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What is already known on this subject? 

• Alcohol consumption at a young age is a strong indicator of later alcohol-related 

health problems.  

• Enforcing a high legal age limit for alcohol purchases decreases alcohol availability to 

adolesencents, which in the short-term leads to decrease in adolescent drinking and 

acute alcohol-related harm. 

 

What this study adds? 

• Using data from a natural experiment setting of an alcohol policy change with a long-

term follow-up, we did not find any evidence of any long-term increased risks of 

alcohol-related morbidity and mortality among individuals exposed to an increased 

alcohol availability during adolescence. The initial elevated risk among the exposed 

adolescents vanished after including a measure of population density in the models, 

which is important to consider in future research.  
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ABSTRACT  

Background: A strict high legal age limit for alcohol purchases decreases adolescents’ access 

to alcohol, but little is known about long-term health effects. The aim was to estimate the effect 

of increased alcohol availability during adolescence on alcohol-related morbidity and mortality.  

Methods: A nation-wide register-based study using data from a natural experiment setting. In 

two regions of Sweden, strong beer (4.5% to 5.6% alcohol by volume) became temporarily 

available for purchase in grocery stores for individuals 16 years or older (instead of 21) in 

1967/68. The intervention group was defined as all individuals living in the intervention area 

when they were 14-20 years old (N=72 110). The remaining Swedish counties excluding 

bordering counties, without the policy change, were used as the control group (N= 456 224). 

The outcomes of alcohol-related morbidity and mortality were collected from the Hospital 

Discharge Register and Cause of Death Register, average follow-up times were 38 years and 

41 years, respectively. Hazard ratios (HR) with 95% confidence intervals (CI) were obtained 

by Cox regression analysis.  

Results: In the fully-adjusted model, no clear evidence of an association between increased 

alcohol availability during adolescence and alcohol-related morbidity (HR: 0.99, 95% CI 0.96 

-1.02) or mortality (HR: 1.02, 95% CI 0.95-1.10) was found. 

Conclusion: The initial elevated risk of alcohol-related morbidity and mortality later in life 

among adolescents exposed to increased access to strong beer in Sweden vanished when a 

regional measure population density of locality was included in the model, which is important 

to consider in future research. 

 

Key words: Natural experiment, alcohol policy, adolescents, alcohol-related morbidity, 

alcohol-related mortality, Sweden  
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INTRODUCTION 

 

Alcohol is a top policy and public health issue as it is one of the leading causes of ill-health and 

premature death.[1] Alcohol research benefits from using natural experiments method since it 

is difficult and unethical to manipulate alcohol exposure experimentally.[2, 3] Decreasing 

alcohol availability to adolescents by enforcing a high legal age limit for alcohol purchases has 

demonstrated beneficial short-term effects when it comes to curbing adolescent drinking and 

acute alcohol-related harm (i.e. drunk driving and injuries).[4, 5] However, only a few studies 

have investigated the long-term effects of decreasing the legal age limit,[6-9] research that is 

important in order to better understand the public health consequences of adolescent 

drinking.[10-12]  

 

A vast amount of research on the long-term effects of changing the legal age for purchasing 

alcohol stems from the United States. Between the 1970s and 1980s, several States lowered the 

age limit for purchasing alcohol from 21 to 18 years, which was later increased back to 21 in 

all States.[5]  Research suggests that adolescents exposed to a lower age limit (18 years) instead 

of 21 years were at a higher risk of binge drinking during adulthood, alcohol or drug use 

disorder and alcohol-related mortality.[6-8] These results support the notion that enforcing a 

higher legal age limit could be beneficial in the long-term, which is important to further 

investigate in a context with a different alcohol policy and where the policy change affects an 

even younger age group.[13, 14]  

 

Sweden has a strict alcohol policy, with its retail monopoly restricting alcohol availability 

through for example high legal age limits.[15] There are, however, a few instances when the 

alcohol policy has been relaxed in relation to lowering the legal age limit. Two such instances 

are during the 1960s; first medium-strength beer became nationally available in grocery stores 

in 1965 with an age limit of 16 and two years later strong beer was also made temporally 

available in grocery stores in two regions of Sweden with the same age limit.[16, 17] Research 

from Sweden found that adolescents exposed to a more lenient alcohol policy reported a slightly 

higher alcohol consumption in adulthood compared to adolescents exposed to a stricter alcohol 

policy.[18] Furthermore, two studies using the same policy experiment as in the current paper 

i.e. the strong beer experiment have been published. One study found a positive association 

between being exposed to increased alcohol availability during adolescence and receiving 

disability pension due to all-cause, alcohol abuse and mental disorders later in life.[9] Results 
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of the second study suggests that children of younger mothers (below 21) exposed to the alcohol 

policy change in utero had worse economic outcomes at age 30.[19]   

 

Policy changes could potentially have differential effects on socioeconomic groups. Previous 

research has found that individuals with low socioeconomic status are more vulnerable to the 

harmful effects of alcohol compared to individuals with high socioeconomic status.[20, 21] 

Furthermore, decreasing alcohol taxes appears to disproportionately impact the drinkers of low 

socioeconomic status,[22, 23] however, little is known about socioeconomic differences in 

response to a decrease in legal age limit for alcohol purchases.  

 

The main aim of the present paper is to shed light on long-term effects of decreasing the legal 

age limit for purchasing alcohol on alcohol-related morbidity and mortality. For this 

investigation we will be using data from the natural experiment in Sweden during the late 1960s 

when strong beer was available for purchase for 16-year-olds during a limited time-period in a 

geographically delimited area.  

 

METHODS 

Setting 

Between November 1, 1967 and July 14, 1968 an alcohol policy experiment took place in 

Gothenburg and Bohus County and Värmland County (referred to as the intervention area 

below). Within this area and time period strong beer, containing 4.5% to 5.6% alcohol by 

volume, became available in regular grocery stores for individuals aged 16 years or older.[17] 

Before the policy experiment, after it was terminated and in the remaining parts of Sweden, 

strong beer was only available for purchase at the Swedish state-owned retail monopoly, 

Systembolaget, with a legal age limit of alcohol purchase set at 21 years.[17] The alcohol policy 

experiment was terminated early due to the drastic increase in strong beer consumption, 

especially among adolescents.[17] During this time period medium-strength beer (3.5%-4.5% 

alcohol by volume) was nationally available at grocery stores with an age limit of 16.[16]  

 

Study population 

The study population was identified by record linkage between the Multi-Generation Register 

(MGR) and the Population and Housing Censuses (PHC). Both PHC 1965 and 1970 were used 

to identify individuals’ residence information. The study base included all non-adopted 

individuals born between 1948 and 1953, who were registered in Sweden 1965 and 1970, and 
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with at least one biological parent identified in the MGR (N= 666 639). Individuals that were 

excluded lacked information on residence, lived in a bordering area (the counties of Halland, 

Älvsborg, Skaraborg, Örebro and Kopparberg) in either 1965 or 1970, moved between the 

intervention and control area, emigrated from Sweden or died before 1970. The final analytical 

sample consisted of 528 334 individuals; the intervention group consisted of 72 110 individuals 

that were registered in the intervention area both in 1965 and 1970 and the control group 

consisted of 456 224 individuals that were registered in an area unexposed to the alcohol policy 

experiment (Supplemental Figure 1). The study was approved by the Stockholm Regional 

Ethical Review Board (Ref: 2013/517-31/5). 

 

Outcome measure: Alcohol- related morbidity and alcohol-related morality 

Diagnosis of alcohol-related health problems, according to the Swedish version of the 

International Statistical Classification of Disease (ICD) version 8 (1969-1986), 9 (1987-1996) 

and 10 (from 1997) was obtained from the Hospital Discharge Register and the Cause of Death 

Register. The outcome was defined through the Swedish index of alcohol-related inpatient care 

and alcohol-related mortality.[24, 25] These indexes include diagnosis of alcoholic psychoses, 

alcohol dependency, alcoholic liver disease and the toxic effect of alcohol (Table 1). For the 

outcome of alcohol–related morbidity, first-time hospital admission for an alcohol-related 

diagnosis was of interest, either as a principal or contributory discharge diagnosis. For the 

outcome of alcohol-related mortality, an alcohol-related diagnosis could be the underlying or 

contributing cause of death. 

 

Covariates 

From the PHC 1970 and the MGR several individual and family level covariates were extracted 

including sex, country of birth, year of birth, maternal age at birth (if missing paternal age was 

used), highest level of parents education and socioeconomic index (SEI), and registered 

alcohol-related health problems from both parents. Evidence from previous research has shown 

these variables to be associated with alcohol-related health problems in different ways.[7, 8, 

26-28] Children born to older mothers are more likely to drink alcohol regularly[26] and poor 

childhood socioeconomic status is associated with poorer adult health.[27] We also took parents 

alcohol-related health problems into account, since parents drinking habits can influence their 

child’s drinking behavior.[28]    
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Table 1: Swedish index of alcohol-related inpatient care and alcohol-related mortality according to International Statistical Classification of 1 

Disease (ICD) version 8, 9 and 10.  2 

ICD 8 and ICD 9 

(1969-1986) (1987-19996) 

ICD 10 

(from 1997) 

291 Alcoholic psychoses E24.4 Alcohol induced pseudo-Cushing’s syndrome 

303 Alcoholic dependence syndrome F10 Mental and behavioral disorders due to alcohol abuse  

305.0* Nondependent alcohol abuse G31.2 Degeneration of nervous system due to alcohol 

357.5* Alcoholic polyneuropathy G62.1 Alcoholic polyneuropathy 

425.5* Alcoholic cardiomyopathy G72.1 Alcoholic myopathy 

535.3* Alcoholic gastritis I42.6 Alcoholic cardiomyopathy 

571 Alcoholic liver disease K29.2 Alcoholic gastric 

E860 or E980 and 980 Alcohol poisoning K70.0 Alcoholic liver disease 

  K85.2 Alcohol-induced acute pancreatitis 

  K86.0 Alcohol induced chronic pancreatitis 

  R78.0 Alcohol in blood 

  T51.0 Toxic effect of alcohol 

  Y90 Evidence of alcohol involvement determined by 

blood alcohol level 

  Y91 Evidence of alcohol involvement determined by 

intoxication 

  Z 71.4 Alcohol abuse counselling and surveillance 

  Z 72.1 Alcohol use  

*Only available in ICD 9 3 

 4 

 5 



7 
 

A regional measure of population density of locality extracted from the PHC 1970 was 

included. Statistics Sweden defines a locality as a urban area where houses are no more than 

200 meters apart and with at least 200 inhabitants regardless of municipal or regional 

boundaries.[29] In 1970 there was a total of 1775 localities in Sweden.[30] Areas with high 

population density have higher alcohol availability in terms of number of restaurants and liquor 

stores compared to areas with lower population density.[31-34] All covariates were categorized 

as indicated in Table 2.   

 

Statistical analysis 

Pearson’s chi-square test (χ2) was used for comparisons of baseline characteristics. Separate 

analysis was conducted for alcohol-related morbidity and mortality. The association of 

increased alcohol availability and alcohol-related health problems were investigated with Cox 

proportional hazard regression analyses. The proportional hazard assumption was verified using 

plot of Schoenfeld residuals. For the outcome of alcohol-related morbidity, person-time was 

calculated from January 1, 1973, until date of receiving an inpatient alcohol-related diagnosis, 

date of migration, date of death or until December 31, 2013, whichever came first. The main 

reason for not starting the follow-up in 1971 is because the inpatient care register has higher 

coverage in 1973.[35] For the outcome of alcohol-related mortality, person-time was calculated 

from January 1, 1971, until death from an alcohol-related diagnosis, date of death due to another 

diagnosis, date of migration or until December 31, 2013, whichever came first. In the regression 

analysis we first included all individual and family factors as potential confounders. Then to 

estimate unique baseline hazard for each category of population density of locality we used a 

stratified cox regression model. Supplementary Table 1, shows the association between 

population density of locality and alcohol-related morbidity and mortality within the 

intervention and control group.  

 

Analyses regarding interaction with sex, age-group (14-15, 16-17, 18-20) and childhood 

socioeconomic status (SES), defined as parents highest level of education, were performed 

using Wald test, by introducing the corresponding interaction terms into the adjusted models. 

Missing values were coded as separate categories. All analyses were computed using Stata 

Statistical Software: Release 13.  
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Table 2. Descriptive statistics of the intervention and control group (n= 528 334). 

 

 

Characteristics  

Intervention group 

(n= 72 110) 

n(%) 

Control group 

(n= 456 224) 

n(%) 

 

 

P-value 

Sex 

  Males 

  Females 

 

37 612 (52.2) 

34 498 (47.8) 

 

234 187 (51.3) 

222 037 (48.7) 

 

<0.001 

 

Age* 17.0±1.7 17.0±1.7  

Country of birth 

  Sweden 

  Outside of Sweden 

 

70 722 (98.1) 

1388 (1.9) 

 

446 771 (97.9) 

9453 (2.1) 

 

0.010 

 

Maternal age at birth 

   <20 

   20-24 

   25-29 

   30-34  

   35-39 

    >40 

 

4975 (6.9) 

17 680 (24.5) 

21 568 (29.9) 

15 880 (22.0) 

9216 (12.8) 

2791 (3.9) 

 

32 238 (7.1) 

114 519 (25.1) 

135 129 (29.6) 

97 429 (21.4) 

57 640 (12.6) 

19 269 (4.2) 

 

<0.001 

 

Parental educational level1,2 

  Primary 

  Secondary 

  University and above 

  Missing 

 

43 663 (60.6) 

18 836 (26.1) 

5171 (7.2) 

4440 (6.2) 

 

274 858 (60.3) 

114 573 (25.1) 

36 054 (7.9) 

30 739 (6.7) 

 

<0.001 

 

Parental SEI1,2 

  High non-manual  

  Middle non-manual  

  Low non-manual  

  Self-employed/farmer  

  Skilled workers  

  Unskilled workers  

  Others, not classified 

  Missing 

 

4200 (5.8) 

12 052 (16.7) 

11 774 (16.3) 

5133 (7.1) 

20 731 (28.8) 

12 823 (17.8) 

5116 (7.1) 

281 (0.4) 

 

28 097 (6.2) 

79 232 (17.4) 

69 464 (15.2) 

40 915 (9.0) 

125 252 (27.5) 

76 320 (16.7) 

34 942 (7.7) 

2 002 (0.4) 

 

<0.001 

 

Parents alcohol-related health problems 5596 (7.8) 29 800 (6.5) <0.001 

Population density of locality1,3 

  ≥ 99 999 inhabitants 

  50 000 - 99 999 inhabitants 

  20 000 -  49 999 inhabitants 

  10 000 - 19 999 inhabitants 

  5000 - 9999 inhabitants 

  2000 - 4999 inhabitants 

  1000 - 1999 inhabitants 

  500- 999 inhabitants 

  200 - 499 inhabitants 

  Area not defined as a locality 

 

34 538 (47.9) 

4210 (5.8) 

4674 (6.5) 

3476 (4.8) 

4509 (6.3) 

5170 (7.2) 

1662 (2.3) 

1707 (2.4) 

1239 (1.7) 

10 925 (15.2) 

 

96 606 (21.2) 

68 049 (14.9) 

59 467 (13.0) 

48 801 (10.7) 

23 374 (5.1) 

35 130 (7.7) 

18 459 (4.1) 

13 752 (3.0) 

12 205 (2.7) 

80 381 (17.6) 

<0.001 

 

Outcome, incidence of 

  Alcohol-related morbidity (1973-2013) 

  Alcohol-related mortality (1971-2013) 

 

3977 (5.5) 

827 (1.1) 

 

23 322 (5.1) 

4582 (1.0) 

 

SEI: Socioeconomic index 
*Mean age (with standard deviation) when the policy change was initiated (November 1, 1967) 
1Population and Housing Censuses 1970 
2Paternal or maternal, whichever highest. 
3A locality is defined by Statistics Sweden defined as an a urban area where houses are no more than 200 meters 

apart and with at least 200 inhabitants regardless of municipal or regional boundaries 
 



9 
 

RESULTS 1 

Table 2 shows the descriptive statistics of the intervention and control group. All analyses were 2 

combined for males and females as no interaction of sex and increased alcohol availability with 3 

regard to the outcome of alcohol-related morbidity (P =0.504) or alcohol-related mortality (P 4 

=0.211) was found. The intervention and control group had similar baseline characteristics, 5 

with the exception of parents’ alcohol related health problems which was higher in the 6 

intervention group. On a regional level the intervention area comprised to a larger extent areas 7 

with high population density compared to the control area. 8 

 9 

During follow-up, a total of 27 299 individuals received inpatient care due to an alcohol-related 10 

diagnosis and a total of 5409 alcohol-related deaths were registered (Table 2). The average 11 

follow-up was 38 years for alcohol-related morbidity and 41 years for alcohol-related mortality. 12 

 13 

Alcohol-related morbidity 14 

Compared to the control group, the adolescence exposed to increased alcohol availability had 15 

an increased risk of receiving inpatient care for an alcohol-related diagnosis in the crude 16 

analysis (HR: 1.09, 95% CI 1.05-1.13), Table 3. After including several individual and family 17 

level covariates into the model the increased risk remained, only slightly attenuated. This ratio 18 

reduced further in the fully adjusted model (HR: 0.99, 95% CI 0.96-1.02). 19 

 20 

No evidence of an interaction of age-group with increased alcohol availability with regard to 21 

alcohol-related morbidity was found (P =0.363). There was an interaction of increased alcohol 22 

availability with childhood SES in relation to alcohol-related morbidity (P=0.019). As seen in 23 

Table 4, an inverse association was found among adolescents exposed to the policy change with 24 

parents who had a university degree (HR: 0.79, 95% CI 0.66-0.95). No clear evidence of an 25 

association between increased alcohol availability during adolescence and alcohol-related 26 

morbidity among individuals with parents with primary (HR: 1.00, 95% CI 0.96-1.05, P=0.956) 27 

or secondary (HR: 1.01, 95% CI 0.94-1.08, P=0.773) level of education was found.  28 

 29 

Alcohol-related mortality 30 

The HR for alcohol-related morality was 1.15 (95 % CI 1.07-1.24) for individuals exposed to 31 

increased alcohol availability during adolescence in the crude analysis, compared to individuals 32 

not exposed (Table 3). In the fully adjusted model this risk ratio decreased to 1.02 (95 % CI 33 

0.95-1.10).34 



10 
 

Table 3: Crude and adjusted hazard ratios (HRs) with 95% confidence intervals (CIs) for the associations between increased alcohol availability 

during adolescence and inpatient care and cause of death due to alcohol-related health problems. 

 

 Event n(%) 

 

Crude HR 

(95% CI) 

Model 1 HR 

(95% CI) 

Model 2 HR 

(95% CI) 

Alcohol-related morbidity 

Alcohol-related mortality 

27 299 (5.1) 

5409 (1.0) 

1.09 (1.05-1.13) 

1.15 (1.07-1.24) 

1.06 (1.02-1.09) 

1.12 (1.04-1.21) 

0.98 (0.95-1.02) 

1.02 (0.95-1.10) 

Crude analysis: unadjusted model  

Model 1: Adjusted for sex, year of birth, country of birth (two groups), maternal age (six groups), highest level of parents education (three levels) and SEI (seven groups), and 

any of the parent’s registered inpatient care and cause of death due to alcohol-related health problems  

Model 2: Additionally stratified for population density of locality (ten groups) 
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Table 4: Crude and adjusted hazard ratios (HRs) with 95% confidence intervals (CIs) for the associations between increased alcohol availability 1 

during adolescence and inpatient care due to alcohol-related health problems using the Swedish alcohol-index, stratified by parents highest level 2 

of education. 3 

Parents education n 

Crude HR 

(95% CI) 

Model 1 HR 

(95% CI) 

Model 2 HR 

(95% CI) Event n(%) 

Primary 

Secondary 

University 

318 130 

133 287 

41 188 

1.12 (1.08-1.17) 

1.08 (1.01-1.16) 

0.81 (0.68-0.97) 

1.09 (1.04-1.14) 

1.06 (0.99-1.14) 

0.82 (0.69-0.98) 

1.00 (0.96-1.05) 

1.01 (0.94-1.08) 

0.79 (0.66-0.95) 

17 522 (5.5) 

6516 (4.9) 

1278 (3.1) 

Crude analysis: unadjusted model  4 
Model 1: Adjusted for sex, year of birth, country of birth (two groups), maternal age (six groups), highest level of parents SEI (seven groups), and any of the parent’s 5 
registered inpatient care and cause of death due to alcohol-related health problems  6 
Model 2: Additionally stratified for population density of locality (ten groups) 7 
 8 
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No evidence of an interaction of age-group (P =0.595) or childhood SES (P =0.477) with 

increased alcohol availability with regard to alcohol-related mortality was found.  

 

DISCUSSION 

The present study examined the long-term consequences of lowering the legal age limit for 

alcohol purchases in Sweden from 21 to 16 years for 8.5 months, using the alcohol policy 

experiment that took place during the late 1960s. In the crude analysis adolescents exposed to 

the increased alcohol availability appeared to be at increased risk of alcohol-related morbidity 

and mortality later in life compared to same aged individuals not exposed. However, this 

increased risk vanished when all covariates were included in the model.  

 

In contrast to some previous research, we did not find that being exposed to a lower legal age 

for alcohol purchases during adolescence was associated with long-term health 

consequences,[6-9] which could be due to several factors. The main aim of the alcohol policy 

change was to decrease the high strong spirit consumption in Sweden by making a weaker 

alcohol options more readily available. However, by reducing the legal age limit from 21 to 16, 

there was a marked increased access to stronger alcohol for the individuals not allowed to 

purchase alcohol at ‘Systembolaget’. During the policy change there was only a small reduction 

in wine and strong spirit sales in the intervention area, suggesting that young and old responded 

differently to the increased alcohol availability.[17, 19] This is supported by the several reports 

from local authorities in the intervention area that interpreted the negative development in 

adolescents’ alcohol consumption as a result of the alcohol policy change.[17] Since the policy 

experiment terminated early the exposure period to increased alcohol availability lasted only 

8.5 months, which might not have been long enough to have an effect on the outcomes under 

study. Also, given that medium-strength beer was available for purchases in regular grocery 

stores from 1965 with an age limit of 16 there was a relatively small difference in the strength 

of the alcohol available for adolescents in the intervention and control area.[16] This is a 

limitation of the study design as it could have weakened the potential effect of the strong beer 

exposure. On the other hand, results from previous research using the same alcohol policy 

change suggest an increased risk of disability pensions among adolescents exposed to the strong 

beer alcohol policy change.[9] The underlying mechanisms of the relationship between 

adolescent alcohol consumption and later alcohol-related problems is not fully understood and 

since we do not have individual level data on alcohol consumption it is difficult to speculate 

about potential reasons for the differences in findings.[10, 13] 
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Alcohol-related morbidity and mortality is less common in Sweden compared to United 

States.[36, 37] Consequently the impact of the policy change had to be very strong in order to 

see an effect in the outcomes.[36] Previous research from Sweden measuring self-reported 

alcohol consumption later in life found only a slight difference between adolescents exposed to 

a lenient as opposed to strict alcohol policy.[18] Furthermore, the alcohol-index used in the 

present study only captures a small proportion of the diseases and injuries attributable to 

alcohol.[38] Plunk and colleagues found an association between a lowered legal drinking age 

and increased risk of death due to alcoholic liver disease, liver disease not specified as alcohol-

related, and cancer of the lip, oral and pharynx.[7] The alcohol-index was used to define the 

outcome as all diagnoses included require the individual to consume alcohol. Including a wider 

range of alcohol-related health problems in the outcomes could increase the risk of finding 

differences between the groups due to factors unrelated to the policy change. 

 

Also, the initial elevated risk found in the crude analysis diminished when a measure of 

population density was included in the model, which has not been included in previous 

research.[6-8] This appears to be an important covariate when studying the relationship between 

increased alcohol availability and alcohol-related health problems, since areas with a high 

population density tend to have a greater alcohol availability (i.e. more restaurants and liquor 

stores) compared to areas with lower population density, which in turn can lead to higher 

alcohol consumption and alcohol-related harm.[34] In the current study a higher proportion of 

individuals lived in an area with high population density in the intervention area (47.9%) 

compared to the control group (21.2%). During the alcohol experiment a clear connection was 

found between population density and strong beer sales, the highest being in Gothenburg.[17] 

Our results suggest that there could be other factors driving the initial differences between the 

groups unrelated to the policy change. It is difficult to hypothesize the potential influence such 

a regional level might have on similar research previously published,[6-8] since the positive 

association between increased alcohol availability and disability pension remained in our 

previous study using the same policy change, even after adjusting for population density of 

locality.[9]  

 

In line with previous research, high socioeconomic status appears to be a protective factor in 

relation to alcohol-related health problems. A considerable body of research has documented a 

social gradient in relation to alcohol- related morbidity and mortality.[20, 21] Thus, these results 
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are likely to be a result of the existing social gradient, but could also reflect socioeconomic 

differences in response to the alcohol policy change.  

 

Strengths and limitations  

Using a natural experiment setting of an alcohol policy change, a large sample size and long 

follow-up are major strengths. It is difficult to establish a causal link between alcohol 

consumption during adolescence and long-term alcohol-related health problems due to the 

inability to control for all relevant confounders and the risk of social desirability bias in self-

reported data on alcohol consumption.[10, 39] These sources of bias should be less relevant in 

the present study since the increased access to alcohol among adolescents was exogenously 

induced.[2] However the lack of individual level data on alcohol consumption leaves 

unanswered questions on the role of adolescent drinking patterns in relation to alcohol-related 

morbidity and mortality which might be more important than the age at drinking onset.[8] 

 

The obtained results were based on register-derived data which decreases the risk of self-report 

bias and attrition. This also enabled us to obtain residence information during the experimental 

period with great accuracy, thus decreasing the risk of misclassification of exposure.  

 

The outcomes were obtained from high-quality and reliable sources using the index of alcohol-

related health problems.[24, 25] Although the outcome is well-defined, it only captures the 

severe cases and a small proportion of the health problems attributable to alcohol.[38] Perhaps 

we would have found an effect of the policy change if we were able to use a wider range of 

alcohol-related health problem as the outcome measure. However as previously mentioned, 

since we do not have individual-level data on alcohol consumption, it would be impossible to 

disentangle whether any effect found would be due to the increased alcohol availability or some 

other factor.   

 

Conclusion 

 

Our long-term follow-up of a natural experiment in Sweden on adolescents’ availability of 

alcohol, when strong beer was made temporally available in grocery stores, did not show an 

increased risk of alcohol-related morbidity and mortality later in life when taking population 

density of locality into account.  
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