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a le  ean co t  er or er in t e inter en on and control ro  and ean co t 
di erence  et een ot  ro  d rin  t e ont  ollo  

n=367; mean (SEM) n=363; mean (SEM) (95% CI)
Medical costs 47 7 9  4 46  67

senteeism costs 79  7  49  1 4  16 7
resenteeism costs 11  4 1147  96 1 6 14 4  16

Sports costs  7 714 16  466  
Inter en on costs 149  149 
Total costs 1 9  6 4 1  74 7  196   9

n=199; mean (SD) n=191; mean (SD) (95% CI)
Medical costs 9  7 77 6 19 94  1

senteeism costs 79  1764 6 6 1779 1 7 9  446
resenteeism costs 9466 496 97  674 1  1 49  

Sports costs 449  6 6 17   4
Inter en on costs 149  149 
Total costs 111  11 49 7671 96 1 7   1 7

re ia ons  n  n m er  S M  standard error o  t e mean  I  con dence inter al   not 
applica le  S  standard de ia on

ote  osts are e pressed in 1  ros

or eneral italit  an I  o   as o nd. T is indicates t at t e addi onal 

societal costs per 1 point impro ement in eneral italit  ere € . I s in similar 

direc ons ere o nd or or related italit  I  7 6  and  I   

Ta le 4 . ote t at t e I  or  as ne a e eca se lo er scores indicate a 

e er . In all cost e ec eness planes  t e ma orit  o  incremental cost e ect 

pairs ere located in t e nort east adrant i re  1 1  indica n  t at t e 

inter en on as more e pensi e t an s al care in o tainin  an addi onal nit o  

e ect. T e ncertaint  s rro ndin  t e cost e ec eness as lar e  as is re ected 

 t e ide distri on o  incremental cost e ect pairs Ta le 4 . ost e ec eness 

accepta ilit  c r es are presented in i re  . To ill strate  i  societ  is not 

illin  to pa  an t in  to o tain a 1 point impro ement in eneral italit  t ere is 

a pro a ilit  o  .  t at t e inter en on is cost e ec e. I  societ  is illin  to pa  

€  t ere is a pro a ilit  o  .9.
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Less effective/
more costly 
6.6% 

Less effective/
more costly 
5.1% 

Less effective/
more costly 
2.4% 

2.8% 
Less effective/
less costly 

1.7% 
Less effective/
less costly 

1.4% 
Less effective/
less costly 

28.5% 
More effective/

less costly 

29.5% 
More effective/

less costly 

29.8% 
More effective/

less costly 

Difference in NFR Score at 12 months 

Difference in UWES Vitality Score at 12 months 

Difference in RAND-36 vitality score at 12 months 
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More effective/
more costly 
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Willingness to pay for a 1 point increase on the UWES Vitality Scale 

Willingness to pay for a 1 point increase on the RAND-36 Vitality Scale 
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i re  o t e ec ene  lane  indica n  t e ncertaint  aro nd t e incre ental co t
e ec ene  ra o   and co t e ec ene  acce ta ilit  c r e  indica n  t e ro a ilit  
o  co t e ec ene  or di erent al e   o  illin ne  to a  er nit o  e ect ained 

 or eneral italit  a  or related italit   and need or reco er  c  a ed on t e 
i ted data et
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rin  ollo p  a era e a senteeism €  9  I  16 6 to 1 84  and 

presenteeism €1 6  9  I  16  to 14 4  ene ts per or er ere ne a e  

s es n  t at t e inter en on increased prod c it related spendin  Ta le . 

T e  as on a era e €478 9  I  66  to 1816  per or er  s es n  a 

net loss to t e emplo er o  €478. e ert eless  as indicated  t e 9  Is  t e 

ncertaint  s rro ndin  t e ene t es mates and  as lar e and t e  cannot e 

re arded as sta s call  si ni cant. T e  ie  amo nt o  mone  ret rned per e ro 

in ested  and I ie  percenta e o  pro t per e ro in ested  ere . 1 and 1  

respec el  11 . erall  t ese ndin s s est t at t e inter en on as not cost 

sa in  to t e emplo er d rin  t e 1 mont  ollo p. 

T e o erall concl sions o ld not c an e en sin  t e res lts rom S  sin  

prices paid  S  sin   and S 4 e cl din  presenteeism  Ta les 4 and . 

en solel  anal in  t e complete cases S 1  o e er  total societal costs ere 

lo er in t e inter en on t an in t e control ro p  ereas t e  ere i est in t e 

inter en on ro p accordin  to t e main anal sis. T is di erence is mostl  e plained 

 di erences in presenteeism costs  ic  ere lo est in t e inter en on ro p 

amon  t e complete cases  ereas t e  ere lo est in t e control ro p a er 

m l ple imp ta on Ta le . ect si es  on t e contrar  ere a o t t e same 

in ot  anal ses. In t e complete case anal sis  t e ma orit  o  t e incremental 

cost e ect pairs ere located in t e so t east adrant o  t e cost e ec eness 

plane  indica n  t at t e inter en on as less e pensi e t an s al care to o tain 

an addi onal nit o  e ect. e ert eless  t e ncertaint  s rro ndin  t is cost

e ec eness as lar e. or t e emplo er  t e complete case anal sis res lted in an 

 o  € 9 9  I  11 7 to 1471  a  o  1.4  and an I o  4  indica n  t at 

t e inter en on prod ced a posi e nancial ret rn. ain  o e er  t e ran e o  

ncertaint  as lar e.
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DISCUSSION

T e present st d  aimed to assess t e cost e ec eness and nancial ret rn o  a 

or site italit  inter en on amon  older or ers ers s s al care. o si ni cant 

di erences in e ects and costs ere o nd. T e inter en on can neit er e re arded 

as cost e ec e rom t e societal perspec e nor cost sa in  rom t at o  t e 

emplo er.

T e lac  o  e ect on t e st d  o tcomes mi t e d e to t eir aseline al es 

alread  ein  in t e pper limit ran e o  t ose meas res  lea in  less room or 

impro ement. T is mi t indicate a ealt  or er e ect  ie  ealt ier or ers 

are more li el  to sta  in t e or orce t an t ose o are sic  or p sicall  n t . 

not er e plana on mi t e t at a endance and compliance ere lo er t an 

e pected amon  inter en on ro p or ers. T e a endance rates  de ned as t e 

mean percenta e o  a ended ro p sessions in rela on to t e n m er o  pro ided 

ro p sessions n  4  or t e o a and or o t sessions ere 1.7  and 44.8  

respec el  . rt ermore  1 8 9.4  inter en on ro p or ers did not 

a end an  o  t e o a sessions and 1  6.  did not a end an  o  t e or o t 

sessions .

n l no  e  st dies e al ated t e e ec eness o  or site ealt  promo on 

inter en on in terms o  italit  or . ne st d  6  o nd a or site inter en on 

consis n  o  e an n tri on ed ca on sessions to increase eneral italit   11.  

points ran e   to 1  at ee  ollo p. T eir res lts  o e er  ere ased on 

a nonrandomi ed st d  ma in  it di c lt to a ri te t e e ect to t e inter en on 

and to r le o t t e possi ilit  t at t e st d  as iased  con o nders or aseline 

di erences in ro p c aracteris cs ie  selec on ias  1 7 . rt ermore  t e 

content o  t e inter en on as di erent rom t at o  t e ital or  inter en on  

t e inter en on as not speci call  aimed at older or ers  and it is n no n 

et er t e e ect as s stained o er t e lon  term. 

s or t e lac  o  si ni cant cost di erences  it is no n t at cost data are i l  

s e ed and t ere ore re ire lar e sample si es to detect rele ant di erences 8 . 
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In o r st d  t e sample si e calc la on as ased on or related italit   

ic  ma  a e nderpo ered it to detect si ni cant cost di erences. lt o  not 

si ni cant  it is note ort  t at despite t e act t at inter en on ro p or ers 

reported a lar er increase in ee l  sports ac i es compared it  t eir control 

ro p co nterparts  sports costs ere lo est in t e inter en on ro p. rt er 

e amina on o  t e data re ealed t at t is as mainl  d e to t e act t at inter en on 

ro p or ers p rc ased e er sports mem ers ips t an t ose o  t e control ro p 

data not s o n . T ere ore  a possi le e plana on or t is ndin  ma  e t at 

or ers re arded t e ital or  inter en on as a s s t te or a mem ers ip o  

a sports cl .

oint comparison o  costs and e ects re ealed t at a s stan al amo nt o  mone  

as to e paid  societ  to reac  a reasona le pro a ilit  o  cost e ec eness. or 

e ample  or a .9 pro a ilit  o  cost e ec eness  societ  s o ld e illin  to pa  

€  per 1 point impro ement in eneral italit  ran e   to 1 . lt o  it is 

n no n at rele ant impro ements on t e main st d  o tcomes are  and t is 

ill depend on t eir aseline al es  it ma  e in t e 1  to  ran e. T ere ore  

alt o  it is c rrentl  n no n o  m c  decision ma ers are illin  to pa  

or a 1 point impro ement on ot  italit  meas res and  t e present st d  

pro ides no e idence to s pport t e implementa on o  t e ital or  inter en on 

on cost e ec eness ro nds. ne mi t ar e t at t is as e pected eca se 

t e inter en on did not a e a si ni cant e ect on t e main st d  o tcomes. 

e ert eless  s are a o t t e oint distri on o  di erences in costs and 

e ects  ic  co ld e en s o  clear cost e ec eness en neit er cost nor e ect 

di erences are indi id all  si ni cant 9 . 

omparin  t ese res lts it  pre io s st dies is ampered  t e lac  o  st dies 

e al a n  t e societal cost e ec eness o  similar inter en ons in terms o  italit  

or . e ert eless  t e pre io sl  men oned st d  did report t e inter en on 

costs o  t eir or site e an n tri on inter en on 614 16 par cipants  6

par cipant  6  t t e a t ors did not meas re an  ot er cost and did not per orm 

a ll economic e al a on.
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T e I anal sis indicated t at t e ital or  inter en on cannot e re arded as 

cost sa in  to t e emplo er. So ar  onl  one ot er st d  4  e al ated t e nancial 

ret rn o  a similar inter en on in terms o  ot  a senteeism and presenteeism 

ene ts. n a era e  t is or site p sical ac it  and n tri on pro ram  consis n  

o  a ealt  ris  assessment  a e  portal  and li est le seminars  res lted in a 

red c on o  4.  a senteeism da s a senteeism ene ts  1 6  and a .79 point 

ran e   to 1  increase in or  per ormance presenteeism ene ts  1 64 . 

om inin  t ese ndin s it  t e reported inter en on costs 1 8 par cipant  

res lts in a  o  18.84 and an I o  1784  1 . T ese ndin s di er enormo sl  

rom t ose o  o r st d  ic  mi t e e plained  di erences in inter en on 

content  inter en on par cipants older or ers s eneral or in  pop la on  

st d  desi n T s nonrandomi ed st d  or a com ina on o  t ese. T e la er is 

nderscored  a recent s stema c re ie  ic  indicated t at or site p sical 

ac it  n tri on pro rams  or ot  enerate posi e nancial ret rns t ro  

red ced a senteeism  medical costs  or ot  accordin  to nonrandomi ed st dies  

ereas t e  do not accordin  to Ts 1 .

Sensi it  anal ses re ealed t at t e present ndin s ere reasona l  ro st 

it  respect to t e al a on o  inter en on and a senteeism costs. cl din  

presenteeism costs did not c an e t e concl sions eit er. e ert eless  di erences 

ere o nd et een t e main anal sis  or ic  data ere imp ted  and t e 

complete case anal sis. T ese di erences ere mainl  ca sed  di erences in 

presenteeism costs. T is ma  e d e to t e complete cases ein  nrepresenta e 

o  t e ole st d  pop la on in terms o  presenteeism  costs and  t ere ore  not 

sa s in  t e missin  completel  at random ass mp on ie  t e missin ness  

o  data does not depend on t e no ser ed or t e o ser ed data  re ired or a 

complete case anal sis to pro ide alid and n iased res lts .
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Se eral stren t s o  t e present st d  are note ort . irst  anal ses ere per ormed 

alon side a pra ma c T  ic  is enerall  ac no led ed as t e est e icle or 

economic e al a ons as it ena les t e e al a on o  an inter en on s economic 

conse ences nder real li e  condi ons and allo s prospec e collec on o  

rele ant cost and e ect data 9 41 . So ar  e  st dies a e sed t is desi n to 

e al ate t e nancial ret rn o  or site p sical ac it  or n tri on pro rams  

alt o  t eir res lts seem to di er rom t ose o  nonrandomi ed st dies it  a 

i er ris  o  ias 1 . Second  t e  as cond cted rom t e societal perspec e. 

n l no  man  st dies e al a n  t e cost e ec eness o  similar inter en ons 

a e applied a rat er restric e perspec e  incl din  onl  inter en on costs 4 . 

or site inter en ons  o e er  are also t o t to e associated it  medical and 

prod c it related costs. ot  ere incl ded in t e present st d  as a res lt o  

t e adop on o  t e societal perspec e. T ird  t e present st d  as one o  t e 

rst s and I anal ses o  or site p sical ac it  or n tri on pro rams to 

incorporate presenteeism costs 1  ic  can represent a considera le propor on 

o  total prod c it related costs 4 . e ert eless  it is important to men on t at 

a old standard  or es ma n  presenteeism costs does not e ist c rrentl  . 

rt er researc  is needed to de elop more sop is cated instr ments or meas rin  

and al in  presenteeism and to reac  consens s a o t t e est a  to do so. n l 

t en  t e met od sed in t e present st d  pro ides at least a cr de es mate o  t e 

presenteeism costs associated it  a or site italit  inter en on.

 rst limita on concerns t e amo nt o  incomplete data. or 6  or ers 48  

complete ollo p data ere missin . T is is compara le it  t e amo nt o  

missin  data in ot er s o  or site inter en ons t at ere cond cted alon side 

Ts it  a ollo p o  1 ear or more 44 4 . M l ple imp ta on as sed to 

deal it  t e missin  data  ic  is ac no led ed as a more appropriate a  to 

deal it  missin  data t an complete case anal ses 46 . omplete case anal sis ill 

al a s e ine cient  to some de ree  as t e sample si e is red ced and it ill i nore 

o ser ed cost data  e ect data  or ot  in t e e cl ded par cipants . M l ple 

imp ta on  o e er  relies on t e ass mp on t at data are missin  at random 

ie  t e missin ness  depends onl  on t e o ser ed data and not on no ser ed 
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data  an ass mp on t at ma  not necessaril  old tr e. T ere ore  t e res lts 

o  t e present st d  s o ld e interpreted it  ca on. In t re st dies  e er  

endea or s o ld e made to minimi e t e amo nt o  missin  data . not er 

limita on ma  e t at cost and e ect data ere o tained t ro  sel reported 

retrospec e es onnaires  ic  ma  a e ca sed social desira ilit  ias  

recall ias  or ot . or e ample  par cipants  ealt  ins rance claim data co ld 

not e sed or calc la n  medical costs  as t ese are o en prac call  inaccessi le 

in t e et erlands. s a conse ence  sel report o  medical reso rce li a on is 

t e most commonl  sed met od in tc  economic e al a ons and as t ere ore 

sed in t e present st d  as ell. rt ermore  it is n no n et er t e res lts 

ma  e enerali ed to ot er or in  pop la ons ie  e ternal alidit  as t e 

inter en on as speci call  tailored to older ospital or ers.

T e ital or  inter en on as neit er cost e ec e rom t e societal perspec e 

nor cost sa in  rom t at o  t e emplo er. T ere ore  t e present st d  pro ides no 

e idence to s pport its implementa on on cost related ro nds.
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