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Abstract

Despite the many papers analyzing the causal effect of retirement on health, there is no consensus
in the literature as to whether retirement deteriorates or improves health. This study is the first
attempt to a large-scale quantitative meta-analysis. Using 576 results from 61 causal studies, we
find that 15% of the results indicate that retirement deteriorates health, while 36% of the results
indicate that retirement improves health. Our results indicate that the variation in effects found in
the literature is primarily due to variation in health measures and most prominently due to the use

of mortality versus other health measures.
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1 Introduction

A vast amount of literature has studied the relationship between retirement and health. A more
recent strand within this literature has tried to estimate the causal effect of retirement on health.
Despite the numerous studies, researchers have found no consensus on the sign of the effect of
retirement on health thus far. Due to a lack of consent on the effects, scholars have remained
interested in the topic (Kolodziej & Garcia-Gomez, 2019). A likely explanation for the different
findings is the variety of different countries, causal methods, and health indicators used in the
different papers. Although a meta-analysis on existing studies is highly common in health-related
issues in order to find consensus in the literature (Gallet & List, 2002; Gemmill et al., 2007;
Bellavance et al., 2009; Trapero-Bertran et al., 2012; Gallet, 2013; Cornelsen et al., 2014; Nelson,

2014), there have been no large-scale attempts to identify the causal effect of retirement on health.

The current study is the first attempt to synthesize the findings on causal effects of retirement on
health using a large-scale meta-analysis. Van der Heide et al. (2013), Bassanini & Caroli (2015),
Zulka et al. (2018), and Nishimura et al. (2018) provide a recent literature review on the relation
between retirement and health. Contrasting these studies, Barnay (2016) more explicitly categorize
the literature that uses causal identification but does not perform a large scale quantitative meta-
analysis. Our large scale quantitative meta-analysis with 576 causal results from 61 different
studies contributes to the contemporary literature by including only results that deal with the
endogenous relationship of retirement and health using valid methods to infer causality, such as
regression discontinuity (e.g. Eibich, 2015; Fé & Hollingsworth, 2016 and Zhang et al., 2018),
instrumental variables (e.g. Bingley & Martinello, 2013; Kolodziej & Garcia-Gomez, 2019 and

Chung et al., 2009), and difference-in-differences (e.g. Shai, 2018).



2 Methodology

2.1 Data collection

In the process of collecting causal studies of retirement on health, we include all articles that were
reviewed by Van der Heide et al. (2013), Zulka et al. (2018) and Nishimura et al. (2018). The
bibliography in these articles are used to find new articles. To find recent (working) papers that are
not yet published by an international peer reviewed journal, we used Google Scholar and the

SHARE-data website. A combined total of more than 170 studies are more closely reviewed.

Articles estimating an association without addressing the endogeneity of retirement and health are
excluded. Focusing on the causality in studies is important as there is empirical evidence for
reversed effects of poor health that induces early retirement (Currie & Madrian, 1999). If causality
from retirement to health is not explicitly taken into account, reversed causation creates a
downward bias in the estimated effect of retirement on health given the results from Currie &

Madrian (1999).

We define retirement by using the studies’ definition, but exclude papers explicitly focusing on
early retirement (e.g. Coe & Lindeboom, 2008; De Grip et al., 2012). Also, articles addressing
health inputs (e.g. smoking, drinking, and exercising) instead of health outputs (e.g. general,
mental, physical, health care, and mortality) are excluded from the analysis. Papers investigating
measures beyond health, such as subjective well-being and life satisfaction (e.g. Bonsang & Klein,

2012), are not considered either.

From the 170 reviewed articles we keep those 61 articles that focus on the causal estimation of
retirement on health. We keep those studies that use the causal inference techniques of Instrumental

Variables (IV), Difference-in-Differences (Diff-in-Diff), or Regression Discontinuity (RD). We



only include studies with unquestionable identification strategies. For example, we include IV
studies using policy variation as an instrument, while we exclude studies using gender and lifestyle
variables as instruments. These instruments are unlikely to be valid. Although we allow for studies
from all fields, our sample mostly consists of studies in the field of economics due to the exclusion
of non-causal studies. As observed by Barnay (2016), economists have traditionally been very

cautious regarding the causal interpretation of empirical analyses.

The oldest article we use in the analysis is Charles (2004) and the most recent article is Feng et al.
(2020). From the 61 articles we use, multiple results from a single paper are included which leads
to a total of 576 estimates from the literature. Many studies look at multiple health measures and
publish multiple heterogeneous results. All those results are included, even if the study is mostly
focused on the significant results. In Table 1, we present the summary statistics of the 576 estimates
from the literature we use in the meta-analysis. The table shows that about 15% of all estimates
indicate a negative effect of retirement on health, while 36% of the estimates indicate a positive

effect. The remainder of the estimation results are not significant.

Table 1. Summary statistics of the data.

Negative (%) Not significant (%) Positive (%) Total

All results 15 50 36 576

Health measure

General 12 41 47 121
Health index 24 38 38 29
Self-reported health 8 42 50 92
Mental 15 51 34 216
Mental health index 18 39 42 33
Depression 11 44 45 93
Cognition 19 62 19 90
Physical 16 46 38 141
Physical health index 0 29 71 21



Grip strength
BMI

Activities of Daily Living

Health care utilization

Mortality

Sex

Drug prescription
Doctor visits
Hospitalization

Chronic conditions

Both
Male

Female

Short-term/long-term*

No focus
Short-term

Long-term

Blue/white-collar

Country

Data

Method

No distinction
Blue-collar

‘White-collar

USA

UK

Europe (one country)
Europe (multiple countries)

Other (Aus/Chi/Kor/Jpn)

SHARE (Europe)

HRS (US)

ELSA (UK)

Other (Aus/Chi/Kor/Jpn)

Panel data

v
Dift-in-Diff
RD

Publication type

Unpublished working paper
Published
Health Economics

J Health Economics

35
27

18

35
10

18
15

13
36

15
24

18

19
17

18
18
26

30
57
50
51

43
67
36
87

44
53
53

54
59
19

46
51
78

33
51
73
50
33

50
25
54
46
50

48
4
65

46
51
40
58

35
16
43
31
100
22
23
55

38
32
37

36
28
44

39
25
19

48
31
25
31
50

24
50
32
41
35

38

21

45

31

42
15

20
44
56
67

23
30
11
31

228
189
159

424
75
77

446
71
59

88
83
133
193
127

213

52

37
241
562

498
12
66

188

388
40

65




[a] Short/long-term depends on whether the paper mentions to particularly focus on the short-run, long-run or both.

2.2 Estimation

Based on the categorization presented in Table 1, we estimate which features of past studies explain
finding negative, positive, or no significant effects of retirement on health. Due to the large variety
of health measures and their measurement scales we discretize the dependent variable into:
deteriorating health (value: -1), no significant effect (value: 0), and improving health (value: 1).
We make sure that all the different health measures go into the same direction. For example,
significantly positive effects on the number of doctor visits reported in the literature is denoted as
a negative effect in our study. Similarly, a significant increase in the number of depression

symptoms is denoted as a negative effect.

The significance of the result depends on the significance level chosen and reported by the
particular study. The features of the studies are included as independent variables and categorized
as dummies. Our baseline model estimates the effects of studies’ features on outcome by OLS.
Since we include multiple results per study, we cluster standard errors at the study-level. Results
are robust to different model specifications. To further increase our understanding, we estimate
non-linear models, such as an Ordered Probit model and a Multinomial Probit Model, in Online
Appendix B. These models provide additional information on how studies’ features are associated

with the probabilities to find a negative, non-significant, or positive effect.

3 Estimation results

Table 2 presents the estimation results of the meta-analysis using an OLS estimator with a
dependent variable that is either -1 (negative effect), 0 (no effect), or 1 (positive effect). In Online

Appendix B, we present estimation results using an Ordered Probit Model and a Multinomial Probit



Model, which provide conclusions consistent with the OLS estimator. The different model
specifications in columns (1)-(10) indicate that the results are highly robust to the inclusion and
exclusion of several independent variables. In column (1) we distinguish several types of health
measures. In columns (2)-(7) we sequentially add specific groups of variables. Column (8) contains

our baseline specification, and in (9)-(10) we test robustness for alternative specifications.

The estimation results indicate that the type of health measure has a substantial impact on the
estimated causal result of retirement on health. Especially, we find that measures based on physical,
mental, healthcare, and general measures show significantly more often a positive results compared
to mortality (the reference category). The estimates suggest that a positive effect of retirement on
health is most often found in studies using a general health measure, which is more prone to
potential reporting bias than other measures. It could be that individuals report a better general
health in retirement because they are better able to deal with health issues in retirement, although

their true health is not better in retirement compared to working.

The coefficients of physical, mental, healthcare utilization, and general health measures do not
significantly differ except for physical and general measures (p-value = 0.04), and mental and
general measures (p-value = 0.03). This implies that much of the different conclusions from using
different health measures comes from using mortality compared to other health measures, where
mortality produced relatively negative effects and general health measures produced relatively

positive effects.

The country (or countries) of analysis matters very little in explaining estimated effects. We find
no significant effects for either the US or European countries relative to the UK. In (8) we do find
a positive effect of “other countries” at the 10%-level, suggesting that retirement leads more often

to improved health in these countries. “Other countries” primarily include other developed
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countries with developed pension systems (Mercer, 2018) including Australia, (urban) China,
Japan, and Korea. China might be different compared to the other developed countries in the study.
However, excluding results based on China (36 observations) does not change the conclusions (not
reported here). The estimated effects for these countries do not significantly differ with respect to
estimated effects for US and Europe. Conclusions are robust to analyzing the role of different

(country-specific) datasets, as can be observed in (9).

Column (8) shows that studies with causal identification from Diff-in-Diff and RD are associated
with more negative results than IV estimates. We should note, however, that only 12 of the 576
estimates exploit a Diff-in-Diff, and an RD is used in 66 of the cases (IV in all other 498 cases).
Excluding Diff-in-Diff and/or RD estimates does not change the conclusions (not reported here).

We do not find an effect of the size of the longitudinal dimension of the datasets used.

Choices in types of people (gender, type of work) analyzed and whether the estimates are for the
short- or long-run matter very little. Studies using a less homogenous group of blue- and white-
collar workers tend to find positive results more often, but for white-collar workers effects are not

significantly different from the reference group of blue-collar workers.

The publication bias is a potentially important threat in meta-analyses. We find that published
papers show negative effects significantly more often than working papers (column 8). To
investigate publication bias more thoroughly, the model needs to be flexible enough to allow the
n.s. category to have a different sign and magnitude compared to categories that contain
significantly positive and significantly negative results. Therefore, Table Bl in the Appendix
presents the results of a Multinomial Probit Model. This model shows no evidence for a publication

bias, as non-significant effects are not significantly more often found in working papers compared



to published papers. Table B1 shows that it is primarily positive estimation results that are less

often published (15%-points).

In column (10), we distinguish between studies published in top-tier journals in health economics
(about 18% of all 576 results), namely Journal of Health Economics (65/576 results) and Health
Economics (40/576 results), compared to studies published in other academic journals. The sign of
a published paper in Health Economics is not significantly different from the sign in unpublished
working papers. In contrast, results published in the Journal of Health Economics have similar
signs compared to other published results, but are significantly more negative than unpublished
effects (i.e. the linear combination of published and this journal, p-value = 0.03). In column (10),
significantly positive and significantly negative effects can counterbalance each other. Therefore,
we also analyze the results of a Multinomial Probit model in Table B2 of the appendix. These
estimates confirm that there is no evidence that insignificant results are more often found in
unpublished working papers compared to articles in top-tier health economics journals. Journal of
Health Economics even published non-significant results more often than is found in working
papers (weakly significant). Hence, although economics is arguably more focused on causal
identification than other social disciplines, we find no important bias in the publication in top-tier

health economics journals.

Finally, estimation results are highly robust to excluding studies that cover a high number of the in
total 576 observations, such as Nishimura et al. (103), Leimer (50), Rose (42), Mavromaras et al.
(36), and Delugas & Balia (30) (not reported here). Hence, our results are not driven by the results

from a particular study.



Table 2. Estimation results on factors explaining the causal outcome of retirement on health.

1 2 3 4 5 6 7 8 9 10
Health measure
(ref: Mortality)
Healthcare
utilization 0.199 0.209 0.253 0.245 0.336* 0.319%* 0.228 0.562%** 0.617%** 0.510%**
(0.182) (0.177) (0.194) (0.196) (0.181) (0.148) (0.185) (0.164) (0.180) (0.178)
Physical 0.277** 0.309%* 0.341%%* 0.411%* 0.412%%* 0.265%* 0.299%** 0.489%** 0.630%** 0.453**
(0.107) (0.125) (0.124) (0.166) (0.147) (0.107) (0.105) (0.162) (0.199) (0.183)
Mental 0.250%* 0.256%* 0.347%** 0.417%* 0.393** 0.233%* 0.281%%* 0.497%** 0.648%** 0.485%**
(0.116) (0.140) (0.114) (0.170) (0.149) (0.115) (0.094) (0.158) (0.189) (0.182)
General 0.420%** 0.433%** 0.486%** 0.547%%* 0.556%** 0.45 1%+ 0.466%** 0.676%** 0.824%* 0.668%**
(0.139) (0.155) (0.104) (0.182) (0.166) (0.132) (0.115) (0.152) (0.187) (0.175)
Publication type
(ref: Working paper)
Published -0.228 -0.251* -0.175 -0.256*
(0.168) (0.131) (0.127) (0.134)
Country
(ref: UK)
USA 0.127 0.108 0.120
(0.190) (0.217) (0.215)
EU - single 0.134 0.218 0.287
(0.157) (0.192) (0.217)
EU - multiple -0.091 0.044 0.104
(0.138) (0.217) (0.240)
Other 0.154 0.403* 0.489**
(0.250) (0.233) (0.238)
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Data

(ref: SHARE)

HRS

ELSA

Other

Panel data

Method

(ref: IV)

Diff-in-Diff

RD

(Sub)samples

(ref: blue collar, long term,

males)

Blue- & White-collar

White-collar

No short/long-term

Short-term

Males & females

Females

0212
(0.194)
0.045
(0.163)
0.267
(0.163)

0.014
(0.009)

(0.091)
-0.171
(0.155)

0.245%*
(0.101)
0.137
(0.103)
0.233
(0.267)
0.110
(0.316)
0.083
(0.097)
0.115
(0.080)

0.015
(0.009)

-1.084%%*
(0.166)
0.219
(0.197)

0.193%*
(0.086)
0.135
(0.108)
0.267
(0.206)
0.334
(0.277)
0.031
(0.087)
0.056
(0.070)

0.052
(0.186)
-0.045
(0.178)
0.335%*
(0.145)
0.014
(0.010)

(0.123)
0.341%*
(0.158)

0.23 %%
(0.079)
0.160
(0.105)
0.267
(0.207)
0.291
(0.273)
0.055
(0.077)
0.060
(0.068)

0.0167*
(0.010)

-0.921***

(0.229)
0.119
(0.182)

0.202%*
(0.089)
0.136
(0.109)
0.325
(0.204)
0.326
(0.274)
0.043
(0.086)
0.053
(0.072)
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(ref: Other

journal)

Health Econ 0.298*
(0.178)

J Health Econ -0.182
(0.189)

Constant -0.065 0.075 -0.189 -0.332%* -0.354* -0.037 -0.549* -0.857** -1.024%** -0.975%**

(0.078) (0.157) (0.162) (0.176) (0.181) (0.080) (0.281) (0.332) (0.344) (0.364)
adj. R-sq 0.014 0.037 0.028 0.037 0.03 0.05 0.034 0.134 0.138 0.147

* denotes significance at the 10% level, ** at the 5% level and *** at the 1% level. All regressions are estimated with OLS using N = 576. Standard errors are clustered at the study-level and are presented

within parentheses.
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4 Conclusion

Despite many papers analyzing the causal effect of retirement on health, there is no consensus in
the literature as to whether retirement deteriorates or improves health. Based on a meta-analysis on
576 causal results, we find that the causal effect of retirement on health is insignificant in almost
half of the results, positive for 36% of the results, and negative for 15% of the results. Our results
suggest that the variation in estimated effects is primarily due to different health measures and most
prominently driven by mortality versus other health measures. Effects of choices in countries, data
sets, gender, educational level, length of the panel dimension, and type of causal inference seem to
be less important in explaining the variation in effects. Conclusions are highly robust to model
specifications, non-linear models, and excluding particular studies, countries, or journals. We do
not find evidence for a publication bias; non-significant effects are not significantly less often
published in (economic) journals than in working papers. Significantly positive effects, however,

are underrepresented in published articles compared to unpublished working papers.
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Online Appendix B — Nonlinear models

Table B1 presents estimation results of the meta-analysis using an Ordered Probit Model and a
Multinomial Probit Model, with a dependent variable that is either -1 (negative effect), 0 (no
significant effect), or 1 (positive effect). Compared to the OLS estimator in Section 3, this provides
us with additional information on how the independent variables marginally increase/decrease the
probability of finding a negative, no, or positive effect. In Table B1, we use the same variables as
in Column 8 in Table 2 (the baseline specification). In the Multinomial Probit Model we take no
significant effect (n.s.) as the reference category. The table reports marginal effects. For example,
the Multinomial Probit Model in Table B1 shows that studies that use a mental health measure
show 55%-points more often a significantly positive effect of retirement on health compared to

studies that use mortality (at means of the covariates).

One of the main conclusions from Table 2 is that the different outcomes are strongly driven by
different health measures. Since the coefficients of physical, mental, healthcare, and general
measures do not significantly differ, except for physical and general measures and mental and
general measures, much of the different results stem from using mortality as a health measure
compared to other measures. Table B1 shows that these conclusions also hold for non-linear
estimators. Moreover, the results in Table B1 indicate that these effects of different health measures
(compared to mortality) primarily imply substantially higher probabilities of finding a significantly
positive effect at the cost of non-significant but especially at the cost of significantly negative

effects.

Furthermore, we find that significantly positive effects of retirement on health are less often found
in published papers compared to working papers (15-16%-points). Results from countries other
than Europe or the US show more often a positive effect of retirement on health (about 23-26%-
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points more often compared to the UK, only significant in the ordered probit model). Compared to

using IV for causal inference, Diff-in-Diff gave more often negative or non-significant results.

Finally, our results suggest that using both blue-collar and white-collar workers in the sample tends

to increase the likelihood of finding a positive effect of retirement on health (12-13%-points) while

decreasing the probability of negative and non-significant effects.

Table Bl. Estimation results using non-linear estimators.

Order Probit Multinomial Probit
neg. ns. pos. neg. ns. pos.
Health measure (ref: Mortality)
Healthcare utilization -0.202%** -0.131%** 0.333%** -0.365%** -0.252 0.616%***
(0.066) (0.038) (0.094) (0.106) (0.182) (0.222)
Physical -0.176%** -0.114%** 0.289%** -0.294%** -0.299 0.594%*
(0.064) (0.032) (0.087) (0.099) (0.193) (0.235)
Mental -0.179%** -0.115%** 0.294%** -0.346%** -0.207 0.554%*
(0.062) (0.034) (0.088) (0.099) (0.201) (0.237)
General -0.248%** -0.160%** 0.408*** -0.400%** -0.281 0.681**
(0.063) (0.039) (0.085) (0.107) (0.184) (0.226)
Publication type (ref: Working paper)
Published® 0.099* 0.064* -0.163* 0.075 0.075 -0.150*
(0.054) (0.036) (0.088) (0.048) (0.063) (0.083)
Country (ref: UK)
USA -0.043 -0.028 0.071 -0.001 -0.108 0.107
(0.078) (0.052) (0.130) (0.079) (0.097) (0.120)
EU - single -0.080 -0.052 0.132 -0.297*** 0.241* 0.056
(0.070) (0.044) (0.112) (0.0689) (0.128) (0.125)
EU - multiple -0.018 -0.011 0.029 -0.060 0.064 -0.003
(0.079) (0.051) (0.130) (0.066) (0.096) (0.126)
Other -0.159* -0.103 0.262* -0.089 -0.137 0.227
(0.093) (0.064) (0.153) (0.062) (0.117) (0.143)
Data (ref: Cross-section)
Panel waves -0.006 -0.004* 0.009* -0.005 -0.002 0.008
(0.004) (0.002) (0.006) (0.005) (0.005) (0.006)
Method (ref: IV)
Diff-in-Diff 0.408*** 0.264%** -0.672%** 1.028*** 1.770%** -2.798%**
(0.066) (0.068) (0.103) (0.094) (0.114) (0.137)
RD 0.082 0.053 -0.136 0.034 0.142* -0.177
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(0.073) (0.044) (0.116) (0.067) (0.088) (0.119)

(Sub)samples (ref: blue collar,
long-term, males)

Blue- & White-collar -0.074%* -0.048* 0.122%* -0.042% -0.089 0.131%
(0.031) (0.025) (0.054) (0.025) (0.068) (0.070)
White-collar -0.049 -0.032 0.081 02645 (. 304%% -0.041
(0.040) (0.027) (0.066) (0.091) (0.068) (0.102)
No short/long-term -0.098 -0.063 0.161 0.187%%%  (0.2]0%** -0.022
(0.080) (0.048) (0.127) (0.062) (0.066) (0.092)
Short-term -0.126 -0.081 0.207 -0.200%* 0.230%* -0.030
(0.106) (0.060) (0.164) (0.092) (0.103) (0.145)
Males & females -0.014 -0.009 0.024 0.055 -0.147%%% 0.093*
(0.031) (0.022) (0.053) (0.036) (0.046) (0.053)
Females -0.022 -0.015 0.037 -0.025 0.002 0.023
(0.025) (0.017) (0.043) (0.036) (0.038) (0.046)

* denotes significance at the 10% level, ** at the 5% level and *** at the 1% level. N=576. This table presents marginal effects. Standard errors are
clustered at the study-level and presented within parentheses.

[a] A Chi2-test shows that the estimated coefficients for neg. and n.s. are not significantly different with p-value = 0.221 in the Ordered Probit (p =
0.994 in the Multinomial Probit).

In Table B2, we re-estimate the Multinomial Probit Model of Table B1, but extend the specification
by including dummies for the studies that are published in Health Economics or Journal of Health
Economics. In this way, we can test whether these journals published relatively often studies with
either negative, non-significant, or positive effects. We report marginal effects of ‘Published’,
‘Health Economics’ and ‘J Health Economics’. Other marginal effects are similar to those
presented in Table B1. According the Multinomial Probit Model, published studies are significantly
more often reporting negative effects and significantly less often report positive effects compared
to working papers. Published studies are not more or less likely to present non-significant studies
than non-published studies. Studies published in Journal of Health Economics do not significantly
deviate from other published studies. Compared to working papers however, this journal more often

presents non-significant results (weakly significant, p-value = 0.07). Contrasting other journals, we
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find that studies published in Health Economics do not present significantly negative effects more

often than is found in working papers.

Table B2. Estimation results of the Multinomial Probit Model with top-tier health economics

Jjournals.

Multinomial Probit

neg. ns. pos.
Publication type (ref: Working paper)
Published* 0.090%* 0.063 -0.153*
(0.056) (0.067) (0.083)
(ref: Other)
Health Econ® -0.139* -0.038 0.177*
(0.080) (0.107) (0.102)
T Health Econ® 0.036 0.160 -0.196
(0.054) (0.116) (0.147)

* denotes significance at the 10% level, ** at the 5% level and *** at the 1% level. N=576. Presented coefficients are marginal effects. Standard
errors are clustered at the study-level and presented within parentheses.

[a] Published + Health Econ gives p-values of 0.61, 0.83, and 0.06 for negative, non-significant, and positive effects respectively.
[b] Published + J Health Econ gives p-values of 0.05, 0.07, and 0.43 for negative, non-significant, and positive effects respectively.
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