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Abstract 
Objective: Determine the effectiveness of an intervention to reduce prenatal alcohol exposure in 
the Congo. Methods: We utilized a screening tool validated in the Congo to identify women who 
were drinking during pregnancy. The intervention was implemented by prenatal care providers 
comparing 162 women receiving the intervention with 58 (controls) who did not. The study end-
points were proportion of women who quit drinking, drinking days per week, drinks per drinking 
day, most drinks on any day, and number of binge episodes per week. Results: In the control group 
36% of the women quit drinking compared to 54% in the intervention group (Chi-square 5.61; p = 
0.02). The number of drinking days per week for the controls decreased by 50.1% compared to  
68% for the intervention group (p = 0.008); drinks per drinking day for the controls decreased by 
37% compared to 60.1% for the intervention group (p = 0.001); and most drinks on any occasion 
in the controls decreased by 38% compared to 61% for the intervention group (p = 0.004). Con-
clusions: This study demonstrates the effectiveness of a low cost in-office intervention to reduce 
prenatal alcohol exposure in the Congo. At $1.50 per beer, the reduction in drinks per week would 
more than pay for the cost of the intervention. In addition to efforts to reduce alcohol use prior to 
pregnancy in the Congo, providers can now offer an evidence based intervention to reduce expo-
sure for women who continue to drink during pregnancy. 

 
Keywords 
Women; Prenatal; Alcohol; Exposure; Intervention; Treatment; Congo; Binge Episodes 

 

http://www.scirp.org/journal/ojped
http://dx.doi.org/10.4236/ojped.2014.41012
http://dx.doi.org/10.4236/ojped.2014.41012
http://www.scirp.org
mailto:larry.burd@med.und.edu
http://creativecommons.org/licenses/by/4.0/


A. D. Williams et al. 
 

 
85 

1. Introduction 
Alcohol use is a major contributor to global burden of disease accounting for 4% of total world-wide mortality 
and between 4 and 5% of all disability adjusted life years [1]. Among women 1.1% of total global mortality and 
1.4% of global disability-adjusted life years were attributable to alcohol use in 2009 [2]. Alcohol and tobacco 
use may now account for nearly equivalent proportions of disability-adjusted life years world-wide [3]. However, 
it is possible that this represents an underestimate of the impact of alcohol use in the developing world, espe-
cially Africa, since the data from this region are often incomplete [2]. 

In Uganda 36% of women report current alcohol use and 10.7% meet criteria for problem drinkers [4]. In Ni-
geria 14% are current drinkers and 8.9% are problem drinkers [4]. Most of these women are of child bearing age. 
In many countries prenatal alcohol exposure (PAE) has also been found to be a risk marker for increased mater-
nal mortality, fetal mortality, infant and child mortality, preterm birth and morbidity [5]-[10]. 

South Africa which has the highest reported rates of PAE and binge drinking in Africa, also has some of the 
world’s highest rates of fetal alcohol spectrum disorders [11] [12]. Table 1 provides a summary of published 
studies of PAE and binge drinking from Sub-Saharan Africa. Available data on PAE from Africa vary eight-fold 
from 5.1% in Ethiopia to over 40% in Zimbabwe [13] [14]. 

The Republic of the Congo has an annual per capita health expenditure of $108, which ranks 145th worldwide 
for per capita health expenditures [15] [16]. In Congo one in six infants (16.7%) are born prematurely, which is 
the second highest rate in the world and the maternal mortality ratio is the 19th highest rate in the world at 580 
per 100,000 [17] [18]. The infant mortality rate is 74.2/1000 live births which is the 17th highest in the world 
[19]. 

Recent data on PAE in the Congo are alarming. Among pregnant women, 23% reported drinking during 
pregnancy and 87% of them also reported binge drinking in 2012 [20]. Among women who were drinking dur-
ing pregnancy 83% continued to drink after recognition of pregnancy [20]. Only one-in-six women (16.7%) quit 
drinking after recognition of pregnancy. Continued drinking after recognition of pregnancy indicates that PAE 
likely occurs over all three trimesters of pregnancy for nearly 1 in every 5 pregnancies in Congo. Prenatal 
smoking increases duration and magnitude of exposure [21]. As a result there is a widespread concern about the 
adverse effects of alcohol during pregnancy and the lack of affordable evidence based intervention programs for 
use in the Congo. 

Prior to this project, there had been no known published reports of prevention or intervention programs to re-
duce PAE in prenatal care settings in the Congo. The medical community expressed concerns to us about the 
rates of PAE especially in Brazzaville, but had not carried out formal research. This study is a component of a 
collaborative response to concerns expressed by the prenatal care providers and community members from the 
Congo. The community goal was to develop and evaluate a very low cost in-office intervention to reduce alco-
hol use for women who were still drinking at the time of their prenatal care visit. 
 
Table 1. Summary of the published research from Sub-Saharan Africa on prenatal alcohol exposure (modified from Wil-
liams et al., 2013). 

 Total 
Number/Percent  

Reporting Drinking 
Number/Percent also 
Reporting Bingeing Population Studied Screening Tool 

N % N % 

Uganda 
[22] 610 180 29.5 56 31 Urban; National referral hospital Clinic interview; CAGE 

D.R. Congo 
[23] 240 78 32.5 61 78 Urban; Antenatal Clinics Clinic interview 

Ethiopia 
[14] 1065 54 5.1   Urban/ Rural Mix; 

 Data Surveillance Site Interview 

Zimbabwe 
[13] 80 39 48.8     

South Africa 
[11] 636 272 42.8 150 55 Urban/Rural Mix; Prenatal Clinics Clinic 

Interview 

Congo 
[20] 3099 715 23.0 625 87.1 Urban women in prenatal clinic Systematic screening 

1 Question Screen 
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2. Methods 
Data collection was completed at 10 prenatal care sites in Brazzaville by local prenatal care staff. The city of 
Brazzaville has 50,000 live births annually [24]. The prenatal care sites in Brazzaville were selected to be ap-
proximately representative of women attending prenatal care in the city. We did not sample women from rural 
areas of the Congo. 

We obtained approval for the study from the University of North Dakota Institutional Review Board, and the 
Ministry of Health in Brazzaville. This project is a cooperative effort between the Congolese Association for 
Research and Prevention of Fetal Alcohol Spectrum Disorders (SAF Congo) and the University of North Dakota 
Fetal Alcohol Syndrome Center. The consent forms were in French and each consenting woman received a copy 
of the form. 

Training and screening materials were developed collaboratively by the North Dakota and Brazzaville teams 
and translated into French. The SAF Congo staff then utilized these materials for project training prior to data 
collection. Ongoing consultation via a phone-based training was provided during the data collection period. 
Each pregnant woman was interviewed in French or a local language. At the most recent prenatal care visit we 
utilized the 1-Question screen (When was your last drink?) to identify women who were drinking during preg-
nancy [20] [25] [26]. The 1-Question screen has been validated in prenatal care clinics in the Congo [20]. 

We also collected data for the variables: duration of gestational exposure (estimated week of gestation at the 
time of the visit), key maternal factors (maternal weight, maternal age), current exposure status (“When was 
your last drink?”), frequency (drinking days per week) and quantity (usual drinks per drinking day and maxi-
mum number of drinks on any one occasion during this pregnancy). The number of drinks was calculated based 
on self-reported drinks (usually bottled beer). We then set up a follow-up visit at a later prenatal care visit to 
collect data on the exposure variables (after the intervention or a comparable time period for the observe-only 
group). At the second assessment we also collected data on quit rates (the proportion of women who quit drink-
ing by group). The intervention group was comprised of 162 women. The intervention arm was completed first 
and then the comparison group was enrolled and assessed twice and at equivalent time intervals between first 
screening and the second assessment. The control group (controls) was comprised of 58 women who were 
enrolled about 4 months after the intervention group was finished. The same variables and procedures were used 
to collect exposure data. The controls did not receive the intervention and were followed to determine the natu-
ral history of drinking (frequency and quantity) in the Congo. In both arms consecutive women were offered the 
screening. Study participants were not selected for screening in any other way. When reporting on alcohol use 
participants were asked to report on current use. The project was conducted in 2012 and 2013. 
The sites screened 220 urban women with the 1-Question screening. For the controls the initial visit was at 
22.41 gestational weeks (sd = 3.84) and for the intervention group, at 24.28 weeks (sd = 5.13). For the controls 
the second assessment was at 29.48 gestational weeks (sd = 3.92) 7.07 weeks later compared with the interven-
tion group 30.40 (sd = 4.94) 6.12 weeks later. The intervention group was slightly further along in the pregnancy 
compared to the controls. 

In Brazzaville, the screeners who are local residents indicated that the typical drink is beer usually 50 - 70 
centiliters (16 - 24 ounces) with an alcohol content of about 5%. Each beer has between 18 and 28 grams of al-
cohol or an average of 23 grams of alcohol per drink. Thus, a typical drink in the Congo is equivalent to ap-
proximately 1.6 standard drinks (if 14 grams of alcohol comprise a standard drink) [27]. We did not collect data 
to allow for calculation of standard drinks using a specified number of grams of alcohol as the unit of delinea-
tion. 

2.1. The Intervention 
The content and format of the intervention format was developed in collaboration with the Congo partners. The 
goal was to develop an intervention that: was easy to implement in the prenatal care setting; was low cost; did 
not require extensive staff or resources to implement; and could be provided in multiple prenatal care settings. 

The final intervention was a 6 panel poster with the content delivered by the prenatal care provider in the of-
fice (Figure 1). The goal was to provide the intervention in 10 minutes or less. The pictorial intervention ap-
proach was developed for the Congo to provide a method of presentation of standardized content that empha-
sized a mix of verbal and pictorial content. The art was developed by the Congo research staff to maximize cul-
tural appropriateness. 
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Figure 1. The six panel pictorial intervention utilized in the study.                                             

2.2. Statistical Analysis 
Analysis of variance (ANOVA) was used to examine the initial pre-test differences (before intervention) in 
means of continuous dependent variable measures (number of days person drinks per week, number of drinks on 
average per day when drinking, average number of binges, most drinks at any one time, age, weight, and week 
of pregnancy) and the independent categorical measures (controls and intervention). 

Analysis of Covariance (ANCOVA) was used to examine the differences in means of continuous dependent 
variable measures (average drinks per drinking day, average binge episodes in pregnancy, most drinks at once in 
pregnancy, drinking days for week, and amount of drink) and the independent categorical measures risk factors 
(e.g., controls, intervention) after controlling for the effects of covariates (weight, week of pregnancy, pre- in-
tervention measures). 

We used the chi-square test [χ2] to compare differences in categorical factors (e.g. risk rating, and type of al-
coholic drink) in the controls and intervention group. Statistical significance (alpha level) was set at .05 for all 
analyses. 

The data for each subject were reviewed for errors. Any out of range values were then reconciled by email or 
phone with the prenatal care chart. Each woman was provided a SAF Congo promotional bracelet for participa-
tion. 

3. Results 
From 10 prenatal care sites in Brazzaville, 220 women completed the screening and had complete data. The in- 
tervention group was comprised of 162 women and the control group of 58 women. The mean maternal weight 
was significantly different between groups, about 4.4 four kilos (p < 0.003) (Table 2). The gestational week also 
differed between the groups with the intervention group 1.8 weeks further along in their pregnancy (Table 2). 

In Table 3, the exposure data comparisons by group are presented. Only two variables were significantly dif- 
ferent between groups. The controls had a higher value for most drinks on a drinking day 4.3 vs 3.8; p < 0.015, 
and the most drinks on an occasion 7.9 vs 7.1; p < 0.012 (Table 3). We also found between group differences on  
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Table 2. Demographic factors for the 220 study participants.                                                     

Factor Intervention [n = 162] Controls [n = 58] Probability 

Age Mean = 25.85 
SD = 4.84 

Mean = 24.76 
SD = 3.90 0.123 

Weight [kg] Mean = 62.04 
SD = 9.38 

Mean = 66.44 
SD = 10.48 0.003 

Week of Pregnancy Mean = 24.28 
SD = 5.13 

Mean = 22.41 
SD = 3.84 0.012 

Statistical Procedure = ANOVA. 
 
Table 3. Exposure variables for the study participants by group at baseline.                                         

Factor Intervention [n = 162] Controls [n = 58] Probability 

Number of Days Person Drinks per Week Mean = 2.72 
SD = 1.26 

Mean = 2.79 
SD = 1.21 0.687 

Number Drinks in One Day Mean = 3.83 
SD = 1.20 

Mean = 4.31 
SD = 1.48 0.015 

Most Drinks at Any One Time Mean = 7.07 
SD = 2.38 

Mean = 7.98 
SD = 2.36 0.012 

Statistical Procedure = ANOVA. 
 
type of drink, however, all drinks were beer and many people drink more than one brand of these three common 
drinks (Table 4). 

We then examined the between group differences before and after the intervention. In Table 5 we compare 
the groups on number of drinking days per week. In the control group the number of drinking days per week de-
creased from 2.8 to 1.4 (50% reduction) compared with a reduction from 2.7 days to 0.85 days (68%) for the in-
tervention group. The between groups differences after controlling for weight, number of weeks gestation, and 
the pre-intervention between group differences was highly significant p = 0.008 (Table 5). In the intervention 
group 18% more women reduced the number of drinking days per week during pregnancy. 

In Table 5 we summarized the between group differences on number of drinks per drinking day. The controls 
had a reduction from 4.3 drinks to 2.8 drinks (a 36% reduction) compared with the intervention group with a 
reduction from 3.8 to 1.5 (a 61% reduction) p = 0.001 (Table 5). In addition, a reduction in most drinks on any 
one occasion was observed. In the controls the reduction was from 7.9 drinks to 4.9 (38% reduction) compared 
to the intervention group where the maximum number of drinks on an occasion went from 7.0 to 2.8 (61% re-
duction). After controlling for between groups differences on weight, weeks gestation, and the between groups 
differences at baseline, the intervention was associated with highly significant reduction on most drinks on any 
one occasion p = .004 (Table 5). 

As a measure of the potential impact across the population we then examined the differences between groups 
on number of drinks per gestational week (drinking days per week x number of drinks per drinking day). We 
found that the controls had a 66% reduction in drinks per week compared to the intervention group where the 
number of drinks per week decreased by 87% after controlling for between group differences on weight, gesta-
tional week and differences at baseline (Figure 2). 

We then examined how many women quit drinking. In the controls group 36.2% (21 of 58) women quit 
drinking compared to 54.3% (88 of 162) in the intervention group, a between group difference of 18% (Chi- 
square 5.61; p = 0.02) (Table 5). Alternatively, in the controls 31 of 58 (54.4% did not modify their drinking 
patterns compared with 43 of 162) (26.5%) in the intervention group (chi-square = 13.85; p = 0.0002). The pro-
portion of women who drank 5 or more drinks on a drinking day decreased by 41.7% in the controls compared 
to an 81.8% decrease in the intervention group a between group difference of 40% (Chi-square = 9.83; p = 
0.002). 

4. Discussion 
After controlling for differences in maternal weight, gestational age, and between group differences at baseline 
we found significant improvements for the intervention group on quit rates, reductions in binge episodes and 
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Table 4. Participant responses to the variable “what do you drink?”                                                

Drink Intervention [n = 162] Controls [n = 58] 

Primus 100 (61.7%) 21 (36.2%) 

Ngok 49 (30.2%) 23 (39.7%) 

Mutzig Turbo 13 (8.0%) 14 (24.1%) 

Chi-Square = 15.25, p = 0.001. 
 

Table 5. Exposure variables response to intervention.                                                           

Group Before Measure After Measure Change Significance 
p = 

 

Number of Days per Week Women Drink by group. 

Controls 2.79 Days 
SD = 1.21 

1.40 Days 
SD = 1.36 1.39 [1.337] 

0.008 
Intervention 2.72 Days 

SD = 1.26 
0.85 Days 
SD = 1.11 1.87 [.867] 

 

Number of Drinks on a Drinking Day by Group 

Controls 4.31 Drinks 
SD = 1.48 

2.76 Drinks 
SD = 2.46 1.55 

0.001 
Intervention 3.83 Drinks 

SD = 1.20 
1.47 Drinks 
SD = 1.79 2.36 

 

Most Drinks on Any One Occasion by Group 

Controls 7.98 Drinks 
SD = 2.36 

4.90 Drinks 
SD = 4.39 3.08 

0.004 
Intervention 7.07 Drinks 

SD = 2.38 
2.83 Drinks 
SD = 3.41 4.24 

     
Proportion of Women who Quit Drinking 

Controls 58/58 21/58 36.2% χ2 5.61;  
p = 0.02 Intervention 162/162 88/162 54.3% 

Statistical Procedure = ANCOVA (after controlling for weight, weeks pregnant and before days women drink in the week at baseline). χ2 = Chi- 
square. 
 
reduction in cumulative exposure (drinking days x number of drinks per drinking day x gestational week). The 
intervention group had decreases in exposure for the key variables of drinking days per week (18%), number of 
drinks per day (23%), and most drinks at any one time (22%). We also found an important decrease in exposure 
by number of drinks per gestational week by 22% compared to the controls indicating an important decrease in 
exposure in the last part of pregnancy. Evidence of decreased exposure was found for every exposure variable 
collected in this study. 

In the Congo screening for PAE is efficient. One in five women screened report PAE [20]. The Congo now 
has effective strategies for identification of PAE that are cost effective and efficient. This study demonstrates 
that in addition to efficient identification strategies prenatal providers now have an effective intervention for use 
in prenatal care settings. One of every two women treated quit drinking. High rates of change on other exposure 
measures were also found. The intervention described here is low cost, easily implemented in a resource limited 
setting and is effective at both increasing the quit rate for women and reducing exposure for those who do not 
quit. The participant satisfaction appears high and the providers were supportive of the program. The interven- 
tion also has direct participant benefit. In the Congo the cost of a beer is about $1.50 and a reduction in exposure 
during the last part of pregnancy would result in a saving well above the potential cost of the intervention. If the 
initial assessment could be implemented earlier in pregnancy (at 20 weeks) the reduction in exposure during the  
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Figure 2. A bar graph comparing the mean number of drinks per 
week (number of drinking days per week x number of drinks per 
drinking day) for the control and intervention groups. After con-
trolling for the initial differences between the groups the differ-
ences were significant (F = 16.09; p = 0.001). 

 
last 20 weeks of pregnancy would be about 50 drinks which would result in a cost savings of about $75.00 per 
participant. If achievable this would represent a substantial cost saving for women in the Congo where the mean 
per-person annual health expenditure is $108. 

This study represents the first validation of a prenatal care intervention in the Congo that has a low burden on 
providers, has a statistically significant benefit for providers and participants. The benefit of the intervention for 
future pregnancies has not been assessed but may have the potential to reduce risk for exposure in subsequent 
pregnancies. Assessing the potential benefit for this group will require additional studies. 

5. Limitations 
Due to financial limitations we did not collect social or economic data on how the study participants may differ 
from women who did not attend prenatal care, women who attended other prenatal clinics who were not sam-
pled and women from rural areas of the Congo. We do not have long term follow-up data to track how effective 
the intervention is over extended time periods especially after pregnancy. Another limitation that arose during 
data collection was the idea of what “one drink” is in Brazzaville. In the United States, one standard drink is de-
fined as 12 ounces of beer, 5 ounces of wine, or 1.5 ounces of liquor or 14 grams of alcohol [27]. In Brazzaville 
many people consider drinking one bottle of beer to be “one drink,” but bottles of beer vary in size and alcohol 
content. If the exposure reduction was calculated using 14 grams as the definition of a standard drink the actual 
reduction in exposure would be about 1.6 standard drinks for each “drink” as defined in Brazzaville. In subse-
quent studies, gathering specific dosimetry data on what type of alcohol is being consumed, the volume of the 
drink and the alcohol content of specific drinks will allow us to estimate exposure variables by grams of alcohol. 

6. Conclusions 
An important factor in reducing PAE is helping women become aware of the risk before pregnancy and again 
during pregnancy. At the time of the screening, the average woman in this group was entering her 3rd trimester, 
suggesting high levels of cumulative exposure to alcohol and increased number of binge episodes during a 
pregnancy. This is a priority population for risk reduction strategies. Encouraging early prenatal care and 
screening would provide an opportunity for many more women to receive advice about risk and to have an ex-
posure free second and third trimester. It is also important to recognize that effective screening during prenatal 
care and in-office advice about risk may also decrease exposure in subsequent pregnancies. This may provide an 
effective population based strategy to improve health and developmental outcomes for many women and child-
ren in Congo. 
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PAE increases risk for maternal mortality, preterm birth, stillbirth, neonatal and infant mortality. These out-
comes are important public health concerns in Congo and decreasing PAE may be an efficient strategy to reduce 
risk for these outcomes. We have now demonstrated an efficient strategy for detection of PAE and an office 
based intervention to reduce exposure in the Congo. Future studies will be needed to identify an expanded con-
tinuum of effective and affordable strategies to reduce exposure to alcohol prior to and during pregnancy. 
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