smainRul B
Aydeibouyya ue Buiquasap
sbuipaadoid axuassyuod)
due||IPBAINS
4o sbuppiom Kephians
moys 0y Aydeibouyia
ue uo burpodas
J131deyd yooq diwapedy
uonuaaid
appIns 01 yoeoidde
J19Y1 JO M3IAIDAO UR
buinib sbuipaadoid aduaiaju0)

sainseaw A19jes Ajnuapl

0] SM3IAISUI PUuB MIIAL

ainjesdy| e uo buniodas
19ded [euwsnof d1wapedy

sainseaw

uonuaaaid appIns

Buimaiaal doyssyiom 1adxa
ue buniodas saded diwepedy

sasn

ALDD aAndeoud buiqudsap
uonedygnd smau Aisnpuj

Kndas

dueyua ued sankjeue

abewr moy buiquosap
sbuipaadoid aduassyuod)

uonuaaid apIns 1oy

mEmum\Am 42931 JO M3IAIBAO
ue Buipiroid 1odas Ansnpul

«0L0Z "Yua7 78 U331 ‘anbea]

900 ‘BNT 3 Y1BSH ‘UOSSUIAS

+E10T ‘susnals

«¥20T
‘ONULIH 3 UBARY ‘@)uiZewS

+CC0T "BIIIS

£10T "SUlIN 73 SUIYS

%800 "ysawey B Ly19S

sbuipuy Aujiqisea) Aoy

axs

31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping adAy ABojouyda|

uoneso]

adf) B azis 3jdwes

spoyiaw yoieasal/ubisap Apnis

Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panuruo)

pue 1ybi| Mo| Ul uans
NJasn si YIMT Ix21u0) pauonuaw auoN
Aujqiseay

Buipiebas sbuipuly oN (oyads-axs jou) y/N

503}

Buipiebas sbuipuly oN pauonuaw auoN

Aupqiseay

buipiebas sbuipuly oN pauonuaw duoN

awn

J19je sudje o) aAlssed

awod3q Aew yels
:s2unpad0id 3 5355901

uoljiw €$ 1e 3yl Jo

anjeA [eansnels buisn

paynsn( s uawisanu|

1SSUDAIIDYI-1S0)

‘saAnisod

as|ey Auew aney

ued yr3] JuIpRU

JO uonedynuIP!

Buimoj|oy

papasu skemyied
asuodsal 13 :s53201d

pauoiuaw dUoN

(oy1ads ays Jou) /N

Anjiqiseay
Buipiebas sbuipuly oN
“ysu Buissasse ueyy
Jayaes suonejnbas
yum Ajdwod
01 paulpul 3iow Wayl
saew siy} pue wayy
Bunoyuow A[D) Jo
dIeME IR JJelS [SapnImy
yeis
ufel} / Jusppuy ue

(oyads-ays Jou) /N

(oyads-ays Jou) /N

pauonuaw 3UoN

pauoiuaw auoN
1y eadspno|
Jan0 L3Je 3|qipne
R s1yb1| pajeande
uonoOW ‘Wool
|03U0d 0} uoNEdIIION

s1apuodsal 1sily
|e30| pue speoujies AJioN

(uardpas paypadsun)
SUoNEDYIoU JWi) [edYy

aijod ||ed pue

Wwiefe 3)epljeA ued

oym Kuedwod Ayndas

1e swueje Jayeadspno|
J9A0 SIUBLIRIP J|qIPNY

pauonuaw auoN

(pauonuaw
UonUAAIRIUI SNy
0U) WOO. [013U0>

© Ul paJoyuow st A1DD

(219 ‘ssedsan

01 J0su3s (YIMT)

‘bunyby pue) ssp  dbewr paseiyur anem-buo

SIA

ssedsai—oN

ssedsan—oN

sjuapiul A1ajes
pue uoiseAs alej—oN

SIA

SIA

Kiages yeis—oN

[paruawidwi] ALY

[pasodoud] s1ybi|
d31 3njg/pay pue
‘195eads pnoj “Jepes
‘eJaWed wWooz |1} Julod
[pasodoud] (1)
2duabl|[piul [eye
bujuiea|-dasp 1 yun
UoNEdIUNWWOD dWi
-|eal ‘Jun dUL(IAINS Y
[paropd]
“ysu bunesipur (a6ps
wuopield Jano buues)
‘bunabul| “6-3)
sanss| buipienbayes
Jo (sianueq wioped
40 pus “69) ssaxde
pazioyineun 1>a19p
01 |V YuMm sesswed A1DD

[paiuawia|dwi] si0suas
paJeljul ‘s1013319p
uolowW ‘seiawed 03pIA

[paruawa|dwi]
3dUe||IBAINS 03PIA AL1DD

[paruawa|dwi]
(sesowed
wooz 31 juod) ALY

ab6nig ur uoneys ues|

(wioypois)

swiaisAs Jsuel) yein

(¥sn) Buissod 9437

(uopuoT)
uoliels punosbiapun

(Jeuoneusayur)

>_vm.oﬁ skem|iey

ejjeasny
‘RLIODIA Ul skemjiey

s4omiau Aemjiel ueljensny

ue Jo 1531 e buiquasap
sbuipaadoid 3duIRjU0)

susaned apiins |eneds

pue [esjodws) buuojdxs
Jaded aanejuenb diwapesy

ALDD uonels
utes wouy sdipp 03pIA /7

suoneys
$TL SSOIR SJUINAS APDINS 767

|esodoud 133f0id

V/N © JO 210U JUSWILIIAOD)

Jesodoud 133foid

V/N © JO 3D110U JUBWIUIBA0DH

ABojouyday yews
Jo Apmis 1dadu0d-jo-jooud e
bujuiino asuodsal 1sanbai

V/N UOIBULIOJUI JO WOP3IIH

MaIADI 3y} 9pIdINS [IeJ punoJe SAPNIS

Ul papNUI 219M S3IPNIS 9 JO MIIABI JBWALSAS dlWapedy
(swiaasAs due|IBAINS
Bunuswsajdwi buipnpur)
3184 9PIINS YIM
pazenosse sio1oey buiiojdxs

saded |euinof diwapesy

Way} YUMm pajerdosse
510108} DIWOU0D
pue [ed1sAyd ‘|epos

3y} pue sappIns ¢ palojdx]

1910
suesy Jo A1a4es ai0dxa 03

V/N Aydeibouyia buisn sisayl qud

x510T
‘01e203) R pieeboquanin

qecoc

‘pleog Ydieasay uoneyodsuel]

eET0C

‘pieog ydleasay uoneyiodsuelr|

€207 ‘uopuo Joy Jodsues|

%6107 “[e 32 [9do

%510T “[e 39 001

7107 ‘anbeay

sbuipuy Aujiqisea) Aoy as
31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping

adAy ABojouyda|

uoneso]

adf) B azis 3jdwes spoyiaw ydueasal/ubisap Apnis

Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



(panupuo)

Aujiqiseay
Buipiebas sbuipuyy oN
‘pasinbai |ns
S| UOIJUSAJDIUI URWNH
*f)ney uayo ase
5105US :saunpadoid
19 $35532014
od as|ej Auew
00} aAeY sdnhjeue
03PIA PPMINY
‘uol. m‘_ijEOu pue azis
‘AUAIIDBUUO) S,U011ed0|
ay1 Aq padusnjul 3q
ued s3s0) “uolIwL S
—00S’s1L$ wouy abues
$350)) :SS9UBAIIIRYL-1S0D)
uondo ue jou
ale sialeq /Bupuay
UaYM aAIdYD
-1503 3 p|Nod Y23}
SIY} 1SSaUBAIIIRYL-1S0D)
swiefe as|ey
PIOAR pUE 3AID3YD
3¢ 0) pauoiisod-|jam
3¢ 01 pIdu Sesawe)
IX3JU0) |nasn U
punoy Aay) pue Jajes
uolels ayl apew a3y
3Y3 33} He1s :sepmmy
(Bunybi| ayresm
“6°3) JUSWUOIIAUD
3y} Jo spasu
ay) o1 a|qeidepe
9 0] SPaau Y3} :1XA)U0)
Ajsnoaueynwis
120 swieje ajdinw
uaym aznuoud oy
paiinbai uonuaIul
uewny :ss830.d

*S9,

(9%0€) swiele s[e} jo
3NSS| Ue 5,219Y) 155301
‘ejep |euosiad
Bupnided jou Aq
sanss| A>eaud sploae
QM1 1$21y32 13 2637
*SuoiIpuod
Jayieam ysiey

Bupuay 1 abeubis

Sydads-als J0u) /N

(oyads-ays Jou) /N

pauoiuawW dUoN

(oy1ads ays Jou) /N

(oyads ays j0u) /N

pauojuawW dUoN

‘uleJ} Mojs 0} Joiesado

bunae ‘wool
Jou0d Buikynou
‘wueje ue buuabbuy

swieje 3|qipne
pue (paypadsun
uaidal) suoined

ON

punos
Buiuiem pajewoiny

woo. |o43u0d

pauoiuaw auoN

w004 |0J3u0d ul wuely

3U0Z uondIBP
ay3 ul Bulusem punos

[paruawa|dwi]
SIA lepel ‘elawed palesyu

[pajuawa|dwi]
'SIOSUIS YUM SadUud4
Pa123uu0)/531eH
uepysapad ‘Anande
10}UOW 0} SIIAIP
Jndo-13q14 ‘sonhjeue

appins g ssedsan—oN ejep biq ‘sauoip/sploiq

[pasodoad]
JolARYRq [EPDINS
-2.d 1ipaid 0y serswed |y

appIns R ssedsan—oN

SI01ARY3Q
|ensnun Jay1o
pue ‘awd ‘ssedsai
‘BUIPMOIISA0—ON

[pajuawa|dwi]

uolsniul

pue buuiayio] 13313p
ued 1ey} sesswed A1)

SjuapId
13y10 pue appIns
‘WisijepueA ‘dWLd—ON

[pasodoud] 1o1neyaq
13313p 0} UoIsIA Jaindwo)
[pa1uswajdwi]
“Buuabull
‘JUBWUOIIAUS Ue Ul
Buiuonisod “1o1neyaq
1333p 03 |V +ALDD
[paropd]
|suuny u aduasaid
S12919p 18Y1 ALDD

wsijepueA—oN

ssedsan—oN

[pasodoud] Jo1neyaq
Jewsouge 1313p

(vSn) suoneso]
Jled JaInwwod
€ pue jies 3yby) €

skemjies
|euoljeusaiul pue
J11S3WOP UedLIRWY YUON

A|peoiq ysn ul skemjiey

(uopuo)
uoliels punosbiapun

(4N) Alpeoiq skemjiey

(4N) Alpeoiq skemjiey

(wnibjag) [duunl Aemjiey

V/N

Ysues) Jies

ui bupiom ajdoad gy Jo
Aamnins annenuenb auijuo uy

V/N

(payadsun azis ajdwes)

Jje1s pue siabeuew
uonels yum Asmins y

V/N

V/N
(%0€) swueje
35|18} SNSIAA (960£)
swieje paynsn( Jo Jaquiny

sanIADe
uonuaaaid appIns uo
Bunepdn 1i0das JuswuIaA0D

Aanns e Buipnpuy
‘ssedsal) |1eJ 1919p
01 salbajesys bunenjers
Hodal Yd1easal JUIWUIIA0D

ssedsan
|ies 9dnpas 03 salbajens
uo wu:mt_:m juswiuian0n

4d3) piemoy

SapniIe s yeis aiojdxa

0) Aanuns e buiquosap
sbuipaadoid adxuassyuod)

21B3594 3DURJIDAINS
[ensIA JO MIIAIDAO
ue 6uinb uodas Ansnpuj

pasn Apuaund
SI ALDD MOY JO MIIAIIAO
ue 6uinb podas Ansnpuj

waishs ALDD e Jo
1591 10|id e jo uodas Aisnpu)

I0IARY3] [eWIOUGR
15319p 01 WR1sAS pajeljul

Jeuoifiay 1uoi4 yolesep

qzz07 “le 19 Juiem

©ZZ0T “|e 19 JauIRp)

+500T “[e 19

qE€00T ‘unse;daA

BEO0T ‘UnSe|dIA

6107 ‘USIIBWISAQ UeA

*L10T
‘WIPIO0Y 1§ SUSBNIUUIA
‘puejabug uep aag uep

sbuipuy Aujiqisea) Aoy

axs

31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping adAy ABojouyda|

uoneso]

adf) B azis 3jdwes

spoyiaw yoieasal/ubisap Apnis

Jeaf ‘sioyiny

‘panunuo) ‘| 3jqel



"PIMBIIARI J33d SEM 1By} JUSWINJOP B S9I0UP,

*fubayul

elep pue ‘saselq
lexel /19puab Jo sysu
‘Koeaud ale sanssi
urew 2119 13 [eba
‘suonIpuod
|ejuswuoliAuLe pue
“J2Y183M ‘UOISN|2I0
yum sabuajjeyd

9q Aew 31342 :1x91U0)

BUs
Yyl uyum Juswadeld
uo spuadap ydai Jo
SS9UBAIIIRYL [IX3JU0)
‘Buiyiawos

Aq paindsqo buraq

10 ‘aimsod Apoq
woJy dwed Ajuowwod

UONRIYISSRISIW :SS3D0I(

129k 1ad uop

uol|jiw 0S-0t 1502
pInom dueuule)
‘uoneys Jad

UOA\ uolfjiw 00S-00%
150> pjnom uoie|[elsul

1SS9UDAIIIRYYS-1S0D)

Aupqisesy

Buipsebas sbuipuly oN

(oypads-alis 10u) /N

(oypads-auis 10u) /N

Jojesado

9dUe||I9AINS 0] JUas US|y

pauonuaw auoN

19)U8d puewwod
pue siojesado peoyjiel

0] JU3S UONEDYIION

wajsAs due||lRAINS
ayy o1 payuy dde
dliqow e aAey [[Im

SISALIP pue ygeis Aem|iey

Kndas
7 ssedsan pue—saj

SIA

siiey

[ejuapidde 1 appIns

Buipnpui ‘Kemjres
9y} Uo syuapPIe—ON

SOA

[pasodoud] AL
‘slenpiAipul /s1olAeyaq
/ sanijewsouqe

40 uond33p

‘selawed paseyu|

[pasodoud]
wyiuobje uondalep
uewysapad yy

[pasodoud]
suonenys A>uabrawa
17319p 01 SHnhjeue

03PIA YIIM BIdWE)

[pasodoud]

Bunel ysu sppIns

e yum siabuassed
bey 0y suonows

pue sioleyaq
Buipnpui appIns

Jo subis [edibojoisAyd

19319p 0} WA)sAs 03PIA

(payadsun) skemjiey

ALDD uj suoijels Aemjies om|

uoneys punoibiapun

Jaquinu) siauopndeid Ansnpuj

ALDD Ul spuai) 1s33e|

Buimalaal Jaded diwapedy

syuappul
BbuildIap 10y [apow

IV ue jo Koeundde Huizkjeue

Apnis e Buiquasap

sbuipaadoid aduasvyuo)

wa)sAs due||IRAINS
e JO M3IAIDAO ue

buialb sbuipaadoid sduaiaju0)

dnoib sndoj pue maiaal
ainjesd)l| e buipnpul
Ydleasal Cm_mMU uonoe

spoylaw paxiw buiquasap
sbuipaadoid axuassyuod)

sbuipuy Aujiqisea) Aoy

31 1e SUolIUAAIRIUI IBYI0

swisiueydaw asuodsay

¢snooy Arewnd apping

adAy ABojouyda|

spoyiaw yoieasal/ubisap Apnis

+ET0T “|e 19 uesabo,

‘buneayl 1 |laqdwe) ‘N

‘panunuo) ‘| 3jqel



ARCHIVES OF SUICIDE RESEARCH e 21

(panuiuod)

51500 dUBUBUIRW

/ uone|[elsul 4oy Junodde

10U S0P SIY3 ING Yoed

000'5L — 0005 U9IMI3G
1500 UBD A[D) SSAUBAIRYI-1S0)

Aunqiseay buipsebas sbuipuly oN

spuim buons
uondUNJeW URD D3] :IXII0)

iseay buipiebas sbuipuy oN
X9 Aq paseanul
sydwane appins—sidwane
9pIdINs asealdul pue
abpliq ay1 03 uonuane melp
UBd SUOHUIAIRUI :$IIY1D 7 [e63]

‘0s op 03 uonebigo ou
aney sajuedwod aeaud ing
uonuaaaid appIns 1oy pasn

3q pInoys |y :sd1y1a B [eha]

Kunqiseay buipiebal sbuipuy oN

uonedo| siyl 1e uadynsul
ate Aay1 os yiep ayy
Ul 995 J0UURD SEIIUWIED IXDIUOD

19ydInb puodsai o3 3|qe
ate Aayy os yeis buisle
104 Inydjay aue sesdwed SIPNUNY

Aunqiseay buipsebas sbuipuly oN

abeubis 1o sialeq
[ea1sAyd yum pauiquiod A1)

sauoyd Aousbiawg

pauonuaw AuoN

sauoyd djay pue sialueg

pauonuaw AuoN

(ajdwexa [eanayrodAy) /N

s)9|yea| ‘bulures) ‘abeubis

sauoydajay LHousbiawg

sjoned
Je1s ‘@duaj aum buidols ‘sialieg

saniAnde Buag-|am
pue |euonednpa ‘[eIaWWod
‘sue asnoy 1eyy spod

pauonuaw uoN

wea)

9NJ$31 0} UOIEIYNOU SPUBS |y

leulwn||t s)ybi @37
“19)eads e Jano pakeld buiuiem

“jowny Jo adoy
Bunayo sabessaw sajeurwn

pauonuaw suoN

woos
|01U0 © O)ul PId) SesaWe)

pauoiusw auoN

ALDD Jojuow yels

Juau1313p e S| bunybry

SIA

SO\

SIA

SO\

SIA

SIA

SIA

SOA

SIA

SIA

[paruawajdwi] ALY
[pajuswiajdwi] suonenys
snopJezey 13313p 0} WAsAs

DUBIBAINS AL1DD Paseq |y

[paruaws|dwi]
Due|IBAINS A1) pue
(5105Uas) U AIINIDS pasesu]

[pauawadwi] AL

[paruawsidwi]

$10SUaS paseq UONO

[ajdwexa [eanayiodAy] ALDD

[pajuawajdwi] sabpuq
woyy sjjey 19313p 0} SINAjeue
03pIA PUB JOSUSS ‘RIaWE)

[pauawadwi] sesawe)

[paruswadwi] ALY

[paauswiajdwi] A1) + Bunybr

ojuoi0] ul sabpug

(eau0y
yinos) Jazem Iano abpug

(e310y YInos)
131eM 1910 S3BpIIG OM|

sabpuq
13y10 pue (elensny)
J191em Jano abpug

(ea10y
14IN0S) Jalem a0 abpug

abpuq [eonayrodAy v

(uopuo7)
J31eM Jano 3bpuq §

(ed13y
yanos) Jazem Jano abpug

(In ‘|oasig)
J191em 1an0 abpug

(Auaq)
SYURGIAAL B 13,
—I21eMm Jano 3bpug

V/N

V/N

sidwane
andsal |1 woy eleq

suonexo| Jayio
SS0ID@ $OE puUy
abpug £1015

18 SIPIINS 7/ Wioly eleq

sidwane
appINs pue syieap
appINs punose eleq

V/N

V/IN
wea)
uonenobau appIns
3y} wouy yels
asam syuedpiuey
7L SMaIAIRI]
8 haming
‘el
0L Yum smainiul
pue ‘syuspiul |z
woyy eep ‘spodal
SI9U0I0D |9 PAIMBIIADY
slenpiaiput 0oL
19A0 YUM YDIedsal
yadap-ui papnpuod
wea) ayy :sdoysyiom
pue sjuane Ayunwwo)

ejep appIns Jo
sisk|eue pue ‘malnal
Jeuoidipsun( pue
aimesay| bupnpul
‘sapIdINs 9INpal
0} sUopU3AIRIUI
Buimainal

1odas yyeay d1gnd
uonuanaid appIns
10j Wid)sAs |y mau

e BuIssIsIp apile SMaN
asuodsas
Apea ue ajqeus
pue sydwane appins
12219p 01 Wa1shs
Jo dduewiopad
buizjeue

Apmis 1051d d1wapedsy
uonejjesur
UONUIAIIUL
150d-a1d eyep appins
Bunedwod saded

anleuenb djwapedy

sainseaw uonuanaid
9pIdINS JO SIUWI00INO
uo bHunuodas
Jaded |euinof d1wspedy
uonuanaid
apiINs 10}
pasn aq pjnoys |y
1yiaym buissnasip
J1aded jeuinof diwspedy
uonuanaid
appIns 1oy
pasn buiaq ysa Jo
MB3IAIBA0 ue BuIAlb
uonejuasaid Ansnpuj
siorenobau appins
Jo sduaadxe
auo|dxa 01
(ASAINs + smajaIdUl,
spoyaw paxiw
Buisn sisayy s a15R )\
SMIIAIBIUL
R ejep apIns
Buimainal buipnpui
Jaded spoylaw
paxiw dlwapedy
uonuanaid
apnins 19b1e)
ue> ubisap uonedxo|
moy Buiquosap
sbuipasdoid aduaizu0)

810T “[e 19 HojIY

LT0T Sied

+91071ed B 997 337

*€C0C
‘037 9( 1§ s 'SAA|0Y

61078 39 Wiy

%00
‘SUDLIUIBH 3 pueqs|eH

7707 ‘pnesis

8007 ‘eyiog

%L10T ‘|[Puungy
3 SIIMON ‘Yumauuag

#£10T "[e 19 luem|y

sbuipuy
Aupqiseaq

9}IS 9y} 1B SuoUaAIBIUI JIBYIO

swisjueydaw asuodsay

¢snooy Arewud apping

adAy ABojouydal

uonexo]

adAy 1 azis ajdwes

spoyaw
Youeasal /ubisap Apnis

1eaf ‘sioyiny

‘(zz = u) suonedo| 3bpuq ur ABojouyda} BuiquIsap ainjeldi] ‘g d|qel



22 e B. CLIFFE ET AL.

(panuiuod)

Isea) buipiebal sbuipuy oN

pauonuaw auoN

woos
1010 © Ul pasoluow ale A3yL

3pDINS 13 BWILD—ON

[paluawiajdwi] selawed A1)

[pasodoud] [9A3] Ysu
ubisse oy |y buisn pazdjeue
I yaiym abueyd Joineyaq

(uopuo?)
J1218M J210 S36pUg

VN

(1eappun)

ALDD J0 syjdusq

ay1 buissnasip
vodas smau |puno)

salbojouydal

20T ‘IPunod
ybnoioq yuomspuem

due|IdAINS
pajesbayul +€20T
O uonenjeAs odljis ‘oeseBueinueyg

ul ue buiqudsap R epuoynde|jag

sed) buipiebas sbuipuly oN (oypads aus Jou) y/N pauoiuaw 3UoN SIA $12919p Josuas sbuly] Jo 1ausauy| A|esauab sabpug sabews uo bunsa) Jaded [euinof Jlwapedy ‘IpaaulbuIs ‘yuexus
s|enpiAIpul 0L
JAA0 YUM DIeasal yoeoidde uonuanaid
sanIAnde buiag-jjam (AK113Q) SyueqianL yidap-ul pa1npuod apiIns paseq-ubissp
Ppue [euoNEINPS ‘[eIDIBWIWOD [pasodoud] R 19AU Buipnpul wea) ay) :sdoysyiom 119Y) buiquasap
Aupqiseay buipsebas sbuipuly oN ‘sue asnoy 1eyl spod 1ua.919p e sI bunybi S3A ALDD + bunybi pareande uonow Ja1em Jano abpug pue suaA Alunwiwo) J121deyd yooq dlwapedy +610T “e 12 Jauadg
[paruswa)dwi] sisud
*sabpliq alow g 01 Wa1sAs © JO 2AIILIPUI SI0IARYS]
ay1 puedxa 03 uol|jiw Ayuapi 01 buiules| uonuanaid apiins
£01$ayD uads Juawuianob daap Buisn (diydesbouwnsayy (ea10) yinos) 10} WR1sAs |y mau
3} 1SSAUANIIYD-150) sauoyd Aouabiaw3 wes} andsal 3y} 03 UoHedIRoON SOA pue bujelos ‘paxyy) eLWed ALY J191em 1an0 sabpug V/N e BuissndsIp dpie sMaN +120T 'sowos
uonejuswa|dwi
buidwn( Aq syjesp uonuaAUL
apnins ‘buidwn( Buimoyjoy
Aq sydwane appins sappIns ul sabueyd
[pa1uawajdui] (ea10y YInos) |exej-uou ‘Burdwinf Bunenjers Apnis
9PIYaA Yy yen S3PIYaA Ajuo ‘ssaxe 910J3q 1IN0 150d-a1d aaneiuenb
sieq wea) |03U0d 01 sesauwed A1) -+ spaads uesapad ou yum uonuaAIRIUL e buiqudsap
Isea) buipiebal sbuipuy oN Bujuuids yum jres ybry szzew | leuonesado 03 juas Bujuiep SIA MOJS 12319p 1Ry} SI0SUds paads Ja1em Jano abpuq v 2I3YMm s10e [eppRINg Jaded dlwspedy +ed¥T0T “e 13 ulys
uonej|esut
[paruswajdwi] UONUIAIIIL
ALDD ‘s121RWnuUd 150d pue
0L uey: aiow pajnd 1o 1> aid syjeap apiins
sIaleq s| JaLeq abpuqg uo aum e (ea10y yInos) sylesp bunedwod Apnis
Isea) buipiebal sbuipuy oN pue ‘abeubis ‘ssuoyd djay wiea) andsaJ 0} Juas LY SOA 512919p 1BY) SIOSUIS DIIM UOISUD| 19)1eM I3A0 sabpuq ¢ S JO JIdquInN aAneyueNnb djwapesy «eBPT0T
[pa1uawa|dui]
(sBuijies Jan0 Buiquuip
*(015°268%) SANUIW G UIyIM uonuanaid 3ppins
UOM UOl||i #T'L S1502 anLe A)jedidA) oym wieay 9ANRIIPUI SI0IARYSq AJIIUD) (ea10) 10} Wa1shs |y mau
19(01d 3y} :SSAUBAIIDYD-150D sauoyd A>uabiaw3 9NJS31 01 UONENOU SPUSS |y SOA 01 bujules| daap buisn elawe)  YInos) Jalem Jano abpug V/N e BuissnasIp 3pie sMaN F20T ‘Ulys
wa1shs uondaap
Jabuep e bunsay
[pasodoud] 1sa191u1 JO (eau0y abpuq e Apms 1daduod 4eE10T
Isea) buipiebal sbuipuy oN pauonuaw auoN pasodoud suoN SIA 2U0Z e Ul 13(q0 1D319p 03 ALDD  YINOS) Jajem Jano abplg uo uosiad | jo abejooq 40 Jooud djwapedy ‘UOOA R Yled ‘WIYS
[pasodoid] uondaiep (N ‘uopuo seJawed appIns
W 'L SIS0 uosiad Joy buibewr jewuayy sabpuq -ue 0 skejsp
1afoid Yy} :SSBUIAIDBYS-1S0) pauonuaw suoN pauonuaw auoN SOA pue sonkjeue yum sesswed) aNly) 1a1em Jano sabpug V/N Buiqudsap apiue smaN 8107 ‘llPMpeYS
sainseaw :O_u:w>mhn
sydwane abpuq apnins buimojjoy
apIINS aseanul pue [paiuawajdwi] duay ay 1e ssdweane sapIns ul sabueyd
9bpuq ay) 01 uonuane meip 9Y) UO ,SI05UIS UONIRIBP, (ea10) 9pIINS [e1R)-UOU uo bunuodas aseajas o7L0T ‘WUBWuUIA0D
UD SUORUAAIIUI $DIYI3 B [eba] sauoyd djay ‘adua4 pauonuaw auoN SO\ 3 ALDD UOND3I9P UONO  YINos) Jalem Jano abpug pue [ele} Jo s1dqWINN ssaud JUBWIUIAA0D ueyjodona|y noas
sbuipuyy 9IS 9y} 1@ SUOHUIAIUI JBYIO swisiueydaw asuodsay snooj Arewud apping adAy ABojouyra) uonexo] adf1 B azis s|dwes spoylaw Jeaf ‘sioyiny
Kupqiseay youeasal /ubissp Apms

‘panunuo) z aqer



ARCHIVES OF SUICIDE RESEARCH e 23

‘uolledo| sawes ayj o1 m:_um_mh SaIpNI1s JUaJIajIp sayousq,
‘PamalAal 199d sem 1eyl Juswndop e sajousp,,

‘SINUIW OZ UIYUM S3YDIe3S
uibag ued wea) andsal pue
‘S3INUILW 6 UIYUM S3IIAIDS
fousbiawa ‘seInuiwi z ulyum

sdIMRS Aousbiawa
R Jaquiaw JJels sayou

(buoy| buop)

sidwane

syieap
dINS Bulujwexs
Apmis paseq
-p10331 aAads0NR)
aAneuenb
buiqudsap

puodsas ued Jyeys abpug :ssadoigd J1aueq A1ages 19m0) [ou0d 3bplq ul IO SIA [pauswijduwi] sesswed A1DD  491em Jano sabpuq daiy) apINS 7| woyy eleq J1aded >lwapedy 46007 “Ie 12 Buop
sjuapidul appINs
a|doad andsai 03 pasn punoJe dU3PIAS
e ydiym pazijepuen burag pabed (Ku13q) |eropaaue buipioid 110Z “Aljouuo)
$)12991| SIUAARI A1) :IXdIU0) pauonuaw auoN 90 UBD Wea) andsal pue Ydieas SIA [paruswa|dwi] sesswed ALY 121eM 13RO 3BpLg V/N podai 1afoid Anieyd R YrAws ‘uos|im
sbuipuyy 3)Is Y} 1@ SUONUIAIIUI JAYIO swisiueydaw asuodsay snooj Arewud apping adAy ABojouyda] uonedo] adA) g azis ajdwes spoylaw Jeaf ‘sioyiny
Aupqiseaq youeasal /ubissp Apms

‘panunuo) z aqer
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50 other locations identified included coastal/clift locations (9/50, 18%), multi-storey
buildings (6/50,12%), high streets (5/50, 10%), university campuses (2/50, 40%), a forest,
roads, and a cruise ship out at sea (one each) (implemented = 31, proposed = 14, vari-
ous implemented/proposed = 1, hypothetical = 3, piloted = 1). 50% (25/50) of docu-
ments referred only to “public spaces” or similar. (See Table 3 for details regarding each
of these studies. It is also important to note that some locations featured in multiple
reports, for example seven of the nine reports from coastal/cliff locations relate to the
same location.
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WHAT SURVEILLANCE TECHNOLOGIES ARE BEING IMPLEMENTED/PROPOSED
FOR SUICIDE PREVENTION IN PUBLIC PLACES?

See Table 4 for references pertaining to each technology type. It is worth noting that
not all technologies were primarily implemented or proposed for suicide prevention.
Suicide prevention was the primary focus in 65.7.% reports (111/169). In the remaining
reports the primary focus of the technology included preventing crime, trespass, terror-
ism and anti-social behavior, with suicide prevention being a secondary function. See
Tables 1-3 for further information.

Technology Types

Cameras were the most mentioned surveillance ‘data source’ (160/169, 94.7%). In nearly a
third of reports where cameras were discussed there was no mention of the cameras having
any ‘smart’ features (47/160, 29.4%), e.g., using sensors or analytics to help fully or par-
tially-automate the surveillance process (36 =implemented, 8 = proposed, 2 = hypothetical,
1 =discussing the impact of the absence of this type of technology). This means that
human monitoring or reviewing of footage was required as part of the surveillance process.

Conversely, in 68/160 (42.5%) reports cameras incorporated analytics, for example to
detect motion or presence in an intrusion area (such as the end of a railway platform), or to
detect specific behaviors (such as lingering or climbing over railings) or emotions indicative
of a crisis. The use of automatic number plate registration (1 = implemented) and facial rec-
ognition cameras (1 = proposed, 1 =implemented) were also identified which may help with
identifying people within camera footage (e.g., missing persons). In contrast to cameras with-
out analytics, only 20/68 (29.4%) had been implemented, compared to 46.4% (32/69) being
proposed and 11.6% (8/69) being piloted. Two reports discussed hypothetical examples, and
one discussed a range of technologies that had been implemented or proposed.

In 43/160 (26.9%) reports, cameras were used/proposed alongside another type of technol-
ogy. For example, a wide range of sensors were also identified as ‘data sources.’ In some sur-
veillance systems (28/43, 65%) the sensor could detect changes in the environment (e.g., via
pressure mats, passive infrared, radar) which could then activate a camera (implemented =
16, proposed = 8, piloted = 2, hypothetical = 1, reporting on the impact of not having these
technologies = 1). Another example is thermal or infrared cameras being deployed on
piloted or autonomous drones (6/45, 13.3%; implemented = 3, proposed = 3).

Only 10 reports discussed technology that was not used in conjunction with cameras.
This was primarily sensors that detected environmental changes such as identifying per-
sons in an unsafe location (7/10, 70%; implemented = 2, proposed = 5). One additional
report proposed biosensors being used to assess emotional states through sweat and hor-
mone levels. There was also an example of a system that has been implemented to detect
gunshot sounds using acoustic sensing as opposed to physical presence. Finally, one paper
reported a pilot test of motion sensitive lighting. See Table 4 for further information.

In 38.5% (65/169) of the reports, technology was not discussed in relation to a specific
location. In the remaining 105 reports, 52 surveillance systems were discussed alongside
another intervention(s). This included fencing/barriers (32/52, 61.5%), signage (21/52,
40.4%), emergency help phones (14/52, 26.9%), staft training (10/52, 19.2%), human patrols
(9/52, 17.3%), changes to the landscape/area design (6/52, 11.5%), awareness campaigns (4/
52, 7.7%), and train platform doors (2/52, 3.9%). In 50.5% (53/105) reports where technology
was discussed in relation to a specific site, no other interventions were mentioned.
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113 of the reports discussed a response mechanism involved in the surveillance process.
This varied between being a technological/fully automated response (22/113, 19.5%), a
response that required human involvement (71/113, 62.8%), or a combination of both
(20/117, 17.1%). In four instances, a response was mentioned though it was unclear
what precisely the response was. See Table 5 for references pertaining to each response

type.

Table 5. Response mechanisms.

Response grouping

Type of response

N (%)

References

Automated response

Response involving human
input

Audible alert (e.g., alarm or

prerecorded warning
message)

Visible alert (e.g., lighting
or messages of hope)

Audible and visual alerts

Train bumper rotates to
expose cushion

Staff manually monitor
tech & co-ordinate
response

Notification in control
room

12 (7.1%)

6 (3.5%)

3 (1.7%)
1 (0.6%)

17 (10.1%)

12 (7.1%)

(Ryan, 2013; Black et al.,
2005; Havarneanu et al.,
2016; RESTRAIL, 2014b;
RESTRAIL, 2014c;
RESTRAIL, 2024; Ryan
et al.,, 2017; Seifert and
Ramesh, 2008; Van
Overmeiren, 2019;
Warner et al.,, 2022b;
Australasian Centre for
Rail Innovation, 2019;
Kallberg and Silla, 2017;
RESTRAIL, 2024a)

(Alwani et al., 2017;
Spencer et al., 2019;
Kim et al., 2019;
RESTRAIL, 2024e;
RESTRAIL, 2024f;
Erlangsen et al., 2023)

(Hunter et al., 2019; Lee
et al,, 2016; Silla, 2022)

(Paden et al., 2016)

(Bennewith et al., 2011;
Chatterjee et al., 2004;
Davenport, 2003;
Gallagher, 2002; Gaylord
and Lester, 1994;
Krotoszynski, 2014;
Mackay, 2006; Mishara,
2007; Neyland, 2004;
Smith, 2016; Teague,
2012; Wandsworth
Borough Council, n.d;
Wong et al., 2009; Zhen,
2021; Giles, 2003;
Giraud, 2022; Ortlund
and Larsson, 2018)

(Shin et al., 2025a; Alawad
et al., 2020; Bongiorno,
2024; Eom et al., 2010;
Gregor et al., 2019;
Radbo and Lindberg,
2016; ScotRail, 2023;
Velastin, 2003a; Velastin
et al.,, 2005; Yeo et al.,
2006; Zhang et al.,
2022)

(continued)
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Table 5. Continued.

Response grouping

Type of response

N (%)

References

Combination of automated
& human response

Notification to ground staff

Notification direct to train
driver

External notification (e.g.,
emergency services,
rescue team)

Notification to an
unspecified recipient

Staff liaise with individual
via loudspeaker

Lighting and notification to

control room

Audible alert and
notification to staff

Audible alert and lighting,
notification to staff /
train

17 (9.6%)

6 (3.4%)

12 (6.7%)

3 (1.7%)

4 (2.3%)

2 (1.1%)

11 (6.2%)

5 (2.8%)

(Agarwal, 2021; Lacohee
and Phippen, 2008;
Manzo, 2017; Svensson
et al., 2006; Bhandari
and Park, 2022; British
Parking Association,
2022; Burkhardt et al.,
2014; Cisco International
Limited, 2023; Hogan,
2003; Martinez Nunez
et al.,, 2024; Mishara
et al.,, 2016; Renton,
2013; Taylor, 2002;
Sakthivel et al., 2023;
Dent and Marinov, 2019;
Anagnostopoulos, 2014;
Botha et al., 2014)

(Murshed et al., 2022; Wu
et al,, 2017; Fayyaz and
Johnson, 2020; Gabree
et al,, 2014; Hwang
et al,, 2010; Little, 2006)

(Wilson et al., 2011;
Mallikharjuna Rao et al.,
2024; Owens et al.,
2015; Park, 2021; Shin,
2024; Shin et al., 2024;
Somos, 2021; Qian et al,,
2023; Ross et al., 2020;
Torok et al., 2023;
Transportation Research
Board, n.d; Milburn and
Syed, 2025)

(Chiranjeevi and Elangovan,
2019; Mukherjee and
Ghosh, 2017; Transport
for London, 2023)

(Clarke and Poyner, 1994;
Mosley, 2018; Teague
et al.,, 2010; O'Donnell
and Farmer, 1992)

(City of London
Corporation
Environment
Department and Public
Health Team, 2022;
Chajka-Cadin et al.,
2016)

(Havarneanu et al., 2017;
Ketcham et al., 2014;
Rahman et al., 2021;
Shirres and Milne, 2017;
Warner et al.,, 2022a; da
Silva et al., 2006; Gabree
et al.,, 2019; Sato, 2024;
Topel et al,, 2019;
Wasatch Front Regional
Council, 2023; da Silva
et al.,, 2007)

(Transportation Research
Board, 2023; Lin et al,,
2022; El Koursi and

(continued)
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Table 5. Continued.

Response grouping Type of response N (%) References
Bruyelle, 2016; Hallewell
et al, 2023; Ryan et al,
2018)

Lighting, audible warning 2 (1.1%) (Joyner et al., 2024b;
and notification to staff, Smazinka et al., 2024)
emergency services and
train driver.

No response mentioned 51 (30%) (Onie et al.,, 2021;
RESTRAIL, 2014e;
Beautrais, 2007;
Edwards, 2008;
Farrington et al., 2010;
Fay, 1998; Fyfe et al,,
2015; Gunnell et al.,
2005; Halsband and
Heinrichs, 2022;
Hancock, 2004; Heesen
et al., 2024; Kerkhof,
2003; Kolves et al., 2023;
Lockley et al.,, 2014; Luff
et al., 2000; Marsh et al.,
2021; Marzano et al.,
2019; Mowll et al., 2017;
Muller and Boos, 2002;
Nair et al., 2018;
Niederkrotenthaler et al.,
2012; Rilkoff et al., 2018;
Smith, 2014; Too et al.,
2015; Uittenbogaard and
Ceccato, 2015; Yusuff,
2011; Boronenko et al,,
2021; Brown, 2008;
Hardy et al.,, 2024; Lee
et al., 2024; Li et al,,
2022; Liang et al., 2021;
Lyons, 2015; National
Highways, 2022; Nunn,
2001; Reid et al., 2020;
Rudall, 2003a; Rudall,
2003b; Ryan, 2018;
Shadwell, 2018; Shim
et al., 2013; Velastin,
2003b; Yogesan et al.,
2023; Seoul
Metropolitan
Government, n.d; Kim
et al., 2024; Srikanth
et al., 2023; Van Beeck
et al., 2017; Yuksel
et al,, 2019; Botha et al.,
2014; United States,
2019; Li et al., 2023b)

Response unclear 4 (2.3%) (Candamo et al., 2010;

(e.g., ‘warning is given’ Stevens, 2013; Grey,
and ‘alert of unusual movement’) 2015; Radbo et al.,
2011b)

22 reports discussed “smart” technology where the response was fully automated and
did not involve human intervention, (implemented = 5, proposed = 11, piloted = 6).
Technological responses included the use of audible and visual deterrents. Audible
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deterrents could be automated, such as an alarm or prerecorded message. Visual deter-
rents were typically changes in lighting, whether it be a fixed/flashing light when motion
is detected, or a light that ‘tracks’ an individual across the site.

71 reports discussed the human involvement in the response (implemented = 42,
proposed = 22, piloted = 7). Most commonly, human responses involved staff in a con-
trol room either monitoring the CCTV to identify an incident (18/71, 25.4%) or the sys-
tem alerting them to a potential incident (12/71, 16.9%). They were then responsible for
potentially validating the alert to be genuine and co-ordinating a response. In four of
the reports, staff in the control room liaised directly with the individual via a loud-
speaker, for example on a train platform. In other cases, the notifications were sent to
staff on the ground (17/71, 23.9%) or to an external recipient (12/71, 16.9%) such
as emergency services or a rescue team which could attend the incident. Some reports
(6/71, 8.5%) described alerts being sent to a train driver so that they were able to slow
or stop the train, including using strobe lighting to alert them to the incident.

In 20 reports a combination of automated and human-led responses was outlined
(implemented = 9, proposed = 10, mix of implemented and proposed = 1). Most com-
monly this combination of responses entailed an audible alert sounding at the location
in combination with a notification being sent to relevant staff (11/20, 55%). In five cases
this was also alongside lighting.

WHAT IS THE FEASIBILITY OF IMPLEMENTING SURVEILLANCE
TECHNOLOGIES FOR SUICIDE PREVENTION IN PUBLIC PLACES

111 reports discussed feasibility of the technology, 70 of which came from academia
and 41 from the media, industry or government. Factors discussed in relation to feasi-
bility of the technology included the processes and procedures involved in installing or
using the technology, legal and ethical issues, staff and public attitudes toward technol-
ogy, the appropriateness of the technology for particular contexts or locations, and cost-
effectiveness.

Processes and Procedures

Regardless of the mode of detection, authors highlighted the importance of having a
clear response pathway in place to prevent suicides once an incident has been identified
(e.g., Bennewith et al., 2011). Some reports emphasized the importance of human
involvement in the surrounding processes, for example for reviewing footage for cer-
tainty or for attending to the individual (e.g., Botha, 2008). For example, technology
can be trained to detect certain situational factors such as lingering, but this is not
100% accurate and so a human may need to ‘check’ for false positives. On the other
hand, the challenges of human involvement were also discussed. Some authors noted
the increased workload from staff having to incorporate different elements of technol-
ogy-assisted suicide prevention into their jobs (Lyons, 2015; Milburn and Syed, 2025). It
was noted that they may miss possible incidents if multi-tasking (Svensson et al., 2006;
Gabree et al., 2019) or if they become ‘passive’ from monitoring technology for long
periods of time (Transport for London, 2023; Yeo et al, 2006). Incidents may also be
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missed at big sites where staff may not be able to monitor it all at once (Beautrais,
2007). If staff are over-burdened and incidents are missed, this impedes the preventative
capabilities of surveillance technologies which rely on human intervention.
Consequently, for surveillance technologies to effectively prevent suicides, consideration
must be paid to the surrounding procedures.

Legal and ethical Issues

Interestingly, only a third of the papers that discussed feasibility mentioned any eth-
ical issues (36/111, 32.4%). Among those that did discuss ethical or legal issues, the
human right to privacy was noted (e.g., Gaylord and Lester, 1994), including having
to balance privacy and the safety of high-risk locations (e.g., Gunnell et al., 2005).
Specific concerns include possible breaches of privacy for people living where drones
may be used (Gabree et al., 2014), personal data being incorporated into training
models without consent, and increasing the amount of person specific information
collected (Lee et al., 2024). In Peck .v. United Kingdom (2003), the court ruled that a
man had his privacy violated after footage of him attempting suicide was released to
the press. This case was often cited as an example of why appropriate policy and good
practice are needed (Chatterjee et al., 2004). It was suggested in one paper that mask-
ing CCTV (e.g., blurring footage) may protect people’s privacy (Davenport, 2003),
however, individuals may still be recognizable to those known to them'.

The risk of discrimination within surveillance technologies was highlighted by
Milburn and Syed (Milburn and Syed, 2025), who suggested that minoritised ethnic
groups may be disproportionately subjected to police surveillance. Indeed, one paper
discussed evidence suggesting CCTV operators do over-scrutinise marginalized groups
(Taylor, 2002). Similarly, Milburn and Syed said the introduction of surveillance tech-
nologies led to greater harassment by the police (Milburn and Syed, 2025). The need to
take intersectionality into account when considering issues of bias and discrimination
was noted (Hardy et al., 2024). Moreover, the importance of involving people who have
lived experience of suicidality in research and consultation was highlighted [e.g.,
14,194]. Yet, only 3/169 (1.8%) of reports mentioned any lived experience consultation
in designing their research, such as advising on survey or interview questions (Heesen
et al., 2024; Hardy et al., 2024; Onie et al., 2023).

Legal and ethical obligations of private surveillance companies to intervene during a
possible suicide incident were considered by Halsband & Heinrichs (2022) and Zhen
(2021). Halsband and Heinrichs (2022) gave the hypothetical example of a private com-
pany using cameras for bridge maintenance who inadvertently identify someone who
seems at risk of suicide. The authors concluded that, ethically and morally, the company
are only obligated to notify relevant services, and not to actively offer help or

"It is important to note that while the human right to privacy is enshrined in international legal frameworks such as
the Universal Declaration of Human Rights (Art 12, 1948) and the European Convention of Human Rights (Art 8, 1950),
privacy is not an absolute right. Interference (by relevant authorities) with the human right to privacy is lawful under
certain circumstances, for example, to pursue legitimate public interests such as public safety (that includes measures
to prevent suicide in public spaces). It is therefore important to distinguish between whether the deployment of
suicide prevention surveillance technologies per se in public spaces is a primary privacy concern as opposed to
breaches of privacy rights arising out of the unauthorised processing (e.g., use, disclosure, sharing) of personal data
collected from these surveillance technologies.
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intentionally monitor for suicides®. Zhen (2021) noted that responsibility could lie with
multiple agencies including the site owners, suicide prevention organizations, the local
police or other professionals. This highlights a lack of clarity regarding who is respon-
sible for implementing suicide prevention interventions.

Other ethical issues related to wider risks of technology including the impact on staff
wellbeing from viewing incidents via CCTV for example, or from having to make diffi-
cult decisions about whether alerts are genuine or not (e.g., Marsh et al., 2021). A fur-
ther risk included the installation of technology highlighting that a location is a possible
site for suicide, thus increasing attendance and possibly suicide rates (e.g., Bennewith
et al., 2011). Similarly, concerns were raised that people becoming aware of technology
may displace incidents to other locations, increasing suicide rates at nearby areas
(Hardy et al., 2024; Torok et al., 2023), or people may simply change their behavior to
avoid detection (Luff et al., 2000; Marsh et al., 2021). In these instances, the unintended
consequences counter the preventative aim of surveillance technologies and actually
increase the risk. This underscores the importance of considering ethical issues sur-
rounding these technologies to ensure stakeholders are aware of the possible risks.

Attitudes toward Surveillance Technologies

The attitudes of front-line staff toward technology were discussed in 12 reports. Staff
who monitor these systems perceived technology to pose a deterrent, and to facilitate
more rapid identification of incidents (e.g., Mowll, Adams & Darlin, 2017). Staff also
felt that it kept them safe if they knew someone was monitoring them whilst attending
an incident (Teague et al, 2010; Velastin et al., 2005). Conversely, negative attitudes
stemmed from issues such as false alarms (Hunter et al., 2019; Van Overmeiren, 2019;
Warner et al., 2022a; Silla, 2022; Smazinka et al., 2024; Topel et al., 2019; Milburn and
Syed, 2025; Baron & da Silva, 2019). In one report, 23% of alarms were false positives
(Radbo et al,, 2011b), 30% of alarms in another (Van Overmeiren, 2019) and in another
the rate of false alarms was nearly double that of genuine alerts (Gabree et al., 2014).
To give context to these percentages of false alerts, one report documented receiving
11,500 alerts over a six month period (Transport for London, 2023). Staff are instru-
mental in technology uptake as they are the ones tasked with incorporating it into their
roles. This means that their attitudes can determine technologies’ capabilities for pre-
venting suicide, and thus learning from staff’s perspectives is key.

Public opinion presented within reports was also somewhat divided. Possible pub-
lic resistance has been noted due to issues such as noise or light pollution (City of
London Corporation Environment Department and Public Health Team, 2022;
Hallewell et al., 2023; Silla, 2022; RESTRAIL, 2024a; RESTRAIL, 2024e; RESTRAIL,
2024f). Surveillance technologies may be more acceptable if they are believed to be
‘for the greater good’ of communities; surveillance technologies have also been

2t is consistent with the law in most common law jurisdictions (like England and Wales) that do not impose a legal
duty of care on individuals to rescue others in danger. However, many civil law systems (e.g., Germany, Spain, France)
have “duty to rescue” laws, that impose a legal duty on individuals to provide help to someone in a life-threatening
situation (where the helper can act without endangering themselves). This indicates that in some legal jurisdictions,
private companies deploying surveillance technologies that inadvertently identify someone who appears to be at risk of
suicide may be obligated (under a legal duty) to provide help.
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described as ‘good if it saves lives’ (Hardy et al., 2024). Following their case study
with bereaved families, Mowll, Adams & Darlin (2017) discuss how surveillance
technologies may have benefits for those who are bereaved by suicide. The authors
state that seeing images from the suicide may help the bereaved to understand more
about the circumstances surrounding the death rather than relying on their imagina-
tions. This may enable them to ‘re-story’ the death and help them to find peace.
Given the diversity of experiences that people have in relation to suicide, others who
are bereaved may find seeing footage or images of a suicide extremely challenging,
emphasizing the importance of research investigating the breadth of lived experi-
ence. Other than this case study of attitudes amongst those bereaved by suicide, no
research in this review explicitly explored the attitudes toward surveillance technol-
ogy amongst those with lived/living experiences of suicide.

The Technology Being Appropriate for the Context

Seifert and Rameth (2008) note that the feasibility of the technology seemed to depend
on the type and complexity of the target environment. For example, in larger areas
cameras are unable to cover the whole landscape, there may be blind spots, or the
images may be of poor quality (Luff et al., 2000; Ryan, 2013) so incidents are less able
to be identified/prevented. Consequently, drones have been noted as particularly helpful
for rural areas that are harder to monitor with static technologies (Baron & da Silva,
2019). Similarly, weather can pose issues (Radbo, Svedung & Andersson, Radbo et al.
2011a). As an example, high winds can cause technology placed at the top of bridges to
malfunction (Lee et al., 2016). Consequently, specifications such as the capacity, range
and efficiency of the technology were determining factors in suitability (Ortlund and
Larsson, 2018). It was also noted that having back-up technology is key in case one sys-
tem fails (da Silva et al., 2006).

Another important element of suitability was whether the technology had been
designed specifically for suicide prevention. If not, it was highlighted that this may have
negative outcomes for people who are suicidal as the technology would not be opti-
mized for detecting situational factors associated with suicide more so than trespass.
For example, if surveillance technologies are implemented on the railways to prevent
trespass, they may not be placed in the correct areas to detect possible suicide incidents
and so the technologies are less able to prevent suicide (RESTRAIL, 2014a). Equally,
they may not be trained to detect certain behaviors indicative of suicide, such as
lingering.

Cost-Effectiveness

No full economic evaluations of cost-effectiveness were identified in this review.
Nevertheless, 26 reports included considerations on costs. Two reports suggested that
technology may not be suitable or feasible due to the cost of installation, maintenance
and updates (Joyner et al., 2024a; Havarneanu et al., 2016; Warner et al., 2022a). Several
reports noted that cost-effectiveness may be reduced by additional costs possibly
required to pay/train staff to monitor the technology, meaning that fully automated
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systems technology may be most suitable depending on budget (Rilkoff et al., 2018;
Little, 2006; Botha et al., 2014). However, as mentioned above, several reports discussed
the importance of human involvement in the technology for monitoring and responding
to individuals, as technology alone may not be sufficient to prevent a death (Mishara,
2007; Hardy et al., 2024; Hunter et al., 2019; Owens et al., 2015; Warner et al., 2022a;
City of London Corporation Environment Department and Public Health Team, 2022;
Havarneanu et al., 2015). This suggests that cheaper, fully automated options may not
always be feasible.

DISCUSSION

To our knowledge, this is the first scoping review of surveillance technologies for sui-
cide prevention. We have mapped out reports on the broad range of surveillance tech-
nologies that are being/may be used for suicide prevention in public places. Standard
CCTV was the most commonly referenced type of technology, and the railways were
the most commonly discussed location where these technologies were being imple-
mented/proposed. Most responses to an incident involved a human element, rather
than the technology being fully automated. This review also summarized findings
regarding the feasibility of these technologies. Some of the key factors discussed in
regard to feasibility were legal and ethical considerations, acceptability amongst staff
and the general public, whether the technology is suitable for a particular location, and
cost-effectiveness. Yet, it is worth noting that around a third of papers did not discuss
or explicitly consider the feasibility of the technologies. This is despite feasibility being
key for the implementation and effectiveness of such preventative measures. Future
research must explore factors that determine feasibility in greater detail.

As demonstrated in the review, research in this area has been increasing in recent
years alongside the rapid evolution of surveillance technologies. Improving surveillance
through the use of CCTV and similar technologies is a priority area outlined in suicide
prevention guidance (Public Health England, 2015), meaning it is likely that their use
will increase in the years to come. In this review, we have identified three key gaps in
the research that need to be addressed moving forward. Firstly, the role of lived experi-
ence in guiding decision making and implementation of surveillance technology needs
to be prioritized. Secondly, ethical issues must be considered and reported to ensure
that there is transparency around how these technologies are being implemented and
evaluated, and that it is done so in ways that are safe, legal and ethical. Finally, this
review highlighted a disparity in research coming from high income countries and
LMICs. This is indicative of a broader issue around digital inclusivity, in which higher
income countries may have access to potentially life-saving technologies and lower- and
middle-income countries do not. These gaps will be discussed in more detail below.

A majority of the reports discussed here did not explicitly consider any ethical implica-
tions, despite the sensitivity of the topics. It may be that the authors did consider ethical
issues, but that they were not mentioned in the reports. From those that did discuss ethical
issues, it was clear that using surveillance technologies for suicide prevention is a highly
complex area and several factors need to be taken into consideration. Issues like human
rights, data protection, bias and discrimination were highly prevalent and need to be
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explored further to better inform decision making around the use of surveillance technolo-
gies. Reporting on these factors is important for transparency around ethical implications of
researching and/or implementing these technologies. Consulting people with lived experi-
ence would help to identify and elaborate on these ethical issues (Dempster et al., 2023).

Similarly, only three reports described involvement of people with lived experience in
designing the research. This is despite several reports highlighting the importance of
consulting people with lived experience when making decisions around surveillance
technologies. Moreover, only one report sought opinions about surveillance technology
from people with lived experience, in a case study of individuals bereaved by suicide
(Mowll et al., 2017). Three other reports did include interviews with people who have
lived experience, but not explicitly to gauge attitudes toward these technologies (Heesen
et al, 2024; Marsh et al.,, 2021; Marzano et al,, 2019). Understanding whether surveil-
lance technologies are acceptable to those who may be affected by them is a key tenet
of their feasibility. There has been a paradigm shift in recent years which is captured in
the phrase ‘nothing about us without us’ (Krysinska et al., 2023). This encapsulates the
idea that those with experience of the phenomena in question should be actively and
directly involved in research on the subject. Yet, it was apparent in the current review
that research in this area is potentially happening without those with lived experience of
suicidality. Future research should seek to collaborate with such individuals to ensure
the research is sensitive, relevant and well-informed. Similarly, greater exploration of
what people with lived experience think about surveillance technology is essential to
determine their safety, effectiveness and acceptability. It is essential that such explor-
ation is done in a way which promotes participant safety, as with all research into sensi-
tive topics, to avoid conducting research which causes emotional burden. Moreover,
ensuring this lived experience involvement is reported on is key for readers to be aware
of the processes involved in researching and/or implementing technologies, and to
know whether lived experience has been prioritized.

An important finding is the dearth of research around surveillance technology for
suicide prevention from LMICs despite 75% of annual suicides occurring there (World
Health Organization, 2014). Unfortunately, suicide is still criminalized in several LMICs,
which may prevent such research from taking place (Ochuku et al., 2022). There was
some research from India, an LMIC where suicide has been decriminalized. However,
these reports only discussed technology that was being proposed rather than having
been implemented (Nair et al., 2018; Mukherjee and Ghosh, 2017; Murshed et al,
2022). This underscores the importance of sharing learnings around surveillance tech-
nologies internationally to ensure that decision makers are as informed as possible. This
is in line with the ‘global imperative’ of suicide prevention (World Health Organization,
2014). It is however important to acknowledge that this review only contained reports
published in the English language, as discussed below, which may have prevented inclu-
sion of further research from LMICs.

Finally, a majority of the reports within this review focused on railway environments.
Railways are unique in nature and size compared to other public locations where sui-
cides may take place. They often have centrally managed infrastructure systems, with
coordinated governance, standards, and operational control. This makes them funda-
mentally different from individual bridges, parks, or coastal locations, which are often
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fragmented across multiple owners and authorities. Therefore, compared to isolated
sites, railways offer a unique opportunity to implement, evaluate, and scale suicide pre-
vention interventions (Marzano et al.,, 2025). However, given the complexity of railway
locations, contextual factors such as station design, surveillance coverage, and the proc-
esses/staffing involved in surveillance monitoring/response must be considered when
implementing these technologies. This is a key, practical example of how the findings in
this review are applicable to real-world implementation, such as the importance of the
technology being suitable for the location, as well as how staff appraise the technology.

Limitations

This was a comprehensive review that maps out a broad range of surveillance technologies
for suicide prevention and considers their feasibility. Additionally, this review included
technology in relation to a range of different locations which has the benefit of cross-loca-
tion learning. Nevertheless, there are limitations to acknowledge. Firstly, around a quarter
of the reports discussed technology that was implemented alongside other interventions
such as barriers or signage. It may therefore be that discussions of feasibility were influ-
enced by the other interventions present at the site and may not be entirely specific to sur-
veillance technologies. Whilst it is acknowledged that implementing multiple
interventions in one location may increase the likelihood of successfully identifying an
incident, it is first important to learn more about the feasibility of different technologies to
understand the possible impacts and unintended consequences that may arise.

This review was also limited by the decision to only include reports written in
English. It is likely that reports written in other languages have been missed. Further
efforts should be made to conduct a more inclusive review. Moreover, this review high-
lighted limited evidence regarding what people with lived experience of suicide think
about surveillance technologies being used for suicide prevention. It is critical that
future research considers their perspectives to ensure technology is both safe and
acceptable. Similarly, little is known about technology where trials or implementation
have been discontinued, and exploring this further would add insight into what renders
technology unsuitable for suicide prevention. Additionally, this review focuses mostly
on traditional CCTV. Whilst other technologies were discussed, this research is limited
and more needs to be learnt about the broader range of surveillance technologies, par-
ticularly given the rapid pace at which they develop.

Finally, this review included grey literature and non-peer-reviewed documents in
order to capture the breadth of surveillance technologies that can be used for suicide
prevention in public places. However, it must be acknowledged that inclusion of these
reports may weaken the reliability of the findings presented due to a possible lack of
rigor, accuracy or standardization of reporting within those reports.

CONCLUSION

This scoping review identified a broad range of surveillance technologies that can be
used for suicide prevention in public places, though CCTV was most commonly refer-
enced. Factors determining the feasibility of these technologies were reported to relate
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to the processes and procedures involved such as the response mechanism in place, the
suitability of technology for specific locations depending on their size, exposure to wea-
ther, rurality, etc, and ethical considerations such as privacy and possible discrimination.
However, there needs to be greater consideration of ethics in future research. In par-
ticular, working with people who have lived experience is essential to ensure the
research is relevant and well-informed.
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