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Abstract
Background Alcohol consumption during pregnancy can cause adverse pregnancy outcomes such as
preventable alcohol-related developmental disability fetal alcohol syndrome. This study examined the
prevalence of alcohol use in a representative sample of pregnant women attending prenatal care at two
urban clinics in Lusaka, Zambia. Methods A cross-sectional facility based survey evaluated self-reported
alcohol use in the periconceptional period and pregnancy recognition (outcomes). Bivariate analyses
were performed using the χ2 test for dichotomous variables and the t-test for continuous variables.
Mixed-effects linear models were used to evaluate the effect of outcome variables with patient-level
variables. Results About 40 (21.2%) pregnant women were identi�ed by the T-ACE as at-risk for problem
drinking during pregnancy. Except for regular prenatal care and distance, there was no difference in the
demographic factors between pregnant women who scored <2 on the T-ACE and those that scored > 2
points (all p’s > 0.05). A small proportional of women at both clinics reported binge drinking during the
periconceptional period (12.7% vs. 3.2%, p=0.003) and beyond periconception period. Excluding
employed women, no signi�cant relationships were observed between alcohol use and demographic
factors. Conclusion These �ndings underscore the need for targeted screening and intervention for
alcohol use in all pregnant women in Zambia.

Background
Alcohol consumption during pregnancy is a major public health problem linked to adverse pregnancy
outcomes such as preventable alcohol-related developmental disability fetal alcohol syndrome (FAS).1,2 It
is estimated that globally around 9.8% women consume alcohol during pregnancy, with about 14.6 per
10,000 people estimated to be affected by FAS.3 In Zambia, it is estimated that 49.3% of the population
above age 15 indulge in heavy drinking (�ve or more drinks) on at least one occasion in the past 30 days
(60.1% for men and 24.8% for women)4, and problem drinking is greater among teen girls than teen
boys.5,6 Studies conducted in Zambia and the Republic of South Africa (RSA) found misperceptions
about alcohol use during pregnancy.7,8  

 

Alcohol use during pregnancy has been found to be correlated with many negative health outcomes for
the neonate (e.g., physical and cognitive defects9 and neurodevelopmental abnormalities),10 and for the
mother (e.g., decreased production of breast milk).11,12 Therefore, screening, proper counselling and
referral to treatment would be of great signi�cance.

 

A vast literature in particular that conducted in RSA has shown age at onset, tobacco use, partner
violence, urban living, current use and having a male partner or extended family member who drinks
alcohol13,14 and depression15 as risk factors for alcohol use during pregnancy. Protective factors of
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alcohol use while pregnant include lower gravidity and parity, education and income. These studies
combined demonstrate the need for early detection strategies for prevention of alcohol use before and
during pregnancy. However, in Zambia, alcohol use and associated risk factors have not been
investigated, and screening in prenatal care is nonexistent. Here, I examined the prevalence of alcohol use
in pregnant women attending prenatal care at two clinics in Lusaka, Zambia.

Methods
Design and Setting

A cross-sectional facility-based survey was conducted at two public health clinics of Lusaka, Zambia in
July 2017. These clinics were selected due to their geographic location and catchment area population.
At the time of this study, annual antenatal target for Mtendere (urban clinic) was 6,159 compared to 5,111
for Kalingalinga (peri-urban clinic). I recruited participants during their regular prenatal visit using
systematic sampling technique. Eligibility for further participation included participants' agreement to
written consent to study protocols and being currently pregnant.

Survey Measures

I used a validated T-ACE alcohol-screening questionnaire, which included four questions that relate to
Tolerance (T); Annoyed (A); Cut down and eye-opener (E) (see Table 1). The T-ACE is commonly used tool
as it allows for the identi�cation of potential pregnant risk drinkers and those who may have lifetime
issues with alcohol,16 using a standard cut-off point of “two or more drinks” or gaining two points on the
T-ACE question # 1. The author (native speaker) translated the tools into local languages (Bemba and
Nyanja).

 

Covariates

I embedded demographic and quantity-frequency-related questions about usual alcohol use with the T-
ACE. Demographic information included age, gender, and socioeconomic status as approximated by
parental education. All covariate items are included in the tables.

Analysis

I performed descriptive statistics using IBM SPSS Statistics, version 24.0 (Armonk, NY: IBM Corp). To
compare demographic factors and alcohol use patterns among participants by clinic and among those
who scored two or more points on the T-ACE questionnaire, I performed bivariate analyses using the χ2

test for dichotomous variables and the t-test for continuous variables. Because alcohol use data were not
normally distributed, I used medians and �rst (Q1) and third (Q3) quartiles to describe the data
distribution on any alcohol use and binge drinking episode in the past 30 days (number of drinks and
drank ≥4 alcoholic drinks on at least one day), and any at-risk drinking (scored >2 on the T-ACE

http://web.a.ebscohost.com.access.library.miami.edu/ehost/detail/detail?vid=0&sid=8a984516-6930-4477-8678-6be3cc6ae17c%40sessionmgr4006&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d#toc
http://web.a.ebscohost.com.access.library.miami.edu/ehost/detail/detail?vid=0&sid=8a984516-6930-4477-8678-6be3cc6ae17c%40sessionmgr4006&bdata=JnNpdGU9ZWhvc3QtbGl2ZQ%3d%3d#toc
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questionnaire). A mixed-effects linear model (188 pregnant women in 10 wards) was used to evaluate the
effect of the log-transformed outcome variables (number of drinks consumed ≥4 alcoholic drinks on at
least one day in the past 30 days and scoring >2 on the T-ACE questionnaire), after adjusting for patient-
level variables. Patient-level variables included age, marital status, education and prenatal care regular
attendance. The mixed-effects analysis were used to account for dependence resulting from pregnant
women being nested within administrative wards. Statistical signi�cance of �xed effects were evaluated
at p < .05.

Results
Participants

The mean age of participants at the time of screening was 26.8 (range: 14–41) years and mean
gestational age was 24.4 (range: 4–42; median = 24.0; Quartile 1 = 16; Quartile 3 = 31.5) weeks. The self-
reported mean age at �rst use of alcohol was 19.9. Only 9.0% of screened participants were primigravida
and the majority were unemployed (69.1%).

 

At Risk Drinking During Pregnancy

Of all participants, about 40 (21.2%) were identi�ed by the T-ACE as at-risk for problem drinking during
pregnancy. Except for 2 of 12 variables used, no differences in the demographic factors were detected
between participants who scored <2 points and those that scored > 2 points on the T-ACE (all p’s > 0.05)
(Table 1). Regular prenatal use was lower among participants who scored >2 points compared to those
who scored <2 points on T-ACE (48.8% vs. 20.8%, p<0.001). A higher proportion of participants who
scored <2 points on T-ACE did not perceive distance as a constraint to prenatal care access (26.2% vs.
9.5%; p< 0.001).

[Insert Table 1 here]

 

At Risk Drinking During the Periconceptional Period

While most participants in the sample (66%, n=124) reported never drinking any alcohol, about 12.7% in
the Kalingalinga and 3.2% at Mtendere samples, p=0.003 reported binge drinking (consuming ≥4 drinks)
during the periconceptional period (Table 2).  A somewhat smaller proportion of participants reported
binge drinking beyond periconceptional period (representing 2nd and 3rd trimesters for most participants)
that is consuming ≥4 drinks in at least one day during the past 30 days, and scoring >2 or more drinks on
the T-ACE (9.0% vs. 8.0% at Kalingalinga and 16.0% vs. 13.3% at Mtendere).

[Insert Table 2 here]

https://www.sciencedirect.com/topics/social-sciences/reporting
https://www.sciencedirect.com/topics/medicine-and-dentistry/first-trimester-pregnancy
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Demographic Associations with past 30 days Alcohol Use

Adjusted multivariable analyses further indicated that the odds of at-risk drinking during the past 30 days
was 1.002 more likely among employed participants than unemployed participants (95% CI, 0.1.000-
1.003). There were no signi�cant relationships between at risk drinking during the past 30 days and other
neighborhood demographics; and between participants who scored ≥2 on the T-ACE and demographics
factors (all p’s > 0.05; data not shown). 

Discussion
The current study found that alcohol consumption is prevalent in the periconceptional period and during
pregnancy in participants attending prenatal care in Zambia. To note, although most participants in the
sample reported never consuming any alcohol in the periconceptional period and during pregnancy,
almost a quarter of participants at both clinics were identi�ed as at-risk for problem drinking during the
periconceptional period and during pregnancy.  Prevalence estimates obtained in this study are alarming,
particularly given the self-reported nature of the study and small sample size and because there is no
safe amount of alcohol to drink while pregnant. Therefore, while these results do not imply cause and
effect, these �ndings suggest that Zambian women who consume any alcohol during pregnancy may be
at increased risk for poor pregnancy outcomes17 due to lack of alcohol screening in prenatal care.

 

Results also suggest that consuming alcohol during pregnancy was less likely, if a participant attended
prenatal care regularly and or if distance was not a barrier to accessing prenatal care, suggesting that
improving structural constraints (e.g., improved transportation) may improve access and utilization
prenatal care and the behavior of pregnant women. This �nding broadly supports the work of other
studies in this area linking actual travel distance with access to reproductive health services.18,19 Further
analysis also revealed that the odds of at risk drinking during the past 30 days was higher among
employed pregnant women compared to unemployed pregnant women. This �nding is in accord with
previous studies indicating that alcohol consumption is higher for women with higher income or higher
social class.20

 

Potential limitations to this study include reliance on participant self-reporting of alcohol use before and
during pregnancy. In addition, given the stigmatization associated with alcohol consumption during
pregnancy, the prevalence estimates, while high, might be an underestimation. Further, some participants
could not accurately recall their previous alcohol use. To minimize this effect, participants of the current
study were asked about their alcohol use in private and non-judgmental settings (conference room). In
addition, the study was cross sectional, precluding discussion of temporality nor can causality be
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inferred. The study only included maternal factors based on literature and other factors that may relate to
alcohol use during pregnancy were not included in the analysis. Nevertheless, the �ndings support
increased efforts to develop and implement evidence-based interventions to prevent and reduce alcohol
use during pregnancy.

Conclusions
Understanding barriers, risks, and protective factors associated with at risky drinking in pregnancy, early
screening, counselling including referrals for treatment, and other factors (e.g., personal and
environmental) may be useful in the development of interventions for screening and reducing drinking
during pregnancy and related consequences.

Abbreviations
T-ACE: Tolarance-Annoyance, Cut Down, Eye Opener

FAS: Fetal Alcohol Syndrome

RSA: Republic of South Africa

CI: Con�dence Interval

FASD: Fetal Alcohol Spectrum Disorder

 

Declarations
Acknowledgements

We thank all participants and the employees of the two study clinics, the Zambia Ministry of Health
personnel at district and national level who helped with this study.  A special thank you to Evan de Joya
who helped with �eldwork.

 

Funding

This study was supported by the O�ce of vice Provost for Research at the University of Miami. However,
the University of Miami did not have any role in study design, data collection and analysis, decision to
publish, or preparation of the manuscript.

 



Page 7/10

Authors’ contributions

IKM designed all aspects of the study, coordinated data collection, data analysis and drafted the
manuscript.

 

Ethics approval and consent to participate

The University of Miami Institutional Review Board and ERES Converge Research Ethics Committee
approved the study. Informed written consent was obtained from all study participants prior to study
participation. For those participants who were below the legal consenting age (below 18 years), they
provided written assent, however their parents/guardians provided additional written informed consent.

 

Consent for publication

Not applicable.

 

Competing interests

The authors declare that they have no competing interests.

 

Availability of data and materials

Not applicable. The data that support the �ndings of this study are available on request from the
corresponding author. The data are not publicly available due to them containing information that could
compromise research participant privacy.

References
1. Counting the costs of drinking alcohol during pregnancy. Bull World Health Organ. 2017;95(5):320-

321.

2. Lange S, Probst C, Gmel G, Rehm J, Burd L, Popova S. Global Prevalence of Fetal Alcohol Spectrum
Disorder Among Children and Youth: A Systematic Review and Meta-analysisGlobal Prevalence of
Fetal Alcohol Spectrum Disorder Among Children and YouthGlobal Prevalence of Fetal Alcohol
Spectrum Disorder Among Children and Youth. JAMA Pediatrics. 2017;171(10):948-956.

3. Popova S, Lange S, Charlotte Gmel, Gerit  Rehm, Jurgen. Estimation of national, regional, and global
prevalence of alcohol use during pregnancy and fetal alcohol syndrome: a systematic review and



Page 8/10

meta-analysis. The Lancet Global Health. 2017;5(3):e290-e299.

4. Organization WH. Global status report on alcohol and health 2018. World Health Organization; 2018-
09-21 15:34:10 2018.

5. Muula AS, Kazembe LN, Rudatsikira E, Siziya S. Suicidal ideation and associated factors among in-
school adolescents in Zambia. Tanzan Health Res Bull. 2007;9(3):202-206.

�. Swahn MH, Ali B, Palmier J, et al. Early alcohol use and problem drinking among students in Zambia
and Uganda. J Public Health Afr. 2011;2(2):e20.

7. M'soka NC, Mabuza LH, Pretorius D. Cultural and health beliefs of pregnant women in Zambia
regarding pregnancy and child birth. Curationis. 2015;38(1).

�. Watt M, Eaton L, Dennis A, et al. Alcohol Use During Pregnancy in a South African Community:
Reconciling Knowledge, Norms, and Personal Experience. Maternal and Child Health Journal.
2016;20(1):48-55.

9. Williams JF, Smith VC. Fetal Alcohol Spectrum Disorders. Pediatrics. 2015;136(5):e1395.

10. Sokol R, Delaney-Black V, Nordstrom B. Fetal Alcohol Spectrum Disorder. JAMA. 2003;290(22):2996-
2999.

11. Mennella JA, Pepino MY, Teff KL. Acute Alcohol Consumption Disrupts the Hormonal Milieu of
Lactating Women. The Journal of Clinical Endocrinology & Metabolism. 2005;90(4):1979-1985.

12. Rasch V. Cigarette, alcohol, and caffeine consumption: risk factors for spontaneous abortion. Acta
Obstet Gynecol Scand. 2003;82(2):182-188.

13. Culley CL, Ramsey TD, Mugyenyi G, et al. Alcohol exposure among pregnant women in sub-saharan
Africa: a systematic review. J Popul Ther Clin Pharmacol. 2013;20(3):e321-333.

14. Viljoen D, Croxford J, Gossage JP, Kodituwakku PW, May PA. Characteristics of mothers of children
with fetal alcohol syndrome in the Western Cape Province of South Africa: a case control study. J
Stud Alcohol. 2002;63(1):6-17.

15. Vythilingum B, Roos A, Faure SC, Geerts L, Stein DJ. Risk factors for substance use in pregnant
women in South Africa. South African Medical Journal; Vol 102, No 11 (2012). 2012.

1�. Moise IK, Green D, Toth J, Mulhall PF. Evaluation of an Authority Innovation-Decision: Brief Alcohol
Intervention for Pregnant Women Receiving Women, Infants, and Children Services at Two Illinois
Health Departments. Substance Use & Misuse. 2014;49(7):804-812.

17. Bhuvaneswar CG, Chang G, Epstein LA, Stern TA. Alcohol use during pregnancy: prevalence and
impact. Primary care companion to the Journal of clinical psychiatry. 2007;9(6):455-460.

1�. Kyei NNA, Campbell OMR, Gabrysch S. The in�uence of distance and level of service provision on
antenatal care use in rural Zambia. PloS one. 2012;7(10):e46475-e46475.

19. Moise IK, Verity JF, Kangmennaang J. Identifying youth-friendly service practices associated with
adolescents’ use of reproductive healthcare services in post-con�ict Burundi: a cross-sectional study.
International Journal of Health Geographics. 2017;16(1):2.



Page 9/10

20. Skagerstróm J, Chang G, Nilsen P. Predictors of drinking during pregnancy: a systematic review.
Journal of women's health (2002). 2011;20(6):901-913.

Tables
Table 1 Demographic characteristics of pregnant women attending prenatal care at study clinics by T-ACE scores:
Lusaka, Zambia, July 2017 (n = 188).

  T-ACE Scored  
  <2 points (n = 116) >2 point (n = 40)  

  Mean (95% CI) Mean (95% CI) p-value

Maternal age at screening (years) 27.0(25.9-28.1) 25.7(24.0-27.4) 0.299
Gestational age at screening (weeks) 24.2 (22.6-25.9) 24.5 (21.7-27.2) 0.808

Number of times pregnant 3.0(2.8-3.2) 2.9(2.51-3.19) 0.086

Maternal age first time had alcohol drink 18.4(17.2-19.6) 19.6(17.7-21.4) 0.296

  N (%) N (%)  
Employment status     0.602

Unemployed 68(40.5) 25 (14.9)  
Employed 16(9.5) 9(5.4)  

Marital status     0.934
Single (never married/dating) 15(8.9) 7(4.2)  
Married 82(48.85) 30(17.9)  
Divorced/separated/windowed 3(1.8) 1(0.6)  

Education     0.432
Some primary school 11(6.5) 7(4.2)  
Primary school 24(14.3) 9(5.4)  
Secondary school 48(28.6) 18(10.7)  
>college  17(10.1) 3(1.8)  

Religion     0.756
Christian (e.g., Catholic, protestant) 98(58.3) 38(22.6)  

Muslim 0(0.0) 0(0.0)  

Not religious 1(0.6) 0(0.0)  
Household income (monthly)     0.569

Dependent (no income) 31(18.5) 11(6.5)  
≤ 1,000 ZMW 15(8.9) 8(4.8)  
>1,000 ZMW 37(22.0) 12(7.1)  

Primary source of emotional support     0.580
Parent/relative  42(25.0) 20(11.9)  
Spouse/significant other 51(30.4) 15(8.9)  
Friend 6(3.6) 1(0.6)  

Prenatal care (regular)     0.001
no 17(10.1) 2(1.2)  
yes 82(48.8) 35(20.8)  

Distance factor to prenatal care services     0.001
no 44(26.2) 16(9.5)  
yes 30(17.9) 12(7.1)  

Note: Descriptive statistics were calculated and reported for women who answered the particular questions as means
with associated confidence intervals, and percentages as appropriate. Only participants who responded to all the four
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T-ACE questions are included in the analysis (n=156 or 188 participants). 
T-ACE Questionnaire: T, How many drinks does it take to make you feel high?; A, Annoyed, Have people annoyed; you
by criticizing your drinking?; C, Cut down, Have you ever felt you ought to cut down on your drinking); and 
E, Eye-opener asked, have you ever had a drink first thing in the morning to steady your nerves or get rid of a
hangover?

 

 

Table 2 Alcohol Use among Pregnant women screened at the Kalingalinga and Mtendere Clinics, Lusaka, Zambia, July
2017 (n = 188)

  Clinics  
Kalingalinga (n = 79) Mtendere (n = 109)  

  n (%) n (%) p-value
Alcohol use in the periconceptional perioda     0.003
Did not consume any alcohol 52 (27.7) 22 (31.9)  
Consumed alcohol (≤4 drinks at one time) 2 (1.1) 21 (11.2)  
Any binge drinkinga 10 (12.7) 6 (3.2)  

Frequency of drinking     0.557
Everyday 0 (0.0) 4 (2.1)  

3-4 days a week 1 (0.5) 2 (1.1)  

1-2 days a week 3 (1.6) 6 (3.2)  

2-3 days a week 0 (0.0) 0 (0.0)  

Once a month 4 (2.1) 8 (4.3)  

Less than once a month 1 (0.5) 4 (2.1)  

Never (don’t drink) 57 (30.3) 67 (35.6)  
Alcohol use in the past 30 days      
Consumed no alcoholic drinks in at least one day 50 (26.6) 57 (30.3) 0.322
Any binge drinking at least one day/weekly average 17 (9.0) 30 (16.0)  

T-ACE alcohol-screening questionnaire     0.613
Scored < 2 or more points 52 (27.7) 64 (34.0)  
Scored > 2 or more points (risk drinking during pregnancy) b 15 (8.0) 25 (13.3)  

Note: 
a ≥4 drinks at one time during the time the woman was pregnant but did not know she was pregnant; 
bBased on the T-ACE standard cut-off point-- responding “2 or more drinks” on the T-ACE question # 1. 
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