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Abstract

This paper focuses on the effects of commuting time on sickness insur-

ance utilization by applying a generalized propensity score estimator to a

large sample of Swedish employees. We analyse the effect of commuting

time both on the probability of using sickness insurance at all and on the

probability that an individual on sick leave is on so-calledpartial sick leave

rather than being completely absent from work. Insurance utilization is in

both cases defined as being ill for more than 14 days. The results indicate, in

general, that individuals do not use sickness insurance because of their com-

muting time. However, commuting time seems to increase the risk of being

on sick leave among females with relatively low annual wage earnings. The

results indicate, furthermore, a relatively weak and negative relationship be-

tween the probability of being on partial sick leave and commuting time in

the group of individuals who have utilized sickness insurance. The latter

result applies to both men and women.

2



1 Introduction

Commuting is an important aspect of daily life for many individuals. For instance,

many americans spend more time commuting than on vacation1. Hence, commut-

ing is an important characteristic of an employment relationship, and is therefore

an important aspect of the labour market. Considering if or where to work, the

trade-off between wage and commuting travel time has been extensively stud-

ied2 both theoretically and empirically. In this paper we focus on the effect of

commuting on one aspect of labour supply, viz. longer term (more than 14 days)

absenteeism due to sick leave.

Work absenteeism due to sick leave is significant in a labour supply perspec-

tive. During the period 1983-2001, the average sick absencein the the original 12

EU countries (EU12) was 1.7%. However, there are many countries with much

higher absence, for instance Netherlands (4.1%), Norway (3.2%), and France

(2.4%) during the same time period, while it was 4.2% in Sweden. In this pa-

per, we will investigate active employees in the work force in Sweden. During

2002 there were 7.2% who were on sick leave for more than 14 days at least once

among active employees in the work force (see Section 2).

Sick leave is, furthermore, an aspect of the individual’s decision on labour

force participation when modelling daily labour supply. Inthis respect it is re-

lated to the issue of discrete adjustments of the individual’s labour supply; that is,

adjustments along the so-called ’extensive margin’. In addition, commuting time

and commuting costs are both examples of fixed costs that create non-convexities

in standard models of labour supply, and that are directly relevant to the decision

on participation (see Cogan, 1981, and Blundell and Macurdy, 1999, section 6.5).

There are several reasons as to why commuting travel time andother character-

istics of commuting may be related to absenteeism and sick leave (see Kosolowsky

et al., 1995, for a comprehensive treatment). First of all, there may be direct ef-

1American Community Survey. Retrieved December 27, 2007, from

http://www.census.gov/acs/www/.
2See, e.g., van Ommeren (1998), van Ommeren et al. (2000), Rouwendal (2004), Isacsson and

Swärdh (2007) and Isacsson et al. (2007).



fects on health. There is a body of research on commuting and ill health. In

particular commuting by car has been studied3. For instance, analyzing data from

a commute survey in southern California, Novaco and Collier(1994) show that

commuting stress is related to distance. The interpretation is that the commuting

situation is a behavioural constraint, leading to aversionand frustration4. In partic-

ular, this holds for congested traffic conditions. Hennessyand Wiesenthal (1999)

and Stokol (1978) use measurement intensive (but small sample size) interview

data to show that drivers are more stressed during congestedtraffic. Lucas and

Heady (2002) show that workers with flexible working hours report less driver

stress than those without flextime. Moczulski et al. (2007) report that students

with a long drive to university are more likely to suffer fromoverweight than

those with a short drive. But evidence reported by Evans and Wener (2006) sug-

gests that commuting by train may also be stressful. They report that among a

group of train commuters to Manhattan those with a longer commute had higher

elevations of salivary cortisol levels relative to the resting base line levels5. Indi-

viduals with a longer train commute also tended to perceive higher levels of stress

according the results of Evans and Wener (ibid).

It is likely that part of the absenteeism linked to commutingis more indirect.

On the margin, commuting is yet another obstacle to overcometo go to work when

you already suffer from physical or mental illness. As part of the sickness insur-

ance programme in Sweden, this problem is explicitly handled. The individual is

in fact entitled to taxi for the work trip, if he/she then can go to work. This feature

of the sickness insurance system should, in principle, makethe commuting trip

less important as a determinant of sick leave.

Hence, there are reasons to believe that there may be a relationship between

commuting characteristics and workplace absenteeism. Indeed, such a significant

relationship has repeatedly been reported in the literature. Taylor and Pocock

3Public transit has also been extensively studied. Travel time reliability is a stress factor both

for car in congested conditions, as well as for public transit. See, e.g., Wener et al. (2004).
4Evans (1994) studies the occupational stress of bus driversand finds that traffic congestion is

a factor for elevated health risks.
5Cortisol is a hormone that is often used to measure stress.
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(1972) showed that commuting is related to work absenteeism6, both in terms of

number of days and number of absence spells. They also show that car drivers

were more absent than transit riders. For transit riders, Wener et al. (2003) report

some evidence that work absence increased if number of transfers exceeded two.

Another piece of evidence that work absence and impedance related to commuting

is related is provided by Novaco et al. (1990). However, as noted by Costa et al.

(1988), most of these studies are based on data from a single workplace, and the

number of individuals with longer commutes may be few, limiting the possibility

in establishing a relationship, if present. One notable aspect of the present study

is, therefore, the sample size. Our data sample includes some 1.7 million obser-

vations in total, which is quite large compared to typical sample sizes in the cited

studies above (with typical sample sizes of about 2000). On the other hand, we

do not have data on short-term sick leave, so we will focus on longer sick leaves,

rather than short term sick absence. We will discuss the datain more detail in

Section 2.

Another feature of the present study is that geographical space is represented

at a finer (low-level) scale. While many studies7 have focused on the regional

differences in social security utilization, also sicknessinsurance, using data on

a regional or municipality level, we believe that it is important to account for

differences also within a municipality. In Sweden, many municipalities are quite

large and quite heterogeneous, which makes the geographical configuration of

households and workplaces even more important to account for8.

In this paper, we will use two different indicators of sick leave. The first is

full-time sick leave, which simply means that the individual is not working at

all during the spell. The second ispart-timesick leave. Sweden is one of few

European countries which allows for part-time sick leave9, which means that the

individual can be on sick leave only a part of the day, or a partof the work-week.

6See also citations in the, somewhat outdated, review by Costa et al. (1988).
7RFV (2003).
8There are some 290 distinct municipalities in Sweden. A municipality in Sweden is, further-

more, the smallest geographical unit of government with a right to decide on the local tax rate.
9Part time sick leave was introduced 2006 in Finland.
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This opens for the possibility that individuals that are toosick to work full-time,

but can work part-time do not have to be on full-time sick leave. For instance, a

person that is recovering from illness can slowly go back to work as work ability

is improving. There is a potential demand for partial sick leave: in a survey 32%

of the respondents on (full-time) sick leave indicated thatthey wanted to work

more, considering the present ability to work (Eklund et al., 2004). Other studies

have shown that the total sick absence may increase rather than decrease, since

the length of spells tend to increase if the individual is on part-time sickness.

Finally, when analyzing sick leave and commuting, gender differences should

be accounted for. It is well-known that commuting patterns among men and

women differ. This is also reflected in both the labour and transport literature,

as well as the literature on ill health and commuting10. In a recent study, Black et

al (2007) focus on the large geographical variation in female labour supply across

the US. Although there are many factors at play, they conclude that female work-

ers are highly sensitive to commuting travel times when making their labour force

participation decisions. This finding can be supported by the ill health literature.

For instance, Novaco and Collier (1994) showed that women suffers from greater

stress for longer commuting distances, arguing that women perceive more stress

spillover from commuting to home and work.

There are also significant gender differences in utilization of the part-time sick

leave instrument. The probability is doubled that a woman ison part-time sick

leave from the start of a spell, compared to a man (Eklund et al, 2004). In this

paper we will show that although there are substantial differences in how the part-

time sick leave instrument is used, the (significant) relationship with commuting

travel time is fairly stable between men and women. That is, we are not able to

support the hypothesis that women are more sensitive to commuting travel time

than men, in this respect.

This paper is organized as follows. In Section 2 we present the data. The

10Gender differences is prevalent, but not present in every aspect of commuting. For instance,

Wener et al (2004) could not find gender differences when studying certain aspects of public

transit, and Lucas and Heady (2002) found no gender differences when studying the effect of

flexible working hours.
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empirical approach to estimate the effect of commuting on sickness absence is

presented in 3. Section 4 presents the results and section 5 concludes.

2 Data

Our data is derived from two different sources. One is based on administrative

registers in which all individuals permanently living in Sweden are included (the

LISA database), and the other one is a travel time database (which is part of the

so-called SAMPERS system). In this section we will give a brief background of

each, and also provide basic descriptive statistics.

The LISA database contains information on all individuals permanently liv-

ing in Sweden. It is based on two different registers. The first is the income and

wealth register consisting of tax return data and information on separate income

components from different parts of the income security system on all individuals

registered as taxpayers in Sweden. The second is the Enterprise and Workplace

register compiled by Statistics Sweden, which contains information on all em-

ployers and workplaces in Sweden. These two registers are linked to connect

every employed individual to his/her workplace.

For each individual we also have data on sick leave spells with sickness insur-

ance. For each spell we observe starting date, end date, and variables related to

sickness insurance utilization. The outcome variables of interest is part-time sick

leave and full-time sick leave. The data set only includes data for individuals that

have been recorded to be on sick leave for at least 15 days during a spell (episode).

In Sweden, sickness insurance is handled by the employer during the first 14 days,

so the register data only includes sickness spells that lasted at least 15 days (and

where sickness insurance was utilized). Thus, individualsmay have had many

sickness episodes, each lasting less than 15 days, without being recorded to be on

sick leave in our database.

We will use a binary representation of the outcome variables. An individual

is considered to be on sick leave if he/she has at least one spell (at least 15 days)

with sickness insurance during the year under study (2002).An individual is
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considered to be not absent if there were no recording of spells longer than 14

days. By part-time sick leave, we mean that they have at leastone day recorded

as part-time sick leave11. With full-time sickness, we mean that an individual has

at least one day sickness insurance (recorded in the database) and that he/she has

no days with part-time sick leave.

We use data from 2002 on individuals that are employed, as defined by Statis-

tics Sweden. Individuals who were self-employed and students are not included.

For our application, we also need to know the place of residence and the location

of the workplace. Since this is yearly data, the place of residence is the place

where the individual was registered November 1st 2002. The workplace is also

defined by Statistics Sweden, and it is defined as the workplace from which most

of the individual’s income was earned during the year. The data may be less accu-

rate for individuals switching workplace late in 2002. The place of residence and

the location of the workplace are recorded on a fairly low geographic level. For

2002, Sweden is partitioned into Small Area Market Statistics (SAMS), which is

based on homogeneous areas in terms of households.

Our second main source of data is a travel time database whichis a part of the

SAMPERS database, which in turn is part of a model for transport policy fore-

casting and evaluation12. In this database, the geographical zones are not iden-

tical to SAMS, used in the LISA database. Instead, the transportation analysis

zones (TAZs) are typically aggregated from SAMS (with minorexceptions). Our

database includes 9141 TAZs. For each origin-destination pair13, according to

TAZs, there are several variables available in the database. These include travel

distances in kilometers, travel time by car, in-vehicle time by public transit, wait-

ing time for public transit, travel cost for both car and public transit, etc. In effect,

all these can be used as measures of impedance related to commuting. Travel

11An individual is considered to be on part-time sick leave if he/she had less than 100% of

compensation from the sickness insurance. There are three levels available, 25%, 50%, and 75%,

but we make no distinction between these levels in this study.
12See Algers and Beser (2000).
13Not every pair of TAZs has a value, but there are some 22 million values in the travel time

database for peak hour car.
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times are also decomposed into peak and off-peak. Outside the major cities, travel

times by car during peak and off-peak are very strongly correlated. For public

transit, there are differences between off-peak and peak travel times. We believe

that travel time for peak-hour is more relevant when studying work trip commut-

ing. In this study we have therefore chosen to use peak-hour travel time for car,

since it is the dominating mode of transport for work trips, in particular outside

the major cities. As we will see later, we have reasons to dealwith the largest city,

Stockholm, separately.

Each employed individual in the data base has a place of residence (SAMS

zone). However, the zone of workplace is not available for each individual. In

the final data set, there were some 1.7 million individuals; that is, individuals who

were employed during 2002 and for which we can impute a traveltime between

place of residence and place of work.

3 Generalized Propensity Score

The purpose of this paper is to investigate the relationshipbetween sickness ab-

sence indicators, on the one hand, and commuting travel time, on the other. Clearly,

commuting distance is an endogenous variable and cannot be treated as if it were

randomly assigned to individuals; that is, we must rely on observational data to

estimate the effect of commuting time on sickness absence. This implies certain

problems regarding the possibility of estimating the causal effect of commuting

time on sickness absence (see Rosenbaum, 2002). Commuting travel time is, for

example, typically strongly related to gender and income. Likewise, sickness ab-

sence may be, and often is, related to the same socio-economic characteristics as

commuting (in fact, income and gender is typically correlated with sick leave).

Therefore, to assess the effect of commuting time on sickness absence, we would

like to compare an individual who is absent from work becauseof sickness to

another ’similar individual’ who is not sickness absent. Since we do not have

experimental data, which is often the case in transportation research, we will em-

ploy the generalized propensity score (GPS) estimator as outlined by Hirano and
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Imbens (2004) to deal with the problem of not comparing ’similar individuals’ to

estimate the effect (see also Imai and van Dyk, 2004).

The GPS estimator is a generalisation of the propensity score estimator (Rosen-

baum and Rubin, 1983). The latter is suitable for the case of estimating ’treatment

effects’ when the treatment is binary whereas the former is suitable for estimating

the effect of a continuos treatment or a dose-response relationship. In our case the

’dose’ is commuting travel time and the ’response’ is utilization of sickness in-

surance. An important aspect of the propensity score estimator is that we can test

whether the treated and the control groups are indeed ’similar to each other’ by

applying a t-test to the means of each covariate in the two groups. This is referred

to as ’covariate balance’ (see for example Rosenbaum, chapter 10). There is also

a corresponding test of covariate balance when applying theGPS estimator that

we outline below.

More specifically, when applying the GPS estimator we assumethat the dis-

tribution of outcomes is conditionally independent of the value of each level of

the treatment. Hirano and Imbens (2004) refer to this assumption as ’weak un-

confoundedness’. Furthermore, and following the terminology from Hirano and

Imbens (2004) (and the treatment effect literature in general), we assume that we

have a random sample of individuals, indexed byi = 1, ..., N . For each individ-

ual, there is a discrete outcomeYi(Ti) indexed0, ..., J , which may depend on the

level of treatmentTi ∈ [T0, T1]. In our case,Ti is the travel time from home to the

workplace. For each individual, we observe a vector of characteristicsXi ∈ ℜK ,

along with the outomeYi, and treatmentTi. Now the objective is to estimate the

average dose-response-function, defined asµ(t) = E [Yi(t)], for a given levelt of

treatment (travel time) of interest.

The definition of the generalized propensity score (GPS) is based on the con-

ditional density of the treatment given the covariates. Thus, we let

r(t, x) = fT |X(t | x) (1)

Now, the generalized propensity score is defined byR(T, X) = r(T, X). In this

paper we will, as is standard, use a normal distribution for the treatment (travel

10



time) given the covariates, that is

log Ti | Xi ∼ N(β ′Xi, σ
2) (2)

whereβ ∈ ℜk is a k-dimensional vector of parameters to be estimated, andXi ∈
ℜN × ℜk is the data matrix. The parameters are estimated by standardOLS.

Hence, the estimated GPS is given by

R̂i =
1√

2πσ̂2
exp(log Ti − β ′Xi) (3)

Next, we turn to the outcome variable. We will use a binary representation of

the outcome variable, for instanceYi = 1 if individual i is on sick leave, and zero

otherwise. Given the thus estimated GPS, we estimate a binary logit model with

Yi as dependent variable, and the GPSRi and commuting travel time (treatment)

Ti as regressors. Thus, we specify

Vi(Ti, Ri) = α0 + α1Ti + α2Ri + α3R
2
i + α4T

2
i + α5Ti · Ri (4)

In practice, one would like to use a flexible specification ofVi. Now, the logit

model is defined by the probability that an individual will beon sick leave as

given by

Pr(Yi = 1) =
eVi

1 + eVi

(5)

The parameters of the estimated model in (4) - (5) are not easily interpretable.

In fact, it is not important that the estimated parameters are statistically signifi-

cant. Instead, what we are really interested in is the average dose-response func-

tion, which is calculated from the logit model (5) - (4), where we insert a given

treatment level we are interested in, for each individuali. In other words, for each

individual i we calculate

µi(t) =
eVi(t,r(t,Xi))

1 + eVi(t,r(t,Xi))
(6)

Finally, the dose-response function is obtained by taking the average across the

sample, i.e.

µ(t) =

∑
i µi(t)

N
(7)
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We will also be interested in the derivative of the dose-response function, which

is easily found by taking the derivative of (7).

To find the confidence levels of the dose-response function, we use a bootstrap

procedure. In the results to be presented below, we have used100 simulations, and

each simulated sample was randomly drawn, with replacement. The sample size

of each simulated sample size was taken to be 80% of the nominal size.

4 Results

4.1 Partial Sick Leave

4.1.1 Balancing

As outlined in Section 3 we need to test how the adjustment of the GPS works

for balancing the covariates. If the treatment was binary, we would simply com-

pare the covariate means for treated and untreated individuals before and after

matching. In our case we have continuous treatment, and testing for balancing is

somewhat more complicated. We will here outline the method in more detail.

We first estimate the propensity score; that is, we regress travel time on a

set of covariates. The covariates used here are number of children 0-3 years of

age, number of children 4-6 years of age, number of children 7-10 years of age,

the individual’s income, age of the individual, his/her educational level, a set of

dummy variables for county of residence with the county of Stockholm being the

reference county. Estimation results together with descriptive statistics (for both

men and women) are found in Table 1.

Then, we divide the sample with respect to treatment (i.e. commuting dis-

tance). We have tested a number of different partitions. Note that the sample size

is rather large, and we can therefore afford to have many partitions. Let us divide

the sample into 10 treatment groups with respect to commuting distance, each

of equal size. Here, group 1 includes individuals with the shortest travel times,

group 2 includes those with the next-to-shortest travel times etc. For the data set

of only women, each treatment group has 21160 observations.In the data set, we

12



Women Men
coeff mean std dev min max estimate t-value mean std dev min max estimate t-value
const 1.00 0.00 1.00 1.00 1.93649 107.27 1.00 0.00 1.00 1.00 2.09882 95.20
children 0-3 0.15 0.42 0.00 4.00 0.09059 14.81 0.11 0.36 0.00 3.00 0.04610 5.42
children 4-6 0.10 0.33 0.00 4.00 0.00233 0.33 0.09 0.31 0.00 3.00 0.04481 4.55
children 7-10 0.18 0.46 0.00 4.00 0.01877 3.60 0.15 0.43 0.00 4.00 0.05547 8.00
income 1637.80 782.86 0.00 31093.00 0.00006 17.63 2118.06 997.57 0.00 32767.00 0.00005 16.49
age 43.75 11.57 16.00 77.00 -0.00329 -14.54 43.94 11.98 16.00 77.00 0.00130 5.07
edu 3.35 1.17 1.00 9.00 0.02242 10.83 2.94 1.12 1.00 9.00 -0.00510 -1.88
uppsala 0.05 0.22 0.00 1.00 0.38804 24.09 0.04 0.21 0.00 1.00 0.45998 21.86
sodermanland 0.04 0.19 0.00 1.00 0.16639 9.66 0.04 0.19 0.00 1.00 0.11741 5.35
ostergotland 0.07 0.25 0.00 1.00 0.36495 24.20 0.07 0.25 0.00 1.00 0.16157 8.29
jonkoping 0.04 0.20 0.00 1.00 0.05900 3.55 0.05 0.21 0.00 1.00 -0.08145 -3.90
kronoberg 0.02 0.15 0.00 1.00 0.18269 9.21 0.02 0.15 0.00 1.00 0.09630 3.89
kalmar 0.03 0.16 0.00 1.00 0.12746 6.89 0.03 0.17 0.00 1.00 0.01519 0.65
gotland 0.01 0.09 0.00 1.00 0.04812 1.71 0.01 0.09 0.00 1.00 -0.06592 -1.78
blekinge 0.02 0.14 0.00 1.00 0.16278 8.10 0.02 0.15 0.00 1.00 0.03615 1.43
skane 0.13 0.34 0.00 1.00 0.26006 18.79 0.13 0.34 0.00 1.00 0.20360 11.37
halland 0.04 0.20 0.00 1.00 0.31678 18.81 0.04 0.20 0.00 1.00 0.22422 10.40
vastra gotaland 0.24 0.43 0.00 1.00 0.20720 15.73 0.24 0.43 0.00 1.00 0.18770 11.01
varmland 0.03 0.17 0.00 1.00 0.11768 6.56 0.03 0.18 0.00 1.00 0.01499 0.66
orebro 0.04 0.20 0.00 1.00 0.02488 1.48 0.04 0.19 0.00 1.00 0.01905 0.87
vastmanland 0.04 0.19 0.00 1.00 -0.02227 -1.31 0.04 0.20 0.00 1.00 -0.04586 -2.13
dalarna 0.04 0.19 0.00 1.00 0.10248 5.99 0.04 0.20 0.00 1.00 -0.02657 -1.24
gavelborg 0.04 0.20 0.00 1.00 0.30960 18.58 0.04 0.20 0.00 1.00 0.17714 8.24
vasternorrland 0.04 0.19 0.00 1.00 0.49774 29.12 0.03 0.18 0.00 1.00 0.34540 15.46
jamtland 0.02 0.13 0.00 1.00 0.13054 6.04 0.02 0.12 0.00 1.00 0.10295 3.63
vasterbotten 0.04 0.19 0.00 1.00 0.63894 37.64 0.04 0.20 0.00 1.00 0.48120 22.27
nobs 158679 103575

Table 1: Summary statistics and parameter estimates of generalized propensity score. Dependent variable: Com-

muting travel time. In this sample, only individuals that are absent due to sick leave (according to the definition)

are included.
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have 26 covariates (20 of these are county dummy variables).For each of these,

we test whether the mean of this covariate is different in onetreatment group, as

compared to the the other 9 treatment groups. This is shown inthe left panel of

Table 2 where we see that the covariates are clearly not balanced. In other words,

commuting times depend on the covariates.

In the next step, we do the same kind of balancing test, now adjusted by the

GPS. To explain the balancing test in more detail, let us continue to consider the

dataset with women only, and consider the last treatment group, with the longest

commuting travel times (in the range [34.7,120] minutes); that is, group 10. The

median travel time in this group is 45.7 minutes. We insert this value of travel

time (treatment)T = 45.7 to calculate the propensity scoreR(log 45.7, Xi) in

group 10, and calculate the corresponding quintiles. Basedon the quintiles we

obtain five subgroups within group 10. They are, more specifically, defined by

the propensity score lying in the intervals [0.0008,0.02554], [0.02554,0.0529],

[0.0529,0.0799], [0.0799,0.1122], and [0.1122,0.2646],respectively. We also cal-

culate the propensity scoreR(log 45.7, Xi) for all observations outside the treat-

ment group, in this case withTi < 34.7 (groups 1-9). Among these we can identify

groups of individuals having a value lying in each of the five intervals defined by

the quintiles of the propensity scoreR(log 45.7, Xi) in group 10. Then to test for

balance of the age covariate, for example, we use a t-test to see whether mean age

in the treatment group ofT > 34.7 (group 10) in the first quintile is equal to the

mean age in the group with treatmentsT < 34.7 (groups 1-9) with a propensity

scoreR(log 45.7, Xi) in the corresponding interval. We then proceed and apply a

t-test to the corresponding mean age differences in quintiles 2-5. These five dis-

tinct t-tests are subsequently weighed together, using thesample sizes as weights,

to produce a single value of the t-test. Then we check whetherthis t-test rejects

the null hypothesis of no difference in the age covariate. Inthis treatment group

(group 10), the t-statistics for age turns out to be -1.08, and we conclude that the

balance property holds for this treatment group and this covariate, age. We pro-

ceed by undertaking the same calculations for the 9 remaining treatment groups

and for each of the remaining covariates.
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The t-statistics for each covariate and each treatment group are reported in the

right panel of Table 2. It is clear that the GPS adjustment improves the balanc-

ing. However, it is also clear that the dummy variable related to the county of

Stockholm is unbalanced. Indeed, Stockholm is the largest city in Sweden, and

is in many aspects different from the rest of Sweden. Income,sickness insurance

utilization, and (not least) commuting patterns are ratherdifferent. Thus, it may

not be surprising that the Stockholm county singles out in aninvestigation of com-

muting distances and sickness insurance utilization. Since the balancing property

is not fulfilled, it seems that we need to take care of the Stockholm county sepa-

rately. If we exclude observations from Stockholm, it turnsout that balancing is

improved, see Table 3.

There are no clear guidelines regarding how to choose the number of treat-

ment groups, nor the number of subgroups with respect to GPS.Typically, the

number of treatment groups and subgroups are of equal or similar size. We have

tested different combinations of 10 and 15 treatment groups, together with 5 or 15

subgroups, in different combinations. All results can not be shown here, due to

space limitations, but we report the case with 15 treatment groups, and with 5 sub-

groups with respect to GPS (as before) in the Appendix. Generally, increasing the

number of subgroups makes the balancing look better, but onehas to be careful so

that there are enough observations in each group. The samplesize is quite large,

however; if we have 10 treatment groups, and 15 subgroups, there will still be

782 observations in the smallest subgroup, which is still quite a large subsample

compared to many other applications where the GPS method hasbeen applied.

4.1.2 Dose-response

Having tested the balancing of covariates, we now turn to theestimation of the

dose-response-functions. Recall that we have two data sets, one with men and one

with women, and that we are interested in the probability of being on part time

sick leave, instead of full-time sick leave, given that the individual uses sickness

insurance as defined above.

The logit model estimation results are shown in Table 5, bothfor women and

15



1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
children 0-3 -15.08 -10.32 -4.90 -5.00 -1.63 2.13 3.97 5.17 9.85 12.46 -2.60 -2.61 -1.81 -2.53 -1.01 -0.14 0.70 1.43 2.61 3.68
children 4-6 -5.83 -3.22 0.26 0.36 2.33 2.18 2.17 1.61 1.12 -1.39 -0.41 -0.87 -0.09 -0.24 0.49 0.44 0.46 0.41 0.36 0.12
children 7-10 -4.61 -2.49 -0.35 1.61 3.85 2.53 3.09 1.12 -1.93 -3.19 -0.29 -0.67 -0.16 0.20 1.02 0.61 0.72 0.29 -0.45 -0.48
income -13.46 -11.95 -9.13 -7.08 -6.24 -2.20 2.00 8.02 15.62 18.78 -2.36 -2.92 -2.86 -3.31 -2.61 -1.03 0.26 2.33 4.12 4.88
age 13.44 10.96 6.98 4.34 1.26 -1.08 -4.08 -6.94 -10.41 -14.57 2.59 2.46 2.20 2.34 0.70 -0.11 -1.01 -2.12 -2.99 -3.98
edu -13.17 -9.87 -3.31 -4.62 -2.49 -0.42 5.20 7.16 12.54 9.02 -2.90 -2.18 -1.13 -2.49 -1.29 -0.47 1.27 2.08 3.53 2.69
stockholm -94.07 -91.20 -23.23 -2.70 -7.88 1.91 14.65 31.49 53.63 58.74 -18.02 -38.53 -17.69 -9.54 -12.26 -1.82 3.03 18.84 27.50 37.58
uppsala 6.73 2.95 1.93 2.27 -3.37 -6.54 -9.37 -6.71 -4.80 12.73 -2.27 1.01 1.15 0.86 0.63 -1.19 -1.91 -1.68 -1.77 1.50
sodermanland 15.76 7.90 2.17 -1.86 -0.56 -2.07 -12.07 -10.89 -10.12 3.81 0.32 2.68 1.17 0.71 0.75 0.07 -3.23 -3.04 -3.60 -0.23
ostergotland -13.32 10.46 -1.62 5.50 9.70 2.43 4.23 -3.68 -5.46 -13.38 -2.07 3.07 -0.41 0.31 3.13 0.52 1.11 -1.40 -1.26 -2.86
jonkoping 14.86 10.57 -0.71 -2.89 5.55 -1.95 -1.44 -4.93 -10.68 -16.46 2.66 2.48 -0.02 0.71 2.08 -0.86 -0.30 -1.38 -3.69 -5.53
kronoberg 1.65 8.35 8.85 -3.42 -4.91 1.24 -0.83 0.11 -7.06 -8.63 0.15 1.90 2.35 0.21 -0.51 0.50 0.02 0.09 -2.19 -2.62
kalmar 9.78 6.07 2.47 0.20 0.53 -4.07 -1.38 -2.50 -4.76 -10.09 1.18 1.61 1.08 1.19 0.68 -0.86 0.04 -0.71 -1.49 -3.72
gotland 4.57 8.81 -0.60 -1.91 -1.17 -0.88 -1.39 -2.84 -2.68 -5.83 0.26 1.96 0.00 0.37 0.23 -0.18 -0.48 -0.73 -0.93 -2.23
blekinge 3.92 6.96 2.78 0.97 1.85 -1.75 -1.84 -0.72 -5.13 -10.16 0.83 1.84 1.09 0.88 0.87 -0.20 -0.39 -0.17 -1.53 -3.23
skane 10.24 10.94 3.88 0.50 1.07 -0.17 -0.97 -5.44 -11.66 -11.19 0.84 3.45 1.82 1.30 2.10 1.13 0.60 -1.11 -3.61 -3.85
halland -4.83 8.53 0.86 4.31 3.78 -0.24 -1.40 -2.33 -2.26 -8.77 -0.84 2.44 0.49 0.95 1.63 0.04 -0.20 -0.61 -0.55 -2.10
vastra gotaland 23.52 8.21 0.55 -1.40 1.95 10.45 4.30 -7.25 -19.33 -27.42 4.28 3.05 1.06 1.93 2.66 4.31 2.24 -1.41 -6.13 -9.87
varmland 9.92 5.75 5.24 -0.30 0.77 2.16 -3.54 -4.17 -9.78 -11.06 1.64 1.62 1.53 0.95 0.50 0.49 -0.87 -1.13 -3.29 -3.59
orebro 11.97 10.67 5.94 6.82 0.38 -5.54 -3.66 -9.74 -10.17 -15.19 1.89 2.75 1.61 2.72 -0.28 -2.22 -1.35 -3.11 -3.31 -5.03
vastmanland 18.33 10.94 7.26 3.83 -6.07 -6.86 -9.04 -8.57 -13.20 -7.63 1.88 2.65 2.16 1.63 -2.02 -1.97 -2.74 -2.81 -4.64 -3.11
dalarna 9.24 12.63 6.02 3.09 -3.69 -3.93 -3.72 -4.26 -11.64 -10.33 1.14 3.05 1.92 2.07 -0.71 -1.06 -1.06 -1.21 -3.77 -3.08
gavelborg 0.83 3.29 2.18 -2.32 6.93 2.94 1.82 1.16 -9.28 -10.40 0.54 1.12 0.77 -0.86 2.53 1.16 0.52 0.35 -2.39 -3.00
vasternorrland -4.19 3.51 -3.66 -4.30 3.60 -1.58 -4.05 2.44 5.20 1.59 -1.72 0.51 -0.85 -1.75 1.80 -0.36 -1.02 0.44 1.08 -0.37
jamtland 6.88 2.56 4.17 2.47 0.58 -0.88 -2.37 -5.43 -6.51 -4.45 0.67 1.01 1.38 1.35 0.43 -0.19 -0.61 -1.44 -2.13 -1.54
vasterbotten -3.88 -4.95 -2.09 -9.94 -4.91 0.21 -1.76 2.28 10.88 9.87 -2.00 -2.38 -0.47 -3.41 -1.03 0.24 -0.45 0.27 2.41 1.23

Table 2: Balancing test for the partial sick leave model for women, including observations from Stockholm county.

Each of the 10 treatment groups are divided into 5 subgroups with respect to propensity score. The table shows

t-statistics for equality of means.
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1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
children 0-3 -9.86 -5.69 -3.64 -1.57 -0.92 0.72 2.96 4.07 5.47 6.90 -1.82 -1.56 -1.28 -1.23 -1.76 0.30 0.28 0.88 1.42 1.94
children 4-6 -5.05 -3.79 -0.71 -0.27 0.49 2.29 2.73 2.37 2.69 -1.27 -0.11 -0.94 -0.26 -0.45 -0.59 0.55 0.48 0.65 0.92 0.26
children 7-10 -5.09 -3.81 -1.87 -1.48 0.56 3.30 3.53 4.27 2.10 -2.05 0.05 -0.71 -0.56 -0.86 -0.69 0.76 0.70 1.28 0.91 0.17
income -4.61 -2.91 -2.10 -0.55 -2.33 -2.15 -0.90 -1.32 3.38 12.18 -1.95 -0.98 -0.28 -0.08 -0.91 0.26 0.11 -0.06 0.85 2.37
age 8.54 5.71 4.69 2.80 -0.15 -1.08 -1.38 -3.89 -4.52 -10.85 2.30 1.35 1.11 1.19 1.17 -0.99 -0.52 -1.60 -1.59 -2.50
edu -9.78 -4.64 -2.65 0.44 -2.14 -1.37 0.45 2.07 5.52 12.27 -2.81 -1.23 -0.66 -0.06 -1.51 0.41 0.24 0.79 1.58 2.74
uppsala -2.47 -1.72 -2.72 0.93 1.19 -4.08 -7.18 -7.65 -3.42 21.32 -3.55 -1.06 -0.47 0.46 -0.46 -0.03 -1.61 -1.75 -1.24 3.41
sodermanland 7.44 3.31 2.44 -0.47 -2.29 -1.32 -3.07 -9.70 -9.58 9.26 -0.80 1.40 1.54 0.48 0.77 0.12 -0.33 -2.32 -2.64 1.26
ostergotland -18.29 -5.94 0.07 -3.92 7.08 7.92 2.62 6.81 2.50 -3.12 -2.05 -1.38 -0.35 -2.25 -1.54 1.55 0.15 1.63 0.83 1.49
jonkoping 8.61 2.03 3.41 -4.10 -0.91 3.15 -1.64 -0.31 -1.70 -11.01 2.32 0.16 0.66 -1.18 1.26 0.69 -0.94 -0.49 -0.76 -3.04
kronoberg -4.09 5.17 2.09 4.32 -3.85 -5.38 1.98 1.86 0.07 -4.14 -0.46 1.28 0.33 1.44 0.49 -0.85 0.51 0.29 -0.24 -0.37
kalmar 4.54 4.74 -1.90 -1.94 -0.07 -0.34 -3.21 1.06 -0.26 -3.58 0.84 1.08 -0.31 -0.22 1.32 -0.08 -0.64 0.48 -0.41 -1.32
gotland 1.99 4.41 2.55 -1.84 -2.07 -2.30 -0.67 0.03 -0.89 -2.45 0.21 0.76 0.36 -0.23 0.43 -0.35 -0.14 -0.71 -0.62 -0.90
blekinge -2.45 2.30 2.06 1.19 0.68 1.10 -2.03 -1.12 3.38 -6.19 0.10 0.46 0.72 0.57 0.73 0.18 -0.41 -0.22 0.92 -1.10
skane -4.00 2.26 -3.24 1.48 -1.16 -0.53 0.58 1.06 2.06 1.28 -0.82 0.89 -0.52 0.79 0.41 0.71 0.81 0.99 1.05 0.66
halland -11.24 -0.76 -0.98 2.10 3.72 1.89 1.27 -0.50 3.51 -0.70 -1.44 -0.01 -0.26 0.22 -0.04 0.46 0.22 -0.10 1.05 1.20
vastra gotaland 7.17 -4.78 -9.18 -5.01 -0.41 1.52 11.67 7.04 1.42 -10.80 3.06 -0.33 -2.13 -1.12 2.16 1.19 4.08 3.14 1.81 -3.12
varmland 1.13 4.07 -0.74 3.18 -0.41 0.53 2.44 -2.46 -2.73 -6.03 0.54 1.25 -0.04 0.86 0.91 -0.25 0.43 -0.70 -0.93 -1.19
orebro 5.42 0.00 7.22 4.73 3.09 0.13 -6.14 -2.66 -5.03 -9.63 1.38 0.11 1.84 0.89 0.64 -1.43 -2.76 -1.07 -1.41 -2.47
vastmanland 9.75 6.54 2.67 5.74 3.64 -7.28 -7.63 -7.70 -7.32 -3.00 0.82 1.19 0.65 1.70 0.33 -3.46 -2.52 -2.67 -2.65 -1.03
dalarna 3.51 2.27 3.99 6.55 1.07 -4.71 -4.03 -0.40 -4.64 -5.41 0.70 0.46 1.03 2.09 1.40 -1.81 -1.24 -0.63 -1.40 -0.84
gavelborg -3.43 -7.05 0.71 -1.59 -2.34 5.99 3.43 6.56 0.56 -4.72 0.28 -1.38 0.00 -0.74 -1.76 1.79 1.00 1.78 0.88 -0.63
vasternorrland -7.12 -6.36 -2.30 -7.01 -2.97 2.36 -1.42 -1.82 8.01 13.95 -1.46 -3.01 -1.17 -2.47 -2.80 1.19 -0.55 -1.24 0.88 2.87
jamtland 1.75 0.49 2.88 0.77 -0.63 0.54 0.05 -1.54 -3.45 -1.34 0.09 0.59 0.81 0.36 0.44 0.11 -0.07 -0.43 -0.63 -0.42
vasterbotten -11.02 -7.39 -6.29 -6.63 -9.70 -4.76 0.85 -0.50 13.93 20.67 -3.25 -3.29 -2.76 -2.25 -4.29 -1.40 -0.03 -1.41 2.12 3.67

Table 3: Balancing test for the partial sick leave model for women with observations pertaining to Stockholm

county excluded. Each of the 10 treatment groups are dividedinto 5 subgroups with respect to propensity score.
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1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
children 0-3 -3.46 -4.35 -0.66 0.22 -0.04 1.26 2.43 2.67 2.12 -0.61 0.01 -0.94 -0.47 -0.32 -0.85 0.20 0.43 0.39 0.76 0.24
children 4-6 -5.15 -2.41 -1.24 -0.54 1.34 0.46 2.44 2.63 2.68 -0.72 -0.24 -0.57 -0.60 -0.50 -0.51 -0.09 0.52 0.36 0.72 0.37
children 7-10 -6.46 -2.19 -1.84 -1.69 0.65 1.34 2.12 3.60 3.53 0.32 -0.53 -0.61 -0.82 -0.87 -0.88 0.31 0.33 0.66 0.89 0.59
income -4.88 -3.74 -3.18 -2.53 -4.24 -1.95 -0.06 1.92 5.99 11.20 -1.76 -1.18 -1.15 -0.75 -2.01 0.35 0.05 0.41 1.61 1.98
age -0.26 -0.14 -1.65 -0.61 -2.28 0.73 -1.64 1.87 0.77 3.28 -0.47 -0.18 -0.49 -0.11 -0.70 0.52 -0.36 0.72 0.21 0.53
edu -0.05 0.72 0.85 -2.03 -1.76 -4.09 -1.20 -1.48 2.28 6.65 -1.11 -0.31 0.08 -0.20 -0.14 -0.45 -0.02 -0.60 0.20 0.98
uppsala -3.40 -3.04 -2.80 -0.02 -5.97 -7.39 -7.16 -3.08 5.08 20.20 -3.02 -2.27 -1.68 0.05 -1.59 -0.44 -1.81 -1.86 0.08 3.04
sodermanland 7.45 1.58 2.70 1.10 -3.26 -3.35 -10.05 -9.09 -4.16 11.41 -1.08 0.62 1.65 1.37 0.48 -0.15 -2.25 -2.06 -1.17 1.43
ostergotland -10.29 2.84 -1.51 5.21 5.97 0.01 2.78 -0.29 -0.23 -6.70 -0.77 1.37 -0.07 1.15 1.70 -0.50 0.58 0.58 0.26 0.06
jonkoping 8.08 4.61 0.21 -0.56 4.08 -0.08 -0.71 -2.39 -7.35 -8.75 1.90 0.65 -0.50 -0.26 0.81 -1.16 -0.89 -1.65 -2.67 -2.38
kronoberg -4.78 7.49 3.90 -3.02 -4.72 0.20 0.90 2.34 -1.15 -3.77 -0.67 1.72 0.83 -0.58 0.15 0.79 0.32 0.53 -0.94 0.02
kalmar 5.04 2.80 1.64 -0.72 -0.96 -3.17 -1.24 -1.73 -0.77 -1.77 0.46 0.31 0.68 0.17 1.05 -0.95 -0.30 -0.38 -0.88 -0.73
gotland 4.07 3.64 -1.64 -2.57 -3.00 0.14 0.49 0.05 0.32 -3.44 0.76 0.27 -0.71 -0.42 -0.26 0.30 0.08 -0.42 -0.56 -1.21
blekinge -1.29 3.07 1.05 2.92 0.22 -0.69 0.43 2.00 -4.29 -4.60 0.09 0.89 0.16 0.99 0.82 -0.42 -0.08 0.22 -1.45 -0.61
skane -4.12 -2.58 -2.58 -0.45 0.61 2.64 1.81 1.99 2.75 -0.40 -0.13 -0.38 -0.53 -0.03 -0.34 1.16 1.17 1.09 1.68 0.18
halland -6.40 2.08 -1.14 2.38 0.37 -1.80 0.60 -0.78 0.99 2.86 -1.25 0.56 -0.20 0.48 -0.10 -0.22 0.30 0.00 0.24 1.24
vastra gotaland 0.32 -11.01 -7.07 -4.22 1.79 9.65 7.53 5.05 1.77 -5.18 1.69 -1.78 -1.34 -1.51 -0.58 2.67 2.94 2.66 2.49 -1.28
varmland 4.46 0.83 3.17 -2.10 1.84 -0.12 -2.37 0.91 -4.45 -3.28 0.75 0.03 1.09 -0.47 1.49 -0.30 -1.05 0.27 -1.58 -0.81
orebro 0.99 1.65 3.02 4.95 0.03 -2.35 0.44 -0.29 -2.95 -6.80 0.88 0.45 0.67 1.43 0.55 -1.30 -0.07 -0.64 -0.88 -1.26
vastmanland 5.94 6.51 6.87 2.30 -3.50 -4.45 -5.39 -4.68 -7.15 0.14 0.24 1.45 1.66 0.81 -0.41 -1.52 -2.07 -1.74 -2.56 -0.16
dalarna 5.02 5.90 4.53 1.11 -2.17 -4.03 -3.04 -1.72 -4.46 -3.00 0.57 1.27 0.83 0.63 0.32 -1.38 -1.36 -0.98 -1.76 -0.94
gavelborg -2.67 -4.43 -0.43 1.76 4.02 2.69 1.69 0.55 -0.67 -3.39 -0.01 -0.57 -0.06 0.25 0.85 0.51 0.57 0.61 0.48 -0.37
vasternorrland -5.58 -4.79 -1.94 -3.08 -0.15 -1.15 0.81 4.36 8.25 1.02 -0.49 -1.80 -1.05 -1.57 -1.09 -0.13 -0.31 0.70 1.77 0.32
jamtland 1.07 -2.78 2.69 2.80 0.03 -0.23 0.03 -2.57 -2.08 0.27 -0.05 -0.39 0.98 0.71 0.65 -0.26 0.01 -0.62 -0.17 0.06
vasterbotten -6.07 -9.20 -4.56 -8.24 -1.92 0.42 2.74 3.50 10.03 8.09 -1.22 -3.03 -2.07 -3.47 -2.73 -0.06 -0.32 0.04 1.79 1.64

Table 4: Balancing test for the partial sick leave model for men. Each of the 10 treatment groups are divided into 5

subgroups with respect to propensity score.
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women men
coeff value std err value std err
constant (part time) -0.566 0.03 -0.978 0.04661
time -0.060 0.06 -0.040 0.09202
time^2 -0.002 0.01 -0.013 0.01919
R           0.465 0.38 0.541 0.55784
R^2         -1.958 0.59 -1.358 0.83096
R*time 0.263 0.05 0.141 0.07398
Log of likelihood -103213.08 -59395.14
nobs 158679.00 103575.00

Table 5: Estimation results for the logit model for partial sick leave.

men. It should be noted that the coefficients cannot be directly interpreted. In-

stead, the main results are reported in Figure 1. In each figure a)-b), the upper

panel shows the dose-response-function with commuting distance on the hori-

zontal axis, and the probability of being part-time on the vertical axis. The 90

% confidence band is also indicated. The lower panel shows thederivative of

the dose-response-function, i.e. the marginal propensityof increased partial sick

leave as commuting distance increases. Here we see that the probability of part-

time sickness decreases as commuting distance increases.

The proportion of part-time sickness is significantly different for women and

men (see Eklund et al., 2004). Women has more part-time sickness than men, but

they also have shorter commuting distances. One hypothesisis that the difference

in part-time sickness is due to differences in commuting distances. This is, how-

ever, rejected by the model. There are 9 percentage points more women than men

who are on part-time sickness, even after controlling for commuting distance. In-

terestingly, however, the part-time sickness as a responseto commuting distances

are rather similar for men and women. In other words, the level of part-time sick-

ness differs between men and women, but the response to increased (decreased)

commuting time is similar.

Hence, we have shown that part-time sickness decreases as commuting dis-

tance to work place increases. More specifically, if commuting time increases

by an hour the probability of being on full-time sick leave increases by some 3

percentage points. From the perspective of transport infrastructure planning, the
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Figure 1: Dose-response functions for partial sick leave.
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effect thus appears rather weak when compared to the value oftime used in cost-

benefit analyses regarding investments in the transport infrastructure, which is

currently some 40 SEK (around 4 euros) per hour for work tripsin Sweden. To

see this, assume that the hourly wage compensation equals the social value that

an individual works an hour. This may be reasonable if wages reflect marginal

products. Assume also, for the sake of this example, that an individual works 4

hours per working day if being on part-time sick leave and zero hours if being

on full-time sick leave and that the employer does not hire anextra employee to

do the work of the sick absent employee. As noted in the introduction, in 2002

some 7 percent of the employed individuals were on sick leavein Sweden and

out of these some 70 percent were on full time sick leave. Hence, we should add

some 0.6 percent of the average gross hourly wage rate per dayof commuting to

the current value of time (this is obtained from the following simple calculation:

0.03*0.07*0.70*4 = 0.006).

4.2 Sick leave

We now turn to utilization of sickness insurance more generally. The outcome

variable now is whether sickness insurance has been used at all. That is, we make

no distinction between part time sick absence and full time sick absence, but we

now include the outcome of not being on sick leave at all. The outcome variable is

still binary, with the two outcomes being on sick leave, or not being on sick leave,

respectively, during the year under study. Remember that anindividual is defined

to be on sick leave if he/she has been on sick leave for at least15 days for at least

one sickness episode (spell).

The sample is now much larger. The full sample includes about1.7 million

observations. Since we use a bootstrap procedure to calculate our dose-response-

functions, their derivatives and the corresponding confidence intervals, we can

draw from the full sample and do each estimation on a much smaller data set.

First we check whether the balancing property is fulfilled. The results for

testing the balancing property are reported in Table 6, where we have 15 treatment

groups, and also 15 propensity score subgroups. Although weare able to use the
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Unadjusted Women Adjusted
Commuting travel time group Commuting travel time group

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

children 0-3 -6.09 -6.20 -4.36 -1.94 -0.45 -0.75 0.50 1.29 2.03 0.95 2.99 3.81 4.15 5.38 -2.69 -0.12 -0.47 -0.42 -0.25 -0.15 -0.21 -0.21 -0.07 0.08 -0.04 0.16 0.29 0.36 0.59 -0.03

children 4-6 -5.84 -3.68 -3.32 -1.48 -0.96 0.88 0.89 2.20 2.35 3.18 2.94 3.65 4.42 -0.50 -6.00 0.04 -0.08 -0.28 -0.19 -0.23 -0.10 -0.18 0.00 0.02 0.12 0.14 0.30 0.46 0.15 -0.15

children 7-10 -6.54 -3.70 -3.24 -1.78 -0.77 -0.43 2.31 2.65 1.85 2.64 2.94 3.42 5.23 0.60 -6.31 0.07 -0.13 -0.28 -0.21 -0.19 -0.21 -0.04 0.01 -0.01 0.09 0.15 0.27 0.50 0.21 -0.17

income -3.10 -2.80 -2.61 -0.92 0.55 0.33 -2.54 0.42 -1.25 1.85 0.99 1.19 3.78 7.85 -3.86 0.18 -0.47 -0.42 -0.16 -0.01 -0.01 -0.23 0.18 -0.05 0.17 0.08 0.08 0.27 0.64 -0.14

age 3.40 3.98 4.36 1.45 -0.30 -1.14 -2.00 -0.35 0.32 2.50 1.74 1.35 0.25 -1.22 -13.95 0.92 0.15 0.17 -0.04 -0.15 -0.17 -0.03 -0.10 -0.02 0.16 0.10 -0.04 -0.20 -0.24 -0.83

edu -4.80 -4.55 -6.04 -0.57 -0.11 2.58 -1.32 -1.33 -1.60 -1.01 -0.40 -0.40 3.96 6.07 9.43 -0.76 -0.38 -0.55 0.00 0.00 0.27 -0.20 0.06 -0.01 -0.08 -0.02 0.01 0.41 0.59 0.51

uppsala -0.51 -0.12 -4.08 1.84 -1.91 3.99 1.15 -0.12 -6.32 -6.38 -9.30 -7.32 -5.77 4.35 21.90 -1.37 -0.37 -0.39 0.42 0.06 0.60 0.23 0.37 -0.35 -0.38 -0.69 -0.48 -0.49 0.19 1.07

sodermanland 4.66 9.23 -0.65 3.47 0.98 -0.57 -2.16 -2.49 -1.57 -2.67 -12.38 -6.57 -9.73 -2.94 14.82 -0.60 0.82 0.24 0.66 0.44 0.20 0.08 0.13 0.08 -0.01 -1.02 -0.35 -0.73 -0.41 0.68

ostergotland -16.35 -15.97 -0.36 2.62 -1.56 -5.91 5.66 11.15 2.67 1.50 5.14 4.65 4.35 0.32 -4.91 -0.44 -1.31 -0.11 0.21 -0.25 -0.93 -0.23 0.47 -0.20 -0.15 0.37 0.40 0.34 0.30 0.55

jonkoping 8.02 6.77 -0.01 1.85 -0.14 -3.41 -3.51 3.66 3.83 0.58 0.55 -2.55 -3.21 -7.30 -8.66 0.87 0.28 -0.11 0.05 -0.15 -0.47 -0.12 0.27 0.27 -0.13 -0.14 -0.44 -0.41 -1.04 -0.49

kronoberg -2.51 -2.08 6.93 0.40 5.55 2.96 -2.71 -6.09 -4.48 -1.84 4.03 1.22 -1.79 -2.56 -0.36 -0.13 -0.07 0.57 -0.13 0.44 0.37 0.12 -0.10 -0.17 -0.15 0.29 -0.03 -0.34 -0.13 0.23

kalmar 6.49 0.78 3.20 -5.24 2.56 -2.95 2.12 -2.36 1.98 -1.82 0.09 -0.30 -1.45 -1.25 -3.81 0.54 -0.08 0.32 -0.48 0.34 -0.26 0.43 -0.23 0.22 -0.18 0.07 0.03 -0.20 -0.21 -0.45

gotland 4.08 -0.25 6.96 1.62 1.89 -5.63 -3.28 -1.38 -2.18 0.19 -2.26 1.22 -1.38 -0.62 -3.02 0.23 -0.11 0.43 -0.10 0.03 -0.51 0.01 0.05 -0.07 0.02 -0.40 -0.18 -0.30 -0.12 -0.42

blekinge 0.31 -1.44 3.97 1.06 1.67 -0.23 0.93 0.67 1.37 -3.83 -1.54 0.98 2.68 -2.26 -5.88 0.33 -0.05 0.25 0.01 0.25 0.02 0.14 0.00 0.10 -0.32 -0.08 -0.01 0.12 -0.11 -0.45

skane -7.40 0.96 -0.80 -4.19 -1.69 2.54 -1.92 -0.22 0.40 -1.59 2.62 0.18 6.65 1.82 1.82 -0.58 0.17 0.04 -0.25 -0.03 0.44 -0.15 0.55 0.27 0.01 0.44 0.22 0.81 0.24 0.30

halland -6.91 -9.71 -0.36 1.87 0.26 2.79 2.15 2.61 -0.26 1.30 0.00 1.08 2.02 3.36 -2.40 -0.11 -0.77 -0.07 0.23 0.04 0.24 -0.01 0.26 -0.15 0.07 0.00 0.16 0.20 0.47 0.10

vastra gotaland 4.60 -1.58 -5.91 -6.76 -6.18 -1.41 -0.79 0.82 5.46 10.93 9.79 3.43 1.23 -5.42 -9.92 0.93 0.42 -0.06 -0.41 -0.61 -0.13 0.02 0.82 0.65 1.25 1.19 0.71 0.71 0.01 -0.95

varmland 1.55 4.21 1.26 -2.29 -0.47 5.28 1.04 -2.70 0.10 5.21 -1.01 -0.43 -3.62 -6.44 -4.04 0.27 0.52 0.09 -0.21 -0.09 0.37 0.19 -0.26 -0.11 0.34 -0.16 -0.04 -0.40 -0.50 -0.16

orebro 5.35 4.97 0.11 7.31 4.28 4.03 4.40 -1.67 -3.03 -5.15 -2.16 -2.81 -4.73 -5.26 -10.15 0.59 0.31 -0.09 0.55 0.24 0.15 0.46 -0.77 -0.62 -0.83 -0.51 -0.43 -0.62 -0.60 -0.85

vastmanland 8.89 10.08 3.51 1.24 5.56 3.19 3.89 -3.61 -7.21 -6.37 -6.08 -7.46 -6.99 -6.66 0.94 0.35 0.64 0.16 0.10 0.55 0.27 0.36 -0.95 -1.07 -0.67 -0.61 -0.83 -0.83 -0.88 -0.21

dalarna 0.53 3.26 5.14 4.99 4.13 3.07 1.97 -5.05 -3.57 -3.45 -3.96 2.97 -5.05 -4.92 -3.07 0.11 0.31 0.37 0.23 0.38 0.32 0.36 -0.61 -0.38 -0.34 -0.42 0.01 -0.64 -0.45 0.23

gavelborg -1.84 -5.10 -2.50 0.11 -4.82 -0.48 -1.44 2.78 4.29 2.87 2.03 5.37 2.22 -2.87 -2.54 0.07 -0.10 -0.12 0.01 -0.51 -0.07 -0.37 0.20 0.35 0.30 0.23 0.54 0.29 0.08 -0.07

vasternorrland -8.29 -6.13 -2.14 -2.14 -4.72 -5.44 -4.47 -1.11 3.06 -2.53 -2.93 3.22 4.02 16.99 4.83 -0.71 -1.13 -0.80 -0.40 -0.52 -0.63 -0.73 -0.51 0.37 -0.29 -0.36 0.12 -0.12 1.08 0.23

jamtland 1.72 3.24 -0.97 -2.25 4.86 -0.57 0.09 1.56 -3.18 -0.40 1.31 -3.69 0.20 -2.13 -1.49 0.10 0.33 -0.01 -0.14 0.42 0.01 0.09 0.09 -0.29 -0.01 0.06 -0.31 0.11 -0.25 -0.18

vasterbotten -7.181 -6.366 -6.58 -7.71 -3.56 -7.88 -4.83 -8.37 -0.7 0.55 -0.16 0.828 11.48 17 11.157 -0.79 -1.03 -1.11 -1.25 -0.65 -0.87 -0.85 -1.23 0.09 0.05 -0.36 -0.44 0.7 1.21 0.48

Unadjusted Men Adjusted
Commuting travel time group Commuting travel time group

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

children 0-3 -5.94 -3.08 -2.70 -2.23 -1.36 -0.62 -0.87 0.71 0.75 2.90 2.83 3.66 4.18 1.71 -0.78 -0.15 -0.21 -0.21 -0.31 -0.28 -0.19 -0.26 -0.04 0.03 0.14 0.12 0.27 0.41 0.20 0.18

children 4-6 -7.63 -4.50 -2.72 -2.02 -1.92 -0.63 0.87 1.76 0.30 3.88 3.80 4.50 3.08 2.47 -2.69 -0.23 -0.21 -0.22 -0.28 -0.37 -0.28 -0.20 -0.05 -0.11 0.15 0.18 0.32 0.29 0.36 0.08

children 7-10 -9.14 -4.71 -4.65 -2.47 -1.41 -0.69 2.56 0.78 1.19 4.55 5.73 4.78 2.08 2.73 -3.01 -0.29 -0.22 -0.38 -0.32 -0.34 -0.36 -0.09 -0.18 -0.06 0.15 0.34 0.34 0.22 0.40 0.11

income -10.16 -5.30 -4.99 -3.46 -1.83 -3.99 -3.64 -2.38 -1.00 1.24 2.37 4.58 8.32 9.67 7.81 -0.46 -0.76 -0.66 -0.48 -0.24 -0.37 -0.50 -0.09 0.10 0.16 0.17 0.29 0.67 0.68 0.65

age -2.63 -2.40 -3.75 -1.86 -3.34 -4.05 -0.61 -1.19 0.10 1.48 2.53 3.46 4.20 5.88 2.43 -0.08 -0.34 -0.34 -0.15 -0.27 -0.35 -0.11 0.05 0.16 0.22 0.33 0.38 0.45 0.46 0.04

edu 0.16 0.65 0.53 0.12 1.93 -1.24 -3.55 -3.81 -4.15 -5.54 -3.15 -2.26 0.75 4.67 14.15 -0.63 -0.24 -0.04 0.02 0.31 0.09 -0.11 -0.06 -0.06 -0.33 -0.18 -0.25 -0.01 0.14 0.69

uppsala -5.58 -2.39 -2.78 -2.39 -0.25 0.15 -3.24 -9.57 -8.14 -9.30 -8.39 -5.90 2.76 8.85 30.33 -1.49 -1.51 -0.83 -0.55 0.06 0.39 0.09 -0.55 0.01 -0.57 -0.78 -0.89 -0.13 -0.19 1.65

sodermanland 7.18 3.98 -0.76 2.24 0.44 0.00 -2.60 -3.71 -5.08 -12.27 -8.45 -10.83 -3.48 1.69 20.37 -0.71 0.19 0.05 0.59 0.51 0.49 0.16 0.25 0.00 -0.83 -0.40 -0.77 -0.16 -0.02 0.80

ostergotland -14.01 -8.39 6.61 -1.45 -0.14 5.67 11.70 -0.77 -0.35 3.98 1.54 2.02 0.50 -3.99 -7.81 -0.44 -0.31 0.73 0.01 -0.03 0.32 0.87 -0.05 -0.32 0.18 0.18 0.39 0.11 -0.05 0.26

jonkoping 13.78 3.37 6.16 3.79 -4.20 -2.18 4.35 1.41 -1.07 0.66 -2.09 -4.10 -7.33 -10.29 -8.44 0.98 -0.10 0.34 0.08 -0.66 -0.29 0.67 -0.31 -0.28 -0.09 -0.48 -0.80 -1.04 -1.34 -0.62

kronoberg -4.45 2.43 8.63 4.61 2.75 -2.25 -3.65 -4.71 0.70 0.61 1.29 -0.56 -3.85 -1.15 -3.85 -0.19 0.22 0.66 0.30 0.18 -0.13 -0.01 -0.18 0.27 0.10 -0.01 -0.24 -0.62 -0.18 0.07

kalmar 6.58 7.73 -1.77 0.85 -1.03 1.31 -3.42 0.43 -1.89 -0.31 -1.64 -2.69 -1.19 -3.16 -2.10 0.34 0.54 -0.34 0.15 -0.06 0.22 -0.13 0.06 -0.17 0.02 -0.16 -0.23 -0.25 -0.52 -0.35

gotland 3.77 5.32 5.32 1.46 -2.70 -3.14 -1.35 -2.18 -0.72 -2.01 -0.18 0.19 -0.34 -1.03 -6.77 0.31 0.16 0.19 -0.10 -0.34 -0.21 0.17 -0.14 0.05 -0.15 -0.12 -0.25 -0.32 -0.36 -0.61

blekinge -0.63 3.13 4.16 1.93 -0.90 1.50 2.56 -1.33 -2.43 0.42 1.12 2.84 -3.48 -5.39 -5.77 0.19 0.45 0.19 0.05 -0.10 0.19 0.30 -0.32 -0.30 0.07 0.08 0.08 -0.61 -0.43 -0.33

skane -8.10 -1.33 -8.02 -2.81 -0.56 -0.98 -0.13 1.26 1.80 1.15 2.63 6.09 4.69 6.54 -3.80 -0.21 -0.01 -0.63 -0.23 0.01 -0.08 -0.24 0.30 0.18 0.16 0.35 0.72 0.70 0.76 -0.05

halland -8.13 -2.57 0.99 -1.74 2.99 0.16 2.59 -1.44 -2.22 -1.27 -0.04 1.75 5.21 2.59 -0.53 -0.44 -0.09 0.08 -0.23 0.27 0.05 0.23 0.02 -0.15 -0.11 -0.03 0.13 0.45 0.31 0.27

vastra gotaland 1.48 -6.87 -9.45 -9.44 -3.89 -2.18 -0.11 7.75 12.82 11.28 6.45 5.53 -1.17 -1.67 -13.38 1.01 0.09 -0.27 -0.55 -0.24 -0.44 -0.54 0.88 0.92 1.06 0.91 1.07 0.59 0.52 -1.04

varmland 3.24 6.33 0.42 -0.90 1.95 -1.02 -0.67 3.85 2.55 -2.03 -2.68 -0.18 -4.51 -5.91 -2.60 0.17 0.63 0.02 -0.01 0.20 -0.15 -0.02 0.19 0.11 -0.27 -0.27 0.02 -0.47 -0.65 -0.21

orebro 5.51 0.39 1.67 5.12 2.91 3.60 0.25 -0.43 -0.73 -0.73 -0.63 -4.38 -3.15 -3.81 -7.95 0.55 -0.01 0.15 0.41 0.14 0.26 0.07 -0.31 -0.27 -0.17 -0.24 -0.61 -0.34 -0.32 -0.65

vastmanland 5.39 7.88 5.89 8.27 4.94 3.34 -2.06 -5.28 -7.50 -6.92 -5.04 -7.00 -7.70 -9.55 7.23 -0.23 0.65 0.42 0.70 0.40 0.36 0.12 -0.57 -0.70 -0.74 -0.61 -0.80 -0.93 -1.06 0.53

dalarna 4.98 3.06 6.82 4.14 3.61 0.08 -4.82 -1.74 -4.66 -3.23 2.77 -5.10 -4.19 -2.55 -2.22 0.20 0.17 0.55 0.22 0.23 0.15 -0.10 -0.02 -0.29 -0.28 0.08 -0.73 -0.57 -0.35 -0.11

gavelborg -3.22 -4.16 -3.41 -1.01 2.51 -0.21 1.14 3.87 3.84 2.83 1.60 3.31 -0.45 -5.44 -2.96 -0.04 0.09 -0.07 -0.03 0.20 -0.10 -0.10 0.41 0.28 0.23 0.13 0.42 0.17 -0.09 -0.05

vasternorrland -4.37 -8.23 -6.51 -0.79 -4.01 -2.83 -2.32 1.32 -1.42 -1.98 3.05 3.93 9.29 10.83 -1.38 0.03 -0.83 -1.04 -0.38 -0.58 -0.44 -0.45 -0.04 -0.12 -0.35 0.14 0.11 0.52 0.89 -0.10

jamtland 3.02 1.63 -5.13 3.87 0.96 2.53 0.70 -4.32 0.64 1.38 -3.35 -2.18 -2.42 1.38 -0.95 0.14 0.16 -0.40 0.46 0.09 0.22 0.20 -0.38 0.07 0.10 -0.36 -0.14 -0.08 0.17 -0.20

vasterbotten -10.2 -3.338 -5.18 -6.25 -7.3 -4.74 -7.82 1.77 -0.08 2.955 2.793 6.551 10.06 8.981 4.2312 -1.09 -0.39 -0.61 -0.82 -1.04 -0.8 -1.27 -0.46 -0.11 0.01 -0.01 0.37 0.8 0.77 0.18

Table 6: Balancing test for sick leave model.
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Figure 2: Dose-response functions for women, decomposed into segments by in-

come (as indicated in thousand SEK).

full sample size for the dose-reponse-functions, it turnedout to be difficult to have

the full sample when testing the balancing property, and thereported values are

from 200 000 randomly drawn observations. Thus, the subgroups are of similar

size to what we had in the case of partial sick leave, in Section 4.1.1. The pattern

of balance is also quite similar to the data on partial sick leave; observations for

Stockholm county are not balanced (not reported here) and the pattern for the rest

of the counties is also similar.

Since income is highly correlated both with commuting travel time and sick

leave variables, it makes sense to use the large sample to control for income.

Therefore we decompose the data set into income segments andestimate separate
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Figure 3: Dose-response functions for men, decomposed intosegments by income

(as indicated in thousand SEK).
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dose-response functions for each segment. The results for women are reported in

Figure 2. First note that for the lower income segments thereis, for the most part,

a positive relationship between commuting travel time and sickness insurance uti-

lization. On the other hand, in the higher income segments wefind no significant

relationship. Now, consider the results for men reported inFigure 3. Again, there

seems to be a fairly stable significant relationship for the lower income segments,

while there is no or ambiguous relationships in the higher income segments. Also,

note that although the level of absenteeism is different between men and women,

there is no clear pattern as to how sick leave is changing as travel time increase.

To summarize, among lower income people there seems to be a positive re-

lationship between the probability of being on sick leave and commuting travel

time, and this applies both to men and women. For higher incomes, we find no

or only weak support for the hypothesis that sick leave increases as commuting

travel time increases.

5 Concluding Remarks

The purpose of this paper is to investigate the relationshipbetween sick leave ab-

sence and commuting travel time. Many previous studies suggest both that travel

time increase stress levels of commuters and that there may be a positive and

significant relationship between sick absence and commuting travel time. Many

(most or all) of these studies rely, however, on fairly smalldata sets, often based

on a single workplace or employer. In this paper we have investigated the hy-

pothesis that the risk of longer term (longer than 14 days) sick leave increases

as commuting time increases using a large data set with 1.7 million observations.

However, we do acknowledge that there are missing data, primarily for individuals

for which the work place could not be geographically associated.

Our first result shows that part-time sick leave decreases ascommuting travel

time increases. Part time sick leave is 3 percentage points higher for those with

very short commuting travel time, as compared with those having an hour of one-

way commuting. From the perspective of cost-benefit analyses regarding invest-

25



ments in the transport infrastructure we conclude that thiseffect is rather small in

comparison to the value of travel time savings pertaining towork trips. A simple

calculation of the value of reducing travel time by one hour to move sick absent

employees from full-time to part-time sickness absence suggests that we should

add some 0.6 percent of the average gross hourly wage to the current value of time

used in cost benefit analyses of investments in the transportinfrastructure. This

would, hence, be nothing but a minor change of the current value of travel time

savings used by the Swedish National Rail and Road administrations.

Nevertheless, from a policy perspective, part-time sick leave is an instrument

that was suggested by the Swedish government in 2002 as a measure to decrease

sickness insurance utilization. Our results clearly suggest that part-time sick leave

is more difficult to implement for people with longer commuting distances. Obvi-

ously, a part-time sick leave implemented as working duringpart of the day, and

part of the week is very diffrent from a commuting perspective.

One hypothesis is that health and well-being suffers when commuting travel

time is long. This is supported by other studies, showing that stress is related to

commuting distance, congestion etc. Studies have also shown commuting to be

related to absenteeism. However, we are not able to find any general support for

the hypothesis that (longer term) sick leave as such is related to commuting travel

time. To the extent that we did find a significant relationshipit appeared to be

restricted to lower income groups, in particular among women. In Isacsson et al

(2008) we were also not able to find any statistically significant effects of com-

muting on objective measures of health, such as high blood pressure and other

symptoms, although we did find a negative effect of commutingtimes on life

satisfaction and job satisfaction. Given this evidence, webelieve that the lower

utilization of part-time sick leave for individuals with a longer commute is not di-

rectly related to health. In addition, the results pertaining to lower income groups

might be related to results suggesting relatively high labour force participation

elasticities among low income groups (see for example Meyerand Rosenbaum,

2001). This may, in turn, be relevant for assessing the marginal cost of public

funds for investments that affect travel times among lower income groups (cf.
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Kleven and Kreiner, 2006, who presents estimates of the marginal costs of pub-

lic funds across various deciles of the earnings distributions in a set of European

countries).

Finally, we also found that although there are clear gender differences in terms

of the level sickness insurance utilization and commuting times, the effect of

commuting distance on part time sickness absence seemed similar for men and

women. This may be in line with the results reported by Evans and Wener (2006)

who report that gender does not moderate the effect of rail commuting duration

on stress.
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Unadjusted Adjusted
Commuting travel time group Commuting travel time group

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

children 0-3 -8.57 -5.73 -4.13 -3.57 -1.68 -0.92 -0.96 -0.42 1.14 1.35 3.60 3.32 3.16 6.37 5.02 -1.63 -1.44 -1.19 -1.15 -0.76 -0.89 -1.19 -0.30 0.12 -0.01 0.75 0.83 0.80 1.86 1.57

children 4-6 -4.99 -2.51 -2.99 -0.51 -0.97 0.31 0.38 1.10 1.81 2.35 2.08 1.58 2.65 1.20 -2.21 -0.15 -0.22 -0.78 -0.18 -0.46 -0.21 -0.43 0.18 0.32 0.39 0.41 0.50 0.81 0.66 0.03

children 7-10 -5.19 -2.20 -3.16 -1.14 -2.48 -0.36 -0.12 2.81 1.86 2.79 2.99 3.43 2.76 -0.13 -2.63 -0.05 -0.15 -0.65 -0.34 -0.92 -0.50 -0.70 0.56 0.29 0.49 0.66 1.04 0.99 0.35 -0.11

income -3.41 -3.08 -2.40 -2.12 0.02 -1.04 -2.33 -1.31 -1.66 -0.63 -0.99 -0.99 1.95 6.04 10.28 -1.52 -1.30 -0.80 -0.44 0.18 -0.19 -0.78 0.24 -0.04 0.06 -0.04 -0.08 0.57 1.42 1.92

age 6.91 5.26 4.64 4.26 3.03 1.55 -0.54 0.09 -1.01 -0.97 -1.54 -3.72 -3.53 -5.02 -9.60 2.23 1.07 1.18 1.02 0.83 0.81 0.65 -0.46 -0.42 -0.30 -0.58 -1.48 -1.17 -1.69 -2.11

edu -7.47 -5.03 -4.53 -2.93 -0.41 0.73 -1.72 -1.38 -1.05 -0.02 1.72 1.27 2.68 8.60 9.74 -2.27 -1.57 -1.33 -0.79 -0.15 0.05 -1.07 0.05 -0.02 0.07 0.55 0.47 0.85 2.29 2.07

uppsala -1.72 0.67 -4.04 -1.09 -3.22 2.09 1.07 -0.77 -3.70 -4.12 -7.50 -6.03 -2.12 2.92 20.22 -3.41 -1.26 -1.42 -0.16 -0.57 0.71 0.05 0.39 -0.52 -0.85 -1.73 -1.50 -0.61 -0.09 3.38

sodermanland 4.75 8.29 -0.86 1.52 0.56 0.29 -1.97 -1.51 -0.78 0.09 -9.46 -6.20 -7.61 -3.64 10.49 -1.58 2.02 0.26 1.04 0.56 0.55 0.19 0.14 0.18 0.36 -2.74 -1.31 -1.95 -1.50 1.70

ostergotland -15.06 -14.22 -0.29 1.29 -0.91 -5.07 5.49 8.96 3.06 1.15 6.22 3.71 0.72 2.65 -4.21 -1.57 -3.52 -0.14 0.22 -0.68 -2.49 -0.73 1.53 -0.03 -0.19 1.50 0.88 0.15 1.55 1.00

jonkoping 5.92 5.06 1.68 2.75 0.72 -4.31 -4.72 4.02 2.85 -0.44 -0.66 -1.19 -0.59 -4.64 -9.90 1.98 0.83 0.26 0.48 0.04 -1.16 -0.41 1.34 0.77 -0.47 -0.56 -0.73 -0.44 -1.95 -2.41

kronoberg -2.65 -2.20 5.94 -0.87 5.29 2.82 -2.65 -4.15 -4.15 0.95 2.00 1.57 1.29 -2.59 -3.62 -0.07 -0.28 1.27 -0.61 1.37 1.11 0.21 -0.29 -0.72 0.28 0.36 0.17 -0.01 -0.36 -0.31

kalmar 4.54 1.54 4.74 -4.46 0.67 -1.00 2.13 -3.84 0.89 -1.66 -0.58 -0.17 -0.91 0.45 -4.20 1.00 0.03 1.13 -1.28 0.58 -0.06 1.35 -1.04 0.39 -0.35 0.11 -0.10 -0.58 -0.04 -1.33

gotland 2.49 -0.22 4.94 3.11 -0.14 -2.34 -3.32 0.26 -2.34 0.34 -2.73 1.34 -1.42 0.18 -2.82 0.56 -0.31 0.97 0.47 -0.12 -0.39 -0.22 0.42 -0.41 0.11 -1.08 -0.14 -0.69 -0.12 -1.17

blekinge 0.23 -1.24 0.98 2.42 0.88 0.48 0.58 1.86 -0.39 -1.62 -1.79 -0.34 3.57 -1.51 -5.36 0.76 -0.14 0.20 0.70 0.44 0.22 0.33 0.52 -0.20 -0.37 -0.40 -0.12 0.95 -0.35 -1.12

skane -5.49 2.00 1.32 -2.49 -1.28 1.70 -2.51 -0.07 0.56 0.28 1.55 0.10 1.81 0.25 1.87 -1.08 0.78 0.70 -0.38 -0.04 0.76 -0.55 1.28 0.64 0.48 0.92 0.54 0.86 0.27 0.97

halland -7.14 -9.20 1.82 1.85 -1.83 1.24 2.80 3.22 0.54 1.46 -0.89 0.32 1.10 3.94 -1.83 -0.50 -2.47 0.55 0.56 -0.55 0.01 -0.03 1.01 -0.06 0.22 -0.14 0.12 0.39 1.34 0.62

vastra gotaland 6.30 1.28 -4.75 -6.86 -6.68 -3.23 -0.58 -0.81 2.68 8.57 9.40 4.09 1.82 -3.18 -9.72 3.09 1.24 -0.48 -1.62 -1.78 -0.63 0.69 1.16 1.30 2.96 3.18 1.96 1.56 -0.03 -3.04

varmland 1.83 3.08 1.26 -0.42 -0.38 3.62 0.76 -2.71 1.90 3.20 -2.11 -1.21 -0.90 -4.63 -4.93 0.68 1.01 0.29 0.06 -0.08 0.99 0.76 -0.81 0.34 0.68 -0.75 -0.29 -0.39 -1.35 -1.08

orebro 4.55 2.69 -0.88 6.04 2.48 5.50 3.55 1.42 -1.26 -4.21 -2.85 -3.29 -4.98 -3.92 -8.52 1.45 0.86 -0.18 1.59 0.35 1.26 1.06 -0.99 -1.18 -1.94 -1.43 -1.12 -1.42 -1.04 -2.32

vastmanland 7.37 8.64 2.99 3.45 4.42 2.06 4.45 -3.44 -5.33 -6.24 -5.83 -6.11 -4.92 -6.62 -0.82 0.22 1.77 0.40 0.98 1.16 0.60 1.19 -2.37 -2.31 -1.95 -1.90 -2.05 -1.85 -2.47 -0.79

dalarna 1.59 1.44 3.74 4.91 5.31 2.14 1.59 -2.92 -2.96 -4.93 -0.99 0.53 -3.39 -4.88 -3.65 0.34 0.47 0.89 1.22 1.50 0.71 1.05 -1.15 -1.04 -1.55 -0.37 -0.31 -1.24 -1.31 -0.17

gavelborg -1.79 -6.15 -4.52 -0.72 -1.83 1.47 -2.18 1.82 4.75 2.58 1.18 7.76 2.03 -3.82 -3.25 0.31 -0.70 -1.00 -0.46 -0.76 0.08 -1.45 0.44 1.14 0.65 0.24 2.03 0.97 0.08 -0.40

vasternorrland -7.51 -6.41 -2.30 -4.58 -2.51 -3.83 -2.21 -0.09 1.66 -1.80 -2.55 0.45 6.86 11.24 7.78 -1.86 -2.86 -1.57 -1.76 -0.93 -1.42 -1.69 -0.86 0.60 -0.53 -0.94 -0.39 1.06 2.13 1.52

jamtland 1.25 2.47 -1.22 -1.04 4.78 0.20 0.59 0.98 -1.77 -1.59 1.79 -2.15 -3.80 -1.71 -0.27 -0.04 0.80 -0.03 -0.22 1.33 0.15 0.48 0.15 -0.54 -0.46 0.40 -0.61 -0.87 -0.47 -0.05

vasterbotten -7.28 -6.86 -7.62 -7.09 -3.34 -4.99 -6.48 -8.54 -2.27 -0.90 1.81 -0.55 7.81 16.09 16.38 -2.24 -2.88 -3.24 -2.77 -1.27 -1.61 -2.87 -3.55 -0.32 -0.14 0.02 -0.99 1.15 3.36 2.93

Table 7: Balancing test for the model on partial sick leave for women, with 15 treatment groups and 5 GPS
subgroups.
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