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What does it mean when people say that
they have received expressions of concern
about their drinking or advice to cut down
on the AUDIT scale?
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Abstract
Background: The Alcohol Use Disorders Identification Test (AUDIT) is a commonly used scale to measure severity
of alcohol consumption that contains an item asking if anyone has expressed concern about your drinking or
suggested you cut down. What does it mean when a participant says yes to this question?
Methods: Participants who were 18 or older and who drank at least weekly were recruited to complete a survey
about their drinking from the Mechanical Turk platform. Comparisons were made between at risk (n = 2565) and
high risk drinkers (n = 581) who said that someone had expressed concern about their drinking regarding who had
expressed concern. If the person expressing concern was a health professional, the participant was also asked what
type of support was provided.
Results: Expressions of concern about drinking were received more often by high risk than at risk drinkers. The
most common type of person to have expressed concern was a relative, followed by a friend, or a marital partner.
About one quarter of participants had received expressions of concern from a medical doctor or other health
professional. All health professionals’ expressions of concern were accompanied by a suggestion to cut down and
about half provided some additional support (the most common type of support was brief advice).
Conclusions: Expressions of concern come from a variety of sources and the likelihood of their occurrence is
partially related to amount of alcohol intake.
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Background
The Alcohol Use Disorders Identification Test (AUDIT)
is a ten item screener developed by the World Health
Organization to screen for hazardous or harmful alcohol use [1, 2]. The AUDIT has been extensively studied
in diverse settings [3]. The AUDIT asks three items
about quantity and frequency of alcohol intake (items
1, 2, and 3), three about alcohol dependence symptoms
(items 4, 5, and 6), and four about harmful alcohol consumption (items 7, 8, 9 and 10). The AUDIT score
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range is 0-40. Items 1-8 offer five response options, and
can bring 0 to 4 points to the AUDIT score. Items 9
and 10 have three response options, bringing 0, 2, or 4
points to the AUDIT score. The last of these harmful
alcohol consumption items asks, “Has a relative or
friend or a doctor or another health worker been concerned about your drinking or suggested you cut down?”
(response options: No - 0 points; Yes, but not in the last
year - 2 points; Yes, during the last year - 4 points).
What does it mean when participants indicate that
someone has expressed concern about their drinking, or
suggested that they cut down? Who are the participants
usually referring to – a friend, relative or health worker?
While understanding what it means when participants
say that someone has expressed concern about their

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Cunningham et al. BMC Medical Research Methodology (2017) 17:158

drinking may not be of great importance when the item
is included as a part of the AUDIT composite score to
screen for hazardous or harmful alcohol use, there are
other situations where understanding who the participant is referring to may be of relevance. Notably, clinicians can use the AUDIT to provide feedback on the
severity of alcohol consumption. For example, when the
AUDIT is a component of a brief intervention, responses
on the AUDIT can form the basis of a therapeutic conversation about the patient’s alcohol use and understanding who is expressing concern could be relevant to
the content of the intervention. Another example is
when the AUDIT is used as an outcome measure in an
intervention trial [4] where one experimental condition
consists of a brief intervention (in which a therapist expresses concern about the participants’ drinking) and
the control group is some form of no intervention condition. In this case, the AUDIT score could be artificially
inflated in the experimental condition, and reduce the
chances of finding an impact of the intervention, because the participant may say that someone has
expressed concern about their drinking on follow-up
measures solely because they received the brief intervention. For example, the receipt of a brief intervention
within the past year would bring 4 points on item 10,
10% of the maximum AUDIT score. As a score of 8 or
more is considered positive for hazardous or harmful alcohol use, 4 points can have a major impact on the
screening results.

Methods
Participants from the USA and Canada were recruited
through Mechanical Turk, an online platform where
more than half a million people have signed up to
complete surveys and other tasks [5–10]. The advertisement for the study asked for people interested in completing a survey about their drinking. Only people who
currently drank alcohol were asked to participate. As a
means of optimizing the quality of the data, the advertisement could only be viewed on the Mechanical Turk
platform by those people who had completed at least
100 surveys through the platform and who had an approval rating of 95% or higher (i.e. fewer than 5% of
tasks completed resulted in a complaint regarding the
quality of the work completed) [11]. The advertisement
also stated that the survey would take less than 15 min
to complete and that the payment would be $1.50. Interested participants clicked on a link and answered two
eligibility questions to identify those who were 18 years
or older and who consumed alcohol at least weekly.
Those eligible were then taken to an online consent
form and, if consenting to take part in the survey, completed the survey. The online survey software collected
potential participants’ Mechanical Turk ID number at
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the time of filling out the eligibility questions to prevent
repeat attempts to complete the survey.
The survey assessed age, sex, country of residence,
ethnic origin, education, marital status, employment status, and family income. Measurements of alcohol consumption and severity included the AUDIT. Those who
responded ‘Yes, during the last year’ to the AUDIT item
10 asking whether someone had expressed concern
about their drinking or suggest they cut down where further asked about who specifically had expressed concern
about their drinking – work colleague, wife/husband/
common law partner, relative, friend, medical doctor, or
other health professional (multiple answers were possible). Those who indicated that a medical doctor or
other health professional had expressed concern were
asked if the health worker had advised them to cut down
and if they were provided with some sort of support.
Those indicating that they had been provided support
were asked what type of support they were offered (brief
advice, pamphlet, referred to a specialist, individual or
group counselling, prescribed medication, arrange a
follow-up) [12]. Even though AUDIT item 10 allows the
participant to report on expression of concern but not
over the past 12 months, we chose to limit this study to
participants reporting expression of concern over the
past year. This allows for a more homogenous reporting
of treatment receipt and is potentially less prone to recall bias when compared to an expression of concern
that may have happened any time in the life of the
participant.
Later in the survey, participants were asked if they had
used any type of treatment or help specifically for alcohol concerns in the past year. Treatment access was defined as past year use of Detox, Outpatient treatment,
Inpatient/Residential/Day treatment, or Counselling by a
professional (e.g., physician, psychiatrist, psychologist,
social worker, etc.). Finally, the survey included four attention check questions to promote the likelihood of
good quality response data and a question asking if the
participant had provided honest responses (while confirming that a negative response would not impact on
their payment or quality rating).
Analyses

Participants who did not answer all the attention check
questions correctly, or who indicated that they had not
provided honest responses, were removed from the data
set. The AUDIT-Consumption subscale (AUDIT-C; consists of the three items assessing quantity of alcohol intake) was calculated [13]. The AUDIT-C has been
validated for online use [14]. The AUDIT-C was then
categorized into low risk drinking, at risk drinking, and
high risk drinking (respective scoring for Males: 1-3, 4-8,
9-12; Females: 1-2, 3-7, 8-12) and comparisons on the
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variables of interest were made between risk drinking
categories. Note that we chose to use the AUDIT-C scale
rather than the full AUDIT scale to categorize levels of
risk in this study because we did not want to confound
the risk categories with whether the person had received
expressions of concern about their drinking.

Results
Of the 4108 surveys, 87 (2.2%) participants indicated
that they had not provided honest responses and 485
(11.8%) did not answer all the attention check questions
correctly. This left a total of 3536 participants who were
18 years and older, and who drank weekly or more often,
for the analyses. Of these, 72.5% (n = 2565) were at risk
drinkers and 16.4% (n = 581) were high risk drinkers
based on the AUDIT-C. A total of 11.8% of the full sample said that someone had expressed concern about their
drinking in the past year, with a larger proportion of participants in the high risk drinking group than the lower
risk groups (X2 (2) = 436.2, p < .001; Low risk drinker:
1.3%; At risk: 7.7%; High risk drinker: 37.0%). As only a
small number of participants (n = 5) in the low risk
group said that someone had expressed concern about
their drinking in the last year, this group was excluded
from the remaining analyses. Table 1 displays the demographic characteristics of participants in the at risk
drinker and high risk drinker groups. Compared to at
risk drinkers, high risk drinkers were less likely to be
married or to have some post-secondary education, and
more likely to have a yearly family income of less than
US$20,000. Almost all participants were from the USA
(99%; not shown on Table). Further, high risk drinkers
were more likely than at risk drinkers to have accessed
treatment for their alcohol use in the past year.
Participants who said that someone had expressed
concern about their drinking or suggested that they cut
down, were asked who had expressed this concern.
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Table 2 lists the type of people who might have
expressed concern, compared between the at risk and
high risk drinker groups. Participants indicated that relatives were the most common type of person to express
concern, followed by a friend, their wife/husband/common law partner, and then by a medical doctor. While
both relatives and friends were more likely to express
concern to participants in the high risk group compared
to those in the at risk drinker group, both wife/husband/
common law partner and medical doctors showed no
significant difference (p > .05) in the proportion who
expressed concern between the risk drinking groups.
Participants who said that a medical doctor or other
health professional had expressed concern about their
drinking or suggested they cut down (n = 117) were
asked if some sort of support was provided and, if so,
what type of support it was. As there were no significant
differences (p > .05) between at risk and high risk
drinkers on these questions, the results are summarized
for the combined drinker groups. Of those participants
who said that a health professional had expressed concern, all had advised the participant to cut down and
45.3% (n = 53) had provided some sort of support. Of
those who said that some sort of support was provided
(n = 53), 69.8% said that brief advice was provided, 56.6%
were given a pamphlet, 52.8% received some type of individual or group counselling, 34% were referred to a
specialist, 15.1% were prescribed medication, and 49.1%
had a follow-up appointment arranged with a health care
professional.
Table 3 displays the proportion of somebody expressing concern, and of a health worker expressing concern,
by risk drinking groups and whether any treatment was
accessed in the last year. While there was overlap in
whether participants said that someone had expressed
concern about their drinking and any reports of treatment use in the past year, the concordance was not
complete, particularly in the at risk group.

Table 1 Demographic characteristics compared between Audit-C risk groups
Audit-C
Mean (SD) Age

Risk Consumption (n = 2565)*

High risk consumption (n = 581)

p-value

33.2 (10.2)

33.7 (10.1)

.23

% Male

41.8

42.2

.89

% White

82.7

82.3

.86

% Some post-secondary education

73.7

57.3

.001

% Married/common law

48.1

40.6

.001

% Full/part-time employed

58.2

55.2

.19

% Family income < US$20,000

18.8

28.7

.001

% Past year treatment accessa

6.5

18.8

.001

*Risk consumption: Males: AUDIT-C score 4-8; Females: score 3-7; High risk consumption: Males: AUDIT-C score 9-12; Females: score 8-12
a
Past year treatment includes any use of Detox, Outpatient treatment, Inpatient treatment, or Counselling by a health care professional
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Table 2 Proportion who expressed concern about drinking or suggested participant cut down in past year compared between
Audit-C groups
Audit-C
Risk consumption (n = 197)*

High risk consumption (n = 215)

p-value

Work Colleague

11.2

10.2

0.87

Wife/husband/common law partner

42.6

40.5

0.69

Relative

38.1

54.9

0.001

Friend

35.5

50.7

0.002

Medical doctor

24.9

28.4

0.44

Other health professional

3.6

1.7

0.36

*Risk consumption: Males: AUDIT-C score 4-8; Females: score 3-7; High risk consumption: Males: AUDIT-C score 9-12; Females: score 8-12

Discussion
Most participants did not receive expressions of concern
about their drinking, although they were more common
among high risk than at risk participants. For those who
did receive expressions of concern, the most likely
source was from friends and family members with only
about one quarter saying that a health professional had
voiced concern. Interestingly, while expressions of concern from family and friends were more common among
participants in the high risk group than in the at risk
group, there were no significant differences (p > .05) between risk groups in the proportion receiving expressions of concern from health professionals or from the
participants’ marital partner. For health professionals,
this lack of difference between risk groups could reflect
that all at risk and high risk drinkers deserve intervention. However, it is also notable that the majority of participants did not report receiving expressions of concern
about their drinking from a health professional, even
among the high risk group [15, 16].
For participants who said that they had received expressions of concern from a health professional, all
stated that they had received advice to cut down and
about half had provided some additional support (the
most common being brief advice, given a pamphlet, or
individual counselling). While there were no significant
differences between risk groups on the type of support
provided, this could in part reflect that relatively small
sample size (n = 53) despite the large number of at risk
and high risk participants recruited.
While there was an overlap in participants who reported receiving expressions of concern about their

drinking and those who reported receiving treatment in
the past year, the concordance was far from perfect. This
is troubling as it is hard to believe that participants
could have accessed treatment and have not received at
least some sort of expression of concern or suggestion
to cut down from some type of health professional. Such
lack of overlap may indicate that participants make a
distinction between use of treatment and receipt of expressions of concern, whether due to some element of
participants’ treatment experience (e.g., waiting lists) or
to their own motivation for seeking treatment (e.g., autonomous versus intrinsic motivation).

Conclusions
Even though participants may have different perception
of what they will consider as expression of concern by a
health care professional, components of brief intervention (advice to cut down, brief advice, counselling, etc.)
were reported by participants when asked about health
care professional’s concerns or advice to cut down.
Therefore, while it has not been commonly used as a
primary outcome [4], caution should be used when considering the AUDIT score as an outcome in a brief intervention trial, as the risk of an inflation of the scores in
the group receiving the intervention is plausible. Also
notable was the low prevalence with which high risk
drinking participants indicated that they had received
expressions of concern about their drinking from health
professionals, a finding noted in other research [17]. Finally, there appears to be a wide range of sources of expressions of concerns, indicating the worth of probing
for this information if a health professional is using the

Table 3 Proportion receiving past year expressions of concern about their drinking between risk drinking groups and those who
reported receiving or not receiving treatment in the last year
Risk consumption*

High risk

No treatment (n = 2399)

Treatment (n = 166)

No treatment (n = 472)

Treatment (n = 109)

% (n) Somebody expressed concern

6.3 (152)

27.1 (45)

29.9 (141)

67.9 (74)

% (n) Health worker expressed concern

1.3 (32)

12.7 (21)

6.4 (30)

31.2 (34)

*Risk consumption: Males: AUDIT-C score 4-8; Females: score 3-7; High risk consumption: Males: AUDIT-C score 9-12; Females: score 8-12
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AUDIT as a basis for feedback in a brief intervention
(e.g. collecting information on expression of concern
might offer clinicians opportunities to explore ambivalence about alcohol use by exploring potential discrepancy between patient’s and its relatives’ view of its
alcohol use).
The study had several limitations, primarily to do
with the generalizability of the findings. The use of
Mechanical Turk to recruit participants means that the
sample consists of experienced survey completers.
While we can think of no reason why this sample
would be more likely to provide inaccurate reports than
other possible samples (particularly as we took pains to
reduce the chances that the participant would anticipate that they would be paid more if they provided a
particular set of responses), it is possible that the experience of this sample with receiving expressions of
concern about their drinking might differ from that of
other at risk drinker groups. As such, the results merit
replication in other samples, ideally employing methods
to recruit a representative sample.
Abbreviations
AUDIT: Alcohol Use Disorders Identification Test; AUDIT-C: Alcohol Use
Disorders Identification Test Consumption subscale; RCT: Randomized
controlled trial
Acknowledgements
This research was undertaken in part thanks to funding from the Canada
Research Chairs program for support of Dr. Cunningham, the Canada
Research Chair in Addictions. Support to CAMH for salary of scientists and
infrastructure has been provided by the Ontario Ministry of Health and Long
Term Care. The views expressed in this article do not necessarily reflect those
of the Ministry of Health and Long Term Care.
Funding
No specific funding was received for the conduct of this study.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Authors’ contributions
All authors have made an intellectual contribution to this research trial. JAC
is the principal investigator of the research, with overall responsibility for the
project. JAC and NB conceived the study. JAC, AG, VK, and NB were involved
in the development of the protocol. JAC wrote the first draft of this manuscript.
All authors have contributed to the manuscript drafting process and have read
and approved the final manuscript.
Ethics approval and consent to participate
This research was approved by the Ethics Review Board at the Centre for
Addiction and Mental Health (No. 112-2016). All participants provided online
electronic consent.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 5 of 5

Author details
Centre for Addiction and Mental Health, 33 Russell St, Toronto, Ontario M5S
2S1, Canada. 2Departments of Psychiatry and of Psychology, University of
Toronto, Toronto, Canada. 3Dalla Lana School of Public Health, University of
Toronto, Toronto, Canada. 4Leslie Dan Faculty of Pharmacy, University of
Toronto, Toronto, Canada. 5Alcohol Treatment Center, Department of
Community Medicine and Health, Lausanne University Hospital, Lausanne,
Vaud, Switzerland.
1

Received: 6 August 2017 Accepted: 20 November 2017

References
1. Babor TF, De La Fuente MF, Saunders JB, Grant M. AUDIT - the alcohol use
disorders identification test: guidelines for use in primary health care.
Geneva: World Health Organization; 1989.
2. Saunders JB, Aasland OG, Babor TF, De La Fuente JR, Grant M. Development
of the alcohol use disorders identification test (AUDIT): WHO collaborative
project on early detection of persons with harmful alcohol consumption— II.
Addiction. 1993;88:791–804.
3. Berner MM, Kriston L, Bentele M, Harter M. The alcohol use disorders
identification test for detecting at-risk drinking: a systematic review and
meta-analysis. J Stud Alcohol Drugs. 2007;68(3):461–73.
4. Kaner EF, Beyer F, Dickinson HO, Pienaar E, Campbell F, Schlesinger C,
Heather N, Saunders J, Burnand B. Effectiveness of brief alcohol interventions in
primary care populations. Cochrane Database Syst Rev. 2007;2:CD004148.
5. Shapiro D, Chandler J, Mueller PA. Using mechanical Turk to study clinical
populations. Clin Psychol Sci. 2014;1:213–20.
6. Buhrmester M, Kwang T, Gosling SD. Amazon’s mechanical Turk: a new
source of inexpensive, yet high-quality, data? Perspect Psychol Sci. 2011;6(1):3–5.
7. Chandler J, Shapiro D. Conducting clinical research using Crowdsourced
convenience samples. Annu Rev Clin Psychol. 2016;12:53–81.
8. Daly TM, Nataraajan R. Swapping bricks for clicks: crowdsourcing longitudinal
data on Amazon Turk. J Business Res. 2015;68:2603–9.
9. Litman L, Robinson J, Abberbock T. TurkPrime.com: A versatile crowdsourcing
data acquisition platform for the behavioral sciences. Behav Res Methods.
2017;49(2):433–42.
10. Wiens TK, Walker LJ. The chronic disease concept of addiction: helpful or
harmful? Addict Res Theory. 2015;23:309–21.
11. Peer E, Vosgerau J, Acquisti A. Reputation as a sufficient condition for data
quality on Amazon mechanical Turk. Behav Res Methods. 2014;46(4):1023–31.
12. Centre for Disease Control and Prevention: National Adult tobacco survey
questionnaire, 2009-2010. 2009.
13. Rubinsky AD, Dawson DA, Williams EC, Kivlahan DR, Bradley KA. AUDIT-C
scores as a scaled marker of mean daily drinking, alcohol use disorder
severity, and probability of alcohol dependence in a U.S. general population
sample of drinkers. Alcohol Clin Exp Res. 2013;37(8):1380–90.
14. Khadjesari Z, White IR, McCambridge J, Marston L, Wallace P, Godfrey C,
Murray E. Validation of the AUDIT-C in adults seeking help with their
drinking online. Addict Sci Clin Pract. 2017;12(1):2.
15. Rubio-Valera M, Pons-Vigues M, Martinez-Andres M, Moreno-Peral P,
Berenguera A, Fernandez A. Barriers and facilitators for the implementation
of primary prevention and health promotion activities in primary care: a
synthesis through meta-ethnography. PLoS One. 2014;9(2):e89554.
16. Loheswaran G, Soklaridis S, Selby P, Le Foll B. Screening and treatment for
alcohol, tobacco and Opioid use disorders: a survey of family physicians
across Ontario. PLoS One. 2015;10(4):e0124402.
17. Friedman PD, McCullough D, Chin MH, Saitz R. Screening and intervention
for alcohol problems. A national survey of primary care physicians and
psychiatrists. J Gen Intern Med. 2000;15(2):84–91.

