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Devil in disguise: does drinking lead to a disability pension?

ABSTRACT

Objectives. To examine whether alcohol consumption in adulthood is related to the incidence
of receiving a disability pension later in life.

Methods. Twin data for Finnish men and women born before 1958 were matched to register-
based individual information on disability pensions. Twin differences were used to eliminate
both shared environmental and genetic factors. The quantity of alcohol consumption was
measured as the weekly average consumption using self-reported data from three surveys
(1975, 1981 and 1990). The disability pension data were evaluated from 1990-2004.

Results. The models that account for shared environmental and genetic factors reveal that
heavy drinkers are significantly more likely to receive a disability pension than moderate
drinkers or constant abstainers. Heavy drinking that leads to passing out is also positively
related to receiving a disability pension. The results were robust to the use of potential
confounders that twins do not share, such as education years, the number of chronic diseases,
physical activity at work and leisure, and stressful life events. Conclusion. Drinking profiles
in early adulthood are an important predictor of receiving a disability pension later in life.

Keywords Alcohol consumption, disability pension, co-twin control, twins



Introduction

Does heavy drinking in early adulthood predict the incidence of receiving a disability
pension? There are two policy motivations to examine this question. First, heavy drinking is a
potentially important determinant of health and labor market transitions. Second,
understanding the link between alcohol consumption and receiving a disability pension is a
policy-relevant issue because the labor force of industrialized countries is ageing rapidly
(OECD, 2006). Keeping public expenditures in control and maintaining the labor supply at a
sufficient level calls for longer working careers. Alcohol consumption is a modifiable risk
factor that can be affected by regulating the price and the availability of alcohol. For this
reason, it is a potential policy instrument that can have an impact on labor market attachment
and the length of working careers.

The literature has linked drinking profiles to the incidence of receiving a disability
pension. Swedish research suggests that alcohol use is positively associated with receiving a
disability pension (Ropponen et al., 2011; Sidorchuk et al., 2012; Upmark et al., 1997),
whereas a Finnish study did not find such an association (Krause et al., 1997). There is also
evidence of a U-shaped relationship between alcohol consumption and disability retirement.
Thus, alcohol misuse, as well as teetotalism, are both positively related to receiving a
disability pension (Manssaon et al., 1999; Skogen et al., 2011; Salonsalmi et al., 2012;
Upmark et al., 1999). Among abstainers, former drinkers are more likely to receive disability
pensions than constant abstainers (Skogen et al., 2011).

We contribute to the literature by using a large and representative dataset on twins.
Having within twin-pair variation is useful if there are unobservable factors that are correlated
with both alcohol consumption and disability, leading to a (spurious) correlation between the

outcome and the predictor of interest. First, using data on non-identical (dizygotic, DZ) twins



allows us to account for shared family and neighborhood factors as well as for other sibling
effects, such as similar friends and social network. Family members and various peer groups,
such as close friends and roommates, are a significant determinant of alcohol consumption
(e.g., Brooks-Russell et al., 2014; Guo et al., 2015; Poelen et al., 2007). Second, using data on
identical (monozygotic, MZ) twins allows us to also account for inherited traits and
preferences that may affect risk-taking behaviors (van Dongen et al., 2012). Because genetic
endowment is a contributor to many chronic diseases and thus disability and because alcohol
consumption has a significant heritable component (Van Eerdewegh et al., 1998), it is
important to account for its effect on the incidence of receiving a disability pension.
Furthermore, there is evidence that exposure to peers who use alcohol is influenced by genetic
factors (e.g., Fowler et al., 2007; Guo et al., 2015). With the use of MZ twins we are thus able
to account for individual differences in vulnerability to peer effects.

Only three empirical studies have used twin data to estimate how alcohol consumption
is related to the incidence of receiving a disability pension (Korhonen et al., 2015; Ropponen
et al., 2011; Samuelsson et al., 2013). Using Swedish twin survey data, Ropponen et al.
(2011) examine the effect of drinking on the incidence of receiving a disability pension for
DZ pairs. This analysis does not allow for confounding caused by genetic factors. A
significant positive relationship between drinking and receiving a disability pension was
found in some specifications. In another analysis that uses the same Swedish twin data, both
teetotalism and alcohol misuse elevate the risk of receiving a disability pension when shared
family and neighborhood factors are accounted for (Samuelsson et al., 2013). However, these
patterns become statistically insignificant when genetic factors are also controlled for by
using within MZ-pair variation. Korhonen et al. (2015) used the Finnish twin and register data
(like we do) to study the incidence of receiving a disability pension and its relation to past

drinking and smoking. The authors find that the two are independent predictors of disability



retirement and, in particular, that both teetotalism and excess alcohol use predict disability
retirement. However, the estimations that include the alcohol use categories account neither
for the effects of a shared family environment nor for genetics.

Our study extends the literature in three important policy-relevant ways. First, we base
our estimates on conditional (fixed-effects) logistic regression that allows us to account for
the factors that two twins share. Thus, our preferred results are estimated for a sample of
MZs. Accounting for both family environment and genetics brings us closer to establishing an
unconfounded (causal) effect because many potential confounders such as risk-taking
behaviors are related to genetics. This is an important extension, because evidence-based
public health policy should be guided by causal reasoning and because only one prior study
has utilized within-twin dimension (Samuelsson et al., 2013). Second, in contrast to the earlier
studies based on twins our analysis uses a longitudinal research design to distinguish former
drinkers from constant abstainers. We accomplish this by using detailed information on
alcohol consumption that the three twin surveys provide us with. Therefore, our study is the
first to address the open question of whether the incidence of receiving a disability pension
among abstainers is heterogeneous in terms of their drinking history even after accounting for
both shared family and genetic factors. This extension is important, because the potential
heterogeneity matters for individuals’ choices and policy. Third, we assess whether the
relationship is robust after accounting for a very rich set of confounders that twins do not
share such as the number of chronic diseases, physical activity at work and leisure, and

stressful life events.



Institutional setting

Disability pensions can be granted to 16-64-year-old individuals who have become
permanently incapable of working in Finland. If the disability has lasted continuously for at
least one year, the individual is entitled to apply for a disability pension, either in the form of
a rehabilitation subsidy or a (permanent) disability pension. Individuals who are temporarily
incapable of working and whose handicaps or illnesses are expected to improve through
rehabilitation are normally granted the rehabilitation subsidy. According to the statistics
compiled by the Finnish Centre of Pensions, over 50% of applicants are granted the
permanent disability pension, and the rest are granted the rehabilitation subsidy.
Approximately 80% of the rehabilitation benefits are eventually converted into disability

pensions.

Methods

Data sources and the sample

Our twin data source is the Older Finnish Twin Cohort Study (of the Department of Public
Health in the University of Helsinki); see Kaprio et al. (1979). The data were originally
compiled from the Central Population Registry of Finland, for which the initial twin
candidates were persons with the same birth date, commune of birth, sex, surname at birth and
were born before 1958. Three surveys were conducted in 1975, 1981 and 1990. The response
rate for the latest survey was 77%, totaling 12,502 twin pairs. The attrition and
representativeness of the twin sample have been documented previously (e.g., Hyytinen et al.,

2013; Kaprio et al., 1979; Maczulskij, 2013).



Following Hyytinen et al. (2013), we linked the twin data to the Finnish Longitudinal
Employer-Employee Data (FLEED) using personal identifiers. FLEED is an annual panel and
is based on administrative registers that are collected by Statistics Finland. In the data, 16% of
individuals were granted a disability pension at some point in the observation window from
1990-2004.

Our analysis focuses on twin pairs for whom we have data on alcohol consumption,
other covariates and disability pension. We restrict all analyses to the cohort of twins who are
less than 65 years old in 2004. After further excluding observations with missing data for the
other sibling, the number of twin pairs decreased to 5,903 (i.e., 11,806 individuals). The total
number of person-year observations in the data is 151,100.

Our dependent variable takes the value of one for those person-year observations when
a person receives a disability pension (or has the status of individual early retirement) and is
zero otherwise. Some of the individuals who initially obtain a rehabilitation benefit may
return to work. Once an individual with a disability pension begins to obtain either an old-age
or unemployment pension, his/her subsequent person-year observations are not included in

the sample.

Drinking profiles

The quantity of alcohol consumed is measured as the daily average consumption as
documented by Kaprio et al. (1987) (see also Bockerman et al. 2015). The initial measure is
the self-reported amount of alcohol consumed in 1975, 1981 and 1990. The twin survey
gathered information on the frequency of alcohol consumption, measured by daily
consumption per month, using a five-point scale (1 = ‘never’, 5 = ‘over 16 days a month”) and

separately for different types of alcohol: beer, wine and spirits. The quantities were measured



on a seven-point scale for each alcohol type, with the upper limits for consumption of more
than 48 bottles of beer (10 bottles of wine) per week or more than 20 bottles of spirits per
month. A unit of alcohol is defined as 12 grams of pure alcohol. Using this information,
alcohol consumption was initially converted into grams of pure alcohol consumed daily in
each twin survey. We have further converted alcohol use in grams to average weekly
consumption.

In Finland, 280 grams of pure alcohol per week (i.e., ~24 units of alcohol) is commonly
used as the limit for heavy drinking for men, and 190 grams per week (i.e., =16 units of
alcohol) is the limit for heavy drinking for women (Aalto, 2001). Using these thresholds, we
assign the individuals into four mutually exclusively categories (see also Table 1): Former
drinkers (those who were classified as abstainers in 1990, but did consume alcohol in 1975
or/and 1981); Constant abstainers (those who were classified as abstainers in 1975, 1981 and
1990); Moderate drinkers (those who consumed alcohol in 1990 but less than 280 (190) grams
per week); and Heavy drinkers (those who consumed alcohol in 1990 at a rate of more than
280 (190) grams per week).

The twin data also contain a self-reported measure for pass out frequency (i.e., losing
consciousness due to intoxication caused by alcohol drinking). It is based on the question
about the pass out frequency during the past 12 months in the 1990 twin survey. Thus, we use
it as an indicator variable that obtains the value of one if the pass out frequency was positive

(and zero otherwise).

Statistical methods

We estimate models for the likelihood of a person being on a disability pension over the

period 1990-2004. First, we consider the data as individuals and use a standard logistic



regression to relate the drinking profiles to disability pensions for a combined sample of DZ
and MZ twins (see, e.g., Krause et al., 1997; Upmark et al., 1999). Second, we performed a
conditional (fixed-effects) logistic regression that allows us to account for those factors that
two twins share (e.g., Chamberlain, 1980). The specification for the DZ twin pairs accounts
for shared family and environmental factors, including the overall macroeconomic situation
(e.g., the phase of the business cycle). The estimation also controls fully for age and cohort
effects, even if they had a complex non-linear effect on the incidence of receiving a disability
pension. Our preferred specification uses the sample of MZ twin pairs for whom it is possible

to eliminate both shared environmental and genetic factors.

Covariates

The baseline specifications do not include covariates because they may not be predetermined
with respect to alcohol consumption. In additional models, we account for socioeconomic
characteristics and health-related factors, as well as the measures of physical activity and
mental stability, physical working conditions and past experiences of stressful life events.
These variables may contribute to the likelihood of receiving a disability pension and may
also be correlated with alcohol consumption. For example, physical activity is associated with
labor market outcomes (Hyytinen and Lahtonen, 2013).

The socioeconomic confounders include education (measured in years, based on the
highest completed education level) and marital status (= 1 if ever married, as reported from
the 1975, 1981 and 1990 twin surveys). The health-related covariates include the number of
chronic diseases and smoking. The number of chronic diseases (1981) is used to account for
initial differences in health. The twin data contain information in total on 18 chronic diseases

in 1981. The most important of these are emphysema, chronic obstructive pulmonary disease,



high blood pressure, angina pectoris, peptic ulcer, diabetes, and gout. Smoking is included to
account for the effects of joint use of alcohol and cigarettes (Korhonen et al., 2015) and is
measured using pack-years in 1990 (see, e.g., Bdckerman et al., 2015).

Our measures of physical activity and mental stability refer to leisure time physical
activity and indicators of neuroticism and extraversion. Leisure time physical activity was
measured using the MET index (Metabolic Equivalent Tasks) (Ainsworth et al., 2000). Those
scoring higher than 14 on the MET index were classified as active, and all others were
classified as inactive. Neuroticism and extraversion and alcohol consumption are positively
correlated (Martin and Sher, 1994; Raynor and Levine, 2009). Neuroticism (extraversion) was
assessed by 10 (9) items in the short form of the Eysenck Personality Inventory in 1981
(Eysenck and Eysenck, 1975; Rose et al., 2008). Physical working conditions were measured
with retrospective information on physically demanding work using self-reported information
from all three surveys.

We also include a stressful life events (SLE) index from 1981 that is a weighted sum of
11 negative life shocks selected from the 17 Holmes and Rahe items. The shocks include e.g.
loss of a job, divorce or separation and death of a spouse (for details, see Riese et al., 2013).
Stressful life events may cause one twin to consume alcohol and also contribute to his/her

early retirement in the form of a disability pension.

Results

Descriptive evidence

59% of individuals are classified as moderate drinkers (Table 2). The proportion of former

drinkers and constant abstainers is 5%. The share of heavy drinkers (31%) is relatively high,
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compared to Bockerman et al. (2015), who however exclude the retired (incl. disability
pension), or to Korhonen et al. (2015). Had we used Korhonen’s et al. (2015) definition for
heavy use, the share in our sample from the 1975 survey would match theirs and the share
calculated from the 1990 survey would somewhat exceed the share this paper reports. The
increase is thus due to a peak in alcohol consumption in 1990 and the age structure of our
sample. This feature is also reflected in the pass out frequency (37%).

Persons who are classified as heavy drinkers, constant abstainers or former drinkers or
who have experienced passing out due to drinking are more likely to receive a disability
pension compared to moderate drinkers. The null hypothesis of equal group means is rejected

for both drinking measures.

Estimates

We estimated our logistic regressions separately for the categorical measures of alcohol
consumption (Table 3, Panel A) and our measure of pass out frequency (Table 3, Panel B).
The estimations for the total twin sample (Column 1) account for gender and age to be more
comparable to the specifications (Columns 2-4) that are estimated using the conditional
(fixed-effects) logistic regression that control for such invariant factors within twin-pair
variables.

The logistic regression estimates reveal a U-shaped relationship between alcohol
consumption and the incidence of receiving a disability pension (Table 3, Panel A): relative to
the moderate drinkers, former drinkers (OR = 2.289, p < 0.001) and constant abstainers (OR =
2.675, p < 0.001) are more likely to receive a disability pension. The odds ratio is smallest for
heavy drinkers (OR = 1.403, p < 0.001). We also find (Table 3, Panel B) that passing out due

to drinking is positively related to the incidence of receiving a disability pension (OR = 1.375,
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p < 0.001). These results do not change dramatically when we use the estimation method that
accounts for shared environments (Columns 2 and 3).

In the preferred specification, we use the smaller sample of MZ twin pairs to account
for both shared family and neighborhood factors and genetic factors (Column 4). Being a
heavy drinker is significantly positively associated with the incidence of receiving a disability
pension (OR = 1.790, p = 0.025). For former drinkers, the relationship is no longer
statistically significant at the 5% significance level (OR = 2.125, p = 0.061), even though the
size of the OR is larger than that for heavy drinkers. However, the OR estimates for former
and heavy drinkers are, in each column, jointly significant (in our preferred specification for
MZ twin pairs: F-test = 7.41, p-value = 0.025).

The association between passing out due to drinking and disability retirement is also
positive and significant in the preferred specification for MZ twin pairs (OR = 1.576, p =
0.034). When we add the indicator for passing out to the models together with the categorical
alcohol consumption measures (not reported), the ORs for heavy drinkers become statistically
insignificant. This finding is not surprising, because heavy drinking and passing out reflect
similar (adverse) drinking behaviors. Heavy drinking commonly leads to passing out. The
pairwise correlation between these two variables is 0.776 (p < 0.001). The OR estimates for
passing out and heavy drinkers are also jointly significant (results not reported; in our
preferred specification for MZ twin pairs: F-test = 6.09, p-value = 0.048).

Next, we augment our preferred model for MZs with the covariates that account for
potential non-shared confounders using conditional (fixed-effects) logistic regression (Table
4). The most important observation is that the estimate for heavy drinkers remains basically
intact (OR = 1.866, p = 0.025). Similarly, the OR estimates for former and heavy drinkers are,
as in Table 3, jointly significant (F-test = 7.10, p-value = 0.029). Education years are

negatively associated with disability pension (OR = 0.832, p = 0.002). In contrast, the number
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of different chronic diseases is positively associated with receiving a disability pension (OR =
1.207, p = 0.038). Because alcohol consumption is a risk factor for some chronic diseases, we
have checked the robustness of the results in Table 4 by excluding the variable that captures
the number of chronic diseases from the set of explanatory variables (not reported). The result
for heavy drinkers remains intact (OR = 1.724, p = 0.045). The estimate for former drinkers is

again larger in size, but is not statistically significant (OR = 1.910, p = 0.113).

Discussion

This paper used twin data linked to register-based information on an individuals’ labor market
status to examine the relationship between alcohol consumption and the incidence of
receiving a disability pension. We contributed to the literature in three major ways. First, we
used conditional (fixed-effects) logistic regression and a large and representative twin data to
account for confounders related to both shared family and genetic factors. Second, using a
longitudinal research design we distinguished former drinkers from constant abstainers. Third,
we accounted for an unusually rich set of potential confounders that twins do not share.

The most important finding is that heavy drinkers are significantly more likely to
receive a disability pension than moderate drinkers, even after accounting for shared family
(peer) and genetic factors. The results are robust to the use of potential confounders that twins
do not share, such as education years, differences in the number of chronic diseases, physical
activity in leisure time and work, and stressful life events. Passing out due to drinking is also
positively related to receiving a disability pension. We do not claim that the documented
associations are necessarily causal effects. It is possible, for example, that a confounding
psychological factor, which distinguishes two identical twins and which our observed

covariates do not properly capture, may induce one twin to drink heavily early in life and also
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to retire earlier. However, the twin design allows us to establish that the associations are not
induced by shared family environment or genetics.

Our data come from Finland, where alcohol consumption is a major and increasing
health burden. Receiving a disability pension is the most common way to retire before the
official retirement age in Finland. More than 20% of retiring Finns end up receiving a
disability pension (OECD, 2014). While we have no strong reasons to doubt the external
validity of our findings, it is prudent to note that the Finnish institutional environment and
conditions for receiving a disability pension may be somewhat country-specific.

Our findings are highly policy-relevant for two reasons. First, early retirement in the
form of a disability pension contributes to the fiscal burden of ageing nations. Promoting the
labor market attachment of elderly persons alleviates the negative consequences of the
demographic transition for the labor supply and supports the sustainability of the pension
system. Heavy drinkers may warrant special attention in this regard. Second, the impact of
alcohol consumption on the length of one’s working career should be taken into account in
the cost-benefit calculations that guide the optimal regulation of the availability and price of
alcohol. According to our findings, moderate drinkers are the least likely to withdraw from

the labor market early.
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Table 1 Alcohol measures and their definitions

Variable Definition
A: Drinking profile?®
Former drinker Abstainer in 1990, but did consume alcohol in 1975 or/and 1981
Constant abstainer Abstainer in 1990, 1981 and 1975
Moderate drinker Consumed alcohol in 1990, but less than 280 (190 for women)
grams per week
Heavy drinker Consumed alcohol in 1990, but more than 280 (190 for women)

grams per week
B: Passing out
Passing out due to drinking ~ Passed out due to excessive alcohol consumption during the 12
months in 1990

& Alcohol consumption is measured by weekly average consumption in grams of pure alcohol
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Table 2 Drinking profiles and disability pension

Share, % Incidence of disability
pension, %
A: Drinking profile
Former drinker 4.9 15.0
Constant abstainer 5.2 17.8
Moderate drinker 59.3 7.3
Heavy drinker 30.6 9.1
Total: 100.0
F-test statistics 299.08
(p <0.001)
B: Passing out
Passing out due to drinking
No 63.4 8.2
Yes 36.6 9.7
Total: 100.00
F-test statistics 95.67
(p<0.001)

The shares in column 1 refer to year 1990. The percentages in column

2 are calculated from person-year

observations 1990-2004.

Heteroscedasticity-robust F-test statistics for the null hypothesis of

equal group means.
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Table 3 Odds ratios (OR) from the models that predict disability pension by using alcohol consumption. Bivariate regressions

(1) 2) (3) “)
Standard Conditional Conditional Conditional
logistic regression logistic regression logistic regression logistic regression
Sample: DZ and MZ Sample: DZ and MZ Sample: DZ Sample: MZ
OR 95% ClI OR 95 % ClI OR 95% ClI OR 95% ClI
A: Drinking profile
Former drinker 2.289 *** 1.785 2.935 2551 *** 1693 3.846 2.699 *** 1677 4.344 2.125 0.965 4.676
(0.290) (0.534) (0.655) (0.855)
Constant abstainer 2.675 *** 2.101 3.406 2.835*** 1893 4.245 3.088 *** 1950 4.891 1.916 0.810 4.530
(0.330) (0.584) (0.725) (0.725)
Heavy drinker 1.403 *** 1.9101 1.603 1.366 *** 1.085 1.721 1.287 0.993 1.669 1.790 **  1.078 2.972
(0.095) (0.161) (0.171) (0.463)
B: Passing out
Passing out due ~ 1.375 *** 1.218 1.551 1.239 ** 1.693 3.846 1.157 0.909 1.472 1.576 ** 1.034 2.400
to drinking (0.085) (0.132) (0.142) (0.338)

Joint tests: Statistic p-value Statistic p-value Statistic p-value Statistic p-value
Joint-1 58.38 *** p <0.001 23.80*** p<0.001 18.22 ***  p<0.001 7.41** p =0.025
Joint-2 104.30 ***  p<0.001 40.14 *** p<0.001 34.37 *** p<0.001 8.01 ** p = 0.046

Individual-year obs. 151,100 18,400 13,494 4,906

MZ = monozygotic; DZ = dizygotic. Heteroscedasticity-robust standard errors in parentheses. Reference category: Moderate drinkers. The specifications in
Column 1 account for gender, and age and its square. Statistical significance: *** (p < 0.01), and ** (p < 0.05). Joint-1 is a joint test of the significance of
the OR estimates of the heavy and former drinkers. Joint-2 is a joint test of the significance of the OR estimates of the heavy and former drinkers and
constant abstainers.
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Table 4 Odds ratios (OR) from the models that predict disability
pension by using alcohol consumption with additional covariates.

Conditional logistic regression
Sample: MZ twin pairs

OR 95 % CI

Drinking profile

Former drinker 1.992 0.880 4.511
(0.831)

Constant abstainer 1.509 0.608 3.745
(0.700)

Heavy drinker 1.866 ** 1.081 3.220
(0.519)

Covariates

Education years 0.832 *** 0.740 0.936
(0.050)

Married 0.947 0.660 1.357
(0.174)

Number of diseases 1.207 ** 1.011 1.442
(0.110)

Smoking 1.008 0.980 1.036
(0.014)

Leisure time activity 1.003 0.931 1.080
(0.038)

Physically hard work 1.073 0.791 1.455
(0.167)

Neuroticism 1.064 0.850 1.331
(0.122)

Extraversion 0.910 0.705 1.175
(0.119)

SLE index 1.118 0.944 1.323
(0.096)

Joint tests: Statistic P-value
Joint-1 7.10 ** p = 0.029
Joint-2 7.19 p = 0.066

Individual-year obs. 4,906

MZ = monozygotic; DZ = dizygotic; SLE index = stressful life
events index. Heteroscedasticity-robust standard errors in
parentheses. Reference category: Moderate drinkers. Statistical
significance: *** (p < 0.01), and ** (p < 0.05). Joint-1 is a joint test
of the significance of the OR estimates of the heavy and former
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drinkers. Joint-2 is a joint test of the significance of the OR estimates
of the heavy and former drinkers and constant abstainers.
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Highlights

Alcohol consumption is a potential determinant of receiving a disability pension.
We use twin data to account for family and genetic factors shared by identical twins.
Heavy drinkers are substantially more likely to receive a disability pension.

Drinking profiles are an important predictor of receiving a disability pension.
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