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ABSTRACT

We assessed the reliability and dimensional structure of the Alcohol Use Disorders
Identification Test (AUDIT) among bar patrons in a rural area of South Africa. In total,
406 bar patrons completed a questionnaire containing the AUDIT, and demographic and
psychosocial measures. The participants consisted of 314 (77.3%) males and 92 (22.6%)
females. Their combined mean age was 30.0 years (SD = 8.45). The data were analysed
using Confirmatory Factor Analysis (CFA) and Cronbach’s alpha reliability analysis which
were conducted separately for males and females. We found that Cronbach’s alpha for
the AUDIT was 0.81 and 0.72 for the males and females, respectively. CFA supported
a two-factor and three-factor model for the males but failed to support a one-factor,
two-factor, or three-factor model for the females. The results suggest that the AUDIT
is highly reliable, but that potential gender differences in its factor structure should be
considered, particularly when applied in new contexts.
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consumption (three items), dependence
(three items), and alcohol-related con-
sequences (four items). In sub-Saharan
Africa (SSA) the 10-item AUDIT has been
employed extensively in studies among
males and females in countries as diverse
as South Africa (Kader et al., 2012; Peltzer
et al., 2009), Angola (Cheng et al., 2012),
Kenya (Luchters et al., 2011), Nigeria (Li
et al., 2010), Rwanda (Harbertson et al.,
2013), and Tanzania (Mongi et al., 2013).
Most of the studies have involved popula-
tions in community (Clausen et al., 2005;
2006; Li et al., 2010), health care (Kader et
al., 2012), educational (Betancourt & Her-
rera, 2006; Pengpid et al., 2013), military
(Cheng et al., 2012), and to a much lesser
extent bar, restaurant and recreational
settings (Choi et al., 2014; Kalichman et
al., 2012; Mongi et al., 2013). Despite this
extensive use, however, further research
is needed to continue to evaluate the psy-
chometric properties and dimensions of
the AUDIT when used in SSA settings.

In general, the AUDIT has been found
to have good internal consistency reliabil-
ity in studies in the SSA region, as indicat-
ed by Cronbach’s alphas of between 0.71
and 0.92 (Chishinga et al., 2011; Farley et
al., 2010; Louw et al., 2011; Martinez et
al., 2008: Naidoo et al., 2013; Nakimuli-
Mpungu et al., 2011; Peltzer et al., 2011;
2012; Peng et al., 2012; Pengpid et al.,
2013). Indeed, we are not aware of any
studies conducted in SSA that have re-
ported a Cronbach’s alpha of less than
0.70 for the AUDIT.

There have been relatively few studies
in the SSA region (except Chishinga et al.,
2011; Peng et al., 2012) which have as-
sessed the dimensional structure of the
AUDIT using either exploratory factor
analysis (EFA) or confirmatory factor anal-
ysis (CFA). In instances (mainly outside
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SSA) where a factor analytical study of the
AUDIT has been conducted, the original
three-component dimensional structure
(Saunders et al., 1993) has not always
been supported. Instead, most research
using PCA or EFA, which has involved sys-
tematic and multi-country studies, has
revealed between one and two factors
(Karno et al., 2000; Maisto et al., 2000).
Similarly, studies using CFA have gener-
ally supported two factors (see reviews of
Reinert & Allen, 2007; Rist et al., 2009);
and later studies (e.g. Cook et al., 2011;
Peng et al.,, 2012). Fewer studies have
supported the three factor (Shevlin &
Smith, 2007) or one factor models (Carey
et al., 2003).

More research is also needed to assess
the validity of the individual AUDIT items
in varied settings in SSA. Item-level analy-
ses have revealed problems with respect
to certain items (Knibbe et al., 2006).
Some items that are of particularconcern
include Item 6 (morning drinking) and
ltem 9 (injury to self or others) (Karno et
al., 2000; Peng et al., 2012). The possibil-
ity that participants interpret each AUDIT
item differently to the intended manner
has not been investigated extensively in
SSA settings.

In summary, the AUDIT is put forward
as a useful internationally validated tool
for assessing and screening for hazard-
ous or harmful alcohol use (Saunders et
al., 1993). It is usually highly reliable, but
studies have not always supported its orig-
inally proposed three-dimensional struc-
ture (Saunders et al., 1993). Furthermore,
while used extensively in various settings,
the AUDIT’s utility in research studies
among bar/tavern patrons in countries
in SSA, such as South Africa, still needs
further examination. Consequently, this
study was conducted to determine the ex-



tent to which the AUDIT is an appropriate
and valid tool for use in research among
bar/tavern patrons in bar/tavern settings
in a rural area of South Africa. The present
study sought to assess the dimensional
structure of the AUDIT, using CFA, among
male and female bar/tavern patrons in
two rural villages in North West province,
South Africa. A further aim of the study
was to assess the internal consistency reli-
ability of the AUDIT in the same sample.
The final aim was to assess participants’
patterns of responses on each AUDIT item.

METHOD

Design and Participants

The research was approved by the Eth-
ics Committee of the South African Medi-
cal Research Council (Protocol number
EC10-13) and the Centers for Disease
Control and Prevention.

The study was conducted among male
and female bar/tavern patrons in two
rural villages in North West Province, in
South Africa. The study employed a cross-
sectional design in which participants
were recruited from within bar/tavern
settings using purposive sampling. The
participating bars were those that met
the criteria of having: (i) at least 30 pa-
trons on a normal weekday; (ii) at least
25% of the patrons as female; and (iii) a
relatively stable clientele over time. The
bar/tavern patrons were recruited sys-
tematically from the selected venues
with every third person who crossed a
predetermined intercept zone being ap-
proached and invited to take part in the
study. Those who were eligible had to: (i)
be at least 18 years old; (ii) visit the bar/
tavern at least once a month; and (iii) not
be intoxicated at the time of recruitment.
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Measures

We used an interviewer-administered
guestionnaire which comprised various
measures that were relevant to our initial
study on alcohol use and sexual risk be-
haviour (Nkosi et al., 2014). The measures
that are relevant for the current analy-
ses were those that assessed the partici-
pants’” demographic characteristics and
alcohol consumption. The demographic
factors that were assessed were age, gen-
der, education level, marital status, and
employment status. The ten-item Alcohol
Use Disorders Identification Test (AUDIT)
(Babor et al., 2001) was used to assess the
participants’ alcohol consumption.

Procedure

We obtained permission to conduct
the study in the selected drinking venues
from the establishments’ managers and/
or owners. Fieldworkers visited the bars/
taverns during peak drinking periods (Fri-
day evenings, Saturdays and Sundays) to
conduct face-to-face interviews with the
patrons. Informed consent was obtained
from eligible bar patrons who were will-
ing to take part in the study. The partici-
pants were then interviewed by the field-
workers in quiet places in and around the
bars/taverns. At the end of the interview
they were given a t-shirt and a resource
list with contact details of local counsel-
ling and treatment services that deal with
problems related to alcohol consumption
and sexual risk behaviour.

Statistical Analysis

We conducted CFA and Cronbach’s al-
pha reliability analyses. All statistical anal-
yses were conducted for the males and
females separately.

Three alternative factor models were
fitted using CFA. We used the STATA confa
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command (Kolenikov, 2009) which fits CFA
using maximum likelihood. The three (fac-
tor) models that we specified were: (1) a
single factor model, for which all ten AU-
DIT items were specified to load on the one
factor; (2) a two-factor model, for which
ltems 1-3, and Items 4-10 were specified
to load on Factor 1 and Factor 2, respec-
tively; and (3) a three-factor model, for
which Items 1-3, Items 4-6, and Items 7-10
were specified to load on Factor 1, Factor
2, and Factor 3, respectively. We extracted
several statistical indices to determine
how well each of the three hypothesised
latent structure models (the number of “a
priori” factors and the constituent items)
fit our data. We used the Chi-square test,
the root mean square error of approxima-
tion (RMSEA), the comparative fit index
(CF1), and the standardized root mean
square residual (SRMR) to determine the
model fit. Goodness of fit was based on
the following rules of thumb: Chi-square
to degrees of freedom ratio (x%/df) < 2;
RMSEA < 0.05; CFl > 0.95; and SRMR <
0.08 (Hu & Bentler, 1999; MacCallum et
al., 1996; Tabachnick & Fidell, 2013).

We conducted Cronbach’s alpha reli-
ability analyses to determine the internal
consistency of the full 10-item AUDIT as
well as the scales that would be made up
of the sub-sets of AUDIT items that were
specified inthe three models. These scales
and sub-scales comprise: (a) the full set of
10 items; (b) Items 1-3 (consumption di-
mension); (c) Items 4-6 (dependence di-
mension); (d) Items 7-10 (consequences
dimension); and (e) Items 4-10 (alcohol-
related problems dimension).

RESULTS

The participants consisted of 314 males
and 92 females, with a mean age for
both genders of 30.0 years (SD=8.45). As
shown in Table 1, most of the participants
had up to a Grade 12 level of education,
most were single, and just over half were
unemployed.

Table 2 depicts the males’ and females’
scores on each of the ten AUDIT items. As
shown, the participants’ mean scores on
ltems 1, 2 and 3 were at or above the mid-

Table 1. Participants’ demographic characteristics
Variables Total sample (N=406) Male (N=314) Female (N=92)
N (%) N (%) N (%)
Age 18-24 112 (27.6) 78 (24.8) 34 (37.0)
25-29 105 (25.9) 88 (28.0) 17 (18.5)
30-34 90 (22.2) 60 (19.1) 30 (32.6)
>34 99 (24.4) 88 (28.0) 11 (12.0)
Education <grade 12 289 (71.5) 227 (72.5) 62 (68.1)
>grade 12 115 (28.5) 86 (27.5) 29 (31.9)
Marital status Single 297 (73.2) 221 (70.4) 76 (82.6)
Cohabiting 39 (9.6) 36 (11.5) 3(3.3)
Married 60 (14.8) 49 (15.6) 11 (12.0)
Other* 10 (2.5) 8(2.5) 2(2.2)
Employment status Employed 229 (56.5) 207 (66.1) 22 (23.9)
Unemployed 176 (43.5) 106 (33.9) 70 (76.1)

*other includes divorced, separated, and widowed. Note: Totals do not always add up due to missing data.
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Table 2.
females
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Mean scores and standard deviations (SD) on the AUDIT items for males and

Males Females

Mean SD Mean SD t

1. How often do you have a drink containing alcohol?

2.58 0.92 1.96 1.00 5.62%**

2. How many drinks containing alcohol do you have on a typical day 3.48 0.96 2.88 1.13 4.40***

when you are drinking?

3. How often do you have six or more drinks on one occasion? 2.12 1.16 1.63 1.11 3.45%**

4. How often during the last year have you found that you were not 1.18 1.34 0.77 1.12

able to stop drinking once you had started?

5. How often during the last year have you failed to do what was 0.82 1.15 0.44 092

normally expected of you because of drinking?

2.82%*

3.08%**

6. How often during the last year have you needed a first drink in the  0.83 1.28 0.51 098 2.43*
morning to get yourself going after a heavy drinking session?

7. How often during the last year have you had a feeling of guilt or 1.20 1.35 0.78 1.19

remorse after drinking?

2.75%*

8. How often during the last year have you been unable to remember 0.72  1.18 0.19  0.50 5.97***
what happened the night before because of your drinking?

9. Have you or someone else been injured because of your drinking? 0.27 0.66  0.13 0.47 2.14%

10. Has a relative, friend, doctor, or other health care worker been 1.03 1.40 0.67 1.18 2.40*
concerned about your drinking or suggested you cut down?

*p<0.05; **p<0.01; ***p<0.001w

point of the range of scores (i.e. around
“2”). However, scores on the remaining
seven items were all much closer to “1”
which represents an infrequent (i.e. less
than monthly or never) occurrence of the
various alcohol-related outcomes. The
males had a significantly higher mean
score than the females on each item.

The results of the CFA for the male
sample (Table 3) revealed that Models 2
and 3 met all the model fit criteria (while
Model 1 did not). Model 3 was a slightly
better fit than Model 2 as it performed
slightly better with regard to three of
the four fit criteria i.e. having a lower ?
to df ratio, a lower RMSEA, and a higher
CFl. Table 3 also shows that all the fac-
tor loadings for each item in each of the
three models were positive and statisti-
cally significant. In addition, almost all
the loadings were high (ranging between
0.42-0.85) except for those for AUDIT

ltem 9 (which ranged between 0.26 and
0.29) in all three models.

For the females (see Table 4), none of
the three models demonstrated a good fit
for the observed data as none met any of
the model fit criteria. Table 4 also shows
that the factor loadings were positive
and generally significant except for Item
1 in Model 1, Item 9 in Models 1 and 2,
and Item 8 in Model 3. The factor load-
ing of Item 1 in Model 1 (0.20), Item 8 in
all three models (0.20, 0.20 and 0.10, re-
spectively), and Item 9 in all three mod-
els (0.09, 0.10 and 0.16, respectively) was
low.

Table 5 indicates that there were very
good Cronbach’s alphas for the total
sample, the males, and the females for
the 10-items (full AUDIT), and the 7-items
(combined dependence/consequences
dimension). However, Cronbach’s alpha
was only moderately high for the items

27



MOROIJELE ET AL.

Table 3. Factor loadings (standard errors), factor covariance, and fit indices for three
alternative factor models of the AUDIT for the males (n=282)
Model 1 Model 2 Model 3
Factor 1: Factor 1: Factor 2: Factor 1: Factor 2: Factor 3:
Hazardous Alcohol Alcohol- Alcohol Dependence  Alcohol-
drinking consumption related consumption related
problems consequences
Item
1. How often do you have a drink 0.42 (0.05)* 0.46 (0.05)* 0.46 (0.05)*
containing alcohol?
2. How many drinks containing 0.46 (0.06)* 0.51 (0.06)* 0.51 (0.06)*
alcohol do you have on a typical
day when you are drinking?
3. How often do you have sixor  0.82(0.07)* 1.09 (0.07)* 1.09 (0.07)*
more drinks on one occasion?
4. How often during the last year 0.82 (0.08)* 0.80 0.80 (0.08)*
have you found that you were (0.08)*
not able to stop drinking once
you had started?
5. How often during the last year 0.68 (0.07)* 0.73 0.69 (0.07)*
have you failed to do what (0.07)*
was normally expected of you
because of drinking?
6. How often during the last year 0.67 (0.08)* 0.68 0.66 (0.08)*
have you needed a first drink (0.08)*
in the morning to get yourself
going after a heavy drinking
session?
7. How often during the last year 0.80 (0.08)* 0.84 0.85 (0.08)*
have you had a feeling of guilt (0.08)*
or remorse after drinking?
8. How often during the last 0.64 (0.07)* 0.69 0.71 (0.07)*
year have you been unable to (0.07)*
remember what happened the
night before because of your
drinking?
9. Have you or someone else 0.26 (0.04)* 0.28 0.29 (0.04)*
been injured because of your (0.04)*
drinking?
10. Has a relative, friend, doctor, or 0.75 (0.09)* 0.77 0.78 (0.09)*
other health care worker been (0.09)*
concerned about your drinking
or suggested you cut down?
Factor Covariance
Factor 1 1.00 1.00 1.00
Factor 2 0.65 (0.06)* 1.00  0.74(0.07)* 1.00
Factor 3 0.58 (0.07)* 1.00 (0.06)* 1.00
Goodness of Fit Indices
X2 117.26 57.07 50.63
df 35 34 32
p-value 0.000 0.008 0.019
RMSEA 0.092 0.049 0.046
CFI 0.84 0.96 0.97
RMSR 0.07 0.05 0.05

x*: Chi-square; df: degrees of freedom; RMSEA: root-mean-square error of approximation; CFl: comparative fit index;
RMSR: root-mean-square residual *p<0.05
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Table 4. Factor loadings (standard errors), factor covariance, and fit indices for three
alternative factor models of the AUDIT for the females (n=76)

Model 1 Model 2 Model 3
Factor 1: Factor 1: Factor 2: Factor 1: Factor 2: Factor 3:
Hazardous Alcohol Alcohol- Alcohol Dependence Alcohol-
drinking consumption related consumption related
problems consequences
Item
1. How often do you have adrink 0.20(0.11) 0.40(0.11)* 0.40 (0.11)*
containing alcohol?
2. How many drinks containing 0.44 (0.14)* 0.47 (0.15)* 0.47 (0.16)*
alcohol do you have on a typical
day when you are drinking?
3. How often do you have sixor  0.50(0.14)* 0.88 (0.18)* 0.87 (0.18)*
more drinks on one occasion?
4. How often during the last year 0.77 (0.13)* 0.76 0.79 (0.14)*
have you found that you were (0.13)*
not able to stop drinking once
you had started?
5. How often during the last year 0.59 (0.11)* 0.61 0.60 (0.11)*
have you failed to do what (0.11)*
was normally expected of you
because of drinking?
6. How often during the last year 0.47 (0.13)* 0.48 0.45 (0.14)*
have you needed a first drink (0.13)*
in the morning to get yourself
going after a heavy drinking
session?
7. How often during the last year 0.53 (0.15)* 0.53 0.74 (0.17)*
have you had a feeling of guilt (0.16)*
or remorse after drinking?
8. How often during the last 0.20 (0.06)* 0.20 0.10 (0.86)
year have you been unable to (0.06)*
remember what happened the
night before because of your
drinking?
9. Have you or someone else 0.09 (0.07) 0.10 (0.07) 0.16 (0.08)*
been injured because of your
drinking?
10. Has a relative, friend, doctor, or 0.46 (0.14)* 0.47 0.77 (0.20)*
other health care worker been (0.15)*
concerned about your drinking
or suggested you cut down?
Factor Covariance
Factor 1 1.00 1.00 1.00
Factor 2 0.51(0.15)*  1.00  0.54(0.16)* 1.00
Factor 3 0.36 (0.17)* 0.62 (0.19)* 1.00
Goodness of Fit Indices
x> 82.36 70.56 68.16
df 35 34 32
p 0.000 0.0002 0.0002
RMSEA 0.134 0.120 0.123
CFI 0.00 0.37 0.40
RMSR 0.10 0.09 0.08

x*: Chi-square; df: degrees of freedom; RMSEA: root-mean-square error of approximation; CFl: comparative fit index;
RMSR: root-mean-square residual *p<0.05
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Table 5. Cronbach’s alphas

Dimensions AUDIT items Total Males Females
Full AUDIT 1-10 0.808 0.808 0.719
Alcohol consumption 1-3 0.687 0.684 0.582
Dependence 4-6 0.600 0.583 0.613
Alcohol-related consequences 7-10 0.632 0.633 0.502
Alcohol-related problems (Dependence and consequences) 4-10 0.758 0.756 0.696

making up the three sub-dimensions
(i.e. consumption, dependence, alcohol-
related consequences), particularly for
the women.

DISCUSSION

The primary purposes of this study
were to examine the reliability and factor
structure of the AUDIT among male and
female adults who were recruited from
bars and taverns in a rural area of South
Africa. This is one of the first studies of
this kind to be conducted in SSA (apart
from Chishinga et al., 2011; Peng et al.,
2012), and in a cultural context in which
the reliability and the validity of the AU-
DIT may be somewhat different from the
cultural contexts in which most similar
analyses have been conducted. Based on
the assumption of the gendered nature of
alcohol consumption (Bond et al., 2010),
we analysed all the data separately for
the males and females separately. The re-
sults supported this choice given the sig-
nificant differences in males’ and females’
mean scores on all the AUDIT items, and
the CFA results.

The findings of the CFA for the males
concur with the trend of previous re-
search in having supported a three-factor
and two factor-model, but not support-
ing a one-factor model (Cook et al., 2011;
Reinert & Allen, 2007). These results are
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consistent with those of similar analyses
that were conducted for general popu-
lation samples of men in two countries
in SSA: Uganda and Nigeria (Peng et al.,
2012).

On the other hand, the CFA for the fe-
males failed to support a three-factor,
two-factor, or one-factor model. We are
aware of a few other studies reporting
similar findings. For example, in their
cross-national study involving 15 coun-
tries, Peng and colleagues (2012) were
generally less likely to lend support to any
of the three models (i.e. the one-factor,
two-factor or three-factor model) for the
study’s female sub-samples than for its
male sub-samples. For the female sub-
samples from the countries in SSA (Nige-
ria and Uganda) specifically, Peng et al.
(2012) failed to support any of the three
models for women in Nigeria, but did sup-
port a two-factor and one-factor model
for women in Uganda.

The internal consistency reliability of
the full 10-item AUDIT was high for both
males and females, which is consistent
with general findings of studies globally
(Reinert & Allen, 2007) and in SSA (Chish-
inga et al., 2011; Farley et al., 2010; Louw
et al.,, 2011; Martinez et al., 2008; Naid-
oo et al., 2013; Nakimuli-Mpungu et al.,
2011; Peltzer et al., 2011; 2012; Peng et
al., 2012; Pengpid et al., 2013). However,
Cronbach’s alpha was not as high for any
of the three proposed sub-dimensions



of the AUDIT, although it was just under
0.70 for the seven-item combined de-
pendence/consequences items for both
males and females.

A subsidiary aim of the study was to as-
sess the participants’ patterns of respons-
es on each of the AUDIT items. Examina-
tion of the participants’ mean scores on
each AUDIT item revealed high levels of
endorsement of Items 1-3, but lower
levels of endorsement of the remaining
items. This concurs with the males’ CFA
finding which supported the two models
in which Items 1 to 3 were not included
with other items, but failed to support
the model in which Items 1 to 3 were
included with the remaining items (i.e.
Model 1). Some authors have indicated
that higher mean scores on the earlier
appearing items could be due to an order
effect (Bischof et al., 2005; De Meneses-
Gaya et al., 2009). However, in the pres-
ent study, conducted among regular bar/
tavern patrons in a high consumption
country where binge drinking is common-
place, it is not surprising to find partici-
pants endorsing these consumption items
to a greater extent than the remaining de-
pendence and consequences items.

The validity of individual AUDIT items
may differ cross-culturally (Knibbe et al.
2006). The AUDIT items which seemed to
be most problematic in this study were
ltem 1 (frequency of consumption) and
Item 8 (memory loss) for the females, and
Item 9 (injury to self or others) for both
the males and the females. The observed
low and non-significant loading of Item
1 on the first factor for women may re-
flect the observation that while women in
South Africa drink relatively infrequently,
their rate of binge drinking per occasion
is relatively high (Peltzer & Ramlagan,
2009), not unlike their male counterparts.

RELIABILITY OF AUDIT

Indeed, other studies have found alco-
hol frequency to have a low correlation
with the other AUDIT items (Knibbe et al.
2006). The observed non-significant load-
ing of memory loss (Item 8) on Factor 3
(i.e. alcohol-related consequences) for
the women may be due to the overall low
level of reporting of memory loss among
the women in the sample. Item 9 was
problematic in terms of participants’ low
level of endorsement on it, its low (but
significant) loading on all the factors in
the CFA for the males, and its non-signifi-
cant loadings for the females. A problem
with Item 9 has been observed by other
investigators (Karno et al., 2000; Kelly et
al., 2010; Kypri et al., 2002; Peng et al.,
2012) who have questioned how the in-
jury item might be interpreted. In the cur-
rent study among bar-goers, low endorse-
ment of ltem 9 may seem surprising, but
participants may conceivably have inter-
preted the question to refer to a more
severe level of harm than minor scrapes,
bruises and falls that may occur relatively
routinely due to alcohol consumption in
drinking settings.

This study provides a potentially valu-
able addition to the literature by exam-
ining the factor structure of the 10-item
AUDIT with patrons of bars and taverns in
rural areas of South Africa. However, its
main limitation is the small sample size
for the females which limits our ability to
be conclusive about the results. Another
possible shortcoming is the limited gener-
alizability of the findings to other popula-
tions.

Further validation studies on the AU-
DIT are warranted among populations of
males and females in SSA. We recommend
continued studies on the psychometric
properties of the AUDIT, including its fac-
tor structure with larger samples, and its
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specificity and sensitivity at different cut-
off points. However, this study supports
the growing body of literature supporting
the two- and three-dimensional struc-
ture of the AUDIT in diverse populations
and settings globally, particularly among
males, and has important implications for
research and clinical care.

ACKNOWLEDGEMENTS

This paper was supported by the Presi-
dent’s Emergency Plan for AIDS Relief
(PEPFAR) through the Centers for Dis-
ease Control and Prevention, Cooperative
Agreement Number 5U2GPS001137-4. Its
contents are solely the responsibility of
the authors and do not necessarily repre-
sent the official views of the Centers for
Disease Control and Prevention. We are
very grateful to the Community Advisory
Board (CAB) for their support throughout
the study, the bar owners and managers
who gave us permission to conduct the
research in their venues, as well as the
bar patrons who took part in this study.

REFERENCES

Babor, T. F., Higgins-Biddle, J. C., Saunders,
J. B., & Monteiro, M. G. (2001). The
Alcohol Use Disorders ldentification
Test: Guidelines for Use in Primary
Care (2nd ed.). Geneva, Switzerland:
World Health Organisation.

Betancourt, O. A., & Herrera, M. M.
(2006). Alcohol and drug problems
and sexual and physical abuse at
three urban high schools in Mthatha.
South African Family Practice, 48(4),
17-17c.

Bischof, G., Reinhardt, S., Grothues, J., Dy-
bek, I., Meyer, C., Hapke, U, . .. Rumpf,

32

H. J. (2005). Effects of item sequence
on the performance of the AUDIT in
general practices. Drug and Alcohol
Dependence, 79(3), 373-377. doi:
10.1016/j.drugalcdep.2005.03.002

Bond, J.C., Roberts, S.C.M., Greenfield,
T.K., Rachael, K., Ye, Y., & Nayak, M.B.
(2010). Gender differences in public
and private drinking contexts: a multi-
level GENACIS analysis. International
Journal of Environmental Research
and Public Health, 7, 2136-60.

Carey, K. B., Carey, M.P.,, & Chandra, P.S.
(2003). Psychometric evaluation of
the Alcohol Use Disorders Identifi-
cation Test and short Drug Abuse
Screening Test with psychiatric pa-
tients in India. Journal of Clinical Psy-
chiatry, 64, 767-774.

Cheng, K. G., Ortiz, D. J., Weiss, R. E., Shi,
L., Ovalle-Bahamdn, R. E., Ernesto,
F., . .. Bing, E. G. (2012). Patterns
of alcohol consumption and factors
influencing  problematic  drinking
among Angolan soldiers. Journal of
Substance Use, 17(2), 138-149. doi:
10.3109/14659891.2010.538462

Chisinga, N., Kinyanda, E., Weiss, H. A., Pa-
tel, V., Ayles, H., & Seedat, S. (2011).
Validation of brief screening tools for
depressive and alcohol use disorders
among TB and HIV patients in primary
care in Zambia. BMC Psychiatry, 11,
75. doi: 10.1186/1471-244X-11-75.

Choi, K. W., Abler, L. A., Watt, M. H., Ea-
ton, L. A., Kalichman, S. C., Skinner,
D., ... Sikkema, K. J. (2014). Drinking
before and after pregnancy recogni-
tion among South African women:
the moderating role of traumatic ex-
periences. BMC Pregnancy and Child-
birth, 14, 97.

Clausen, T., Charlton, K. E., & Holmboe-
Ottesen, G. (2006). Nutritional status,



tobacco use and alcohol consumption
of older persons in Botswana. The
Journal of Nutrition, Health & Aging,
10(2), 104-110.

Clausen, T., Romgren, T. |., Rossow, 1., In-

gstad, B., Molebatsi, R. M., & Holm-
boe-Ottesen, G. (2005). Patterns of
alcohol consumption among older
persons in Botswana. Contemporary
Drug Problems, 32(2), 171.

Cook, S., De Stavola, B., Saburova, L., Kiry-

anov, N., Vasiljev, M., McCambridge,
J.,, ... Leon, D. A. (2011). Socio-de-
mographic predictors of dimensions
of the AUDIT score in a popula-
tion sample of working-age men in
Izhevsk, Russia. Alcohol and Alcohol-
ism, 46(6), 702-708. doi: 10.1093/al-
calc/agr076

De Meneses-Gaya, C., Zuardi, A.W., Lou-

reiro, S.R., & Crippa, J.A.S. (2009).
Alcohol Use Disorders Identification
Test (AUDIT): an updated systematic
review of psychometric properties.
Psychology & Neuroscience, 2, 83-97.

Farley, J., Miller, E., Zamani, A., Tep-

per, V., Morris, C., Oyegunle, M., . .
. Blattner, W. (2010). Screening for
hazardous alcohol use and depressive
symptomatology among HIV-infected
patients in Nigeria: prevalence, pre-
dictors, and association with adher-
ence. AIDS Care, 9(4), 218-226. doi:
10.1177/1545109710371133

Harbertson, J., Grillo, M., Zimulinda,

E., Murego, C., Brodine, S., May,
S., . .. Shaffer, R. (2013). HIV serop-
revalence, associated risk behavior,
and alcohol use among male Rwanda
Defense Forces military personnel.
AIDS and Behavior, 17(5), 1734-1745.
doi: 10.1007/s10461-012-0343-6

Hu, L-T., & Bentler, P. M. (1999). Cutoff

criteria for fit indexes in covariance

RELIABILITY OF AUDIT

structure analysis: conventional cri-
teria versus new alternatives. Struc-
tural Equation Modeling: A Multi-
disciplinary Journal, 6(1), 1-55. doi:
10.1080/10705519909540118

Kader, R., Seedat, S., Koch, J. R., & Parry,

C. D. (2012). A preliminary investiga-
tion of the AUDIT and DUDIT in com-
parison to biomarkers for alcohol and
drug use among HIV-infected clinic at-
tendees in Cape Town, South Africa.
African Journal of Psychiatry, 15(5).
doi: 10.4314/ajpsy.v15i5.43

Kalichman, S. C., Watt, M., Sikkema, K.,

Skinner, D., & Pieterse, D. (2012).
Food insufficiency, substance use,
and sexual risks for HIV/AIDS in in-
formal drinking establishments, Cape
Town, South Africa. Journal of Urban
Health 89(6), 939-951. doi: 10.1007/
s11524-012-9686-6

Karno, M., Granholm, E., & Lin, A. (2000).

Factor structure of the Alcohol Use
Disorders ldentification Test (AUDIT)
in a mental health clinic sample. Jour-
nal of Studies on Alcohol and Drugs,
61, 751-758.

Kelly, T.M., & Donovan, J.E. (2001). Con-

firmatory factor analysis of the Alco-
hol Use Disorders Identification Test
(AUDIT) among adolescents treated
in emergency departments. Journal
of Studies on Alcohol and Drugs, 62,
838-42.

Knibbe, R.A., Derickx, M., Kuntsche, S.,

Grittner, U., & Bloomfield, K. (2006).
A comparison of the Alcohol Use Dis-
order Identification Test (AUDIT) in
general population surveys in nine
European countries. Alcohol & Alco-
holism, 41, i19-25

Kolenikov, S. (2009). Confirmatory factor

analysis using confa. Stata Journal,
9(3), 329-373.

33



MOROIJELE ET AL.

Kypri, K., McGee, R., Saunders, J. B,
Langley, J. D.,, & Dean, J. |. (2002).
Interpretation of items in the AUDIT
guestionnaire. Alcohol & Alcoholism
37(5), 465-467. doi: doi:10.1093/al-
calc/37.5.465.

Li, Q., Wilsnack, R., Wilsnack, S., & Kristjan-
son, A. (2010). Cohabitation, gender,
and alcohol consumption in 19 coun-
tries: a multilevel analysis. Substance
Use & Misuse, 45(14), 2481-2502.
doi: 10.3109/10826081003692106

Louw, J., Peltzer, K., & Matseke, G. (2011).
Prevalence of alcohol use and asso-
ciated factors in pregnant antenatal
care attendees in Mpumalanga, South
Africa. Journal of Psychology in Africa,
21(4), 567-572.

Luchters, S., Geibel, S., Syengo, M., Lango,
D., King’ola, N., Temmerman, M., &
Chersich, M. F. (2011). Use of AUDIT,
and measures of drinking frequency
and patterns to detect associations
between alcohol and sexual behav-
iour in male sex workers in Kenya.
BMC Public Health, 11, 384. doi:
10.1186/1471-2458-11-384.

MacCallum, R.C., Browne, M.\W., & Suga-
wara, H.M. (1996). Power analysis
and determination of sample size for
covariance structure modeling. Psy-
chological Methods, 1, 130-49.

Maisto, S.A., Carey M. P, Carey, K. B,,
Bordon, C.M., & Gleason, J.R. (2000).
Use of the AUDIT and the DAST-10 to
identify alcohol and drug use disorder
among adults with a severe and per-
sistent mental illness. Psychological
Assessment, 12, 346-353.

Martinez, P.,, Andia, |I., Emenyonu, N.,
Hahn, J. A., Hauff, E., Pepper, L., &
Bangsberg, D. R. (2008). Alcohol use,
depressive symptoms and the receipt
of antiretroviral therapy in southwest

34

Uganda. AIDS and Behavior, 12(4),
605-612. doi: 10.1007/s10461-007-
9312-x

Mongi, A. S., Baisley, K., Ao, T. T.-H., Chi-
longani, J., Aguirre-Andreasen, A.,
Francis, S.C., ... Kapiga, S. (2013). Fac-
tors associated with problem drinking
among women employed in food and
recreational facilities in Northern Tan-
zania. PLoS ONE, 8(12), e84447. doi:
10.1371/journal.pone.0084447.t001

Naidoo, P.,, Peltzer, K., Louw, J., Mat-
seke, G., Mchunu, G., & Tutshana, B.
(2013). Predictors of tuberculosis (TB)
and antiretroviral (ARV) medication
non-adherence in public primary care
patients in South Africa: a cross sec-
tional study. BMC Public Health, 13,
396.

Nakimuli-Mpungu, E., Musisi, S., Katabira,
E., Nachega, J., & Bass, J. (2011). Prev-
alence and factors associated with
depressive disorders in an HIV+ rural
patient population in southern Ugan-
da. Journal of Affective Disorders,
135(1-3), 160-167. doi: 10.1016/].
jad.2011.07.009

Nkosi, S., Rich, E.P., & Morojele, N.K.
(2014). Alcohol use, sexual relation-
ship power, and unprotected sex
among patrons in bars and taverns in
rural areas of North West Province,
South Africa. AIDS & Behavior, 18(11),
2230-9

Peltzer, K., Davids, S. A., & Njuho, P. (2011).
Alcohol use and problem drinking in
South Africa: findings from a nation-
al population-based survey. African
Journal of Psychiatry, 14, 30-37.

Peltzer, K., Naidoo, P., Matseke, G., Louw,
J., Mchunu, G., & Tutshana, B. (2012).
Prevalence of psychological distress
and associated factors in tuberculosis
patients in public primary care clinics



in South Africa. BMC Psychiatry, 12,
89.

Peltzer, K., Phaswana-Mafuya, N., & Pet-

ros, G. (2009). Hazardous alcohol use
among persons living with human im-
munodeficiency virus infection in the
Eastern Cape. South Africa. Journal of
Psychology in Africa, 19, 247-52.

Peltzer, K., & Ramlagan, S., (2009). Alco-

hol use trends in South Africa. Journal
of Social Sciences, 18, 1-12.

Peng, C. Z., Wilsnack, R. W., Kristjanson,

A. F, Benson, P, & Wilsnack, S. C.
(2012). Gender differences in the
factor structure of the Alcohol Use
Disorders Identification Test in mul-
tinational general population sur-
veys. Drug and Alcohol Dependence,
124(1-2), 50-56. doi: 10.1016/j.dru-
galcdep.2011.12.002

Pengpid, S., Peltzer, K., & Van der Heev-

er, H. (2011). Prevalence of alcohol
use and associated factors in urban
hospital outpatients in South Africa.
International Journal of Environ-
mental Research and Public Health,
8(7), 2629-2639. doi: 10.3390/
ijerph8072629

Pengpid, S., Peltzer, K., van der Heever, H., &

Skaal, L. (2013). Screening and brief in-
terventions for hazardous and harmful
alcohol use among university students
in South Africa: results from a ran-
domized controlled trial. International
Journal of Environmental Research

RELIABILITY OF AUDIT

and Public Health, 10(5), 2043-2057.
doi: 10.3390/ijerph10052043

Reinert, D. F,, & Allen, J. P. (2007). The al-

cohol use disorders identification test:
an update of research findings. [Re-
view]. Alcoholism: Clinical and Experi-
mental Research, 31(2), 185-199. doi:
10.1111/j.1530-0277.2006.00295.x

Rist, F., Glockner-Rist, A., & Demmel, R.

(2009). The Alcohol Use Disorders
Identification Test revisited: estab-
lishing its structure using nonlinear
factor analysis and identifying sub-
groups of respondents using latent
class factor analysis. Drug and Alco-
hol Dependence, 100(1-2), 71-82. doi:
10.1016/j.drugalcdep.2008.09.008

Saunders, J. B., Aasland, O. G., Babor, T.

F., De La Fuente, J. R., & Grant, M.
(1993). Development of the Alco-
hol Use Disorders Identification Test
(AUDIT): WHO Collaborative Project
on Early Detection of Persons with
Harmful Alcohol Consumption-Il. Ad-
diction, 88(6), 791-804.

Shevlin, M., & Smith, G. (2007). The factor

structure and concurrent validity of
the Alcohol Use Disorder Identifica-
tion Test based on a nationally repre-
sentative UK sample. Alcohol & Alco-
holism, 42(6), 582-587. doi: 10.1093/
alcalc/agm045

Tabachnick, B.G. & Fidell, L.S. (2013). Us-

ing multivariate statistics. 6th ed. Bos-
ton: Pearson.

35



