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Summary Background. The effectiveness of brief interventions (BI) in reducing hazardous or harmful drinking among primary health
care (PHC) patients has been confirmed by a number of studies; however, there is a lack of evidence regarding the effect of BI on
health-related quality of life (HRQoL).
Objectives. This study aimed to find out whether the changes in alcohol consumption (AC) are associated with changes in HRQoL scores
among PHC patients with hazardous and harmful drinking habits.
Material and methods. 93 adult PHC patients with an alcohol disorder underwent BI, with the outcomes assessed after a follow-up
period of 12 months. The main outcomes measures were the Alcohol Use Disorders Identification Test (AUDIT) score and physical (PCS)
and mental (MCS) component scores of HRQoL (using SF-36). Linear regression analysis was used to explain the follow-up value of PCS
and MCS in association with the change of the AUDIT score during the follow-up period.
Results. 12 months post-BI, 82% of the study participants had a significantly lower average AUDIT score (from 12.3 ± 0.5 to 7.5 ± 0.5,
p < 0.001) and higher HRQoL PCS (68.3 ± 2.5 to 76.1 ± 2.0, p < 0.05). The regression analysis showed that the decrease of AUDIT scores
during the follow-up period was positively associated with PCS in patients aged 18–44 but did not have a significant effect in patients
aged 45 and older. The MCS was not associated with a decrease in the AUDIT score.
Conclusions. A reduced AUDIT score post-BI leads to improved physical HRQoL for younger PHC patients with formerly hazardous and
harmful drinking habits.
Key words: alcohol drinking, Alcohol Use Disorders Identification Test (AUDIT), intervention studies, quality of life, 36-Item Short Form
Health Survey (SF-36), follow-up studies.
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Background
The effectiveness of brief intervention (BI) for problem alcohol consumption (AC) has been an object of research since
the late 1980s [1]. A widely used instrument for the screening
of alcohol misuse is the Alcohol Use Disorders Identification
Test (AUDIT), which was developed in 1993 by World Health
Organization (WHO) experts [2]. The AUDIT consists of 10
questions. The first three questions evaluate drinking quantity
and frequency. The remaining questions proceed to evaluate
symptoms of alcohol dependence (questions 4–6) and harmful
drinking (questions 7–10). All 10 questions are scored from 0
to 4, with a maximum score of 40. The original cut-off for risky
drinking was 8 or more points [2], which has been accepted as
a cut-off value to identify hazardous and harmful drinking in the
Estonian primary health care (PHC) system as well [3]. The validity and diagnostic usefulness of the AUDIT has been confirmed
in several studies [4–6]. When an individual has a screening
result referring to an alcohol use disorder, WHO experts suggested providing a BI, the recommended content and length of
which depends on the AUDIT score of the patient [2]. A number
of studies have confirmed the effectiveness of BI at reducing
hazardous or harmful drinking in PHC settings [7, 8]. In Estonia, the high level of alcohol consumption has been a significant
public health problem for many years. Since the late 2000s and
early 2010s, interventions on a personal level for early identification and counselling of alcohol-related health problems were
launched in PHC, in addition to other measures applied on the

population level (e.g. legislative restrictions on sales, commercials, public awareness campaigns, etc.) [9]. In 2010, the first
pilot study to evaluate the methods for early identification of
risk drinking and counselling in the PHC system in Estonia was
conducted. The results of this study demonstrated that 23% of
patients aged 18–64 had hazardous or harmful drinking habits,
whereby the level of risk drinking was highest among patients
aged 18–44 [3]. On the other hand, the authors of this study
concluded that completing the AUDIT questionnaire was easy
for most patients and that early identification of risk drinking
and counselling is feasible [3].
Harmful AC significantly contributes to the burden of chronic diseases and conditions [10] and is implicated in reduced
health-related quality of life (HRQoL) [11–13], irrespective of
a person’s gender or health status [14]. Thus, reduced AC is expected to lead to improved health; however, the evidence for
health-related outcomes with reference to behavioral counselling interventions remains insufficient [15]. Recent evidence
suggests that treatment interventions and abstinence help to
improve the HRQoL of patients with a history of alcohol abuse
and dependence [13, 16, 17]; however, far too little attention
has been paid to the effect of BI in PHC settings on the HRQoL of
patients with hazardous or harmful drinking habits.

Objectives
Among the numerous papers reporting the effectiveness of
BI at reducing the hazardous and harmful drinking of PHC pa-
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Material and methods
Study design and setting
Data for this follow-up study was collected in six Estonian
PHC centers from May 2013 to December 2014. The centers
were selected according to the following criteria:
1) they were representative of different Estonian regions,
e.g. urban and rural, Estonian and Russian speaking;
2) the family doctor (FD) or practice nurse had completed
the relevant BI training.

Sampling and participants
Initially, 840 consecutive patients aged 18–92 years (mean
value 47.8 years) were recruited, of them 38% were male patients. Compared to the total population in Estonia in 2013, in
the study sample, the proportion of men was lower (38% vs
46%), and the proportion of persons aged 45 and more was
slightly higher (58% vs 55%). Patient participation was voluntary. All patients were informed about the objectives of the
study, and those willing to participate signed an informed consent form. Only adult patients (aged ≥ 18) were recruited. Of
these 840, 133 screened positive for an alcohol use disorder and
were included in the follow-up study. The mean age of the patients in the follow-up group was 38.1 years (range from 18 to
75 years), 79% were males.

Data sources and variables
The study protocol included self-reported data and data
recorded by an FD or practice nurse. All data was collected at
baseline and a follow-up point at 12 months. Each patient completed the self-administered questionnaire, including the AUDIT
and 36-Item Short Form Health (SF-36). According to their AUDIT score, patients were categorized into four groups: low-risk
drinking (score 0–7); hazardous drinking habits (score: 8–15);
harmful drinking habits (16–19); possible alcohol dependence
(≥ 20) [2]. Information about existing chronic conditions was collected from patient health records.
The patients’ HRQoL was measured using the SF-36, which
is a valid and reliable generic measure for comparing general
and specific population groups [18]. This instrument contains 36
questions covering functional health status and general health,
both currently and over the previous four weeks. The questions
are summarized into eight scales measuring physical functioning, role physical, bodily pain, general health perception, vitality, social functioning, role emotional, and emotional wellbeing.
Physical and mental component summary scores (PCS and MCS,
respectively) can be calculated on the basis of these subscales.
The scale scores range from 0 to 100, with higher scores indicating a better health status.

Intervention and outcome measure
All patients with an AUDIT score ≥ 8 were delivered the
appropriate BI according to their score immediately after the
screening process. Based on WHO recommendations [2], patients with a score from 8–15 were given simple advice, and
patient education materials focused on the reduction of hazardous drinking. Harmful drinkers (score of 16–19) received simple

advice and brief counselling. Patients with possible alcohol dependence (score of ≥ 20) were recommended to visit a psychiatrist. The outcome measures were patients’ self-reported drinking status (as measured by AUDIT) and HRQoL (as measured by
SF-36) after a follow-up period of 12 months.

Statistical analysis
We used the χ2-test and ANOVA to compare the baseline
and follow-up measures and to discover any possible differences between those who did and did not participate in the
follow-up study. A Pearson correlation coefficient was used to
describe the relationship between the continuous variables,
such as age and HRQoL scores; linear regression analysis was
used to discover the associations between the changes in AUDIT
and HRQoL scores after the 12-month follow-up. The preliminary analysis of data showed a significant difference in baseline
as well in the follow-up PCS of HRQoL scores between patients
aged 18–44 and 45+, but no difference in baseline or follow-up
AUDIT scores regarding the age groups. Thus, the association
between the AUDIT and HRQoL scores were analyzed in both
age groups. In total, four models were calculated – two of them
exploring changes in PCS and MCS as dependent variables in
the younger age group – and adjusted for the baseline AUDIT,
PCS, and MCS scores, as well age. The remaining two models
describe the same association with reference to older patients.
A significance level was set at p < 0.05. Statistical analysis was
performed using SPSS for Windows (version 23.0; SPSS Inc., Chicago, IL, USA).

Ethical approval
The study design was approved by the Ethics Review Committee on Human Research of the University of Tartu (Protocol
No. 223/T-16 on 25 February 2013).

Results
Of the 133 patients who screened positive for an alcohol
use disorder, 93 (69.9%) attended the follow-up visit after 12
months. The main reasons of drop-out were leaving abroad to
work, change of FD, or loss of health insurance during the year;
12 patients refused to participate in the follow-up study. Patients who participated in the follow-up visit were significantly
older (p < 0.01), less likely to be a smoker (p < 0.05), and more
likely to have at least one chronic illness (p < 0.05). No significant differences occurred between the groups regarding gender, AUDIT scores, and PCS and MCS. The characteristics of the
follow-up and drop-out groups are presented in Table 1.
During the 12-month follow-up period, the mean AUDIT
score of the whole study group decreased from 11.9 ± 0.4 to 8.6
± 0.5 (p < 0.001). Of the 93 follow-up participants, 76 (81.7%)
reported a significantly decreased AUDIT score compared to the
pre-BI mean (± SD) (12.3 ± 4.3 and 7.5 ± 4.4, respectively, p <
0.001). 17 patients reported an increase (n = 16) or no change
(n = 1) in their AC; the mean AUDIT score in this group increased
10.4 ± 2.5 to 13.2 ± 5.6, p = 0.065. There were no significant differences between these two groups in terms of age, gender, or
baseline HRQoL. The 76 patients with decreased AUDIT scores
exhibited a significant increase in the mean (± SD) PCS (68.3 ±
20.9 to 76.1 ± 17.4, p < 0.05). MCS also increased; however, this
difference was not statistically significant (68.2 ± 20.8 to 73.9 ±
16.7, p = 0.068). Three of the 76 patients who reported reduced
AC at follow-up claimed to have ceased smoking, and a further
three had reduced their BMI from overweight to normal (BMI of
< 25). Patients with an increased AUDIT score had lower post-BI
HRQoL PCS (71.4 ± 22.0 to 69.2 ± 26.6, p = 0.218) and MCS (69.7
± 21.7 to 67.2 ± 22.3, p = 0.738), but the differences between
mean baseline and follow-up scores were not statistically different. There were no significant differences between mean base-
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tients, we found no studies that focused on HRQoL as an outcome measure of BI. In this paper, we report on a study that
concurrently investigated changes in the AUDIT score and self-reported HRQoL before and after a BI in Estonian PHC settings
among patients with a history of hazardous and harmful drinking habits. This study aimed to find out whether there is an association between the changes in AUDIT and HRQoL scores of
PHC patients with hazardous and harmful drinking habits.
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Table 1. Comparison of the follow-up group with the drop-out group in terms of age, gender, chronic disease
status, alcohol consumption, and health-related quality of life
Follow-up group
(n = 93)

Drop-out group
(n = 40)

Age group (%), p < 0.01
18–44
45 and older

63.4
36.6

95.0
5.0

Gender (%), p = 0.814
Male
Female

80.6
19.4

77.5
22.5

Smoking status (%), p < 0.05
Non-smoker
Smoker

53.3
46.7

32.5
67.5

At least one known chronic disease (%), p < 0.05

66.7

43.6

Alcohol consumption according to AUDIT score (%), p = 0.733
Hazardous drinking (score of 8–15)
Harmful drinking (score of 16–19)
Possible dependence (score of ≥ 20)

83.9
9.7
6.4

82.5
7.5
10.0

Baseline AUDIT score (mean and SE), p = 0.596

11.9 ± 0.4

12.4 ± 0.7

Baseline SF-36 health-related quality of life (mean and SE)
Physical component score PCS, p = 0.721
Mental component score MCS, p = 0.530

68.9 ± 2.2
68.5 ± 2.2

70.4 ± 3.7
65.7 ± 3.8

Table 2. Associations between the changes in AUDIT and HRQoL scores during the follow-up period
Unstandardized coefficients B (95% C.I.)* for the follow-up physical component score (PCS)
Independent variables

Patients aged 18–44 years, adj R2 = 0.21

Patients aged 45 and over, adj R2 = 0.67

B (95% C.I.)

p

B (95% C.I.)

p

Baseline PCS

0.367 (-0.163, 0.572)

0.001

0.789 (0.559, 1.018)

< 0.001

Baseline AUDIT score

-0.729 (-1.624, 1.660)

0.108

0.961 (-0.604, 2.527)

0.218

Difference between baseline and
follow-up AUDIT scores

0.819 (0.007, 1.631)

0.048

0.582 (-0.920, 2.085)

0.432

Age

-0.083 (-0.588, 0.421)

0.742

-0.501 (-1.175, 0.173)

0.139

Unstandardized coefficients B (95% C.I.)* for the mental component score (MCS)
Independent variables

Patients aged 18–44 years, adj R2 = 0.27

Patients aged 45 and over, adj R2 = 0.38

B (95% C.I.)

p

B (95% C.I.)

p

Baseline MCS

0.463 (0.262, 0.664)

< 0.001

0.590 (0.313, 0.687)

< 0.001

Baseline AUDIT score

0.590 (-1.573, 0.394)

0.234

0.845 (-0.908, 2.597)

0.330

Difference between baseline and
follow-up AUDIT scores

0.637 (-0.017, 1.891)

0.054

0.914 (-0.845, 2.672)

0.294

Age

-0.131 (-0.692, 0.429)

0.640

-0.231 (-1.025, 0.563)

0.554
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* Significant coefficients (p < 0.05) are displayed in boldface type.

line and follow-up AUDIT scores and HRQoL PCS or MCS based
on gender. A moderate negative correlation appeared between
the age and PCS of HRQoL (r = -0.41, p < 0.0001), but no relationship between the age and MCS of HRQoL was found. The mean
(± SD) baseline PCS in patients aged 18–44 was 72.6 ± 17.1, and
in patients 45 and older, it was 61.6 ± 25.8 (p < 0.05). The mean
follow-up PCSs were 80.1 ± 14.5 and 64.0 ± 23.9, respectively
(p < 0.0001). Strong positive correlations were found between
the baseline and follow-up values of PCS and MCS (r = 0.68,
p < 0.0001 and r = 0.58, p < 0.0001).
Regression analysis (Table 2) indicated that, in general, the
greater the reported reduction in AC (based on pre- and post-BI AUDIT scores), the greater the increase in reported PCS at
follow-up, irrespective of a patient’s baseline AUDIT and PCS
scores or age. Still, this association was valid only in the younger
age group, i.e. in patients aged 18–44 years. In patients aged 45
and older, the strongest predictor of the follow-up PCS was their
baseline PCS. Decreased AUDIT scores did not have a significant
association with MCS, neither in younger nor older patients;

only a strong association between the baseline and follow-up
MCS was found.

Discussion
Key results and interpretation
In our study, we confirmed the effectiveness of BI in reducing AC, but we also found that the greater self-reported decrease in AC between the BI and the follow-up at 12 months
was associated with increased PCS, regardless of a patient’s
age or baseline AUDIT and PCS scores. However, this association presented only among the younger patients. The results of
a previous study suggested that older age combined with hazardous or harmful drinking had a negative association with PCS
[14]. Thus, it is possible that among the middle-aged and older
patients, the lower PCS is a reflection of the consequences of
prolonged hazardous or harmful drinking, and for that reason,
the positive effect of decreased AC on the PCS is less expressed
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than in younger people. Still, this hypothesis could not be tested
in this study, as the AUDIT questionnaire provides only for the
screening of alcohol misuse but does not explain the prolonged
history of AC.
Previously, improvement of HRQoL in association with reduced AC has only been described in studies that involved
patients with alcohol dependence where the reduction or cessation of alcohol consumption or treatment interventions improved the mental and physical wellbeing of the patients [13,
16, 17]. The results of the present study indicate that it is likely
that reduced AC among patients with a history of hazardous
or harmful drinking may have the same positive effect on PCS
of HRQoL as treatment for patients with alcohol dependence.
Therefore, improvement of HRQoL following a reduced AUDIT
score highlights the importance of alcohol misuse screening
and BI. It must be stressed that the association between a decreased AUDIT score and increased PCS became obvious among
patients aged 18–44 who are considered to be at high risk of
alcohol misuse [19]. Therefore, identification and counselling of
hazardous and harmful drinkers among the younger adults and
patients in the younger middle-age group might be the most
effective way to prevent alcohol-related harm in older age. Our
findings might encourage FDs to extend alcohol misuse screening and relevant interventions to the majority of their patients,
since according to recent evidence, the detection of risky AC
and other lifestyle risk factors does not always occur [20]. Taking into consideration the Estonian PHC system, the implementation of AC screening and BI in routine practice seems to be
promising: within the alcohol prevention program initiated and
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implemented by the National Institute of Health Development
in 2014 [21], a number of FDs and practice nurses have already
been trained in early detection of hazardous and harmful AC
and BI, and step-by-step, these services are implemented in PHC
practices as well.

Limitation and generalizability of results
A limitation exists, howerver, related to the study design. In
this before-after study, we did not have a control group; thus,
the possible confounders were not controlled, and causality
cannot be demonstrated. Additionally, the unexpected loss of
40 patients during the follow-up led to another limitation – the
rather small number of study subjects restricted any additional possible analysis, e.g. to discover the associations between
reduced AC and HRQoL with regard to gender, or to discover
whether there is an association between the reduced AC and
MCS of HRQoL, as was demonstrated in some previous studies
[11–14]. Thus, to find out the causal relationship between the
BI and HRQoL among PHC patients with hazardous or harmful
drinking habits, more studies with larger samples are needed.

Conclusions
Our results demonstrated that a reduced AUDIT score leads
to improved HRQoL in terms of physical health for younger PHC
patients with a history of hazardous or harmful drinking. Thus,
screening for AC and BI are relevant preventive measures which
could be strongly recommended to apply at the PHC level.
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