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Objectives. We defined risk factors for fetal alcohol syndrome (FAS) in a region
with the highest documented prevalence of FAS in the world.

Methods. We compared mothers of 53 first-grade students with FAS (cases) with
116 randomly selected mothers of first-grade students without FAS (controls).

Results. Differences between case and control mothers in our study population
existed regarding socioeconomic status, religiosity, education, gravidity, parity,
and marital status. Mothers of children with FAS came from alcohol-abusing fam-
ilies in which heavy drinking was almost universal; control mothers drank little
to no alcohol. Current and past alcohol use by case mothers was characterized
by heavy binge drinking on weekends, with no reduction of use during preg-
nancy in 87% of the mothers. Twenty percent of control mothers drank during
pregnancy, a rate that declined to 12.7% by the third trimester. The percentage
who smoked during pregnancy was higher for case mothers than for control
mothers (75.5% vs 30.3%), but the number of cigarettes smoked was low among
case mothers. The incidence of FAS in offspring of relatively young women
(28 years) was not explained by early drinking onset or years of drinking (mean,
7.6 years among case mothers). In addition to traditional FAS risk factors, case
mothers were smaller in height, weight, head circumference, and body mass
index, all anthropomorphic measures that indicate poor nutrition and second-
generation fetal alcohol exposure.

Conclusions. Preventive interventions are needed to address maternal risk fac-
tors for FAS. (Am J Public Health. 2005;95:1190–1199. doi:10.2105/AJPH.2003.
037093)
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FAS is associated with low SES among sub-
populations23,33 in developed and developing
countries.9,34 In South Africa,8,35 mothers of
children with FAS were of lower SES than
were control mothers. In 1 US study that
compared women of differing SES who con-
sumed 12 drinks daily, the rate of FAS was
45 times greater in women of low SES than
in women of middle and upper SES.34

In the United States, England, and Canada,
20%–32% of pregnant women drink, and in
some European countries the rate is higher,
exceeding 50%.13–18,36–39 In the Western
Cape Province, 34% of urban women and
46%–51% of rural women drink during
pregnancy.40,41 Maternal drinking during
pregnancy varies among and within popula-
tions throughout the world.33

That alcohol abuse and FAS cluster in
families implies both social and genetic influ-

ences in susceptibility.10,42–44 Some alcohol-
abusing families appear to escape many
symptoms of FASD.7,33,45 Families with 1 or
more children with FASD experience serious
physical and mental problems that pose a
challenge to all types of service providers.46

Because maternal risk for FASD involves an
interaction of biological, familial, historical,
social, and psychological factors,46 research
and prevention foci are interdisciplinary.14

In the general literature on alcohol abuse,
maternal risk factors for FASD include smok-
ing; abusing drugs; cohabiting with an alco-
holic male partner; sexual dysfunction; having
alcohol-abusing parents; initiating drinking at
an early age; and having low self-efficacy,
poor life goals, and few interests.3,19,48–55 Pro-
tective factors identified as providing strong
normative or cultural support for abstinence
or light drinking include high education; reli-

The search for specific maternal risk factors
for fetal alcohol syndrome (FAS) has been on-
going for more than 2 decades via prenatal
clinic1–6 and epidemiological studies.7–10

Population-based research is particularly help-
ful in identifying traits of the very highest-risk
mothers—those who have borne children
with full-blown FAS—and in designing pre-
vention strategies.10–14

FAS has been associated with heavy,
episodic (binge) drinking that produces high
blood alcohol concentration (BAC); ad-
vanced maternal age; high gravidity and par-
ity; unstable marital status; cigarette use;
and use of other drugs.5,15–18 In the United
States, higher FAS rates are reported among
Black and American Indian women, low–
socioeconomic status (SES) groups, people
with high scores on various alcohol abuse
assessment tools, and women with alcoholic
male partners.19–24 Studies of mothers of
children with fetal alcohol spectrum disorder
(FASD; referred to by the Institute of Medi-
cine18 as FAS, partial FAS, alcohol-related
birth defects, and alcohol-related neurode-
velopmental deficits) point to a dose–
response effect. The probability of anom-
alies such as microcephaly, craniofacial de-
fects, and behavioral problems depends on
the level of alcohol exposure as modified by
certain maternal characteristics, such as
those on which this article reports.5,25–28

The rate of FAS in US children is 0.05 to
2.0 per 1000 births.29 All levels of FASD
affect, at minimum, 1% of the birth popula-
tion.30 The highest rates of FAS in the world
have been reported in the Republic of South
Africa. The rate of full-blown FAS alone has
been reported to be 46 cases per 1000
births in the Western Cape Province.8 Cur-
rent research is documenting even higher
rates in Western Cape Province 31 and high
rates elsewhere in South Africa.32
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giosity; and unique social, psychological, bio-
logical, and genetic traits.9,35,56–58 Neverthe-
less, many risk factors for FASD are not well
understood, and their explication is vital for
prevention efforts.14,59,60

Background of the Region
We describe a study9 of maternal risk for

FASD in a town and its rural areas (popula-
tion=45225; 22% of the area is rural) in the
Western Cape Province of South Africa. Most
inhabitants are “Colored,” defined as racially
mixed individuals of African, European, and
Asian descent. The town is similar to many
others in this agricultural and wine-producing
region. Heavy, episodic drinking has been the
norm among laborers for generations. For
several centuries, alcohol was provided daily
to farmworkers as partial payment for work, a
system known as the “dop” system, after the
Afrikaans word for drink. Though this system
of payment was formally outlawed by multi-
ple statutes years ago, its effects persist. Local
people who are forced to tolerate low pay,
limited opportunity, and humble living condi-
tions value alcohol as a favored commodity.
Frequent binge drinking, defined as 3 or
more drinks per episode of drinking, is com-
mon. South Africa researchers have docu-
mented high levels of alcohol abuse among
male workers of the region.61–64 Although no
formal dop system survives, drinking heavily
in groups on weekends and holidays remains
a common form of recreation. Commercially
produced beer and wine are cheap, readily
available, and consumed by a population that,
although poor, can allocate enough money to
obtain and consume substantial quantities
over short periods of time. This pattern re-
sults in high BAC values, placing fetuses at
risk for FASD.65–69 We refer to this pattern as
the “dop legacy.”

Maternal drinking was identified as a seri-
ous health problem in Western Cape Province
in the mid-1990s.70,71 Research confirmed
high rates of FAS.8,9,72 We describe risk fac-
tors for FAS to improve FAS prevention ef-
forts in this and similar communities.

METHODS

Beginning in 1999, all children in the
Sub-A (first grade) public school classrooms

of the 12 public schools of this area were
screened for height, weight, and head cir-
cumference. Children at or below the 10th
percentile on height and weight and head
circumference charts (n = 300) were ad-
vanced to a second tier of the diagnostic
process. Two teams of dysmorphologists,
who were blinded to each child’s medical
history and to one another’s findings, con-
ducted a physical examination and mea-
sured all features of FAS, recording findings
on a quantified dysmorphology checklist in
which a high score indicates more FASD
features.8 Ninety-three children who exhib-
ited physical symptoms of FAS that were
less consistent or severe were administered
psychological and life skills tests72 to assess
development.19 Next, the biological mothers
of these children were located and inter-
viewed about maternal risks. In a formal
case conference on each child, findings of
all tests/examinations were reviewed, and
final diagnoses were made. Sixty-four chil-
dren were diagnosed with FAS. Maternal in-
terviews were completed for 53 of the 64
mothers of children with FAS who were
alive and who could be contacted. These in-
terviews provided the data for our study.

All Sub-A children, with the exception of
the 93 children suspected to have FAS, were
eligible for selection as control children.
One hundred forty-six were selected with a
random-number table; their mothers were
potential controls. Of these mothers, 30 were
not included for the following reasons: 15
(10.3%) mothers could not be located or con-
tacted, the children of 12 (8.2%) mothers
were in foster or adoptive placement, and 3
(2.1%) mothers refused participation. The
final control sample contained 116 mothers.
The development of the children selected as
control children was assessed in exactly the
same manner as described for case children;
none had major anomalies. All mothers were
administered identical questionnaires and re-
ceived incentive gift baskets of food staples.

The questionnaire was developed specifi-
cally for the Western Cape Province popula-
tion by adapting items and techniques from
studies in various US ethnic populations.
After pilot testing and use with more than
100 women in a previous South Africa
study,9 this version contained 240 items.

Mothers taking the questionnaire were asked
to recall behavior and conditions before, dur-
ing, and after gestation of the index child.

During our study, community residents
had little knowledge about FAS and there-
fore little stigma regarding maternal drinking.
Mothers did not know whether their children
had FAS at time of interview, because diag-
noses had not been finalized. Nevertheless, to
establish rapport, nonthreatening questions
were asked regarding birth and childhood,
occupation, education, diet, reproduction,
and general health. Alcohol consumption
responses are more accurate in such a
format, especially in the context of dietary
questions.73 Respondents were first asked
about the drinking habits of their relatives
and friends. The context, quantity, and fre-
quency of the mother’s current drinking were
then explored by means of a 1-week, day-by-
day log. Drinks were measured in standard
ethanol units: 340 mL of beer, 120 mL of
wine, or 44 mL of distilled spirits (5%, 11%,
and 43% ethanol, respectively). Respondents
were shown pictures of standard containers
of local brands. Questions on current drink-
ing became benchmarks for reconstructing
maternal drinking during pregnancy, and
for aiding in memory recall to accurately
measure the amount of alcohol consumed,
when the alcohol was consumed, and over
what duration of time the alcohol was con-
sumed. These questions were asked using the
timeline-follow back method, a method that
associates drinking with particular events,
such as illness, holidays, and celebrations, to
pinpoint the amount of drinking that occurred
during each stage of pregnancy and during
any celebrations or events that occurred
while the woman was pregnant.74,75

Smoking was explored more directly, be-
cause smoking purchases and practices were
more easily remembered and reported, be-
cause, unlike drinking, which, in this culture,
occurs in groups where drinks are often
shared, cigarettes are not shared; an individ-
ual must take time from any activities to con-
struct a hand-rolled cigarette for smoking.
Respondents were asked about tobacco con-
sumed currently and during pregnancy. One
hand-rolled cigarette in South Africa was
found in pilot field trials to contain 1 g of to-
bacco; prerolled cigarettes were rare and
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TABLE 1—Demographic, Socioeconomic, and Reproductive Characteristics of Mothers of
Children With Fetal Alcohol Syndrome (FAS) (n=54) and Randomly Selected Control
Mothers (n=116): South Africa, Wave II, 1999–2001

Mothers of Children With FAS Control Mothers P (OR)

Age at interview, y, mean (SD) 35.9 (6.3) 34.5 (6.4) NSa

Residence during index pregnancy, %
Rural 66.0 20.9
Urban 34.0 79.1 <.001b (7.36)

Educational attainment, y mean (SD) 5.0 (3.2) 8.7 (2.6) <.001a

Frequency of church attendance, %
Never 14.3 4.9
Not very often (< 1 times per month) 49.0 17.5
Often (1–2 times per month) 14.3 37.9
Very often (1 time per week) 22.4 39.8 <.001b

Frequency of praying, %
Never 5.6 0.9
Not very often (< 1 time per week) 14.8 9.8
Often (2–3 times per week) 53.7 22.3
Very often (1 time per day) 25.9 67.0 <.001b

Religiosity index score,c mean (SD) 3.0 (0.9) 3.5 (0.7) <.001a

Currently employed, % 69.8 66.7 NSb

Usual occupation, %
Factory worker 9.6 17.7
Farmworker 34.6 12.4
Office worker 11.5 16.8
Housewife 3.8 8.0
Domestic (housekeeper, servant) 15.4 8.8
Other 0.0 12.4
Usually does not work 25.0 23.9 <.003b

Employment status, %
Full–time 42.3 53.2
Part–time 11.5 6.3
Seasonal 15.4 9.0
Unemployedd 30.8 31.5 NSb

Weekly income when working, mean (SD)
Rands 105.5 (101.9) 252.9 (339.6) .002a

US $ 17.58 42.15
Reproductive variables, mean (SD)

Gravidity 3.5 (1.4) 2.8 (1.1) <.000a

Parity, pre- and full term 3.3 (1.4) 2.7 (1.1) .002a

Miscarriages 0.2 (0.5) 0.2 (0.5) NSa

Still births 0.0 (0.0) 0.0 (0.2) NSa

Living children 3.0 (1.2) 2.5 (1.0) .002a

Age at birth of index child, y 28.0 (6.4) 26.1 (6.3) NSa

Birth order of index child 2.8 (1.4) 2.1 (1.2) <.001a

Marital status during pregnancy with index child, %
Married 29.6 40.9
Unmarried, living with partner 40.7 10.9
Separated/divorced/widowed 1.9 1.8
Single 27.8 46.4 <.001b

Note. NS = nonsignificant. The control group was used as referent.
at test.
bχ2 test.
cCombined values for frequency of church attendance and prayer.
dCombined categories of unemployed, not employed because of disability, and not employed and not looking for work.

were counted directly. Questions also as-
sessed other drugs used. Body mass index
(BMI) was calculated by means of the follow-
ing metric formula76: weight in kilograms/
(height in meters2).

Interviews were conducted in Afrikaans,
the primary regional language. Over 95% of
the participants were Colored; the remainder
were Blacks and Whites. We used Epi Info
(US Centers for Disease Control and Preven-
tion, Atlanta, GA) for analyses to compare
groups with 2-tailed statistical tests (P<.05),
and to calculate odds ratios (ORs). Pearson
correlation coefficients were used. We com-
pared the characteristics of mothers of chil-
dren with FAS (case mothers) with the char-
acteristics of randomly selected mothers with
normal children (control mothers) from the
same schools.

RESULTS

In this study, 54 of 64 mothers of children
with FAS were located alive, and 1 declined
an interview (1.9%), yielding 83% participa-
tion. After comparing characteristics of the
children of the 53 case mothers interviewed
with the characteristics of children of the 11
case mothers not interviewed, 1 significant
difference was found. The head circumfer-
ence percentile of children of mothers who
were not interviewed was significantly larger
(14.9 vs 6.1) than that of children of mothers
who were interviewed. Height, weight, verbal
and nonverbal ability, behavioral test scores,
and dysmorphology scores were not signifi-
cantly different for FAS children of mothers
who were interviewed versus FAS children of
mothers who were not interviewed. For the
FAS children of mothers who were inter-
viewed versus FAS children of mothers who
were not interviewed, there was also 1 differ-
ence: dysmorphology scores for children of
the interviewed mothers were higher than
scores for children of the noninterviewed
mothers (2.5 vs 1.4, P =.034). Otherwise,
FAS children were similar on all physical and
behavioral measures.

As can be seen in Table 1, 3 of the social
and demographic variables were not signifi-
cantly different for case mothers versus con-
trol mothers: age at interview, current em-
ployment, and full- or part-time employment.
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TABLE 2—Reported Drinking Habits (No. Drinks per Month) of Family and Friends of
Mothers of Children With Fetal Alcohol Syndrome (FAS) (n=54) and Randomly Selected
Control Mothers (n=116): South Africa, Wave II, 1999–2001

Mothers of Children With FAS Control Mothers t Test

Total Drinkers Total Drinkers Total Drinkers 
Sample Only Sample Only Sample Only

Father

No. 48 44 79 55 <.001 .012

Mean (SD) 63.3 (57.1) 69.0 (56.2) 31.7 (35.7) 45.5 (34.6)

Mother

No. 50 31 91 35 .027 NS

Mean (SD) 28.7 (36.9) 46.2 (37.3) 15.7 (30.7) 40.7 (38.0)

First brother

No. 44 39 82 50 .034 NS

Mean (SD) 51.8 (70.8) 58.4 (72.7) 28.8 (48.7) 47.2 (55.1)

Second through sixth brothers

No. 31 26 37 24 NS NS

Mean (SD) 24.0 (25.7) 33.6 (26.9) 22.0 (29.6) 36.0 (29.9)

First sister

No. 37 24 69 21 .002 NS

Mean (SD) 23.7 (32.8) 36.5 (34.5) 7.9 (18.8) 26.0 (26.6)

Second through sixth sisters

No. 27 22 41 15 NS NS

Mean (SD) 23.0 (20.8) 36.8 (33.7) 11.4 (24.9) 34.8 (33.2)

Woman’s best friend

No. 32 13 64 13 .015 NS

Mean (SD) 12.3 (24.6) 30.4 (31.1) 3.2 (11.7) 15.6 (22.5)

Father of index child during 

index pregnancy

No. 49 47 96 70 <.001 .002

Mean (SD) 81.1 (81.7) 84.6 (81.7) 34.6 (45.9) 47.5 (47.8)

Note. NS = nonsignificant.

However, case mothers were more likely than
control mothers to be rural residents during
index pregnancies (OR=7.36), to be em-
ployed on farms as their usual occupation
(35% vs 12%), and to have lower incomes.
Educational attainment of control mothers
was 74% higher than that of case mothers
(8.7 vs 5 years). Religious practices were
scored significantly lower among case moth-
ers (frequency of church attendance, praying,
and mean religiosity index).

Case mothers had greater measurements
than control mothers for gravidity, parity, liv-
ing children, birth order of index child, and
cohabiting when not married. Miscarriage
and stillbirth rates did not differ. The differ-
ence in maternal age at birth of case children

and control children approached significance
(P =.07).

The quantity of alcohol consumed by fa-
thers, mothers, brothers, and sisters of case
mothers was significantly greater than for
control mothers; fathers of case mothers
drank more than fathers of control mothers
(Table 2). More than 95% of the fathers of
case children drank during the course of the
study, consuming a reported 81 drinks per
month during the index pregnancies.

There was no difference in the age at
which women began drinking (Table 3). How-
ever, total past years of drinking at time of in-
terview differed significantly (13.4 years for
case mothers vs 3.7 years for control moth-
ers, OR=8.14) and differed nonsignificantly

when control group drinkers (21%), women
who were currently drinking at the time of
the interview or who had consumed alcohol
in the week prior to the interview, were con-
sidered (13.4 vs 11.9 years). By the time of
interview, 30.2% of case mothers had quit
drinking, but a significant difference in cur-
rent drinking remained between control
mothers and case mothers.

Case mothers who drank at the time of the
interview consumed 15.2 drinks per week
(2.8 times the consumption rate for control
mothers who drank); 96% binged in the
week before the interview. About 90% of all
alcohol was consumed on weekends by both
groups. The standard for case mothers was
much higher than for control mothers
(13.1–11.2 drinks/week vs 2.9–4.7 drinks/
week). Of case mothers, 39.6% drank more
than the group mean of 12.6 drinks per week,
and 24.5% drank 18 or more drinks per
week. Only 1.8% of control mothers who
drank consumed 12.6 or more drinks per
week, and 6.4% consumed 6 or more drinks
per week. Because most drinks were con-
sumed on weekends, average daily consump-
tion by case mothers on drinking days was
7.6 drinks if consumption took place over 2
days but 5.1 drinks if consumption took place
over 3 days. At the time of interview, average
daily consumption of the upper 25% of case
mothers was 9.0–24.2 drinks if consumption
took place over 2 drinking days and 6.0–16.1
drinks if consumption took place over 3 days.

During pregnancy, case mothers were sig-
nificantly more likely than control mothers
to drink during all trimesters. Case mothers
drank at least as much in the months before
pregnancy (90.3%) and in all trimesters as
they did at the time of the interview.

Beer was the most consumed and favored
beverage for both case and control mothers
(59% vs 71%), followed by wine (45% vs
20%) and spirits (5% vs 6.5%). Four percent
of the case mothers reported having had a
problem with alcohol abuse (compared with
2% of the control mothers); 2% of case moth-
ers had received treatment.

Smoking was common among both groups.
No significant differences were found in age
at which smoking commenced. Current
smoking was 66% for case mothers and
30% for control mothers; however, quantity
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TABLE 3—Drinking and Smoking Behaviors of Mothers of Children With Fetal Alcohol Syndrome (FAS) (n=54) and Randomly Selected Control
Mothers (n=116): South Africa, Wave II, 1999–2001

Mothers of Children With FAS Control Mothers P (OR)

Total Sample Drinkers Onlyc Total Sample Drinkers Only Total Drinkers 
(n = 53) (n = 35) (n = 109) (n = 19) Sample Only

Drinking behavior

Age first drank alcohol, y, mean (SD) 19.4 (4.5) 19.6 (4.6) NSa

Age began drinking regularly, y, mean (SD) 20.4 (4.3) 20.3 (3.7) NSa

No. years of drinking alcohol, mean (SD) 13.4 (7.3) 3.7 (5.7) <.001a

Current drinker, % 69.8c 21.1 <.001b (8.14)

Current alcohol consumption (no. drinks per week), mean (SD) 12.6 (13.1) 15.2 (11.2) 1.0 (2.9) 5.4 (4.7) <.001a <.001a

Binge drinking (3+ drinks) 1 or more days during past week, % 69.6 96.4 5.5 31.3 <.001b (39.31) <.000b (59.40)

Current alcohol consumption on weekends (i.e., Friday, Saturday, 11.1 (11.1) 13.6 (8.9) 0.9 (2.7) 5.0 (4.2) <.001a <.000a

Sunday), mean no. drinks (SD)

Proportion of alcohol consumed during weekends, % 88.1 89.5 90.0 92.6

Before pregnancy, %

Drank about the same (vs current use) 61.5 19.4

Drank less (vs current use) 1.9 2.2

Drank more (vs current use) 28.8 9.7

Did not drink 7.7 67.7

Stopped during this period 0.0 1.1

Drank during index pregnancy, % 92.4d 19.5

During first trimester of pregnancy, %

Drank about the same (vs current use) 54.7 11.7

Drank less (vs current use) 5.7 3.6

Drank more (vs current use) 32.1 4.5

Did not drink 7.5 78.4

Stopped during this period 0.0 1.8 <.001b

During second trimester of pregnancy, %

Drank about the same (vs current use) 52.8 8.1

Drank less (vs current use) 5.7 2.7

Drank more (vs current use) 34.0 2.7

Did not drink 7.5 80.2

Stopped during this period 0.0 6.3 <.001b

During third trimester of pregnancy, %

Drank about the same (vs current use) 54.7 5.5

Drank less (vs current use) 1.9 5.5

Drank more (vs current use) 32.1 1.8

Did not drink 7.5 85.5

Stopped during this period 3.8 1.8 <.001b

Beverage of choice, %e

Beer 58.5 19.6 <.001a (5.76)

Wine 45.3 5.4 <.001a (14.62)

Spirits 5.7 1.8 NSa

Combination 1.9 0.9 NSa

Ever had a problem with alcohol abuse, % 4.0 1.9 NSb

Ever received treatment for alcohol abuse, % 1.9 0.0 NSb

Smoking behavior

Age first used tobacco, y, mean (SD) 18.3 (3.5) 18.6 (3.8) NSa

Age began smoking regularly, y, mean (SD) 18.5 (3.7) 19.3 (4.3) NSa

Continued
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TABLE 3—Continued

Current smoker, % 66.0 30.1 <.001b (4.52)

Current tobacco consumption, g/wk, mean (SD) 27.5 (32.0) 38.2 (32.4) 9.3 (17.1) 27.9 (19.1) <.001a NSa

Before pregnancy , %

Smoked about the same (vs current use) 61.5 15.7

Smoked less (vs current use) 7.7 10.2

Smoked more (vs current use) 5.8 3.7

Did not smoke 25.0 70.4

Stopped during this trimester 0.0 0.0 <.001b

Smoked during index pregnancy, % 75.5 30.3 <.001b (7.08)

During first trimester of pregnancy, %

Smoked about the same (vs current use) 58.5 14.8

Smoked less (vs current use) 13.2 10.2

Smoked more (vs current use) 5.7 2.8

Did not smoke 22.6 71.3

Stopped during this trimester 0.0 0.9 <.001b

During second trimester of pregnancy, %

Smoked about the same (vs current use) 62.3 13.5

Smoked less (vs current use) 9.4 9.0

Smoked more (vs current use) 5.7 3.6

Did not smoke 22.6 72.1

Stopped during this trimester 0.0 1.8 <.001b

During third trimester of pregnancy, %

Smoked about the same (vs current use) 64.7 12.6

Smoked less (vs current use) 7.8 9.0

Smoked more (vs current use) 3.9 3.6

Did not smoke 23.5 73.0

Stopped during this trimester 0.0 1.8 <.001b

Current drinker and smoker, % 73.6 11.2 <.001b (22.07)

Note. Sample sizes for drinking behavior were mothers of children with FAS, total sample, n = 53; mothers of children with FAS, drinkers only, n = 35; control mothers, total sample, n = 109; control
mothers, drinkers only, n = 19. Sample sizes for smoking behavior were: mothers of children with FAS, total sample, n = 52; mothers of children with FAS. smokers only, n = 34; control mothers, total
sample, n = 99; control mothers, smokers only, n = 33.
at test.
bχ2 test.
cAlthough 37 of the 53 women interviewed reported that they were current drinkers, only 35 had consumed alcohol during the past week. Therefore, the data on current quantity and frequency are
based on the responses of the 35 women who reported current drinking.
dFour women whose children were diagnosed with FAS did not admit to drinking during the index pregnancy. When this inconsistency was revealed during the diagnostic case conferences, these
women’s children were reassessed. In 2003, 2 dysmorphologists confirmed diagnosis of FAS in each of the 4 cases, as did the doctors evaluating the results of psychological tests. Institute of
Medicine criteria allow for a diagnosis of FAS without confirmation of maternal drinking.
ePercentage of beverages reported as favorites and reported as consumed exceeded 100%, because some mothers reported 2 favorites.

consumed by smokers in the 2 groups was
not significantly different (38 vs 28 g/week).
Rural women were more likely than town-
dwelling women to smoke. Most women
“rolled their own,” and this practice, along
with rural women’s low income, tends to
limit quantity of use. During pregnancy,
76.5%–77.4% of case mothers smoked.
After we combined current drinking and
smoking, 73.6% of case mothers reported
both smoking and drinking (compared with
11.3% of control mothers).

General physical measurements (Table 4)
revealed that case mothers were signifi-
cantly smaller than control mothers on
height, weight, head circumference, and
BMI. Head circumference and weight were
especially reduced for mothers of FAS chil-
dren, as indicated by tests of significance.
The significant negative correlation coeffi-
cients indicate that lower values on the
mother’s physical measures were associated
with higher dysmorphology scores of their
children: occipitofrontal circumference

(–.29), weight (–.24), and height (–.23). In
other words, the smaller mothers appear to
be more likely to produce children with FAS
than do the larger mothers.

DISCUSSION

Limitations and Strengths of the Study
In a previous maternal risk study in South

Africa,9 35 of 46 (76%) mothers of children
with FAS were located alive (13% had died),
and 100% of those who were located agreed
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TABLE 4—Anthropometric Measures of Mothers of Children With Fetal Alcohol Syndrome
(FAS) (n=54) and Randomly Selected Control Mothers (n=116): South Africa, Wave II,
1999–2001

Mean (SD)

Correlation with Child’s 
Mothers of Control Dysmorphology 

Variable Children With FAS Mothers P a Score (Total Sample)

Height, cm 154.3 (6.6) 157.1 (7.6) .034 –.23

Weight, kg 59.6 (14.2) 67.9 (15.2) .002 –.24

Occipitofrontal circumference, cm 53.8 (0.8) 54.7 (1.5) .001 –.29

Body mass index 24.9 (5.5) 27.4 (5.9) .019 –.17

at test.

to an interview. Such high numbers located
and participating are unparalleled in the FAS
literature. However, this study of mothers of
confirmed FAS children has limitations. Data
were collected retrospectively for the previous
7 years. Accuracy of recall may be a problem
despite our efforts to reconstruct accurate pat-
terns from reports of current daily drinking
and timeline-follow back methods. The study
population also had limited formal education,
which may have affected the quality of self-
reported alcohol consumption data. Further-
more, the modal drinking pattern was binge
drinking, which could have resulted in mem-
ory loss. However, retrospective reports of al-
cohol consumption have been found to be as
accurate as77 or even more accurate than pre-
natal clinic data, or at least to produce reports
of higher drinking levels.78,79 In addition, re-
cent literature supports the use of day-by-day
reporting and reconstruction of drinking histo-
ries,80,81 including details such as BACs.82 No
retrospective methods, however, are believed
to be as accurate as daily reporting systems to
collect data on drinking outside prenatal set-
tings.80 Maternal drinking during pregnancy is
a highly sensitive issue that affects validity.
We believe that the questions, sequence, em-
pathic style, and follow-back methods used in
our study produced more accurate data (espe-
cially for heavy drinking) than have been col-
lected in prenatal settings.78,79

In 2 waves of research in South Africa,
only 1 of 90 mothers of children with FAS
contacted has refused an interview. The pro-
portion of women with FAS children not in-
terviewed owing to death, migration, and re-

fusal (20%) has been much lower than in US
studies, and candid reporting seems likely in
this population thus far. Because all case
mothers in our study bore a child with FAS,
we describe only the very-highest-risk moth-
ers, as only a few other studies have done.9,10

This study’s detailed data on drinking among
mothers of children with FAS are unique.
Most studies of maternal drinking during
pregnancy are among lower-risk women. Ma-
ternal risk is relative and variable between
and among populations,58 underscoring the
importance of examining control groups from
the same population. Risk for FAS births in a
single population may not provide accurate
measures of generalized or absolute risk (e.g.,
thresholds). Our findings may be most rele-
vant for comparisons with populations of
other developing nations.

Identified Risk of FAS
All of the women studied belonged to a

population of a modernizing society charac-
terized by generally low SES. However, com-
pared with control mothers, case mothers had
even fewer social resources, such as educa-
tion, income, or spirituality. As in other stud-
ies, risk for FAS was associated with higher
gravidity and parity and thus later-born chil-
dren. Case mothers were more likely to be
unmarried and to live with a male partner
and had extended families, sexual partners,
and friends who drank heavily. As evidenced
from the control group drinking reported in
interviews, frequent binge drinking was nor-
mative among 50% of men and less than
20% of women. Alcohol consumption was

much greater for case mothers than for con-
trol mothers in all comparisons.

Control mothers were more likely to have
been abstainers or light drinkers compared
with case mothers, who showed significantly
heavier drinking patterns and reported drink-
ing at the same level (53%–55%) or higher
during pregnancy (32%–34%) compared
with current drinking levels. As noted previ-
ously,8 South Africa case mothers often de-
scribed stressful life events as causes of heavy
maternal drinking during pregnancy. A higher
risk for FAS clearly exists among those of the
lowest SES.8,9

Dop Legacy
Most of the alcohol consumed was ob-

tained commercially. Only 5% of the women
in this study reported having received alcohol
through the dop system (i.e., as payment for
labor) in their lifetimes (14% of case mothers
vs 1% of control mothers). Of the case moth-
ers, 2% reported having received dop during
the index pregnancy, and 0.7% reported hav-
ing received dop at time of interview. Because
of these low rates of actual historical and
contemporary contact with the dop system
among the study population, the contempo-
rary drinking pattern is better characterized
as a dop legacy than as a systematic issuance
of alcohol to laborers, as stated in our intro-
duction. Contrary to popular misconception,
beer, not wine, is the beverage of choice and
abuse.

Maternal Age, Nutrition, and
Anthropomorphic Considerations

In a previous study in this community,9 the
mean age of mothers at birth of a child with
FAS was low (26.7±7.6 years); this age was
also relatively low in this sample (28.0 ±6.4
years). In both studies, the difference between
case mothers and control mothers was not
significant (P =.07, 2-tailed) despite the larger
sample in our study. Maternal age at birth of
FAS children was lower than that previously
observed in populations in developed coun-
tries,7,25,33 in which a significant difference is
always reported between FAS case mothers,
case mothers, and control mothers.10,79 This
lack of significance is unique in the literature
and is not explained by early age at onset of
drinking or drug use in this community.
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Rather, it is substantially explained by dura-
tion, degree, and regularity of binge drinking
during pregnancy, with some other unique
cofactors, such as nutrition, body size, and
general SES.

Nutrition and maternal body size may par-
tially explain the low maternal age at birth of
children with FAS, the high rates of FAS in
this population, and the severity of FAS. Poor
nutrition (lifelong and current), genetic influ-
ences, and multiple generations of fetal alco-
hol exposure likely contribute to the high rate
of FAS. Case mothers were, on average, sig-
nificantly smaller on all physical measures:
height, weight, head circumference, and BMI.
Maternal physical traits were negatively asso-
ciated with their children’s dysmorphology
scores. Smaller, lighter mothers who engage
in binge drinking may be less able to elimi-
nate alcohol via first-pass metabolism, allow-
ing more alcohol to enter the placenta and
cause more fetal damage.83 Conversely, heav-
ier mothers have more adipose tissue to
which alcohol can be distributed, thereby pro-
tecting the fetus. Undernutrition and frequent
hunger during pregnancy were reported by
more case mothers than control mothers
(11.5% vs 4.6%). Finally, the findings of
smaller average head circumference among
case mothers and of heavier drinking among
maternal grandmothers of FAS children raise
questions about intergenerational prenatal al-
cohol exposure and damage.10 Some mothers
of FAS children appear to have FASD them-
selves; their alcohol abuse may originate in
part from behavioral traits associated with
FASD (e.g., impulsivity, poor judgment).

Protective Factors
Potential protective mechanisms with pre-

ventive implications for this population have
been identified. Key protective factors were
low gravidity and parity, larger body size,
higher educational attainment and income,
religiosity, nondrinking male partner, and ad-
equate nutrition. 

Prevention
Public health education on the dangers of

maternal binge drinking is needed locally.
Prevention is needed in the community, par-
ticularly in rural areas. Many risk factors iden-
tified are amenable to change via social im-

provement and proven techniques of alcohol
treatment and birth control. New treatment
and prevention emphasizing outreach in the
highest-risk populations of the Western Cape
Province can benefit from this research.13,19

Prevention has been undertaken by health of-
ficials of Western Cape Province, but more re-
sources for these efforts are needed. Despite
efforts to establish initiatives in FAS preven-
tion,84 more awareness and activity are
needed. Impediments to FAS prevention in
South Africa are similar to those in the
United States: salaries for full-time workers
are lacking, and committed individuals cannot
effectively transfer time and energy from
other commitments to sustain FAS preven-
tion activities.12 Integrating alcohol use
into prenatal screening85 (with HIV and
tuberculosis) could be a partial solution.86

In Western Cape Province, the rates of all
3 of these problems are high, and each affects
4.5%–8% of the population.87,88 Because our
research indicates that FAS is increasing in
the study community,31 prevention is needed
there and elsewhere in Western Cape Prov-
ince and South Africa.32
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