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 W
hy m

ake use 
of m

odelling?  
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o
A
d
d
re

ssin
g u

n
ce

rtain
ty in

 resu
lts of an

y on
e stu

d
y 

o
Syn

th
e
sisin

g d
ata on

 costs an
d
 effects from

 m
ultip

le stu
d
ies – often

 
w

ith
 d

iffe
re

n
t com

p
arator in

terven
tion

s 

o
A

ssessing costs and effectiveness of different interventions 
over longer tim

e periods than seen in m
ost em

pirical studies 
o

Creating potential intervention pathways, effectiveness and costs 
where local em

pirical evidence is unavailable. 
o

Looking at im
plications of differing rates of coverage, uptake and 

continued engagem
ent with different interventions. 

o
Estim

ating budgetary im
pacts of investing in changes to 

infrastructure to im
plem

ent wellbeing interventions. 
o

In the absence of definitive em
pirical studies, helping to 

prioritise where scare research funds m
ay be invested in 

em
pirical trials. 

  

W
h
y m

ake
 u

se
 o

f m
o
d
e
llin

g? 



35%
 risk factor 

dem
entia 

potentially 
m

odifiable 
 Sm

oking  
D

epression 
Physical 
Inactivity 
Social Isolation 
D

iabetes 



   M
aking use of 

m
odelling 



A
pproaches to m

odelling 

•
D

ecision tree m
odelling 

–
Sim

ple linear pathways from
 intervention to outcom

e 
–

M
arkov m

odelling – used for long tim
e periods, 

probabilities of m
oving between different health, 

wellbeing or other states at end of M
arkov cycle 

•
M

icro-sim
ulation m

odels  
–

Individuals m
ove along  m

odel pathway, experiencing 
changes in outcom

es, at varying points in tim
e. M

odel 
considers likelihood of a further event and when this 
is likely to occur. This approach can be used to handle 
very com

plex m
odels, e.g. weather forecasting.  

 



M
odelling Software 

•
Com

m
ercial Packages 

–
Treeage Pro – U

sed extensively in health econom
ics 

•
Excel for decision m

odelling and sim
ulation 

m
odelling 

•
R – for sim

ulation m
odelling 

•
Bespoke software /m

odels 
   



M
odelling Return on Investm

ent  
Exam

ples of actions – work 
for Public H

ealth England 
 Sim

ulation m
odels look at 

potential costs and 
benefits of investing 
prom

otion, prevention 
 RO

I to different 
stakeholders/sectors & 
different tim

elines 
 PH

E m
odel designed  

England or local levels 
 Conservative assum

ptions 
used 
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o
Looked at evid

en
ce-b

ased
 interventions (N

H
S
 and non-

N
H

S
): m

ust have w
ell-established outcom

es 
o

8 interventions m
odelled 

o
These 15 are not necessarily the priority areas 

o
For each …

 w
hat econ

om
ic con

seq
u

en
ces could w

e 
m

easure – different  sectors and over different tim
e periods 

M
cDaid, Park &

 Knapp 2017;  

o
M

easured econom
ic im

pacts by system
/budget 

o
…

 and by year, discounted back 
o

If in doubt, conservative in estim
ates 

N
O

TE
 A

ny ‘econom
ic pay-offs’ are over and above the h

ealth
, Q

O
L an

d
 

w
ellb

ein
g

 b
en

efits to individuals 

 O
u
r ap

p
ro

ach
: R

e
tu

rn
 o

n
 In

ve
stm

e
n
t M

o
d
e
llin

g 



A
im

 Rapid reviews for evidence on costs effectiveness & system
atic 

reviews / m
eta analysis on effects 

 
Look at evidence-based m

ental health interventions (incl. non-N
H

S) – 
m

ust have well-established outcom
es 

o
Linear decision analytic m

odelling  
 A

s far as the robust evidence base allows: 
o

Include prom
otion and prim

ary prevention 
o

Look at widest range of econom
ic im

pacts 
o

Estim
ate im

pacts over long tim
e periods 

o
If in doubt, adopt conservative perspective 

O
ur approach - 1 



o
Exam

ine interventions from
 different perspectives: 

- pay-offs to society as a whole, different public sectors and 
health sector and 

- Identifying realisable cash savings as we as benefits of freeing 
up resources 

o
The wider im

pacts are im
portant, given the high ‘external’ costs of 

m
any M

H
 problem

s … even if not always considered in decision-m
aking 

o
O

ver and above the econom
ic pay-offs there are health, Q

O
L and 

non-health benefits to individuals 
Please note that … 
a.

Findings are not definitive: a platform
 for discussion 

b.
N

eed adapting to different contexts;  
c.

Interventions m
odelled are not necessarily the only ones that are 

econom
ically attractive 

O
ur approach - 2 





   Tackling Loneliness  



Intervention considered in m
odel 

  
Target 

A
ll com

m
unity dwelling older adults (aged 65 plus) 

Intervention / 
Funder 

Signposting service to social activities provided in 
public locations in England, then participation in 
social activities and / or volunteering. Local 
A

uthorities fund cost of signposting & initial 
participation in activities. 

O
utcom

e 
evidence  

Im
pacts on likelihood of being lonely 9%

 reduction in 
loneliness – reduction in risk of depression, 
cardiovascular disease & developing dem

entia 
through avoidance of severe levels of loneliness over 
5 years 

Econom
ic pay-

offs 
Im

pacts on use of prim
ary and secondary health 

services including of avoidance of self-harm
, social 

care for dem
entia, inform

al care & value of 
volunteering 



   Identifying econom
ic 

costs of loneliness 
for m

odel 



Review results 
•

Rapid literature review across several databases and 
grey literature 
 

•
Exam

ined over 2000 papers looking at different 
aspects of resource use, cost and loneliness 
 

•
Lim

ited discussion of im
pact on econom

ic cost 
 

•
But literature from

 high incom
e country settings of 

studies on loneliness as risk factor for health concerns 
and resource utilisation used to inform

 m
odel 

developm
ent 

   



Lon
elin

ess associated
 w

ith
 p

oor h
ealth

 &
 w

ellb
ein

g
 

  
Lon

elin
ess 

Loss of social 
n

etw
orks 
 

Low
er w

ellb
ein

g
 

G
P

 C
on

su
ltation

s 

S
trokes 

 
U

n
p

lan
n

ed
 h

osp
ital 

ad
m

ission
s 

 
S

elf-h
arm

 

 
A

ccid
en

t &
 

Em
erg

en
cy  

R
isks to cog

n
itive 

h
ealth

 

D
ep

ression
 

C
oron

ary H
eart 

D
isease 



Loneliness and D
em

entia 

•
M

eta analysis and European studies provide good evidence on longitudinal risk 
of dem

entia in lonely population 
 

•
H

olwerda, T. J., et al. (2014). "Feelings of loneliness, but not social 
isolation, predict dem

entia onset: results from
 the A

m
sterdam

 Study of the 
Elderly (A

M
STEL)." J N

eurol N
eurosurg Psychiatry 85(2): 135-142. 

 
•

1.64 tim
es greater (1.05 – 2.64) in sam

ple of 2,173 non-dem
ented older people 

 
•

Kuiper, J. S., et al. (2015). "Social relationships and risk of dem
entia: A

 
system

atic review and m
eta-analysis of longitudinal cohort studies.“ A

geing 
Res Rev 22: 39-57. 
 

•
Subsets of 19 studies on found relative risk of dem

entia 1.58 tim
es greater in 

lonely population. 
    

 
    

 
    



U
nplanned H

ospital Contacts 

 
•

Links between loneliness and increased rates of hospital inpatient adm
ission 

on the island of Ireland 
 

•
Valued at rate of short stay hospital adm

ission using national tariffs 
 

•
Increased rates of accident and em

ergency (ER) contact rates from
 loneliness 

based on observations in Swedish context 
 

•
Valued at rate for English N

ational Tariff for Em
ergency M

edicine 
Category 2 investigation with Category 3 treatm

ent. 
    

 
    

 
    



D
epression, Stroke, Coronary H

eart D
isease 

•
Som

e evidence in literature that loneliness & depression 
correlated & som

e evidence that loneliness increases risk of 
depression 
 

•
M

odel accounts of increased risk of depression, but also that 
only 1 in 6 people who are depressed contact health services. 
 

•
Recent m

eta analysis of longitudinal studies also supports 
associations between poor social relationships and increased risk 
of incident coronary heart disease (29%

) and stroke (32%
) 

(Valtorta et al 2016).  
 

•
M

odest and conservative costs for CH
D

 (drug therapy), 
depression (basic tim

e lim
ited psychological therapy) and stroke 

(outpatient & inpatient costs) used in m
odel 

  
 

    
 

    



   Return on 
Investm

ent Results 



Excerpt of m
odel structure 

 

Sm
all scale navigation 

studies in England point to 
potential reduction in 
loneliness risk ~ 9%

 
 

Engagem
ent rate of 6%

  



RO
I: Baseline Scenario for England 

        



RO
I: Baseline Scenario Local A

rea 
        



RO
I: Scenario A

nalysis 
        





Im
portance of local context in m

odels 

A
ccess to transport and to volunteers with transport an issue 

 Cost an issue in rural areas – lim
ited public transport 

 Identifying activities that appeal to m
en and wom

en; 
 Challenges in sustainable financing and willingness of participants to 
pay sm

all charges to support group activities. 
 Recruitm

ent/retention of volunteers who are lifeblood of intervention;  
 Capturing all aspects of the im

pact of loneliness intervention; m
ore 

than just m
easurem

ent of changes in recorded levels of loneliness 



   Bullying 



•
K

iV
a
: evid

e
n
ce-b

ase
d
 sch

ool-set p
rogram

m
e  

•
D

evelop
ed

 in
 Fin

lan
d
; d

elive
red

 b
y teach

in
g staff  

•
K
iV

a focu
ses on

 en
h
an

cin
g em

p
ath

y, self-e
fficacy, &

 an
ti-

b
u
llyin

g attitu
d
es of classroom

 p
ee

rs. P
ositive ch

an
ges in

 
b
e
h
aviou

r of p
u
p
ils w

h
o are

 n
e
ith

e
r b

u
llies n

or victim
s can

 
red

u
ce rew

ard
s th

at b
u
llies p

erceive th
e
y receive …

 an
d
 so 

r
e
d
u
c
e
 in

c
e
n
t
iv

e
s
 f

o
r
 b

u
lly

in
g
 

•
A
d
d
re

sse
s ‘t

r
a
d
it

io
n
a
l’ &

 c
y
b
e
r
b
u
lly

in
g
 

•
R
e
search

 sh
ow

s th
at it s

ig
n
if

ic
a
n
t
ly

 r
e
d
u
c
e
s
 b

u
llyin

g 
victim

isation
 &

 p
erp

e
tration

 …
 

•
…

 an
d
 is stron

gly c
o
s
t
-e

f
f
e
c
t
iv

e
. 

 
B
u
llyin

g in
te

rve
n
tio

n
s: e

ffe
cts 

K
arn

a et al J
 C

o
n
s
u
lt

in
g
 &

 C
lin

ic
a
l P

s
y
c
h
o
lo

g
y
 2014; M

cD
aid

 et al P
S
S
R
U

/
M

Q
 r

e
p
o
r
t
 2017 



Structure of decision tree 
Stru

ctu
re

 o
f M

o
d
e
l 



Exam
ple of RO

I  
        

M
cD

aid, Park, Knapp 2017 



E
stim

atin
g lo

n
g te

rm
 R

O
I o

f b
u
llyin

g in
te

rve
n
tio

n
 

  •
Exp

an
d
ed

 P
H

E m
od

el to lin
k 

w
ith

 n
ew

 evid
ence on

 th
e long 

term
 w

id
er econom

ic im
p
acts of 

b
u
llyin

g to age 50 

•
P
oten

tial very long term
 retu

rn
 

of £146:1 

•
B
u
t n

eed
 to b

e cau
tiou

s as long 
term

 d
ata for ch

ild
re

n
 in

 th
e 

early 1970s. 

•
B
u
llyin

g associated
 w

ith
 ad

verse 
ou

tcom
es in

 m
ore recen

t ch
ild

 
coh

orts 

 



P
ote

n
tial lon

g term
 im

p
acts of b

u
llyin

g in
terven

tion
 

M
cD

aid
. H

op
kin

, K
n
ap

p
, B

rim
b
le

com
b
e, Evan

s-Lacko an
d
 G

an
 P

S
S
R
U

/
M

Q
 r

e
p
o
r
t
 2017 

H
ypothetical cohort of 200 children aged 7 to 8 followed over four years 



   D
ebt 



 
Estim

ated that 16.1%
 of U

K adults (8.25 m
illion people) were over-

indebted – regularly m
issing m

onthly paym
ents in at least three of 

the last six m
onths or finding m

eeting com
m

itm
ents a heavy burden. 

(M
oney A

dvice Service 2016). 
  

U
nm

anageable debt associated with increased risk of com
m

on m
ental 

health problem
s, relative risk 1.33 com

pared to general population. 
 

 
 

A
nalysis of coroner records of 300 people who died by suicide in 

England in 2010 and 2011 revealed “4%
 of suicides entirely related to 

the recession, em
ploym

ent or financial-related difficulties and a 
further 9%

 where such difficulties contributed a lot to the suicide” 
Coope 2015.  

  

D
ebt and m

ental health 



D
ebt and welfare advice services 

Target 
General population without m

ental health problem
s at 

risk of unm
angeable debt or welfare problem

s 

Intervention 
D

ebt advice services, provided on face to face, 
telephone or internet basis; including GP practice 
training to increase referral to debt advice services 

Funder 
 

Com
plex: Subsidies from

 finance industry (Fair Share), 
D

ebt A
dvice Levy, Creditors, Local A

uthorities & CCGs 
 

O
utcom

e 
evidence  

Trial based and observational evidence on value of 
debt and welfare advice services. 

Econom
ic 

pay-offs 
A

voidance of costs to health and social care services; 
legal system

; productivity losses; local econom
y; 

reduction in suicidal behaviour 



Exam
ple of RO

I  
        

M
cD

aid, Park, Knapp et al forthcom
ing 2017 
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Econ
om

ic p
ay-offs p

er £
1

 
in

vestm
en

t 
 

N
H

S
 

O
th

er 
p

u
b

lic 
secto

r 
O

th
er 

Total 

W
h
o
le

 sch
o
o
l an

ti-b
u
llyin

g p
ro

gram
m

e
 

0.68 
- 

0.90 
1.58 

Sch
o
o
l so

cial an
d
 e

m
o
tio

n
al le

arn
in

g 
(im

p
acts o

n
 d

e
p
re

ssio
n
 o

n
ly) 

0.35 
0.02 

4.71 
5.08 

W
o
rkp

lace
 w

e
llb

e
in

g 
0.05 

2.31 
2.37 

W
o
rkp

lace
 stre

ss alle
viatio

n
 

0.30 
0.18 

1.52 
2.00 

C
o
llab

o
rative

 care
 fo

r p
h
ysical h

e
alth

 
p
ro

b
le

m
s 

0.26 
1.26 

1.52 

Lo
n
e
lin

e
ss alle

viatio
n
 fo

r o
ld

e
r p

e
o
p
le

 
0.95 

0.31 
1.26 

D
e
b
t an

d
 W

e
lfare

 A
d
vice

 
0.22 

0.81 
1.57 

2.60 
Su

icid
e
 p

re
ve

n
tio

n
 

2.17 
0.76 

36.18 
39.11 

E
co

n
o
m

ic p
ay-o

ffs p
e
r £1

 in
ve

ste
d
 

Program
m

es in yellow not funded outside of N
H

S.  
Very conservative analysis.  
N

ot all long term
 im

pacts or non m
ental health im

pacts included in analysis 



   Social Return on 
Investm

ent M
odelling 



 Social Return on Investm
ent in Sport: A participation wide m

odel for England  2016 
Sheffield H

allam
 U

niversity 



 Social Return on Investm
ent in Sport: A participation wide m

odel for England  2016 
Sheffield H

allam
 U

niversity 



 
 

 
O
ther considerations 

when m
odelling 



Intersectoral activity 
•

M
any actions take place across sectors 

•
M

ultiple sectors m
ay pay, m

ultiple sector m
ay benefit 

•
Focus on specific issues around m

aking an econom
ic case 

in language relevant to other sectors 

•
H

elp inform
 discussions re  im

plem
entation of 

intersectoral activities 

 



Speaking the right language  

•
M

ake argum
ents using the language of the 

sector in question e.g. workplaces, schools  

•
For school based program

m
es any im

pacts on 
education outcom

es: truancy rates, exam
 

perform
ance, classroom

 disruption, teacher 
absenteeism

 rates, reputation 

•
For workplaces: creativity, innovation, 
absenteeism

, reduction in work accidents, 
perform

ance at work 



Linking to registries and datasets 
Look for opportunities to use registries to 
identify long term

 effects. 
 O

ngoing evaluation to assess exposure to 
loneliness alleviation in U

K and use of health, social 
and long term

 care services 
 U

nderstanding Society D
ata on arts and sports 

engagem
ent used to help determ

ine m
onetary 

value of wellbeing 
     



To sum
m

arise 
 

M
odelling can play an im

portant role in m
aking 

 
the econom

ic case for wellbeing prom
oting 

 
interventions 

  
Particularly in showing long term

 im
pacts & 

 
im

pacts across sectors 
  

Im
portant to be transparent and conservative 

 
in assum

ptions m
ade 

      


