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3835 Potentially relevant records identified by 
searching electronic databases 
EMBASE (n=1401) 
MEDLINE (n=776) 
SportDiscus (n=215) 
PsycInfo (n= 249) 
NIOSHTIC-2 (n=119) 
NHSEED (n=974) 
HTA (n=46) 
Econlit (n=55) 

3230 records screened  

605 duplicates removed 

3183 records excluded after screening titles and 
abstracts 

47 full texts retrieved 

31 additional full texts retrieved after screening 
the reference lists of relevant review articles and 
the retrieved full texts 

78 full texts assessed for eligibility 

16 articles included 

2 unpublished articles retrieved from the authors’ 
own databases 

18 articles included in the review 

62 Full texts excluded  
 
     29 No economic evaluation 
     18 Cost effectiveness analysis 
      4  No physical activity and/or nutrition                
          intervention 
      3  No control group 
      2  Financial return only calculated for a    
          disease management programme 
      2  Not based on primary data 
      1  Financial return only calculated for high  
          adherants 
      1  Break even scenario 
      1  Duration intervention unknown 
      1  Financial return methodology unclear 
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ica  n s  11 s i s 1  in n ons  8 9 41 4 44 46 48 49 1  
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4 49 1 .
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e iewers disa reed on 8 o  the 44 items 17 . Disa reements were mainl  due 

to misreadin  and di erent interpreta ons o  the list items. ine out o  19 

 list items 47  were ul lled  more than  o  the studies and se en items 

7   more than 7  indica n  that the ris  o  ias o  the included studies was 

hi h. s  howe er  had a lower ris  o  ias compared to Ss. n a era e  the  

ul lled almost 1  out o  19 list items 68  whereas Ss ul lled almost 9 

47  a le . n e studies 41 48  ussenho en et al.  unpu lished data  

costs were measured appropriatel  in ph sical units  and o  these two  41 49  alued 

them appropriatel   calcula n  them ased on depleted sources and sta n  

their re erence ear. ne stud  49  appropriatel  collected ene ts to the chosen 

perspec e emplo er s perspec e . At a minimum  these comprise medical  

a senteeism and presenteeism ene ts in countries with emplo er pro ided health 

insurance e. . S . n countries with na onali ed health insurance or health ser ice 

pro rammes e. . the etherlands and the  the last two appl  4 . Se en studies 

9 41 4 48 49 1  ussenho en et al.  unpu lished data  appropriatel  discounted 

costs and ene ts  con er n  them to a sin le ear ased on a mo ated 

discount rate. Sensi it  anal ses were per ormed in si  studies 41 4 44 48 49  

ussenho en et al.  unpu lished data .

A era e annual pro ramme costs per par cipant ran ed rom 11 to 1 7  median  

1  n  1 . A era e annual a senteeism and medical ene ts per par cipant 

ran ed rom 11  to 1 84 median  4  n  1  and 8  to 4 median  187  

n  1  respec el . ne stud  46  included a senteeism and medical ene ts in 

the total ene ts and could there ore not e presented separatel . A era e annual 

presenteeism ene ts per par cipant ran ed rom  to 1 8 median  1 8  n  

 a le 4  columns .
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Items Studies scorin  es  o. 

s
n  4

Ss
n  14

erall
n  18

list
1  Stud  popula on 6 

 ompe n  alterna es 4 6 
 esearch ues on 1 9 1  6

4  Stud  desi n 4 1 17 94
 ime hori on 4 14 18 1

6  erspec e 4 6 1  6
7  osts iden ed 4 1 16 89
8  osts measured 4 1  8
9  osts alued 1 1  11
1  outcomes iden ed 1 1 6
11  utcomes measured 1 16 89
1  utcomes alued 1 1  8
1  Incremental anal sis 1 1  8
14  Discounted 4 7 9
1  Sensi it  anal sis 6 
16  onclusions 4 1 17 94
17  enerali a ilit 1  17
18  on ict o  interest 1  17
19  thical and distri u onal issues  

M chec list
 Model details .A. 1 1 1

1  Model and e  parameters  .A. 1 1 1

 andomi ed ontrolled rial
S  on andomi ed Stud

.A.  ot Applica le 

he  ran ed rom 4 1 to 7 7 median  91  n  1  indica n  the amount 

o  mone  ained a er costs were reco ered. he  ran ed rom .76 to 18.84 

median  1.4  mean  .76  SD  . 6  indica n  the amount o  mone  returned per 

dollar in ested. he I ran ed rom 176  to 1 784  median  4  mean  76  

SD  6  indica n  the percenta e o  pro t per dollar in ested . he nancial 

return was posi e in 14 out o  1 inter en ons      1 and I   a le 

4  column 7 .
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n a era e  ene t standardi ed Is and s were posi e  indica n  that 

 pro rammes aimed at impro in  nutri on and or increasin  ph sical ac it  

enerate nancial sa in s durin  the rst ears a er implementa on. or e ample  

the a era e I in terms o  a senteeism ene ts was  SD  44  in terms 

o  medical ene ts  SD  168  in terms o  presenteeism ene ts 46  SD  

7  and in terms o  oth a senteeism and medical ene ts 174  SD  4 8  

Ta le 4  columns  8 11 .

A era e ene t standardi ed Is and s were posi e in Ss  ut ne a e in 

Ts Ta le 4  columns  8 11 . or e ample  the a era e I in terms o  a senteeism 

ene ts was  SD  497  in Ss  ut 49  SD  84  in Ts. This indicates that 

 pro rammes aimed at impro in  nutri on and or increasin  ph sical ac it  

enerate nancial sa in s durin  the rst ears a er implementa on accordin  to 

Ss  whereas the  do not pa  or themsel es in terms o  a senteeism ene ts  

medical ene ts or oth accordin  to Ts. The a era e I and  in terms 

o  presenteeism ene ts could not e compared etween stud  desi ns  since 

presenteeism ene ts were onl  pro ided  three studies. The di erences in I 

etween Ss and Ts are depicted raphicall  in i ure .
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(a) ROI in terms of absenteeism benefits

(n = 15 interventions)

(b) ROI in terms of medical benefits

(n = 13 interventions)

(c) ROI in terms of absenteeism and  
medical benefits

(n = 9 interventions)

I  eturn n In estment
S  on andomi ed Stud
T  andomi ed ontrolled Trial

A I o  more than  indicates that the nancial pro ta ilit  is posi e 
ote that the num er o  inter en ons is hi her than the num er o  studies  ecause some 

studies included more than one inter en on.

DISCUSSION

This re iew cri call  appraised and summari ed the current e idence on the nancial 

return o   pro rammes aimed at impro in  nutri on and or increasin  ph sical 

ac it . n a era e  nancial returns in terms o  a senteeism ene ts  medical 

ene ts or oth were posi e durin  the rst ears a er implementa on. This is in 

accordance with pre ious re iews 9 16 17  concludin  that  pro rammes 

should e considered as an e ec e method or reducin  emplo ee related e penses 

16 17  and producin  posi e nancial returns in terms o  a senteeism and 

medical ene ts 9 . A su roup anal sis  howe er  re ealed that the a era e nancial 

return es mates were posi e due to the inclusion o  Ss  the  were posi e in 

Ss  ut ne a e in Ts. This is in line with pre ious ndin s indica n  that Ss 

o  healthcare inter en ons tend to result in lar er es mates o  e ect compared to 
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Ts . These ndin s also support researchers ar uin  that the cost sa in s and 

hi h I es mates ound in  studies are li el  the result o  selec on ias 11 . 

Selec on ias arises when alloca on methods other than randomi a on are used  

meanin  that the inter en on and control roup are unli el  to e compara le 6 . 

onse uentl  it is di cult to a ri ute an  di erences ound in outcomes etween 

oth roups to the inter en on and to rule out the possi ilit  that the  were iased 

 aseline di erences in roup characteris cs or con ounders e. . mo a on to 

chan e health  7 . It has een ar ued that results o  Ts ma  not re ect real

li e  e ec eness  since the  e aluate the e cac  o  pro rammes in well controlled 

e perimental circumstances. owe er  althou h other research desi ns can add 

to the e is n  nowled e on  pro rammes  Ts are the old standard  or 

in es a n  their e ec eness untainted  ias 8 9 .

The o erall ris  o  ias o  the included studies was hi h. ew studies e plicitl  stated 

the perspec e o  their I anal sis and properl  measured and alued costs and 

ene ts. More than hal  o  the studies did not state the re erence ear o  their 

monetar  outcomes  which limits their interpreta on. In addi on  an incremental 

anal sis o  costs and ene ts was not per ormed in all studies. ne stud   or 

e ample  included the decrease in medical costs o  oth the inter en on and control 

roup in their ene t es mate  resul n  in an o eres ma on o  the nancial return. 

urthermore  althou h economic anal ses re uire that assump ons are made 8  

ew studies conducted a sensi it  anal sis and hardl  an  o  the studies reported 

on the uncertaint  around their nancial return es mates. To uan  the precision  

non parametric ootstrappin  can e used as a sta s cal techni ue or dealin  

with the hi hl  s ewed nature o  cost data 8 . These ndin s are not uni ue 

to the present re iew. A s stema c re iew appraisin  the methodolo ical ualit  o  

economic e alua ons o  occupa onal health and sa et  inter en ons also concluded 

that most o  them had a hi h ris  o  ias 8 . sin  the results o  I anal ses 

with a hi h ris  o  ias to ad ise companies  howe er  ma  lead to inappropriate 

usiness decisions 8 . There ore  the methodolo ical ualit  o  I anal ses in 

 pro ramme research should e impro ed. This can e achie ed  de elopin  

a methodolo ical uideline or I anal ses. urthermore  since Ss had a hi her 

ris  o  ias compared to Ts  the discrepancies ound etween their nancial 
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return es mates ma  also e e plained  t pes o  ias other than selec on e. . 

per ormance  detec on  a ri on and repor n  ias  6 . 

The results o  the present re iew indicate that nancial return es mates deri ed 

rom Ss should e interpreted with cau on. Ts with a low ris  o  ias indicate 

that  pro rammes aimed at impro in  nutri on and or increasin  ph sical 

ac it  do not pa  or themsel es in terms o  reduced a senteeism costs  medical 

costs or oth durin  the rst ears a er implementa on. This is in contrast with 

the conclusions o  pre ious re iews 9 16 17 . An e plana on or this discrepanc  

ma  e that the pre ious re iews were mainl  ased on Ss  which mi ht ha e 

confounded their results as well. 

Se eral stren ths of the present re iew are noteworth . irst  to impro e 

compara ilit  amon  the included studies  costs and ene ts were standardi ed to 

annual costs per par cipant in 1  dollars and I metrics were re calculated per 

stud  usin  the same methodolo . Second  when repor n  the nancial return of 

 pro rammes  economists and polic  ma ers prefer the  whereas the  

and I are more familiar to usiness mana ers 6 .  pro idin  all three of them  

the results of the present re iew can e easil  interpreted  all sta eholders. In 

addi on  this ma es the results easil  compara le with those of other studies  since 

di erent I metrics are used in the literature to es mate the nancial return of 

 pro rammes. Third  the present stud  was the rst re iew on the nancial 

return of  pro rammes in which su roup anal ses were performed to compare 

nancial return es mates of Ts and Ss  ieldin  su stan al di erences.

A rst limita on concerns the fact that none of the inter en ons were solel  

aimed at impro in  nutri on and onl  two of them were solel  aimed at increasin  

ph sical ac it . Therefore  the present re iew e amined the nancial return 

of  pro rammes aimed at impro in  nutri on and or increasin  ph sical 

ac it  in eneral. urther research is needed to in es ate whether nancial 

returns ar  etween inter en ons with a di erent focus i.e. impro in  nutri on  

increasin  ph sical ac it  or oth . Addi onall  onl  the nancial return in terms 

of a senteeism and or medical ene ts were compared etween Ts and Ss. 

 pro rammes  howe er  are su ested to pro ide addi onal t pes of nancial 

ene ts  such as reduced presenteeism  turno er  disa ilit  mana ement and 
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wor ers  compensa on costs 16 4 . resenteeism ene ts were onl  presented in 

three studies  which li el  resulted from the fact that a old standard  for measurin  

and aluin  presenteeism does currentl  not e ists. The other three t pes of 

nancial ene ts were not presented at all 61 . onse uentl  conclusions a out 

the o erall pro ta ilit  of  pro rammes aimed at impro in  nutri on and or 

increasin  ph sical ac it  cannot e made. urthermore   pro rammes ma  

ield intan i le ene ts e. . impro ed reputa on or increased wor er sa sfac on  

4  which were not reported  an  of the studies. Since intan i le ene ts ma  

also e important dri ers of usiness decisions 4  it is ad isa le to report them 

alon side I anal ses or to conduct a cost e ec eness anal sis in which the total 

incremental costs are compared to the incremental intan i le ene ts. urthermore  

the ar in  num er and t pe of ene ts included in the studies indicate that 

consensus should e reached a out a minimum set of ene ts to e included in 

I anal ses of  pro rammes. Another limita on ma  e that no re uirements 

were set as to pro ramme format  su ect and wor site characteris cs  inter en on 

len th and follow up dura on. onse uentl  Ss and Ts ma  di er with respect 

to these characteris cs contri u n  to the discrepancies found in nancial return 

es mates etween oth stud  desi ns. or e ample  the follow up dura on of 

Ss was  on a era e  lon er than that of Ts. Since  pro ramme costs are 

more costl  at the start while health ene ts accumulate raduall  9  this ma  

ha e resulted in lower nancial return es mates in the Ts. Therefore  conclusions 

a out the e tent to which nancial return es mates were o eres mated in Ss 

cannot e made. It is also important to men on that S emplo ers ear a lar e 

part of the medical costs of their emplo ees  whereas in urope these accrue to the 

o ernment or insurance companies. As a result  I anal ses from the emplo er s 

perspec e conducted in the SA and urope are limited in their compara ilit . 

To pro ide informa on that would e useful to oth sides of the Atlan c  ene t

standardi ed nancial return es mates were calculated  includin  nancial returns 

in terms of a senteeism ene ts  medical ene ts and oth. ene t standardi ed 

nancial returns in terms of medical ene ts assume that no ene ts accrue in 

terms of reduced a senteeism costs and ice ersa for nancial returns in terms of 

medical ene ts. Thus  S emplo ers are informed  the total ene ts  whereas 
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uropean emplo ers are informed  the produc it related ene ts and uropean 

o ernments and insurance companies  the medical ene ts. An ad anta e of this 

approach is that Ts and Ss could e compared  without distor on resul n  from 

di erences in the urisdic ons in which the  were conducted. It should also e noted 

that no correc ons were made for transatlan c di erences in healthcare costs. er 

capita spendin  on health care in the SA is dou le that of most uropean countries  

lea in  more room for reduc ons in medical costs in the SA than in urope 6 . 

This ma  ha e in uenced the di erences found etween Ts and Ss as all ut 

one of the Ss were performed in the SA  whereas all ut one of the Ts were 

performed in urope. e ertheless  in accordance with the o erall results  nancial 

returns were ne a e in the T conducted in the SA  whereas those of the Ss 

conducted in the SA were on a era e posi e.

Durin  the rst ears a er implementa on   pro rammes aimed at impro in  

nutri on and or increasin  ph sical ac it  enerate nancial sa in s in terms of 

reduced a senteeism costs  medical costs or oth accordin  to Ss  whereas the  

do not accordin  to Ts. owe er  since these pro rammes are associated with 

addi onal t pes of ene ts  conclusions a out their o erall pro ta ilit  cannot e 

made. Therefore  more I anal ses should e performed that are ased on Ts 

and include a consensus ased set of nancial ene ts.
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