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The association of maternal alcohol use and paraprofessional
home visiting with children’s health: a randomized controlled
trial

Mary Jane Rotheram-Borus?, Kodi B. Arferl, Joan Christodouloul, W. Scott Comulada?,
Jacqueline Stewart?, Julia E. Tubert!, Mark Tomlinson?

LDepartment of Psychiatry and Biobehavioral Sciences, Semel Institute, University of California
Los Angeles, 10920 Wilshire Blvd., Suite 350, Los Angeles, CA, 90024

2Department of Psychology, Stellenbosch University, Private Bag X1 Matieland, 7602, South
Africa

Abstract

Objective: This study examines the effect of a home visiting intervention on maternal alcohol
use, problematic drinking, and the association of home visiting and alcohol use on children’s
behavioral, cognitive, and health outcomes at five time points over 5 years.

Method: We analyzed 5,099 observations of 1,236 mothers and their children from pregnancy to
five years post-birth, within a longitudinal cluster-randomized trial evaluating the effect of a home
visiting intervention on mothers in Cape Town, South Africa. Paraprofessional home visitors
coached mothers on coping with multiple risk factors, including a brief, one visit intervention on
alcohol prevention in pregnancy. Changes in maternal abstinence, occasional drinking, and
problem drinking and the home visiting intervention were examined on child outcomes over time.

Results: Drinking increased over the 5 years post-birth, but was significantly lower in the
intervention condition. Compared to abstinence, mothers problematic drinking was associated with
decreased child weight (=0.21 z-units) at all assessments, as well as increased child aggressive
behavior (3 to 7 additional symptoms) and decreased child performance on an executive
functioning measure (the “Silly Sounds” task; odds ratio .34) at 3 and 5 years. The intervention’s
effect was associated with increased child aggression (0.25-0.75 of one additional symptom), but
the intervention appeared to decrease the effect of problem drinking on children’s aggressive acts
and executive functioning.

Conclusion: These findings support the need for sustained interventions to reduce alcohol,
especially for mothers who exhibit problematic drinking. Maternal drinking influences children’s
health and development over time.

Trials Registration: ClinicalTrials.gov #, registered October 15, 2009.

Corresponding author: Dr. Mary Jane Rotheram-Borus, CCHPublications@mednet.ucla.edu, phone: 310-794-8278, fax:
310-794-8297.
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Recent research on children’s developmental cascades shows that exposure to one risk factor
early in life predicts subsequent maladaptive behaviors, which then can further impair
healthy development (Tomlinson et al., 2016; Masten & Cicchetti, 2010). Children living in
low-and middle-income countries (LMIC) are exposed to numerous risks that undermine
their developmental trajectories, beginning in utero (Tomlinson et al., 2016; O’Connor et al.,
2011). In communities marked by poverty, food insecurity, and community or intimate
partner violence (IPV), parental problematic drinking is common (Davis et al., 2017,
O’Connor et al., 2011). The consequences on children are substantial (Henderson,
Kesmodel, & Gray, 2007).

In South Africa, families chronically experience these challenges, creating ongoing risks to
children’s development. South African women report some of the highest rates globally of
alcohol use, IPV, HIV, TB, and depression (World Bank, 2018; Davis, Rotheram-Borus,
Weichle, Rezai, & Tomlinson, 2017; Karim, Churchyard, Karim, & Lawn, 2009). Existing
literature on the effects of problematic drinking in South Africa focuses predominately on
men, 10% of whom experience alcohol use disorders, compared to 1.5% for women (World
Health Organization [WHO], 2014). However, several studies based in the Western Cape of
South Africa suggest that the rate of alcohol use disorders among women is much higher,
particularly among young Black women in townships (May et al., 2005; Vythilingum et al.,
2012). Problematic drinking among women is of critical importance because it is associated
with higher rates of unplanned pregnancy, depression, and IPV, as well as reduced adherence
to health regimens such as HIV treatment (Rotheram-Borus et al., 2015; Devries et al.,
2014).

Maternal alcohol use both during and after pregnancy threatens children’s development
(Henderson, Kesmodel, & Gray, 2007). In later life, children exposed to alcohol in utero
experience increased risk for substance misuse, behavioral problems, poor physical and
mental health, and diminished cognitive capacity (Johnson & Leff, 1999; Manning, Best,
Faulkner, & Titherington, 2009). Most pregnant women report stopping alcohol
consumption upon learning that they are pregnant (O’Connor et al., 2011). Yet, about 25%
of South African women in Cape Town report drinking early on in their pregnancies prior to
realizing that they are pregnant (O’Connor et al., 2011); this is almost double the national
rate of alcohol use among pregnant women (13.2%; Popova, Lange, Probst, Gmel, & Rehm,
2017).

Even among women who abstain from alcohol while pregnant, retrospective reports suggest
that many return to pre-pregnancy levels of alcohol consumption after the child is born (May
etal., 2016; May et al., 2013). This is problematic, since perinatal alcohol use, both before
and after birth, is associated with negative developmental outcomes for children (May et al.,
2016). Drinking during breastfeeding is associated with lower weight, lower verbal 1Q
scores, and more developmental anomalies among children, even when controlling for
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prenatal alcohol exposure (May et al., 2016). Furthermore, mothers who drink while
breastfeeding are 6.4 times more likely to have a child with fetal alcohol spectrum disorders
(FASD) than mothers who abstain while breastfeeding (May et al., 2016). In high-income
countries, parental problematic drinking is also associated with an increased risk of
childhood depression, anxiety, behavioral disinhibition, conduct disorders, and poor
academic performance (King et al., 2009; Hill, Tessner, & McDermott, 2011). Thus,
drinking in the home may continue to negatively impact children’s health outcomes, even
after the consequences of perinatal alcohol use. However, we have few data from LMIC,
especially in Africa. This study helps fill that gap.

Home visiting by community health workers may be an effective strategy to stop or reduce
problematic drinking. By bringing services to women’s residences, home visiting
circumvents access barriers to health care (Lewin et al., 2010). The Philani Mentor Mothers
Intervention Program is a home visiting intervention that shifts healthcare tasks to local
township women. This program started in 2002 in the peri-urban townships settlements
outside Cape Town, South Africa. Community health workers, known as Mentor Mothers
(MM), are community role models who are hired because they have healthy children of their
own, as well as strong communication and problem-solving skills (Marsh et al., 2004). They
are trained as generalists who address the risks of HIV, malnutrition, maintaining health
care, and reducing problematic alcohol use (Rotheram-Borus et al., 2011). Previous reports
of the Philani Program’s impact include benefits for both the mothers and children receiving
home visits, including increased breastfeeding, better infant growth trajectories and
recoveries from malnutrition, as well as increased adherence to a single feeding method and
tasks to prevent vertical HIV transmission for mothers living with HIV (le Roux et al., 2010;
le Roux et al., 2013; Rotheram et al., 2014; Tomlinson et al., 2016). The program also has
benefits for children of depressed mothers, including both growth and higher 1Q at 6 and 18
months post birth (Tomlinson et al., 2015).

Alcohol use and maternal and child outcomes associated with maternal alcohol use are also
targeted outcomes of the intervention. This study examines the effect of the home visiting
intervention on mothers’ alcohol use, and the association of the intervention and alcohol use
with children’s behavioral, cognitive, and health outcomes over the first five years of life.
Consistent with previous research (Rotheram-Borus et al., 2015; le Roux et al., 2014), we
hypothesize that maternal alcohol use is associated with more negative child outcomes and
that the intervention will reduce both maternal alcohol use and the associated negative child
outcomes.

The Institutional Review Boards of University of California, Los Angeles (UCLA, #10-
000386) approved the study. All procedures performed in studies involving human
participants were in accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later amendments. This
study was registered October 15, 2009 in ClinicalTrials.gov (NCT00996528).
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Recruitment

To reduce potential bias, three separate teams led different study components: data collection
(Stellenbosch University), intervention implementation (the Philani Program), and analyses
(UCLA). Neighborhoods (N=24) of 450 to 600 households each were identified and
matched on housing type, availability of electricity, water, sanitation, size, density, presence
of child-care resources, the number of bars (shebeens), distance to health clinics within 5km,
and duration of residence. The neighborhoods were chosen so that all were separated by
buffer zones, to prevent cross-contamination. Neighborhoods were randomly assigned by the
UCLA, organized in 6 blocked sets of 4 neighborhoods apiece, into 12 intervention
neighborhoods and 12 control neighborhoods.

Recruiters (local, trained women from adjoining township neighborhoods) were trained by
the Stellenbosch team to conduct house-to-house visits in each neighborhood repeatedly
from May 2009 to September 2010 to invite all pregnant mothers ages 18 years or older to
participate. Each recruiter worked in one intervention and one control neighborhood to
ensure that recruiter competence was similar across conditions. Pregnant women were
recruited at an average 26 weeks of pregnancy (range, 3—40 weeks); only 2% of women
(n=25/1263) refused participation. Initially, 22% fewer pregnant women were found in the
control neighborhoods (n=500 vs. n=644). Yet, the samples were highly similar in almost all
other demographic, risk, and protective factors (le Roux et al., 2013). By redeploying
recruiters to all study neighborhoods, an additional 94 pregnant women were found and
recruited for a total of 594 mothers in the control condition. Of these late-entering mothers,
19 were recruited within two weeks post-birth, 53 before 6 months, and 22 before 18
months. Figure 1 summarizes the retention and death data for each condition. By five years,
a death occurred in 8.9% of mother-child pairs and were then ineligible for the study.

Assessments

There were five follow-up time points over five years (2 weeks, and 6, 18, 36, and 60
months), each with 83%-96% follow-up; 70% completed all assessments. Yet, if any items
were missing, the observation may be missing from this paper’s analyses.

Standard Care Condition

Standard clinic care in Cape Town was accessible within 5 km of each study neighborhood.
Each antenatal clinic provided comprehensive maternal and child health services and
prevention of mother-to-child transmission (PMTCT) services, following international
guidelines.

Intervention Condition (Philani Program)

In addition to the standard care services, home visits were conducted. The Philani Program,
a non-governmental organization, trained township women to become MM. Many of these
women had less than a high school education and had never worked outside the home. MM
were selected for having good social and problem-solving skills and raising healthy children
of their own. MM were identified through three rounds of interviews as well as observations
by supervisory community health workers of trainees’ homes (to assess organization skills)
and their performance during training (MM training is described in further detail below).
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Those who completed the training and were selected as MM then shadowed experienced
MM and completed a three-month probationary period.

For one month, MM were trained as generalists to apply cognitive-behavioral change
strategies and provide health information about HIV/TB prevention, PMTCT strategies,
desired health care regimens, the consequences of problematic alcohol use, the importance
of breastfeeding, and nutrition (for more details see, Rotheram-Borus et al., 2011). MM
were also trained to administer a one-session-long, brief alcohol intervention adapted from
O’Conner & Whaley (2007) which included: reviewing characteristics and life-long
consequences of alcohol on babies, e.g., by showing a Black doll with FASD (or not) and
evaluating the typical amount of alcohol being used by the pregnant woman when drinking,
compared to desirable quantities. Videotaped models and role-plays depicting common
challenging situations for mothers were provided. MM delivered these messages in at least
four antenatal visits and four post-natal visits within the first 2 months of life. All
intervention materials can be found at http://chipts.ucla.edu/research/philani-pregnant-
women-cape-town/.

MM carried mobile phones to allow monitoring of the duration, content, and place of each
visit, pre-programmed by Mobenzi (http://www.mobenzi.com/researcher/). MM reported the
meeting content from among eight core intervention topics. The visit duration was
automatically recorded based on the entry and exit survey time stamps. This information was
reviewed by supervisors and discussed in case consultations during the weekly supervision
meetings where they discussed why certain topics were not addressed (e.g., not applicable,
or no time due to other priorities) and provided decision-making support.

Trained and certified interviewers monitored the following measures, which were all
translated and back translated into the mothers’ native language, Xhosa. All questions were
reviewed in focus groups composed of township women prior to mounting the study.

Mothers’ alcohol use.—Mothers were asked about their drinking at every assessment
using the AUDIT-C (Dawson, Grant, & Stinson, 2005). The post-birth timepoint (except in
Figure 2) is excluded because only three mothers reported any drinking at this assessment.
At each assessment, mothers were assigned to one of three possible drinking states: a)
abstinence (no drinking); b) problem drinking: drank four or more 14 g glasses in one day at
least once a month and reported at least one symptom of alcohol withdrawal on the AUDIT
Babor, Higgins-Biddle, Saunders, & Monteiro, 2001); or c) occasional drinking (some
alcohol use, but did not meet problematic criteria).

res.

Growth.—Weights and heights were measured and converted to z-scores using the WHQO’s
age-and sex-specific norms (http://www.who.int/childgrowth/standards/en).

Cognitive functioning.—At 18 months, interviewers administered the cognitive and
motor scales of the Bayley Scales of Infant and Toddler Development, a measure found valid
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and reliable in South Africa (including translated versions; Baley, 2003; Potterton et al.,
2009).

At 5 years, interviewers administered the Kaufman Assessment Battery for Children—
Second Edition (KABC-II; Lichtenberger & Kaufman, 2010). The Mental Processing Index
(MPI) of the KABC-1I measured executive function and has been validated for use in LMIC
(Bangirana et al., 2009).

At 3 and 5 years, the number of correct items on three tasks were reported from the
Executive Function Battery, a measure validated in other LMIC (Willoughby, Piper,
Kwayumba, & McCune, 2018). The Stroop-like Silly Sounds task is 36 questions and tests if
children can stop themselves from associating animal sounds with pictures of animals. The
Something’s the Same task is 28 items at 3 years and 36 at 5 years, assessing attention-
shifting by asking children to match pictures to a sample array. The Operation Span task is
16 questions at 3 years and 20 questions at 5 years, tested working memory by having
children name an animal in a picture and the color and then repeat the animal name when
prompted with the color.

Social behavior.—At 3 years and 5 years, mothers rated children on the Aggressive
Behavior subscale of the Child Behavior Checklist (Achenbach, 1991; Ivanova et al., 2007).
Mothers also rated their children on the Prosocial Behavior subscale of the Strengths and
Difficulties Questionnaire, a screening questionnaire validated in South Africa (Mostanis,
2006).

Data analysis

We first examined how maternal drinking changes over time and was influenced by the
intervention. We then examined how drinking alcohol (in combination with the intervention
and time) was related to each child outcome. All analyses were performed as complete-case
analyses; that is, all observations that were missing on a variable used by a given analysis
were excluded from that analysis. The analysis code can be found at http://arfer.net/projects/
philani.

Analysis of alcohol use

To characterize the effect of the intervention on drinking state over time, a mixed-effects
ordinal probit-regression model was fitted, using the function clmm in the ordinal R package
(Christensen, 2015). Ordinal regression allowed for the retention of the order information of
the three drinking states without assuming that they are equally distant; the dependent
variable (DV) in this case is ordered with abstinence < occasional drinking < problem
drinking. Hence it was allowed, for example, for a larger effect to be necessary to take a
participant from occasional drinking to problem drinking than from abstinence to occasional
drinking. Ordinal probit regression, specifically, resembled linear regression in that it
modelled a quantity as a linear combination of several predictors plus normally distributed
random error. Unlike linear regression, this quantity was not observed directly. Rather, it was
discretized into one of k ordered categories (three drinking states, in this study’s case) on the
basis of k — 1 thresholds on the real line, and what was observed was the resulting category
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(e.g., the drinking state). The model estimated these thresholds as well as the model
coefficients. For identifiability, the model intercept was fixed at 0 and the SD of the error
term was fixed at 1.

In addition to the intercept, the model included dummy-coded independent variables (1Vs)
for assessment and intervention condition, including all interactions. These Vs were treated
as fixed effects, and a random intercept was included for each mother.

Analysis of child outcomes

Results

To examine the effect of drinking and the intervention on child outcomes, each outcome was
analyzed separately. There were two models for each outcome, distinguished by whether
alcohol-related terms were present. The no-alcohol models had no terms for alcohol,
whereas the alcohol models had two dummy variables for occasional drinking and problem
drinking, and an interaction term for each of these dummy variables with intervention
condition.

The models were compared using the Akaike information criterion (AIC; Akaike, 1973) to
determine which model best trades off between maximizing the fit and minimizing the
number of parameters, the model with least AIC being the one with the best tradeoff. For
example, a study (Grajeda et al., 2016) considered longitudinal models of children’s height
that had different combinations of regression terms and selected the model with the lowest
AIC.

Other features of the models differed by the DV. Mixed-effects models were used for DVs
that were measured at multiple timepoints, namely, growth, prosocial behavior, and
executive functioning. Similar to the model described above, these models had mother-level
random intercepts. Time was treated as a categorical variable, with fixed effects for each
time point (omitting a fixed intercept in favor of using a dummy variable for every time
point). We also included interactions of each time point with the intervention condition. (A
main effect of the intervention condition would have been unidentifiable and hence was
excluded.) Models with only fixed effects, including a main effect of the intervention, were
used for outcomes measured at a single timepoint, namely the Kaufman Scale for cognitive
development, which was measured only at 5 years, and the Bayley Scales, which were
administered at 18 months. For most DVs, normally distributed error was assumed, but for
the executive-functioning scales, the DV was treated as binomial, with the number of
binomial trials set to the number of items in the scale, so in this case the models used mixed-
effects logistic regression. All mixed models were fit with the R package Ime4 (Bates,
Méchler, Bolker, & Walker, 2015), computing confidence intervals with the percentile
bootstrap.

Sample characteristics

Baseline and demographic characteristics of the sample were discussed in le Roux et al.,
2013 and Rotheram-Borus et al., 2011. At recruitment, the mean age of the Black-African
mothers was 26.4 and they had a mean of 10.3 years of education; 57% were married or
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living with a partner, 19% were employed, 31% lived in formal housing (vs. a backyard
shack), and 47% had a monthly income of at least 2,000 Rand (about $150). Most
households (90%) had electricity, 53% had water, and 55% had flush toilets.

Analysis of alcohol use

There were 4,400 mother-time point pairs at which the mothers were abstinent, 433 at which
mothers were occasional drinkers, and 266 at which mothers were problem drinkers. At the
5-year time point, there were 920 mothers and of these, 77 (8.3%) were drinking
problematically, 116 (13%) were drinking occasionally, and the drinking state of one mother
(0.0011%) was missing. Table 1 shows the coefficients of the model that has drinking state
as the DV and includes confidence intervals and p-values. We interpret all our results in
terms of raw regression coefficients and confidence intervals. The boundary between
abstinence and occasional drinking was estimated as 2.15, whereas the boundary between
occasional drinking and problem drinking was estimated as 3.04. The coefficients showed
that drinking increases over time, whereas the intervention attenuated this. However, this
intervention effect only became substantial at the 5-year timepoint. Figure 2 shows that the
same trends appear when comparing proportions at each timepoint. Including both
intervention and control mothers, 105 of 1143 mothers (9.2%) with non-missing alcohol
data were drinking at baseline and by the 5-year follow-up, 193 of 919 mothers (21%) were
drinking. At the 5-year follow-up, 13% of control mothers were occasional drinkers and
11% were problem drinkers, whereas 12% of mothers receiving home visiting were
occasional drinkers and 6% were problem drinkers.

Analysis of child outcomes

AICs of the models for each child outcome are shown in Table 2. In the case of height,
prosocial behavior, MPI, the two Bayley scales, Operation Span, and Something’s the Same,
the model that did not account for alcohol outperforms the model that did (none of the AIC
improvements exceeded +0.5). That is, the relationship of alcohol with these child outcomes,
controlling for time and intervention condition, was not strong enough to justify the addition
of alcohol information to the models. For DVs for which the no-alcohol model was selected,
we had no conclusions to draw about the effects of maternal drinking, but the model
coefficients were informative about time and the intervention. Children were overall shorter
than average, and their performance on the executive-function tasks improved dramatically
from age 3 to age 5. However, the intervention had little effect on height, the Bayley scales,
MPI, prosocial behavior, the Operation Span task, or the Something’s the Same task. The
coefficients of the selected model for each DV are shown in Table 3. Fewer children
completed the Bayley Scales because mothers did not always bring their children to the
assessments located at research centers in the townships. Since the Bayley Scales could not
be conducted in the home, fewer children completed this assessment.

In the case of weight, the model is depicted in Figure 3. As an example of how to interpret
its coefficients, this model predicted that, at the 5-year timepoint, a child of a mother in the
control condition currently drinking problematically would have a weight z-score of 0.01 —
0.21 = -.20. At 6 months, children were heavy on average, but reached normal weight by 3
years. Occasional drinking was not strongly associated with weight, whereas problem
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drinking was associated with a slight decrease, about a fifth of a z-unit. The intervention had
little effect.

The model for aggressive behavior scores is depicted in Figure 4. Mothers reported less
aggressive behavior at 5 years of age than at 3. Mothers’ occasional drinking was associated
with slightly more aggressive behavior, and problem drinking was associated with much
more aggressive behavior. The intervention seemed to have a weak effect of increasing
aggression on its own but ameliorated the effect of problem drinking.

The model for Silly Sounds scores is depicted in Figure 5. There was a dramatic effect of
time, with children performing much better at 5 years of age than at 3. The intervention had
little effect on its own, but problem drinking was associated with lower scores on this task of
cognitive development, and the intervention undid the effect of problem drinking.

Discussion

Maternal alcohol consumption, both during and after pregnancy, is a health risk for children.
This paper examines longitudinal patterns of mothers’ alcohol use and child outcomes in
South African townships from pregnancy to 5 years post-birth. Consistent with rates of
prenatal alcohol use found previously in South Africa (Popova et al., 2017), 25% of mothers
report drinking prior to recognizing pregnancy and one in ten women continue drinking
during their pregnancy. It is encouraging to find that alcohol use drops substantially by two
weeks after giving birth. However, by five years, one in five mothers is again drinking,
similar to the rate of alcohol use before pregnancy (Davis et al., 2017). This is also
supported by previous studies, which find that most women in high income countries
substantially reduce their alcohol consumption upon pregnancy recognition and gradually
return to pre-pregnancy drinking habits (including binge drinking) after giving birth
(National Survey on Drug Use and Health, 2009). Consistent with past research (National
Survey on Drug Use and Health, 2009), the most rapid rise in alcohol use occurs in the first
6 months after birth.

The Philani intervention curtails mothers’ problematic drinking at 5 years. MM deliver one
alcohol-specific session in their home visits during pregnancy, however they are generalists
and address multiple challenges faced by township mothers concurrently, including
malnutrition, HIV, and IPV (Rotheram-Borus et al., 2011). As demonstrated in previous
publications from this study, intervention mothers have healthier children (le Roux et al.,
2010; le Roux et al., 2013; Rotheram et al., 2014; Tomlinson et al., 2016). While the
intervention includes a brief, one-day session covering the impacts of alcohol use (O’Connor
& Whaley, 2007), it is also possible that childcare is easier for intervention mothers whose
children are healthier. This may also contribute to intervention mothers being less likely to
drink. The current findings support this generalist approach and the program’s effectiveness
in helping to prevent maternal problematic drinking across time, which in turn may help
reduce health risks for mothers and their children.

Maternal problematic drinking is associated with a small decrease in children’s weight,
while occasional drinking among mothers had an even smaller effect. These effects are in
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the same direction but smaller than effects found in previous research linking postnatal
alcohol use while breastfeeding with lower child weight-for-age (May et al., 2016).

Compared to children of occasional drinkers and abstainers, children of mothers engaged in
problem drinking score lower on the Silly Sounds Stroop-like measure of inhibitory control.
These findings are consistent with prior research suggesting that children of alcoholic
mothers perform poorly on tests of cognitive inhibition (Nigg et al., 2004; Noland et al.,
2003). However, research on maternal postpartum alcohol use — which commonly focuses
on drinking during breastfeeding — shows mixed results regarding the effects on child
cognitive function depending on the child’s age. One study found that alcohol use during
breastfeeding is predictive of lower scores among infants on motor development tasks, but
not mental development tasks (Little, Anderson, Ervin, Worthington-Roberts, & Clarren,
1989). More recent findings demonstrate that drinking while breastfeeding is associated with
significantly lower verbal 1Q scores in first graders, even after controlling for prenatal
alcohol exposure (May et al., 2016). However, of six variables related to cognitive or motor
development we examined (from the Bayley scales, the Kaufman scales, and the Executive
Function Battery), only one is associated with drinking strongly enough to justify inclusion
of drinking in a model, even with our large sample. Thus, some consequences of pre-and
postnatal maternal drinking may manifest in early childhood years, but may not necessarily
be detectable during the first years of life. For the Silly Sounds tests, we find that the
intervention increases scores among children of problematic drinkers. This suggests that,
although the intervention aims to reduce maternal alcohol use, the program still benefits the
children of mothers who continue to engage in problematic drinking.

Consistent with previous findings linking maternal drinking during pregnancy and
aggressive child behavior, maternal occasional and problem drinking is associated with
mothers’ reports of more aggressive behavior among their children (Sood et al., 2001; Fuller
et al., 2003). The intervention reduces, but does not eliminate, this increase in aggression
among the children of problem drinkers.

One limitation of this study is the exclusion of mothers under 18 years old during
recruitment. Previous research shows that alcohol use among South African women is
associated with younger maternal age (O’Connor et al., 2011) and is highly prevalent among
adolescents (Parry et al 2004; Madu & Matla, 2003). The inclusion of adolescent mothers
may have produced slightly different rates of alcohol use. However, a recent study by this
team found similar rates of adolescent and adult mothers drinking in the Eastern Cape (le
Roux et al., 2018).

Furthermore, it is possible that mothers in our sample underreported their drinking levels to
interviewers, due to the stigma around alcohol (Viljoen, Croxford, Gossage, Kodituwakku,
& May, 2002). Past data show that as many as 42% of women in Cape Town townships
engage in problematic drinking, according to self-administered (as opposed to interviewer-
administered) questionnaires (Wong, Huang, DiGangi, Thompson, & Smith, 2008). Thus,
using biomarkers or self-administered questionnaires may reduce the effect of stigma and
self-report bias. However, interviewers in this study are of the same cultural/ethnic
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background as participants and the rate of consent to participate is high (98%), suggesting
that women are open to discussing their pre-and postnatal practices. Further, future analyses
may consider family-level factors found to be associated with both parental drinking and
negative child outcomes, including food insecurity, IPV, and depression (Kalichman et al.,
2012; O’Connor et al., 2011).

Conclusions

Children raised in contexts of maternal pre-and postnatal alcohol use and abuse fare worse
than children raised in the absence of such risks. While the existing literature on maternal
alcohol use and child outcomes focuses overwhelmingly on prenatal drinking, postnatal
drinking is far more prevalent and can still pose serious health risks for mothers and their
children (Laborde & Mair, 2012). The current study suggests that maternal alcohol use
decreases during pregnancy but then increases after pregnancy, marking an important
opportunity for intervention. Mothers in the Philani home visiting program are less likely
than mothers in the control condition to drink problematically post-pregnancy, and
problematic drinking is associated with slightly lower weight, decreased inhibitory control,
and more aggressive behavior among children. The current findings support the continued
need for home visiting intervention programs in the first years after the child is born to
support healthy maternal and child outcomes.

Acknowledgments

Funding: This work was supported by the National Institute on Alcohol Abuse and Alcoholism (RO1AA017104,
R24AA022919), National Institute of Mental Health (P30MH058107), and supported by the National Institute of
Mental Health (T32MH10920). The content is solely the responsibility of the authors and does not necessarily
represent the official views of NIH.

References

Achenbach TM (1991). Integrative guide for the 1991 CBCL/4-18, YSR, and TRF profiles.
Department of Psychiatry, University of Vermont.

Akaike H (1973). A new look at the statistical model identification. IEEE Transactions on Automatic
Control, 19(6), 716-723. doi:10.1109/TAC.1974.1100705

Albers CA, & Grieve AJ (2007). Test review: Bayley N (2006). Bayley scales of infant and toddler
development-third edition. San Antonio, TX: Harcourt assessment. Journal of Psychoeducational
Assessment, 25(2), 180-190.

Babor TF, Higgins-Biddle JC, Saunders JB, & Monteiro MG (2001). The Alcohol Use Disorders
Identification Test: Guidelines for use in primary care (2nd ed). World Health Organization
Retrieved from http://whglibdoc.who.int/hg/2001/WHO_MSD_MSB_01.6a.pdf

Bangirana P, Seggane M, Allebeck P, Giordani B, John C, Opoka O, ... Boivin M (2009). A
preliminary examination of the construct validity of the KABC-II in Ugandan children with a
history of cerebral malaria. African Health Sciences, 9(3), 186-192. Retrieved from http://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2887024/ [PubMed: 20589149]

Bates D, Méchler M, Bolker B, & Walker S (2015). Fitting linear mixed-effects models using Ime4.
Journal of Statistical Software, 67(1). doi:10.18637/jss.v067.i01

Bayley N (2003). Bayley Scales of Infant Development (2nd ed) San Antonio, TX: Psychological
Corporation.

Christensen RHB (2015). ordinal: Regression models for ordinal data (Version 2015.6-28) [Software].
Retrieved from https://cran.r-project.org/package=ordinal

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.


http://whqlibdoc.who.int/hq/2001/WHO_MSD_MSB_01.6a.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2887024/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2887024/
https://cran.r-project.org/package=ordinal

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rotheram-Borus et al.

Page 12

Croxford J, & Viljoen D (1999). Alcohol consumption by pregnant women in the Western Cape. South
African Medical Journal, 89(9).

Davis EC, Rotheram-Borus MJ, Weichle TW, Rezai R, & Tomlinson M (2017). Patterns of alcohol
abuse, depression, and intimate partner violence among township mothers in South Africa over 5
years. AIDS and Behavior, 21(2), 174-182.

Dawson DA, Grant BF, & Stinson FS (2005). The AUDIT-C: Screening for alcohol use disorders and
risk drinking in the presence of other psychiatric disorders. Comprehensive Psychiatry, 46(6), 405—
16 [PubMed: 16275207]

Desmond K, Milburn N, Richter L, Tomlinson M, Greco E, VVan Heerden A, & Rotheram-Borus MJ
(2012). Alcohol consumption among HIV-positive pregnant women in KwaZulu-Natal, South
Africa: prevalence and correlates. Drug and Alcohol Dependence, 120(1-3), 113-118. [PubMed:
21820252]

Devries KM, Child JC, Bacchus LJ, Mak J, Falder G, Graham K, ... & Heise L (2014). Intimate
partner violence victimization and alcohol consumption in women: a systematic review and meta-
analysis. Addiction, 109(3), 379-391. [PubMed: 24329907]

Donaldson CD, Handren LM, & Crano WD (2016). The enduring impact of parents’ monitoring,
warmth, expectancies, and alcohol use on their children’s future binge drinking and arrests: A
longitudinal analysis. Prevention Science, 17(5), 606—614. [PubMed: 27178008]

Fuller BE, Chermack ST, Cruise KA, Kirsch E, Fitzgerald HE, & Zucker RA (2003). Predictors of
aggression across three generations among sons of alcoholics: relationships involving
grandparental and parental alcoholism, child aggression, marital aggression and parenting
practices. Journal of Studies on Alcohol, 64(4), 472-83. [PubMed: 12921189]

Goodman R (1997). The Strengths and Difficulties Questionnaire: a research note. Journal of child
psychology and psychiatry, 38(5), 581-586. [PubMed: 9255702]

Grajeda LM, lvanescu A, Saito M, Crainiceanu C, Jaganath D, Gilman RH, ... Checkley W (2016).
Modelling subject-specific childhood growth using linear mixed-effect models with cubic
regression splines. Emerging Themes in Epidemiology, 13, 1. [PubMed: 26752996]

Hendershot CS, Witkiewitz K, George WH, & Marlatt GA (2011). Relapse prevention for addictive
behaviors. Substance Abuse Treatment, Prevention, and Policy, 6(1), 17.

Henderson J, Kesmodel U, & Gray R (2007). Systematic review of the fetal effects of prenatal binge-
drinking. Journal of Epidemiology & Community Health, 61(12), 1069-1073. [PubMed:
18000129]

Hill SY, Tessner KD, & McDermott MD (2011). Psychopathology in offspring from families of
alcohol dependent female probands: a prospective study. Journal of Psychiatric Research, 45(3),
285-294. [PubMed: 20801463]

Husky MM, Keyes K, Hamilton A, Stragalinou A, Pez O, Kuijpers R, ... & Kovess-Masfety V (2017).
Maternal problem drinking and child mental health. Substance use & misuse, 52(14), 1823-1831.
[PubMed: 28704164]

Ivanova MY, Achenbach TM, Dumenci L, Rescorla LA, Almqvist F, Weintraub S, ... Verhulst FC.
(2007). Testing the 8-syndrome structure of the Child Behavior Checklist in 30 societies. Journal
of Clinical Child and Adolescent Psychology, 36(3), 405-417. doi:10.1080/15374410701444363
[PubMed: 17658984]

Jester JM, Jacobson SW, Sokol RJ, Tuttle BS, & Jacobson JL (2000). The influence of maternal
drinking and drug use on the quality of the home environment of school-aged children.
Alcoholism: Clinical and Experimental Research, 24(8), 1187-1197.

Jester JIM, Wong MM, Cranford JA, Buu A, Fitzgerald HE, & Zucker RA (2015). Alcohol
expectancies in childhood: change with the onset of drinking and ability to predict adolescent
drunkenness and binge drinking. Addiction, 110(1), 71-79. [PubMed: 25117029]

Johnson JL, & Leff M (1999). Children of substance abusers: Overview of research findings.
Pediatrics, 103(Supplement 2), 1085-1099. [PubMed: 10224196]

Kalichman SC, Watt M, Sikkema K, Skinner D, & Pieterse D (2012). Food insufficiency, substance
use, and sexual risks for HIV/AIDS in informal drinking establishments, Cape Town, South
Africa. Journal of Urban Health, 89(6), 939-951. [PubMed: 22669645]

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rotheram-Borus et al.

Page 13

Karim SSA, Churchyard GJ, Karim QA, & Lawn SD (2009). HIV infection and tuberculosis in South
Africa: an urgent need to escalate the public health response. The Lancet, 374(9693), 921-933.
doi: 10.1016/S0140-6736(09)60916-8

King SM, Keyes M, Malone SM, Elkins I, Legrand LN, lacono WG, & McGue M (2009). Parental
alcohol dependence and the transmission of adolescent behavioral disinhibition: a study of
adoptive and non-adoptive families. Addiction, 104(4), 578-586. doi:10.1111/j.
1360-0443.2008.02469.x [PubMed: 19215604]

Laborde ND, & Mair C (2012). Alcohol use patterns among postpartum women. Maternal and child
health journal, 16(9), 1810-1819. [PubMed: 22139046]

Lange S, Probst C, Gmel G, Rehm J, Burd L, & Popova S (2017). Global prevalence of fetal alcohol
spectrum disorder among children and youth: a systematic review and meta-analysis. JAMA
Pediatrics, 171(10), 948-956. [PubMed: 28828483]

Le Roux IM, le Roux K, Comulada WS, Greco EM, Desmond KA, Mbewu N, & Rotheram-Borus MJ
(2010) Home visits by neighborhood Mentor Mothers provide timely recovery from childhood
malnutrition in South Africa: results from a randomized controlled trial. Nutrition Journal, 9(1):56.
[PubMed: 21092178]

Le Roux IM, Tomlinson M, Harwood JM, O’Connor MJ, Worthman CM, Mbewu N, ...Rotheram-
Borus MJ (2013). Outcomes of home visits for pregnant mothers and their infants: a cluster
randomised controlled trial. AIDS, 27(9): 1461-1471. [PubMed: 23435303]

Le Roux K, Christodoulou J, Tomlinson M, Stansert-Katzen L, Dippenaar E, Laurenzi C, le Roux I, &
Rotheram-Borus MJ (2018). A longitudinal cohort study of adolescent vs adult South African
Mothers and their children from birth to two years. European Journal of Public Health. Manuscript
in revision.

Lewin S, Munabi-Babigumira S, Glenton C, Daniels K, Bosch-Capblanch X, van Wyk BE, ... &
Scheel IB. (2010). Lay health workers in primary and community health care for maternal and
child health and the management of infectious diseases. The Cochrane Database of Systematic
Reviews, (3), CD004015.

Little RE, Anderson KW, Ervin CH, Worthington-Roberts B, & Clarren SK (1989). Maternal alcohol
use during breast-feeding and infant mental and motor development at one year. New England
Journal of Medicine, 321(7), 425-430. [PubMed: 2761576]

Madu SN, & Matla MQP (2003). Illicit drug use, cigarette smoking and alcohol drinking behaviour
among a sample of high school adolescents in the Pietersburg area of the Northern Province, South
Africa. Journal of Adolescence, 26(1), 121-136. [PubMed: 12550825]

Manning V, Best DW, Faulkner N, & Titherington E (2009). New estimates of the number of children
living with substance misusing parents: results from UK national household surveys. BMC Public
Health, 9(1), 377. [PubMed: 19814787]

Marsh DR, Schroeder DG, Dearden KA, Sternin J, & Sternin M (2004). The power of positive
deviance. British Medical Journal, 329(7475), 1177-1179. [PubMed: 15539680]

Masten AS, & Cicchetti D (2010). Developmental cascades. Development and Psychopathology,
22(3), 491-495. [PubMed: 20576173]

May PA, Gossage JP, Brooke LE, Snell CL, Marais AS, Hendricks LS, ... & Viljoen DL (2005).
Maternal risk factors for fetal alcohol syndrome in the Western cape province of South Africa: a
population-based study. American Journal of Public Health, 95(7), 1190-1199. [PubMed:
15933241]

May PA, Hasken JM, Blankenship J, Marais AS, Joubert B, Cloete M, ... & Doms C (2016).
Breastfeeding and maternal alcohol use: prevalence and effects on child outcomes and fetal alcohol
spectrum disorders. Reproductive Toxicology, 63, 13-21. [PubMed: 27174445]

May PA, Marais AS, Gossage JP, Barnard R, Joubert B, Cloete M, ... & Alexander T. (2013). Case
management reduces drinking during pregnancy among high risk women. The International
Journal of Alcohol and Drug Research, 2(3), 61. [PubMed: 24729823]

Naimi TS, Lipscomb LE, Brewer RD, & Gilbert BC (2003). Binge drinking in the preconception
period and the risk of unintended pregnancy: implications for women and their children.
Pediatrics, 111(Supplement 1), 1136-1141. [PubMed: 12728126]

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Rotheram-Borus et al.

Page 14

Nigg JT, Glass JM, Wong MM, Poon E, Jester JM, Fitzgerald HE, Puttler LI, Adams KM, Zucker RA.
(2004). Neuropsychological executive functioning in children at elevated risk for alcoholism:
findings in early adolescence. Journal of Abnormal Psychology, 113(2), 302. [PubMed: 15122950]

Noland JS, Singer LT, Arendt RE, Minnes S, Short EJ, & Bearer CF (2003). Executive functioning in
preschool-age children prenatally exposed to alcohol, cocaine, and marijuana. Alcoholism:
Clinical and Experimental Research, 27(4), 647-656

O’Connor MJ, Tomlinson M, LeRoux IM, Stewart J, Greco E, & Rotheram-Borus MJ (2011).
Predictors of alcohol use prior to pregnancy recognition among township women in Cape Town,
South Africa. Social Science & Medicine, 72(1), 83-90. [PubMed: 21084142]

O’Connor MJ& Whaley SE. (2007). Brief intervention for alcohol use by pregnant women. American
Journal of Public Health, 97(2), 252-8. [PubMed: 17194863]

Parry CD (2005). South Africa: alcohol today. Addiction, 100(4), 426-429. [PubMed: 15784051]

Parry CD, Myers B, Morojele NK, Flisher AJ, Bhana A, Donson H, & Pluddemann A (2004). Trends
in adolescent alcohol and other drug use: findings from three sentinel sites in South Africa (1997-
2001). Journal of Adolescence, 27(4), 429-440. [PubMed: 15288752]

Popova S, Lange S, Probst C, Gmel G, & Rehm J (2017). Estimation of national, regional, and global
prevalence of alcohol use during pregnancy and fetal alcohol syndrome: a systematic review and
meta-analysis. The Lancet Global Health, 5(3), €290-€299. [PubMed: 28089487]

Potterton J, Stewart A, Cooper P, Goldberg L, Gaidosik C, & Baillieu C (2009). Neurodevelopmental
delay in children infected with human immunodeficiency virus in Soweto, South Africa.
Vulnerable Children and Youth Studies, 4(1), 48-57.

Rossow I, Felix L, Keating P, & McCambridge J (2016). Parental drinking and adverse outcomes in
children: A scoping review of cohort studies. Drug and Alcohol review, 35(4), 397-405. [PubMed:
26332090]

Rotheram-Borus MJ, Tomlinson M, le Roux IM, & Stein JA (2015). Alcohol use, partner violence, and
depression: a cluster randomized controlled trial among urban South African mothers over 3 years.
American Journal of Preventive Medicine, 49(5), 715-725. [PubMed: 26231855]

Rotheram-Borus MJ, Tomlinson M, le Roux IM, Harwood JM, Comulada WS, O’Connor MJ, Weiss
RE, & Worthman CM (2014). A cluster randomised controlled effectiveness trial evaluating
perinatal home visiting among South African mothers/infants. PLoS One, 9(10):e105934.

Rotheram-Borus MJ, le Roux IM, Tomlinson M, Mbewu N, Comulada WS, le Roux K, Stewart J,
O’Connor MJ, Hartley M, Desmond K, Greco E, Worthman CM, Idemundia F, & Swendeman D
(2011). Philani Plus (+): A mentor mother community health worker home visiting program to
improve maternal and infants’ outcomes. Prevention Science, 12(4):372-388. [PubMed:
21850488]

Schlesinger S, Susman M, & Koenigsberg J (1990). Self-esteem and purpose in life: A comparative
study of women alcoholics. Journal of Alcohol and Drug Education.

Sood B, Delaney-Black V, Covington C, Nordstrom-Klee B, Ager J, Templin T, ... & Sokol RJ (2001).
Prenatal alcohol exposure and childhood behavior at age 6 to 7 years: I. dose-response effect.
Pediatrics, 108(2), e34—e34. [PubMed: 11483844]

Stratton K, Howe C, & Battaglia FC (Eds.). (1996). Fetal alcohol syndrome: Diagnosis, epidemiology,
prevention, and treatment. National Academies Press.

The NSDUH Report: Substance Use among Women During Pregnancy and Following Childbirth
(2009). National Survey on Drug Use and Health. Retrieved from https://roar.nevadaprc.org/
system/documents/2924/original/NPRC.1362.May21 2009.pdf?1425586367

Tomlinson M, Rotheram-Borus MJ, Harwood J, le Roux IM, O’Connor M, & Worthman C (2015).
Community health workers can improve child growth of antenatally-depressed, South African
mothers: a cluster randomized controlled trial. BMC Psychiatry, 15(1), 225. [PubMed: 26400691]

Tomlinson M, Rotheram-Borus MJ, le Roux IM, Youssef MK, Nelson S, Scheffler A, Weiss RE,
O’Connor M, Worthman CM (2016). Thirty-six-month outcomes of a generalist paraprofessional
perinatal home visiting intervention in South Africa on maternal health and child health and
development. Prevention Science, 17(8), 937-948. [PubMed: 27438294]

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.


https://roar.nevadaprc.org/system/documents/2924/original/NPRC.1362.May21_2009.pdf?1425586367
https://roar.nevadaprc.org/system/documents/2924/original/NPRC.1362.May21_2009.pdf?1425586367

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Rotheram-Borus et al.

Page 15

Viljoen D, Croxford J, Gossage JP, Kodituwakku PW, & May PA (2002). Characteristics of mothers of
children with fetal alcohol syndrome in the Western Cape Province of South Africa: a case control
study. Journal of Studies on Alcohol, 63(1), 6-17. [PubMed: 11925060]

Vostanis P (2006). Strengths and Difficulties Questionnaire: Research and clinical applications.
Current Opinion in Psychiatry, 19(4), 367-372. [PubMed: 16721165]

Vythilingum B, Roos A, Faure SC, Geerts L, & Stein DJ (2012). Risk factors for substance use in
pregnant women in South Africa. SAMJ: South African Medical Journal, 102(11), 853-854.
Willoughby MT, Blair CB, Wirth RJ, & Greenberg M (2010). The measurement of executive function
at age 3 years: Psychometric properties and criterion validity of a new battery of tasks.

Psychological Assessment, 22(2), 306-317. [PubMed: 20528058]

Willoughby MT, Piper B, Kwayumba D, & McCune M (2018). Measuring executive function skills in
young children in Kenya. Child Neuropsychology, 1-20. [PubMed: 27608887]

Wilsnack SC, & Wilsnack RW (1991). Epidemiology of women’s drinking. Journal of Substance
Abuse, 3(2), 133-157. [PubMed: 1821278]

Wilsnack SC, Klassen AD, Schur BE, & Wilsnack RW (1991). Predicting onset and chronicity of
women’s problem drinking: a five-year longitudinal analysis. American Journal of Public Health,
81(3), 305-318. [PubMed: 1994739]

Wong FY, Huang ZJ, DiGangi JA, Thompson EE, & Smith BD (2008). Gender differences in intimate
partner violence on substance abuse, sexual risks, and depression among a sample of South
Africans in Cape Town, South Africa. AIDS Education and Prevention, 20(1), 56-64. [PubMed:
18312067]

World Bank. (2018). Overcoming poverty and inequality in South Africa: An assessment of drivers,
constraints and opportunities. Retrieved from http://documents.worldbank.org/curated/en/
530481521735906534/pdf/124521-REV-0U0-South-Africa-Poverty-and-Inequality-Assessment-
Report-2018-FINAL-WEB.pdf

World Health Organization, & World Health Organization. Management of Substance Abuse Unit
(2014). Global status report on alcohol and health, 2014. World Health Organization.

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.


http://documents.worldbank.org/curated/en/530481521735906534/pdf/124521-REV-0U0-South-Africa-Poverty-and-Inequality-Assessment-Report-2018-FINAL-WEB.pdf
http://documents.worldbank.org/curated/en/530481521735906534/pdf/124521-REV-0U0-South-Africa-Poverty-and-Inequality-Assessment-Report-2018-FINAL-WEB.pdf
http://documents.worldbank.org/curated/en/530481521735906534/pdf/124521-REV-0U0-South-Africa-Poverty-and-Inequality-Assessment-Report-2018-FINAL-WEB.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Rotheram-Borus et al.

Page 16

Public Health Significance:

This study highlights the need for home visiting programs that address maternal drinking
during pregnancy and early childhood. Even brief alcohol interventions, nested within a
generalist home visiting intervention, result in less problematic drinking over the next 5
years. The findings demonstrate that problematic alcohol use is associated with children’s
increased challenge to maintain healthy growth, inhibitory control, and non-aggressive
behavior overtime.

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Rotheram-Borus et al.

Randomize neighborhoods (n=24)
Recruit N=1238 pregnant mothers

/’l\

12 SC neighborhoods
N=594* pregnant mothers

|1 Maternal Death
41 Child Deaths

2-week post-birth
assessment

6-month assessment
N=487/524 (92.9%)

18-month assessment
N=496/541 (91.7%)

36-month assessment
N=455/537 (84.7%)

60-month assessment
N=443/535 (82.8%)

Figure 1.

Page 17

12 PIP neighborhoods
N=644 pregnant mothers

'

2-week post-birth
assessment

|

6-month assessment
N=573/605 (94.7%)

'

18-month assessment
N=543/595 (91.3%)

36-month assessment
N=497/584 (85.1%)

60-month assessment
N=477/578 (82.9%)

1 Maternal Death
1 Child Death

Flow of mothers through the study. Proportions marked with an asterisk include late-
entering mothers (see text) even when they were recruited after the indicated timepoint, and
hence contributed only retrospective data to that timepoint.

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Rotheram-Borus et al.

Proportion of mothers

0.14 A

o o o S = o

o) o o) ) - -

N 5 o) 0o o N
1 1 1 1 1 1

0.00 A

Page 18

Occasional drinking

Problem drinking

—&— Control
—&— Mentored

Baseline -
After birth

T L] Ll T T L] L] L ]

wn w w wu C wu v wv
= £ © © €t S S ©
c c ] @ oo ¢© = ]
o o > > w, O o >
£ € m i 8g E = m
((s] (o 0] g w o
— —
Timepoint Timepoint

Figure 2.

The proportion of mothers who were occasional drinkers or problem drinkers at each
timepoint, colored by intervention condition. The x-axis is spaced proportionally to the
mean time elapsed between interviews
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Figure 4.
Child CBCL aggression as predicted by treatment and drinking. Solid lines in the drinking

panel represent occasional drinking.
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Log odds of answering a Silly Sounds item correctly as predicted by treatment and drinking.

Solid lines in the drinking panel represent occasional drinking.
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Unstandardized fixed effects (with 95% confidence intervals) of the mixed-effects ordinal-regression model
characterizing drinking over time.

Coefficient Value

Main effects
6 months 0.04[-0.23,0.31],p=.79
18 months 0.23 [-0.04, 0.49], p = .09
3 years 0.61[0.36, 0.87], p< .01
5 years 0.98[0.72,1.23],p< .01
Intervention -0.04 [-0.35, 0.28], p = .82

Interactions

Intervention x 6 months

Intervention x 18 months  -0.04 [-0.41, 0.33], p = .84

Intervention x 3 years

Intervention x 5 years

-0.02 [-0.38, 0.34], p = .92
-0.11[-0.46, 0.24], p = .54
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Table 2.

Summaries of the regression models for child outcomes. “AlC improvement” is the AIC of the No Alcohol
minus the AIC of the Current Drinking model, so higher scores mean greater improvement over No Alcohol,
and negative numbers mean worse models than No Alcohol. EF = executive function

: . EF: EF: EF:
. . Bayley Bayley Aggressive  Prosocial ! : A
| Weight  Height 2 MPI : ¢ Silly Operation Something’s
Cognitive  Motor Behavior Behavior Sounds  Span the Same

Observations 3,374 3,370 473 473 646 1,567 1,567 1,545 1,545 1,545
Mothers 1,003 1,003 473 473 646 879 879 866 866 866
Timepoints 4 4 1 1 1 2 2 2 2 2
AlC
improvement: 5 -5 -8 -6 -8 42 -3 18 -7 0
drinking

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.



Page 24

Rotheram-Borus et al.

10>d '[86°'T gr'=d ‘[18°0 65'=d ‘[zz’0 Buuup
‘6501 92'T ‘v1'5-1022- ‘5¢°0-180°0- wajqoid Jusind
x UONUsAI3U|
€8'=d '[35°0 18'=d[y8'T yg'=d Buuup
‘vv'0-1 500 ‘er'e-18T0- ‘[ezo‘tz0-1200 [BUOISEII0 JUBLIND
x UONUsAI3U|
89'=d ‘[sT'0 8g'=d '[yz'0 ¢r=d‘[oz0  8.=d'[1€0 ge'=d 12'=d"[tz°0 06'=d ‘[ST'0 sieak
‘0T°0-1€0°0 ‘$10-1500 ‘1€0-1600- ‘e€’0-1v00- ‘[18T‘290-]1.50 ‘sT'0-]1 €00 ‘81°0-1 10°0- G x UONUaAIBU]
eg'=d‘[¢T0 67'=d[TT0 ¢g'=d‘[sz0 20'=d‘[80°0- ge'=d 8.'=d ‘'[6T°0 66'=d ‘[9T°0 sieak
‘vT'0-1700-  ‘s€0-]1¥T0- ‘1€°0-1€00- ‘€9°0-1v€0- ‘[¥9°T ‘€v'0-159°0 ‘v1°0-120°0 ‘9T°0-]1 00°0- € x UonuanIBu|
eg=d ‘[vzo 89'=d stpuow
‘TT'0-1500 ‘[6T°0¢T'0-1€0°0 8T x UonUaAJBIU|
60'=d ‘[62°0 Zr=d ‘[v0'0 syiuow
‘200-1¥1°0 ‘82°0-12T0- 9 x UonuaAIau|
suonaels1u]
99'=d Ge zv'=d‘[190 uonuaAIBlU|
Teet =d‘[sL0 ‘9v'T-]
‘9T'¢-1 ‘92'0-] Zvo-
or'0- ¥2'0
10>d ‘[€9°0 - 10>d €0'=d '[e00 - Bunjup
‘28 T-180'T- ‘[ve'8 ‘ez vl 6€°9 ‘ev'0-]1T20- wiajqoad uaing
ra4 9z'=d Lz '=d'[80°0 Buuup
*=d ‘[85°0 ‘0T°0 ‘[6s'z ‘18°0-1v6'0 ‘€20-1600-  [RUOISEI20 JUaLIND
10>d ‘[e5°0- er'=d '[e00 10>d'[ge'e T0>d'[6€8 10>d 10>d '[87°0- z8'=d sieak g
‘€L°0-1€9'0-  ‘€z0-]oT0- ‘67€] 69°€ ‘v6'2191'8  ‘[19°0T '¥8'8] 2L°6 ‘62°0-109°0- ‘[sT0‘TT0-]1T00
10>d‘[t1e-  10>d'[282-  tTo>d'[eTz-  TO>d[18L 10>d ‘[¥9°2T 10>d ‘[82'T- gg'=d sieak g
‘oe'c-10z2-  ‘oze-leoe- '96'¢-16e2- '8e'1165°L ‘20 TT] €8'TT ‘15 T-1ov'1-  ‘[2T°0°200-1900
10>d ‘[67°0- 10>d syluow g1
‘10-1290-  ‘lovo‘stol 20
10>d '[ST'0- 10>d syuow 9
‘6€0-1220-  ‘[69°0'L¥0] 850
10>d 10>d 10 (adeasaup)
‘[e8v8 ‘Tes1s >d ‘[rees
‘a1°z8] ‘G2°08] ‘99'16]
05°€8 YT'1G ar'zZS
S1084J3 Ul
awes syl ueds spunos Joineyag Joineyag IdN 1010\ annubod 1yb1aH RU[SJETVY |
s Buiylswos uonesado Als :43 |e180s044 anIssalbby Aojfeg Aolfeg
43 43

J Consult Clin Psychol. Author manuscript; available in PMC 2020 June 01.

*8]qeLieA Juspuadap yoea J0) (Joy0oB-0U 10 |0Y0I|B) [9POLW PaldaIas 8yl JO S|eAISIUI B0USPLILOD %4GE PUR SIUBIONIB0D PazIpiepuerlIsun

‘€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



	Abstract
	Methods
	Recruitment
	Assessments
	Standard Care Condition
	Intervention Condition (Philani Program)
	Measures
	Mothers’ alcohol use.

	Child Measures.
	Growth.
	Cognitive functioning.
	Social behavior.

	Data analysis
	Analysis of alcohol use
	Analysis of child outcomes

	Results
	Sample characteristics
	Analysis of alcohol use
	Analysis of child outcomes

	Discussion
	Limitations

	Conclusions
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Figure 5.
	Table 1.
	Table 2.
	Table 3.



