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ABSTRACT

Aim To test the effectiveness of motivational interviewing (MI) to reduce the risk of an alcohol
exposed pregnancy (AEP) in a high-risk population.

Design Randomized controlled trial.

Setting Rural population in the Western Cape, South Africa.
Participants A total of 165 women aged 18—44 years at risk of AEP.
Intervention Five-session MI intervention.

Measurements Structured questionnaires were administered pre-intervention and at 3 and 12
months follow-up. The primary outcome measure was AEP at 12 months. Secondary outcomes
were AEP at 3 months, and alcohol use and effective contraception at 3 and 12 months.

Findings There was a significant difference in the decline in the proportion of women at risk for
an AEP in the MI group at 3 months (50 versus 24.59%; P = 0.004), maintained at 12 months
(50.82 versus 28.12%; P = 0.009). In an intention-to-treat analysis these differences were also
significant (32.93 versus 18.07%; P = 0.029; and 37.80 versus 21.69%; P = 0.024, respectively).
The odds ratio for no longer being at risk of an AEP (MI versus control) at 12 months was 2.64
[95% confidence interval (CI): 1.18-5.94]. In the intention-to-treat analysis this ratio was 2.19
(95% CI: 1.05-4.65).

Conclusions A five-session motivational interviewing intervention was found to be effective
with women at risk of an alcohol-exposed pregnancy, and could be implemented as part of
routine primary care clinic services in similar populations. The message of ‘no alcohol in
pregnancy’ should be adapted to include better family planning and early recognition of
pregnancy.
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A multi-level FAS prevention programme was implemented over a 4-year period in a rural
(Western Cape) and an urban (Gauteng) site in South Africa. One sub-study aimed to test the
efficacy of a motivational interviewing intervention to reduce the likelihood of an AEP in high-
risk childbearing-age women. This paper focuses on results for the rural Western Cape site only.

The intervention used in this study was based on motivational interviewing (MI), an approach
found to be effective for health-related behaviour change in many contexts internationally [13].
MI is a client-centred, directive counselling method that guides individuals to explore and
resolve ambivalence about changing health-related behaviour [14].The MI approach entails
adhering to four key principles: empathy through reflective listening, rolling with resistance,
developing discrepancies between goals and behaviour and supporting self-efficacy [15]. In a
randomized controlled trial in the United States by Project Changing High-risk Alcohol Use and
Improving Contraception Effectiveness Study (CHOICES) (2002— 05), non-pregnant women at
high risk for AEP were allocated randomly to receive either MI or information only. Across the
follow-up period, significantly more women in the MI group were at reduced risk for an AEP
than the control group [odds ratio (OR) 1.90, confidence interval (CI): 1.36-2.66 at 9 months]
[5]. Our study is modelled on the Project CHOICES methodology but with simplified data
collection tools.

METHODS
Study design

A randomized controlled trial was conducted in 2007—08 to determine the impact of the MI
intervention on the risk of an AEP at 3 and 12 months follow-up (primary outcome measure) and
on risky drinking and ineffective contraception use (secondary outcomes) in non-pregnant high-
risk women at 3 and 12 months. A third arm included a group-based life-skills training interven-
tion; however, this paper reports on the results from the MI intervention compared to controls
only, as the logistics of carrying out the life-skills intervention proved too difficult.

Study setting

The study was conducted within the Bergrivier Municipality, a rural area located in the Western
Cape province of South Africa with a population of about 45 000 [16]. The local economy is
predominantly commercial agriculture, and most women who work in this sector live on the
farms or in small towns. Wages are typically very low and living conditions generally poor. The
now abolished dop system, which involved part-payment of farm workers with low-grade wine,
facilitated an ongoing culture of excessive alcohol consumption among this region’s com-
munities [17]. High alcohol use by rural women in this area, when coupled with low
contraceptive use, indicates that risk for an AEP among women in the study area is high
[7,18,19].

Sample size

Sample size estimates were based on an anticipated reduction in prevalence of risk for AEP from
100% at baseline to 70% in the intervention groups and a reduction to 90% in controls, with a
power of 0.80. Initially, sample size calculations anticipated a minimum of 30 subjects in each
arm. However, because of relatively easy recruitment and recognition that greater study power
would be needed to detect an effect size of the order of an OR of 2, recruitment continued until
there were 196 subjects randomized between the three groups.

Randomization

Women who qualified were allocated randomly to the MI, life-skills or control group. A system
of sealed envelopes to indicate random group allocation had been prepared in advance based on



computerized individual randomization. The life-skills arm of the study was stopped after
recruitment reached approximately 30 women in each group, because of poor adherence to the
life-skills intervention and practical difficulty with implementation precluded continuing with
recruitment. Randomization continued for the MI and control groups. This decision was also
motivated by wanting to achieve comparability to the Project CHOICES methodology in which
only two arms were included [5].

Recruitment

Participants were recruited from six primary care clinics and from farms within the study area
between June and November 2007. Eligibility criteria included: (i) age 18—44 years; (ii) not
pregnant; (iii) engaged in risky drinking (defined under Measures); (iv) ineffective or no
contraceptive use (defined under Measures); (v) had not undergone sterilization or hysterectomy;
(vi) had vaginal sex in the past 3 months; and (vii) resided within a 25-km radius of the main
town. Eligible women were given a follow-up appointment at which time consent for trial
participation was obtained, the pre-intervention questionnaire was administered and a pregnancy
test was conducted. Women found to be pregnant were excluded from further participation and
referred to the antenatal services.

Intervention design

Women in all groups received an information pamphlet on FAS prevention and a woman’s
health handbook.
The five MI sessions included the following:

Session 1 aimed to build rapport and set the agenda for participants’ five-session programme.

Session 2 focused on assessing the participants’ readiness to change and perceived confidence in
enacting behaviour change.

Session 3 involved the development of a behaviour change (BC) plan and assisted the client with
action plans.

Session 4 focused on implementation of the BC plan, assessing challenges and problem solving.

The final session reviewed the counselling experience and progress, reinforced an after-care
plan and referred the client, where necessary. The content of the sessions was based on the
Project CHOICES study. However, contraception was integrated into the five sessions and was
not a stand-alone session, as in Project CHOICES [5].

The sessions were conducted by locally recruited and trained lay counsellors. A manual was
developed and was used to guide the process for the five sessions. An educational flipchart
depicting alcohol and contraceptive information was used. The sessions were held over2 months
at locations and times convenient for each of the participants. Although both behaviours leading
to risk for AEP were targeted, the counsellors were guided by the priority behaviour of concern
to the participant. Quality control of the intervention was ensured through regular meetings
between the MI trainer and lay counsellors. All participants were given a grocery voucher worth
R30 (US$ 5) for each session or interview, as compensation for their time and travel costs.

Data collection process

Data were collected at baseline (pre-intervention questionnaire) and at 3 and 12 months after the
intervention using follow-up questionnaires in a face-to-face interview. Blinding of the
fieldworkers regarding the group allocation of the participants was difficult in this small rural
community setting. However, fieldworkers were different from the counsellors and trained
specifically to administer the questionnaire, and did not conduct the counselling. Interviews were
conducted in the chosen language of the participants and lasted approximately 1 hour. The study
was approved by the Faculty of Health Sciences Research Ethics Committees of the Universities
of Pretoria (121/2005) and Cape Town (381/2005).



Measures

The structured questionnaire included measures adapted from questionnaires used among similar
populations in South Africa [19]. The questionnaire covered: demographic characteristics,
economic factors, household factors, community and culture, self-esteem, assertive ness, health,
alcohol use, smoking and other drug use, sexual behaviour, use of contraceptives, the
participant’s current partner, social support and religious orientation. Although the time-line
follow-back method was used in Project CHOICES and is recognized as a reliable method for
capturing behaviours of interest, it was deemed too lengthy and demanding for our target
population because the questionnaire took at least 1 hour to complete. Being farm-workers or
residents, most women had to be interviewed during their tea or lunch breaks or after hours.

Quantity and frequency questions were used to establish if a woman met the criteria for risky
drinking over the past 3 months (more than five drinks at one sitting in the past 3 months, or
more than seven drinks in a week). Ineffective contraception was defined as not using any
contraception or using an ineffective contraceptive method (i.e. any method other than
contraceptive pill, injectable or intra-uterine device) or the incorrect use of such methods, in the
previous 3 months. Other non-hormonal methods are extremely uncommon in South Africa [20],
so were not included in the definition. The respondent had to describe the regular use, based on
published guidelines, before being deemed to be effectively using one of the three methods.

The primary outcome was being at risk of an AEP at 12 months. The secondary outcomes
were risky drinking and ineffective contraception at 3 and 12 months and being at risk of an AEP
at 3 months. A participant was considered to be still at risk for AEP if she had engaged in risky
drinking and had not been using effective contraception at follow-up.

Additional alcohol questions included the Alcohol Use Disorders Identification Test (AUDIT)
and the Cut-down, Annoyed, Guilt, Eye-opener (CAGE) screening tool. The 10 AUDIT
questions are each scored on a scale of 0—4. Total scores between 0 and 7 indicate low or no risk
for alcohol problems; 815 indicate hazardous drinking; 16—19 indicate harmful drinking, while
more than 19 indicates probable alcohol dependence [21]. The CAGE screening tool consists of
four questions and a positive response to two or more indicates potential alcohol problems [22].

Data analyses

Statistical analyses were carried out using STATA version 12. The Z-test normal approximation
method for large samples was used to estimate the 95% CIs and P-values for the differences
between proportions. Where ORs were estimated, the exact 95% CIs have been used. These ORs
were estimated without adjustment for covariables, as the number of covariables for which we
had information was large relative to the sample size, and there was a great deal of correlation
between them. The purpose of randomization was to minimize the effect of confounding
variables.

The reduction in AEP analyses were carried out in two different ways: first, analyses were
performed using only those subjects for whom data were available at both enrolment and at
follow-up. Secondly, the analyses were carried out on the conservative assumption that missing
follow-up data (for risky drinking and/or for ineffective contraception) represented women who
had not changed their risky behaviour since enrolment (intention-to-treat, or ITT analysis).

The change in AUDIT score (12-month follow-up versus baseline) was calculated for each
woman. The changes were then compared between the MI and control groups using the
Wilcoxon rank-sum test. This analysis (of the AUDIT score changes) was repeated with the
inclusion of those for whom one or both of the AUDIT scores was/were missing. In these cases
the change in AUDIT score was assumed to be zero.



RESULTS

Participant retention

Of 1197 women screened, 222 met the inclusion criteria prior to pregnancy testing, while 975
were excluded. Fifteen did not return for the pre-intervention questionnaire and 11 were
pregnant; thus, the final sample consisted of 196 participants. These subjects were allocated
randomly to MI group (n = 82), the life-skills group (n = 31) or the control group (n = 83).
Retention at 3 months was between 69.5 and 73.5%, depending on group, whereas at 12 months,
retention improved slightly to between 74.4 and 77.1%. Of the 82 participants allocated to the
MI group, 61 were followed-up successfully at 12 months. Of the 61, 42 had completed all five
MI sessions, 10 did not attend any of the sessions and the remaining nine attended between one
and four sessions. This paper reports on comparing MI (n = 82) to controls (n = 83) only, a total

of 165 participants (Fig. 1).
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Baseline characteristics of participants

Table 1 depicts the socio-demographic and behavioural characteristics of the MI and control
group at baseline. The average age of participants was 29.8 years, and were predominantly of
mixed-race ancestry (98.8%). Only 54.9% of participants had completed 8 or more years of
education, and the majority had had employment in the previous 12 months. The household
income for the majority was between R501 (US$70) and R2500 (US$350) per month, indicating
low socio-economic status.

By definition, all participants met the criteria for risky drinking, ineffective contraceptive use
and AEP risk at baseline. Almost all participants admitted to at least one binge drinking episode
(drinking five or more on one occasion) in the previous month. The mean AUDIT score at
baseline was 19.88, with about 50% having a score indicating possible alcohol dependence. In
addition, 80% of the participants were current smokers and 18% had used cannabis in the

previous month.

Table 1 Baseline socio-demographic and behaviour characteristics by group.

Characteristic Intervention n= 82 Controln= 83
Age (years) Mean (SD) 29.12(7.92) 30.52 (8.08)
Median (IQR) 30.0 (22-35) 29.0 (24-38)
Older than >36 = 1; <36 =0 Number (%) 41/81 (50.62%) 40/83 (48.19%)
Population group coloured = 1 Number (%) 82/82 (100.00%) 80/82 (97.56%)
Years of education (years) Mean (SD) 8.07 (2.87) 7.55(2.23)
Median (IQR) 8 (7-10) 8 (6-9)
Education (binary) > 8 years = 1 Number (%) 45/81 (55.56%) 45/83 (54.22%)
Income category 7 categories Median (IQR) Category 2 (2-2) Category 2 (1-2)
(category 2 = R501-R2500/month)
AUDIT score Mean (SD) 19.92 (8.12) 19.84 (8.22)
Median (IQR) 20 (14-27) 19 (13-28)
% =20 41/76 (53.95%) 38/82 (46.34%)
Socio-economic status (binary) 6+ =1 Number (%) 20/81 (24.69%) 14/82 (17.07%)
Social capital score (range 0-7) Mean (SD) 3.90 (1.85) 3.78 (1.69)
Median (IQR) 4 (2-5) 4 (2-5)
Social capital score (binary) 5+ =1 Number (%) 37/81 (45.68%) 32/80 (40.00%)
Average drinks/week category (category 5 = 8+ drinks) Median (IQR) Category 5 (4-5) Category 5 (4-5)
Binge episodes in 3 months category Median (IQR) Category 4 (3-5) Category 4 (3-5)
(category 4 = >1/month < 1/week)
Drinks/drinking day category (category 3 =7 to 9) Median (IQR) Category 3 (2-3) Category 3 (3-3)
CAGE score (0-4 numerical category) Mean (SD) 3.13 (0.90) 2.99(0.97)
(category 3 = 3/4 items checked) Median (IQR) Category 3 (3-4) Category 3 (2-4)
CAGE score binary CAGE 4 = 1 Number (%) 31/82 (37.80%) 29 (35.80%)
History past treatment alcohol Number (%) 0/81 (0.00%) 2/83 (2.41%)
Dagga (cannabis) last 12 months Number (%) 17/81 (20.99%) 13/82 (15.85%)
Ever smoked Number (%) 74/82 (90.24%) 77183 (92.77%)
Current smoker Number (%) 62/81 (76.54%) 68/82 (82.93%)
Sexual partners last 3 months Mean (SD) 1.06 (0-23) 1.05(0.28)
Median (IQR) 1(1-1) 1(1-1)

Alcohol Use Disorders Identification Test (AUDIT) score: subjects are asked to respond to 10 items and each response is assigned a value between 0 and
4, The assigned values are added together. The lowest possible score is zero and the highest is 40. Final scores are interpreted as: 0—7 non-hazardous/
harmful alcohol use; 8—15 hazardous drinking; 16—19 harmful drinking and 20+ potential dependence. Socio-economic status index: ownership of eight
different material items, 1 point for each item owned; range thus = 0-8. Average drinks/week categories: 1 =1;2=2o0r3;3=4o0r5;4=60r7;5=>7.
Binge episodes in the last 3 months categories: O = never; 1 = once; 2 = once a month; 3 = >once a month; 4 = once a week; 5 =>once a week; 6 = daily.
Drinks taken per drinking day categories: 0=1or2; 1=3o0or4; 2=5o0r 6; 3=7 to 9; 4= 10 or more. Cut-down, Annoyed, Guilt, Eye-opener (CAGE)
score: subjects respond ‘yes’ or ‘no’ to four items. The total number of ‘yes’ responses is the score. A score of >1 is considered indicative of an alcohol

problem. IQR: interquartile range; SD: standard deviation.



Outcomes

Table 2 compares MI and control group outcomes. Overall, there was a significant difference in
the decline in the primary outcome measure—namely, the proportion of women at risk for an
AEP in the MI group (50.82%) compared to the control group (28.12%) at 12 months (P =
0.009). This risk reduction was maintained from the 3-month follow-up, in which there was a
50% reduction in the MI group and a 24.59% reduction in the control group (P = 0.004) (Table
2a).

Also, there were declines for both groups in the proportion of participants who met the criteria
for risky drinking at 3- and 12-month follow-up compared to baseline. At the 12-month follow-
up, the reduction in the MI group (14.75%) was modestly larger when compared to the control
group (10.94%), but this difference was not statically significant. The difference was also not
statistically significant at 3 months.

However, there was a significantly greater reduction in the percentage of participants in the
MI group (42.62%) than in the control group (25%) (P = 0.037) who were not using effective
contraception at the 12-month follow-up, and at the 3-month follow-up: 35.71 and 11.48%,
respectively (P = 0.002).

These patterns were similar, but with lower effect measures, when ITT analyses were carried
out, except that the reduction in the proportion of participants who were using ineffective
contraception at 12 months was no longer statistically significant (P = 0.067). At 3 months 32.93
versus 18.07% were no longer at risk of an AEP (P = 0.029), and 37.80 versus 21.69% at 12
months (P = 0.024) (Table 2b).

The change in median AUDIT score from baseline to 12 months was greater for the MI group
compared to the control (decline of 5 versus 1.5, respectively; Wilcoxon’s rank-sum test, P =
0.007). Following an ITT analysis the median decline was still greater in the MI group compared
to the control (1 versus 0, respectively, P =0.012).

The OR for no longer being considered at risk for AEP after 12 months, intervention versus
control, was estimated at 2.64 (95% CI: 1.18-5.94) for the 125 participants with follow-up data
available at 12 months. This OR was slightly attenuated at 2.19 (95% CI: 1.05-4.65) when
estimated using an ITT analysis (Table 3).

DISCUSSION

The main finding is that the MI group was more than twice as likely as the control group to
lower their risk for an AEP at 12 months follow-up (OR = 2.64, 95% CI: 1.18-5.94). In an ITT
analysis, this OR was modestly reduced to 2.19 (95% CI: 1.05—4.65), but remained significant.
This suggests that a five-session intervention of MI can be effective in reducing risk for AEP
when offered to high-risk women at a community level by lay counsellors. A similar result was
evident in the Project CHOICES study in the United States, where the odds of being at reduced
risk for AEP at 9 months after the MI intervention was also twofold greater compared to the
control group (95% CI: 1.47-3.03) [7].

The ease with which we were able to find eligible women for the study is due partly to the high
rates of drinking in the target community. Of all the non- pregnant women screened (1186),
17.8% (211) were found to be both high-risk drinkers and poor contraceptive users, a rate higher
than a community survey (8.5%) in the same community2 years earlier [19]. Of concern is that
11 women (0.9%) who were thought to be eligible were found to be pregnant and would have
already been exposing their fetuses to high levels of alcohol. The integrity of the trial was
reasonably good, with participant retention rates of more than 74% at 12 months in both groups,
and good comparability of groups at baseline.

Bearing in mind that a woman’s risk for AEP can be reversed either by a reduction in risky
alcohol use or effective contraception, it is noteworthy that the reduction in risk for AEP in this
study was due mainly to the improved use of contraceptives rather than a reduction in risky



Table 2 Comparison (between MI and control groups) of risk for AEP, risky drinking and ineffective contraceptive use at 3- and 12-month follow-up interviews.

At 3-month follow-up

At 12-month follow-up

MI Control 95% CI (P-value)

MI

Control

95% CI (P-value)

(a) Analysis includes only those subjects who were seen at follow-up
Numbers (%) at risk for AEP 28/56 (50.00%)
Numbers (%) with risky drinking 43/57 (75.44%) 55/63 (87.30%) —25.73t0 2.01% (P =0.094)
Numbers (%) with ineffective contraception 36/56 (64.29%) 54/61 (88.52%) —39.11 t0 -9.35% (P = 0.002)
(b) Analysis of the full 165 subjects: those not seen at follow-up are assumed to remain at risk for AEP

Numbers (%) at risk for AEP 55/82 (67.07%) 68/83 (81.93%) —-27.97t0-1.75% (P =0.029)
Numbers (%) with risky drinking 68/82 (82.93%) 75/83 (90.36%) -17.76 to 2.90% (P =0.160)
Numbers (%) with ineffective contraception 63/82 (76.83%) 76/83 (91.57%) —25.65t0 —3.83% (P = 0.009)

46/61 (75.41%) —42.39 to —8.43% (P = 0.004)

30/61 (49.18%)
52/61 (85.25%)
35/61 (57.38%)

51/82 (62.20%)
73/82 (89.02%)
56/82 (68.29%)

46/64 (71.88%)
57/64 (89.06%)
48/64 (75.00%)

65/83 (78.31%)
76/83 (91.57%)
67/83 (80.72%)

~39.39 t0—6.01% (P = 0.009)
~15.54 to 7.92% (P = 0.524)
~33.95 to—1.29% (P=0.037)

—29.85 t02.37% (P =0.024)
~11.58 to 6.48% (P = 0.580)
—25.60 to 0.74% (P = 0.067)

CI: confidence interval for the difference between the percentages; AEP: alcohol-exposed pregnancy; MI: motivational interviewing.

Table 3 Odds ratios for no longer being at risk for an AEP (MI versus control groups).

Follow-up time Sample size Odds ratio 95% CI P-value
3 months 112 (includes only those with 3-month follow-up) 3.05 1.23t07.32 0.005
3 months 165 (Includes all enrolled subjects?) 223 1.02 to 4.95 0.029
12 months 125 (includes only those with 12-month follow-up) 2.64 1.18 to 5.94 0.009
12 months 165 (includes all enrolled subjects?) 2.19 1.05 to 4.65 0.024

AEP: alcohol-exposed pregnancy; MI: motivational interview; CI: confidence interval (for the odds ratio). *Subjects for which there were no follow-up data

were included on the assumption that they remained at risk for an AEP.



alcohol use. Because the intervention is aimed at reducing risk for AEP and not treatment of
alcohol use disorders, this is a positive outcome. A similar finding of a greater change in
contraceptive use rather than in risky alcohol use has been found in other studies, such as Birth
Control and Alcohol Awareness: Negotiating Choices Effectively (BALANCE) intervention
[23]. Access to various contraceptive methods in our study setting is relatively easy through the
public health service. The evidence of benefits among control group participants in this study is
not uncommon in behavioural intervention trials. Being screened, answering detailed personal
questions on multiple occasions and receiving educational materials may have served as an
intervention in itself [6]. Although up to 92% of women using the public health service in South
Africa attend at least one antenatal clinic visit, only about 50% confirm their pregnancy at a
clinic before 20 weeks of gestation, and up to three-quarters of pregnancies are unplanned
[11,12]. More effort is needed to reduce risky levels of drinking by women in general and to
promote family planning and earlier pregnancy testing, so that first-trimester fetal development
is not compromised while women use alcohol, unaware that they are pregnant.

The model of intervention in which a lay counsellor follows-up high-risk women at their homes
was effective, but required considerable effort and commitment from the coordinator and
counsellors. A systematic review of 72 trials of MI applied to a variety of health conditions
showed that medical doctors had greater success in effecting behaviour change in patients than
other health professionals [13]. None of these studies used lay health workers as MI counsellors,
but it may be that our counsellors were not viewed as having sufficient authority to effect
alcohol-related behaviour change. There is a need to explore operational adaptation of the MI
intervention under ‘routine’ clinic service conditions. Existing lay counsellors and nurses, who
provide HIV and AIDS-related counselling, could be trained to include alcohol-and
contraceptive-related MI in their daily interaction with patients [24].

There were potential biases in this study. In common with many studies on substance abuse,
there are limitations with relying on self-reported data. In addition, our failure to use a time-line
follow-back method to assess the women’s alcohol consumption may have reduced the reliability
of self-reports. Interview fatigue may have influenced them to answer what they thought the
field-worker would prefer to hear. In addition, the study design involved the randomization of
individuals rather than the randomization of sites. It is possible, therefore, that those in the
control option may have been influenced by contact with those randomized to the intervention,
although this would have led to an underestimation of effect. The small grocery voucher offered
to participants for each interview or session could have served as an incentive to participate and
may affect replicability in the services.

CONCLUSION

A five-session MI programme offered to non-pregnant women at high risk of an AEP, by trained
lay counsellors, was effective in reducing the risk for AEP by almost 50% (40% in the ITT
analysis). The odds of intervention group women being no longer at risk for an AEP after 3
months were more than twice those of the control group women, and this finding was maintained
at 12 months. The public health message of ‘no alcohol in pregnancy’ should be combined with
the promotion of planned pregnancies and early confirmation of pregnancy in order to reduce
AEP risk, especially in high-risk populations. We propose further research to explore the best
models for integrating screening and MI into routine primary care services for childbearing age
women as part of a comprehensive programme for FAS prevention [25].
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