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Abstract
This paper contributes to the literature on old employ-
ment barriers by exploring empirically the relative 
importance of mental versus physical health in deter-
mining work. It combines regression and variance de-
composition analyses to quantify the respective role 
of mental and physical health. The data used are from 
SHARE and inform in great detail on the health but 
also work status (employment and hours) of individu-
als aged 50+, interviewed between 2004 and 2017 in 
21 European countries. The main result of the paper is 
that of the rather limited role of mental health –  in com-
parison with physical health –  in accounting for older 
individuals’ work. The paper also shows that health 
(physical or mental) is much better at predicting old 
people’s propensity to be in employment than the num-
ber of hours they work. Finally, the paper reveals that, 
in comparison with women, men’s work appears to be 
more driven by their health status.
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1 |  INTRODUCTION

This paper is about older individuals’ employment and more precisely about the barriers they 
face that may lead to a lower propensity to be in paid employment and/or fewer hours of work. 
The focus is on the supply side of the labour market, but bearing in mind that when it comes 
to labour, what we observe is always the result of the interaction of labour supply and labour 
demand. More exactly, the focus is on the role of health and the relative contribution of mental 
vs. physical health in determining old people's work. There are, of course, many other barriers to 
old employment. They will not be examined here. Some of these barriers originate more on the 
demand side of the labour market (i.e. correspond to some firms’ reluctance to employ or recruit 
older workers) and have been studied by Hutchens (1986), Hutchens (2010), Dorn and Sousa- 
Poza (2010), Dostie (2011), Skirbekk (2004), van Ours and Stoeldraijer (2011), Vandenberghe 
(2011), Vandenberghe et al. (2013), Vandenberghe (2013) or Delmez and Vandenberghe (2018). 
Other barriers point at the supply side of the labour market but should be distinguished from 
health barriers studied here. Economists have documented the important role of (early)pension 
schemes and other welfare regimes in enticing people to withdraw early from the labour force 
(Blöndal and Scarpetta, 1999; Jousten et al., 2010). There is also a large economic literature on 
joint retirement among dual- worker couples (Michaud et al., 2020).

What is our contribution to the literature on work and health and what are the main elements 
mobilized in this paper?

First, the main aim of this paper was to quantify the relative importance of mental health 
is driving key dimensions of work beyond the age of 50, namely the participation in employ-
ment and the number of hours people work. By relative, we mean in comparison with physical 
health. In a sense, the paper is a response to invitations (Layard, 2013) to pay more attention to 
mental health in labour economics.1 There are many works of the relationship between physical 
health and old work or retirement (see French and Jones, 2017 for a recent review), physical 
health and work capacity (Jousten et al., 2010; Coile et al., 2016; Banks et al., 2016 or Wise, 
2017 and Vandenberghe, 2020). Several papers have studied the role of mental health (Catalano 
et al., 1999; Clarfield, 2009; Frijters et al., 2010; Frijters et al., 2014; Lu et al., 2009; OECD, 2012). 
Surprisingly, there are few papers, at least authored by economists, that look simultaneously at 
physical and mental health, and try to quantify their respective contribution to work. One ex-
ception is Pacheco et al. (2014). Using 2008 data from New Zealand for respondents aged 15– 65 
(we only consider those aged 50– 59), the authors find evidence that both types of health matter a 
lot for employment (they do not consider hours). Another difference is that they do not focus on 
estimating the relative importance of mental and physical health. This said, like us, they consider 
gender differences, and unlike us, they allow for interaction between physical and mental health.

Second, as already mentioned, this paper considers both the extensive (employment) and the 
intensive margin of work (hours worked when in paid employment). Most existing papers only 
consider the propensity to be in employment, and do not look at the relationship between (phys-
ical or mental) health and the number of hours worked.2

Third, the focus here is on people aged 50– 59. The choice of this age range is driven by data 
availability.3 More fundamentally, it is justified by the wish to capture the relationship between 
(mental) health and employment that exists in the absence of systematic access to (early)retire-
ment benefits, that is, before workers attain eligibility for public pensions and other replacement 
benefits. As a robustness check, we replicate the analysis by using only individuals aged 50– 54, 
who we assume are even less likely than those aged 55– 59 to access (early)retirement benefits.

Fourth, this paper uses a variance decomposition method to quantify (and compare) the con-
tribution of mental versus physical health to work past the age of 50. Traditionally, economists 
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rely on the direct comparison of estimated coefficients. But this approach has limitations. One of 
them is that the underlying metrics differ greatly and compromise interpretation. For instance, 
when it comes to the propensity to be employed, how to compare the coefficient capturing the 
contribution of body mass index and those delivered by a categorical variable reflecting people's 
mental health? To overcome this non- comparability/non- commensurability problem, we pro-
pose using the method pioneered by Fields (2003) in labour economics and used more recently by 
Jusot et al. (2013) in health economics. It consists of combining regression analysis and variance 
decomposition. Fields (2003) shows how regression models can be supplemented by variance 
decomposition analyses to learn the relative importance of different explanatory factors.4 In re-
gression analyses, the emphasis is on coefficients and statistical significance; in decomposition, 
it is on the information content of the variables in question. In short, the idea is to consider the 
variance of labour outcomes (employment or hours) explained by the different groups of vari-
ables of the model, singularly physical and/or mental health and compute the respective shares 
that can be attributed to each group. The ratio of these shares provides an estimate of the relative 
importance of mental vs. physical health in driving work beyond the age of 50.

Fifth and finally, it is worth stressing that we quantify the contribution of mental versus/ 
physical health simultaneously for 21 countries (Austria- AUT, Belgium- BEL, Switzerland- CHE, 
Czech Rep.- CZE, Denmark- DNK, Spain- ESP, Estonia- EST, France- FRA, Greece- GRC, Croatia- 
HRV Hungary- HUN, Ireland- IRL, Israel- ISR, Italy- ITA, Luxembourg- LUX, the Netherlands- 
NLD, Poland- POL, Portugal- PRT, Slovenia- SVN, Spain, Sweden- SWE). And compared to many 
existing works on health and work this one has the advantage that it uses only a fully harmonized 
data set: the Survey of Health, Ageing and Retirement in Europe (SHARE).5

The rest of this paper is organized as follows. In Section 1, we present our method of analysis. The 
SHARE data on physical and mental health used in this empirical paper are presented in Section 2. 
Section 3 presents the main results of the paper, the robustness checks, as well as our discussion of 
the magnitude of attenuation and justification/reverse causality biases. Section 4 concludes.

2 |  METHODOLOGY

The first step of the analysis consists of estimating, using data on individuals i in country j, 
the relationship between labour outcomes (EMPL or HOURS) and items reflecting physical 
(PHEALTH) or mental health (MHEALTH).

with Z = EMPL,HOURS, Xi,j a list of controls and �j the country fixed effects.
The above model can be specified with (PHEALTH) and (MHEALTH) being (i) indices aggre-

gating the many items in SHARE describing people's health, or (ii) vectors containing the full list 
of items underpinning these indices. In this paper, the model is estimated using OLS, 2SLS(IV) 
or Probit as employment (EMPL) is a binary labour outcome. The point is that, in a second step, 
we can use the model- predicted labour outcomes as linearly decomposable measures in both 
physical and mental health.

with Z = EMPL,HOURS

(1)Zi,j = �Z0 + �Zp PHEALTHi,j + �ZmMHEALTHi,j + �ZXi,j + �Zj + �Zi,j

(2)Ẑi,j = �̂
Z

0 + �̂
Z

p PHEALTHi,j + �̂
Z

mMHEALTHi,j + �̂
ZXi,j + �̂

Z

j
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The, respectively, physical vs. mental health predicted parts are given by

with Z = EMPL,HOURS

And the parts to be attributed to the control variables and to the country fixed effects corre-
spond to

with Z = EMPL,HOURS
Following Fields (2003) and Jusot et al. (2013), we propose quantifying the contribution of 

physical versus mental health to labour outcomes using the variance of the model- predicted la-
bour outcomes �

(

Ẑi,j

)

 as a reference. That variance is decomposable by sources. And the decom-

position has certain properties.6 Whatever the exact list of health variables, or estimation method 
used (OLS, IV, Probit) for estimating Equation (1), the decomposition of the model- explained 
variance is simply given by the covariance between each regressor (or group of regressors) and 
the labour market outcome of interest.

with Z = EMPL,HOURS

And the relative importance of mental versus physical health in predicting labour outcomes 
can be expressed as

with Z = EMPL,HOURS

3 |  DATA

To implement the above analysis, this paper uses microdata from waves 1, 2 and 4 to 7 of the 
SHARE survey covering the years 2004 to 2017 with 2- year intervals.7 All retained individuals are 
aged 50– 59 and lead to a total of 61,293 observations (individuals X  waves; Table 1). Data limita-
tions of different sorts (missing values for one of the key dimensions of our analysis…) explain 
that we retain only 21 out of the 29 participating countries.8

SHARE contains a rich set of items describing people's work (incl. their employment status 
and hours of work) but also their physical and mental health status. In SHARE, the numerous 
physical health items can be split in two broad categories: subjective (Table 2) and objective 

(3)Ẑ
p
i,j
= �̂

Z

p PHEALTHi,j

(4)Ẑmi,j = �̂
Z

mMHEALTHi,j

(5)ẐXi,j = �̂
ZXi,j

(6)Ẑ�
i,j = �̂

Z

j

(7)�
(

Ẑi,j

)

= cov
(

Ẑi,j, Ẑ
p
i,j

)

+ cov
(

Ẑi,j, Ẑ
m
i,j

)

+ cov
(

Ẑi,j, Ẑ
X
i,j

)

+ cov
(

Ẑi,j, Ẑ
�j
i,j

)

(8)ratioZ = cov
(

Ẑi,j, Ẑ
m
i,j

)

∕
(

cov
(

Ẑi,j, Ẑ
m
i,j

)

+ cov
(

Ẑi,j

)

Ẑ
p
i,j

)
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(Table 3). Most physical health items in SHARE are self- reported/subjective (Table 2) but many 
also explicitly refer to conditions diagnosed by health professionals (heart attack, hypertension, 
cholesterol, stroke, diabetes, lung disease, cancer) or measured by the SHARE interviewers like 
the maximum grip strength of respondents (see two columns before last of Table 3).

In SHARE mental ill- health essentially means depression/suicidality: melancholy, dimin-
ished interest, sleep disorders or suicidal thoughts. The detailed list of items used to assess men-
tal health is reported in Table 4. It logically covers the above- listed dimensions of respondents’ 
mood or feelings. They represent depressive symptoms that, once taken together, give a fair idea 
of people's mental health. The 12 items are those used to build the EURO- D scale which has been 
validated in earlier cross- European studies of depression prevalence (Guerra et al., 2015; Prince 
et al., 1999).

T A B L E  1  SHARE data. Respondents aged 50- 59a by country and waveb

(Waves)

1 2 4 5 6 7c Total

AUT 207 245 1310 892 472 6 3132

BEL 742 1032 1734 1690 1609 33 6840

CHE 153 469 1170 761 514 13 3080

CZE – 877 1363 1123 728 13 4104

DEU 437 746 254 1777 1132 11 4357

DNK 306 888 791 1345 1116 41 4487

ESP 351 576 857 1446 877 27 4134

EST – – 1679 1108 1183 – 3970

FRA 493 845 1617 1038 858 22 4873

GRC 468 1074 – – 1158 108 2808

HRV – – – – 730 – 730

HUN – – 925 – – – 925

IRL – 297 – – – – 297

ISR 452 602 – 428 204 – 1686

ITA 390 747 759 1065 1165 28 4154

LUX – – – 552 476 – 1028

NLD 550 884 688 1032 – – 3154

POL – 900 368 – 401 22 1691

PRT – – 586 – 315 – 901

SVN – – 843 749 865 – 2457

SWE 489 643 210 733 400 10 2485

Total 5038 10,825 15,154 15,739 14,203 334 61,293
aWe exclude respondents younger than 50.
bWave 1 [2004], Wave 2 [2007], Wave 4 [2011], Wave 5 [2013], Wave 6 [2015], Wave 7 [2017]. Wave 3 [2009] only contains life 
histories and is not used here.
cIn wave 7 the questions on mental health were only asked to first- time participants (they are thus missing for the majority of 
SHARE respondents). The priority for wave 7 was to collect life history data.

Source: SHARE 2004– 2017.
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Hereafter, we will make use of the multiple items describing physical and mental health but 
also of indices. These are computed as the first principal components of the separate items listed 
in Tables 2– 4. The computed index is always reported in the last column.

Table A1 in the Appendix describes the control variables that together with country and wave/
year fixed effects form Xi,j in Equation (1); namely the respondent highest educational attain-
ment, the fact that she/he is single and has a (first- generation) immigration background. Finally, 

T A B L E  2  Physical health (subjective) items and indicesf: individuals aged 50– 59. Country averages

General 
Healtha 

Long- term 
illnessb 

Limited in 
activitiesc 

# Limitations 
(daily living)d 

Limitations 
(instrumental)e 

Subjective 
health indexf 

AUT 2.71 0.40 2.52 0.07 0.13 −0.41

BEL 2.78 0.40 2.53 0.12 0.16 −0.37

CHE 2.44 0.30 2.69 0.04 0.07 −0.65

CZE 3.07 0.43 2.45 0.08 0.13 −0.21

DEU 2.98 0.52 2.47 0.08 0.10 −0.23

DNK 2.31 0.44 2.63 0.07 0.10 −0.63

ESP 2.92 0.36 2.76 0.06 0.09 −0.42

EST 3.50 0.59 2.40 0.15 0.17 0.09

FRA 2.88 0.34 2.61 0.09 0.11 −0.39

GRC 2.44 0.22 2.84 0.03 0.06 −0.73

HRV 2.98 0.48 2.53 0.08 0.08 −0.27

HUN 3.44 0.60 2.38 0.15 0.27 0.09

IRL 2.18 0.30 2.77 0.12 0.10 −0.78

ISR 2.71 0.41 2.68 0.07 0.23 −0.45

ITA 2.82 0.28 2.73 0.05 0.07 −0.48

LUX 2.76 0.41 2.54 0.07 0.09 −0.40

NLD 2.72 0.43 2.38 0.06 0.13 −0.36

POL 3.42 0.53 2.44 0.15 0.14 0.02

PRT 3.42 0.44 2.51 0.16 0.16 −0.04

SVN 2.98 0.39 2.55 0.11 0.10 −0.30

SWE 2.42 0.46 2.56 0.07 0.11 −0.54
a1(good)- 5(bad), European scale.
bYes (1) No (0). Recoded.
cLimited in activities because of health [3(no)- 1 (severely) scale].
dNumber of limitations with activities of daily living (ADL) (0– 6 scale). ADL comprises 1. bathing, 2. dressing, 3. eating, 4. 
getting into/out of bed, 5. using the toilet and 6. walking across a room. ADLs measurements estimate essential faculties needed 
for survival while instrumental activities of daily living while (iADL) –  see below –  are described as important competencies 
required for living independently in a community.
eNumber of limitations with instrumental activities of daily living (iADL) (0– 9 scale). iADLs comprises 1. Eating, such as 
cutting up your food 2. Using a map to figure out how to get around in a strange place 3. Preparing a hot meal 4. Shopping for 
groceries 5. Making telephone calls 6. Taking medications 7. Doing work around the house or garden 8. Managing money, such 
as paying bills and keeping track of expenses 9. Leaving the house independently and accessing transportation services.
fFirst principal component of a– e items (the higher, the worse is people's perceived health). Principal component analysis is 
carried with all countries pooled. Displayed values correspond to the predicted score values divided by standard deviation.

Source: SHARE 2004– 2017.
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summary statistics about our two labour outcome variables (employment and hours) are also 
available in the Appendix (Table A2).

4 |  RESULTS

4.1 | Main results

The principal results of interest are those on the relative contribution of physical versus mental 
health to labour outcomes. Here, we will not extensively comment on the intermediate OLS or 
Probit estimations of Equation (1). Simply, coefficient estimates generally show that ill- health 
(physical or mental) negatively correlates with employment and, to a lesser extent, hours. The 
tables exposing these regression results are available in the Appendix (Table A5, A6). In Table 5 
we report on the results of the variance decomposition announced by Equation (7). The underly-
ing coefficients are from the OLS- estimated Equation (1) where health regressors consist of 
health indices.9 More precisely, Table 5 reports the covariance shares cov

(

Ẑi,j, Ẑ
p
i,j

)

;cov
(

Ẑi,j, Ẑ
m
i,j

)

, 

corresponding to Equation (7) that quantify the contribution of the different dimensions of 
health. Several things are immediately visible.

First and foremost, we see that, for both men and women aged 50– 59, the contribution of 
physical health dominates that of mental health. This is true for the extensive margins of work 
(EMPL). On average for men aged 50– 59, physical health (PHEALTH) captures 49.42%- points 
of the employment variance, whereas mental health (MHEALTH) explains only 10.32%- points 
of the model- explained variance. At the bottom of Table 5, this translates into a ratio of mental 
health to total health of 0.17, meaning that only 17% of the total contribution of health to em-
ployment can be attributed to mental health. Note that that ratio is significantly different than 0 
at a 0.001% threshold. Overall, these ratios range from 0.10 to 0.21 underlining the limited contri-
bution of mental health to employment. And those obtained when focusing on the respondents 
age 50– 54 are very similar to those obtained with the larger age band.

Second, considering the intensive margin (HOURS), we see that the explanatory power of 
health (physical + mental) is intrinsically more limited than for employment. While health 
(physical + mental) accounts for 32– 69% of the employment rate variance, the corresponding 
percentages for HOURS are only 6– 11%.10 What is more, and in echo with the above results 
on the dominance of physical health, we find almost no statistically significant contribution of 
mental health to the number of hours worked. In short, it is only for physical health that we find 
a contribution to the variance of HOURS; and it is of smaller magnitude than the equivalent con-
tribution to the variance of EMPL.

A third interesting result is the gender asymmetry in these effects. The overall contribution of 
health (i.e. physical + mental) to EMPL or HOURS is systematically lower amongst female respon-
dents. This result accords with those of Blundell et al. (2021). While health explains 31.5%- points 
of the employment variance of women aged 50– 59, it explains a bit more than 59%- points for 
men. As to HOURS for men aged 50– 59, physical health explains 12%- points of the variance, 
while only 6.68%- points for women. Physical health explains 28.24%- points of the variance of 
EMPL among women aged 50– 59, while the corresponding value for men is 49.42%- points. The 
contrast is even stronger for mental health, for which the female/male values are, respectively, 
3.31%- points and 10.32%- points. Finally, the ratios of mental health to total health contributions 
reported at the bottom of Table 5 also manifest that women's mental health plays a lesser role 
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for EMPL (0.10 vs. 0.17). There is no equivalent result for HOURS as the contribution or mental 
health to HOURS is nil (or even negative) for both men and women.

4.2 | Robustness analysis

As a robustness check of the above results, we conduct four analyses. The first one simply con-
sists of replicating the regression and variance decomposition using the data on the SHARE re-
spondents aged 50– 54. Why? To assess the bias that may be caused by alternative exit routes 
from the labour market, for example, early retirement, generous disability regimes. The presence 
of these may for instance amplify the relationship between ill- health and the likelihood of non- 
employment. But, logically, respondents aged 50– 54 are less likely to benefit from easy access 
to these exit routes. And if it is causing a bias, then the latter should be less important amongst 
individuals aged 50– 54 than those forming the 50– 59 age band. The point is that, when focusing 
on respondents aged 50– 54, our key results remain unchanged. As we have already seen in Table 
5, estimates for individuals aged 50– 54 are very similar to those obtained for those aged 50 to 59.

The second robustness check consists of estimating Equation (1) using the detailed list of 
health items underpinning the health indices used above (i.e. long- term illness, limitations in 
daily activities, heart attack, cholesterol, diabetes, depression described in Tables 2– 4). The de-
tails regression results are available in the Appendix (Table A6). Those for the variance decompo-
sition are reported in Table 6. They are qualitatively very similar to the ones exposed in Table 5. 
We still get that physical health dominates mental health in accounting for participation to em-
ployment and the number of hours worked, be it for the 50– 59 years old or for those aged 50– 54. 
We verify that dominance for men and women. We also keep finding gender differences although 
to a lesser extent. Overall health (physical + mental) is more predictive of labour outcomes for 
men than women. And the relative contribution of mental health to employment participation 
remains smaller for women. One difference with Table 5 is that mental health plays a slightly 
larger role in explaining HOURS, with shares ranging for 1.42– 7.5%- points.11

Third, in the Appendix (Table A3), the reader will find our results when dropping the item 
general health from our physical health index (i.e. the first item described in Table 2). The general 
health question (also called self- reported health) might confound physical and mental health. It 
is, thus, worth checking whether our estimates of the importance of physical health in explaining 
labour outcomes is reduced when excluding that item, and symmetrically that of mental health 
is on the rise. The answer is no. Results remain very similar to those reported above in Table 5.

Fourth, also in the Appendix (Table A5) we report on our last robustness check. It consists 
of re- estimating Equation (1), for employment (EMPL) only, but using Probit instead of OLS.12 
This is in principle more adequate given the binary nature of responses about employment and 
also the fact that, at its core, our variance decomposition analysis rests on predicted values.13 But 
again, resorting to Probit- estimated coefficients does not seem to make much of a difference.

4.3 | Attenuation, justification biases, reverse causality

Most observers would rightly stress that all the results presented so far in the paper rest exclu-
sively on observed health. What is the risk of bias? Blundell et al. (2021) contains an excellent 
review of potential biases when estimating the relationship between health and work. Hereafter, 
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we will focus on those affecting coefficients estimated using self- reported health items; namely 
the attenuation bias and the justification bias (i.e. a particular form of reverse causality).

Baker et al. (2004) consider self- reported measures of health of the sort we get in SHARE 
as noisy measures of a latent (unobserved) health stock H.14 If PHEALTH and MHEALTH in 
Equation (1) essentially consist of self- reported items, they can deviate from the actual health 
stock. Abandoning temporarily the distinction between mental and physical health, we formally 
have

In that expression the deviation term � i,j could amount to a randomly distributed reporting/
measurement error, creating a wedge between the estimated coefficient and the true one �̃Z. The 
term VAR (�) on the denominator of the fraction in Equation (10) captures the attenuation bias. 
We see that noise, that is larger VAR(�), pushes the OLS- Probit- estimated �Z towards zero.

This said, given our focus on the relative contribution of mental versus physical health, with 
SHARE data the real risk is to have more of that attenuation bias for mental than physical health. 
In SHARE, there is a limited number of items describing people's mental health. Conversely, 
SHARE abounds in items documenting physical health, meaning that for the latter the atten-
uation bias is potentially less important. To assess that risk of asymmetry, we re- estimate the 
shares of variance to be attributed to physical versus mental health with alternative reduced sets 
of physical health variables as regressors. More specifically, we drop from the list of regressors 
all the objective, doctor- diagnosed conditions or surveyor measurements listed in Table 3. The 
re- estimation of Equation (1) is likely to deliver a lower bound of the contribution of physical 
health to EMPL and HOURS that is comparable to what we view as a lower bound estimate of 
the contribution of mental health. Results are reported in Table 7. They are very similar to those 
reported above (Tables 5, 6). In particular, the share of variance to be attributed to physical health 
does not shrink: it was 49.42% for men aged 50– 59 in the baseline analysis. It is now 48.93%. The 
share of mental health was 10.32% and now 10.33%. We, thus, conclude that the risk of asymmet-
ric attenuation biases in our results is limited. Note also that we still find, with this re- estimation, 
that physical health matters more than mental health. At the bottom of Table 7, for employment 
(EMPL), the ratio quantifying the importance of mental health ranges from 12 to 21%, still stress-
ing its limited contribution relative to physical health. And we keep finding a quasi- non- existent 
contribution of mental health to HOURS. We also keep finding that women's health (physical or 
mental) is a weaker predictor of labour outcomes, and that hours are generally less impacted by 
health than employment.

But, as stressed by Blundell et al. (2021), it is unlikely that � i in Equation (9) just amounts to 
noise (i.e. measurement error), implying that attenuation bias is not our only concern. If it is 
more than noise, Equation (10) could become

(9)HEALTHi,j = Hi,j + � i,j

(10)�Z =
�̃
Z
VAR (H)

VAR (H) + VAR (�)

(11)�Z =
�̃
Z
VAR (H) + COV (�, �)

VAR (H) + VAR (�)
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And COV (�, �) on the numerator –  where � is the residual of Equation (1) –  is different than 
zero. What is more, it is likely that COV (𝜀, 𝜏) > 0 due to reverse causality. The latter problem 
is well- known from people who study empirically the relation between work and health. Here, 
reverse causality means that (part of) the observed labour outcomes (i.e. WORK and HOURS) is 
determining the level of observed mental or physical health. And that could be the case if there 
is justification bias (Baker et al., 2004). This happens when survey respondents report values of 
PHEALTH and MHEALTH (and thus of � i) that are driven by their labour- market status. The 
concern is that un-  or under- employed individuals report a lower level of health to justify their 
absence or lack of employment. And as Equation (11) shows, this potentially translates into an 
OLS- Probit estimated �Z that is larger than the coefficient of interest �̃Z, thus causing an exag-
geration bias. So far, the literature remains inconclusive about the importance of the justification 
bias. O'Donnell et al. (2015) suggest it is important (and dominates the attenuation bias men-
tioned above). However, Stern (1989) and Dwyer and Mitchell (1999) and Vandenberghe (2020) 
do not find that the justification bias prevails.

A first point that can be made is that what matters in this paper is the relative importance of 
physical versus mental health. Ceteris paribus, not taking into account the justification bias cre-
ates a risk of overestimating the specific contribution of each of them in terms of labour outcome 
but not necessarily of their relative importance. If the magnitude of the justification bias is more 
or less the same for both mental and physical health, then there is a good chance our estimates of 
their relative contribution at the bottom of Tables 5, 6 or 7 might be correct.15

But, we think it is possible to go further. Our approach hereafter consists of using instrumen-
tal variables (IV) to address the risk of reverse causality/justification bias. Following Ettner et al. 
(1997) and Mete and Schultz (2007), we propose using initial, inherited health and childhood 
circumstances as instruments. With SHARE it is possible to instrument respondents’ later- life 
health with their initial (i.e. pre- labour market entry) health endowment. In SHARE, respon-
dents report their health status from birth until the age of 15. SHARE also contains proxies of 
the more inherited health endowment; namely the death status of the parents. To construct this 
death status, we consider whether parents are currently alive, and if they have died we consider 
whether they prematurely died (i.e. they died younger than the median age at death in the con-
sidered country) or not. This variable can be considered as a proxy of the genetic background of 
the respondent under the assumption of inter- generational transmission of health (trannoy2010). 
Finally, SHARE contains information on exposure to stressful childhood circumstances: stressful 
events, financial hardship or even hunger episodes. These cannot be considered as direct com-
ponents of the health endowment but research abounds to suggest that they causally influence 
later- life health (van den Berg et al., 2016).

Results are on display in Table 8. The bottom of the table contains the results of the tests for 
weak instruments or under- identification, as well as those for overidentification. We strongly 
reject the null of no statistically significant relationship between the instruments (childhood 
circumstances and health endowment) and the 50– 59  health indices. This demonstrates that 
childhood circumstances and health issues (both physical and mental) and parental death status 
are strong predictors of health status at a much more advanced stage of life, in line with what 
Ettner et al. (1997) observed for the United States. The bottom of Table 8 also displays the results 
of the Sargan test. This is a test of overidentifying restrictions. The joint null hypothesis is that 
the instruments are valid, that is, uncorrelated with the error term. Except for men aged 50– 59 
and for hours, we find high p- values, which support the validity of the instruments. All in all, 
these two sets of results indicate that our instruments are likely to satisfy the IV assumptions 
(Angrist et al., 1996). We validate the assumption that our instruments are good predictors of 
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both mental and physical health at the age of 50– 59. We also find it plausible that respondents 
who suffered from poor health during childhood had parents who died prematurely or where 
exposed to stressful circumstances are affected in their older work lives primarily through their 
health. Also, by controlling for other potentially important mediators (such as educational at-
tainment, marital or immigration status), we minimize the influence of unobservable childhood 
experiences through which a direct effect of the instruments on the old labour outcomes (EMPL, 
HOURS) might operate.

Turning to the upper part of Table 8, the more substantive results tend to confirm the asym-
metric role of physical (PHEALTH) vs. mental health (MHEALTH). First, even more than before, 
we find with IV that physical health's contribution to employment outweighs that of mental 
health. With IV, physical ill- health (PHEALTH) remains the only dimension of health that is 
negatively impacting employment and hours. We also find health has not statistically significant 
impact on hours. And the gender asymmetry remains, with employment being more determined 
by health for men.

4.4 | Country heterogeneity

Any estimated contribution of physical and mental health could depend on the conditions af-
fecting the final labour market equilibrium. And the latter might vary a lot across countries de-
pending on many factors. Employment rates past 50 vary a lot; something that our SHARE data 
clearly shows (Table A2). On the labour supply side, the employment rate for older individuals 
depends on the generosity of early retirement pathways. More on the demand side, it depends on 
the willingness of employers to hire or keep older workers, or on how they are enticed/helped to 
accommodate people with mental and physical limitations. More generally labour market insti-
tutions could affect the resulting equilibrium allowing (or not) people with a mental or physical 
disability to easily change job within or across employers. At the very least the large heterogene-
ity across European countries could lead to much contrasted results between the 21 countries 
that we have pooled so far.

A fully fledged investigation of the role of institutions is beyond the scope of this research. 
But, at the very least, we can provide some evidence on country heterogeneity. To do so, we rep-
licate the estimation of our variance decomposition analysis country by country. To avoid doing 
the analysis on sometimes very small sample sizes, we only consider the largest age band 50– 
59, and we pool men and women. Table 9 contains the key results. What we can say it that, for 
all countries with no exception, for employment, the contribution of physical health outweighs 
that of mental health. We also verify that hours are much less affected by health than employ-
ment. And when they are affected –  for instance in the case of Denmark (DNK), Spain (ESP) and 
Estonia (EST) –  it is only by physical health. Mental health almost never emerges as a statistically 
significant contributor to hours. In short, the country- by- country analyses replicate the results 
we have so far reported by pooling the 21 countries.16

This said, Table 9 displays quite important differences across countries. Our estimates of 
the relative contribution of mental health to employment (3rd row of Table 9) range from 0% 
in Luxembourg (LUX) to 41% in Italy (ITA). Can these differences be related to some well- 
established country- level features? The short answer seems to be no. Figure 1 plots our estimates 
of the relative importance of mental health in explaining employment against (i) the overall 50– 
59 employment rate and (ii) the GDP per head (expressed in 2017 US $). Both plots are supportive 
of an absence of relationship.
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5 |  SUMMARY AND CONCLUDING REMARKS

The paper aimed at contributing to the literature on barriers to old employment, by exploring 
not just the role of physical health, but also that of mental health in explaining work. By work 
we mean the propensity to stay in paid employment (the extensive margin of work) but also the 
number of hours worked (the intensive margin). The focus here is on people aged 50– 59, and as 
part of a robustness check those aged 50– 54. The choice of these age bands is justified by our will-
ingness to identify the relationship between health and work when individuals have limited ac-
cess to early or part- time retirement or equivalent benefits. Also, the paper considers 21, mostly 
European countries17 that differ quite significantly in many respects (GDP per capita, retirement 
and other welfare institutions…), but in doing so uses comparable fully harmonized microdata on 
health and work, amassed via the SHARE survey.

The results of the paper are essentially fivefold.
First, there is solid evidence that the health of people aged 50– 59 is a strong predictor of their 

labour outcomes. This result is relatively unsurprising and aligns with those already published by 
many economists (French and Jones, 2017; Wise, 2017). Regression results indicate that ill health 
(physical and, to a lesser extent, mental) negatively correlates with employment and hours. And 

T A B L E  9  Country- by- country analysis –  Variance decomposition of labour outcomes: share to attributed to 
mental health. Respondents age 50– 59. Male and Female confounded

AUT BEL CHE CZE DEU DNK ESP EST FRA GRC HRV HUN IRL ISR ITA LUX NLD POL PRT SVN SWE

Employment

Share Physical 
[a]

36.68*** 43.10*** 44.43*** 58.70*** 56.66*** 70.48*** 26.01*** 59.59*** 51.74*** 7.75*** 36.88*** 58.32*** 26.89** 45.03*** 7.72** 22.04*** 45.98*** 37.31*** 39.10*** 14.81*** 65.39***

(2.738) (1.724) (5.874) (2.181) (5.698) (3.065) (5.003) (1.958) (2.889) (1.787) (6.323) (6.844) (9.411) (4.719) (2.826) (6.398) (2.421) (7.417) (8.585) (1.718) (4.873)

Share mental 
[b]

6.84*** 4.74*** 12.53*** 7.22*** 6.73* 8.07*** 15.11*** 11.18*** 2.82 3.23* 3.02 8.96 8.85 3.73 5.46*** 0.00 4.22 1.27 8.16 1.27 13.39**

(1.284) (1.152) (3.310) (1.155) (3.488) (1.698) (3.598) (1.902) (1.733) (1.458) (3.071) (4.140) (5.659) (2.257) (1.157) (0.092) (2.121) (1.512) (5.568) (1.039) (4.674)

Ratio [b]/
[a]+[b]

0.1573*** 0.0991*** 0.2199*** 0.1096*** 0.1062* 0.1027*** 0.3674*** 0.1579*** 0.0516 0.2943** 0.0758 0.1332 0.2476 0.0766 0.4142*** 0.0000 0.0841* 0.0328 0.1726 0.0791 0.1699**

(0.032) (0.022) (0.065) (0.017) (0.054) (0.021) (0.094) (0.025) (0.031) (0.104) (0.088) (0.067) (0.211) (0.043) (0.099) (0.003) (0.042) (0.046) (0.118) (0.056) (0.059)

Hours

Share Physical 
[a]

0.58 9.77*** 3.13* 0.94 2.48 28.17*** 26.70** 31.69*** 5.40*** 4.23 1.97 8.96 13.45 10.70* 7.81 12.75* 2.66* 0.11 0.33 44.16*** 32.31***

(0.413) (2.636) (1.462) (2.820) (1.859) (4.427) (9.465) (5.912) (1.564) (2.802) (6.953) (8.351) (8.400) (5.453) (5.452) (5.253) (1.223) (3.482) (1.518) (6.830) (5.765)

Share mental 
[b]

0.20 −1.45* 0.32 −0.54 0.04 0.87 5.57 −0.97 −0.90 −0.07 2.57 −1.50 −1.48 1.03 2.36 −0.00 0.83 −0.14 0.35 0.95 −1.25

(2.267) (0.670) (0.702) (3.447) (1.298) (1.211) (6.190) (3.039) (0.613) (1.206) (3.478) (6.076) (4.635) (2.331) (2.573) (0.940) (0.582) (3.651) (1.434) (3.977) (1.433)

Ratio [b]/
[a]+[b]

0.2541 −0.1742 0.0925 −1.3435 0.0150 0.0301 0.1726 −0.0316 −0.1999 −0.0162 0.5658 −0.2008 −0.1238 0.0876 0.2323 −0.0002 0.2380 5.6980 0.5111 0.0210 −0.0401

(1.251) (0.141) (0.387) (0.513) (0.538) (0.048) (0.192) (0.099) (0.252) (0.230) (0.381) (0.504) (0.328) (0.211) (0.384) (0.101) (0.139) (1.104) (0.447) (0.094) (0.045)

N 3132 6840 3080 4104 4357 4487 4134 3970 4873 2808 730 925 297 1686 4154 1028 3154 1691 901 2457 2485

Bootstrapped standard errors and p- values, with 1000 replications.
*p < 0.05, **p < 0.01, ***p < 0.001.

Source: SHARE 2004– 2017.
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our variance decomposition exercises suggest that up to 60% of the variance accounted for by our 
regression models can be attributed to (physical + mental) health.

Second, our paper distinguishes the extensive and intensive margins of work (i.e. employment 
and hours). We find that the impact of health on hours is also negative, but its contribution to 
the variance is much smaller, and not always statistically significant, particularly when it comes 
to mental health. This suggests, at least in Europe in the early 2000s, that older workers suffering 
from ill- health rarely adjust work at the intensive margin but rather stop working altogether.

Third, gender could matter when it comes to the health- work relationship. And it is for men 
that the relationship appears to be the strongest. In comparison with women, their physical and 
mental health explain a greater part of the variance of employment and hours. There is little 
dedicated economic research on gender differences as to the health/work relationship.18 Pacheco 
et al. (2014) highlight gender divides, with their health- limiting variable19 turning out to be a 
noticeably stronger predictor for males, compared to females. Also, Blundell et al. (2021), using 
British and US data, mention that they find a larger impact of health on labour outcome for men, 
but they do not elaborate on possible causes. We would cautiously posit that the weaker effect of 
health on women's labour outcome has its root in their lower attachment to paid employment, 
in particular, the fact that their employment rate is much lower due to lower participation in the 
labour force, or a more pronounced propensity to retire early.20
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Fourth, and foremost, for both males and females aged 50– 59, the impact of physical health 
dominates –  in fact, it is at least double –  that of mental health. That result holds for the inten-
sive and the extensive margins of work. In spite of all that has been written and documented 
recently about mental problems –  their rising prevalence (Knapp and Wong, 2020) and their cost 
for communities21 or highly detrimental impact on people's private or professional life (Layard 
et al., 2014) –  it seems that older people's participation to paid work remains primarily driven 
by physical health. And this seems to be the case across 21 countries that differ quite signifi-
cantly in terms of their overall wealth (GDP per head of Switzerland or Luxembourg is more 
than triple that of Poland, and significantly larger than that of Belgium). Could it be that mental 
health problems are intrinsically less of a barrier to elderly employment? Or is it that they remain 
largely hidden, under- diagnosed or simply accepted at a legitimate cause of (total or partial) ab-
sence from work among elderly people?

F I G U R E  1  Share of 50– 59 empl. variance attributable to mental health and (i) 50– 59 overall employment 
rate (ii) Country- level GDP per capita [in 2017 US$]
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Fifth, our country- by- country analysis replicates to a large extent the results reported above. 
For all 21 countries with no exception, when it comes to employment, the contribution of phys-
ical health outweighs that of mental health. And for most of them, hours are also much less 
related to (physical or mental) health. What is more, we find no evidence that the relative contri-
bution of mental health depends on the countries’ (extremely variable) old employment rate or 
GDP per capita. More research is needed to understand cross- country heterogeneity, but the first 
evidence assembled in this paper points to country- level institutions’ limited capacity to predict 
how late- life physical and health relate to work.

Finally, it is important to stress that the data, methods and results presented in this paper 
suffer limitations and call for additional research. As mentioned in the data section, the mental 
health variables in SHARE mostly measure depression/suicidality. This is already a lot compared 
to what was available a few years ago, but one may wonder what would be the outcome of our 
analysis using a broader definition of mental health, with –  paralleling what we have for physi-
cal health –  systematic information about specific conditions (schizophrenia, severe depression, 
severe bipolar disorders). Dropping some physical health items underpinning our health index, 
as we do as part of our robustness checks, is already (we believe) a credible way to restore some 
balance between the two dimensions of health. But, the best would be to have more items de-
scribing mental health.

As to the methodology, this study splits mental and physical health into clear and separable/
additive dimensions. Thus the paper falls short of exploring the consequences for older work of 
what health experts call comorbidity. It is indeed well- established that poor mental health can 
be strongly related to (and possibly caused by) physical ill- health, particularly among elderly 
individuals.22 Sartorious (2013) explains that ‘Comorbidity does not mean the simple addition 
of two diseases that independently follow their usual trajectories. The simultaneous presence of 
two or more diseases will worsen the prognosis’. In economic terms, this hints at the possibility of 
(production) complementarity23 between physical and mental health in determining old people's 
work.

ENDNOTES
 1 Our reading of the works of Layard (2013) is that it contains a lot of evidence about the negative impact of poor 

mental health on well- being, but much less about its impact on work/labour outcomes per se.

 2 On the relationship between health and hours, a relatively recent OECD survey (OECD and Union, 2016) only 
mentions Pelkowski and Berger (2004) and Moran et al. (2011). Both conclude to a negative impact of physical 
health on hours.

 3 We use the Survey of Health, Ageing and Retirement in Europe (SHARE) Börsch- Supan et al. (2013) (more on 
this below) which only contains respondents older than 50.

 4 The term ‘decomposition’ has been used in this sense in many early studies in the literature on inequality de-
composition by factor components (e.g. Shorrocks, 1982).

 5 Börsch- Supan et al. (2013).

 6 Symmetry, independence of the level of disaggregation, consistent decomposition and population symmetry.

 7 Wave 3 contains life histories only, and is of no used here.

 8 Austria-  AUT, Belgium-  BEL, Switzerland-  CHE, Czech Rep.-  CZE, Denmark-  DNK, Spain-  ESP, Estonia - EST, 
France-  FRA, Greece-  GRC, Croatia- HRV Hungary- HUN, Ireland- IRL, Israel- ISR, Italy- ITA, Luxembourg- LUX, 
the Netherlands- NLD, Poland-  POL, Portugal- PRT, Slovenia- SVN, Spain, Sweden- SWE.

 9 First principal components reported in the last columns of Tables 2– 4.

 10 We obtain these numbers by adding the first two lines in Table 5.
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 11 Note, however, that these positive numbers are not necessarily statistically significant.

 12 Note that using Probit does alter the idea of linearly decomposable variance exposed in eq. (7). Simply what is 
decomposed is the latent variable underlying EMPL responses in the data.

 13 And is it well known OLS applied to binary outcomes (i.e. linear probability models) does no guarantee pre-
dicted values falling between 0 and 1.

 14 This stock can be considered as the true measure of health influencing work.

 15 This is known in the treatment/programme evaluation literature as the ignorability assumption (Fortin et al., 
2011).

 16 And relying on country fixed effects to capture all relevant country- level heterogeneity.

 17 Austria-  AUT, Belgium-  BEL, Switzerland-  CHE, Czech Rep.-  CZE, Denmark-  DNK, Spain-  ESP, Estonia - EST, 
France-  FRA, Greece-  GRC, Croatia- HRV Hungary- HUN, Ireland- IRL, Israel- ISR, Italy- ITA, Luxembourg- LUX, 
the Netherlands- NLD, Poland-  POL, Portugal- PRT, Slovenia- SVN, Spain, Sweden- SWE.

 18 There is the work of Mullahy and Sindelar (1991), but it is only on alcoholism. It shows that the (negative) effect 
of alcoholism on employment is larger for women.

 19 Pacheco et al. (2014) use the following question: ‘During the past four weeks, how much of the time were 
you limited in the kind of work or other regular daily activities you do as a result of your physical health’? 
Categorical: 1 = none of the time; 2 = little of the time; 3 = some of the time; 4 = most of the time; 5 = all of the 
time.

 20 For the individuals who have never been in employment, ill- health past the age of 50 is, by definition, unlikely 
to affect the likelihood of employment. This is due to (long- term) non- employment being an absorbing state.

 21 In 2011, the World Economic Forum projected that, by 2030, mental ill- health will account for more than half 
of the global economic burden attributable to non- communicable diseases, at US$6 trillion (Bloom et al., 2012).

 22 Pacheco et al. (2014) add a mental/physical (ill- )health interaction term to their employment probit model and 
find a negative statistically significant coefficient, stressing that it is not only separate impacts of physical and 
mental health issues on employment propensity that are important, but also their combined effect.

 23 For an illustration of the use of the notion of production complementarity in health economics see Abramovsky 
et al. (2019).
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APPENDIX 1

T A B L E  A 1  Control variables: individuals aged 50– 59. Country averages

Educationa Single Immigrant [first gen.]

AUT 3.36 0.28 0.08

BEL 3.30 0.22 0.12

CHE 3.36 0.19 0.19

CZE 2.77 0.20 0.04

DEU 3.60 0.17 0.11

DNK 3.85 0.16 0.04

ESP 2.27 0.15 0.08

EST 3.60 0.25 0.18

FRA 3.07 0.22 0.12

GRC 2.89 0.17 0.03

HRV 2.76 0.15 0.19

HUN 3.14 0.20 0.01

IRL 3.67 0.23 0.08

ISR 3.25 0.13 0.39

ITA 2.41 0.14 0.02

LUX 2.89 0.15 0.42

NLD 3.19 0.15 0.07

POL 2.88 0.20 0.01

PRT 1.92 0.14 0.05

SVN 3.14 0.16 0.13

SWE 3.57 0.20 0.10
aISCED1997 classification of educational attainment [0:no degree 6: tertiary long].

Source: SHARE 2004– 2017.
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T A B L E  A 4  Robustness check –  Variance decomposition of employment: shares to be attributed to physical 
vs. mental health [based on Probit estimation of Equation (1) using health indicesa]

50– 59 50– 54

M F M F

Share physical [a] 44.99*** 29.19*** 50.01*** 35.01***

(1.950) (1.392) (1.789) (2.275)

Share mental [b] 8.81*** 3.17*** 11.87*** 4.33***

(1.144) (0.624) (1.454) (0.972)

Diff. [a]- [b] 36.18*** 26.01*** 38.14*** 30.68***

(2.547) (1.904) (2.854) (2.976)

Ratio [b]/[a]+[b] 0.16*** 0.10*** 0.19*** 0.11***

(0.021) (0.021) (0.023) (0.027)

N 25,873 35,420 9919 14,779

Bootstrapped standard errors and p- values, with 1000 replications.
aLast columns of Tables 2– 4.

Source: SHARE 2004– 2017.
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