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ABSTRACT
Introduction Productivity loss may contribute to a 
large proportion of costs of health conditions in an 
economic evaluation from a societal perspective, but 
there is currently a lack of methodological consensus 
on how productivity loss should be measured and 
valued. Despite the research progress surrounding this 
issue in other countries, it has been rarely discussed 
in China.
Methods We reviewed the official guidelines on 
economic evaluations in different countries and regions 
and screened the literature to summarise the extent to 
which productivity loss was incorporated in economic 
evaluations and the underlying methodological 
challenges.
Results A total of 48 guidelines from 46 countries/
regions were included. Although 32 (67%) guidelines 
recommend excluding productivity loss in the base 
case analysis, 23 (48%) guidelines recommend 
including productivity loss in the base case or 
additional analyses. Through a review of systematic 
reviews and the economic evaluation studies 
included in these reviews, we found that the average 
probability of incorporating productivity loss in an 
economic evaluation was 10.2%. Among the economic 
evaluations (n=478) that explicitly considered 
productivity loss, most (n=455) considered losses from 
paid work, while only a few studies (n=23) considered 
unpaid work losses. Recognising the existing 
methodological challenges and the specific context 
of China, we proposed a practical research agenda 
and a disease list for progress on this topic, including 
the development of the disease list comprehensively 
consisting of health conditions where the productivity 
loss should be incorporated into economic evaluations.
Conclusion An increasing number of guidelines 
recommend the inclusion of productivity loss in the base 
case or additional analyses of economic evaluation. We 
optimistically expect that more Chinese researchers 
notice the importance of incorporating productivity loss 
in economic evaluations and anticipate guidelines that 
may be suitable for Chinese practitioners and decision- 
makers that facilitate the advancement of research on 
productivity loss measurement and valuation.

BACKGROUND
Health economic evaluations aim to inform 
decision makers for efficient resource alloca-
tion. Through the comparison of the health 
benefits (eg, life- years gained) and costs of 
different healthcare interventions, economic 
evaluation demonstrates the optimal choice 
for decision makers. A societal perspective, 
recommended by health economists to facil-
itate policies aimed at maximising the welfare 
gains to society, commonly incorporates 
all relevant costs to the society, including 
the losses due to the reduced productivity 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ A societal perspective recommends the inclusion of 
productivity loss in health economic evaluations. An 
exclusion approach may lead to an underestimation 
of the actual costs. However, this issue has been 
rarely discussed in China.

WHAT THIS STUDY ADDS
 ⇒ Though most official guidelines recommend exclud-
ing productivity loss in the base case analyses, there 
are almost half of guidelines (23 out of 48) accepting 
the inclusion of productivity loss in the base case 
or additional analyses. In practice, among the stud-
ies that explicitly considered productivity loss, most 
considered only the losses from paid work, while a 
few considered unpaid work losses, due to the ex-
isting methodological challenges that are hard to 
overcome in practice.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ It might be wise for the Chinese to learn from the 
guidelines of other countries and the mature meth-
ods for productivity measurement and valuation and 
bypass the existing methodological challenges tem-
porarily. Therefore, we propose a practical research 
agenda to facilitate the advancement of research on 
productivity loss in China.
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of patients.1 The productivity, according to economic 
theory, measures the aggregate output of a single input 
or a combination of different inputs, such as workforce 
and capital input. In health economics, it is important to 
account for the impact of health conditions on the work-
force, which may be negatively affected in terms of quan-
tity (eg, time) and quality (eg, skills and concentration).2 
Ultimately, the reduced workforce may lead to a decrease 
in the aggregate output, known as productivity loss. 
Productivity loss may contribute to a large proportion of 
costs of health conditions to the society (eg, depression 
of the workforce).3 4 Therefore, in an economic evalua-
tion using a societal perspective, excluding productivity 
loss could lead to an underestimation of the actual costs.5

China published new guidelines in 2020 in response 
to the increasing volume of health economic evalua-
tions in China.6 In the new guidelines, both societal and 
healthcare system perspectives are recommended. A soci-
etal perspective is preferred when the decision problem 
concerns the publicly funded healthcare expenditure. 
Since the outbreak of the pandemic in 2019, it has been 
evident how substantial the impacts of health risks and 
associated interventions can be to the whole society and 
every person’s daily life. Therefore, the Chinese health 
economists reinforced the recommendation of adopting 
a societal perspective in economic evaluations in the 
postpandemic era to incorporate all relevant costs and 
benefits.7 8 From a societal perspective, all direct, indi-
rect and intangible costs should be included. The indi-
rect costs mainly refer to productivity loss in the Chinese 
guidelines. However, this type of cost has been rarely 
incorporated in health economic evaluations in China, 
even among those that claimed to take a societal perspec-
tive.9 A possible cause is the lack of appropriate and cred-
ible data on productivity loss. A more relevant reason is 
that the National Healthcare Security Administration 
(NHSA), which manages the publicly funded healthcare 
insurance in China, does not require the incorporation 
of productivity loss, as it advocates a public payer perspec-
tive. This inconsistency between the Chinese guidelines 
and the internal requirement by NHSA, together with 
the lack of credible data, is hindering the incorporation 
of productivity loss in economic evaluations. In some 
cases, the failure of the incorporation may have signifi-
cantly underestimated the societal costs of some health 
conditions (eg, depression and arthritis).

Additionally, there is still a lack of detailed method-
ological guidance on how productivity loss should be 
measured and valued in the Chinese context. In contrast, 
the line of research has been undergoing in other coun-
tries for decades and leads to the official recommenda-
tion of including productivity loss.10 Given the Chinese 
guidelines and health economists prioritising the societal 
perspective, the inclusion of productivity loss deserves a 
more extensive discussion. In this article, we aim to review 
the guidelines of different countries and regions and 
summarise their recommendations on productivity loss. 
Additionally, through a review of the systematic reviews 

of health economic evaluations, we aim to summarise 
the incorporation of productivity loss in practice and the 
methodological challenges and, based on that, suggest a 
practical research agenda for China to move forward on 
this topic.

METHODS
We first referred to the official website of the Interna-
tional Society for Pharmacoeconomics and Outcomes 
Research (ISPOR) to search for guidelines in different 
jurisdictions published before the end of December 2021. 
The website of Health Technology Assessment Interna-
tional and the official websites of country- specific health 
technology assessment (HTA) organisations were also 
referred to as supplementary sources. In the countries 
where no governmental guidelines exist, we searched 
for guidelines issued by professional research organisa-
tions. The process ensured a comprehensive coverage of 
HTA guidelines that may influence economic evaluations 
in different countries. If the original guidelines were 
not written in English, we referred to the literature (eg, 
reviews summarising guidelines) or the summary infor-
mation on the ISPOR website to examine their recom-
mendations on the incorporation of productivity loss. We 
extracted their bibliographic information (ie, country, 
year, organisation and title) and the recommendations 
on perspective(s), whether to include productivity loss 
and approaches for productivity loss identification and 
measurement.

We also reviewed the systematic reviews of the 
economic evaluations published in the last decade (ie, 
2011–2021) to examine how frequently the productivity 
loss was incorporated and its impact on economic results. 
The frequency was calculated as the proportion of studies 
incorporating productivity loss among all the studies 
included in a review. We also pooled the frequencies of 
different reviews and calculated the average probability 
of an economic evaluation incorporating productivity 
loss, which referred to the proportion of studies consid-
ering productivity loss relative to the total number of 
studies included in all the reviews.

The search for systematic reviews was conducted in 
EMBASE and MEDLINE on 31 December 2021. Other 
sources from the grey literature were searched using 
Google and Google Scholar. The following keywords 
were used in the search: ‘productivity loss’, ‘productivity 
cost’, ‘work loss’, ‘presenteeism’, ‘absenteeism’, ‘time 
off’, ‘sick leave’, ‘days off’, ‘absence’, ‘unemployment’ 
etc, accompanied by terms on economic evaluation, such 
as ‘cost- effectiveness analysis (CEA)’, ‘cost- utility analysis 
(CUA)’ and ‘cost- benefit analysis (CBA)’. Only the full- 
length systematic reviews in English were considered. We 
included the reviews investigating the incorporation of 
productivity loss in CEA, CUA or CBA and excluded the 
reviews without evidence synthesis and those focused on 
the cost of illness. The selection process included two 
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rounds, first by the title and abstract of each document 
and then by the full text.

In the selection process, we screened the individual 
economic evaluations that were included in the reviews 
and identified a brief list of diseases to showcase the 
examples where researchers were likely to consider 
productivity loss. We included a disease if the productivity 
loss it caused accounted for no less than 50% of the total 
cost. The identification of the cut- off level was through 
a discussion among coauthors of this review who had 
experience as external consultants for reimbursement 
decisions. Failing to incorporate productivity loss caused 
by these diseases would cause significant underestimates 
in the total costs and may alter the results for decision 
making, for example, incremental cost- effectiveness 
ratios (ICERs).

We identified some methodological challenges of 
incorporating productivity loss in economic evaluation 
by scanning the discussions of the systematic reviews 
we selected and their references. We summarised the 
challenges from the aspects of identification, measure-
ment and valuation of loss in paid and unpaid work. 
According to the requirement on reporting patient and 
public involvement in research, we clarify that patients 
or the public were not involved in the design, conduct, 
reporting or dissemination plans of this study.

RESULTS
Recommendations on the inclusion of productivity loss
A total of 48 guidelines from 46 countries or regions 
were included and reviewed in this study. We found that 
the inclusion or exclusion of productivity loss largely 
depends on the suggested perspectives for the economic 
evaluations.

Among the 48 guidelines, 32 (67%) guidelines for 31 
countries or regions recommend the healthcare system 
or payer’s perspective, which requires the inclusion of 
only direct costs (table 1). These guidelines suggest the 
exclusion of productivity loss in the base case as they are 
defined as indirect costs and irrelevant to the system or 
payer. Four guidelines (8%) (in Austria, Brazil, Cuba 
and Mercosur) do not clearly recommend a perspective 
in economic evaluations and state that the researchers 
should choose an appropriate perspective according to 
the decision problem.

In contrast, 10 (21%) guidelines (in Denmark, Indo-
nesia, Iran, Netherlands, Portugal, Spain, South Korea, 
Sweden, Taiwan and Thailand) recommend the use of 
a societal perspective to cover all the direct and indirect 
costs (table 1). All the guidelines suggest the inclusion 
of productivity loss in the cost calculation, except for 
the one in South Korea as it adopts a ‘limited’ societal 
perspective.

Two guidelines (4%) (in China and the USA) recom-
mend two perspectives (healthcare system and societal) 
for economic evaluations, which could allow decision 
makers to have a more comprehensive overview of the 

impacts of indirect costs (mainly productivity loss). For 
example, the Institute for Clinical and Economic Review 
guidelines in the USA specifically suggest adopting both 
the healthcare system perspective and societal perspec-
tive in the base case analysis, when two conditions are 
satisfied: (1) the impact of the intervention on the indi-
rect costs such as patient and caregiver’s productivity is 
judged to be substantial, and (2) these costs are consid-
ered large relative to the direct costs associated with the 
intervention.

Moreover, 11 guidelines (in Australia, Egypt, Baltic, 
Belgium, France, Finland, Germany, Ireland, Japan, 
Singapore and the USA) indicate that additional anal-
yses (eg, scenario analysis and sensitivity analysis) with 
the inclusion of productivity loss are acceptable if they 
are perceived as important and relevant for certain inter-
ventions. To conclude, there are 23 (48%) guidelines in 
total accepting a societal perspective and recommending 
the incorporation of productivity loss in the base case or 
additional analyses.

Arguments in guidelines supporting inclusion or exclusion
The guidelines recommending the societal perspective 
and the inclusion of productivity loss provide the following 
justifications. First, a broader perspective could give more 
informative results to decision makers than a healthcare 
system perspective.11 12 A narrow scope of costs in consider-
ation may bias the healthcare policies and fail to optimise 
the health resource allocation. Second, productivity loss is 
unavoidable in society, due to morbidity (reduced capability 
to work in the case of illness and disability) and mortality 
(lost capability to work in the case of premature death).13 In 
some specific situations such as mental diseases, the consid-
eration of productivity costs may cause noticeable differences 
in cost- effectiveness results and lead to a different medical 
decision.5 14 15

On the contrary, other guidelines provide different 
reasons for excluding productivity loss. First, the decision 
makers may be more interested in the costs of an inter-
vention incurred within the healthcare system.16 The 
inclusion of productivity loss, which commonly requires 
assumptions on uncertainty, may decrease the credibility 
of the results.17 Second, although health conditions 
may reduce the productivity of the affected individual, 
it may not necessarily lead to a decrease in productivity 
in the society, because the affected individual could be 
replaced by others.18 Third, it may be unethical to incor-
porate productivity loss in economic evaluations: the 
inclusion of productivity loss may lead to favouring those 
who are more ‘productive’ and neglecting those who are 
not paid labour force, such as children, homemakers, 
retired people, the unemployed and those unable to 
work due to disability, frailty or disease.17–19 Conse-
quently, health resources are more likely to be allocated 
to the well- paid working people, which is unfair to other 
members of society. Fourth, the inclusion of productivity 
loss may cause a double- counting issue, as suggested in 
some guidelines.13 19 20 They explain that the changes 
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in health- related quality of life can capture the impact 
of reduced productivity for the affected individual. As a 
result, the incorporation of productivity loss may overes-
timate the negative impact of health conditions.

Recommendations on measurement and valuation
Loss from paid work due to illness or premature death of 
patients is the primary component of productivity loss. 
Seven guidelines specify that the paid work loss should 
consist of absenteeism and presenteeism, including the 
guidelines from Canada, Denmark, Finland, Ireland, 
the Netherlands, Sweden and Thailand (table 1). Absen-
teeism refers to the patient’s absence from work due to 
the affected productivity, while presenteeism refers to the 
patient’s presence at work with reduced productivity.

To calculate the loss from paid work, two approaches 
are commonly recommended: the human capital 
approach and the friction cost approach. The human 
capital approach is recommended in five guidelines (in 
mainland China, Germany, Japan, Taiwan and Thailand 
in table 1). It multiplies the average salary rate per unit of 
time from the labour market with the length of time off 
work when the productivity is affected, sometimes plus 
the fringe benefits (eg, pension benefits, health and life 
insurance). This approach implicitly assumes the labour 
market is fully or nearly fully employed such that the 
work of the affected individual would not be replaced by 
other workers. However, the full employment assump-
tion is frequently unrealistic. In the real- world context, 
the work of the affected individual could be replaced if 
other eligible workers are hired during the period when 
the patient is affected. It is not rare that the replace-
ment would maintain the productivity level and prevent 
a significant productivity loss. In this case, the human 
capital approach may overestimate the productivity loss 
from paid work.

The friction cost approach is recommended in three 
guidelines (in the Netherlands, Canada and Poland in 
table 1). This approach assumes that when away from 
work, a person is eventually replaced with a previously 
unemployed person, so that the productivity loss occurs 
during the time before the affected employee is replaced, 
namely the friction period. The productivity loss is the 
product of the average salary rate multiplied by the 
length of the friction period. The friction period varies 
across countries. For example, it is specified as 85 days 
in the Netherlands, 3 months in Poland and 2–6 months 
in Belgium. The advocates of this approach argue that 
when someone is away from work, productivity falls only 
during the friction period, and the productivity loss is 
minimised.

When the time off work is short, the estimates from 
the two approaches may have no significant differ-
ence. For longer periods of unemployment, the fric-
tion cost approach will result in a lower cost estimate 
compared with the human capital approach. Some 
guidelines support a mixed use of the two approaches. In 
Belgium, the human capital approach is recommended C
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for a short- term productivity loss and the friction cost 
approach is recommended for a long- term absence from 
work or death. In Germany, the human capital approach 
is suggested for the base case analysis, while the friction 
cost approach is recommended for the sensitivity anal-
yses. Poland has a contrary suggestion that the friction 
cost approach should be used in the base case and the 
human capital approach in the sensitivity analysis.

In the calculation of productivity loss, the salary rate 
is determined by the gross domestic product per capita, 
adjusted by the marginal productivity in different coun-
tries. For example, the rate is determined at €257 per 
working day in Belgium and €34.75 per working hour 
in the Netherlands. The average salary rate, regardless 
of economic sector, age and gender, is recommended in 
five guidelines (in Japan, Germany, Sweden, Belgium and 
the Netherlands in table 1) to prevent the prioritisation 
of some subgroups of people in the economic evaluation. 
Only the guidelines in Denmark recommend the use of 
the average salary rate adjusted by age and sex.

Loss from unpaid work (eg, housework and volun-
tary job) is another component of productivity loss. The 
guidelines in Canada, the Netherlands and the USA 
(from the Institute for Clinical and Economic Review and 
the Second Panel on Cost- Effectiveness in Health and 
Medicine) explicitly suggest the inclusion of unpaid work 
loss (table 1). The guidelines in Belgium recommend 
presenting the unpaid working days in economic evalua-
tions but not including unpaid work loss in the cost esti-
mates.16 The ‘mixed’ recommendation is because there is 
no consensus between guidelines on how to measure the 
value of unpaid work. The valuation difficulty is also the 
reason why other guidelines recommend an exclusion 
approach in the base case. However, the exclusion may 
be questioned in situations where the affected length is 
considerably long, for example, rheumatoid arthritis.

Two common methods could facilitate the measure-
ment of productivity loss from unpaid work, the oppor-
tunity cost approach and the replacement cost approach. 
The former approach is based on forgone wage, while 
the latter approach assesses the costs of purchasing the 
service (eg, housekeeping) by the informal caregiver or 
patient. Very few guidelines except that in Canada make 
recommendations related to the measurement of unpaid 
work. The Canadian guidelines recommend the oppor-
tunity cost method, as this approach values time spent 
on unpaid work based on the value of spending this time 
in an alternative capacity (eg, paid work) rather than 
relying on the value of a market substitute (eg, hired 
housekeeper). This approach is less likely to bias the esti-
mation of the value of unpaid work by the patient and 
informal caregivers.

Incorporation of productivity loss in practice
A total of 10 systematic reviews, published in the last 
decade (ie, 2011–2021), were finally included and 
reviewed for information retrieval (figure 1). Five reviews 
included different types of diseases, while the other five 

focused on specific disease categories (two in depression, 
one in rheumatic and musculoskeletal diseases, one in 
diabetes and one in rare diseases). Table 2 presents the 
reviews and associated information retrieved from them. 
Among the three reviews recruiting economic evalu-
ations without a specific focus on the incorporation of 
productivity loss (ie, Krol et al 2011, Krol et al 2016 and 
Aranda- Reneo et al 2021 in table 2), the average prob-
ability of incorporating productivity loss was 10.2%. If 
we excluded one review focusing on depressive disor-
ders where productivity loss was frequently considered,5 
the probability dropped to 6.8%. Even if we removed 
the duplicates between the two reviews, the probability 
would be no greater than 9% (ie, the frequency in Krol 
et al 2016). In a summary made by Krol and colleagues 
in 2013,21 191 out of 1695 (11.3%) economic evolutions 
considered productivity loss. The probability remains low 
after decades of debate on this issue. It could be partly 
explained by the fact that most (69%) official guidelines 
recommend the healthcare system or payer’s perspec-
tive, with which social costs such as productivity loss are 
usually excluded.

Among all the economic evaluations (n=478) that 
considered productivity loss, most studies (n=455) 
considered productivity losses from paid work, while few 
studies (n=23) considered unpaid work losses. Among 
those incorporating paid work losses, the vast majority 
of studies (n=399, average probability=83.5%) incorpo-
rated absenteeism, while only 75 studies (average prob-
ability=15.7%) considered presenteeism. The human 
capital approach was more often used than the friction 
cost approach (n=192 vs. n=78). As indicated by two 
reviews,3 5 the use of the human capital approach might 
result in a higher estimate of productivity loss compared 
with the use of the friction cost approach in terms of the 
percentage of productivity loss in total costs.

The impact of including productivity loss varied among 
the economic evaluations. The inclusion may result in an 
increase or decrease of the incremental costs and thus 

Figure 1 The selection process of eligible studies.
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alter the decision making. A recent review found that, 
in 71 out of 76 economic evaluations on vaccines, the 
inclusion of productivity loss led to more favourable 
ICERs.15 Another recent review found that, in 110 out of 
144 studies on medical interventions except for vaccines, 
the inclusion led to more favourable ICERs.22 The two 
reviews implied that the inclusion of productivity loss 
would probably lead to more favourable ICERs, although 
the inclusion may change the ICERs in both directions 
theoretically.

Table 3 presents a list of diseases where researchers 
would probably consider the productivity losses in 
economic evaluations. The list consists of seven diseases, 
including rheumatoid arthritis, shoulder osteoarthritis, 
chronic musculoskeletal pain, depression, coronary 
artery disease, laryngeal cancer and influenza. All the 
diseases might cause significant productivity loss to 
society, accounting for at least 50% of the total costs. The 
largest number appeared in chronic musculoskeletal 
pain. Reneman et al23 found that the proportion caused by 
this disease accounted for 85% of the total cost. Schwarz-
kopf et al24 found that, in the scenario of depression, the 
proportion of productivity loss in the total cost could be 
as high as 81%. Two studies found that productivity loss 
caused by rheumatoid arthritis accounted for 76% and 
54% of the total costs, respectively.25 26 Even influenza, 
a common infectious disease, might cause significant 
productivity loss, accounting for about 57% of the total 
cost.27

Methodological challenges
Measurement of paid work
Many instruments for the measurement of productivity 
loss from paid work have been developed.4 Selecting 
an appropriate instrument, however, remains chal-
lenging.4 28 Among the reviews we scrutinised, we found 
that the original economic evaluations used different 

instruments, which led to significant heterogeneity in 
outcomes. The inconsistency in selecting instruments 
and the heterogeneous outcomes are concerning, as 
they may threaten the validity and comparability of 
incorporating productivity loss in economic evalua-
tions. The first cause of the inconsistency is the lack 
of standardisation of measurement methods for losses 
from paid work.4 For example, when using the friction 
cost approach, researchers do not have a consensus on 
how to measure the duration and frequency of friction 
periods. Second, most measurement instruments were 
designed for data collection from the patients directly, 
without considering the possibility that many patients 
have limited/no capability to answer the questions due 
to mental or physical conditions. In practice, the igno-
rance of these patients may bias the estimates, and the 
various approaches to deploying agents for these patients 
may further add to the inconsistency. Third, most instru-
ments focus on either absenteeism or presenteeism, 
reflecting either time or capacity loss in paid work, while 
both should be accounted for but few did for both.28–30 If 
researchers select an instrument from dozens of compar-
ators (eg, 42 unique instruments identified by a previous 
review)4 without a consensus on the best choice, incon-
sistency occurs. Therefore, we conclude that the current 
instruments for productivity loss from paid work are not 
always appropriate for economic evaluations. It is similar 
to the findings in a previous review.4

Work quality
Health conditions have impacts on both the quantity and 
quality of work. Employees with diseases may be absent 
from work more frequently (ie, quantity) and perform 
worse (ie, quality) than usual time. Although the concept 
of presenteeism aims to capture the impacts of health 
conditions on work quality, its measurement is chal-
lenging, if not impossible, because of the extremely heter-
ogeneous working contexts. We found some attempts 
in the literature trying to directly measure the change 
in work quality, for example, the Quantity and Quality 
instrument (QQ) and the Work Limitation Question-
naire (WLQ).31–33 The QQ instrument asks patients to 
rate their work quality on recent workdays compared with 
that on ordinary days. The WLQ asks patients about their 
recent work performances such as the difficulty in doing 
work carefully without making mistakes. We also identi-
fied instruments using an indirect approach to measure 
the change in work quality, for example, the Health and 
Labour Questionnaire,34 and the Work Productivity and 
Activity Impairment Questionnaire.35 These instruments 
ask patients to translate the quality change into time loss 
in paid work and then monetary equivalent. No consensus 
exists on which approach (ie, direct vs indirect) is more 
reliable and which instrument provides the best estimate 
on presenteeism. More research is needed to examine 
the validity and reliability of different approaches that 
measure the impact of health conditions on work quality.

Table 3 A list of diseases where researchers are likely to 
consider the associated productivity losses in economic 
evaluations

Typical disease Source

Proportion of 
productivity 
loss in the 
total cost (%)

Rheumatoid arthritis Nathalie et al25 76

Mulligen et al26 54

Shoulder osteoarthritis Grobet et al92 64

Chronic 
musculoskeletal pain

Reneman et al23 85

Depression Schwarzkopf et al24 81

Brettschneider et al93 58

Coronary artery 
disease

Brouwers et al94 53

Laryngeal cancer Johansson et al95 73

Influenza Kohli et al27 57
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Measurement frequency
From the studies we scanned, we found that it was diffi-
cult to determine the most appropriate frequency for the 
measurement of productivity loss. When the losses were 
measured more frequently, patients were more likely to 
recall their memories precisely. Meanwhile, the survey 
costs would increase, and the compliance of respond-
ents would decrease. Since the valuation of productivity 
loss is unlikely made on a single measurement, the ideal 
frequency of measurement should be determined by 
balancing the loss in precision and the increase in survey 
cost and patient burden. So far, no studies have inves-
tigated the effect of different frequencies on response 
accuracy and patient burden. Further research should fill 
the gap and investigate the approach to determine the 
best frequency in different contexts.

Objective measures
Objective measures of productivity loss come from the 
accumulation of real- world data in the working contexts, 
for example, the records of sick leave and the rating of 
working performance. In our review, we found no studies 
applied objective measures. It may be because the relia-
bility of objective measures for productivity loss measure-
ment has not been tested.21 32

We noticed one previous empirical study used objec-
tive measures to validate the subjective measures (ie, 
self- reported questionnaires).36 Validating the subjective 
instruments might be a workable way to use the objective 
measures. However, similar attempts have been rare in 
the literature, and there are no generalisable approaches 
to guide the validation between objective and subjective 
measures. Research is needed to investigate the feasibility 
and validity of using objective measures.

Measurement and valuation of unpaid work
Unpaid work usually includes household work, volun-
tary work, childcare, etc. The time spent on unpaid work 
varies significantly between individuals and families. Our 
review found that very few economic evaluations incorpo-
rated productivity losses from unpaid work. It is possibly 
because very few instruments have been developed for 
the measurement of unpaid work losses.4 Consequently, 
this type of loss has very limited influence on decision 
making.

Although two common methods are available for esti-
mating productivity losses from unpaid work (ie, oppor-
tunity cost and replacement cost), both methods have 
drawbacks in practice that are difficult to overcome. For 
example, both require the patients to recall how much 
time they usually spend on unpaid work (eg, house-
hold work) when they are healthy. However, this recall 
is usually imprecise, especially when the recall period is 
long and/or the responses are from those with limited 
memory capacity. So far, little is known about how to 
precisely capture losses from unpaid work and relevant 
research is needed for extensive investigation.

DISCUSSION
Research agenda in China
In this review, we summarised the recommendations of 
HTA guidelines in different countries and regions on the 
inclusion of productivity loss in economic evaluations 
and how frequently the losses were incorporated in the 
evaluation practices. We noticed the difficulties in main-
taining the comparability and transparency of the meas-
urement and valuation of productivity loss by identifying 
several (out of many) unresolved methodological issues. 
The most urgent task is to address the lack of standardisa-
tion and guidance regarding the inclusion of productivity 
loss. Other tasks include measuring unpaid work losses, 
developing comprehensive instruments covering both 
absenteeism and presenteeism in paid and unpaid work, 
investigating the appropriate measurement frequency 
for different types of productivity loss, exploring the 
feasibility of objective measures and achieving consensus 
on using the measurement methods such as the friction 
cost and replacement cost approaches.

Since the societal perspective is gaining increasing 
support from the Chinese health economists in the post-
pandemic era,7 8 the consideration of productivity loss 
in economic evaluations becomes preferable. However, 
due to the lack of fundamental research infrastructures 
such as established data sets and validated questionnaires 
in China, the research progresses in China on produc-
tivity loss is challenging and no basis exists for adequately 
resolving the methodological issues we identified from 
the systematic reviews. At this stage, a realistic solution 
for the Chinese is to bypass the existing methodological 
challenges temporarily and learn from the guidelines of 
other countries and the mature methods for the iden-
tification, measurement and valuation of productivity 
loss. The Chinese health economists may also conduct 
explorative studies to develop measurement and valua-
tion methods suitable for China. By acknowledging the 
specific methodological and ethical challenges8 37 and 
the recent efforts in defining a clear cost inventory in 
economic evaluations for the Chinese population,38–40 
we propose a down- to- earth research agenda in China 
to facilitate the advancement of research on productivity 
loss.

Developing a disease list
The Chinese health economists could establish a 
consensus on the list of diseases where productivity 
loss should be incorporated in economic evaluations 
to avoid underestimating total costs to society. We have 
proposed a brief list (table 3) from this review and call 
for attention to rheumatoid arthritis, shoulder osteoar-
thritis, chronic musculoskeletal pain, depression, coro-
nary artery disease, laryngeal cancer and influenza. This 
is not a complete list, however. Future research should 
screen the economic evaluation literature for a complete 
list of diseases, identify the proportion of productivity 
loss caused by the diseases in the total costs and examine 
whether the incorporation of productivity loss alters 
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the decision making in disease- specific scenarios. If 
the productivity losses caused by the diseases are large 
enough to influence the decision making, economic eval-
uations targeting these diseases should consider produc-
tivity loss. To develop such a disease list, explicit inclu-
sion and exclusion criteria should be established. The 
rationale should be provided in the list that, without the 
incorporation of productivity loss, how the total cost may 
be underestimated. Also, a dynamic list is recommended, 
which could be updated regularly to account for the 
possibility that some health conditions cause time- varying 
productivity losses to society.

From specific to generic instruments
Chinese health economists may start with developing 
disease- specific questionnaires for productivity loss 
measurement. Although many instruments in current 
practice are generic, we found that disease- specific ques-
tionnaires are commonly used in the literature. They are 
preferable because patients are more familiar with the 
questions tailored to the disease context and it is easier 
for them to translate the questions into a reliable assess-
ment of the losses from work.2 21 However, Chinese econ-
omists should keep in mind that the losses from work are 
from the disease itself and the impact of its comorbid-
ities.2 The use of specific questionnaires may therefore 
underestimate the overall productivity losses incurred 
by the disease as they usually cannot capture the impacts 
of comorbidities. Therefore, the pros and cons of the 
specific questionnaires should be adequately recognised, 
which may pave the way for the establishment of generic 
instruments in China.

Quality of life (QoL) and productivity loss
The correlation between QoL valuation and productivity 
loss makes it possible to indirectly estimate the losses 
based on QoL measures, on occasions when it is extremely 
difficult to directly collect the required information for 
productivity loss.41 An explorative study shows prom-
ising results by establishing a prediction model using 
EQ- 5D data.42 Since the Chinese health economists are 
familiar with the application of established QoL instru-
ments among the Chinese population,43 44 they could 
explore the correlation between productivity loss and 
health state valuation in China and establish a prediction 
model. The validation process is necessary by comparing 
the predicted productivity losses with the conventionally 
measured losses, for which a translated and validated 
direct measurement questionnaire is required.

It is worth noting that the indirect estimation approach 
has unresolved issues. For example, it is unclear how to 
predict productivity loss from unpaid work using QoL 
data, and little is known about how to tease out the 
concerns of double- counting when using the productivity 
loss predicted by QoL data. Although further studies 
are required to resolve these issues and validate the 
approach, the indirect estimation is a practical solution 

and preferable to ignoring the productivity loss in China 
where the direct measures are usually unavailable.

Instruments for China
Since the measurement of absenteeism in paid work is 
more frequently conducted in economic evaluations than 
presenteeism and unpaid work loss, the Chinese experts 
could translate some instruments for absenteeism and 
conduct validation studies among Chinese employees. If 
the instruments are proven valid, researchers could use 
them in practice directly. If they are found invalid in the 
Chinese context, new instruments should be developed 
specifically for China. It should be noted that the use of 
country- specific instruments should not hamper interna-
tional comparability. That is, the measured productivity 
losses in China using the China- specific instruments 
should be able to be compared with the results in other 
countries, using some mapping algorithms. The measure-
ment of the losses in unpaid work seems not an urgent 
task in China due to the existing methodological issues, 
but we encourage exploratory attempts.

The previous recommendations are necessary steps 
towards the improvement of research on productivity 
loss in China. Since economic evaluations have increas-
ingly been used to inform public- funded insurance for 
reimbursement decisions, we are optimistic that more 
researchers will recognise the importance of incorpo-
rating productivity loss in economic evaluations.

Limitations
This review has several limitations. First, we primarily 
searched guidelines written in English and then referred 
to supplementary sources for guidelines not written in 
English. We completely depended on the supplementary 
sources regarding their interpretations for the latter cate-
gory, but we recognise the risk of importing inaccuracy 
interpretations. Second, when pooling the frequencies of 
different reviews and calculating the average probability 
of an economic evaluation incorporating productivity 
loss, we did not remove the duplicates between different 
reviews. We recognise the limitation may impact the accu-
racy of pooled probabilities. Third, we applied an ad hoc 
approach of selecting the cut- off level for the establish-
ment of a brief disease list. Though we had a thorough 
discussion among coauthors, we did not know the impact 
of using other cut- off levels. More studies are warranted 
to explore the impact of using different cut- off levels 
to determine the scenarios where the incorporation of 
productivity loss should be recommended.

Conclusions
This review summarised the recommendations of HTA 
guidelines in different countries and regions on the 
inclusion of productivity loss in economic evaluations 
and the arguments supporting inclusion and exclusion. 
Though most guidelines recommend excluding produc-
tivity loss in the base case analysis, an increasing number 
of guidelines recommend an inclusion approach in the 
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base case or additional analyses. In the postpandemic 
era, a broader perspective for medical decision making 
is gaining an increasing supportive voice. We expect that 
more guidelines will shift future economic evaluations 
from narrower perspectives to a societal perspective or 
adopt a both- perspective approach, allowing the decision 
makers to have a more comprehensive consideration of 
the impact of productivity loss.

We identified the existing methodological challenges 
in the measurement and valuation of productivity loss 
that hamper the comparability and transparency of 
economic evaluations. Recognising these issues and the 
specific research context in China, we proposed a prac-
tical research agenda for the inclusion of productivity 
loss in health economic evaluations. We anticipate the 
additional guidelines that may be suitable for Chinese 
practitioners and decision makers that facilitate the prog-
ress on productivity loss measurement and valuation. 
The progress would contribute to the harmonisation of 
methods of including, measuring and valuing produc-
tivity loss within international studies.
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