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Abstract

Background: Electronic screening and brief intervention (eSBI) has been shown to reduce alcohol consumption, but its
effectiveness over time has not been subject to meta-analysis.
Objective: The current study aims to conduct a systematic review and meta-analysis of the available literature to determine the
effectiveness of eSBI over time in nontreatment-seeking hazardous/harmful drinkers.
Methods: A systematic review and meta-analysis of relevant studies identified through searching the electronic databases
PsychINFO, Medline, and EMBASE in May 2013. Two members of the study team independently screened studies for inclusion
criteria and extracted data. Studies reporting data that could be transformed into grams of ethanol per week were included in the
meta-analysis. The mean difference in grams of ethanol per week between eSBI and control groups was weighted using the
random-effects method based on the inverse-variance approach to control for differences in sample size between studies.
Results: There was a statistically significant mean difference in grams of ethanol consumed per week between those receiving
an eSBI versus controls at up to 3 months (mean difference –32.74, 95% CI –56.80 to –8.68, z=2.67, P=.01), 3 to less than 6
months (mean difference –17.33, 95% CI –31.82 to –2.84, z=2.34, P=.02), and from 6 months to less than 12 months follow-up
(mean difference –14.91, 95% CI –25.56 to –4.26, z=2.74, P=.01). No statistically significant difference was found at a follow-up
period of 12 months or greater (mean difference –7.46, 95% CI –25.34 to 10.43, z=0.82, P=.41).
Conclusions: A significant reduction in weekly alcohol consumption between intervention and control conditions was demonstrated
between 3 months and less than 12 months follow-up indicating eSBI is an effective intervention.

(J Med Internet Res 2014;16(6):e142)   doi:10.2196/jmir.3193

KEYWORDS
alcohol drinking; intervention studies; Internet; computers; meta-analysis

Introduction

The hazardous and harmful use of alcohol is a global problem,
contributing 4.6% of the total global burden of disease, with
the highest rates reported in the European and American regions
(17.3% and 14.2%, respectively) [1]. It is well documented that

those with problem alcohol use seldom seek help [2]; this may
be due to problems accessing treatment, or an unwillingness to
do so, or failure of clinicians to identify their problem [3]. There
is a large body of research to support the effectiveness of
opportunistic screening and brief intervention (SBI) in reducing
alcohol consumption and other alcohol-related outcomes in a
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number of health care settings, including primary care [4,5] and
the emergency department [6,7]. A brief intervention typically
comprises a single face-to-face session, ranging from 5-30
minutes in duration, and up to a maximum of 4 sessions aimed
at providing information and advice that is designed to achieve
a reduction in hazardous/harmful alcohol consumption [4].
Despite the effectiveness of SBI, there are a number of barriers
to its widespread implementation in health care settings. Health
care staff report that they lack the time and resources to carry
out training and delivery of SBI in routine practice and that they
lack the skills and knowledge necessary to do so [8,9].

The widespread use of computers, the Internet, and smartphones
has led to the development of electronic systems to deliver SBI
that can potentially address some of the barriers to
implementation of traditional face-to-face SBI. Electronic SBI
(eSBI) has the potential to offer greater flexibility and anonymity
for the individual and reach a larger proportion of the in-need
population. For both adults and adolescents, eSBI (computer-,
Web-, and phone-based) can offer effective delivery of
interventions in both educational and health care settings that
may prove to be more acceptable than more traditional
(face-to-face) approaches [10-12]. Also, eSBI can offer a more
cost-effective alternative to face-to-face interventions. Previous
studies have shown that 1 in 8 individuals respond to SBI;
therefore, large numbers of people need to be screened to obtain
a time-limited effect in reduction in alcohol consumption [4,5].
With the advent of mobile and e-technologies potentially
increasing the population coverage of SBI, the potential cost of
delivery can be reduced because the main cost is incurred during
development of the intervention with limited additional costs
associated with its delivery [13]. Evidence from recent
systematic reviews has found eSBIs to be effective in reducing
alcohol consumption [14,15]. However, these reviews did not
address the effect of length of follow-up on alcohol outcomes.

Cunningham and colleagues [16,17] conducted a randomized
controlled trial of the effectiveness of an Internet-based
intervention for alcohol misuse. They found that at 3- and
6-month follow-ups, those who had received the intervention
had a greater reduction in alcohol consumption compared to
controls. However, at 12-month follow-up the beneficial effects
of the intervention were no longer apparent.

The current study aims to conduct a systematic review and
meta-analysis of the available literature to determine the
effectiveness of eSBI over time in nontreatment-seeking
hazardous/harmful drinkers.

Methods

Search Strategy
A systematic search of the literature was conducted to identify
randomized controlled trials investigating the effectiveness of
eSBI to reduce alcohol consumption. Relevant studies were
identified through searching the electronic databases
PsychINFO, Medline, and EMBASE in May 2013. The search
strategy was adapted from the search terms used for the National
Institute for Health and Care Excellence (NICE) guideline
systematic review for the effectiveness of
acamprosate/naltrexone [18], and the search terms used for the
Cochrane systematic review for the effectiveness of SBI for
alcohol misuse [4], combined with additional search terms
specific to electronic interventions to ensure a comprehensive
search of the available published literature. The search terms
used for this review are listed in Table 1. No date or language
restrictions were applied. In addition, the reference lists of
relevant review articles and key papers were hand searched.
Unpublished literature was considered to be beyond the scope
of this review.
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Table 1. Electronic database search terms.

Search termsSearch term topic

Terms for alcohol use

1. alcohol-related disorder.mp.

2. alcohol drinking.mp.

3. (alcohol and (use$ or abuse or misuse or dependen$ or drink$ or intoxication$ or disorder$ or consumption)).mp.

4. exp Alcoholism/ or (alcoholi$).mp.

5. ((hazard$ or binge or heavy or harmful or risk$) and drink$).mp.

6. 1 or 2 or 3 or 4 or 5

7. limit 6 to abstracts

8. (drinker$1 or (drink$ adj2 use$1) or ((alcohol$ or drink$) adj5 (binge$ or disorder$ or harm$ or hazard$ or heavy
or high risk or intoxicat$ or misus$ or problem$))). ti.ab.

9. 7 or 8

Terms for e-formats

10. exp Text Messaging/ or ((text-messag$) or (SMS) or (short message service) or (text adj messag$)).mp.

11. ((phone adj application$) or (phone adj app)).ti,ab,kw.

12. ((social-network) or ( social network) or (social-media) or (social-media)).ti,ab,kw.

13. skype.ti,ab,kw.

14. exp telemedicine/

15. facebook.ti,ab,kw.

16. ((personal adj digital adj assistant) or pda).ti,ab,kw.

17. (surf$ near4 internet$).ti,ab,kw.

18. (surf$ near4 web$).ti,ab,kw.

19. (virtual adj reality).ti,ab,kw.

20. Second life.ti,ab,kw.

21. User-computer interface/

22. (consumer adj health adj informatics$).ti,ab,kw.

23. ((e adj health) or e-health or (electronic adj health)).ti,ab,kw.

24. (interactive adj ((health adj communicat$) or televise$ or video$ or technolog$ or multimedia)).ti,ab,kw.

25. ((bulletin adj board$) or bulletinboard$ or messageboard$ or (message adj board$)).ti,ab,kw.

26. (blog$ or web-log$ or weblog$ ).ti,ab,kw.

27. ((chat adj room$) or chatroom$).ti,ab,kw.

28. (online or on-line).ti,ab,kw.

29. exp internet/ or ((internet adj based) or internet-based).ti,ab,kw.

30. ((web adj based) or web-based).ti,ab,kw.

31. ((world adj wide adj web) or (world-wide-web) or WWW or (world-wide adj web) or (worldwide adj web) or
website$).ti,ab,kw.

32. ((electronic adj mail) or email$ or email$).ti,ab,kw.

33. (((mobile or cellular or cell or smart) adj (phone$ or telephone$)) or smartphone).ti,ab,kw.

34. ((CD adj ROM) or cd-rom or cdrom or (compact adj dis$)).ti,ab,kw.

35. (decision adj (tree$ or aid$)).ti,ab,kw.

36. (Internet or (local adj area adj network)).ti,ab,kw.

37. (computer$ or microcomputer$ or laptop).ti,ab,kw.

38. exp Software-/

39. exp Computer-Graphics/
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Search termsSearch term topic

40. exp Public-Health-Informatics/

41. exp Audiovisual-Aids/

42. exp Decision-Support-Techniques/

43. exp Medical Informatics/

44. exp Computer-Systems/

45. (or/10-44)

Brief interventions

46. alcohol reduction.mp.

47. brief intervention.mp.

48. early intervention.mp.

49. minimal intervention.mp.

50. alcohol therapy.mp.

51. Harm Reduction/

52. screening.mp.

53. (counseling or counselling).mp.

54. controlled drinking.mp.

55. (brief counseling or brief counselling).mp.

56. physician based intervention.mp.

57. general practitioner intervention.mp.

58. Secondary Prevention/

59. general practitioner’s advice.mp.

60. brief physician-delivered counseling.mp.

61. brief nurse-delivered counseling.mp.

62. identification.mp.

63. intervention.mp.

64. or/46-63

Terms for randomized controlled trial

65. exp clinical trial/ or (crossover procedure or double blind procedure or placebo$ or randomization or random
sample or single blind procedure).sh.

66. exp clinical trial/ or cross-over studies/ or double-blind method/ or random allocation/ or randomized controlled
trials as topic/ or single-blind method/

67. exp clinical trial/ or (placebo or random sampling).sh.

68. (clinical adj2 trial$).tw.

69. (crossover or cross over).tw.

70. (((single$ or doubl$ or trebl$ or tripl$) adj5 blind$) or mask$ or dummy or singleblind$ or doubleblind$ or treble-
blind$ or tripleblind$).tw.

71. (placebo$ or random$).mp.

72. (clinical trial$ or controlled clinical trial$ or random$).pt. or treatment outcome$.mp.

73. animals/ not human$.mp.

74. animal$/ not human$/

75. (or/65-72) not (or/73-74)

76. and/9,45,64,75
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Selection Criteria
The inclusion criteria for this review were as follows:

1. Randomized controlled, parallel group trial comparing eSBI
with a control condition (ie, care as usual, assessment only,
nonintervention);

2. Participants were identified, through screening, as
consuming alcohol to a hazardous level;

3. Measured alcohol reduction by independent reports of
drinking quantity (eg, average consumption of alcohol per
specified time period), including self-reports or reports from
others of drinking frequency (eg, number of drinking
occasions per specified time period), drinking intensity (eg,
number of drinks per drinking day), or drinking within
recommended limits (eg, official recommendations per
specified time period), or levels of laboratory markers of
reduced alcohol consumption, such as serum
gamma-glutamyltransferase (GGT) or mean corpuscular
volume (MCV); and

4. Trial arms had at least 10 participants.

We defined eSBI as an electronic intervention aimed at
providing information and advice designed to achieve a
reduction in hazardous/harmful alcohol consumption with no
substantial face-to-face therapeutic component. SBI was defined
as a brief intervention comprised of a single session, ranging
from 5-45 minutes in duration, and up to a maximum of 4
sessions aimed at providing information and advice designed
to achieve a reduction in hazardous/harmful alcohol
consumption. Studies were not deemed eligible for inclusion if
participants were alcohol dependent, mandated to complete
eSBI, or a preselected specific group such as pregnant women.
There were no restrictions on age.

Identification of Included Studies
After each search, references were downloaded to the electronic
bibliographic management software EndNote and duplicates
were removed. Relevant titles were first identified and then
abstracts were screened against inclusion criteria. If insufficient
information was available in the abstract, the full text was
retrieved. Eligibility was confirmed by at least one other member
of the review group. The methodological quality of each study
was assessed using the Scottish Intercollegiate Guidelines
Network (SIGN) validated checklist [19]. Each question in the
checklist covers an aspect of research methodology and was
rated as present, absent or “can’t say” if inadequate information
was available in the research article. An overall rating of quality
was assigned to each article based on the checklist criteria:

1. High quality: Majority of criteria met with little risk of bias
and conclusions unlikely to change by further research.

2. Adequate: Most of the criteria met with some risk of bias
and conclusions may change in light of further research.

3. Low quality: Most criteria not met or significant flaws
relating to key aspects of the study design and conclusions
likely to change in light of future research.

Data Extraction
A Microsoft Word-based form was used to extract data from
eligible research papers. Data extraction was conducted

independently by 2 members of the research team and consensus
agreement reached by discussion between the 2 members if
discrepancies arose. An intention-to-treat analysis was used
wherever possible. If the study was a 3-arm trial, the control
group sample size was divided by 2; if it was a 4-arm trial, it
was divided by 3 to avoid double counting.

Data Analysis
For the continuous variable (grams ethanol consumed per week)
the mean difference was weighted using the random-effects
method based on the inverse-variance approach to control for
differences in sample size between studies. Alcohol consumption
data are often not normally distributed. Because of this, some
studies reported the sample median and range/interquartile range
(IQR) and not the mean and standard deviation (SD). If
appropriate data were not available in the published research
papers, to calculate an effect size (ie, the mean, SD, and sample
size), authors were contacted to request the required data. If the
authors were unable to provide this data, the mean and SD were
imputed from the median and range using the method proposed
by Hozo et al [20]. If only the median and the IQR were
available, the median was taken as an estimate of the mean and
the IQR was divided by 1.35 (the distance in SDs from the
mean). If appropriate data to estimate an effect size could not
be obtained or imputed, the trial was not included in the
meta-analysis. Some of the studies included in the meta-analysis
had more than one trial arm. The number of participants in the
control arm was divided by 2 for a 3-arm trial and by 3 for a
4-arm trial to avoid double counting and undue weighting.

Alcohol consumption, reported as the number of standard drinks
per week, was converted into grams of ethanol per week using
the definition for a standard drink reported in the research article.
If this was not reported, the established standard for the country
in which the research took place was used [21]. If alcohol
consumption was reported per month versus per week, it was
adjusted by multiplying by 52/12, or multiplied by 7 if reported
as grams per day [4].

To check for the consistency of effects across studies, Cochran
Q was calculated to determine the presence of heterogeneity
and the magnitude was measured using I2. The I2 statistic was
interpreted in the following way based on Higgins et al [22]:
Research studies that produce statistically significant results
may be more likely to be published than those with
nonstatistically significant results, resulting in a “file-drawer”
effect. Similarly, those studies that produce results in an opposite
direction to that hypothesized and have a small sample size may
be less likely to be published. This is referred to as publication
bias and it was assessed using funnel plots and Egger’s weighted
regression method. A significant Egger’s test indicates the
possibility of the presence of publication bias.

The length of follow-up period can vary between individual
studies and there may be more than one point of follow-up per
study. Therefore, subgroup analysis was performed for up to 3
months, between 3 and less than 6 months, between 6 and less
than 12 months, and 12 months or greater follow-up length
postintervention.
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Results

Study Characteristics
A total of 23 studies were deemed eligible for inclusion in this
systematic review [16,17,23-44] (Figure 1); Tables 2 and 3
present the study characteristics. Sufficient data was available
to allow analysis of just one variable: grams per week of ethanol
consumed. If sufficient data to calculate means and SDs for this
outcome were not reported in the published article, authors were
contacted. Data were provided by the authors for 3 studies
[17,39,41]. Data on alcohol consumption that could be
transformed into grams per week of ethanol were not collected
in 2 studies [25,27] and insufficient data to calculate the
weighted mean difference (WMD) in grams of ethanol per week
were reported in 4 studies [23,28,29,42]. Therefore, a total of
17 studies were included in the meta-analysis (1 study was

published in 2 papers [16,17]. Most of these studies were
conducted with student populations (13/17, 76%) and in the
United States (10/17, 59%). All study interventions were either
computer- or Web-based. The content of the interventions
included an assessment followed by personalized and/or
normative feedback. Control conditions generally consisted of
an assessment with no further feedback, but 4 studies included
general information on alcohol consumption for those in the
control conditions [25,28,33,35]. There was some variation in
the dose of the intervention with the reported time taken to
complete the intervention ranging from less than 5 minutes [34]
to 45 minutes [37]. The dose of exposure to the intervention
could also be increased through repeated access during the study
period [24] and/or a printed copy of the personalized feedback
provided [26,31,36,38,40,43]. The attrition rate was highly
variable between studies, ranging from 1% or 2% (eg, Hester
et al [30]) up to more than 50% [42]
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Table 2. Size and nature of study population and method of recruitment.

RecruitmentPopulationMean age (SD)Male, n (%)Study IDa

Not reportedJapan, employees of a manufac-
turing plant with available annual
health check-up data

24 (100)Araki et al, 2006 [23]

44.3 (7.2)eSBI (n=12)

43.8 (7.3)Control (n=12)

Visitors to the Collaborating Substance
Abuse Treatment (SATC) website

Netherlands, adult general popu-
lation

Blankers et al, 2011 [24]

41.1 (9.6)40 (58.8)eSBI (n=68)

43.7 (9.3)35 (50.7)Control (n=69)

Nationally representative online
household survey

Netherlands, adults in the general
population

450 (100)Boon et al, 2011 [25]

40.6 (15.2)eSBI (n=230)

40.3 (15.1)Control (n=220)

Not reportedUnited States, undergraduate
university students

Butler et al, 2009 [26]

20.6 (1.48)11 (36.7)eSBI (n=30)

20.4 (1.49)9 (34.6)Control (n=26)

Randomly selected from an on-going
general population telephone survey

Canada, adults in the general
population

Cunningham et al, 2009 [16];
Cunningham et al, 2010 [17]

39.5 (13.5)53 (57.6)eSBI (n=92)

40.8 (13.4)45 (48.4)Control (n=93)

Randomly selected using student email
addresses

Canada, university students22.6 (12.2)118 (52.5)Cunningham et al, 2012 [27]

eSBI (n=211)

Control (n=214)

Email invitation to all third-year stu-
dents

Sweden, third-year university
students

Ekman et al, 2011 [28]

N (%):18-20=43
(13), 21-25=264
(80), ≥26=23 (7)

152 (46.1)eSBI (n=330)

N (%) : 18-20=49
(15), 21-25=233
(72), ≥26=29 (9)

120 (37.0)Control (n=324)

Identified through the Danish Health
Examination Survey, those identified

Denmark, adults in the general
population

Hansen et al, 2012 [29]

as heavy drinkers were sent an email
invitation to take part

median=61271 (56.9)eSBI PFI (n=476)

median=59246 (54.7)eSBI PBA (n=450)

median=60244 (53.7)Control (n=454)

Identified through advertisements in
the college newspaper and around the
campus

United States, university studentsHester et al, 2012 [30]

20.5 (1.80)41 (63.1)Exp 1: eSBI (n=65)

20.3 (1.63)49 (62.0)Exp 1: Control (n=79)

20.0 (1.52)23 (54.8)Exp 2: eSBI (n=42)

20.3 (2.09)23 (57.5)Exp 2: Control (n=40)
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RecruitmentPopulationMean age (SD)Male, n (%)Study IDa

Identified through advertisements in
the media

United States, adult general pop-
ulation

Males=46.1 (13.8);
females=45.2 (9.4)

32 (52.5)Hester et al, 2005 [31]

eSBI (n=35)

Control (n=26)

Students were sent a letter by mail fol-
lowed by an email containing a Web
link to the study questionnaire; up to 4
email reminders were sent

Australia, random sample of un-
dergraduate university students

Kypri et al, 2009 [32]

19.7 (1.8)687 (54.9)eSBI=1251

19.7 (1.8)645 (54.5)Control=1184

Those leaving the student health service
reception desk were consecutively ap-
proached and invited to participate

New Zealand, users of a universi-
ty student health service

Kypri et al, 2008 [33]

20.167 (48.6)eSBI (n=138)

20.170 (47.9)Control (n=146)

Invited by email with up to 3 reminder
emails

New Zealand, Maori university
students

Kypri et al, 2013 [34]

20.2 (1.9)35.7eSBI (n=939)

20.1 (2.2)33.2Control (n=850)

Those checking into the reception of
the student health service were invited
to take part

New Zealand, users of a universi-
ty student health service

52 (50.0)Kypri et al, 2004 [35]

19.9 (1.4)eSBI (n=51)

20.5 (1.8)Control (n=53)

All students enrolled for first-year ori-
entation were invited to take part

United States, university students
enrolled in first-year orientation

18.5 (2.04)Lewis et al, 2007 [36]

eSBI specific (n=75)

eSBI neutral (n=82)

Control (n=88)

Students enrolled in introductory
classes were invited to take part

United States, university students18.6 (1.2)Murphy et al, 2010 [37]

eSBI (n=45)

Control (n=42)

Students attending psychology classes
were invited to take part

United States, university students
from psychology classes

18.5 (1.24)104 (41.3)Neighbors et al, 2004 [38]

eSBI (n=126)

Control (n=126)

Incoming university freshmen were in-
vited to complete a Web-based survey
sent via email and post

United States, incoming universi-
ty freshmen students

208 (42.4)Neighbors et al, 2010 [39]

eSBI GSF (n=163)

eSBI GNSF(n=164)

Control (n=163)

Patients attending a trauma center were
invited to take part after provision of
initial care and resolution of significant
pain

Germany, trauma centerNeumann et al, 2006 [40]

median=30449 (80.0)eSBI (n=561)

median=31449 (78.1)Control (n=575)
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RecruitmentPopulationMean age (SD)Male, n (%)Study IDa

Students attending an introductory
psychology class were invited to take
part

United States, university students
attending an introductory psychol-
ogy class

18.6 (1.45)Palfai et al, 2011 [41]

eSBI (n=56)

Control (n=63)

Registered members of an open access
panel were invited to take part via
email

Netherlands, volunteer members
of an open access panel aged 15-
20

Spijkerman et al, 2010 [42]

18.2 (1.55)74 (38.5)eSBI NNF (n=192)

18.1 (1.54)82 (42.5)eSBI NF (n=193)

18.1 (1.59)69 (36.3)Control=190

Invited to participate via email using
an online participant pool management
system

United States, university studentsWagener et al, 2012 [43]

20.3 (1.67)18 (46.2)eSBI (n=39)

20.3 (1.49)19 (51.4)Control (n=37)

University students invited via email,
presentations, and posters at the univer-
sity

United States, university students19.8 (SD not report-
ed)

Walters et al, 2009 [44]

eSBI (n=67)

Control (n=69)

a eSBI: electronic screening and brief intervention; GNSF: gender-nonspecific; GSF: gender-specific; NF: intervention with normative feedback; NNF:
intervention without normative feedback; PBA=personalized brief advice intervention; PFI=brief personalized feedback intervention.
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Table 3. Characteristics of screening, experimental, and control interventions, and nature and timing of assessments.

Dropouts at follow-up, n (%)aControl groupeSBI detailsaScreening cutoffaStudy ID

2 mo: (1 participant was not in-
cluded in the analysis but the

Assessment onlyPersonalized feedback and advice sent
via 2 emails 1 month apart; encouraged
to ask questions via email

Abnormal levels of gamma-
glutamyl transpeptidase

Araki et al, 2006
[23]

group that they were randomized
to was not reported)

3 mo: eSBI: 20 (29.4), control:
18 (26.1)

Assessment onlyAccess to an online self-help program
based on motivational interviewing and
cognitive behavioral therapy principles,
suggested daily use for 4 weeks

AUDIT score ≥8 and reported
drinking average 14 standard
drinks per week

Blankers et al,
2011 [24]

1 mo: eSBI: 18 (7.8), control: 19
(8.6)
6 mo: eSBI: 22 (9.6), control: 25
(11.4)

Assessment and
educational leaflet,
instructed to read
the leaflet for 20
min and could
print the material

Single, 20-min brief personalized feed-
back session through website with the
opportunity to print the feedback

Exceeding Dutch guideline for
low risk drinkers (>20 alcohol
units per week or > 5 alcohol
units on a single occasion on at
least 1 day/week)

Boon et al, 2011
[25]

4 w: eSBI: 9 (30.0), control: 4
(15.4)

Assessment onlySingle, average 11-min session of com-
puter-delivered personalized feedback
and a paper copy to take home

≥2 binge drinking occasions
(≥5 drinks in 1 sitting for men
and 4 or more for women) and
2 alcohol-related problems in

Butler et al, 2009
[26]

the past 28 days Standard
drink=14 g ethanol

3 mo: eSBI=7 (7.6), control: 3
(3.2)
6 mo: eSBI: 7 (7.6), control: 8
(8.6)
12 mo: eSBI: 11 (12.0), control:
11 (11.8)

Assessment and a
list of possible
components to in-
clude in an inter-
vention

Single, 10-min session completing Check
Your Drinking online intervention of
normative and personalized feedback

Score ≥4 on the AUDIT-C
(standard drink=13.6 g ethanol)

Cunningham et
al, 2009 [16] and
Cunningham et
al, 2010 [17]

6 w: eSBI: 59 (28.0), control: 75
(35.0)

Assessment onlyAccess to the Check Your Drinking
University version online intervention
of normative and personalized feedback;

Score ≥4 on the AUDIT-CCunningham et
al, 2012 [27]

intervention could be accessed repeatedly

3 mo: eSBI: 125 (37.9), control:
113 (34.9)
6 mo: eSBI: 78 (24), control: 80
(24)

Assessment and
brief feedback con-
sisting of 3 state-
ments

Single session intervention of personal-
ized normative feedback delivered via
email

(1) Weekly alcohol consump-
tion >120 g ethanol (women)
or 180 g ethanol (men) in a
typical week in the past 3
months and/or (2) engaged with

Ekman et al,
2011 [28]

heavy episodic drinking defined
as consuming ≥48 g of ethanol
(women) or ≥60 g of ethanol
(men) on ≥2 occasions in the
past month

6 mo: eSBI PFI: 186 (39.0), eSBI
PBA: 171 (38.0), control: 150
(33.0)
12 mo: eSBI PFI: 109 (22.9),
eSBI PBA: 108 (24.0), control:
95 (20.9)

Assessment onlyPFI: fully automated, Internet-based
single session of brief personalized and
normative feedback; PBA: fully automat-
ed, Internet-based single session of brief
personalized feedback and advice

Above recommended max
drinking limit set by the Danish
National Board of Health of 14
drinks/168 g ethanol for women
or 21 drinks/252 g for men
(standard drink=12 g ethanol)

Hansen et al,
2012 [29]

Exp 1 (1 mo): eSBI: 2 (3.1),
control: 2.5)
Exp 1 (12 mo): eSBI: 6 (9.2),
control: 8 (10.1)
Exp 2 (1 mo): eSBI: 0 (0.0),
control: 1 (2.5)

Assessment onlySelf-guided College Drinkers Check-up,
delivered online, single session taking
up to 35 min to complete; assessment,
normative feedback, and advice

Met the National Institute for
Alcohol and Alcohol Abuse
(2004) criteria for heavy
episodic drinking of ≥4 drinks
per occasion (women) or ≥5
drinks per occasion (men) at
least once in past 2 weeks and

Hester et al, 2012
[30]

an estimated peak blood alcohol
concentration of 80 mg% or
more (standard drink=14 g
ethanol)
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Dropouts at follow-up, n (%)aControl groupeSBI detailsaScreening cutoffaStudy ID

4 w: not reportedAssessment onlyComputer-based DCU, assessment,
feedback, and decision-making modules;
single session can take up to 90 min to
complete with the option of printing the
feedback

Score ≥8 AUDIT (standard
drink=14 g ethanol)

Hester et al, 2005
[31]

1 mo: eSBI: 288 (23.0), control:
237 (20.0)
6 mo: eSBI: 442 (35.3), control:
420 (35.5)

Assessment onlySingle online session of personalized
feedback

Score ≥8 on AUDIT and ex-
ceeding the Australian National
Health and Medical Research
Councils guideline for acute
risk (defined as 4 standard
drinks for women or 6 for men
in a single occasion in the last
4 weeks); standard drink=10 g
ethanol

Kypri et al, 2009
[32]

6 mo: eSBI: 22 (15.9), control:
22 (15.1)
12 mo: eSBI: 25 (18.1), control:
20 (13.7)

Assessment and al-
cohol facts leaflet

Single computer-delivered session of
personalized and normative feedback
taking a median 9.3 min to complete

AUDIT score ≥8; standard
drink=10 g ethanol

Kypri et al, 2008
[33]

5 mo: eSBI: 207 (22.0), control:
170 (20.0)

Assessment onlySingle online session of personalized and
normative feedback taking a median 4.3
min to complete

Score ≥4 on AUDIT; standard
drink=10 g ethanol

Kypri et al, 2013
[34]

6 w: eSBI: 9 (17.6), control: 12
(22.6)
6 mo: eSBI: 4 (7.8), control: 6
(11.3)

Assessment and al-
cohol facts leaflet

Computer-delivered single session of
personalized feedback

Score ≥8 on AUDIT and con-
suming >4 standard drinks for
men or >6 for women on ≥1
occasion in past 4 weeks (stan-
dard drink=10 g ethanol)

Kypri et al, 2004
[35]

5 mo: eSBI specific: 11 (14.7),
eSBI neutral: 15 (18.3), control:
10 (11.4)

Assessment onlyeSBI specific: gender-specific Web-
based personalized normative feedback;
eSBI neutral: gender-neutral Web-based
personalized normative feedback; feed-
back was read on screen and participants
were given printout to take home

≥1 heavy episode (≥4 standard
drinks in 1 sitting for women
and ≥5 standard drinks in 1 sit-
ting for men) in the previous
month; standard drink=14 g
ethanol

Lewis et al, 2007
[36]

1 mo: eSBI: 7 (15.6), control: 3
(7.1)

Assessment onlyInteractive, Web-based intervention, E-
CHUG (Electronic Check-up and Go),
assessment and personalized feedback
in a single session lasting up to 45 min
with a brief comprehension test on com-
pletion

≥2 heavy drinking episodes in
the past month (described as ≥4
standard drinks on 1 occasion
for women and ≥5 standard
drinks for men) or ≥1 heavy
drinking episodes for minority
students; standard drink=14 g
ethanol

Murphy et al,
2010 [37]

3 mo: whole sample: 53 (21.0)
6 mo: whole sample: 45 (17.9)

Assessment onlySingle computer-delivered session of
personalized normative feedback present-
ed on screen for 1 min plus a printout

≥1 heavy drinking episode in
the previous month (defined as
4 standard drinks in 1 sitting for
women and 5 standard drinks
for men); standard drink=14 g
ethanol

Neighbors et al,
2004 [38]

6 mo: eSBI GSF: 10 (6.1), eSBI
GNSF: 16 (9.8), control: 13 (8.0)
24 mo: eSBI GSF: 33 (20.2), eS-
BI GNSF: 25 (15.2), control: 31
(19.0)

Assessment and an
attention test (facts
about the universi-
ty students were
presented in the
same format as the
intervention)

eSBI GSF: single session delivered on-
line giving personalized gender-specific
feedback; eSBI GNSF: single session
delivered online giving personalized
gender-nonspecific feedback

≥5 drinks for men and ≥4
drinks for women on ≥1 occa-
sions in the past month; stan-
dard drink=14 g ethanol

Neighbors et al,
2010 [39]

6 mo: eSBI:=213 (37.9), control:
207 (36.0)
12 mo: eSBI: 252 (44.9), control:
224 (39.0)

Assessment onlySingle session of computer-generated
feedback and a printout to take home

AUDIT score ≥5Neumann et al,
2006 [40]
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Dropouts at follow-up, n (%)aControl groupeSBI detailsaScreening cutoffaStudy ID

1 mo: whole sample: 0 (0.0)Assessment and
health guidelines
for sleep and con-
sumption of fruit
and vegetables

Single computer-delivered session of
personalized, normative, and gender-
specific feedback

Hazardous drinkers who either
(1) consumed alcohol in the
past month and scored ≥8 on
AUDIT or (2) reported ≥2
heavy drinking episodes (de-
fined as ≥5 drinks for men or
≥4 drinks for women in the past
month; standard drink=14 g
ethanol)

Palfai et al, 2011
[41]

1 mo: eSBI NNF: 92 (47.9), eSBI
NF: 93 (48.2), control: 68 (35.8))
3 mo: eSBI NNF: 106 (55.2),
eSBI NF: 104 (53.9), control: 87
(45.8)

Assessment onlyeSBI NNF: single online session of per-
sonalized feedback tailored to age and
gender, took ~15 min to complete; eSBI
NF: single online session of personalized
normative gender- and age-specific
feedback, took ~15 min to complete

Age 15-16 y: engage in binge
drinking at least once a month;
age 17-20 y: engaged in binge
drinking ≥1/week; binge drink-
ing defined as drinking ≥4 alco-
holic drinks for women or ≥6
for men on 1 occasion; standard
drink=10 g ethanol

Spijkerman et al,
2010 [42]

10 w: eSBI: 2 (5.1), control: 3
(8.1)

Assessment onlySingle session using of computer-deliv-
ered assessment personalized feedback
using an interactive program (DRAFT-
CS), took ~45 min to complete; partici-
pants were given printout of their feed-
back

≥1 heavy drinking session (≥5
drinks on 1 occasion for men
or ≥4 for women), drinking ≥20
drinks/month on average and
experiencing negative conse-
quences of that use in the last
month (standard drink=14 g
ethanol)

Wagener et al,
2012 [43]

3 mo: eSBI: 9 (13.4), control: 6
(8.7)
6 mo: eSBI: 13 (19.4), control: 8
(11.6)

Assessment onlyeSBI: single session of personalized
feedback delivered through the online
Check-Up to Go

Reported ≥1 heavy drinking
session in the past 2 weeks de-
fined as ≥5 standard drinks for
men and ≥4 standard drinks for
women (standard drink=14 g
ethanol)

Walters et al,
2009 [44]

a eSBI: electronic screening and brief intervention, AUDIT: Alcohol Use Disorders Identification Test, PFI: brief personalized feedback intervention,
PBA: personalized brief advice intervention, DCU: Drinkers Check Up, GSF: gender-specific, GNSF: gender-nonspecific, NNF: intervention without
normative feedback, NF: intervention with normative feedback, FBO: feedback only, DRAFT-CS: Drinking Assessment and Feedback Tool for College
Students.
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Figure 1. Flow diagram of study selection and inclusion.

Grams of Ethanol per Week
Nine studies included data for a follow-up period of up to 3
months (mean 1.06 months, SD 0.18), 6 studies with a follow-up
period between 3 and less than 6 months (mean 3.86 months,
SD 1.07), 8 studies with a follow-up period between 6 and less
than 12 months (all included studies had a follow-up period of
6 months ), and 5 studies included data for a follow-up period
greater than 12 months (mean 16 months, SD 6.20) (Figure 2).
There was a statistically significant difference in pooled mean
difference in grams of ethanol per week consumed between
those who received the eSBI and controls for follow-up period
subgroups up to 3 months, between 3 and less than 6 months,
and between 6 and less than 12 months (Table 4). This difference

represents a significantly lower mean number of grams of
ethanol consumed per week at follow-up by those in the eSBI
group compared to controls. There was no statistically
significant difference between groups in pooled mean difference
in grams of ethanol per week for long-term follow-up. The
greatest difference was found at less than 3 months follow-up,
which decreased with length of follow-up (Figure 3).

There was statistically significant and moderate heterogeneity
between studies included at less than 3 months follow-up.
Heterogeneity was not statistically significant for any of the
other follow-up groups. Egger’s test was not statistically
significant for all follow-up periods, indicating an absence of
publication bias.

J Med Internet Res 2014 | vol. 16 | iss. 6 | e142 | p.13http://www.jmir.org/2014/6/e142/
(page number not for citation purposes)

Donoghue et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 4. Results of meta-analysis including significance test and heterogeneity statistics.

Heterogeneity statisticMean difference
significance test

Sample size, nFollow-up period

I2PdfQPzControlExperimental

53.5%.03817.19.012.6713071305<3 months

30.4%.2068.62.022.3481112113-6 months

26.7%.21810.91.012.74175119216-12 months

41.1%.1358.49.410.82816899≥12 months

Figure 2. Forest plot for weighted mean difference (WMD) in grams of ethanol per week at follow-up between those in the eSBI group and controls.
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Figure 3. Mean difference in grams of ethanol per week at follow-up postintervention with 95% confidence intervals.

Sensitivity Analysis
Participants in the intervention arm of the study conducted by
Blankers et al [34] had access to the online self-help intervention
at any time, but it was suggested that they access it daily during
a 4-week period. This methodology is different from other
studies included in this review in that the other studies allowed
participants access to the electronic intervention for a single
session. Therefore, sensitivity analysis was conducted to assess
the impact of this study on the overall mean difference in
consumption of alcohol between 3 and less than 6 months.
Removal of the Blankers et al [34] study from the meta-analysis
had little effect on the mean difference in grams of alcohol
consumed per week for those in the intervention groups
compared to controls (mean difference -13.40, 95% CI -23.94
to 2.85).

The length of the intervention in the study conducted by Hester
et al [31] was on average 90 minutes; this is longer than the
definition of brief intervention for eligibility of inclusion in this
systematic review and meta-analysis. However, because the
intervention was completed in 1 session it was decided that a
sensitivity analysis would be conducted to explore the impact
of this study on the pooled mean difference in alcohol
consumption at up to 3 months. Removal of the study conducted
by Hester et al [31] had minimal impact on the pooled mean
difference in grams of alcohol consumed per week for those in
the intervention group compared to controls (mean difference
-29.53, 95% CI -52.50 to 6.56).

Risk of Bias
The quality of the evidence reviewed was considered to be
acceptable with most studies included in this review assessed
as being adequate in terms of their methodological quality.

Three studies were considered to be of high methodological
quality [24,32,34]. The addition of future research may have an
impact on the conclusions of the review and meta-analysis.

Discussion

The results of this systematic review and meta-analysis suggest
that eSBI is effective in reducing alcohol consumption in the
follow-up postintervention period of less than 3 months, between
3 months and less than 6 months, and between 6 months and
less than 12 months, but not in the longer term follow-up period
of 12 months or longer. The overall mean difference in grams
of ethanol per week consumed between those in the intervention
and controls groups was 16.59 (Figure 2), which is equivalent
to 2 standard drinks in the United Kingdom (1 standard drink=8
g ethanol). This difference is somewhat smaller compared to a
previous review, which found an overall mean difference of
25.88 g of ethanol per week [14]. The current review did not
include studies of treatment seeking populations or those in
which individuals were randomized regardless of their drinking
status at baseline; this may account for some of the variation in
mean difference in alcohol consumption. Furthermore, there
may have been a variation in the length of follow-up for studies
included in the current research and Khadjesari et al’s [14]
meta-analysis. The inclusion of more studies with a shorter
follow-up length may have resulted in an inflated overall mean
difference in alcohol consumption between controls and those
who received the intervention.

The pattern of results found here are in-line with the results of
Cunningham et al [16,17]. They reported significantly lower
levels of weekly alcohol consumption in those who received a
Web-based brief intervention compared to controls at 3 and 6
months, but not at 12-month follow-up. Cunningham et al
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[16,17] is the only eSBI study included in this systematic review
and meta-analysis to follow up participants over the 3 time
points: 3-, 6-, and 12-month follow-ups. Meta-analysis allowed
for replication of their results with a much larger sample size.
The magnitude of the effect in this study reduced with increasing
length of the follow-up period, from nearly 4 standard drinks
at a follow-up point of less than 3 months to less than 1 standard
drink at a longer duration of follow-up of 12 months or greater,
indicating a decline in the effectiveness of eSBI to significantly
reduce alcohol consumption. All the data included in this review
were from studies using a single eSBI session, although the
option of returning to the eSBI was available for one study [23]
and a printout of personalized feedback was generally offered
(see Table 3). Neighbors et al [39] found no compelling evidence
to suggest that multiple doses of electronic personalized brief
advice, administered every 6 months for 2 years, was more
effective than a single one-off intervention.

There was a variation in the extent of eSBI delivered between
studies included in this review with some interventions taking
substantially longer to complete and one study encouraged daily
use of their online self-help program [24]. It is possible that
more extensive interventions will have a greater impact on
alcohol consumption. However, a recent large cluster
randomized controlled study of face-to-face SBI in primary care
found no difference in effectiveness between an information
leaflet, 5 minutes of structured brief advice, or 20 minutes of
brief lifestyle counseling on proportion of individuals with a
negative AUDIT score (<8) at 6- and 12-month follow-ups [5].
Furthermore, a meta-analysis of face-to-face SBI found that
although the reduction in alcohol consumption (grams of ethanol
per week) was greater for more substantial interventions
(including those that were longer in duration and administered
in more than one session) compared to less intensive
interventions, the difference was not statistically significant [4].
To date there has been no comparable studies for eSBI.

A large attrition rate (up to 55%) has been noted in some of the
eSBI studies included in this review. High attrition rates are
common in electronic interventions for nontreatment-seeking
individuals and reasons for this are likely to be complex and
varied [45]. Attrition will have an obvious impact on the validity
of results obtained and introduce bias, for example, those more
committed to reducing their alcohol intake may remain in the
trial and inflate positive alcohol outcomes. This has led to
research into ways of reducing attrition using incentives.
Khadjesari et al [46] investigated whether attrition could be
improved in their study of a Web-based intervention (Down
Your Drink) for reducing alcohol consumption by incentivizing
study completion. Participants were randomized to receive no
incentive, a £5 Amazon voucher, £5 donation to Cancer
Research, or entry into a £250 prize draw. There was no
significant difference in response rate between any of the study
arms. A second study by Khadjesari et al [46] randomized
participants to receive a higher value incentive of £10 Amazon
voucher or no incentive. This resulted in a 9% difference in
response rate between the 2 groups, suggesting that appropriate
incentivization can reduce participant attrition. However, some
caution is required when considering the use of incentives to
reduce attrition in online interventions. In the previous study,

incentives were given on completion of the intervention and
follow-up, rather than on sign-up to the intervention; this
prevented individuals signing up who were only doing so for
the incentive not the potential benefits of the research. Further
exploration of the mechanism of action of incentives is required
in eSBI, socioeconomic status, cultural factors, and reasons for
attrition may all influence how effective incentives are at
improving attrition in research [45].

Seventeen studies were included in the meta-analysis and most
of these took place in the United States and with student
populations. Binge drinking among young adult and student
populations continues to be a concern. In the United Kingdom,
45% of males and 46% of females aged 16-24 years drink more
than twice the recommended amount of alcohol (3-4 units for
males and 2-3 units for females) in a single session in the
previous week [47]. Binge drinking can increase the risk of
behaviors that are illegal, violent, or risky (eg, unprotected sex)
[48,30,48]. Binge drinking at university may also lead to
long-term problems with physical and mental health [48]. This
may help to explain why the majority of studies included in this
systematic review and meta-analysis were conducted with
student populations. Furthermore, the population of a university
is generally large with up-to-date information technology
facilities, which would be ideal for the implementation of an
eSBI. A culture of binge drinking is evident among student
populations; the pattern of drinking is likely to be somewhat
different to the general population. Because of the limited
number of relevant eSBI trials available, further analysis to
investigate the impact of population on the effectiveness of eSBI
is needed. Therefore, the generalizability of the current findings
for the general population is not known.

The studies included in this meta-analysis also varied in the
length, content, and theoretical basis of the intervention.
Although almost all the included studies incorporated an element
of personalized feedback as part of the intervention, there
remains variation in both the mechanism and the context of how
this was delivered. Further investigation into the effective
components of these interventions was not possible and this
should form an area for future research.

A comprehensive search strategy was used to identify relevant
published randomized controlled trials for inclusion in this
review and meta-analysis. However, it is possible that some
trials may have been missed because unpublished research was
not sought although an Egger’s test suggested that no publication
bias was present.

The results of this systematic review and meta-analysis
demonstrate significant reductions in weekly alcohol
consumption between intervention and control conditions at a
follow-up point of less than 3 months, between 3 and 6 months,
and between 6 and 12 months; as such, eSBI should be judged
an effective intervention, a recent review of effective
interventions targeting adolescent populations adds further
support for the use of Web-/smartphone-based technology [49].
Advantages inherent to eSBI, such as reduced cost of
implementation and wider accessibility compared to
conventional face-to-face SBI, should also be considered.
However, because of a lack of consistency in reporting of
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alcohol consumption outcome measures, this review could only
report on grams of ethanol consumed per week. A greater
consensus in the reporting of outcome measures and more
uniform reporting of the content and theoretical basis of eSBI

would result in the ability to make more robust conclusions
regarding the effectiveness of eSBI in reducing alcohol
consumption and alcohol-related harms in the longer term.

 

Acknowledgments
This study presents independent research funded by the National Institute for Health Research (NIHR) Programme Grants for
Applied Research (RP-PG-0609-10162). Colin Drummond is partly funded by the NIHR Biomedical Research Centre for Mental
Health at South London and Maudsley NHS Foundation Trust and King’s College London and partly funded by the NIHR
Collaborations for Leadership in Applied Health Research and Care South London at King’s College Hospital NHS Foundation
Trust. Thomas Phillips is funded by a NIHR Clinical Doctoral Research Fellowship. The views expressed are those of the author(s)
and not necessarily those of the NHS, the NIHR, or the Department of Health.

Conflicts of Interest
None declared.

References
1. Rehm J, Mathers C, Popova S, Thavorncharoensap M, Teerawattananon Y, Patra J. Global burden of disease and injury

and economic cost attributable to alcohol use and alcohol-use disorders. Lancet 2009 Jun 27;373(9682):2223-2233. [doi:
10.1016/S0140-6736(09)60746-7] [Medline: 19560604]

2. Cunningham JA, Breslin FC. Only one in three people with alcohol abuse or dependence ever seek treatment. Addict Behav
2004 Jan;29(1):221-223. [Medline: 14667433]

3. Drummond C, Oyefeso A, Phillips T, Cheeta S, Deluca P, Perryman K, et al. Alcohol needs assessment research project
(ANARP): the 2004 national alcohol needs assessment for England. London: Department of Health; 2005. URL: http:/
/www.alcohollearningcentre.org.uk/_library/Resources/ALC/OtherOrganisation/Alcohol_needs_assessment_research_project.
pdf [accessed 2013-12-08] [WebCite Cache ID 6LifhxBwW]

4. Kaner EF, Beyer F, Dickinson HO, Pienaar E, Campbell F, Schlesinger C, et al. Effectiveness of brief alcohol interventions
in primary care populations. Cochrane Database Syst Rev 2007(2):CD004148 [FREE Full text] [doi:
10.1002/14651858.CD004148.pub3] [Medline: 17443541]

5. Kaner E, Bland M, Cassidy P, Coulton S, Dale V, Deluca P, et al. Effectiveness of screening and brief alcohol intervention
in primary care (SIPS trial): pragmatic cluster randomised controlled trial. BMJ 2013;346:e8501 [FREE Full text] [Medline:
23303891]

6. Crawford MJ, Patton R, Touquet R, Drummond C, Byford S, Barrett B, et al. Screening and referral for brief intervention
of alcohol-misusing patients in an emergency department: a pragmatic randomised controlled trial. Lancet
2004;364(9442):1334-1339. [doi: 10.1016/S0140-6736(04)17190-0] [Medline: 15474136]

7. D'Onofrio G, Degutis LC. Preventive care in the emergency department: screening and brief intervention for alcohol
problems in the emergency department: a systematic review. Acad Emerg Med 2002 Jun;9(6):627-638. [Medline: 12045080]

8. Nilsen P. Brief alcohol intervention--where to from here? Challenges remain for research and practice. Addiction 2010
Jun;105(6):954-959. [doi: 10.1111/j.1360-0443.2009.02779.x] [Medline: 20121717]

9. Wilson GB, Lock CA, Heather N, Cassidy P, Christie MM, Kaner EF. Intervention against excessive alcohol consumption
in primary health care: a survey of GPs' attitudes and practices in England 10 years on. Alcohol Alcohol 2011;46(5):570-577
[FREE Full text] [doi: 10.1093/alcalc/agr067] [Medline: 21690169]

10. Bewick BM, Trusler K, Barkham M, Hill AJ, Cahill J, Mulhern B. The effectiveness of web-based interventions designed
to decrease alcohol consumption--a systematic review. Prev Med 2008 Jul;47(1):17-26. [doi: 10.1016/j.ypmed.2008.01.005]
[Medline: 18302970]

11. Champion KE, Newton NC, Barrett EL, Teesson M. A systematic review of school-based alcohol and other drug prevention
programs facilitated by computers or the internet. Drug Alcohol Rev 2013 Mar;32(2):115-123. [doi:
10.1111/j.1465-3362.2012.00517.x] [Medline: 23039085]

12. Newton AS, Dong K, Mabood N, Ata N, Ali S, Gokiert R, et al. Brief emergency department interventions for youth who
use alcohol and other drugs: a systematic review. Pediatr Emerg Care 2013 May;29(5):673-684. [doi:
10.1097/PEC.0b013e31828ed325] [Medline: 23640153]

13. Linke S, Murray E, Butler C, Wallace P. Internet-based interactive health intervention for the promotion of sensible drinking:
patterns of use and potential impact on members of the general public. J Med Internet Res 2007;9(2):e10 [FREE Full text]
[doi: 10.2196/jmir.9.2.e10] [Medline: 17513281]

14. Khadjesari Z, Murray E, Hewitt C, Hartley S, Godfrey C. Can stand-alone computer-based interventions reduce alcohol
consumption? A systematic review. Addiction 2011 Feb;106(2):267-282. [doi: 10.1111/j.1360-0443.2010.03214.x] [Medline:
21083832]

J Med Internet Res 2014 | vol. 16 | iss. 6 | e142 | p.17http://www.jmir.org/2014/6/e142/
(page number not for citation purposes)

Donoghue et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/S0140-6736(09)60746-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19560604&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14667433&dopt=Abstract
http://www.alcohollearningcentre.org.uk/_library/Resources/ALC/OtherOrganisation/Alcohol_needs_assessment_research_project.pdf
http://www.alcohollearningcentre.org.uk/_library/Resources/ALC/OtherOrganisation/Alcohol_needs_assessment_research_project.pdf
http://www.alcohollearningcentre.org.uk/_library/Resources/ALC/OtherOrganisation/Alcohol_needs_assessment_research_project.pdf
http://www.webcitation.org/6LifhxBwW
http://www.uvm.edu/~satc/psyc380/readings%232/reading_11a.pdf
http://dx.doi.org/10.1002/14651858.CD004148.pub3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17443541&dopt=Abstract
http://www.bmj.com/content/346/bmj.e8501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23303891&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(04)17190-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15474136&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12045080&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2009.02779.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20121717&dopt=Abstract
http://alcalc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21690169
http://dx.doi.org/10.1093/alcalc/agr067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21690169&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2008.01.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18302970&dopt=Abstract
http://dx.doi.org/10.1111/j.1465-3362.2012.00517.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23039085&dopt=Abstract
http://dx.doi.org/10.1097/PEC.0b013e31828ed325
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23640153&dopt=Abstract
http://www.jmir.org/2007/2/e10/
http://dx.doi.org/10.2196/jmir.9.2.e10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17513281&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2010.03214.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21083832&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Rooke S, Thorsteinsson E, Karpin A, Copeland J, Allsop D. Computer-delivered interventions for alcohol and tobacco use:
a meta-analysis. Addiction 2010 Aug;105(8):1381-1390. [doi: 10.1111/j.1360-0443.2010.02975.x] [Medline: 20528806]

16. Cunningham JA, Wild TC, Cordingley J, van Mierlo T, Humphreys K. A randomized controlled trial of an internet-based
intervention for alcohol abusers. Addiction 2009 Dec;104(12):2023-2032 [FREE Full text] [doi:
10.1111/j.1360-0443.2009.02726.x] [Medline: 19922569]

17. Cunningham JA, Wild TC, Cordingley J, Van Mierlo T, Humphreys K. Twelve-month follow-up results from a randomized
controlled trial of a brief personalized feedback intervention for problem drinkers. Alcohol Alcohol 2010;45(3):258-262
[FREE Full text] [doi: 10.1093/alcalc/agq009] [Medline: 20150170]

18. National Collaborating Centre for Mental Health. Alcohol Use Disorders: The NICE Guideline on the Diagnosis, Assessment
and Management of Harmful Drinking and Alcohol Dependence (NICE Clinical Guidelines). Leicester and London: The
British Psychological Society and the Royal College of Psychiatrists; 2011.

19. SIGN. Critical appraisal: notes and checklists URL: http://www.sign.ac.uk/methodology/checklists.html [accessed 2013-12-09]
[WebCite Cache ID 6LjcEfhx8]

20. Hozo SP, Djulbegovic B, Hozo I. Estimating the mean and variance from the median, range, and the size of a sample. BMC
Med Res Methodol 2005;5:13 [FREE Full text] [doi: 10.1186/1471-2288-5-13] [Medline: 15840177]

21. International Center for Alcohol Policies. Standard drinks URL: http://www.icap.org/policyissues/drinkingguidelines/
standarddrinks/tabid/126/default.aspx [accessed 2013-12-08] [WebCite Cache ID 6Lii3IZo5]

22. Higgins J, Green S. The Cochrane Collaboration.: The Cochrane Collaboration; 2011. Cochrane handbook for systematic
reviews of interventions 5.1.0 URL: http://handbook.cochrane.org/ [accessed 2014-05-20] [WebCite Cache ID 6PiBcKDDk]

23. Araki I, Hashimoto H, Kono K, Matsuki H, Yano E. Controlled trial of worksite health education through face-to-face
counseling vs. e-mail on drinking behavior modification. J Occup Health 2006 Jul;48(4):239-245 [FREE Full text] [Medline:
16902267]

24. Blankers M, Koeter MW, Schippers GM. Internet therapy versus internet self-help versus no treatment for problematic
alcohol use: A randomized controlled trial. J Consult Clin Psychol 2011 Jun;79(3):330-341. [doi: 10.1037/a0023498]
[Medline: 21534652]

25. Boon B, Risselada A, Huiberts A, Riper H, Smit F. Curbing alcohol use in male adults through computer generated
personalized advice: randomized controlled trial. J Med Internet Res 2011;13(2):e43 [FREE Full text] [doi: 10.2196/jmir.1695]
[Medline: 21719412]

26. Butler LH, Correia CJ. Brief alcohol intervention with college student drinkers: face-to-face versus computerized feedback.
Psychol Addict Behav 2009 Mar;23(1):163-167. [doi: 10.1037/a0014892] [Medline: 19290702]

27. Cunningham JA, Hendershot CS, Murphy M, Neighbors C. Pragmatic randomized controlled trial of providing access to
a brief personalized alcohol feedback intervention in university students. Addict Sci Clin Pract 2012;7(1):21 [FREE Full
text] [doi: 10.1186/1940-0640-7-21] [Medline: 23185985]

28. Ekman DS, Andersson A, Nilsen P, Ståhlbrandt H, Johansson AL, Bendtsen P. Electronic screening and brief intervention
for risky drinking in Swedish university students--a randomized controlled trial. Addict Behav 2011 Jun;36(6):654-659.
[doi: 10.1016/j.addbeh.2011.01.015] [Medline: 21316157]

29. Hansen AB, Becker U, Nielsen AS, Grønbæk M, Tolstrup JS, Thygesen LC. Internet-based brief personalized feedback
intervention in a non-treatment-seeking population of adult heavy drinkers: a randomized controlled trial. J Med Internet
Res 2012;14(4):e98 [FREE Full text] [doi: 10.2196/jmir.1883] [Medline: 22846542]

30. Hester RK, Delaney HD, Campbell W. The college drinker's check-up: outcomes of two randomized clinical trials of a
computer-delivered intervention. Psychol Addict Behav 2012 Mar;26(1):1-12 [FREE Full text] [doi: 10.1037/a0024753]
[Medline: 21823769]

31. Hester RK, Squires DD, Delaney HD. The Drinker's Check-up: 12-month outcomes of a controlled clinical trial of a
stand-alone software program for problem drinkers. J Subst Abuse Treat 2005 Mar;28(2):159-169. [doi:
10.1016/j.jsat.2004.12.002] [Medline: 15780546]

32. Kypri K, Hallett J, Howat P, McManus A, Maycock B, Bowe S, et al. Randomized controlled trial of proactive web-based
alcohol screening and brief intervention for university students. Arch Intern Med 2009 Sep 14;169(16):1508-1514. [doi:
10.1001/archinternmed.2009.249] [Medline: 19752409]

33. Kypri K, Langley JD, Saunders JB, Cashell-Smith ML, Herbison P. Randomized controlled trial of web-based alcohol
screening and brief intervention in primary care. Arch Intern Med 2008 Mar 10;168(5):530-536. [doi:
10.1001/archinternmed.2007.109] [Medline: 18332300]

34. Kypri K, McCambridge J, Vater T, Bowe SJ, Saunders JB, Cunningham JA, et al. Web-based alcohol intervention for
Māori university students: double-blind, multi-site randomized controlled trial. Addiction 2013 Feb;108(2):331-338 [FREE
Full text] [doi: 10.1111/j.1360-0443.2012.04067.x] [Medline: 22925046]

35. Kypri K, Saunders JB, Williams SM, McGee RO, Langley JD, Cashell-Smith ML, et al. Web-based screening and brief
intervention for hazardous drinking: a double-blind randomized controlled trial. Addiction 2004 Nov;99(11):1410-1417.
[doi: 10.1111/j.1360-0443.2004.00847.x] [Medline: 15500594]

J Med Internet Res 2014 | vol. 16 | iss. 6 | e142 | p.18http://www.jmir.org/2014/6/e142/
(page number not for citation purposes)

Donoghue et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1111/j.1360-0443.2010.02975.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20528806&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2009.02726.x
http://dx.doi.org/10.1111/j.1360-0443.2009.02726.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19922569&dopt=Abstract
http://alcalc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=20150170
http://dx.doi.org/10.1093/alcalc/agq009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20150170&dopt=Abstract
http://www.sign.ac.uk/methodology/checklists.html
http://www.webcitation.org/6LjcEfhx8
http://www.biomedcentral.com/1471-2288/5/13
http://dx.doi.org/10.1186/1471-2288-5-13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15840177&dopt=Abstract
http://www.icap.org/policyissues/drinkingguidelines/standarddrinks/tabid/126/default.aspx
http://www.icap.org/policyissues/drinkingguidelines/standarddrinks/tabid/126/default.aspx
http://www.webcitation.org/6Lii3IZo5
http://handbook.cochrane.org/
http://www.webcitation.org/6PiBcKDDk
http://joi.jlc.jst.go.jp/JST.JSTAGE/joh/48.239?from=PubMed
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16902267&dopt=Abstract
http://dx.doi.org/10.1037/a0023498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21534652&dopt=Abstract
http://www.jmir.org/2011/2/e43/
http://dx.doi.org/10.2196/jmir.1695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21719412&dopt=Abstract
http://dx.doi.org/10.1037/a0014892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19290702&dopt=Abstract
http://www.ascpjournal.org/content/7/1/21
http://www.ascpjournal.org/content/7/1/21
http://dx.doi.org/10.1186/1940-0640-7-21
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23185985&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2011.01.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21316157&dopt=Abstract
http://www.jmir.org/2012/4/e98/
http://dx.doi.org/10.2196/jmir.1883
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22846542&dopt=Abstract
http://europepmc.org/abstract/MED/21823769
http://dx.doi.org/10.1037/a0024753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21823769&dopt=Abstract
http://dx.doi.org/10.1016/j.jsat.2004.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15780546&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2009.249
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19752409&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2007.109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18332300&dopt=Abstract
http://europepmc.org/abstract/MED/22925046
http://europepmc.org/abstract/MED/22925046
http://dx.doi.org/10.1111/j.1360-0443.2012.04067.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22925046&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2004.00847.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15500594&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


36. Lewis MA, Neighbors C, Oster-Aaland L, Kirkeby BS, Larimer ME. Indicated prevention for incoming freshmen:
personalized normative feedback and high-risk drinking. Addict Behav 2007 Nov;32(11):2495-2508 [FREE Full text] [doi:
10.1016/j.addbeh.2007.06.019] [Medline: 17658695]

37. Murphy JG, Dennhardt AA, Skidmore JR, Martens MP, McDevitt-Murphy ME. Computerized versus motivational
interviewing alcohol interventions: impact on discrepancy, motivation, and drinking. Psychol Addict Behav 2010
Dec;24(4):628-639. [doi: 10.1037/a0021347] [Medline: 21198224]

38. Neighbors C, Larimer ME, Lewis MA. Targeting misperceptions of descriptive drinking norms: efficacy of a
computer-delivered personalized normative feedback intervention. J Consult Clin Psychol 2004 Jun;72(3):434-447. [doi:
10.1037/0022-006X.72.3.434] [Medline: 15279527]

39. Neighbors C, Lewis MA, Atkins DC, Jensen MM, Walter T, Fossos N, et al. Efficacy of web-based personalized normative
feedback: a two-year randomized controlled trial. J Consult Clin Psychol 2010 Dec;78(6):898-911. [doi: 10.1037/a0020766]
[Medline: 20873892]

40. Neumann T, Neuner B, Weiss-Gerlach E, Tønnesen H, Gentilello LM, Wernecke KD, et al. The effect of computerized
tailored brief advice on at-risk drinking in subcritically injured trauma patients. J Trauma 2006 Oct;61(4):805-814. [doi:
10.1097/01.ta.0000196399.29893.52] [Medline: 17033544]

41. Palfai TP, Zisserson R, Saitz R. Using personalized feedback to reduce alcohol use among hazardous drinking college
students: the moderating effect of alcohol-related negative consequences. Addict Behav 2011 May;36(5):539-542. [doi:
10.1016/j.addbeh.2011.01.005] [Medline: 21295919]

42. Spijkerman R, Roek MA, Vermulst A, Lemmers L, Huiberts A, Engels RC. Effectiveness of a web-based brief alcohol
intervention and added value of normative feedback in reducing underage drinking: a randomized controlled trial. J Med
Internet Res 2010;12(5):e65 [FREE Full text] [doi: 10.2196/jmir.1465] [Medline: 21169172]

43. Wagener TL, Leffingwell TR, Mignogna J, Mignogna MR, Weaver CC, Cooney NJ, et al. Randomized trial comparing
computer-delivered and face-to-face personalized feedback interventions for high-risk drinking among college students. J
Subst Abuse Treat 2012 Sep;43(2):260-267. [doi: 10.1016/j.jsat.2011.11.001] [Medline: 22197301]

44. Walters ST, Vader AM, Harris TR, Field CA, Jouriles EN. Dismantling motivational interviewing and feedback for college
drinkers: a randomized clinical trial. J Consult Clin Psychol 2009 Feb;77(1):64-73 [FREE Full text] [doi: 10.1037/a0014472]
[Medline: 19170454]

45. Linke S, Brown A, Wallace P. Down your drink: a web-based intervention for people with excessive alcohol consumption.
Alcohol Alcohol 2004;39(1):29-32 [FREE Full text] [Medline: 14691071]

46. Khadjesari Z, Murray E, Kalaitzaki E, White IR, McCambridge J, Thompson SG, et al. Impact and costs of incentives to
reduce attrition in online trials: two randomized controlled trials. J Med Internet Res 2011;13(1):e26 [FREE Full text] [doi:
10.2196/jmir.1523] [Medline: 21371988]

47. Health and Social care Information Centre. Statistics on Alcohol: England 2013 URL: http://www.hscic.gov.uk/catalogue/
PUB10932/alc-eng-2013-rep.pdf [accessed 2014-05-20]

48. Bewick BM, West R, Gill J, O'May F, Mulhern B, Barkham M, et al. Providing web-based feedback and social norms
information to reduce student alcohol intake: a multisite investigation. J Med Internet Res 2010;12(5):e59 [FREE Full text]
[doi: 10.2196/jmir.1461] [Medline: 21169171]

49. Patton R, Deluca P, Kaner E, Newbury-Birch D, Phillips T, Drummond C. Alcohol screening and brief intervention for
adolescents: the how, what and where of reducing alcohol consumption and related harm among young people. Alcohol
Alcohol 2014;49(2):207-212 [FREE Full text] [doi: 10.1093/alcalc/agt165] [Medline: 24232178]

Abbreviations
AUDIT: Alcohol Use Disorders Identification Test
eSBI: electronic screening and brief intervention
MCV: mean corpuscular volume
NIHR: National Institute for Health Research
SBI: screening and brief intervention
SIGN: Scottish Intercollegiate Guidelines Network

J Med Internet Res 2014 | vol. 16 | iss. 6 | e142 | p.19http://www.jmir.org/2014/6/e142/
(page number not for citation purposes)

Donoghue et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/17658695
http://dx.doi.org/10.1016/j.addbeh.2007.06.019
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17658695&dopt=Abstract
http://dx.doi.org/10.1037/a0021347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21198224&dopt=Abstract
http://dx.doi.org/10.1037/0022-006X.72.3.434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15279527&dopt=Abstract
http://dx.doi.org/10.1037/a0020766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20873892&dopt=Abstract
http://dx.doi.org/10.1097/01.ta.0000196399.29893.52
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17033544&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2011.01.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21295919&dopt=Abstract
http://www.jmir.org/2010/5/e65/
http://dx.doi.org/10.2196/jmir.1465
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169172&dopt=Abstract
http://dx.doi.org/10.1016/j.jsat.2011.11.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22197301&dopt=Abstract
http://europepmc.org/abstract/MED/19170454
http://dx.doi.org/10.1037/a0014472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19170454&dopt=Abstract
http://alcalc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=14691071
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14691071&dopt=Abstract
http://www.jmir.org/2011/1/e26/
http://dx.doi.org/10.2196/jmir.1523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21371988&dopt=Abstract
http://www.hscic.gov.uk/catalogue/PUB10932/alc-eng-2013-rep.pdf
http://www.hscic.gov.uk/catalogue/PUB10932/alc-eng-2013-rep.pdf
http://www.jmir.org/2010/5/e59/
http://dx.doi.org/10.2196/jmir.1461
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21169171&dopt=Abstract
http://alcalc.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=24232178
http://dx.doi.org/10.1093/alcalc/agt165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24232178&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by G Eysenbach; submitted 19.12.13; peer-reviewed by P Wallace, P Bendtsen; comments to author 11.02.14; revised version
received 26.03.14; accepted 28.04.14; published 02.06.14

Please cite as:
Donoghue K, Patton R, Phillips T, Deluca P, Drummond C
The Effectiveness of Electronic Screening and Brief Intervention for Reducing Levels of Alcohol Consumption: A Systematic Review
and Meta-Analysis
J Med Internet Res 2014;16(6):e142
URL: http://www.jmir.org/2014/6/e142/ 
doi:10.2196/jmir.3193
PMID:24892426

©Kim Donoghue, Robert Patton, Thomas Phillips, Paolo Deluca, Colin Drummond. Originally published in the Journal of Medical
Internet Research (http://www.jmir.org), 02.06.2014. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is properly
cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this copyright
and license information must be included.

J Med Internet Res 2014 | vol. 16 | iss. 6 | e142 | p.20http://www.jmir.org/2014/6/e142/
(page number not for citation purposes)

Donoghue et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.jmir.org/2014/6/e142/
http://dx.doi.org/10.2196/jmir.3193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24892426&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

