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Abstract 

Aim  To assess the association between heavy episodic drinking (HED) and deliberate self-

harm (DSH) in young people in Norway. 

Design, setting, participants, and measurements  We analysed data on past year HED and 

DSH from the second (1994) and third (1999) waves of the Young in Norway Longitudinal 

Study (cumulative response rate: 68.1%, n = 2681). Associations between HED and DSH 

were obtained as odds ratios and population attributable fractions (PAF) applying fixed-

effects modelling, which eliminates the effects of time-invariant confounders. 

Findings  An increase in HED was associated with a 64 % increase in risk of DSH (OR = 

1.64, P = 0.013), after controlling for time-varying confounders. The estimated PAF was 28% 

from fixed-effects modelling and 51 % from conventional modelling. 

Conclusion Data on Norwegian youths show a statistically significant association between 

heavy episodic drinking and deliberate self-harm. 

 

Keywords: heavy episodic drinking, deliberate self-harm, young people, panel data, 

prospective, fixed effects modelling, Norway 
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INTRODUCTION 

Suicide and non-fatal deliberate self-harm (DSH) constitute a substantial fraction of the 

disease burden in young people (1). Among adolescents, past year DSH prevalence tends to 

be around 5% to 10% (2) and thus involves significant health services costs. Non-fatal DSH is 

also an important risk factor for completed suicide, and tends to co-occur with other mental 

health and behavioural problems in young people (3). Self-cutting and overdose are the most 

common methods of DSH in adolescents. A wish to get relief from a terrible state of mind, 

and wanting to die, are the most common  motives for harming oneself (4). It is well 

established that alcohol consumption is a significant risk factor for DSH (5-7). There are 

several underlying mechanisms that may explain the observed associations between alcohol 

consumption and DSH (8, 9). In our context, addressing young people, it is alcohol use as a 

proximal—or precipitating—causal factor that is of particular relevance (9, 10). It is 

suggested that the acute effects of alcohol intoxication may trigger DSH through various 

mechanisms: they may increase psychological distress, increase aggressiveness, propel 

suicidal ideation into action, and constrict cognition and implementation of alternative coping 

strategies (8, 9). Acute alcohol use may thus be a significant causal factor in a prevalent 

health problem, implying that prevention of heavy drinking episodes (HED) can be an 

important strategy to prevent DSH. We will in this study, therefore, submit the association 

between HED and DSH to a stronger test for causality than what is common practice in this 

field. 

 The magnitude of the association between HED and DSH has been assessed in various 

ways. It has often been found that a sizeable proportion of suicide attempts and other cases of 

deliberate self-harm occurred in a state of alcohol intoxication (11). For instance, across 16 

studies on acute alcohol use and suicide attempt, the mean percentage of suicide attempts 

under the influence of alcohol was 40% (range 10% to 73%) (12). It has also been found that 
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DSH is more prevalent among those who drink to intoxication, and that the DSH risk tends to 

increase with increasing frequency of HED (13-16). These associations are, however, of a 

correlational nature, and do not necessarily indicate the magnitude of alcohol’s causal role in 

the self-destructive act. For instance, alcohol may, in some cases, be drunk in order to relieve 

pain or remove barriers to hurting oneself (8), and in such cases it is rather part of the act, than 

a cause of it. The proportion of DSH involving acute alcohol use may therefore overestimate 

the causal role of alcohol. On the other hand, it is also possible that alcohol intoxication has 

an indirect effect on DSH by having negative consequences (e.g. break-up with partner, 

property destruction) that in turn enhance negative feelings and thus may trigger DSH. If such 

indirect effects were larger than alcohol’s role as a mere part of the act, the proportion of DSH 

involving acute alcohol use would be an underestimate of alcohol’s causal role. Moreover, the 

elevated risk of DSH among those who frequently drink in excess may — at least in part — 

be attributed to some shared risk factors and therefore represent a biased estimate of a causal 

association. There are indeed many individual and environmental factors which are likely to 

confound the association between HED and DSH, including genetics, personality traits, 

dysfunctional family background and childhood adversities, social network, and mood 

disorders (17, 18), all of which are, in practice, unlikely to be captured within one and the 

same study. One method to overcome at least part of the problem with biased estimates due to 

unmeasured shared risk factors (confounders) is fixed-effects modelling (19, 20). This 

approach addresses the question, is a change in HED associated with a change in DSH? In 

essence, this method eliminates confounding due to shared risk factors that are stable across 

time (e.g. genetics, personality traits, and childhood trauma). Within alcohol and drug 

research this method still appears underutilised (21), and only a few studies have employed 

the method to assess causal associations and attributable fractions addressing the role of 
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alcohol (or other substances) in health and social problems that are typically multifactorial 

and complex (22, 23).   

The magnitude of an association is often estimated as an (adjusted) odds ratio (OR) or 

relative risk (RR). From a public health perspective it is, however, rather the potentially 

preventable fraction of disease due to a specific risk factor that is of interest. This fraction is 

often referred to as the population attributable fraction (PAF) or preventive fraction (24, 25). 

Estimates of PAF are rarely seen within the literature on deliberate self-harm, in general (24), 

and the studies that address the role of alcohol use for DSH are no exception to this. There are 

indeed estimates of DSH attributable to substance use disorders (26), estimates of suicide 

mortality attributable to HED (27), and estimates of DSH attributable to HED in adolescents 

(15). But, as these estimates are all based on analyses of cross-sectional data with inherent 

limitations to the ability to control for confounding, they are likely to be biased.  

Against this backdrop the present study will use two-wave panel data to assess the 

association between heavy episodic drinking and deliberate self-harm in young people by 

applying fixed-effects modelling to account for stable factors that are likely to confound a 

causal relationship. Although fixed-effects modelling eliminates the risk for confounding due 

to covariates that are stable across time, it does not remedy bias due to time-varying factors 

that affect the outcome as well as the predictor variable. Thus, we considered the following 

time-varying potential confounders. Parental heavy drinking is shown to be associated with 

both DSH (28) and HED (29). Poor social network has previously been shown to be 

associated with DSH (6) and HED (18), yet in opposite directions. Depressive symptoms are a 

well-established risk factor for DSH (17). While depressive symptoms are also found to be 

associated with HED in young people, it is less clear to what degree this association is causal, 

and if it is, which direction causality takes (18). 



6 
 

 

MATERIAL AND METHODS 

Data 

Data were obtained from the Young in Norway Longitudinal Study, which has followed a 

cohort of young people prospectively over a 13 year period, covering a broad range of topics  

(30). The data that we required were collected in the second (1994) and third (1999) waves. 

The initial sample was obtained in 1992, and the sampling procedures were designed to obtain 

a nationwide, representative cross-section of the student population in junior and senior high 

school (grades 8 through 13) in Norway. All students in the selected schools were included in 

the 1992 survey (response rate: 97%) and in the 1994 survey. The follow-up in 1999 was 

confined to respondents who attended 7th or 10th grades in 1992. A total of 2897 respondents 

participated in both 1994 and 1999 (cumulative response rate: 68.1%). These data collection 

waves are referred to as T1 and T2 below. Response rates and sample characteristics at T1 

and T2 are presented in Table 1. In 1994, questionnaires were distributed and completed in 

the classroom during a 2-hour session, while a postal survey was carried out in 1999—which 

partly explains the drop in the response rate. The prevalence of missing data on the key 

variables in the present study was 8.6%, implying that our analyses included 2647 

respondents. 

     Table 1 here 

Measures 

Deliberate self-harm was measured by the question, “Have you ever on purpose taken an 

overdose of pills or in another way tried to hurt yourself?” Those who responded 

affirmatively were asked how long it had been since the (most recent) episode of DSH. Based 

on the responses, a variable on past year prevalence of DSH (yes/no) was constructed. This 
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measure captures both suicide attempts and non-suicidal self-inflicted injuries and has been 

used in several previous studies of DSH (4, 31, 32).  

Heavy episodic drinking (HED) was measured by the question, “During the past 12 months, 

have you had so much to drink that you felt clearly intoxicated?” There were 6 response 

options: never (coded 0), once (1), 2 to 5 times (3.5), 6 to 10 times (8), 11 to 50 times (30), 

and more than 50 times (55). 

Time-varying covariates 

Parental heavy drinking was measured by a single question about how often the respondents 

had seen their parents intoxicated. There were 5 response options ranging from never (coded 

0) to several times a week (4).  

Poor social network was measured by the UCLA Loneliness Scale (33). This scale comprises 

5 items with 4 response options ranging from never to often (Cronbach’s Alpha = 0.72). The 

responses were averaged over the five items and the sum score ranged from 1 to 4.  

Depressive symptoms were measured as an additive index based on 6 items from Kandel and 

Davies’s Depressive Mood Inventory (DMI) (34): (1) Felt too tired to do things; (2) Had 

trouble sleeping; (3) Felt unhappy, sad, or depressed; (4) Felt hopeless about the future; (5) 

Felt tense or keyed up; and (6) Worried too much about things. There were 4 response 

options: not bothered at all (1), a little bit bothered (2), quite bothered (3), and extremely 

bothered (4) (Cronbach’s Alpha= 0.81). All the above mentioned measures were obtained at 

both T1 and T2.   

 

Statistical analyses 

The data were analysed by applying the first difference (FD) method, which is a more specific 

form of fixed-effects modelling. In practice, this means that we first calculated change scores 



8 
 

for both self-harm and drinking by subtracting the value at T1 from the value at T2. Next, 

these variables were collapsed into trichotomous variables taking the values increase (1), 

stable (0), and decrease (-1). Lastly, these variables were used in ordinal regression analysis. 

This is an extension of logistic regression to situations where the outcome is an ordinal 

variable with more than two values (35). Difference scores from T1 to T2 of the time-varying 

potential confounding variables were correlated with input (HED) and outcome (DSH) 

measures and those variables that were statistically significantly correlated with both HED 

and DSH were included in the regression analysis. Considering that the sampling was 

clustered by school we used clustered robust standard errors with school as cluster variable 

(36). We also considered the alternative of multilevel modelling. However, our analytic 

method was supported by the outcome from such a model: the estimated effect of the level 2 

factor (school) was clearly insignificant (b=0.454; SE=18.322, p>0.99), and its inclusion 

affected the estimated HED-effect with a factor equal to 1.00004, while the SE of the 

estimated HED-effect was affected by a factor equal to 0.9904. 

All statistical analyses were conducted using Stata (version 12, Stata Corp, College Station, 

Texas, USA). 

 

With regard to depressive symptoms, the causal ordering between depression and 

drinking is, as noted, far from conclusively established. If depression precedes drinking, it 

should be included as a control variable, but if depression is mediating the alcohol effect, its 

inclusion will attenuate the estimated impact of drinking. Rather than taking a definite stance 

on this, we estimated two models, that is, one with and one without depressive symptoms as 

control variable. 

Finally, we estimated the fraction of DSH attributable to HED, applying the formula 
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where PAF is the population attributable fraction, and PF is the population fraction exposed to 

the risk factor. RR is the relative risk which was obtained from the estimated odds ratios 

following standard procedure (37):  

   
  

              
 

where p0 is the prevalence positive among unexposed (in our case, the incidence of DSH at T2 

among those who reported no HED at T1). 

   

 Whether control for time-invariant confounders in fixed-effects modelling makes a 

difference, was assessed by comparing the PAF estimates based on the FE-models with the 

PAF estimate calculated from the cross-sectional data at T1 and T2 (controlling for all 

available confounding factors in logistic regression models).  

 

 

RESULTS 

At T1 a total of 3.2% of the sample (n = 93) reported DSH in the preceding 12 months, while 

the corresponding figures at T2 were 1.6% (n = 45) (Table 1). A larger proportion of girls 

reported DSH at T1 and T2 (4.7% and 2.3 %, respectively) compared to boys (1.4 % and 

0.6 %, respectively). Less than one in five who reported DSH at T1 (n = 8) did so also at T2. 

Thus, from T1 to T2 the vast majority of the respondents (95.5%) were DSH stable; that is, 

most reported no DSH at both T1 and T2 (n = 2767), while a few reported DSH at both waves 
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(n = 8), whereas smaller fractions had decreased DSH (2.9%; n = 85) or increased DSH 

(1.3%, n = 37) (Table 2).  

Table 2 here 

Regarding HED, at T1 63.5% reported having been clearly intoxicated once or more 

often in the preceding year, and 27.1% had been intoxicated more than five times in the past 

year. At T2 the corresponding figures were 86.2% and 58.6%, respectively (Table 1). No 

significant gender difference in HED frequency was observed at T1, whereas at T2 boys 

reported more frequent HED as compared to girls. A majority of the respondents (60.5%, n = 

1689) had increased their frequency of HED, whereas a fourth (25.4%, n = 708) were stable 

from T1 to T2, and a smaller fraction (14.1%, n = 395) had decreased their frequency of HED 

from T1 to T2 (Table 2).  Thus, while the prevalence of HED increased markedly from T1 to 

T2, the small change in DSH went in the opposite direction. This suggests that any possible 

effect of the upward shift in drinking on self-harm is masked by much stronger counteracting 

effects of factors related to increasing age.   

We then analysed the changes in DSH and HED from T1 to T2 and regressed the 

former on the latter in ordinal regression models. In the bivariate fixed-effects model, an 

increase in HED was associated with a statistically significant OR of self-harm equal to 1.75. 

Difference scores for depressive symptoms and poor social network were both statistically 

significantly correlated with the difference scores for both DSH and HED and were therefore 

included in the multivariate model, whereas this was not the case for parental heavy drinking 

(P> 0.10). When controlling for changes in poor social network, the estimate was roughly the 

same (OR = 1.80, P=0.004). When changes in depressive symptoms were also included in the 

model, this estimate dropped marginally (to 1.64), and statistical significance was retained 

(P= 0.013). Although a decrease in HED was associated with a reduced risk of self-harm, this 
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estimate was not statistically significant. The OR of 1.75 yields a population attributable 

fraction of 30%, while the OR equal to 1.64 yields a PAF of 28% (Table 3). The 

corresponding estimate based on cross-sectional analysis was 51%. The latter estimate was 

obtained as an average of results from separate analyses of data for T1 and T2 as described 

above. 

    Table 3 here 

Including gender as covariate in the model did not alter the estimates or statistical significance 

of the other covariates, and the estimate of gender itself was not statistically significant. This 

reflects the fact that there was no gender difference in the rate of change in DSH between T1 

and T2. We also performed gender-specific modeling. The association was statistically 

significant in girls (OR= 1.64, P=.038), and not statistically significant in boys (OR=2.49, 

P=.05). The difference between the gender-specific estimates was not statistically significant 

(t-value=0.80).  

. 

DISCUSSION 

This study has demonstrated a significant association between heavy episodic drinking and 

risk of deliberate self-harm in young people, when applying fixed-effects modelling with 

adjustment for time-invariant confounders and some additional time-varying confounders.  By 

applying this type of modelling, the estimated fraction of deliberate self-harm attributable to 

heavy episodic drinking was lower than when applying conventional modelling adjusting only 

for available confounding factors.  

Our finding of a significant HED–DSH association in young people is well in line with 

what has been found in previous work (6, 7, 11), that is, an increased likelihood of DSH with 

increasing HED. This association has previously been found for DSH with and without 
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suicide intent (11). The premise of our analyses is that any alcohol effect is contemporaneous 

and it seems most likely that the direction of the association is that HED exposure increases 

the DSH risk. Clinical studies have frequently found that DSH has occurred under the 

influence of alcohol and thus that HED immediately preceded DSH (12). Mechanisms that 

may explain how HED may affect DSH include the following consequences of HED: 

increased psychological distress, increased aggressiveness, propelled suicidal ideation into 

action, and constricted cognition and implementation of alternative coping strategies (8, 9). 

When we consider the previous studies that have addressed the fraction of DSH 

attributable to alcohol use, these have arrived at estimates that vary markedly in magnitude, 

that is, in the range from 8% to 50% (15, 26, 27). This variation probably reflects in part 

varying methods applied in the studies, and in part the varying role of alcohol use in DSH 

across drinking cultures (15). Compared to a few previous studies of the HED–DSH 

association among Norwegian adolescents based on cross-sectional data (13, 15), our estimate 

of PAF from cross-sectional data is fairly similar to that reported in one of these (15) but 

much higher than in the other (13).  

 

Study strengths and limitations 

By applying fixed-effects modelling, we obtained an estimate of the alcohol-attributable 

fraction of DSH in young people that was lower than the estimate based on conventional 

modelling, which suggests that it is less subject to bias due to insufficient control for 

confounders. This method requires longitudinal data with identical measures of outcome and 

exposure variables, preferably supplemented with time-varying confounders, which are rare in 

this area (38). Further, a large sample is required to obtain sufficient statistical power when 

addressing fairly low-prevalence phenomena such as DSH. According to our literature survey, 
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none of the few studies that have assessed the fraction of DSH attributable to HED has used a 

design that considers the likely impact of confounding factors. Thus, this study adds to a 

meagre literature on this topic.  

However, while the study sample was relatively large compared to similar longitudinal 

cohort studies of young people (e.g. the Christchurch Health and Development Study (39); the 

Dunedin Multidisciplinary Health and Development Study (40), Rutger’s Health and Human 

Development Project (41)), it proved to be on the small side for the gender-specific analyses. 

Furthermore, there is certainly a large number of causes of DSH that were not included in our 

analyses, and an important issue is how that may have affected our findings. While our 

methodological approach (fixed-effects modelling) implies that the omission of time-invariant 

causal factors (e.g., genetic factors) should not yield any bias, the omission of time-varying 

causal factors that covary temporally with HED, will indeed give rise to bias. We did include 

some time-varying potential confounders which affected the outcome somewhat. 

Nevertheless, there may well exist omitted time-varying confounders- for instance related to 

adolescent development -  implying that the  estimate of the HED-DSH association may be 

biased in either direction . Moreover, the probable presence of measurement errors in the 

explanatory variable (HED) produces a downward bias and it is impossible to ascertain the 

net effect of the various sources of bias. The DSH measure that we used captures self-harm 

with and without suicidal intent (4) and the prevalence figure may include false positive and 

false negative responses; i.e. some students who responded affirmatively may not have filled 

the criteria for DSH (32) and others may be underreporting DSH. Another limitation is that 

the data were collected some time ago and over a period when youth drinking in Norway 

increased (13) which may have impacted the results.  
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Finally, previous research suggest that the association between drinking and DSH 

varies markedly across countries (15, 42). It thus seems warranted to probe the 

generalizability of our findings by analyses of data pertaining to other cultural contexts. 

 

Implications 

The finding that a fairly large proportion of DSH is attributable to HED among young people 

implies that there is a significant potential to prevent DSH cases in young people by curbing 

their alcohol consumption. Several strategies have proven to be effective in this respect, for 

example, mandating or increasing a minimum legal age for drinking/purchase of alcohol (43). 

Young people tend to be more price sensitive, and thus with a price increase they are likely to 

buy and drink less, and vice versa; with a price decrease they are likely to buy and drink more 

(44).  

The sparse research literature in this area and the noted limitations of the present and 

previous studies suggest a need for further studies of the DSH–HED association and its 

underlying mechanisms.  
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Table 1. Sample characteristics and frequency distributions of DSH and HED at T1 and T2 

Sample characteristics T1 T2 

Response rate 92 % 70 % 

Age of respondents (mean, range) 16.5  (14-21 yrs) 21.5  (19-26 yrs) 

Gender, per cent  (n) 
      Girls 
      Boys 

 
56.5   (1633) 

 

Proportion students, percent  (n) 100 (2897) 57.6  (1669) 

Parental background, per cent  (n) 
     Both born in Norway 
     One or both born in another European country 
     Both born in a non-western country 
     Other 

 
93.6  (2469)  
4.5  (118)  
1.3 (33) 
0.6  (17)  

 
As for T1 

Distribution DSH, per cent (n) 
      No 
      Yes 

 
96.8 (2804)  
3.2  (93) 

 
98.4 (2852) 
1.6  (45) 

Distribution HED frequency, per cent  (n) 
      0 
      1 
      2-5 
      6-10 
      11-50 
      51 + 

 
44.9  (1280) 
9.4  (267) 
18.6 (531) 
10.1 (289) 
14.5 (414) 
2.5 (71) 

 
13.7 (389) 
6.2 (177) 
21.4 (607) 
16.3 (463) 
34.3 (973) 
8.0 (227) 

UCLA loneliness score  (mean, range 1.83  (1.0 – 4.0) 1.81 (1.0 – 3.8) 

Depressive symptoms score  (mean, range) 1.75 (1.0  - 4.0)  1.72 (1.0 – 4.0) 

Parents intoxicated 
     Never 
     A few times or more often 

 
47.3 (1310) 
52.7 (1459) 

 
28.6 (824) 
71.4  (2054) 
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Table 2. Changes in DSH and HED from T1 to T2. Percentage and number of respondents. 

Variable Change % N 

DSH Decrease 2.9 82 

 Stable 95.8 2674 

 Increase 1.3 36 

HED Decrease 14.1 395 

 Stable 25.4 708 

 Increase 60.5 1689 
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Table 3. Estimated associations between changes in HED and DSH in ordinal regression 

models. Robust clustered standard errors. 

 

 Model 1
a
 Model 2

b
 Model 3

c
 

HED O

OR 

9

95%

CI 

p

P-

value 

P

PAF 

OR 9

95%

CI 

P-

value 

PAF OR 9

95%

CI 

P-

value 

PAF 

 

Decrease 0

0.64 

0

0.34, 

1.21 

.

.170 

  

0.65 

0

0.35 , 

1.19 

 

.163 

  

0.72 

 

0.40, 

1.32 

 

.289 

 

Stable 

(Reference) 

1

1.00 

    

1.00 

    

1.00 

   

Increase 1

1.75 

1

1.18, 

2.60 

.

.005 

3

30% 

 

1.80 

1

1.21 , 

2.69 

 

.004 

 

32% 

 

1.64 

1

1.11, 

2.42 

 

.013 

 

28% 

a 
Model 1 included no control variables. 

b 
Model 2 included difference score on poor social network as control variable. 

c
 Model 3 included difference scores on poor social network and depressive symptoms as 

control variables. 
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