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Abstract: This paper examines how the unemployment ratelasek to adolescent alcohol
use during a time period characterized by big $akc@hanges using repeated cross-sectional
adolescent survey data from a Swedish region, aeliein 1988, 1991, 1995, 1998, 2002 and
2005. Individual level alcohol use is connectedoizal level unemployment rate to estimate
the relationship using multilevel modeling. Theules show that the unemployment rate is
negatively associated with adolescents alcohol VW4®en the unemployment rate increases,
more adolescents, mainly girls, do not drink atR#&gular drinking (2/month or more) is, on
the other hand, unrelated to the unemployment Tdtes. implies that we may se decreases in
adolescent alcohol use in the now expected realnauir crisis with increasing
unemployment.
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1. Introduction

In the beginning of the 1990s Sweden experiencechagor economic recession. The
unemployment rate increased dramatically, from@e®&ent in 1990 to 8.8 percent in 1993.
The unemployment rate among 16-19 year olds rase #.6 percent among males and 5.4
percent among females to 21.4 percent (males) @ntipgercent (females). Consistently, the
employment rate (among 16-64 year olds) decreasmd B3.2 percent in 1990 to 72.1
percent in 1993 [1]. The economic crisis has haagldasting effects on the Swedish
economy. Although the unemployment rate has deedesimce 1993 down to 5.9 percent in

May 2008, this is clearly a higher number compacethe pre-crisis unemployment rate [2].



Swedish youth unemployment is still among the highe the OECD countries. Hence,
Sweden has lost its position as country without siggificant unemployment.

It is reasonable to hypothesize that major sartiahges may affect adolescents’ health-
related behaviors such as alcohol use. Downturnthe economy may affect adolescent
alcohol use in both directions. Decreasing incorf@s adolescents may restrict the
possibilities for consumption, but economic downtumay also imply an increase in psycho-
social stress, which may affect health-related biens

Alcohol use during adolescence is a particulasedar concern because of the stability
in alcohol consumption among individuals over tifie ¢ourse. Adolescents with a high level
of consumption tend to retain a high level of conption as adults [3]. Adolescents are in
general also more vulnerable to the negative effe€talcohol use. Adolescence is a time
when there is substantial neuromaturation involvingny parts of the brain implying that
binge drinking among adolescents may affect memdsteriorate sensitivity to motor
impairment and damage frontal-anterior corticalorg [4]. Also short-term negative effects
from alcohol use among adolescents is a signifipaoblem, such as: (i) increased risk of
physical injury, (ii) being exposed to physical lelace and (iii) engaging in high-risk sexual
behavior [5].

In a recent paper the relationship between ecanoomditions (upturns and downturns)
and adolescent alcohol and drug use in the US wamieed [6]. The results show that
economic downturns are related to greater usecohal, marijuana and cocaine. According
to the study the results enable predictions of whed where an increase of drug use will
occur, i.e. early indications for implementation mevention programs. This is important
considering that the most efficient preventive pamgs among adolescents are those which
intervene at an early stage before adolescentsri®eowore resistant to behavioral changes [7,

8]. The relationship found for adolescents [6] cadict the literature focusing on adult



alcohol use, which in general indicate increasisg of alcohol in good times and decreasing
use in bad times [9-12].

At face value the trends in unemployment ratesaatalescent alcohol use in Sweden do
not seem to parallel each others (see Figure gxhsection). A sharp increase of alcohol use
occurred in the late 1980s, i.e. prior to the eocoieadownturn, while the increases during the
crises were more moderate. In the current paperetagionship between unemployment rate
and adolescent alcohol use is subjected to a mgmrous analysis, taking account of
individual level as well as aggregated data colmiglfor possible confounders using
multilevel regression analysis. The paper capialipn the substantial literature exploiting
regional variation in economic conditions to analyae relationship between unemployment
rate and adolescent alcohol use.

The rest of the paper is structured as followsctiSe two describes the data and
statistical analysis used in the empirical analySection three shows descriptive statistics as
well as the results from the multilevel regressamalyses and section four finalizes the paper

with a discussion.

2. Methods

2.1 Data

The paper is based on cross-sectional data, cadlek988, 1991, 1995, 1998, 2002 and 2005
among Year 9 compulsory school adolescents (15-d#&rsyold) within the county of
Varmland in Sweden. The number of inhabitants & ¢bunty is 274,000 and it is situated
250 kilometers east of the capital Stockholm arbislering to Norway in the west.

In all more than 17,000 students have participatatle study. This study makes use of

data from 14 out of 16 municipalities which haveembeparticipating all years of



investigations, comprising 15,206 studenite number of respondents each year was: 2,701
(1988); 2,605 (1991); 2,426 (1995); 2,342 (1998478 (2002) and 2,654 (2005). The
corresponding non-responses were: 10.0 % (1988}, %4 (1991), 6.3 % (1995), 9.3 %
(1998), 11.8 % (2002) and 14.9 % (2005).

The data were collected in schools using a quasdioe, which was completed
anonymously in the classroom and returned in aedeanvelope. At every year of
investigation the data collection took place in #econd semester of Year 9. The data
collection was carried out in accordance with rege&thics principles in humanistic-social

science research stipulated by the Swedish Res€anafcil.

2.2 Statistical analysis

The approach taken in the present study is toer¢te unemployment rate at the municipal
level with individual level alcohol-use and to examif the unemployment rate is associated
to individual-level alcohol use. Because of hielhéral structure of the data, modeling this
mixed data set at the individual level violates resgion assumptions of independent
observations, implying deflating the standard exrofhere will also be unobserved
heterogeneity at the municipality level, which imeglthat the municipality means of alcohol-
use will vary across the municipalities becaustofors that cannot be measured. To handle
these problems, we estimate a mixed-effects (reuttl) model with a random intercept [13,
14], which can be described as:

Yijt:ﬂl+ﬁ2xboyijt+ﬁ3Xth+a'[+Cj+e|jt' (2)

In equation (1) represent the individual andepresent the municipality andepresents the

survey year. Regarding the terms in equationg({1is a random intercept for municipalities,

independently distributed from the residual ereonts;, . The random municipality intercept

! Two municipalities were excluded because of natigipation in one year (1995).



captures unmeasured factors across municipalitias d@re also important determinants of
alcohol use, for example local cultures, habitsjcational levels [15]. Regarding the fixed
part of the model, we include an individual specifariable (boy), which takes the value 1 if
the respondernitin municipalityj in yeart is a boy (0 for a girl). We also include year fixe

effects @ ). This is included to avoid spurious correlatidns controlling for time trends,

which is decisive since the time trends of drinkivapits and unemployment rates may have
different and uncorrelated origins. As an examgleohol use may be higher in 1995
compared to 1988 due to the higher unemploymeast matjust due to the fact that the time-
trend in unemployment rate and alcohol-use happemave in the same direction. By
including the year fixed effects we control forgljpotential) nonsense-relationship.

Finally, the variable of most interest in this paps U ., which is the unemployment

jt1

rate in municipalityj in yeart. For example, an individual that were surveyedthe
municipality of Karlstad in year 1988 will get alwa of U, that is equal to the
unemployment rate in Karlstad in 1988. An indivitlearveyed in Karlstad in the year 2005
will get a value olU , that is equal to the unemployment rate in Karlsta2005 etc.

The estimations in the paper were performed usirinal as well as binary logit

multilevel models using the Gllamm program for §tft4] as well as the standard mixed-

effects routine in Stata v.10.

3. Results

3.1 Descriptive Statistics

In this paper the main focus is on the relationsbgiween the unemployment rate and
alcohol-use. To measure alcohol use the followingstjon from the survey is usetiow
often have you during this school year been drigkieer, wine or hard liquor?2”The five

response categories of the dependent variidieking are as follows: (1) never, (2)



<1l/month, (3) 1/month or more, (4) 2/month or md#), 1/week or more. Table 1 shows

responses to the ordinal dependent varidbitenking) tabulated by years of investigation.

[Insert Table 1 here]

Table 1 shows that the proportion of adolescentemedrinking (current school year) was at
high in 1988 (37%), and at a low ten years latet988 (21%). The proportion of adolescents
drinking less than once a month (<1 month) havechanged much over time. The increase,
particularly in 1995-2002, is rather seen in thepprtion of adolescents drinking twice a
month (2/month) or once a week or more (1/week oren The proportion more than
doubled compared to 1988 for adolescents drinkimgeca week or more. In the last survey
year, 2005, there is an increase in the propogioadolescents not drinking at all. However,
the proportion of adolescents drinking 1/week omrenis more or less increasing over the
entire time period. This gives a rough indicatibattalcohol habits are polarized over the
years. Compared with the 1990s, in 2005 more adetgs are not drinking at all, but a larger
proportion is regular drinkers.

The research question is to relate the unemploymada at the municipal level with
individual level alcohol-use, to examine if a charig the unemployment rate is related to
drinking patterns. To give a brief overview of tgeneral tendencies Figure 1 depicts the
evolution over time of the unemployment rate asl\asl of the proportion of adolescents
never drinking and the proportion of adolescenisking 2/month or more in the region of

varmland (regular drinkingj.

[Insert Figure 1 here]

2 Never drinking is the first category of the depemitvariableDrinking as shown in Table 1. Regular drinking is
the proportion of adolescents drinking 2/month aideek or more, i.e. category 4 and 5 of the depeind
variableDrinking as shown in Table 1.



Figure 1 shows that the time-period subjected ® ahalysis in this paper captures the
Swedish economic crisis during the 1990s. The utheyment rate slowly took off in
1990/91 and reached its peak in 1993, and starded¢oease to lower levels in 1997 again.
Figure 1 also graphically shows some of the infdromashown in Table 1, e.g. that the
proportions of regular drinkers and never drinkexached their highest and lowest levels
respectively in 1998. Finally Table 2 below shovigufes for Regular Drinkers Never

Drinkersand the unemployment rate in the 14 municipalitetided in the study.

[Insert Table 2 here]

There is a crude correlation between the drinkiagggons and the unemployment rate in the
municipalities. Municipalities with a high propati of regular drinkers also have
unemployment rates above average. As an illustrasitandard OLS regressions on these 14
observations indicates that there is a statisyicsignificant correlation, such that higher
unemployment rates are associated with a lower gotigm of no-drinkers and a higher
proportion of regular drinkers. However, this cruderelation does not tell much about the
relationship between unemployment rates and alcalm@. It is obvious that the
unemployment rate is correlated with other socioreenic determinants that may have an
effect on adolescents drinking patterns. To addtessproblem of omitted variable bias,
multilevel modeling is used to control for the hetgeneity between the municipalities as well

as the general time trends, as described in thi®mgestatistical analysis.

3.2 Regression Results

Table 3 below shows the results from the multilereddel (equation 1). In Table 3 the

dependent variable is the ordinal drinking variafibzinking), as defined in section two.



Table 3 includes four models, where model 1 is sely@e model that only includes year

effects, a,in equation (1), in the fixed effects part of th@dal (hence, not including the

unemployment rate or the sex of the adolescent} i§ho provide a descriptive view of the
overall trend in drinking. Model 2 is the main mbdethe paper as specified in equation (1).

Model 3 and 4 is equal to model 2 but estimatedays and girls separately.

[Insert Table 3 here]

In model 2 odds-ratio for the unemployment rat8.86 for all respondents and statistically
significant at the 5-percent level. Considering ihés a proportional ordinal logit model, the
actual coefficient may be hard to give an intuitiméerpretation. Since the odds-ratio is
smaller than one, the model predicts that wheruttemployment rate increases, adolescent
alcohol use decreases.

Looking at model 3 and model 4 it can also be gshahchanges in the unemployment
rate seem to be related to girls’ alcohol usenotato boys’ alcohol use, i.e. girls drink less in
poor economic times and more in good economic timeble 3 also reveals strong time
trends in alcohol consumption (model 1 to modelStarting in the baseline year 1988, when
the consumption was the lowest during the timeqgoedovered here, there was a strong
increase in adolescent drinking peaking in 1998thkn beginning of Z1 century, drinking
decreased, but was in 2005 still higher comparei988. The largest increase is between
1988 and 1991, i.e. before the onset of the econamsis. Yet another large increase is
between 1995 and 1998, when the unemployment eatestarted to slowly decrease again.
On an aggregate descriptive level, this also tdndsupport the results shown in model 2

regarding the association between high unemployma@atand less drinking.



To provide an interpretation of the magnitude lué effect of unemployment rate on
alcohol use Figure 2 below plots the predicted abiliiies from the ordinal logit estimation

in Table 3 (model 2).

[Insert Figure 2 here]

Figure 2 indicates a negative slope in all foupbsa In the first graph, the interpretation is
that as the unemployment rate increase, the pestmtobability to drink at all decreases (at
higher unemployment rates, more adolescents dadniok at all). As an example, using
average values, an exogenous shock increasinghraployment rate from circa 1.5 percent
to 8 percent (as happened during the economicsdristweden) increases the proportion of
adolescents never drinking at all from 23 percer3 percent. The magnitude of the effect is
largest for the probability to drink at all, andetprobability to drink 1/month or more (the
upper two graphs). The magnitude of the effectvisnesmaller for the two lower graphs
(drinking 2/month or more and drinking once a weeknore). The main interpretation is that
the results reported in Table 3 are mainly reldatedhanges in lower levels of alcohol use
among adolescents, and that the more regular dgnks not related to the local

unemployment rate.

3.3 Sensitivity Analysis

The results presented above were based on a po@i+odds ordinal logit model. The
model assumes equal distance between the ordimaitirdy categories, which in many
applications is not met. In this part a generaliaedinal model is estimated, by creating four
dichotomous dependent variables for each cut-poitihe ordinalDrinking variable. These
variables are defined &ut 1 (=1 if drinks <1 month or morefut 2(=1 if drinks 1/month or

more),Cut 3 (=1 if drinks 2/month or more) ar€ut 4 (=1 if drinks 1/week or more).
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Table 4 below shows the results from a multildvelary logit model estimated for the

four mentioned dependent variables.

[Insert Table 4 here]

The results from the more generalized model in &@ablconfirm the results from the main
results in Table 3. A higher unemployment rateelated to less drinking, and the relationship
holds for the low frequency consumption categofi@st 1 and Cut 2). Hence, a higher
unemployment rate implies a lower proportion thamlds at all, but there is no effect on the

more regular drinking (Cut 3 and Cut 4).

4. Discussion and Conclusions

The results indicate that a weaker economy, when uhemployment rate increases, is
associated with less adolescent alcohol use. Thetae$ driven by the behavior by girls and is
manifested by an increasing proportion of adoletscemo never drinks or who reduces an
already low level of consumption. The regular dmgk 2/month or more, shows no
significant relationship with economic conditionsThis contradicts the a recent paper
focusing on adolescents [6], which reported th& &Holescents drink slightly more in
economic downturns. Most papers on economic canditand alcohol use among adults [9-
12], shows a pro-cyclical relationship with econonsbnditions, i.e. drinking increases in
economic upturns. In this paper it is shown thaineeic conditions may affect drinking
differently, depending on the level of drinkingg.iless drinking in downturns was not seen
for regular drinking.

The reported odds ratios are relatively small, awhindicates that a change in the
unemployment rate is not to be considered as ayhgjgnificant predictor for changes in

adolescents drinking behavior. As an example, agexous shock in the unemployment rate

11



from 1.5 percent to 8 percent (which is more os ledat happened during the Swedish
economic crisis in 1990-1993) would increase tlapprtion of adolescents never drinking at
all from 23 percent to 25 percent (based on modelTable 3).

The results in this paper do not indicate thathigh levels of alcohol use in the 1990s
in Sweden were due to the economic crisis. It leenbargued that the major social change
and economic crisis in Sweden during the 1990<as®d adolescents risk behaviors [16, 17],
but the present paper reports the opposite, at tegarding adolescent alcohol use. In fact,
the paper indicates that the alcohol consumptionrgradolescents would have been even
higher during 1990s if the economic conditions badn better. A major problem with the
earlier referenced papers indicating that the etonarisis increases adolescent risk behavior
is that these papers compare behaviors beforerisie with behavior during/after the crisis
without controlling for time trends. Such comparnsoare likely to suffer from spurious
correlations.

There are several potential reasons as to whyesdaht alcohol use decreases in
economic downturns. Income effects may play a dantimole, i.e. decreasing incomes leads
to decreasing consumption of all goods, includifapl@ol. Another possible reason is that
when unemployment increases (and overtime workdsiged), parents will spend more time
with their children, thereby restricting the podgiles for the adolescent to consume alcohol.

Finally, a cautionary note is in order regardirgdf-seported survey data. In general
population studies it has been shown that respdaadend to understate alcohol consumption
[18]. As discussed elsewhere [19, 20] this is rextassarily true for adolescents who might
instead overstate alcohol use to boost to theirrspeBy administrating the survey
anonymously and not allowing the adolescents tonsonicate during the completion of the

guestionnaire this bias should be minimized. Funtoee, a study from the US has indicated
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consistency both within a survey and over time fs®eti-reported alcohol data by adolescents

[21].
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Tables

Table 1 Adolescent Alcohol consumption, % in differenteggries

1988 1991 1995 1998 2002 2005

Never 37.06 27.82 23.32 20.61 27.68 31.74
< 1 month 34.19 34.93 37.31 35.60 32.88 30.87
1/ month 10.92 12.83 14.03 13.84 12.49 11.10
2 / month 13.27 16.96 15.87 19.20 16.26 14.96
1/ week or more 4.54 7.47 9.46 10.75 10.68 11.33
# observations 2,682 2,588 2,388 2,261 2,442 2,621
Table 2Unemployment rate & alcohol-consumption in théedi#nt municipalities, mean values 1988-2005
Municipality % of no-drinkers % of regular drinkers Unemployment rate (%)
Karlstad 33,51 21.76 4.78

Kil 29.86 28.02 4.48

Forshaga 30.01 21.38 4.73

Storfors 34.77 19.54 541

Hagfors 28.00 26.99 5.84

Eda 23.23 29.21 4.97

Hammaro 35.27 17.58 3.37

Sunne 26.47 28.30 5.46

Arjang 25.55 29.92 5.41

Munkfors 19.79 30.00 6.12

Grums 32.10 27.47 4.18

Torsby 22.46 31.76 5.53

Filipstad 23.19 31.55 5.26

Arvika 26.31 26.00 4.52

Notes Regular is drinking 2/month or more. Numbers reflo average summary statistics over the full time
period (1988-2005).
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Table 3 0Odds ratios from multilevel ordinal logit estimais (std. err. in brackets)

Model 1 Model 2 Model 3 Model 4
All respondents Boys Girls
Dependent Variable: Drinking scale 1-5
Unemployment rate - 0.96 0.99 0.95"
(0.02) (0.03) (0.05)
Boys - 1.05 - -
(0.03)
1988 1 1 1 1
1991 1.49 1.75"7 1.49” 1.94”
(0.07) (0.17) (0.20) (0.27)
1995 1.70 2.07" 1.67" 2.38"
(0.09) (0.24) (0.27) (0.39)
1998 1.90 2.117 1.87" 2.29"
(0.10) (0.15) (0.19) (0.24)
2002 1.61" 1.65" 1.51" 1.79”7
(0.08) (0.08) (0.11) (0.13)
2005 1.44 1.51" 1.37" 1.64"
(0.07) (0.08) (0.11) (0.13)
Level 1 units 15,206 15,206 7,628 7,578,
Level 2 units 14 14 14 14
Variance level 2 0.06 0.06 0.07 0.07
(0.02) (0.02) (0.03) (0.02)
Notes: *** p<.01, ** p<.05, * p<.1
Table 4 Odds ratios from multilevel binary logit estimat®on Cutl to Cut 4
Model 1 Model 2 Model 3 Model 4
Cutl Cut 2 Cut 3 Cut 4
(<1 month or more) (1/month or more) (2/month or more) (1/week or more)
Unemployment rate 0.94 0.96 1.01 1.02
Boys 0.95 1.08 1.13 1.42
1988 1 1 1 1
1991 1.97 1.71 1.43 1.59
1995 2.4 1.92 1.49 2.02
1998 2.28 2.03 1.86 2.39
2002 1.56 1.65 1.69 2.50
2005 1.35 1.56 1.64 2.66
Level 1 units 15,206 15,206 15,206 15,206
Level 2 units 14 14 14 14
Variance level 2 0.24 0.22 0.22 0.23
(0.05) (0.05) (0.05) (0.06)

Notes: *** p<.01’ *%k p<.05’ * p<]_
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Figures
Figure 1% RegularDrinkers & Unemployment rate in the regidivarmland, 1988-2005
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Figure 2 Predicted probabilities by unemployment rate, basedrdinal logit estimation
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Notes: The figures are based on the results in model &hasvn in Table 3. Grey are represents 95 percent
confidence bands.

18





