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 27 

ABSTRACT 28 

Background  29 

The MODEM proj ect  (A comprehensive approach t o MODel l ing out come and cost s impact s 30 

of  int ervent ions f or DEMent ia) explores how changes in arrangement s for t he fut ure 31 

t reat ment  and care of  people l iving wit h dement ia,  and support  for family and ot her 32 

unpaid carers,  could result  in bet t er out comes and more ef f icient  use of  resources.  33 

Methods  34 

MODEM st art s wit h a syst emat ic mapping of  t he l i t erat ure on ef fect ive and (pot ent ial ly) 35 

cost -ef fect ive int ervent ions in dement ia care.  Those f indings,  as wel l  as dat a f rom a 36 

cohort ,  wil l  t hen be used t o model t he qual it y of  l i fe and cost  impact s of  making t hese 37 

evidence-based int ervent ions more widely available in England over t he period f rom now 38 

t o 2040.  Model l ing wil l  use a suit e of  models,  combining microsimulat ion and 39 

macrosimulat ion met hods,  model l ing t he cost s and out comes of  care,  bot h for an 40 

individual over t he l i fe-course f rom t he point  of  dement ia diagnosis,  and for individuals 41 

and England as a whole in a part icular year.  42 

Proj ect  out put s wil l  include an onl ine Dement ia Evidence Toolki t ,  making evidence 43 

summaries and a l i t erat ure dat abase available f ree t o anyone,  papers in academic j ournals 44 

and ot her writ t en out put s,  and a MODEM Legacy Model ,  which wil l  enable local 45 

commissioners of  services t o apply t he model t o t heir own populat ions.  46 

Discussion  47 

Model l ing t he ef fect s of  evidence-based cost -ef fect ive int ervent ions and making t his 48 

informat ion widely available has t he pot ent ial  t o improve t he healt h and qual it y of  l i fe 49 
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bot h of  people wit h dement ia and t heir carers,  while ensuring t hat  resources are used 50 

ef f icient ly.   51 

 52 

Keywords 53 

Dement ia,  cost s,  out comes,  t reat ment s,  social  care,  carers,  microsimulat ion model,  54 

economics,  cost -ef fect iveness 55 

 56 

BACKGROUND 57 

There are current ly around 835,000 people in t he Unit ed Kingdom (UK) who have dement ia 58 

[1] ,  and an est imat ed 670,000 unpaid dement ia carers,  most  of  t hem family members [2] .  59 

If  current  rat es of  prevalence of  dement ia by age and gender remain unchanged,  t his 60 

number wil l  grow t o more t han 1 mil l ion by 2021 and 2 mil l ion by 2051 as a consequence 61 

of  populat ion ageing [1] .  Even if  prevalence rat es are decl ining sl ight ly,  as some recent  62 

st udies suggest  [3,  4]  t he numbers of  people l iving wit h dement ia wil l  st i l l  increase 63 

nat ional ly and global ly,  where it  is proj ect ed t hat  t he number wil l  grow f rom 46.8 mil l ion 64 

people t oday,  t o 131.5 mil l ion in 2050 [5] .   65 

If  service models remain unchanged,  t he cost s of  t reat ment  and care for people wit h 66 

dement ia are l ikely t o increase more rapidly t han t ot al  prevalence over t he same period,  67 

since care services are highly labour-int ensive and wage inf lat ion usual ly runs ahead of  68 

ot her price increases.  This wil l  put  considerable pressure on already st ret ched healt h and 69 

social  care budget s and generat e maj or increases in rel iance on family carers.  (We use t he 70 

t erm ‘ family carers’  in preference t o ‘ unpaid’  or ‘ informal ’  carers as neit her of  t he lat t er 71 

t erms is ful ly accurat e;  most  carers of  people wit h dement ia in England are family 72 

members and our reference group have expressed a preference for t his t erm.) 73 



4 
 

The MODEM proj ect  (A comprehensive approach t o MODel l ing out come and cost s impact s 74 

of  int ervent ions f or DEMent ia) explores how changes in arrangement s for t he fut ure 75 

t reat ment  and care of  people wit h dement ia,  and support  for carers,  could result  in bet t er 76 

out comes and more ef f icient  use of  resources.  To do t his,  t he MODEM t eam is reviewing 77 

int ernat ional evidence on ef fect ive and (pot ent ial ly) cost -ef fect ive int ervent ions in 78 

dement ia care,  and t hen using t hose f indings,  wit h analyses of  exist ing and new cohort  79 

dat a,  t o model t he qual it y of  l i fe and cost  impact s of  making t hese int ervent ions more 80 

widely available in England over t he period f rom now t o 2040.  The MODEM proj ect  began 81 

in 2014 and runs unt i l  February 2018.  It  is funded by t he UK Economic and Social  Research 82 

Council  (ESRC) and t he Nat ional Inst it ut e for Healt h Research (NIHR).  83 

 84 

Conceptual framework  85 

Concept ual ly,  t he proj ect  is root ed in t he ‘ disablement  process’  model and t he 86 

‘ product ion of  welfare’  f ramework.   87 

The ‘ disablement  process’  model,  proposed by Verbrugge and Jet t e [6] ,  builds on previous 88 

models developed by t he World Healt h Organizat ion (WHO) and ot hers.  It  concept ual ises 89 

t he ways in which needs for long-t erm care arise (f rom pat hology t o impairment s in 90 

specif ic body syst ems which lead t o rest rict ions in basic physical and ment al act ions,  and 91 

f inal ly t o disabil i t y),  as wel l  as how and at  what  st ages individual r isk fact ors and 92 

environment al fact ors might  inf luence t his process.  Similarly,  t he Int ernat ional 93 

Classif icat ion of  Funct ioning,  Disabil i t y and Healt h (ICF) describes decreases in funct ion as 94 

t he complex and dynamic int eract ion of  healt h condit ions (pat hology) wit h ext ra- and 95 

int ra-individual fact ors act ing t o mit igat e or exacerbat e t he process [7] .  However,  where 96 

t he endpoint  of  t he Verbrugge and Jet t e model was disablement ,  t he ICF out l ine includes 97 

part icipat ion in societ y as t he ul t imat e goal  t o at t ain.  In addit ion,  t he more l inear 98 

pat hway f rom disease t o disabil i t y in t he Verbrugge and Jet t e model has been loosened.   99 
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At  each st age of  t he disablement  process (in t his model) t here are pot ent ial  opport unit ies 100 

t o halt  or even reverse t he process.  These include alt ering individual  r isk fact ors for 101 

chronic condit ions (e.g.  t hrough changes in l ifest yle,  such as smoking and exercise) or 102 

implement ing improvement s in t he management  of  chronic condit ions.  The consequences 103 

of  funct ional l imit at ions associat ed wit h disabil i t y can also somet imes be reduced t hrough 104 

aids and adapt at ions,  informat ion and communicat ion t echnology,  occupat ional  t herapy,  105 

suit able housing or relevant  changes in t he wider environment .  106 

Once needs have emerged,  we use t he ‘ product ion of  welfare’  f ramework [8,  9]  t o capt ure 107 

t he pot ent ial  relat ionships bet ween needs,  resources and out comes.  This f ramework has 108 

underpinned much of  t he work of  t he Personal Social Services Research Unit  (PSSRU) in 109 

social  care,  ment al heal t h and ot her areas over a 40-year period.  The f ramework 110 

represent s a simpl if icat ion of  t he mult i farious l inks bet ween budget s,  st af f  and ot her 111 

‘ input s’  (and t heir associat ed cost s),  t he services t hat  are produced,  t he ‘ non-resource’  112 

inf luences on what  services can achieve (such as personal resil ience and st af f  at t i t udes) 113 

and t he healt h and wel lbeing out comes t hat  pot ent ial ly result  for people wit h dement ia,  114 

t heir famil ies and relevant  ot hers.   115 

 116 

Project aims and object ives 117 

The MODEM proj ect  aims t o generat e new evidence t o inform pol icy and pract ice t o bet t er 118 

and more ef f icient ly meet  needs,  promot e healt h and wel lbeing for people wit h dement ia 119 

and t heir family and ot her carers.  120 

The proj ect  obj ect ives are t o:  121 

1.  build a comprehensive concept ual,  int egrat ed f ramework t hat  covers impact s of  122 

dement ia on cognit ion,  funct ioning and behaviour,  responses f rom carers,  responses 123 

f rom healt h and social  care syst ems,  t he ef fect iveness and resource impact s of  t hese 124 

int ervent ions,  and t he pot ent ial  long-t erm funding impl icat ions;  125 
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2.  develop a suit e of  l inked quant it at ive models,  employing bot h microsimulat ion and 126 

macrosimulat ion t echniques,  t o proj ect  fut ure numbers of  people wit h dement ia,  t heir 127 

dependency and ot her needs,  comorbidit ies,  levels of  unpaid and formal care and 128 

associat ed expendit ure;  129 

3.  t o est imat e t ypical l i fe-t ime cost s of  dement ia,  under varying assumpt ions about  risk 130 

fact ors,  pat t erns of  care and support ,  and preferences;  131 

4.  review t he l i t erat ure for evidence on int ervent ions t hat  could delay onset ,  slow 132 

det eriorat ion in cognit ion,  funct ioning or behaviour,  or reduce t heir adverse impact s 133 

on healt h wel lbeing,  bot h for people wit h dement ia and carers,  and also evidence on 134 

cost s;  135 

5.  gat her evidence on t he l ives of  people wit h dement ia and t heir carers by col lect ing 136 

primary dat a f rom a new cohort ,  by conduct ing qual it at ive int erviews and focus 137 

groups,  and by examining dat a f rom previous t r ials and observat ional st udies;  138 

6.  use t he evidence f rom obj ect ives 4 and 5,  in combinat ion wit h t he micro- and macro-139 

simulat ion models,  t o produce proj ect ions t o 2040 of  t he numbers of  older people wit h 140 

dement ia in England,  t heir needs for care and support ,  and associat ed publ ic and 141 

privat e expendit ure,  t oget her wit h proj ect ed out comes and cost s of  a range of  142 

int ervent ions t o  prevent  or delay dement ia incidence,  slow sympt om development ,  143 

provide t reat ment  and care,  and support  carers;  144 

7.  develop a Dement ia Evidence Toolki t  t o make available evidence summaries of  t he 145 

ef fect iveness and cost -ef fect iveness of  dement ia care and t reat ment  int ervent ions and 146 

a searchable bibl iographic dat abase;  and 147 

8.  develop a publ icly available web-t ool (MODEM Legacy Model ) t o enable service 148 

commissioners,  providers,  advocacy groups,  individuals and famil ies t o access t he 149 

f indings and out put s of  t he proj ect ,  and t o make t heir own proj ect ions of  expect ed 150 

needs for care and support ,  out comes and cost s.  151 

 152 
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METHODS 153 

Over-arching research st rategy 154 

We f irst  provide an over-arching summary of  t he int erconnect ed act ivit ies of  t he proj ect ,  155 

and t hen describe each of  t he main element s in more det ail .  156 

We are engaging wit h people l iving wit h dement ia,  carers and ot hers at  al l  st ages of  t he 157 

proj ect .  We are st art ing by examining ext ant  dat a t o underst and t he l inks bet ween t he 158 

charact erist ics of  individuals and famil ies,  t heir dement ia-relat ed and ot her needs for care 159 

and support ,  and t he services and t reat ment s t hat  could be available t o t hem.  We are 160 

t hen looking at  t he ef fect s of  care,  support  and t reat ment s on out comes for individuals 161 

and carers - how t hose int ervent ions can improve t heir healt h and wel lbeing - and also on 162 

t he cost s of  support .  163 

We wil l  use t his informat ion,  as wel l  as special ly col lect ed dat a f rom a cohort ,  t o make 164 

proj ect ions of  how many people t here wil l  be wit h dement ia in England over t he period t o 165 

2040,  t he family or ot her unpaid support  t hey are l ikely t o have available,  and t he cost s t o 166 

provide care services for t hem.  Second,  we are examining whet her t here are bet t er ways 167 

t o support  people wit h dement ia and t heir carers by making evidence-based forms of  care 168 

and t reat ment  more widely available.  We are relying on previous evaluat ions of  t hese 169 

int ervent ions t o demonst rat e t he ef fect s on healt h and wel lbeing,  and on cost s.  We are 170 

pot ent ial ly including a wide set  of  int ervent ions,  including medicat ion,  cognit ive 171 

st imulat ion and ot her t herapies,  exercise programmes,  nut rit ion advice,  t elecare,  case 172 

management ,  communit y init iat ives,  respit e and t raining for carers.  173 

We are also col lect ing primary dat a f rom a new cohort  300 people wit h dement ia and t heir 174 

carers at  t wo point s of  t ime,  12 mont hs apart .  We are not  t est ing any int ervent ions wit h 175 

t hese people;  rat her,  we are col lect ing informat ion t o al low an analysis of  t he relat ionship 176 

bet ween measures (i.e.  ‘ cross-walking’ ) and t o f i l l  gaps in available evidence.  We are 177 
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addit ional ly conduct ing qual it at ive int erviews and focus groups t o gain furt her 178 

‘ experient ial ’  evidence.  179 

A range of  quant it at ive met hods wil l  be used,  including dynamic micro-simulat ion 180 

proj ect ion model l ing,  t o underst and t he disabl ing consequences of  dement ia,  and a series 181 

of  care pat hways models t o show how evidence-based int ervent ions can inf luence 182 

out comes,  service use and cost s.  A l i fe-t ime cost s model wil l  generat e est imat es of  t he 183 

overal l  cost s of  t he care pat hway for each int ervent ion,  and a macro-simulat ion proj ect ion 184 

model wil l  generat e est imat es of  long-t erm care needs and cost s t o 2040.  185 

Our f inal t ask wil l  be t o creat e a ‘ MODEM legacy model ’  t o al low commissioners,  186 

providers,  individuals and advocacy groups t o make t heir own proj ect ions of  needs,  187 

out comes and cost s using our est imat es.  188 

 189 

Involving people with dement ia,  carers and other stakeholders 190 

The proj ect  benef it s f rom t he regular input  of  key st akeholders,  including members of  our 191 

overarching Advisory Group,  our Reference Group of  people wit h dement ia,  carers and 192 

service providers,  and our Impact  Advisory Group (chief  execut ives and publ ic pol icy 193 

leads).  The research t eam is building on exist ing l inks wit h key cent ral  government  194 

depart ment s in England (e.g.  Healt h,  Communit ies and Local Government ,  Work and 195 

Pensions,  and Treasury),  t hird sect or organisat ions (e.g.  Alzheimer’ s Societ y,  Alzheimer’ s 196 

Research UK,  Carers UK),  Nat ional Healt h Service (NHS) England and Publ ic Healt h 197 

England,  and local councils and t heir umbrel la bodies (t he Associat ion of  Direct ors of  Adult  198 

Social  Services,  Local Government  Associat ion).  199 

 200 

Mapping the literature and conduct ing evidence reviews 201 
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A syst emat ic mapping of  relevant  l i t erat ure wil l  be conduct ed wit h t he aim of  ident ifying 202 

int ervent ions t hat  can prevent  or delay dement ia onset ,  reduce sympt om severit y and/ or 203 

improve qual it y of  l i fe of  people wit h dement ia and/ or family and ot her carers.   204 

We are f irst  ident ifying previously publ ished syst emat ic reviews and met a-analyses and 205 

t hen searching for papers t hat  have not  been included in previous syst emat ic reviews (for 206 

example,  because t hey have been publ ished more recent ly).  We wil l  also ident ify relevant  207 

l i t erat ure in areas t hat  have not  been covered by previous reviews,  carrying out  our own 208 

new reviews where t here are gaps.  209 

Our careful  considerat ion of  t he available evidence wil l  inform t he select ion of  210 

int ervent ions t o be model led lat er in t he proj ect .   211 

The review of  evidence should be of  value in it s own right  as it  wil l  ident ify areas in which 212 

t here is st rong exist ing evidence,  as wel l  as where t here has been l i t t le research 213 

undert aken and int ervent ions for which t here is insuf f icient  evidence.  Some of  t he out put s 214 

f rom t he evidence review,  a coded bibl iographic dat abase and a set  of  evidence 215 

summaries writ t en in non-t echnical  language,  wil l  be made publ icly available t hrough a 216 

websit e,  t he Dement ia Evidence Toolki t ,  so t hat  people wit h dement ia,  carers,  care 217 

providers,  commissioners,  researchers and ot hers can access t he resources.  218 

It  is expect ed t hat  t he review process wil l  also draw out  t he impl icat ions of  using dif ferent  219 

research met hods for t he usabil i t y of  evidence in model l ing and in commissioning.  220 

 221 

Modelling future numbers of people with dement ia and their carers,  costs and 222 

outcomes  223 

The core of  t he proj ect  involves t he development  of  a suit e of  l inked quant it at ive models,  224 

using micro- and macro-simulat ion,  t o proj ect  fut ure numbers of  people wit h dement ia,  225 

unpaid and formal care and associat ed expendit ure,  and t o est imat e t ypical l i fe-t ime cost s 226 



10 
 

of  dement ia.  The proj ect ions wil l  be based on assumpt ions about  risk fact ors,  pat t erns of  227 

care and support ,  and individual  preferences.  228 

Macrosimulat ion model  229 

We are developing a macro-simulat ion model t o produce overal l  proj ect ions of  fut ure 230 

numbers of  people wit h dement ia and fut ure expendit ures on t heir t reat ment  and care.  It  231 

wil l  t ake as input s t he out put s of  t he microsimulat ion and int ervent ions models described 232 

below.  This model builds on previous cognit ive impairment  and long-t erm care models 233 

developed at  PSSRU [10,  11] .  It  proj ect s fut ure use of  care and associat ed cost s and 234 

qual it y of  l i f e of  people wit h dement ia and carers.   235 

A key feat ure of  t his new model is t hat  i t  wil l  dif ferent iat e bet ween groups of  people wit h 236 

dement ia by severit y of  cognit ive impairment  and physical  disabil i t y,  and it  wil l  ‘ assign’  237 

packages of  care t o people wit h dement ia based on t heir charact erist ics including severit y 238 

of  condit ion and comorbidit ies.  The model wil l  use dat a f rom t he lat est  MRC Cognit ive 239 

Funct ion and Ageing St udy (CFAS II) [12] ,  t he Engl ish Longit udinal St udy of  Ageing (ELSA) 240 

[13] ,  of f icial  dat a f rom t he Healt h and Social  Care Informat ion Cent re,  t he basel ine dat a 241 

of  various t r ials of  int ervent ions for people wit h dement ia (see below) and new dat a 242 

col lect ed as part  of  t his st udy (t he cohort  st udy described above).  243 

Microsimulat ion epidemiological  model  244 

A micro-simulat ion populat ion model (MicSIMPOP) is being developed t o examine t he 245 

healt h and associat ed care needs of  t he Engl ish populat ion over t he coming decades,  and 246 

t he impact  of  int ervent ions for r isk fact or reduct ion,  disease prevent ion and t reat ment s 247 

t hat  slow down progression t o disease (including dement ia) and disabil i t y.  This is a more 248 

comprehensive,  up-t o-dat e version of  a previous macro-simulat ion populat ion model 249 

(SIMPOP) [14] .  250 

The model wil l  be based on longit udinal dat a f rom Underst anding Societ y (adult s 35 years 251 

and over in communit y dwel l ings [15] ),  ELSA (adult s aged 50 years and over in communit y 252 
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dwell ings) and t he new CFAS II cohort  (adult s 65 years and over,  including t hose in 253 

inst it ut ions).  These t hree dat aset s,  suit ably weight ed,  wil l  al low inferences t o be made for 254 

t he older Engl ish populat ion (65 years and over) t o 2040.  Basel ine charact erist ics 255 

generat ed on t hese individuals wil l  be of  t hree t ypes:  socio-demographic (dif ferent iat ed 256 

by t he fol lowing variables:  age,  gender,  l iving arrangement s,  marit al  st at us,  educat ion,  257 

ret irement  st at us);  l i fest yle behaviours (smoking,  alcohol consumpt ion,  physical act ivit y,  258 

body mass index,  social  engagement );  and diseases (cognit ive impairment / dement ia,  259 

coronary heart  disease,  st roke,  hypert ension,  diabet es,  respirat ory disease,  art hri t is,  260 

cancer) as wel l  as geriat ric condit ions (hearing and vision impairment ).  Mort al it y rat es 261 

f rom t he most  recent  populat ion proj ect ions wil l  be appl ied by age and gender.  The 262 

out come variable wil l  be disabil i t y measured by t he int erval of  need scale [16] ,  which 263 

cat egorises people on t he basis of  Act ivit ies of  Daily Living/ Inst rument al Act ivit ies of  Daily 264 

Living in t erms of  t he int ensit y of  care required.  265 

The primary out put  wil l  be t abulat ions of  disabi l i t y by age and gender in t he presence of  266 

cognit ive impairment / dement ia and any ot her diseases which wil l  be used as input s t o t he 267 

macro-simulat ion f ramework model described earl ier.  The issue of  co-morbidit y wil l  268 

become crucial  when det ermining t he t ypes of  care packages required,  and t heir cost .  For 269 

ot her condit ions,  known t rends in disease risk fact or prevalence wil l  be incorporat ed,  such 270 

as smoking and obesit y,  as wel l  as changes in socio-demographic variables (educat ion,  271 

marit al  st at us,  l iving circumst ances).  We wil l  use boot st rapping t o provide measures of  272 

uncert aint y around est imat es;  t he work wil l  also include individual  biographies t o feed 273 

int o t he l i fe-t ime cost s model as wel l  as calculat ion of  disabil i t y-f ree l i fe expect ancy t o 274 

al low explorat ion of  t he l ikel ihood of  compression or expansion of  disabil i t y given 275 

dif ferent  healt h scenarios.  276 

Int ervent ion model l ing 277 

The impact  of  int ervent ions in dement ia care,  part icularly t he impact s on cost s and 278 

out comes of  care for part icular groups of  people wit h dement ia and for t heir family and 279 
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ot her carers,  wil l  be model led using int ervent ion-specif ic models.  The degree of  280 

sophist icat ion of  t he models wil l  vary depending on t he nat ure of  t he impact s of  dif ferent  281 

int ervent ions and t he t ype of  evidence available on t hem.  We envisage t hat  some of  t he 282 

models may be simple decision models,  while we expect  t o be able t o carry out  283 

microsimulat ion analyses for ot her int ervent ions.  The out comes of  int ervent ions model l ing 284 

wil l  be int egrat ed int o t he macro-simulat ion model t o produce nat ional-level proj ect ions 285 

of  changes in cost s and qual it y of  l i f e arising f rom t heir wider adopt ion.  286 

We wil l  model only one int ervent ion at  a t ime,  except  in cases where we have evidence of  287 

combinat ions of  int ervent ions being evaluat ed t oget her,  such as maint enance cognit ive 288 

st imulat ion t herapy and donezepil  [17,  18] .  This is because we are not  able t o assess t he 289 

‘ addit ive’  impact  of  dif ferent  int ervent ions unless t hey have already been evaluat ed in 290 

combinat ion.  291 

The choice of  int ervent ions included in t his model l ing wil l  be inf luenced by what  we f ind 292 

f rom our evidence reviews (described earl ier),  by what  dat a we can access (eit her direct ly 293 

on t hose int ervent ions or by paramet er est imat ion in simulat ion models) and by t he views 294 

of  expert s in t he f ield.  295 

Lif et ime model  296 

We are also developing a ‘ l i fet ime’  model t o examine t he individual  cost s of  dement ia 297 

over a l i fet ime,  and t he impact  on qual it y of  l i f e.  This model considers t he average 298 

durat ion of  dement ia f rom onset  (i.e.  t he t ime at  which it  could f irst  be diagnosed) t o end 299 

of  l i fe.  This durat ion is divided bet ween periods of  mild,  moderat e and severe dement ia,  300 

and bet ween residence in t he communit y and in a care home.  Cost s of  care appropriat e t o 301 

t he severit y of  cognit ive impairment  and t he t ype of  care are at t ached t o each mont h of  302 

t he dement ia pat hway,  and cost s are t hen aggregat ed over t he whole durat ion wit h 303 

dement ia.   304 

 305 
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Data sources  306 

As t here is no single dat aset  t hat  has al l  t he dat a we need for t he model l ing,  we wil l  bring 307 

t oget her dat a f rom a variet y of  sources.  As we have already described,  t he 308 

epidemiological model wil l  draw upon dat a f rom t hree maj or longit udinal st udies:  309 

Underst anding Societ y,  ELSA and CFAS II,  t his being t he f irst  t ime t hat  t hese t hree st udies 310 

have been combined.  We also use dat a f rom ELSA and t he Healt h Survey of  England (HSE) 311 

t o complement  t he informat ion on use of  care services and unpaid care at  nat ional level.   312 

For our int ervent ion models,  we wil l  carry out  det ailed model l ing of  t he impact  of  313 

int ervent ions on cost s and out comes using individual-level basel ine or ‘ usual care’  group 314 

dat a f rom a number of  recent ly complet ed or ongoing dement ia t r ials in t he UK (det ails 315 

available on request ).  In t his way we can underst and t he relat ionships bet ween part icular 316 

pat t erns of  needs (e.g.  cognit ive impairment ,  behaviour,  funct ional disabil i t y),  individual 317 

charact erist ics (e.g.  age,  gender,  co-morbidit ies) and circumst ances (e.g.  l iving alone,  318 

socioeconomic st at us) of  t he person wit h dement ia and t heir carers.   319 

 320 

Primary data collect ion  321 

Since our models wil l  combine dat a f rom various populat ion surveys,  cl inical  t r ials and 322 

observat ional st udies,  we need t o be able t o combine and compare dif ferent  measures of  323 

t he same underlying domains (e.g.  cognit ion,  carer impact  or qual it y of  l i fe).  We are able 324 

t o use t r ial ’  dat a t o explore associat ions bet ween t wo or more dif ferent  measures of  t he 325 

same domain,  but  t hese only provide some of  t he informat ion we need.  We are t herefore 326 

col lect ing primary dat a f rom a cohort  of  people wit h dement ia and carers.   327 

In face-t o-face int erviews,  we ask 300 dyads of  people wit h a diagnosis of  dement ia and 328 

t heir carers t o complet e a select ion of  overlapping measures of  need,  care use and 329 

out comes.  Analysis of  t he result ing dat a enables us t o ‘ cross-walk’  bet ween t he dif ferent  330 

measures and st udies.  In addit ion t he dat aset  wil l  provide valuable informat ion in it s own 331 
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r ight .  For example,  we use an adapt ed version of  t he Cl ient  Service Receipt  Invent ory 332 

(CSRI) [19]  so t hat ,  as wel l  as gat hering informat ion on use of  services by people wit h 333 

dement ia and support  f rom family and ot her carers,  evidence can be buil t  up on some key 334 

associat ions (such as carer age and gender,  and t heir l inks t o carer wel lbeing).   335 

Individuals included in t his cohort  st udy have been ident if ied f rom t he cl inical populat ions 336 

served by t he Sussex Part nership NHS Foundat ion Trust  wit h support  for recruit ment  337 

t hrough t he Join Dement ia Research init iat ive funded by t he Depart ment  of  Healt h and 338 

del ivered in part nership wit h t he Nat ional Inst it ut e for Heal t h Research,  Alzheimer 339 

Scot land,  Alzheimer's Research UK and t he Alzheimer's Societ y.   Part icipant s are drawn 340 

f rom East  and West  Sussex and Bright on and Hove,  a populat ion of  500,000 older adult s,  341 

which includes an est imat ed 30,000 people wit h dement ia;  similar t o t he nat ional 342 

populat ion except  wit h respect  t o deprivat ion and et hnicit y (al t hough it  is unl ikely t his 343 

wil l  have a maj or bearing on t he cross-walking of  paramet ers).  People wit h dement ia 344 

involved in t he st udy al l  have a cl inical diagnosis of  dement ia,  est abl ished using ICD-10 345 

crit eria.  The cohort  is being st rat if ied by dement ia severit y,  wit h 100 people wit h mild 346 

dement ia (i.e.  scoring 20+ on t he st andardised Mini-Ment al  St at e Examinat ion (sMMSE) 347 

[20] ),  100 people wit h moderat e dement ia (scoring 10-19) and 100 people wit h severe 348 

dement ia (scoring 0-9).  A sample of  300 subj ect s gives suf f icient  precision t o generat e t he 349 

insight s we need int o relat ionships bet ween variables.  350 

People wit h dement ia and t heir carers are being int erviewed at  basel ine and 52 weeks 351 

lat er in eit her t he cl inic t hat  t hey usual ly at t end or in t heir own home.  Int erviews are 352 

designed t o minimise respondent  burden while st i l l  col lect ing comprehensive dat a.  Dat a 353 

col lect ion is spl it  bet ween people wit h dement ia and carers,  who are int erviewed 354 

simult aneously by researchers operat ing in pairs.  Individuals are sent  a writ t en invit at ion 355 

t o t ake part  in t he st udy by t heir cl inical t eam;  t his is fol lowed up by t elephone cont act  t o 356 

arrange a home or cl inic visit .  At  t he f irst  meet ing t he researchers assess capacit y and 357 
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obt ain appropriat e consent s;  i f  consent  is given,  t he people wit h dement ia and t heir main 358 

family carer are int erviewed.  359 

 360 

Analysing relat ionships between characterist ics,  needs,  resources and outcomes 361 

A key part  of  t he proj ect  involves gaining a bet t er underst anding of  t he relat ionship 362 

bet ween t he individual charact erist ics and circumst ances of  bot h people wit h dement ia 363 

and unpaid carers,  t heir needs,  resources,  and how t hese relat ionships are l ikely t o af fect  364 

t he out comes of  int ervent ions.  We are using bot h quant it at ive and qual it at ive met hods t o 365 

underst and t hese relat ionships,  which wil l  provide t he key paramet ers for t he models.  We 366 

are focussing in part icular on t he fol lowing areas.  367 

Relat ionships bet ween personal  charact er ist ics,  need f act ors,  use of  paid and unpaid care 368 

and qual i t y of  l i f e 369 

Using as a f ramework t he ‘ product ion of  welfare’  approach,  we are analysing a number of  370 

dat aset s t o underst and bet t er t he relat ionships bet ween personal  charact erist ics such as 371 

age,  gender,  household t ype,  educat ion,  severit y and t ype of  care needs,  t he use of  family 372 

and paid care,  and t he qual it y of  l i fe of  people wit h dement ia and t heir carers.  373 

Mult ivariat e analyses wil l  provide us wit h paramet ers t hat  wil l  be used in t he simulat ion 374 

models (see above).  375 

Social  int eract ion and part icipat ion over t he l i f e-course 376 

Fact ors associat ed wit h cognit ive abil i t y and dement ia include age,  gender,  educat ion,  377 

socioeconomic st at us,  and smoking [21] .  There is also growing awareness of  t he prot ect ive 378 

or buf fering ef fect  of  social  part icipat ion,  while indicat ors of  social  isolat ion are risk 379 

fact ors for cognit ive decl ine [22,  23] .  This may ref lect  bot h ef fect s of  social  int eract ion on 380 

cognit ion and ef fect s of  social  resources on coping st rat egies adopt ed in t he face of  381 

impairment ,  as proposed in t he t heoret ical  models of  select ion,  opt imisat ion and 382 

compensat ion [24] .  As children are an import ant  source of  social  support  for older people,  383 
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we have invest igat ed whet her fert i l i t y hist or ies are associat ed wit h social  part icipat ion 384 

and wit h cognit ive funct ion in lat er l i fe [25] .  Result s suggest  disadvant ages for childless 385 

older people,  even af t er t aking int o account  socio-economic st at us,  heal t h-relat ed 386 

behaviours and social  cont act s.  We are undert aking furt her work on possible direct  or 387 

indirect  ef fect s of  long-t erm social  int eract ion on cognit ive funct ioning in early and lat er 388 

old age.  We are also examining t he ef fect  of  accumulat ed social  support  net works on 389 

formal help-seeking and receipt  of  services,  among t hose wit h cognit ive impairment .  390 

‘ Cognit ive reserve’  is a widely used const ruct  t o explain how,  in t he face of  391 

neurodegenerat ive changes similar in nat ure and ext ent ,  individuals vary in t heir severit y 392 

of  cognit ive ageing and cl inical dement ia [26] .  People wit h high reserves may have 393 

increased capacit y for cont inued learning and adapt at ion,  despit e age-relat ed changes.  394 

Dat a on cognit ive funct ioning are t aken f rom t he Nat ional Child Development  St udy (NCDS) 395 

and ELSA [27] ;  bot h used t he same measure at  key waves (age 50 for NCDS (and 396 

educat ional performance indicat ors up t o age 16);  ages 50 and above f rom Waves 1-5 of  397 

ELSA).  They also include measures of  social  net works,  support  and,  in t he case of  ELSA,  398 

service use.  Social  int eract ion is def ined in t erms of  cont act s wit h social  net work 399 

members,  and includes size,  t ype,  and support ;  social  part icipat ion is def ined by 400 

engagement  in social  and leisure act ivit ies,  including physical act ivit y.   401 

The wel lbeing of  f amily carers:  invest igat ing gender and relat ional  di f f erences 402 

A PhD st udent ship at t ached t o MODEM (held by KL) is invest igat ing t he inf luence of  age 403 

and gender on t he wel lbeing of  male and female family carers of  people wit h dement ia,  404 

dist inguishing t hose of  t he same and next  generat ion.  The t wo core research quest ions 405 

are:  406 

 Are t here measurable dif ferences in t he wel lbeing of  male and female family carers 407 

for people wit h dement ia of  t he same and next  generat ion? 408 
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 Does t he wel lbeing of  unpaid carers for people wit h dement ia dif fer f rom t he general 409 

Brit ish populat ion? 410 

To answer t his research quest ion,  dat a f rom t hree sources wil l  be pooled and analysed:  411 

t he St rAt egies for RelaTives st udy (START) [28] ,  t he Support  at  Home:  Int ervent ions t o 412 

Enhance Life in Dement ia:  Carer Support er Programme – Remembering Yest erday Caring 413 

Today (SHIELD CSP RYCT) [29]  and dat a f rom t he MODEM cohort  described above.  Al l  t hree 414 

st udies share import ant  variables on carer charact erist ics,  st andardised measures for carer 415 

wellbeing,  as wel l  as some import ant  variables relat ed t o t he person wit h dement ia.  416 

The second part  of  t his PhD work focuses on t he qual it at ive aspect s of  how men and 417 

women of  dif ferent  ages experience t he provision of  unpaid dement ia care and const ruct  418 

wellbeing.  In-dept h int erviews are being conduct ed wit h part icipant s of  t he MODEM cohort  419 

st udy.  Themat ic analysis wil l  be used t o analyse t he dat a.  420 

The t hird part  invest igat es t he cost s incurred by family carers.  For t his an amended form 421 

of  t he Resource Ut i l izat ion in Dement ia (RUD) inst rument  [30]  is being col lect ed as part  of  422 

t he MODEM cohort  st udy.  The st udy aims t o analyse whet her t here are dif ferences in cost s 423 

by gender and relat ionship t o t he care recipient .   424 

Underst anding t he exper iences of  people wit h dement ia and t heir  carers 425 

Int eract ive focus group set t ings wil l  provide opport unit ies for people wit h dement ia and 426 

family carers t o discuss t heir at t i t udes,  bel iefs and experiences wit h ot hers.  The 427 

discussions wil l  be based on issues emerging f rom t he model l ing and cohort  survey,  wit h 428 

pot ent ial  part icipant s t o be recruit ed t hrough volunt ary sect or organisat ions for people 429 

wit h dement ia and carers,  and t he t eam’ s exist ing cont act s.  The groups wil l  help provide 430 

insight s and underst andings for int erpret ing quant it at ive f indings,  including carers’  431 

experiences of  t he processes of  accessing dement ia-relat ed services.   432 

Group discussions have pot ent ial  advant ages over individual int erviews for people wit h 433 

cognit ive impairment s,  including enhanced qual it y of  int eract ion,  reduced pressure on 434 
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individuals t o respond,  mut ual support ,  and t hat  shared experiences can t rigger ideas and 435 

memories.   436 

Using skil led facil i t at ors wit h experience of  working wit h people wit h dement ia has been 437 

found t o be import ant ,  especial ly in giving prompt s t o move people on t o new areas of  438 

discussion and t o avoid leading anyone wit h answers.  439 

We wil l  set  up four focus groups of  eight  people each wit h dement ia of  mild severit y,  and 440 

four separat e groups of  eight  carers each (held at  same venues,  at  t he same t imes),  at  key 441 

point s wit hin t he proj ect  t o aid int erpret at ion of  model l ing and quant it at ive analyses.  442 

MODEM Legacy model 443 

The f inal obj ect ive of  t he st udy is t o develop a legacy model,  t o enable st akeholders t o 444 

access t he f indings and out put s of  t he proj ect ,  and make t heir own local proj ect ions of  445 

expect ed out comes and cost s by ent ering dat a relevant  t o local needs.  This wil l  be 446 

publ icly available on t he World Wide Web,  and is aimed at  service commissioners,  pol icy 447 

makers,  providers,  advocacy groups,  and individuals and famil ies af fect ed by dement ia.  It  448 

wil l  enable high-level planning of  services and wil l  al low commissioners and providers t o 449 

explore t he impl icat ions of  demand for services and associat ed cost s,  based on varying 450 

assumpt ions of  prevalence rat es of  dement ia in t he fut ure and pat t erns of  care.  It  wil l  be 451 

user-f r iendly,  wit h an easy-t o operat e ‘ f ront  end’  and accessible user guide.  We wil l  452 

consult  people wit h dement ia,  family carers and represent at ives of  t he NHS,  local  453 

aut horit ies and volunt ary sect or organisat ions in our planning of  t he legacy model.    454 

 455 

DISCUSSION  456 

Dement ia has enormous impact s on t he healt h and qual it y of  l i fe for people wit h t he 457 

condit ion,  t heir famil ies and ot her people who care for t hem.  Many people wit h dement ia 458 

need care in many areas of  t heir l ives,  and use a range of  healt h and social  care services,  459 

as wel l  as get t ing support  f rom t heir family carers.  As t he sympt oms of  dement ia worsen,  460 
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some people wil l  need t o move int o care homes.  The cost s of  care and support  can 461 

t herefore be high.  As t he Engl ish populat ion ages over t he coming decades,  so t he number 462 

of  people wit h dement ia wil l  increase considerably.  This poses a pot ent ial ly maj or 463 

chal lenge for healt h and care syst ems t hat  are already very st ret ched:  how can we ensure 464 

a good qual it y of  l i fe for people wit h dement ia and t heir carers at  a cost  t hat  is 465 

considered by societ y t o be af fordable?  466 

The MODEM proj ect  is using a range of  int erconnect ed met hods t o feed new evidence int o 467 

t his nat ional debat e about  how t o respond t o t he chal lenge of  dement ia.  We are 468 

developing a comprehensive,  int egrat ed set  of  quant it at ive models t o est imat e current  469 

and fut ure needs,  and t he out comes and cost s of  int ervent ions aimed at  meet ing t hem,  470 

t aking int o account  t he complexit y of  individuals’  l ives.  We are col lect ing rich qual i t at ive 471 

dat a t o help us int erpret  t he associat ions in t hose models.  And we are t hen simulat ing t he 472 

impact s of  int ervent ions for which t here is robust  or promising evidence f rom complet ed 473 

or on-going t rials or ot her st udies.   474 

 475 
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SHIELD CSP RYCT:  Carer Support er Programme – Remembering Yest erday Caring Today  490 
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