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Fetal alcohol syndrome among Grade 1 schoolchildren in
Northern Cape Province: Prevalence and risk factors
Michael Urban, Matthew F Chersich, Leigh-Anne Fourie, Candice Chetty, Leana Olivier, Denis Viljoen
Objective. To describe the prevalence, characteristics and risk
factors for fetal alcohol syndrome (FAS) and partial FAS
among schoolgoing children in Grade 1 in Northern Cape
Province, South Africa.
Design. A cross-sectional study using a two-tiered method
for ascertainment of FAS/partial FAS cases, comprising:
screening of growth parameters, diagnostic assessment for
screen-positive children using clinical and neurocognitive
assessments, and maternal history of drinking during
pregnancy. Mothers or caregivers of FAS children and
matched controls were interviewed.

(74.7/1 000, 95% CI 61.0 - 90.3) in Upington. Overall, 67.2
per 1 000 children (95% CI 56.2 - 79.7) had full FAS features.
Growth retardation was also common in this population:
66.6% (1 181/1 774) were underweight, 48.3% (858/1 776)
stunted, and 15.1% had a head circumference <2 SD for age.
Mothers of children with FAS were less likely to have fulltime employment or have attended secondary school and had
lower body mass index, and about 80% currently smoked.
Over two-thirds of all pregnancies had been unplanned.

Outcome measures. FAS or partial FAS.

Conclusions. A very high proportion of pupils (nearly 1 in 10)
had FAS/partial FAS, the rate in De Aar being the highest yet
described in South Africa. FAS/partial FAS may contribute
to the extremely high rate of growth retardation in South
Africa as a whole and is a major cause of learning disability.
These epidemiological features are important in designing
preventive interventions.

Results. The prevalence of FAS/partial FAS was high: 64/536
(119.4/1 000, 95% CI 93.2 - 149.9) in De Aar, and 97/1 299
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Setting. Primary schools in De Aar (8) and Upington (15).
Subjects. Grade 1 pupils in 2001 (De Aar, N=536) and 2002
(Upington, N=1 299).

Fetal alcohol syndrome (FAS) was described as an entity in
1973.1 It is the severe end of a spectrum of deleterious effects
caused by prenatal exposure to alcohol, including some or all
of the following features: facial dysmorphism, prenatal and/or
postnatal growth retardation, and neurological, cognitive and
behavioural abnormalities. The term ‘fetal alcohol spectrum
disorder’ describes the effects that can occur in an individual
who is prenatally exposed to alcohol, encompassing FAS,
partial FAS (PFAS) and other adverse outcomes.2 Our study
focuses on FAS and PFAS because dysmorphic features make
them more specific and recognisable diagnoses.
FAS/PFAS is among the most common causes of learning
disability worldwide, but especially high rates have been
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described in parts of South Africa. Whereas the average
prevalence of FAS in high-income countries has been estimated
at 0.97/1 000,3 rates reported from Wellington, Western Cape
Province, have ranged between 40.5 and 54 per 1 000.4,5
The reasons for South Africa’s high FAS burden are
incompletely understood, and relate to risky maternal alcohol
consumption and other maternal personal, social and perhaps
genetic factors that increase the risk of FAS. The answers
are necessarily multifaceted. Regular binge-drinking (heavy
episodic drinking of 5 or more units of alcohol per occasion) is
the most risky drinking pattern for FAS.6 High rates of bingedrinking were found among women attending antenatal clinics
in the Western Cape.7 The dop system (alcohol forming part of
labourers’ wages on wine farms) is believed to have played a
role in entrenching binge-drinking.
Maternal factors also linked to increased risk of having a
child with FAS include: older age at pregnancy, smoking and
low socio-economic status;3,5,8-10 the latter may be a blanket term
for numerous poorly defined factors including psychological
depression, unintended pregnancies and poor nutrition that
provoke, or interact with, alcohol consumption to exacerbate
the effects of high-risk drinking patterns.
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We aimed to describe and investigate the prevalence of and
risk factors for FAS and PFAS in Grade 1 children in De Aar
and Upington, two large towns in Northern Cape Province.

Corresponding author: D Viljoen (viljoend@iafrica.com)

November 2008, Vol. 98, No. 11 SAMJ

pg876-881.indd 877

10/16/08 2:13:53 PM

ORIGINAL ARTICLES

Methods
The study took place from 2001 to 2004, using the identical
methods in De Aar and Upington. Upington is a centre of
the viticulture industry on the banks of the Orange River. De
Aar is in a sheep-farming area in the Upper Karoo region.
Eight schools in De Aar and 15 in Upington participated.
Permission for the study was obtained from the Northern Cape
Department of Education. All Grade 1 pupils at these schools
in 2001 (in De Aar) and in 2002 (in Upington) were enrolled
if parents or legal guardians consented. Since primary school
attendance is compulsory, it was anticipated that most children
in the community would be reached. The study was approved
by the University of the Witwatersrand Committee for Research
on Human Subjects (M00/11/14).
The prevalence of FAS was determined by active case
ascertainment using a two-tier screening method:4 an initial
screening stage followed by a comprehensive diagnostic stage
(clinical evaluation, neurocognitive assessment and maternal
interview). Identified FAS or PFAS cases were matched with
controls.

Stage one: screening
Study nurses obtained anthropometric measurements. Using
standard methods, height, weight and head circumference
(HC) were measured. Children who were ≤10th percentile of
the National Center for Health Statistics charts for height and
weight, or alternatively ≤10th centile for HC, were recorded as
screen-positive and invited for clinical assessment. This method
is very sensitive, although not very specific, for FAS/PFAS.4

Stage two: diagnostic evaluation
Screen-positive children were assessed by two experienced
dysmorphologists for clinical features of FAS including:
history of birth events, developmental milestones and medical
problems (obtained from the caregiver and the road-to-health
card). Pregnancy history was not included, to ensure that
the investigators remained blinded to the history of alcohol
consumption. Children were also examined for dysmorphic
features, neurological signs and intercurrent illness. To
standardise the assessment of dysmorphic features, a checklist
was used that yielded a ‘dysmorphology score’, with a
maximum of 35.
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The Institute of Medicine (IOM) criteria11 were used to
diagnose FAS and PFAS. Diagnosis of facial features was based
on ‘gestalt’ appearance and included a smooth upper lip and
narrow upper vermilion border, and short palpebral fissures
on measurement (≤10th centile for age). Positive evidence
of neurological abnormality required an HC ≤10th centile,
the presence of ‘hard’ signs on neurological examination, or
significant abnormalities on neurocognitive assessment (below
‘average range’ score in more than 4 of 10 tests).
A diagnosis of FAS required two of the three primary facial
features, together with growth retardation and neurological

abnormalities. A PFAS diagnosis required at least two of
the three FAS facial features and one of growth retardation,
neurological abnormality or abnormal neurocognitive
assessment. The clinical diagnosis of FAS, but not PFAS, is
considered distinctive even in the absence of a history of
maternal alcohol consumption in pregnancy.
Children were classified on the clinical assessment into:
FAS if they fulfilled the IOM criteria as determined by both
clinicians; deferred if they were uncertain or there was a
discrepancy between their diagnoses; or not FAS if there were
no clinical features of FAS/PFAS. A dysmorphic syndrome
other than FAS was considered in children with dysmorphic
features.
For each child classified as FAS or deferred, one control was
selected from the not FAS group and matched for child’s age,
sex and ethnicity. Child development and possible maternal
risk factors for FAS were compared between cases and controls.
Trained interviewers completed a structured questionnaire
with mothers of children in the FAS, deferred or control
groups. A shorter proxy interview was used with a guardian
if the mother was deceased or untraceable. Interviews
obtained data on demographics, socio-economic status, alcohol
consumption and other risk factors for having a child with
FAS/PFAS. History of alcohol consumption was elicited using
a timeline follow-back method.13
Children in the FAS, deferred and control groups received a
neurocognitive assessment, conducted by a registered
psychometrist blinded to the clinical diagnosis; this comprised
10 subtests, each assessing a neurocognitive domain (Table I).
All subtests had been validated in South Africa except for Test
for Reception of Grammar and DAP Goodenough-Harris, for
which raw scores were standardised by converting the raw
score to a z score and then comparing each child’s z score to the
average standard score. South African normative ranges exist
for Raven’s Coloured Progressive Matrices, but its raw scores
were also converted into a standard score since participants did
not fall within available age ranges.
A case conference made a final diagnosis; the final diagnostic
categories were FAS, PFAS and FAS-negative.
Children identified as having FAS/PFAS were referred
to local professionals and other services, including speech
and hearing therapists, occupational therapists and
physiotherapists. With parental permission, school personnel
were informed of each child’s diagnosis to facilitate educational
support, remedial assessment and follow-up by the Department
of Education. Children with other medical conditions were
linked with local and regional medical services, as required.

Statistical analysis
Intercooled Stata 8.0 (Stata Corporation, College Station,
Texas, USA) was used for statistical analysis. For analysis
of categorical variables, the chi-square test was used; for
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Table I. Neurocognitive functioning of children with FAS/PFAS and controls
Domain and subtest						
Non-verbal reasoning – Raven’s Coloured Progressive
Matrices (standard)
N							
Median (IQR)						
Grammatical contrasts and language comprehension –
test for reception of grammar (standard)
N							
Median (IQR)						
Visual motor abilities – visual motor integration (standard)
N							
Median (IQR)						
Motor co-ordination (standard)
N							
Median (IQR)						
Ability to perceive visual information – visual perception (standard)
N							
Median (IQR)						
Auditory perception, concepts belonging together and verbal
comprehension – word association/similarities (standard)
N							
Median (IQR)						
Visual perception and cognitive evaluation of stimuli –
absurdities/missing parts (standard)
N							
Median (IQR)						
Short-term memory and attention – story memory (standard)
N							
Median (IQR)						
Short-term memory and information encoding – digit span (standard)
N							
Median (IQR)						
Estimated intellectual development – DAP Goodenough-Harris (standard)
N							
Median (IQR)						

Controls		

FAS/PFAS*		

p

84			
0.3 (–0.3 - 0.97)

142
–0.3 (–0.9 - 0.32)		

<0.001

85			
0.1 (–0.45 - 1.02)

142
–0.5 (–1.0 - 0.14)		

<0.001

135			
87 (80 - 95)		

132
77 (69 - 84)		

<0.001

135			
90 (84 - 95)		

132
84 (75 - 89)		

<0.001

129			
75 (65 - 87)		

113
60 (49 - 73)		

<0.001

125			
7 (4 - 9)		

142
5 (3 - 7)			

0.002

137			
4 (2 - 6)		

145
2 (1 - 4)			

<0.001

139			
4 (2 - 6)		

145
2 (0 - 5)			

0.002

139			
6 (3 - 8)		

145
3 (0 - 4)			

<0.001

99			
0.47 (–0.2 - 1.3)

142
–0.37 (–1.05 - –0.4)		

<0.001

*

Includes 38 children with PFAS.
IQR = interquartile range.

continuous variables, we used an unpaired Student’s t-test
or Mann-Whitney U-test for normally and non-normally
distributed data, respectively. Mantel-Haenszel techniques
were used for analysis of categorical data from matched cases
and controls; only discordant pairs contributed to this analysis.

Results
Characteristics of study sample
A total of 1 830 pupils were screened in stage 1. In De Aar
and Upington, a high proportion of the study population had
growth retardation: 66.6% (1 181/1 774) were underweight
(<80% of expected weight-for-age); 48.3% (858/1 776) were
stunted (<90% of expected height-for-age); and 42.7% (755/
1 768) were of low weight-for-height (<80% of expected
weight-for-height). As a result, many subjects were screenpositive for FAS/PFAS: more in De Aar (66.4%; 354/533) than
Upington (57.4%; 744/1 297; p<0.001) (Table II). Differences in
denominator are due to missing information.

Prevalence of fetal alcohol spectrum disorders
A total of 123 children were diagnosed with FAS and 38 with
PFAS, yielding a FAS prevalence of 67.2/1 000 (95% CI 56.2 79.7) and a PFAS prevalence of 20.8/1 000 (95% CI 14.7 - 28.4).
The overall rate of FAS/PFAS in De Aar was 64/536 (119.4/
1 000, 95% CI 93.2 - 149.9) and in Upington 97/1 299 (74.7/
1 000, 95% CI 61.0 - 90.3). Children in De Aar were 1.7 times
more likely to have FAS/PFAS than children in Upington (95%
CI for OR (odds ratio) 1.2 - 2.4; p=0.002).
Children with FAS/PFAS were a mean 4.6 months older than
non-FAS children (95% CI 3.3 - 5.9 months; p<0.001) which
may be due to children repeating Grade 1 because of poor
performance or delayed school entry. Since the standard school
starting age is the year in which a child turns 7, the FAS/PFAS
rate was assessed for children who were <7 years when the
year began (i.e. children of standard school-entry age). The
FAS/PFAS rate was 10.9/1 000 (51/469) in De Aar and 49/
1 000 (53/1 087) in Upington.
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No differences were noted in FAS prevalence among ethnic
groups: 7.2% (108/1 501) for coloured children versus 5.3%
(15/282) for black children (p=0.25). However, in De Aar,
coloured children were significantly more likely to have FAS
than black children (p=0.007; OR 3.8, 95% CI 1.3 - 10.8). There
were insufficient numbers of white children for meaningful
comparisons.

characteristics, especially maternal education and employment
(Table III). Women with a FAS/PFAS child also had a lower
BMI than other women (median 25.9 v. 22.8 kg/m2; p<0.001).

Discussion
This survey of Grade 1 children found an extremely high
prevalence of FAS – higher than that previously reported in
Western Cape Province.4,5,13 Although comparisons of FAS
rates can be misleading owing to differences in methodology
and diagnostic criteria, we believe that the similar methods
we used and the referenced studies in Western Cape Province
make them relatively comparable. Rates of FAS reported from
South Africa are generally much higher than other countries,
where rates of FAS seldom exceed 10/1 000, even in high-risk
populations.14

Clinical features of children with FAS/PFAS
Growth parameters of FAS/PFAS children were globally
abnormal; 98.3% (112/114) were underweight, 89.5% (102/114)
stunted, and 86.8% (99/114) low weight-for-height. Mean
dysmorphology scores were 12.0 (SD 5.4) for children with
FAS, 8.8 (SD 8.8) for children with PFAS, and 3.7 (SD 3.8) for
FAS-negative children.

These results broaden the evidence that FAS is of
considerable public health importance in the Western and
Northern Cape provinces, although information available for
other provinces of South Africa is limited.

Neurological and neurocognitive results
Microcephaly (HC <2SD for age and sex) was present in 71.9%
(82/114) of children with FAS, 44% (16/36) of those with PFAS
and 11.0% (180/1 639) of the non-FAS group. Children with
FAS/PFAS performed significantly worse than the control
children in all 10 neurodevelopmental subtests (Table I).

Interviews
A total of 223 interviews were conducted with mothers (146),
grandmothers (37) or other proxies (40) of 95 children with
FAS, 29 with PFAS and 99 matched controls. The overall
response rate for interviews related to children with FAS/PFAS
was 77% (124 of 161 cases).
Differences between mothers of children with FAS/PFAS
and control women were noted in socio-demographic

Since mental disability is the most significant effect of
FAS, comparing these FAS/PFAS rates to published overall
prevalence rates for mental disability due to all causes, is of
interest. Worldwide, mental disability rates in developing
countries vary from 4 to 138 per 1 000.15 The fact that FAS/
PFAS rates in our study are at the high end of this range
indicates the magnitude of the problem.
In South Africa, FAS is often linked to the historical legacy
of the dop system in wine-farming areas, and stereotypical
assumptions are made that FAS is peculiar to the coloured
communities that comprised the local workforce. It is
noteworthy that the FAS rate is higher in De Aar (a sheep-

Table II. Baseline characteristics of Grade 1 pupils in De Aar and Upington
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Variable		

Whole study population

De Aar		

Upington		

p*

Sex
Female		
Male		

50.4% (923/1 833)		
49.7% (910/1 833)		

51.4% (275/535)
48.6% (260/535)

49.9% (648/1 298)
50.1% (650/1 298)

0.57

Age (yrs) (mean (SD))

7.05 (0.69)			

7.04 (0.71)		

7.05 (0.68)		

0.85

Ethnicity
Coloured
Black		
White		

84.1% (1 537/1 827)		
15.7% (287/1 827)		
0.2% (3/1 827)		

77.7% (414/533)
21.8% (116/533)
0.6% (3/533)		

86.8% (1 123/1 294)
13.2% (171/1 294)
0% (0/1 294)		

<0.001

Weight for age (mean zscores (SD))

-1.20 (1.08)			

-1.19 (1.12)		

-1.21 (1.07)		

0.80

Height for age (mean zscores (SD))

-1.24 (1.08)			

-1.30 (1.18)		

-1.21 (1.04)		

0.10

Weight for height
(mean z-scores (SD))

-0.61 (1.00)			

-0.53 (1.03)		

-0.64 (0.98)		

0.03

Head circumference
Mean (SD) (cm)
≤3rd centile

50.7 (2.0)			
15.5% (278/1 792)		

50.5 (2.1)		
15.6% (83/533)		

50.7 (1.9)		
15.5% (195/1 259)

0.05
0.96

*

Comparing characteristics of De Aar with Upington (chi-square test for categorical variables and Student’s t-test for continuous variables).
SD = standard deviation.
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Table III. Results of structured interview with mother or proxy of children with FAS/PFAS and matched controls
			

Variable				

Controls		

Demographics		
			
			

Maternal age at time of interview
N				
Mean years (SD)			

FAS/PFAS		

74			
35.1 (6.2)		

82
36.1 (6.3)		

0.30†

p*

‡

		
			
			

Marital status of child’s mother
Married				
Single or cohabiting		

49% (21/43)		
51% (22/43)		

23% (12/52)
77% (40/52)

0.20

			
			
			

Maternal education
No schooling or primary school
Attended secondary school		

40% (27/68)		
60% (41/68)		

61% (41/67)
39% (26/67)

0.02

Socio-economic status
			
			
		

Household size: N=147; median (IQR)
Total members			
Number of adults			
Number of children		

6 (5 - 7)			
2 (2 - 3.5)		
3 (2 - 4)			

6 (4 - 7)		
2 (2 - 4)		
3 (2 - 5)		

0.65§
0.20§
0.97§

			
			
			

Employment status
Full-time job			
Part-time job or unemployed

23% (15/66)		
77% (51/66)		

8% (6/78)
92% (72/78)

0.01

Family planning		
			
			
			

Currently using contraception		
Pregnancy of index child
Planned				
Unintended			

73% (48/66)		

57% (43/76)

0.56

32% (21/66)		
68% (45/66)		

17% (13/77)
83% (64/77)

0.16

Tobacco use		
			

Current tobacco use¶		
Tobacco used in index pregnancy

40% (27/67)		
49% (23/47)		

79% (63/79)
87% (61/70)

0.007
0.03

Alcohol use		
			

Currently drinks alcohol 		
Alcohol use during index pregnancy

15% (9/61)		
19% (13/70)		

66% (49/74)
82% (80/98)

<0.001
<0.001

Maternal nutrition		
			

Body mass index (kg/m2): N=142;
median (IQR)			

25.9 (21.5 - 32.7)		

22.8 (20.0 - 26.0)

<0.001§

Denominators differ as proxy informants only responded to certain questions.
*

Mantel-Haenszel chi-square test, controlled for matching unless noted.

†

Student’s t-test.

‡

Data only available for Upington.

§

Mann-Whitney U-test.

¶


Defined as current user if used in last year.
Defined as current user if used in last month.

farming area) than Upington (a wine-farming area), and that
there was no overall difference in FAS/PFAS between black
and coloured subjects. Therefore, FAS is limited neither to
viticultural areas nor to a specific ethnic group.
Maternal drinking during pregnancy was much more
frequently reported in mothers of children with FAS/PFAS
than in controls. Alcohol consumption was not confirmed in a
minority of FAS cases because families could not be traced or
proxy interviewees were not always aware of alcohol histories,
rather than because a history of alcohol consumption was
denied.
The reported rates of drinking in the control and FAS
groups remained high across a 7-year interval from the index
pregnancy to the time of interview. It is unclear whether
stable drinking rates are maintained in alcohol dependency,
or the influence of other factors such as social acceptability,
which will be important to clarify for identifying appropriate
interventions to reduce alcohol consumption.

In this study, children with FAS and PFAS performed poorly
across a broad range of neurodevelopmental domains, with
significantly lower results than controls in all tests. Markedly
lower intellectual functioning and attention deficits were
noted during the assessment. Children with FAS/PFAS
particularly struggled with language skills – speaking,
writing and basic understanding of words. There was a delay
in speed and accuracy of problem solving and practically
implementing tasks compared with expected developmental
age. Neurocognitive deficits were global and not specific to
‘executive functioning’ as found by some authors.16
Small HC is a common clinical feature of FAS, and was used
as a screening and diagnostic feature of FAS. The difference in
mean HC between the FAS and control groups was therefore
not surprising, but the high rate of microcephaly (11%) in
children not diagnosed with FAS/PFAS was unexpected.
It is unclear whether this represents undetected cases of
significant prenatal alcohol exposure (a history of maternal
alcohol consumption was only sought in cases and controls)
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or is due to other known causes of poor brain growth, such
as malnutrition occurring either prenatally (owing to poor
placental blood flow) or in early childhood.17
There was such a high rate of growth retardation in the
study population that we feel that most cases resulted from
malnutrition rather than FAS. This resulted in a high falsepositive rate for the initial screening test, limiting its usefulness
in this population.
The low education levels and employment rates indicate that
the study sample is generally of low socio-economic status.
The higher rate of FAS/PFAS in women who smoke, are less
educated, or lack full-time employment, is consistent with
previous reports.3
Mothers of FAS/PFAS children had lower BMIs than controls
at the time of interview, confirming the findings of a previous
small study.18 The significance is uncertain and may be the
result of heavy drinking and/or malnutrition, or be a risk
factor for FAS. Further investigation is warranted.
The high rate of unplanned pregnancies and low levels of
contraceptive use, especially among mothers of children with
FAS, is cause for concern. A previous child with FAS is a strong
risk factor for having another child with FAS. Unplanned
pregnancy hinders modification of drinking behaviour in early
pregnancy, which is important because the first trimester is
the period of maximal sensitivity to the embryotoxic effects of
alcohol.

Study limitations
The complexities of diagnosing FAS hamper efforts to
quantify its burden of disease and institute ongoing FAS
surveillance. The most important adverse effects relate
to neurodevelopment. Neurocognitive assessments were
performed only on children clinically suspected of FAS and
matched controls, which may cause under-assessment of fetal
alcohol spectrum disorder.
The diagnosis of FAS/PFAS remains clinical, and optimal
criteria are under debate,19,20 with different diagnostic criteria
leading to variations in frequency of diagnosis. Our widely
used criteria define FAS features less strictly than some other
classifications, which may lead to more frequent diagnosis of
FAS. Differences in rates of diagnosis of FAS between different
classification systems, but similar overall rates of FAS, have
been demonstrated.20
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Although we used a comprehensive battery of
neurocognitive subtests, there were shortcomings in the
assessment tools. The tests have mostly been validated in South
Africa, but the applicability of these tests to children from
diverse backgrounds is of concern. Nevertheless, significant
differences were found between the FAS/PFAS and the control
groups across all domains tested.

The interview response rate was suboptimal as tracing
mothers and arranging interviews was more difficult than
anticipated, particularly because of the death of a key
interviewer. The denominators varied between questions since
collateral informants could not answer some questions, and
some information was available only for the Upington site.
Generalising our findings to other geographical areas is
uncertain as there may be systemic differences between the
populations studied and those of other rural or urban areas.
The likelihood that our results reflect the burden of FAS in the
province is strengthened by the use of two towns in different
regions. The unique demographics of the Northern Cape
suggest that the results are not generalisable to other parts of
South Africa.
We thank the staff at the De Aar and Upington study sites of the
Foundation for Alcohol Related Research (FARR) for their input
and assistance; and we dedicate this paper to the memory of our
late co-worker, Stefanie Schön.
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