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Abstract

Aims: To investigate 12-month changes among individuals with baseline problematic use of alcohol or illicit drugs, by gender,
age, initial level of substance use, and administration method (Internet or Interactive Voice Response, IVR).

Design: 1,861 individuals from a random population sample were screened for problematic alcohol and illicit drug use.
Individuals screening positive were followed up after 12 months.

Setting: The Swedish general population.

Participants: 423 individuals with baseline problematic alcohol (women: AUDIT > 6, men: AUDIT > 8) or drug use (both
genders: DUDIT > 1).

Measures: AUDIT, DUDIT, AUDIT-C and DUDIT-C scores.

Findings: AUDIT scores decreased from 10.43 to 8.62; among 239 participants with baseline problematic alcohol use, 34.3% no
longer had problematic use at follow-up. Total DUDIT scores decreased from 4.92 to 2.33; among 51 participants with baseline
problematic drug use, 60.8% reported no illicit drug use at follow-up. AUDIT and DUDIT scores decreased more for individuals
who at baseline had harmful problematic use, compared to those who had hazardous baseline use. Within-group effect sizes for
AUDIT and DUDIT scores varied between 0.29 and 0.69 (Cohen’s d).

Conclusions: Data on short-term change in problematic substance use in a random general population sample could constitute a
reference point for comparisons for uncontrolled treatment studies.

Alcohol use is one of the world’s leading risk factors for
disability-adjusted life years and death, especially in
middle- and high-income countries. Worldwide, 3.6% of
all deaths can be attributable to the use of alcohol and 0.4%
to illicit drug use. In addition, 4.4% of disability-adjusted
life years are caused by alcohol use and 0.9% by illicit drug
use, with a high social cost as a consequence (WHO, 2009).
One of several effective strategies for reducing alcohol-
related harm is early intervention and treatment (WHO,
2007), a strategy which might also be applicable to the
context of illicit drugs.

Estimating effect sizes for different intervention and
treatment methods is a considerable challenge. One of the
difficulties is that there is great heterogeneity between
studies in terms of results, research design, participant
characteristics and control groups. Consequently, the
method by which studies are compared strongly influences
apparent comparative effect sizes. Literature reviews

showed that the effect sizes of a specific treatment are, in
some studies, compared to effect sizes for other treatments;
in other studies, effect sizes derive from comparison to a
control group that did not receive any intervention; and in
yet another type of study, effect sizes reported from
investigations without control groups concern within-group
effects rather than between-group effects. In addition, the
severity of substance use differs widely from study to
study. This inconsistency makes it difficult to draw
conclusions regarding an overall effect size for a specific
treatment (The National Board of Health and Welfare,
2006; The Swedish Council on Technology Assessment in
Health Care, 2001a, 2001b). As an illustration,
recommendations  regarding  evidence-based  early
intervention and treatment, given in the Swedish National
Board of Health and Welfare 2007 National Guidelines for
Addiction Treatment (The National Board of Health and
Welfare, 2007), showed weighted effect sizes from 0.20 to
0.54 for methods reducing problematic alcohol use (The
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Swedish Council on Technology Assessment in Health
Care, 2001a) and from -0.68 to 2.63 for methods reducing
problematic drug use (The Swedish Council on Technology
Assessment in Health Care, 2001b). In the context of
treatment, an effect size of 0.20 is considered small, 0.50
medium and 0.80 and above as large (Cohen, 1988).

Previous research has shown that there is a wide range of
different types of treatment services that people can use to
change problematic substance use (Raistrick, Heather, &
Godfrey, 2006; The National Board of Health and Welfare,
2007).  However, the vast majority of those with
problematic alcohol use (Blomgqvist, 1996, 1999, 2002;
Cunningham, 2005; Cunningham & Blomgvist, 2006;
Cunningham & Breslina, 2004), as well as those using
illegal drugs (Blomgvist, 1996, 2002; Walters, 2000),
change their problematic use without any professional help.
In addition, self-help Internet-based interventions
(Cunningham, Wild, Cordingley, van Mierlo, &
Humphreys, 2009; Hester, Delaney, Campbell, &
Handmaker, 2009; Kypri et al., 2009; Riper et al., 2009;
Sinadinovic, Berman, Hasson, & Wennberg, 2010) and
other kinds of self-help materials (Cunningham,
Humphreys, Koski-Jannes, & Cordingley, 2005; Koski-
Jéannes & Cunningham, 2001) have been shown to have a
positive effect on changing problematic alcohol use.
Furthermore, problematic alcohol users often tend to use
more than just one method to change their use (Blomqvist,
Cunningham, Wallander, & Collin, 2007; Cunningham &
Blomaqyvist, 2006), suggesting it is difficult to isolate one
specific factor that leads to such change. Similar recovery
patterns are to be found for problematic drug users
(Blomquvist, 1996; Walters, 2000).

Given the wide range of mixed treatments as well as the
high proportion of individuals changing their alcohol use
without professional help, we identified a need to measure
overall short-term changes in problematic alcohol and illicit
drug use at a general population level, irrespective of any
treatment received or recovery strategies used. We suggest
that the level of such change might serve as a future
population-based reference point against which effect sizes
of different treatments could be measured for a fair
comparison, and as a reference point for uncontrolled
treatment studies.

Aims

The aim of this study was to investigate 12-month changes
in alcohol and drug use among individuals with baseline
problematic alcohol or illicit drug use. The effects of
gender, age, initial level of problematic substance use and
questionnaire administration method (Internet or Interactive
Voice Response) are analyzed.

Method

Baseline Population Screening of Problematic
Alcohol and Illicit Drug Use

In 2008, 5,000 individuals (aged 16 to 80 years) were
randomly selected from the Swedish general population
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and contacted via post. In total, 1,861 individuals (53.3%
women and 46.7% men) chose to participate in the baseline
study and were screened for problematic alcohol and illicit
drug use using Internet and Interactive VVoice Response
(IVR) versions of the AUDIT (Alcohol Use Disorders
Identification Test; Saunders, Aasland, Babor, De La
Fuente, & Grant, 1993) and the DUDIT (Drug Use
Disorders  Identification ~ Test; Berman, Bergman,
Palmstierna, & Schlyter, 2005). Both these tests were
recommended in 2007 by the Swedish National Board of
Health and Welfare for identification of risky use of
alcohol and illicit drugs. For this study, we selected a
sampling pool consisting of 423 individuals from among
the 1,861 individuals in our population sample. The
sampling pool included all individuals who, at baseline,
showed problematic alcohol use (AUDIT > 6 for women
and > 8 for men) or problematic illicit drug use (DUDIT >
1 for both men and women). No significant differences in
alcohol and drug use were found between those who
participated in the study via Internet and those who
participated via IVR (Sinadinovic, Berman, & Wennberg,
2011).

Procedure

At the population screening in 2008, all individuals in the
sampling pool were informed that they might be contacted
again in order to investigate changes in their alcohol and
illicit drug use over time. Twelve months later, all 423
individuals who had at least hazardous alcohol or drug use
at the baseline screening (51.3% women and 48.7% men)
were again contacted via post and invited to participate in a
follow-up study. Individuals were offered the same
administration mode that they had used before, whether this
was Internet or IVR. The sub-group of those who had been
offered a choice between Internet and IVR at the initial
screening was offered the same choice at follow-up,
irrespective of which administration mode the individuals
had chosen for the initial screening. On September 1,
2009, the first invitation letter for the follow-up was posted,
with a unique log-in code for each participant. Two
reminders were sent out at intervals of three weeks. The
participants could respond to the survey until January 31,
2010. In total, 33 individuals had moved away during the
follow-up period and did not receive the letters sent out
from the research team, resulting in a total sampling pool of
390 individuals from the Swedish general population who
had at least hazardous alcohol or illicit drug use.

Response Rate

The overall response rate for the follow-up was 67.9% (n =
265; 50.2% women and 49.8% men). Nominal differences
in response rates by administration mode, shown in Table
1, are not statistically significant.
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Table 1

Participant flow by response mode (n = 423)

Response mode

Respondent choice

Internet IVR Internet/1IVR Total
Initial sampling pool 167 148 108 423
Incorrect addresses 12 11 10 33
Final sampling pool 155 137 98 390

Cumulative n

Response without reminder 60 50 38 148
After one reminder 91 76 56 223
After two reminders 111 85 69 265
Response rate* 71.6% 62.0% 70.4% 68.0%

#The minimum criterion for being included in the response rate was to fill out the AUDIT.

Of the 13 individuals who were offered a choice of
administration mode and participated in the initial
screening via IVR, six changed their response mode to
Internet in the follow-up. Of the 56 individuals who were
offered a choice of administration mode and participated in
the initial screening via the Internet, only two changed their
response mode to IVR in the follow-up. Sampling pool
participants who did not respond to the follow-up study
invitation are described in comparison to respondents in the
Results section below.

Outcome Measures

The outcome measures were as follows: (1) Total AUDIT
score, as a summarized measure of alcohol use including
alcohol consumption and alcohol-related problems;(2)
Total AUDIT score for the first three AUDIT questions, as
a measure of alcohol consumption only, hereafter referred
to as the AUDIT-C (Bush, Kivlahan, McDonell, Fihn, &
Bradley, 1998); (3) Problematic alcohol use, defined as a
total AUDIT score of 6 or more for women and 8 or more
for men; (4) Total DUDIT score, as a summarized measure
of illicit drug use including illicit drug consumption and
drug-related problems; (5) Total DUDIT score for the first
four DUDIT questions, as a measure of illicit drug
consumption only, hereafter referred to as the DUDIT-C;
(6) Problematic illicit drug use, defined as a total DUDIT
score of at least 1 for both genders.

Definitions

The terms hazardous use, harmful use, and probable
dependence were defined in this article based on the total
AUDIT score for alcohol and on the total DUDIT score for
drugs, where higher scores indicate more severe substance
use. Hazardous alcohol use was defined for men as
scoring between 8 and 15 points and for women as scoring
between 6 and 15 points on the AUDIT. Harmful alcohol
use for both men and women was defined as scoring
between 16 and 19 points, while probable dependence for
both genders was defined as scoring 20 points or more.
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Hazardous drug use was defined for men as scoring
between 1 and 5 points and for women as scoring just 1
point on the DUDIT. Harmful drug use was defined for
men as scoring between 6 and 24 points and for women as
scoring between 2 and 24 points. Probable dependence
was defined for both genders as scoring 25 points or more.
All cut-off scores for both AUDIT and DUDIT are based
on the officially established cut-off scores for these
instruments in Sweden, taken from the published Swedish
AUDIT and DUDIT manual (Berman, Wennberg, &
Kallmén, 2012). In this article, the term problematic
alcohol or drug use includes hazardous and harmful use, as
well as probable dependence.

Statistics

Descriptive statistics—frequencies, means and standard
deviations—were used to describe characteristics of the
sample and of the non-respondents as well as participants’
and non-respondents’ alcohol and drug use at baseline.
Chi-square tests were used to test the differences in
proportions and prevalence of problematic substance use,
while means were compared using independent t-tests.
Changes in total AUDIT and DUDIT scores as well as in
AUDIT-C and DUDIT-C scores were measured and tested
by repeated measures ANOVA. Within-group effect sizes
were measured using Cohen’s d with pooled standard
deviations.

The study was positively reviewed by the Stockholm
Regional Ethical Vetting Board (no. 2008/308-31/5) and
carried out according to the Law (2003:460) on vetting the
ethics of research involving humans. All data collection
was carried out in accordance with the Personal Data Act
(1998:204).
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Results

Sample Characteristics

In total, 50.2% (n = 133) of the participants in the one-year
follow-up were women and 49.8% (n = 132) were men.
The mean age for the sample was 40.6 years (SD = 16.6)
with no significant differences between the genders. In
total, 24.5% of the individuals in the sample (n = 65) were
classified as 18 to 24 years old, 18.1% (n = 48) were 25 to
34 years old, 48.7% (n = 129) were 35 to 64 years old and
8.7% (n = 23) were 65 to 81 years old.

Non-respondents

The non-response rate among women was 31.8% and
among men 32.3%, a non-significant gender difference.
Non-respondents were, however, younger than participants
at follow-up. The mean age for non-responding women
was 33.1 years (SD = 16.2), significantly lower than the
mean age for women participating in the follow-up (39.6; t
= -2.52; df = 193; p = 0.01). The corresponding age for
non-responding men was 36.5 (SD = 17.0), also
significantly lower than that for responding men (41.6; t =
-2.03; df =193; p = 0.04).

No significant differences between respondents’ and non-
respondents’ alcohol and drug use at baseline were found
(AUDIT: non-respondents, 10.79; one-year follow-up
participants, 10.43; proportions of hazardous alcohol use,
harmful use, and probable dependence: non-respondents,
83.5%, 10.4% and 6.1%; participants, 88.7%, 6.3% and
5.0%; DUDIT: non-respondents, 6.32; participants 4.92;
proportions of hazardous and harmful drug use: non-

Figure 1la

respondents, 41.9% and 58.1%; participants, 41.2% and
58.8%).

Changes in Problematic Alcohol Use Over 12
Months

Over a 12-month follow-up period, a significant decrease in
the total AUDIT score was found for both men and women
in the sample of problematic alcohol users. The total
AUDIT mean score for women decreased from 9.28 at the
baseline to 7.12 at the 12-month follow-up. For men, the
total AUDIT score decreased from 11.55 to 10.10 during
the same period (F = 36.90; df = 1; p < 0.001). Even
though men’s AUDIT scores were significantly higher than
women’s at follow-up (F = 25.29; df = 1; p < 0.001), the
decline in men’s and women’s AUDIT scores was about
the same for both genders.

The same results were found for the AUDIT-C. The
AUDIT-C score decreased from 5.36 to 4.71 for women
and from 6.36 to 5.98 for men (F = 21.03; df = 1; p <
0.001). There was a significant difference in alcohol
consumption between men and women (F = 35.07; df = 1;
p < 0.001) but the decrease over time was about the same
in both groups. In both the AUDIT-C scores and the total
AUDIT scores, no interaction effects were found for time
and age, but there was an interaction effect for time and
level of problematic alcohol use (AUDIT), as well as
alcohol consumption (AUDIT-C). As shown in Figures la
and 1b, the decline in both total AUDIT scores (F = 14.47;
df = 2; p < 0.001) and the AUDIT-C scores (F = 3.67; df =
2; p = 0.027) was significantly larger for individuals with
harmful use and probable dependence.

Changes in total AUDIT scores by categories of problematic alcohol use
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Figure 1b

Short-term changes in substance use among problematic alcohol and drug users

Changes in total AUDIT-C scores by categories of problematic alcohol use
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*p<0.05

Table 2

Changes in categories of problematic alcohol use over 12 months (n = 239)

Follow-up category of problematic alcohol use

Baseline category of No problematic Hazardous Harmful alcohol  Probable alcohol

problematic alcohol use alcohol use alcohol use use dependence Total
Hazardous alcohol use 78 (36.8%) 127 (59.9%) 5 (2.4%) 2 (0.9%) 212 (100.0%)
Harmful alcohol use 2 (13.3%) 7 (46.7%) 4 (26.7%) 2 (13.3%) 15 (100.0%)
Probable alcohol dependence 2 (16.7%) 2 (16.7%) 2 (16.7%) 6 (50.0%) 12 (100.0%)
Total 82 (34.3%) 136 (56.9%) 11 (4.6%) 10 (4.2%) 239 (100.0%)

The changes in both AUDIT and AUDIT-C scores did not
differ by administration mode (Internet versus IVR).

The overall within-group effect size over 12 months for the
total AUDIT score was d = 0.38 and for the AUDIT-C
score d = 0.29.

As shown in Table 2, 34.3% (n = 82) of the 239
participants with problematic alcohol use at baseline no
longer had problematic alcohol use at follow-up (35.6% of
the women in the sample and 33.1% of the men; n.s.).

In contrast, a larger proportion of men that participated in
the follow-up via Internet (39.3%) no longer had
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problematic alcohol use at follow-up, compared to men that
participated via IVR (18.9%) (4> = 4.82; df = 1; p = 0.03).
No such statistically significant difference by
administration mode was found for women.

Looking at the changes within each category of problematic
alcohol use, the proportion of those that no longer had
problematic alcohol use after the 12-month follow-up
period was 36.8% among those with baseline hazardous
alcohol use, 13.3% among those with baseline harmful use,
and 16.7% among those with baseline probable dependence
on alcohol. The relatively large nominal differences
between the groups were not statistically significant.
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Changes in Problematic Drug Use Over 12 Months

Over the 12-month follow-up period, a significant decrease
in total DUDIT scores was also found among both men and
women in the sample of problematic drug users. The total
mean DUDIT score for women decreased from 4.89 at
baseline to 1.93 at the 12-month follow-up. For men, the
total DUDIT score decreased from 4.96 to 2.79 after 12
months (F = 13.36; df = 1; p = 0.001). The apparent
differences between men’s and women’s illicit drug use at
baseline and follow-up were not statistically significant, nor
was there any significant difference by gender for the
decline in total DUDIT scores.

The same results were found for the DUDIT-C, where
scores decreased from 3.00 to 1.15 for women and from
3.00 to 2.04 for men (F = 14.53; df = 1; p < 0.001). Also
here, there was no significant difference in illicit drug
consumption between men and women, and the decline was
also about the same in both groups.

No interaction effect for time and age was found, but the

declines in both total DUDIT score (F = 10.25; df = 1; p =
0.002) and the DUDIT-C score (F = 7.61; df = 1; p =

Figure 2a

0.008) were significantly larger for individuals with
harmful drug use than for those with hazardous drug use.
Figures 2a and 2b show more details.

The overall within-group effect sizes for both the total
DUDIT score and for the DUDIT-C score were d = 0.69.

A majority of individuals with problematic drug use at
baseline were no longer using any illicit drugs at follow-up:
31 of the 51 participants had quit (60.8%). A gender
analysis indicated that 66.7% of the women and 54.2% of
the men with baseline problematic drug use had quit using
illicit drugs at follow-up; these differences were not
statistically significant.

Table 3 shows these changes in levels of problematic illicit
drug use, divided by severity of use categories.

Neither the changes in DUDIT and DUDIT-C scores, nor
the proportions of those who had quit using illicit drugs at
follow-up, differed statistically by administration mode.

Changes in total DUDIT scores by categories of problematic drug use
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Figure 2b

Short-term changes in substance use among problematic alcohol and drug users

Changes in total DUDIT-C scores by categories of problematic drug use

4
3.60 ~.
35 <
~ S
3 < -
L ~.
g 2.5 < <
lu; 2 214 S ~
= TR 1.86
[a) ~ ~.
-
2 15 S 1.37*
<
kS 1
|_
0.5
0 T
Baseline 12-month follow-up
Time
----- Individuals with hazardous drug use at baseline (d=0.14)
= = Individuals with harmful drug use at baseline (d=1.10)
*p<0.05
Table 3

Changes in categories of problematic illicit drug use over 12 months (n = 51)

Baseline categories of Follow-up categories of problematic drug use

283

problematic drug use No drug use Hazardous drug use Harmful drug use Total

Hazardous drug use 12 (57.1%) 5 (23.8%) 4 (19.0%) 21 (100.0%)

Harmful drug use 19 (63.3%) 1(3.3%) 10 (33.3%) 30 (100.0%)

Total 31 (60.8%) 6 (11.8%) 14 (27.5%) 51 (100.0%)
Discussion participants, except that a larger proportion of men who

In summary, this follow-up study achieved a response rate
of 67.9% and an even distribution of men and women. At
the 12-month follow-up, a significant decrease in total
AUDIT and DUDIT scores, as well as in AUDIT-C and
DUDIT-C scores, was found among both men and women
in the sample; the decline was largest in the groups with
higher levels of problematic substance use. It was also
shown that over one-third of all participants no longer had
any problematic alcohol use, and well over half of those
with problematic illicit drug use at baseline had stopped
using illicit drugs at follow-up. The within-group effect
sizes for AUDIT and DUDIT scores and the shorter C-
versions varied between 0.29 and 0.69 (Cohen’s d).

No significant differences in response rates or changes in
substance use were found between Internet and IVR
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participated in the follow-up via Internet (39.3%) no longer
had problematic alcohol use at follow-up, compared to men
who participated via IVR (18.9%).

Literature about short-term changes in alcohol or illicit
drug use in the general population is very sparse. To the
best of our knowledge, this study is the only one looking at
such changes in both alcohol and illicit drug use. We did
find one study that investigated short-term fluctuations in
alcohol use in an untreated general population sample from
the southern U.S. Study participants, who had either an
alcohol disorder diagnosis or a risk for developing such a
diagnosis, were interviewed at baseline and followed up
six, 12 and 18 months later. In line with our results, this
study showed that the average number of drinks per
drinking day, as well as recent (past six months) alcohol
disorders, decreased during the study period, while six-
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month abstinence increased. However, the results also
showed that about 30% of those who did not meet
diagnostic criteria for recent alcohol disorder at baseline
later did so (Booth, Fortney, Fortney, Curran, & Kirchner,
2001). Such an increase in the severity of alcohol use was
found for a few participants in our study, but was not
discernible on a group level. We also found one study
examining changes in methamphetamine and cocaine use
among untreated rural stimulant users at six-month
intervals over a two-year period. In line with our results,
this study also showed a considerable reduction in
consumption of both drugs, as well as abstention from both
drugs, among one-third of study participants at the two-
year follow-up (Borders et al., 2008).

We would like to emphasize that the short-term changes in
problematic substance use found in this study are not
equivalent to spontaneous remission, where users change
their problematic habits without professional help. In this
study, no data were collected on possible use of
interventions to reduce problematic substance use, and the
participants may or may not have accessed treatment.
Previous research has shown that only a small proportion of
those with problematic alcohol and drug habits ever seek
professional help for their problems (Cunningham, 2005;
Cunningham & Blomqvist, 2006; Cunningham & Breslina,
2004) and that not many heavy drinkers are actually offered
alcohol screening, medical advice or a brief intervention in
routine primary care (Denny, Serdula, Holtzman, &
Nelson, 2003; Friedmann, McCullough, Chin, & Saitz,
2000). However, small proportions of those from the
general population who do seek professional help often use
several different alcohol treatment services in the same year
(Cunningham & Blomqvist, 2006), and short-term recovery
is greater among these than among individuals who do not
access treatment (Cunningham, 2005). Irrespective of the
reasons for change and the means of accomplishing it, the
results from this study show an encouraging overall
decrease in alcohol and illicit drug consumption on a
general population level; specifically, at follow-up, over
one-third no longer had any problematic alcohol use and
about 60% had totally stopped using illicit drugs. For illicit
drug use, we can clearly see these changes despite the
relatively small sample of 51 problematic users. Given
previous research on the small proportion of problematic
users who access interventions (Blomqvist, 1996, 1999,
2002; Cunningham, 2005; Cunningham & Blomaqyvist,
2006; Cunningham & Breslina, 2004), it is unlikely that our
participants did so to any large extent.

One obvious question about these results is whether the
change we saw in problematic substance use was due to the
natural fluctuation of such use over time, where we
measured the change when participants were in a declining
phase. We did observe individuals for whom alcohol and
illicit drug use increased at the 12-month follow-up, but
these were the exception rather than the rule. Itis clear that
problematic substance users overall generally decreased
their substance consumption, as well as its negative
consequences, over a 12-month period. The effect sizes of
the changes in our data exceeded the within-group
weighted effect sizes of spontaneous remissions, where it
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has been established that participants have received no
professional treatment (Walters, 2000). As noted above,
we collected no data regarding any possible treatment
received over the 12-month follow-up period.

An additional factor that might also explain the declines we
saw in problematic substance use in our general population
sample is motivation to change. It may be that the nearly
70% of our respondents who chose to participate in the 12-
month follow-up were more motivated than individuals
with problematic substance use at large in the population.
In an attempt to assess the possible effects of motivation,
we compared the effect sizes in this study to effect sizes for
control groups in two randomized controlled trials that we
have previously conducted among Internet help-seekers
from the general population (Sinadinovic, Wennberg, &
Berman, 2012, 2014; Sinadinovic, Wennberg, Johansson,
& Berman, 2014). In these trials, individuals in the general
population responded to an online advertisement offering
participation in a randomized intervention trial for
problematic alcohol or drug use. We might thus have
expected their motivation to be higher, overall, than that of
the individuals participating in our general sampling pool.
The untreated control group in these trials might serve as a
sample of motivated individuals who did not receive an
intervention, similar to the participants in our general
sampling pool except in terms of motivation. In the trial
targeting problematic alcohol users, the 12-month effect
size for AUDIT changes in the untreated control group was
1.13, and for AUDIT-C it was 1.18 (unpublished), as
compared to effect sizes of 0.38 and 0.29 respectively in
our general population sampling pool. In the trial targeting
problematic drug users, the effect size for DUDIT changes
in the untreated control group was 0.69 and for DUDIT-C it
was 0.93 (unpublished), as compared with 0.69 for both
measures in the currently reported general sampling pool.
Effect sizes for alcohol and drug consumption (AUDIT-C
and DUDIT-C) were thus higher for untreated control
group participants over 12 months, in comparison to
individuals in the general population sampling pool. Effect
sizes for scores including problem levels (AUDIT and
DUDIT) were higher in the untreated control group for
alcohol, but not for drugs. It could be that individuals using
drugs who were willing to participate in a general
population study 12 months after baseline were highly
motivated to change their behavior. In sum, participants in
our general population sampling pool may have had some
motivation to change that would explain the decline in their
scores, but the motivation appears to have been lower than
that among individuals who chose to participate in
randomized controlled trials offering online self-help
interventions for problematic alcohol and drug use.
Finally, this comparison suggests that using the population-
based effect sizes we report could well have clinical
relevance for assessing factors related to change in
problematic substance use in different study and treatment
contexts.

Two additional potential explanations for the decline in
problematic substance use should be noted.  Since
participants for this follow-up study were recruited based
on their high AUDIT and DUDIT scores, all of which were
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above the population mean, the decrease could have
resulted from the phenomenon of regression towards the
mean. This statistical phenomenon means that the extreme
values of a variable measured at one point tend to be closer
to the average at the next measurement (Shaughnessy &
Zechmeister, 1990). Indeed, our finding that declines in
AUDIT and DUDIT scores were larger for individuals at
higher levels of problematic alcohol and drug use could
actually support this speculation. In our study, we were not
able to control for regression to the mean, since non-
problematic users, whose use would have been expected to
increase over time, were not included in the follow-up. A
second possible explanation for the general decline in
problematic use observed in our study is the corresponding
change in total alcohol consumption in Sweden for the
studied period. Alcohol consumption per capita among
individuals 15 years and older decreased in Sweden from
9.82 liters in 2008 to 9.58 in 2009 (CAN, 2014).
According to the total consumption model, changes in total
consumption tend to be associated with changes in
consumption and alcohol-related problems among the
heaviest alcohol users (Schmidt & Popham, 1978 ), which
we observed in our study. Official figures regarding
changes in per capita use of illicit drugs do not exist for
Sweden. Although several indicators of drug use (i.e., drug
seizures by custom agents and police, the number of
suspects for drug-related offenses, the number of drug-
related diagnoses and drug-related deaths per capita) have
increased between 2008 and 2009 (CAN, 2012), we cannot
with any certainty assert that drug use has increased. For
this reason, we cannot evaluate our results regarding
changes in drug use from a total consumption model
perspective.

Limitations

One limitation of this study is that participants were not
asked whether they received any help for their problematic
alcohol or drug use during the 12-month follow-up period.
The purpose of the study was only to collect data on
problematic alcohol and drug use, so no questions on
treatment interventions accessed were asked, nor did we
ask about reasons for changing problematic habits. We
chose not to include questions on treatment interventions
because we know that about 70 to 80% of problematic
alcohol users do not seek treatment (Blomqvist, 1996,
2002; Cunningham, 2005; Cunningham & Blomaqvist,
2006; Cunningham & Breslina, 2004). Also, we did not
want to increase the test burden, out of a concern that this
might negatively affect response rates at follow-up. Had
we included such questions, however, we would have been
able to obtain a deeper understanding of our results. Future
research should include questions about these factors and
should assess any effects on response rates.

Another limitation of this study was that only individuals
with problematic alcohol or drug use were followed up.
The results clearly indicate that problematic alcohol and
drug use change over a short period of time. However,
since we did not include individuals without problematic
use in the follow-up, we cannot say to what extent non-
problematic alcohol and drug use would remain unchanged
over time. Had we included individuals without
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problematic use, we might also have gained a clearer
understanding of the extent to which our results were
affected by the regression towards the mean phenomenon.

Future research

With the above limitations in mind, future research about
changes in problematic use should investigate the
possibility that therapeutic interventions and/or self-help
resources have been accessed by participants and have
influenced any observed changes. Possible changes in non-
problematic alcohol and drug use over time should be
investigated as well.

Individuals with higher levels of problematic alcohol and
drug use decreased their problematic consumption to a
greater extent than those with lower levels, but did not dip
under the cutoff point for non-problematic use. It would be
valuable to continue the follow-up for an additional year, as
this would reveal whether this decrease continues until
those who began with harmful use and probable
dependence actually end up with non-problematic use, or
whether problematic use remains constant at the reduced
level or increases again.

Another issue that requires further research is the cause of
this short-term change; it could be due to the natural
fluctuation of problematic substance use over time, or,
perhaps, to a combined effect of different formal and
informal help resources and relations that people access
when changing their problematic substance use. Another
interesting question is to what extent our screening
contributed to this change. Previous research has shown
that screening—with the AUDIT only—leads to a
significant decrease in alcohol use, with an effect size of
0.23 (McCambridge & Day, 2008).

Conclusions

The results from this study indicate relatively large within-
group effect sizes for problematic substance users from the
general population. These results could be useful as
normative data that could serve as a benchmark for meta-
analysis of uncontrolled studies. In addition, for treatment
programs in areas such as social services, where research
resources are scarce, our results could offer a basis for
longitudinal norms to compare with client groups. Further
research in an expanded population study, where both non-
problematic and problematic users would be followed up,
might provide a basis for an algorithm that would generate
predictive values based on short-term natural change,
taking into account severity of use by gender and age.
Evaluators in public services could then compare post-
intervention measures with the short-term change in the
general population.

In this study, we identified what might be termed a
naturally declining consumption of alcohol and drugs. We
thus suggest that the effect sizes found could be used to
assess the impact of a treatment method beyond natural
decline. Also, treatment outcome studies are generally
associated with hypotheses regarding stability of outcome
over time; comparing stability of outcomes with
population-based  naturally  occurring  changes in
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problematic alcohol and drug use could add valuable
information. Uncontrolled treatment studies, where effect
sizes cannot be assessed meaningfully, could likewise be
reviewed in comparison to population-based data of the
kind we have presented. In conclusion, we believe that
random population data on short-term changes in
problematic substance use, as defined in this study, could
constitute an excellent reference point for comparisons with
effect sizes in studies investigating specific treatment
methods—in particular, effect sizes in uncontrolled
treatment studies.
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