Dogo Rangsang Research Journal UGC Care Group | Journal
ISSN: 2347-7180 Vol-8 Issue-02 2018

The prevalence of alcohol use among SA site-based construction workers and
the psychometric properties of the Alcohol Use Disorders Identification Test
(AUDIT)

SRINIVAS VADTHYA , KUMAR ADIMALLA SRAVAN, KUMAR G VINOD
Department of CIVIL Engineering,
Nagole Institute of Technology & Science,

Mail ID: vsvn444@gmail.com, adimallasravankumar@gmail.com, vinod.kumarg@gmail.com

Kuntloor(V),Hayathnagar(M),Hyderabad,R.R.Dist.-501505.

Abstract

Construction workers in SA are regarded a high-risk group in the context of HIV/AIDS. Excessive alcohol use is associated with risky
lifestyles and lack of condom use, decreased uptake of HIV testing, and poor adherence to ARV treatment. Excessive alcohol consumption is
also associated with depression and illicit drug use. Screening is widely employed in the detection of problematic alcohol consumption; the
Alcohol Use Disorders Identification Test (AUDIT) being extensively used for this purpose. This study examines both the psychometric
properties of the AUDIT (one-, two-, and three-factor models) and the prevalence of alcohol use among construction workers. A field-
administered survey was used to gather data from 496 male workers drawn from 18 construction sites of 7 construction firms. Descriptive
statistics, internal consistency, and confirmatory factor analyses were used to analyze the prevalence of alcohol use, as well as the
dimensionality, reliability, and construct validity of the AUDIT. Nearly 50% of participants reported never consuming alcohol. Including
abstainers, three quarters of participants were classed as low risk (score16-19); and 3.8% at very high risk (score 20+). Notably, of the 250
workers who reported using alcohol, 14.8% may be categorized as being at high-to-very high risk. In essence, 24.8% of construction
participants were classed as engaging in hazardous or harmful drinking. Internal consistency of the AUDIT was very good. A 1-factor
measurement model was indicated, the output indices presenting satisfactory model fit to the data. All factor loadings were significant.
Concurrent validity was demonstrated. Further work is indicated in relation to items 9 and 10 of the AUDIT, as these particular items do not
perform as well as the remaining items. The contribution of these two items needs to be examined using item response theory (IRT).
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Introduction

Construction workers in South Africa are regarded as a highrisk group in the context of HIV/AIDS [1]. Use of
alcohol, the most commonly used substance in South Africa [2], contributes to the rapid spread of HIV [3].
Excessive use of alcohol has been found to be associated with risky lifestyles and lack of condom use [4], decreased
uptake of HIV testing [5], and poor adherence to ARV treatment [6]. Excessive alcohol consumption is also
associated with depression [7] and illicit drug use [8]. Screening is a widely used method for the detection of
problematic alcohol consumption [9]. The Alcohol Use Disorders Identification Test (AUDIT) [10] is extensively
used for this purpose [11]. The AUDIT consists of 10 items, covering three domains of at-risk alcohol use, namely,
hazardous alcohol use (items 1-3), dependencesymptoms (items 4-6), and harmful alcohol use (items 7-10). The
AUDIT responses are each denoted a score in the AUDIT table (e.g., ‘Never’ = 0, ‘less than monthly’ = 1, 2-4
times a month’ = 2, and so on). The total AUDIT score is determined by adding the scores of all of the responses.
The maximum score is 40. Total AUDIT scores lower than 8 indicate low-risk alcohol use. Scores in the range 8-15
indicate medium risk and a hazardous drinking pattern, those in the range 16-19 indicate high-risk and a harmful
drinking pattern, whilst those 20+ are indicative of very high risk and a dependent drinking pattern. An assessment
of hazardous or harmful drinking is made if the score is 8 or more [12]. Although the AUDIT was initially
developed as a one-dimensional measure, evidence relating to the factorial structure is equivocal. Whilst theone-
dimensional factorial structure has been supported by some studies [13,14,15], numerous other studies have favored
a multidimensional factorial structure [16,17]. For example, Bergman &Kallmén [18], employing CFA to compare
one-, two-, and threefactor solutions for a Swedish general population, reported the superiority of multiple factor
models over a single-factor model. Tetrick [19] and Depaoli et al. [20] emphasize the pivotal role the measurement
of occupational health psychology constructs plays in improving our understanding of occupational health and well-
being, and its importance in the design, evaluation, and implementation of interventions in improving employees’
and organizations’ well-being. Given the behavioral associations between the use and abuse of alcohol, risky sexual
behaviour, and HIV/AIDS, it is considered necessary to examine both the psychometric properties of the AUDIT as
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well as estimate the prevalence of alcohol use among construction workers. This is important in terms of targeted
management interventions employers can offer

Method

Participants and setting

Data were collected from site-based construction employees (n=556), comprising unskilled and skilled workers, and
site office-based staff. Participants were drawn from 18 construction sites in the Western Cape, involving 7
construction firms. Of these, 496 were deemed suitable for analysis. The AUDIT data were determined to be
positively skewed (non-normally distributed). The demographic characteristics of participants are given below

Measures

Items comprising the AUDIT, their response options, and associated scoring regimen are depicted in Table 1.
Concurrent validity of the AUDIT was assessed using the 1 factor, 10-item Center for Epidemiologic Studies
Depression (CES-D-10) Scale [21,22] (o = .89) and the 1 factor, 11-item Drug Use Disorders Identification Test
(DUDIT) [23,24] (0. = .93).

Table 1: Scale Items for the AUDIT.

Construct and Items Response Options and Scoring

() Alcohol Consumption

0= Never (Skip to the end)

1=Monthly or less

1. How often do you have a drink containing alcohol?
2=2-4times amonth

3=2-3times a week

4=4or more times a week

0=1or2

1=30r4

2. How many drinks containing alcohol do you have on a typical day when you are drinking?
2=50r6

3=78,0r9
4=10 or more
0=Never
1= Less than monthly
3. How often do you have six or more drinks on one occasion?
2=Monthly
3 = Weekly
4=Daily or almost daily
(b) Alcohol Dependence
4, How often during the ks year have you found that you were not able tostop drinking once
! o ! Asperitem3
youhad started’
5. How often during the las year have you Ealed to do what was normally expected from you
o - Asperltem3
because o drinking!

Page | 2 Copyright @ 2018 Authors



Dogo Rangsang Research Journal UGC Care Group | Journal
ISSN: 2347-7180 Vol-8 Issue-02 2018

6. How often during the last year have you needed a first drink in the morning to get yourself

Asperltem 3
gaing after a heavy drinking session? P

(c) Harmful Alcohol Use

7. How often during the last year have you had a feeling of guilt or remorse after drinking? As per Item 3

8. How often during the last year have you been unable to remember what happened the night

before because you had been drinking? Asperltem 3

0=No

9. Have you or someone else been injured as a result of your drinking?
2= Yes, but not in the last year

4= Yes, during the last year

10. Has a relative or friend or doctor or another health worker been concerned about your drink-
ing or suggested you cut down?

2= Yes, but not in the last year

4=Yes, during the last year

Note: Score range of AUDIT: 0-40. Scoring the level of risk: 0-7 (low risk of harm); 8-15 (moderate risk of harm);
16-19 (high-risk or harmful level); and 20 or more (dependence likely).

Analysis

Descriptive, bivariate, and multivariate analyses were performed. Unweighted scale scores were created by
summating the scores of the 10 constituent AUDIT items. Internal consistency (reliability) was determined using
Cronbach’s alpha and correlation analysis was performed to assess the magnitude, direction, and significance of
associations between the factors of interest. Confirmatory factor analyses (CFA) using AMOS ver. 27 were
undertaken to verify the factorial structure of the AUDIT, using the model fit indices shown in Table 2. It is
suggested that the factorial structure of the AUDIT may vary depending on thepopulation of the study [25]. For this
reason, the one-, two-, and three-factor models of the AUDIT were tested. Finally, concurrent validity was assessed.
The 3-factor model reflects the three conceptual domains of at-risk alcohol use as noted above (items 1-3; 4-6; 7-
10). The 2-factor model reflects one factor comprising the consumption items (items 1-3), and a second factor
consisting of items reflecting alcohol-related consequences (items 4-10). The 1-factor model comprised the full set
of 10 items, aligning with the notion of a total AUDIT score. Correlations among factors were assessed for the two-
and three-factor models.

Table 2: CFA analyses of the three AUDIT models (n=496).
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Factor Loadings (Standardized Regression Coefficients)
Item No. 1Factor \ 2Factors 3 Factors
1 066 1% 19

1 055 [ [
3 158 08 18
4 07 073 073
5 083 083 085
b 079 078 079

0 073 [g]

§ 058 069 [
9 043 04 046

0 040 04 14
Relizhlty 089 089 085 08 08 075

Estimated Correlations Among Factors

Fland F2 068 058
Fland B3 167
Rand B3 (K]

Model Fit Indices

Fit Index 1 Factor 2 Factors 3 Factors
12 117.417 121.704 109.827
df 30 31 30
ZZ 3914 3.926 3.661
df
p-value <.001 <.001 <.001
IF1 0.968 0.967 0.971
TLI 0.951 0.951 0.956
CFI 0.968 0.966 0.970
RMSEA .077 (.062-.092) .077 (.063-.091) .073 (.059-.088)
SRMR 0.034 0.034 0.031
Hoelter (95%) 185 183 198
Model Comparisons
Ax -
Model * ‘ads difference p-value ACFI
testing
1 vs. 2 Factors -4.287 (1) <.05 -0.002
2 vs. 3 Factors 11.877 (1) <.001 0.004

Note: Seven critical fit indices were applied to determine the degree of fit of the measurement models as follows
(with index values reflecting good model fit indicated in parenthesis): ratio (< 4); p-value (> .05); Incremental Fit
Index (IF1 > .95); Tucker Lewis Index (TLI > .95); Comparative Fit Index (CFI > .95); Root-Mean-Square Error of
Approximation (RMSEA < .08); Standardized Root Mean Square Residual (SRMR < .08); and Hoelter critical N
(CN > 200). Model improvements and parsimony were tested using the Chi-Square Difference Test. Error term
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correlations: 1-Factor Model: Error term correlations between errland err2; err2 and err3; and errl and err3; and
err8 and errl0; and err9 and err10. 2-Factor Model: Error term correlations between err7 and err9; err8 and err10;
and err9 and err10. 3-Factor Model: Error term correlations between err8 and err10; and err9 and err10

Results Worker

Characteristics

Participants were male, ‘Black” African (59.3%), with ages ranging from 18 - 67 years (M= 35.6; SD=10.1) with a
median of 34 years. Most workers were married or living with a partner (48.2%), followed by single persons
(43.9%). The remainder were widowed, separated, or divorced. A majority (59.7%) did not possess a matric (school
leaving qualification), with less than a quarter (24.1%) claiming to have completed matric. General workers
(labourers) were the predominant occupational group (50.4%), followed by skilled workers (14.5%). Supervisory
staff accounted for 10.7%. The majority of workers were employed on either a permanent monthly contract (24.8%),
a fixed term monthly contract (23.8%), a permanent hourly contract (22.3%)or a fixed term hourly contract (16%).
In this context, ‘permanent’ refers to the core, retained workforce of the firm, whereas hourly contracts refer to
casual workers.

Assessment of the one-, two-, and three-factor models of the AUDIT

The results of the CFA analyses are depicted in Table 2. The one-factor model indicated satisfactory fit to the data, 2
df y = 3.914, CFI = 0.968, RMSEA = 0.077, Hoelter (95%) = 185, and reliability of a = 0.89 . Error term
correlations were permitted as indicated in Table 2 due to overlaps in these items. This is not problematic as they are
conceptualized as part of the same factor (or sub-factors) as the case may be. Item loadings were satisfactory to
good, except for items 9 and 10 (< .50). The fit of the two-factor model was very similar to that of the one-factor
model, with 2 df y = 3.926, CFI= 0.966, RMSEA = 0.077, and Hoelter (95%) = 183 and reliability of a = 0.89 for
the drinking habits factor and o = 0.85 for the consequences factor. The estimated correlation between the two
factors was strong (0.69). Item loadings were good, again with the exception of items 9 and 10 (< .50). The Chi-
square change between the two-factor model and the one-factor model was negative, suggesting a deterioration
instead of an improvement, lending support to a one-factor model. The fit of the three-factor model was very similar
to both previous models, with 2 df y = 3.661, CFl = 0.970, RMSEA = 0.073, and an improved Hoelter (95%) = 198.
However, in contrast to the good reliability reflected in the previous two models, the threefactor model indicated o =
0.89 for the drinking habits factor, o = 0.83 for the dependencies factor, and a comparatively low o = 0.75 for the
harmful alcohol use factor. The estimated correlations between the three factors were all strong: 0.68 between
factors 1 and 2, 0.67 between factors 1 and 3, and 0.90 between factors 2 and 3. This latter correlation is very high,
suggesting that the second and third factors show poor discriminant validity and should be grouped together [26],
thus disapproving a three-factor structure. Item loadings were good, again with the exception of items 9 and 10 (<
.50). The Chi-square Difference Test indicated that the three-factor model was a significant improvement upon the
two-factor model, albeit very modest. Both the similarity of the fit indices of the three models, and the chi-square
change statistics, indicate supporting a onefactor structure for the AUDIT, thus aligning with a number of previous
studies [13,14,15]. In contrast, our results do not align with studies favouring a two-factor [27,25,28] or threefactor
[29,30] AUDIT framework, respectively. This has practical implications. As the total sum of the AUDIT is typically
used as a cut-off score to indicate potentially excessive alcohol use [12], this is only appropriate if the AUDIT can
be considered onedimensional. Given the present results favouring a one-factor AUDIT structure, a sum score can
continue to be considered as an appropriate indicator of problematic drinking. This decision aligns with the
literature, where it is shown that samples with a low prevalence of alcohol dependence report multiple-factor
structures for the AUDIT, compared to samples with a high prevalence of alcohol dependence where the AUDIT
showed a single factor structure (see Moehring et al. [28]) This is relevant as it will be shown below that the alcohol
consumption of male construction workers is higher than that of males in the general population [31]. Having
established a satisfactory factorial structure for the AUDIT, the concurrent validity of the AUDIT was examined.
The AUDIT was shown to be positively associated with both drug use (DUDIT)

Alcohol consumption

Nearly 50% (n=246) of participants reported that they never consume alcohol. Including these abstainers, a total of
373 (75.2%) participants were classed as low risk (scoreNearly 50% (n=246) of participants reported that they never
consume alcohol. Including these abstainers, a total of 373 (75.2%) participants were classed as low risk (score
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Discussion

A one-factor structure of the AUDIT is supported in this study, which aligns with the results from studies using
samples with a high prevalence of alcohol dependence [14]. Indeed, construction workers have been consistently
identified as an occupation group with elevated risks of alcohol use problems [32,33]. In this study, current alcohol
use was reported by 50.4% of male construction workers, markedly higher than the 41.5% prevalence estimate
reported by Peltzer et al. [31] in respect of males in the general South African population. Peltzer et al. [31] also
noted that hazardous or harmful drinking was reported by 17% of men, whereas in the current study it was reported
by nearly a quarter of male construction workers (24.8%). This does not bode well for the health of such workers
classified as hazardous or harmful drinkers, nor for their employer organizations. Alcohol consumption problems
can cause short-term absenteeism (e.g., due to ‘hangovers’) and long-term absenteeism (e.g., due to alcohol- related
injuries and accidents, as well as incapacitation), which lead to substantial productivity loss and financial costs [34].
This is cause for concern and calls for effective targeted interventions by construction employers. The identification
of a one-dimensional structure of AUDIT in this study supports the conventional adoption of AUDIT as a screening
instrument for detecting at-risk alcohol drinking [12]. Construction employers can therefore use the AUDIT to
screen for hazardous or harmful drinking among construction workers for intervention purposes. Traditionally,
workplace alcohol screening and interventions focus on individuals. Employers use alcohol screening to identify
workers with problematic alcohol consumption for behavioral control and change, for example, through sanctions or
education programs [35]. However, research evidence shows that risky alcohol consumption by construction
workers is associated with not only individual characteristics (e.g., low education, norms and attitudes toward
alcohol, socialeconomic status) but also a variety of organizational factors such as workplace psychosocial
environment (e.g., abusive supervisoryleadership, high workload, high work stress, low social support, low work
control), employment quality (e.g., job insecurity, shift work), and normative influences (e.g., workplace drinking
norms, use alcohol to unwind after work) [36]. It is recommended that alcohol intervention strategies should be
multifaceted and supplementary, changing individual alcohol-related beliefs and behaviours as well as addressing
factors relating to workplace culture and work conditions [37]. Despite the AUDIT exhibiting good psychometric
properties regarding internal reliability, factorial structure, and concurrent validity in this study, items 9 and 10 of
the scale do not perform as well as the remaining items in terms of factor loadings. A similar phenomenon was also
detected by Doyle et al. [25], where low factor loadings were reported for items 9 and 10 in different factorial
structures across different samples. This phenomenon can possibly be explained by two reasons. First, the
consequences depicted in items 9 (i.e., drinking-related injury) and 10 (i.e., others’ concerns about drinking) are
extremely severe and thus are low probability events. Second, while all other items assess participants’ own
experiences, items 9 and 10 assess the experiences and reactions of other people. The way that the two items were
constructed may have led participants to respond to these two items differently compared to the other eight items. It
is recommended that the performances of these two items be further examined using the assessment technique of
item response theory (IRT), which assesses item properties within and across individuals.

Conclusion

The AUDIT demonstrates promise as a valid, reliable, onefactor scale to measure hazardous or harmful drinking by
construction workers. The elevated level of current alcohol consumption by male construction workers, coupled
with the greater degree to which workers in the industry engage in hazardous or harmful drinking compared to males
in the general population, is cause for concern. Multifaceted interventions by construction organizations are required
to change alcoholrelated beliefs and behaviours of high-risk drinkers and to create a working environment with a
positive workplace culture, good work conditions, and a high awareness of the problems associated with harmful or
hazardous drinking. Future studies would usefully be directed at assessing the impact of problem drinking in the
construction industry, possibly in terms of health and safety issues, productivity, and social concerns, amongst
others.
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