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Abstract

Introduction The choice of the most appropriate approach

to valuing productivity loss has received much debate in the

literature. The friction cost approach has been proposed as a

more appropriate alternative to the human capital approach

when valuing productivity loss, although its application

remains limited. This study reviews application of the friction

cost approach in health economic studies and examines how

its use varies in practice across different country settings.

Methods A systematic review was performed to identify

economic evaluation studies that have estimated produc-

tivity costs using the friction cost approach and published

in English from 1996 to 2013. A standard template was

developed and used to extract information from studies

meeting the inclusion criteria.

Results The search yielded 46 studies from 12 countries.

Of these, 28 were from the Netherlands. Thirty-five studies

reported the length of friction period used, with only 16

stating explicitly the source of the friction period. Nine

studies reported the elasticity correction factor used. The

reported friction cost approach methods used to derive

productivity costs varied in quality across studies from

different countries.

Conclusions Few health economic studies have estimated

productivity costs using the friction cost approach. The

estimation and reporting of productivity costs using this

method appears to differ in quality by country. The review

reveals gaps and lack of clarity in reporting of methods for

friction cost evaluation. Generating reporting guidelines

and country-specific parameters for the friction cost

approach is recommended if increased application and

accuracy of the method is to be realized.
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Introduction

Economic evaluation is increasingly used to guide the

allocation of scarce health care resources [1]. In many

cases, economic evaluation studies are restricted to a nar-

row healthcare perspective [2], although there are strong

arguments for consideration of a societal perspective [3].

Arguments in favour of adopting a societal perspective are

related to the basic principles of economic evaluations

founded in welfare economics [2, 4]. In addition, adopting

a narrower perspective would be to deny the reality of costs

falling outside the healthcare budget, which could lead to

biased health policies for society [5]. If a societal cost

perspective is adopted, one of the main areas of contro-

versy is whether and how to include productivity costs.

Productivity costs are defined as ‘costs associated with

production loss and replacement costs due to illness, dis-

ability and death of productive persons, both paid and

unpaid’ [6, 8, p 254]. Generally, in relation to paid work,

productivity costs relate to benefits forgone to society as a

result of absence from work (absenteeism), or working

with reduced capacity due to illness (presenteeism),
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resulting in productivity loss. The main argument raised

against incorporating productivity costs in economic eval-

uation is that they might favour interventions directed at

employed individuals over those who are unemployed, as a

result of including costs of paid labour and excluding those

of unpaid labour [7–9].

There is also debate around methods for estimating

productivity costs [3, 6, 10–12]. Indeed, there is no con-

sensus on productivity loss valuation methods in existing

national guidelines [13–19]. The two most commonly used

approaches are the human capital approach (HCA) and the

friction cost approach (FCA). These methods have been

found to generate disparate productivity cost estimates

[20]. Compared to the human capital approach, the friction

cost approach often generates lower estimates, particularly

in the long term [9, 21]. The friction cost approach was

developed by health economists from the Netherlands who

argued that the human capital approach to valuing pro-

ductivity costs of morbidity and mortality generates over-

estimated costs from a societal perspective [12, 22]. The

method limits productivity loss to the friction period, with

friction costs broadly comprising lost production during the

friction period and the costs of hiring and training new

individuals [23]. Therefore, to effectively estimate pro-

ductivity costs during the friction period, information is

needed on: (1) when a friction period occurs, (2) the length

of a friction period, (3) an estimate of production loss, with

a particular focus on the elasticity of production versus

labour productivity, (4) the costs of searching and training

replacement workers and (5) medium-term macro-eco-

nomic effects. The length of the friction period is the time

required to replace a sick individual at their work place,

often based on the average vacancy duration [12]. Start and

end dates of each absence spell are therefore required in

order to effectively apply the friction cost approach. Pro-

ductivity losses for absence periods shorter than the friction

period are then estimated with an elasticity adjustment

factor [23]. Studies have demonstrated that work absence

affects labour time at work, which in turn affects the pro-

ductivity of that labour [12, 23]. Therefore, when using the

friction cost approach, the change in work time versus

work productivity—known as the elasticity factor—is often

used to adjust for short-term work compensations.

Although the friction cost method is limited to productivity

costs in the short term, work absence, reduced productivity

and disability could potentially lead to medium-term

macroeconomic consequences [12]. A macro-econometric

model has previously been recommended as a way of

estimating macro-economic consequences of work absence

and disability [12]. Some have argued that the friction cost

approach is a more appropriate valuation approach, as it

explicitly considers economic circumstances that limit

production losses due to sickness [11, 12].

While the advantages and limitations of the friction cost

approach have been clearly highlighted [10, 12, 23, 24], the

number of health economic studies that have attempted to

use this method, and their country settings, remains largely

unknown [25]. This is important, as the friction cost

approach generates more realistic productivity costs than

the human capital approach, particularly in the long run,

and there are likely to be important variations in key

parameters and methods across different countries. No

previous literature has comprehensively reviewed whether

and how the friction cost approach has been applied within

different country settings. A previous review investigated

methods used to assess productivity costs in practice in

economic evaluation studies, and recommended explicit

reporting of methods when using the friction cost approach

[26]. However, this review is relatively old and does not

illustrate the current state of literature on this method. The

more up-to-date review herein aims to inform further

research in this area by specifically assessing the use of the

friction cost approach in existing studies, to provide a

comprehensive assessment of the current state of the lit-

erature. To inform this issue, the aim of this review is to

investigate two related research questions: (1) To what

extent has the friction cost approach been used to estimate

productivity costs in economic evaluation? and (2) How

consistent are the methods for valuing productivity costs

using the friction cost approach?

Methods

A review of published applied economic costing studies

was conducted to explore the two research questions stated

in the introduction section, with criteria to include studies

only if they: (1) were original applied economic evaluation

studies; (2) incorporated costs related to productivity costs

using the friction cost approach, and described the methods

for doing so; and (3) were written in English.

Search strategy

Searches were conducted in MEDLINE (OVID), EMBASE

(OVID), PsycINFO (OVID), Web of Science (ISI) and the

specific health economics database NHS Economic Evalua-

tion (NHS EED), and were limited to studies published

between 1 January 1996 and 31 July 2013. The search strat-

egies used were based on the following predefined search

keywords: ‘friction cost’ or ‘friction cost approach’ or ‘fric-

tion cost method’ or ‘friction period’. Where relevant, Med-

ical Subject Headings (MeSH) containing the words ‘friction

costs’, ‘friction cost approach’, and ‘friction approaches’were

exploded. The list of study titles was supplemented by a bib-

liographic review of all retrieved papers.
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Study selection

Following the removal of duplicates, the selection of studies

was carried out in two phases. In the first phase, relevant

studies were initially identified by their titles and abstracts.

Where there was uncertainty, the full text was retrieved. Full

texts for all selected articles were then obtained for the

second phase of the review, and studies were excluded at this

stage if they did not estimate productivity costs using the

friction cost approach, or provided no details as to how the

method was used in estimating these costs. Study selection

and data extraction were done by one person. Where there

was ambiguity, study selection was carried out by all four

authors, using the extraction criteria described above.

Data extraction and analysis

A data extraction form was developed to extract systematic

information on study country, publication year, type of

economic evaluation, disease condition, and data context.

To identify methodological characteristics of interest, data

were extracted on the friction period value used, the labour

elasticity value, the cost of labour/wage rate, whether

compensation mechanisms or multiplier effects were

included (and if so how?), whether recruitment and training

costs were incorporated (and if so how?), and whether

macroeconomic effect adjustments were applied. Narrative

synthesis was used to summarise and explain the findings.

Results

Study selection

The literature search yielded a total of 186 papers, of which

63 were duplicates, resulting in a total of 123 papers. Of

these, ten were systematic reviews not relevant to the

friction cost approach, two were editorials or letters, 36

were not relevant to the friction cost approach, and 20 were

conference abstracts. All of these were excluded. The full

texts of the remaining 55 potentially relevant articles were

obtained for the second phase of the study selection. A

further 18 articles not meeting the study criteria were

subsequently excluded. A further nine articles were located

by searching references of the studies obtained from the

databases. This resulted in a total of 46 studies that met the

criteria for the review. A summary of this process is pro-

vided in Fig. 1.

Study characteristics

The characteristics of the 46 studies that are included in

this review are presented in Table 1. The majority (n = 28)

of the studies were conducted in the Netherlands, and

others were conducted elsewhere in Europe, Australia and

in North America. Seven studies were set in the United

Kingdom [27–33], two in Germany [34, 35], and one in

each of the following: Ireland [37], Sweden [38], Canada

[21], Spain [39], Denmark [40], Austria [36], Norway [41]

and Greece [42] (Table 1). One study, however, was based

on a multinational clinical trial setting and used country-

specific costing [43]. In addition, one study conducted

economic evaluations in both Austria and the Netherlands

[36].

The studies evaluated a wide range of disease areas,

with the largest group of studies targeting back pain

problems [40, 44–50], and mental-health-related disorders

including depression [51–55]. Of the remaining studies,

four related to chronic obstructive pulmonary disease, four

to limb disorders, and three to neck pain. All studies are

summarised in Table 2. The results show that slightly over

55 % of the studies (n = 27) were published between 2002

and 2007, a period that followed various debates on the

most appropriate method of estimating productivity costs.

Of the remaining studies, only eight were published prior to

2002, and 11 were published between 2008 and 2013. All

studies adopted a ‘‘societal’’ perspective either exclusively

or in addition to a narrower perspective. Of studies that

also adopted a narrower perspective, nine adopted a

healthcare perspective and one used an employer per-

spective [56]. Two-thirds of the studies used information

obtained through randomised clinical trials (RCT), nine

were national-prevalence-based studies, one was an

observational study, one a national survey and two were

economic costing studies based in a hospital setting. The

majority of studies were cost-effectiveness analyses

(n = 26), of which five incorporated a cost-utility analysis.

Of the remaining studies, 13 were economic cost-of-illness

studies, and one used both cost-effectiveness analysis and

cost benefit analysis.

Methods of estimating productivity costs using

the friction cost approach

Overall, the level of detail on the methods used to incor-

porate productivity costs when using the friction cost

approach appears to be driven by type and country of study.

The first step in estimating productivity costs using the

friction cost approach is to estimate the friction period [12].

Overall, the majority (35, 76 %) of studies explicitly

reported the length of the friction period used, although

only 16 clearly stated the source of this estimate. Studies

that provided a clear source for the friction period were

more likely to originate from the Netherlands or provide a

friction period estimate obtained from the Netherlands. The

explicitly reported sources of friction period data from
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these studies included the Central Statistics Office (n = 11)

and the Dutch Costing Manual (n = 3) from the Nether-

lands, the Central Statistics Office from Ireland (n = 1),

and the Federal Labour Office from Germany (n = 1). The

mean length of a friction period was 4 months, and the

reported values varied widely between 2 and 6 months.

The most frequently used friction period in the studies

identified was 3 months. One study used friction period

estimates disaggregated by education status from a previ-

ous methodological piece of work in the Netherlands (i.e.,

not assuming a homogeneous market) [12, 45]. Where

explicitly reported, the friction period used was from the

Netherlands, with the exception of two UK studies that

used a friction period estimate reported earlier by Mani-

adakis and Gray (2000) [30, 31], one from Germany [35],

and one from Ireland [56]. In relation to friction costs of

hiring and training replacement workers, only one study

from Denmark provided estimates of the employers’ fric-

tion costs, reporting employer replacement costs of USD

1,670 [40].

The second step in estimating productivity costs using

the friction cost approach is to provide a realistic valuation

of the lost production during the friction period, often done

by applying an elasticity adjustment factor to the cost

valuation. Only a few studies (20 %) provided clear details

about the elasticity correction factor [29, 35, 37, 41, 45,

57–60]. Of these, seven used an elasticity value of 0.8

originating from the Netherlands [12], and one [41] used a

value of 0.7 without providing a clear source. A study from

Germany used more than one elasticity value (1, 0.8, and

0.3) for different sick-leave periods, but provided no clear

source for these [35]. The reported elasticity values were

all based on data from the Netherlands and were obtained

from either the central planning bureau or the Dutch eco-

nomic institute, as reported in the Dutch Costing Manual

[61]. In relation to adjustments to productivity costs during

the friction period using the elasticity adjustment factor,

the majority of studies did not provide enough details to

identify whether this adjustment was performed, and nei-

ther was the actual estimation approach that was used

Articles identified by search 
strategy 
(n=186)

Duplicate studies (n=63)

Excluded studies following screening of 
title and abstracts 

(n=68) 
         Not relevant (n=36) 
        Abstracts/Letters/Editorials (n=22) 
        Reviews (n=10) 

Potentially relevant full text articles retrieved for more 
detailed evaluation 

(n=55) 

Studies excluded following detailed 
evaluation 

Not relevant (n=18) 

Studies included in the 
review 
(n=46) 

Articles screened 
(n=123) 

Studies included from 
references of full text 
articles retrieved 

(n=9) 

Fig. 1 Flow of papers through

the study
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Table 1 Summary of the studies included in this review

Author Country Perspective Clinical area Method of

evaluation

Type of study

Borghouts et al. [58] Netherlands Societal Neck pain COI Prevalence based

Bosman et al. [51] Netherlands Societal Major depression CEA/CUA RCT/treatment

Brouwers et al. [57] Netherlands Societal Minor mental disorders CEA RCT

Brunenberg et al. [66] Netherlands Societal Hip& knee replacement CEA/CUA RCT/treatment

De Brujin et al. [65] Netherlands Societal Shoulder complaints CEA RCT

Dirksen et al. [76] Netherlands Societal Hernia CEA RCT/treatment

Van Eijsden et al. [77] Netherlands Societal Upper limb no specific

disorder

CEA RCT

Fautrel et al. [21] Canada Societal Rheumatoid arthritis COI Convenience sample/survey

Gallefos and Bakke [41] Norway Societal Chronic obstructive

pulmonary disease (COPD)

CEA,

CBA

RCT

Goosens et al. [44] Netherlands Societal Low back pain CEA RCT

van Roijen et al. [52] Netherlands Societal/NHS Depressive disorder CUA RCT/treatment

van Roijen et al. [53] Netherlands Societal Bipolar disorder COI Costing/treatment

Hanley et al. [37] Ireland Societal/

employer

Breast and prostate cancer COI COI

Huscher et al. [34] Germany Societal Rheumatic Arthritis (RA),

ankolysing spondylitis,

psoriatic arthritis (AS),

systemic lupus (SL).

COI National treatment database

Hutubessy et al. [45] Netherlands Societal Back pain COI Prevalence based

Jellema et al. [46] Netherlands Societal Low back pain CEA RCT

Kaitelidou et al. [42] Greece Haemodialysis COI

Korthals- de Bos et al. [78] Netherlands Societal Neck pain CEA RCT

Lewis et al. [27] United Kingdom Societal/NHS Neck pain CEA/CUA RCT/hospital

Liem et al. [67] Netherlands Societal Hernia CEA RCT/treatment

Luengo-Fernandez et al.

[30]

United Kingdom Societal Cardiovascular disease COI Prevalence/national study

Liu et al. [31] United Kingdom Societal/NHS Coronary heart disease COI Prevalence/national study

Luijsterburg et al. [48] Netherlands Societal Sciatica CEA RCT

Maniadakis and Gray [49] United Kingdom Societal/NHS Back pain COI Prevalence study/national

study

McEachan et al. [29] United Kingdom Societal Physical activity CEA RCT

Mol et al. [79] Netherlands Societal Tubal pregnancy CEA RCT

Neovius [38] Sweden Societal Obesity COI costing

Nikken et al. [80] Netherlands Societal Acute peripheral join injury;

knee, wrist and ankle

CEA RCT/University hospital

setting

Oliva et al. [39] Spain Societal Cervical and breast cancer COI National data

Poley et al. [81] Netherlands Societal Congenital anorectal

malfunctions

CEA RCT

Ponto et al. [35] Germany Societal Graves orbitopathy COI Observational study

Rivero-Arias et al. [32] United Kingdom Societal/NHS Aneurismal subarachnoid

haemorrhage

COI National/cohort/prevalence

based

Rutten-Van Molken et al.

[43]

Netherlands Societal/NHS COPD CEA RCT/multicentre

Saka et al. [33] United Kingdom Societal Stroke COI Prevalence-based

Smit et al. [54] Netherlands Societal Depression CEA RCT

Soegaard et al. [40] Denmark Societal Low back pain CUA RCT

Stant et al. [55] Netherlands Societal Schizophrenia CEA RCT/treatment

Steenstra et al. [47] Netherlands Societal Low back pain CEA/CUA RCT

Estimating productivity costs using the friction cost approach in practice 35

123



clearly documented. This lack of detail makes it difficult to

compare the calculations used by the studies from different

countries. Only one recently published study [35] was

identified as having explicitly applied elasticity values for

varying sick-leave periods. The studies identified focused

on generating short-term friction costs, and the majority did

not explicitly estimate a medium-term effect or report

using a technique, such as the model applied by Koop-

manschap and colleagues [12]. However, three cost-of-ill-

ness studies adjusted productivity loss for rate of economic

activity and current unemployment alongside the friction

period [30, 31, 33].

Studies were also assessed for whether they considered

the impact of work absence and reduced productivity at

work on teamwork and productivity, often known as mul-

tiplier effects [62]. These have been reported to have a

significant impact on overall productivity costs [63]. There

was no obvious attempt in any study to assess the negative

impacts of multiplier effects on overall productivity costs

and outcomes. Furthermore, none of the studies considered

specific work productivity loss compensation mechanisms

shown to significantly reduce the impact of productivity

costs on total societal costs [64].

When estimating the time related to productivity costs,

the majority (82 %) used self-assessed days or hours absent

from work as the productivity loss component for which

cost was assessed; four others used certified days of inca-

pacity [31–33, 49]. The rest of the studies did not provide

details of the productivity metric used to estimate pro-

ductivity costs. Only two studies [43, 53] explicitly

reported using start and end dates for each absence spell.

Most of the studies (46 %) that stated how productivity loss

was estimated used a questionnaire. Only a few economic

evaluation studies used cost diaries [36, 44, 46, 51, 59, 60,

65]. The studies using national certified work incapacity

data (four studies) were cost-of-illness studies. The

remaining studies did not provide sufficient information to

identify how productivity loss was estimated.

Productivity loss was assessed through valuation of lost

time. In the case of absence fromwork, productivity loss was

assessed as the value of forgone time atwork.When timewas

valued by using a wage rate for the value of work time for-

gone, studies used either a wage rate for the relevant age-sex

dependent group (n = 19) or an average wage rate for all

groups (n = 18). The exceptions were a weighted-average

gross wage rate [43], a median wage rate [29], and the actual

wage rate of respondents [36]. Seven studies reported using

the age-group gender-based productivity cost per hour from

the Dutch Costing Manual [52, 54, 60, 66–68]. The method

of valuation of work time forgone could not be ascertained in

the remaining four studies.

Indirect costs broadly include a variety of costs such as

productivity losses (absenteeism and presenteeism), and

informal costs such as family or relatives. All 46 studies

that were reviewed included the estimation of lost time due

to absence from paid working time, with only one study

[54] incorporating loss from reduced productivity whilst at

work (presenteeism) using the friction cost method. In this

latter study, the researchers generated an estimate of lost

productivity through presenteeism by estimating the days

worked when ill, multiplied by a self-reported inefficiency

score, and used average friction costs per working hour

from the Netherlands [61] to value these losses. Only eight

of the cost-of-illness studies incorporated costs of pre-

mature death by truncating the data to the appropriate

friction period [30, 32, 33, 38, 39, 42, 56, 58]. Fifteen

studies estimated monetary benefits for unpaid labour and

four included patient travel-related costs. Detailed meth-

odological and practical discussions on generating informal

costs are demonstrated elsewhere in more detail [69, 70].

Table 1 continued

Author Country Perspective Clinical area Method of

evaluation

Type of study

Steuten et al. [68] Netherlands Societal Diabetes CUA Hospital setting/treatment

Steuten et al. [82] Netherlands Societal Asthma/COPD CEA Pre-post study

Van de hout et al. [59] Netherlands Societal Rheumatoid arthritis CUA RCT/treatment

Van de Roer et al. [50] Netherlands Societal Low back pain CEA RCT

Van Enckevort et al. [83] Netherlands Societal/life-

time

Lung transplantation CEA Cohort study

Van Schayck et al. [60] Netherlands Societal Constructive obstructive

pulmonary disorder

CEA RCT/treatment

Van Tubergen et al. [36] Austria/

Netherlands

Societal Ankylosing spondylitis CEA/CUA RCT

Vijgen et al. [84] Netherlands Societal Pre-eclampsia CUA RCT/treatment

COI cost-of-illness, CBA cost-benefit analysis, CEA cost-effectiveness analysis, CUA cost-utility analysis, NHS National Health Service, RCT

randomised clinical trial
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h
er
la
n
d
s

Y
es
,
1
5
4
d
ay
s

Y
es
/C
en
tr
al

O
ffi
ce

fo
r

S
ta
ti
st
ic
s,

N
et
h
er
la
n
d
s

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

q
u
es
ti
o
n
n
ai
re

A
v
er
ag
e
w
ag
e

ra
te

N
o

F
au
tr
el

et
al
.

[2
1
]

C
an
ad
a

N
o

N
o

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/
n
o

G
en
d
er
-m

at
ch
ed

w
ag
es
;
av
er
ag
e

h
o
u
rl
y
w
ag
es

N
o

G
al
le
fo
s
an
d

B
ak
k
e
[4
1
]

N
o
rw

ay
N
o

N
o

0
.7
/N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

q
u
es
ti
o
n
n
ai
re

N
at
io
n
al

av
er
ag
e

d
ai
ly

w
ag
e
ra
te

N
o

G
o
o
se
n
s

et
al
.
[4
4
]

N
et
h
er
la
n
d
s

Y
es
,
3
m
o
n
th
s

Y
es
/C
en
tr
al

O
ffi
ce

fo
r

S
ta
ti
st
ic
s,

N
et
h
er
la
n
d
s

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

co
st

d
ia
ry

N
at
io
n
al

av
er
ag
e

g
ro
ss

h
o
u
rl
y

w
ag
e
ra
te

N
o

H
ak
k
aa
rt
-

v
an

R
o
ij
en

et
al
.
[5
2
]

N
et
h
er
la
n
d
s

Y
es
,
5
m
o
n
th
s

N
o

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

an
d

re
d
u
ce
d

p
ro
d
u
ct
iv
it
y
/H
L
Q

q
u
es
ti
o
n
n
ai
re

A
v
er
ag
e
w
ag
e

ra
te

N
o

H
ak
k
aa
rt
-

v
an

R
o
ij
en

et
al
.
[5
3
]

N
et
h
er
la
n
d
s

Y
es
,
1
5
4
d
ay
s

N
o

N
o

N
o

N
o

A
b
se
n
ce

fr
o
m

w
o
rk
/

q
u
es
ti
o
n
n
ai
re
-T
iC
P

S
ta
n
d
ar
d
fr
ic
ti
o
n

co
st

p
er

h
o
u
r
–

O
o
st
en
b
ri
n
k
et

al
.

(2
0
0
0
)

N
o
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e
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m
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n
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M
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o
m
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s
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A
b
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n
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n
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u
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e

L
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o
u
r
m
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u
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d

C
o
m
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o
n

m
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h
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m
/

m
u
lt
ip
li
er

ef
fe
ct
s

H
an
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y
et

al
.

[3
7
]

Ir
el
an
d

Y
es
,
1
1
.3

w
ee
k
s

Y
es
/C
en
tr
al

S
ta
ti
st
ic
s

O
ffi
ce
,

Ir
el
an
d

1
.0

(0
.8

se
n
si
ti
v
it
y

an
al
y
si
s)
,
Y
es
/

D
u
tc
h
E
co
n
o
m
ic

In
st
it
u
te

N
o

N
o

A
b
se
n
ce

fr
o
m

w
o
rk
/

q
u
es
ti
o
n
n
ai
re

A
g
e-
g
en
d
er

g
ro
ss

w
ag
e
ra
te
s

N
o

H
u
sc
h
er

et
al
.
[3
4
]

G
er
m
an
y

Y
es
,
5
8
d
ay
s

Y
es
/F
ed
er
al

L
ab
o
u
r
O
ffi
ce

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

q
u
es
ti
o
n
n
ai
re

A
v
er
ag
e
d
ai
ly

w
ag
e
ra
te

N
o

H
u
tu
b
es
sy

et
al
.
[4
5
]

N
et
h
er
la
n
d
s

Y
es
,
3
m
o
n
th
s
(b
as
ic

ed
u
ca
ti
o
n
an
d
an

in
te
rm

ed
ia
ry

ed
u
ca
ti
o
n
2
.8

an
d

3
.3

m
o
n
th
s)

N
o

0
.8
/Y
es
/D
u
tc
h

E
co
n
o
m
ic

In
st
it
u
te

N
o

Y
es

W
o
rk

ab
se
n
ce

d
ay
s/

S
o
ci
al

In
su
ra
n
ce

C
o
u
n
ci
l

in
th
e
N
et
h
er
la
n
d
s

w
ag
e
ra
te

b
y
ag
e,

se
x
an
d

ed
u
ca
ti
o
n
le
v
el

N
o

Je
ll
em

a
et
al
.

[4
6
]

N
et
h
er
la
n
d
s

Y
es
,
1
5
4
d
ay
s

Y
es
/D
u
tc
h

C
o
st
in
g

M
an
u
al

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

co
st

d
ia
ri
es

M
ea
n
av
er
ag
e

w
ag
e
ra
te
b
y
ag
e

an
d
se
x

N
o

K
ai
te
li
d
o
u

et
al
.
[4
2
]

G
re
ec
e

N
o

N
o

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s

an
d
L
im

it
at
io
n
d
ay
s/

q
u
es
ti
o
n
n
ai
re

M
ea
n
g
ro
ss

h
o
u
rl
y
w
ag
e
ra
te

N
o

K
o
rt
h
al
s-

d
e

B
o
s
et

al
.

[7
8
]

N
et
h
er
la
n
d
s

Y
es
,
1
2
2
d
ay
s

N
o

N
o

N
o

N
o

In
ac
ti
v
it
y
d
ay
s/
n
o

M
ea
n
w
ag
e
ra
te

b
y
ag
e
an
d
se
x

N
o

L
ew

is
et

al
.

[2
7
]

U
n
it
ed

K
in
g
d
o
m

Y
es
,
6
m
o
n
th
s

N
o

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

q
u
es
ti
o
n
n
ai
re

A
v
er
ag
e
d
ai
ly

w
ag
e
ra
te

N
o

L
ie
m

et
al
.

[6
7
]

N
et
h
er
la
n
d
s

Y
es
,
7
5
d
ay
s

N
o

N
o

N
o

N
o

F
ri
ct
io
n
co
st
s

S
ex
-
d
ep
en
d
en
t

an
d
ag
e-

d
ep
en
d
an
t

fr
ic
ti
o
n
co
st
s

N
o

L
u
en
g
o

F
er
n
an
d
ez

et
al
.
[3
0
]

U
n
it
ed

K
in
g
d
o
m

Y
es
,
9
0
d
ay
s

Y
es
/C
en
tr
al

O
ffi
ce

fo
r

S
ta
ti
st
ic
s,

N
et
h
er
la
n
d
s

N
o

N
o

Y
es
,
(e
co
n
o
m
ic

ac
ti
v
it
y
an
d

u
n
em

p
lo
y
m
en
t)

In
ca
p
ac
it
y
sp
el
ls

A
v
er
ag
e
an
n
u
al

w
ag
e
ra
te

N
o

L
iu

et
al
.

[3
1
]

U
n
it
ed

K
in
g
d
o
m

Y
es
,
9
0
d
ay
s

Y
es
/C
en
tr
al

O
ffi
ce

fo
r

S
ta
ti
st
ic
s,

N
et
h
er
la
n
d
s

N
o

N
o

Y
es
,
(e
co
n
o
m
ic

ac
ti
v
it
y
an
d

u
n
em

p
lo
y
m
en
t)

M
ea
n
ce
rt
ifi
ed

d
ay
s

o
ff
w
o
rk
/

D
ep
ar
tm

en
t
o
f

em
p
lo
y
m
en
t

A
v
er
ag
e
an
n
u
al

w
ag
e
ra
te

o
f

w
o
rk
er
s

N
o

L
u
ij
st
er
b
u
rg

et
al
.
[4
8
]

N
et
h
er
la
n
d
s

Y
es
,
1
5
4
d
ay
s

Y
es
,
C
en
tr
al

O
ffi
ce

fo
r

S
ta
ti
st
ic
s,

N
et
h
er
la
n
d
s

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

q
u
es
ti
o
n
n
ai
re

M
ea
n
w
ag
e
ra
te

o
f
D
u
tc
h

p
o
p
u
la
ti
o
n

N
o

38 J. Kigozi et al.

123



T
a
b
le

2
co
n
ti
n
u
ed

A
u
th
o
r

C
o
u
n
tr
y

F
ri
ct
io
n
p
er
io
d

F
ri
ct
io
n
p
er
io
d
/

so
u
rc
e
p
ro
v
id
ed

E
la
st
ic
it
y
v
al
u
e/

so
u
rc
e

E
m
p
lo
y
er
s

fr
ic
ti
o
n

co
st
s

in
cl
u
d
ed

M
ac
ro
ec
o
n
o
m
ic

ef
fe
ct
s
in
cl
u
d
ed

A
b
se
n
ce
/p
re
se
n
ce

so
u
rc
e

L
ab
o
u
r
m
ea
su
re

u
se
d

C
o
m
p
en
sa
ti
o
n

m
ec
h
an
is
m
/

m
u
lt
ip
li
er

ef
fe
ct
s

M
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[4
9
]

U
n
it
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K
in
g
d
o
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Y
es
,
9
0
d
ay
s

N
o

N
o

N
o

N
o

C
er
ti
fi
ed

in
ca
p
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it
y

d
ay
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D
ep
ar
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en
t
o
f

so
ci
al

se
cu
ri
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A
v
er
ag
e
w
ag
e

ra
te

N
o

M
c
E
ac
h
an

et
al
.
[2
9
]

U
n
it
ed

K
in
g
d
o
m

N
o

N
o

0
.8
/Y
es
/C
o
st
in
g

M
an
u
al
,
D
u
tc
h

E
co
n
o
m
ic

In
st
it
u
te

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

q
u
es
ti
o
n
n
ai
re

M
ed
ia
n
U
K

W
ag
e-

ra
te
s

N
o

M
o
l
et

al
.

[7
9
]

N
et
h
er
la
n
d
s

Y
es
,
1
0
w
ee
k
s

N
o

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

q
u
es
ti
o
n
n
ai
re

A
g
e-
st
ra
ti
fi
ed

an
d

se
x
-s
tr
at
ifi
ed

in
co
m
e
d
at
a

N
o

N
eo
v
iu
s

et
al
.
[3
8
]

S
w
ed
en

Y
es

6
m
o
n
th
s

Y
es
/D
u
tc
h

C
o
st
in
g

M
an
u
al

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

re
g
is
te
r

A
v
er
ag
e
an
n
u
al

sa
la
ry

N
o

N
ik
k
en

et
al
.

[8
0
]

N
et
h
er
la
n
d
s

Y
es
,
6
m
o
n
th
s

Y
es
/D
u
tc
h

C
o
st
in
g

M
an
u
al

N
o

N
o

N
o

W
o
rk

ab
se
n
ce

d
ay
s/

q
u
es
ti
o
n
n
ai
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A
g
e
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d
se
x

fr
ic
ti
o
n
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st
d
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a

N
o

O
li
v
a
et

al
.

[3
9
]

S
p
ai
n

Y
es
,
7
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d
ay
s
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m
o
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th
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n
si
ti
v
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y
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y
si
s

(1
0
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d
ay
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N
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ra
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b
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d
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ffi
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1
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ra
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.
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d
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h
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n
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at
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ra
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3
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N
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d
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D
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n
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s
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v
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p
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d
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ra
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4
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5
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o
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o
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b
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b
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b
ri
n
k

et
al
.
2
0
0
0

N
o
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d
ay
s

Y
es
/C
en
tr
al

O
ffi
ce

fo
r

S
ta
ti
st
ic
s,

N
et
h
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d
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h
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u
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d
ay
s/

q
u
es
ti
o
n
n
ai
re

A
g
e
d
ep
en
d
en
t

F
ri
ct
io
n
co
st
s

N
o

V
an

d
e
h
o
u
t

et
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Discussion

This review found 46 studies that have applied the friction

cost approach in estimating productivity costs. The

majority were from the Netherlands, where the friction cost

approach was first developed and is recommended in the

reference case for economic evaluation [71]. The findings

showed wide variations in the application of the friction

cost approach and in the quality of reported methods when

estimating productivity costs across different countries.

In practice, the length of the friction period has mostly

been assessed as an average value assuming a homoge-

neous labour market across countries. In reality, however,

the friction period depends on the level of unemployment

(availability of labour) and the ability of the labour market

to match demand and supply of labour, suggesting a need

to consider different segments of the labour market. The

review found only one study [45] that applied disaggre-

gated friction periods by education status from a previous

methodological study in the Netherlands (i.e., not assuming

a homogeneous market) [12, 45]. The use of an average

friction period may result in underestimating productivity

costs [23]. Estimates of the elasticity factor and aspects of

compensation mechanisms, multiplier effects and medium-

term macro-economic effects were not considered in many

of the studies that were reviewed. Clearly, there is no

consensus on the type of productivity costs included among

studies in the different countries. Overall, costing studies

incorporating the friction costing approach are few outside

the Netherlands, which could perhaps be attributed to the

lack of any country context-relevant parameters for the

method in these countries.

The findings from this review are in agreement with

previous literature assessing the estimation of productivity

costs [26]. In their review assessing how productivity costs

are valued in economic evaluation practice, Pritchard and

Sculpher [26] identified 40 economic evaluation studies, of

which only seven used the friction cost approach. The

findings from their review indicated that in a number of

studies, the methods used to estimate productivity costs

were not clearly stated, and they advocated improvements

to the reporting of productivity costing methods. This was

particularly the case for studies applying the friction cost

approach and the US Panel cost-effectiveness approach.

Nevertheless, the systematic review in this study differs

from their review in two major ways. Firstly, Pritchard and

Sculpher [26] assessed applications of the three produc-

tivity cost valuation methods. The systematic review here

focuses in much greater detail on applications of the fric-

tion cost approach, and hence complements the findings

from their review, which is now also somewhat dated.

Secondly, they review only economic evaluation studies

from the Health Economic Evaluation Database. This

review considers cost-of-illness and economic evaluation

studies from a much wider search, and therefore provides a

more comprehensive assessment of the current state of the

literature on the application of the friction cost

methodology.

The review has some strengths and limitations. It

assesses cost-of-illness and original economic evaluation

studies from various databases showing how the friction

cost approach is used in current practice. Although care has

been taken to include all relevant studies in the literature,

some studies may have been missed through the use of a

search strategy with specific terms such as ‘‘friction per-

iod’’ and ‘‘friction cost approach’’. Moreover, modelling

studies were excluded, as the main focus was to assess how

friction cost approach data are collected and generated in

practice. Additionally, studies could have been missed by

excluding non-English articles and through initially

reviewing abstracts and titles.

Of the 46 studies reviewed, 28 were from the Nether-

lands, where practitioners are the strongest advocates of

this method. There are more readily available data in the

Netherlands, including information about the length of

friction period, and the standard friction cost approach-

related productivity costs per hour. Currently, a smaller

proportion of economic evaluation studies outside the

Netherlands formally estimate productivity costs using the

friction cost approach. This may relate in part to different

system requirements, both in terms of systems that

advocate for a focus on health system costs, and those that

advocate for a use of a human capital approach to value

lost productivity [1]. Another possible reason for limited

use, however, resulting from this review may be a lack of

empirical data for use in applying the friction cost

approach in different settings. For example, the findings

showed that when the source of data for the length of a

friction period was reported, more often than not, the

value originated from the Netherlands, with the exception

of few studies [30, 31, 35, 37]. Moreover, the extent to

which the readily applied parameters from the Netherlands

are appropriate when applied in other settings remains

unexplored.

The review shows wide variations in clarity and level of

detail in the information provided in the methods used to

estimate productivity costs across country settings. In

addition, few attempts have been made to disaggregate

friction periods according to different population groups

[12, 45]; this suggests that the reported friction costs could

be underestimated. Koopmanschap et al. [12] previously

reported friction period estimates disaggregated by educa-

tion level in the Netherlands. The findings here confirm

earlier work showing the need for explicit and detailed

reporting of methods when the friction cost approach is

used [26].
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A research agenda

As a result of this review, it is important to highlight (1) the

need for increased transparency in the way the friction cost

method is applied to ensure reliable productivity cost out-

comes, and (2) the need to generate country-specific fric-

tion cost approach parameter estimates. Even within

studies from the same country, there is huge heterogeneity

in the methods employed, with many different parameter

values being applied without clear referencing/reporting. It

is clear that there is no consensus on the sources for

practical data across different countries. This area could

benefit from further research to obtain more recent and

appropriate data needed for the application of this method.

One way forward is to establish guidance on a reference

case of methods and data sources when using the friction

cost approach tailored to specific country settings, and/or

reporting guidelines for using the friction cost approach.

Further research drawing on existing best practice needs

to be undertaken to generate the following country-specific

practical data: (1) vacancy durations in order to generate

length of friction estimates, including stratified friction

periods by, for example, occupational classifications; (2)

elasticity for labour time versus labour productivity, termed

as elasticity factor herein; and (3) standard friction cost

approach productivity costs per day/hour. Generating

country-specific evidence on these parameters will enable

improved application of this approach in different country

contexts. Clear reporting of data for key variables specific

to the friction cost approach that vary across countries,

such as the friction period, is also important and would

promote more transparency. Finally, further research is

needed to determine appropriate methods for applying the

friction cost approach to valuing productivity costs in the

area of reduced productivity at work (presenteeism) [72]

and the cost implications of incorporating wage-related

multiplier effects when estimating productivity costs [73].

Presenteeism costs are often excluded from economic

evaluation studies, although they have been shown to be

significantly higher than absenteeism [74, 75].

Conclusion

Theory and literature to support estimation of productivity

costs using the friction cost approach do not appear to have

widely permeated applied economic costing literature in

countries outside the Netherlands. Most of the studies that

have estimated productivity costs using the friction cost

approach were found to have been in the Netherlands, and

in some cases when applied elsewhere, parameters specific

to the Netherlands were employed as opposed to parame-

ters specific to the country of study. The methods used

varied widely in the level of detail reported and in the

quality of valuation methods. To enable increased appli-

cation of this method more widely, and to ensure realistic

valuation approaches, data for specific country contexts are

necessary to more accurately estimate true economic pro-

ductivity costs for the purpose of societal economic eval-

uation. Overall, more attention needs to be given to the

reporting of methods used to estimate productivity costs

using the friction cost approach.
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