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Introduction
Preterm birth is a critical global health problem and a major 

challenge in perinatal health care because of its high morbidity and 
mortality [1]. It does not only affect infants and their families but also 
increases costs of health care [2,3]. Perinatal outcome is particularly 
susceptible to socio-economic conditions affecting lifestyle choices and 
behavioural factors [4].

Substance use during pregnancy, including cigarette smoking and 
alcohol consumption [5-7], has been linked to adverse birth outcomes 
such as preterm birth, low birth weight, and fetal growth restriction 
[8-10]. Smoking during pregnancy increased the risk of preterm birth 
nearly two-fold with a dose response further increasing the risk [7]. 

Abstract
Background: The extent to which smoking and drinking in a local community is associated with nutrition and Z-scores of infants from spontaneous preterm 
deliveries, is uncertain.

Aim: To investigate associations of different levels of maternal smoking and drinking in spontaneous preterm birth with infant birthweight Z-scores. 

Methods: Information, including gestational age (determined by earliest ultrasound), maternal arm circumference (measured at enrolment), smoking-drinking data 
(obtained up to 4 occasions), birthweight data (obtained from medical records) and birthweight Z-scores (calculated from INTERGROWTH- 21st study), collected 
over a period of nine years was used to compare 407 spontaneous preterm births with 3 493 spontaneous term births Analyses of variance, correlations and multiple 
regression were performed in STATISTICA.

Results: Women with spontaneous preterm birth, had significantly higher gravidity and smaller arm circumference when compared to women with spontaneous 
birth at term.. Women with spontaneous preterm birth drank more and heavier during pregnancy, and more smoked. Gestational age at birth was significantly longer 
in heavy-smokers-heavy-drinkers compared to heavy-smokers-no-drinkers (7.1 days) and in no-smokers-heavy-drinkers when compared to no-smokers-no-drinkers 
(11.2 days). Birthweight was significantly lower in low-smokers-heavy-drinkers when compared to low-smokers-no-drinkers (240g) and in heavy-smokers-low-
drinkers when compared to no-smokers-low-drinkers (273g). Birthweight Z-scores were significantly lower in low-smokers-heavy-drinkers when compared to low-
smokers-low-drinkers and low-smokers-no-drinkers; and, also significantly lower in heavy-smokers-low-drinkers when compared to low-smokers-low-drinkers and 
no-smokers-low-drinkers.

Conclusion: Alcohol aggravates the detrimental effect of smoking on birthweight and birthweight Z-scores but seems to counteract the negative association of 
smoking with gestational age.
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Worldwide, significant numbers of women still drink heavily during 
pregnancy despite public health advisories, psychosocial interventions 
[11], and detailed information on the adverse effects of smoking and 
drinking [12]. South Africa has one of the highest levels of alcohol 
consumption, heavy binging as well as heavy smoking in certain 
communities [13,14]. 

Birthweight and duration of gestation are important predictors 
of health and survival of new-borns [15] with birthweight the best 
marker of optimal fetal growth and development [16]. Nutritional 
status, reflected by the maternal mid-upper arm circumference, is an 
important contributor to infant birthweight [17], is an indicator of 
the progress of pregnancy and its outcome [16], and is significantly 
associated with preterm births [15,18].
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The Safe Passage Study (SPS) by the PASS Network was a large 
prospective multidisciplinary study to investigate the associations of 
smoking and drinking during pregnancy with stillbirths and infant 
deaths [19]. Detailed information on various aspects of pregnancy, 
labour and neonatal outcome was collected within geographically 
defined communities. Analysis of the South African part of the data 
demonstrated a high preterm birth rate of 13.8% [20], in sharp contrast 
to the rate of 5.4%-8.9% for 24 European countries in 2010 [21]. 

Synergistic interactions between smoking and drinking lead to 
higher rates of preterm birth than predicted by their additive effects 
[22,23]. As the co-occurrence between tobacco and alcohol use is 
well established [24], the South African SPS data presented an ideal 
opportunity to investigate the association of smoking and drinking 
with maternal arm circumference, gestational age, birthweight, and 
their combined effect on infant birthweight Z-scores in spontaneous 
preterm birth.

Methods
In the Western Cape province of South Africa, pregnant women, 

≥16 years-old, attending antenatal clinics of midwife obstetric units 
near Tygerberg Hospital, were enrolled between August 2007 and 
January 2015 and their infants followed up to the age of one year 
(August 2016). Of the 7060 women recruited, only 3900 women with 
407 (10%) who had a spontaneous preterm birth, remained in the 
study after exclusions for non-spontaneous births (17%), multiple 
enrolments (14%), drug use (9%), withdrawals (2%), twin pregnancies 
(1%), missing data (1%) and minor exclusions (1%) (Figure 1).

Gestational age was determined by earliest ultrasound before the 
second antenatal visit. Depending on the gestational age at enrolment, 
women had up to three further antenatal visits at Tygerberg Hospital 
at 20-24, 28-32, and at 34-38 weeks of gestation. Demographic and 
anthropometric information were obtained at enrolment and/or first 
antenatal visit. For the mid-upper arm circumference, the midpoint 
of the upper arm was first determined and then the circumference 
measured twice. If measurements differed by more than 2 mm, a third 
measurement was taken, and the mean of the closest two measurements 
used. 

The validated Timeline-Follow-Back method [19], used at up to 
four occasions, obtained detailed information on drinking, cigarette 
smoking and drug use during pregnancy. To examine combinations 
of dual exposure, nine categories of smoking and drinking were 
created: no-smoking-no-drinking, low-smoking-no-drinking, heavy-
smoking-no-drinking, no-smoking-low-drinking, no-smoking-heavy-
drinking, low-smoking-low-drinking, heavy-smoking-low-drinking, 
low-smoking-heavy-drinking, and heavy-smoking-heavy-drinking. 
Smoking six and a half cigarettes (+- 80th centile) or more per day 
was categorized as heavy-smoking, as nine cigarettes (often used in 
literature) left a paucity in the heavy-smoking category. The drinking 
groups were categorized according to binge drinking (four or more 
standard drinks at one sitting) and total standard drinks (total grams of 
alcohol consumed per drink was calculated and converted into standard 
drinks using the National Institute on Alcohol Abuse and Alcoholism 
definition of one standard drink equals 14 g of pure alcohol) [25]. 
Drinking was divided into heavy-drinking with ≥4 binge-drinking 
episodes and ≥ 32 total standard drinks during pregnancy, and low-
drinking.

Other information collected included preterm delivery, fetal sex, 
and birthweight Z-scores, calculated from the international standards 
of the INTERGROWTH-21st study (available for gestational ages from 
168-299 days, excluding twins) [26]. 

A nutritionist calculated the calories per standard drink, and 
thereafter the total added calories per alcohol intake during pregnancy 
were calculated for each drinking category. The calorie content (kcals) 
of a standard drink of the most popular brands was 219 for liqueur, 
160 for beer, 128 for cider and coolers, 107 for wine and 97 for rum, 
whisk(e)y and brandy. The mean calories per standard drink was 
137.83 kilocalories.

Statistical analyses on data entered in Excel 365 (Microsoft, USA) 
were performed using SAS/STAT® software, Version 9.3, Copyright© 
2011 and STATISTICA (Dell Inc. (2016) Dell Statistica® (data analysis 
software system), version 13. software.dell.com). Continuous variables 
were compared between groups with analysis of variance (ANOVA). 
Bonferroni or least significant difference (LSD) multiple comparisons 
identified significant differences between the means in the ANOVA. 
Two-way ANOVAs and LSD multiple comparisons were used to 
compare means of one factor relative to another factor. The Mann-
Whitney U test compared differences between two groups where 
responses were not normally distributed. The Chi-square test was used 
with contingency tables to determine significances in categorical data. 
Spearman correlations measured correlations between ordinal response 
variables. A p-value<0.05 was regarded as statistically significant. Seven 
covariates were used in a multiple regression to determine which 
covariates had the most significant effect on birthweight Z-scores and 
to determine the underlying effect of smoking and drinking on these 
variables and birthweight Z-scores. Therefore, all spontaneous births 
were subdivided: smoking yes drinking no; smoking no drinking yes; Figure 1: Study profile.
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smoking yes drinking yes; and smoking no drinking no. A best subsets 
regression was used to determine the three best covariates for predicting 
birthweight Z-scores, selected such that their inter-correlations do not 
exceed 0.7 for each of the four subdivisions.

Ethics approval for the study was obtained from the Health 
Research Ethics Committee of Stellenbosch University (approval 
number: N06/10/210 and S19/07/119), as well as from the Western 
Cape Department of Health.

Results
Table 1 demonstrates the significant differences between the 

spontaneous preterm and spontaneous term birth groups with regard 
to gravidity, education, maternal mid-upper arm circumference, as 
well as smoking and drinking. 

Only 4-5% of no-smoking women drank heavily whereas 25-28% 
of heavy-smoking women also drank heavily (p<0.0001). Regarding 
specific alcohol consumption, beer was consumed most frequently 
(44.3%) followed by coolers or ciders (31.6%), spirits (14.6%), wine 
(6.3%), liqueur (2.0%), and others (1.2%). 

In the spontaneous preterm birth group, the mean (median; 
standard deviation) number of total drinks during pregnancy in the 
three heavy-drinking categories were 146.9 (101.5; 177), 124.7 (108; 84) 
and 106 (93.9; 56) for heavy-smoking, low-smoking and no-smoking 
respectively. Mean total drinks in three low-drinking categories ranged 
from 8.2-11.7. The mean (standard deviation) number of cigarettes 
smoked per day in the three heavy-smoking categories were 10.5 (4), 
9.7 (3), and 9.7 (3) for no-drinking, low-drinking and heavy-drinking 
respectively. Mean daily cigarettes in the three low-smoking categories 
ranged from 2.9-3.3. The mean total calories (kcal) in the three heavy-
drinking categories were 20,247, 17,187, and 14,610 per pregnancy 
for heavy-smoking, low-smoking and no-smoking respectively. Mean 
total calories (kcal) in the three low-drinking categories ranged from 
1130-1613 per pregnancy.

In the spontaneous term birth group, the mean (median; standard 
deviation) number of total drinks during pregnancy in the three heavy-
drinking categories were 115.1 (73.9; 105), 95.4 (72.1; 74) and 84.5 (64.7; 
52) for heavy-smoking, low-smoking and no-smoking respectively. 
Mean total drinks in the three low-drinking categories ranged from 
8.2-14.1. The mean (standard deviation) number of cigarettes smoked per 
day in the three heavy-smoking categories were 10.0 (4), 9.5 (4), and 9.1 
(3) for no-drinking, low-drinking and heavy-drinking respectively. Mean 
daily cigarettes in the three low-smoking categories ranged from 2.7-
3.3. The mean total calories (kcal) in the three heavy-drinking categories 
were 15,864, 13,149, and 11,647 per pregnancy for heavy-smoking, low-
smoking and no-smoking respectively. Mean total calories (kcal) in the 
three low-drinking categories ranged from 1130 - 1943 per pregnancy. 

Smoking-drinking exposure categories in the spontaneous preterm 
birth group and their associations with gestational age, birthweight 
and birthweight Z-scores are summarized in Table 2. Data in top half 
of table paired according to heavy, low and no smoking, while data in 
bottom half of table paired according to heavy, low and no drinking. 
For gestational age, the lowest (33 weeks 6 days) and highest (36 
weeks) mean gestational ages were found in the heavy-smoking-no-
drinking and no-smoking-heavy-drinking categories, respectively. For 
birthweight, the lowest and highest mean birthweights were found in 
the low-smoking-heavy-drinking and no-smoking-heavy-drinking 
categories, respectively. For birthweight Z-scores, the lowest and 
highest mean birthweight Z-scores were found in the low-smoking-
heavy-drinking and no-smoking-low-drinking categories, respectively. 

The nine exposure categories in the spontaneous preterm birth and 
spontaneous term birth groups and their associations with birthweight 
Z-scores are shown in Figure 2 where some of the significant differences 
between exposure categories are circled and lowest / highest mean of 
each variable is indicated in the spontaneous preterm birth group only. 

Figure 3 illustrates the associations of the smoking-drinking 
categories in spontaneous preterm birth and spontaneous term birth 
groups with mid-upper arm circumference. In the spontaneous 
preterm birth group, no-smoking as compared to low-smoking or 
heavy-smoking was associated with a significantly larger mean mid-
upper arm circumference. The smallest and largest mean mid-upper 
arm circumferences were found in the heavy-smoking-no-drinking 
and no-smoking-no-drinking categories, respectively.

Multiple regression analyses of best three covariates that influenced 
birthweight Z-scores were selected for the four exposure subdivisions. 
Of the seven variables (daily cigarettes, total standard drinks, mid-upper 
arm circumference, education years, the Edinburgh depression score, 
gravidity, and household income), mid-upper arm circumference was 
found to have the largest significant effect on birthweight Z-scores in 
all subdivisions (p<0.001). In the joint exposure subdivision (n=1788, 
49%), total standard drinks (p<0.001) followed by daily cigarettes 
(p<0.005), had the second and third largest significant effect on 
birthweight Z-scores. In the drinking only subdivision (n=516, 14%), a 
high household income was associated with a low birthweight Z-scores 
(p<0.05). In the smoking only subdivision (n=693, 19%), only mid-
upper arm circumference was positively associated with birthweight 
Z-scores, while in the no smoking no drinking subdivision (n=628, 
17%), high gravidity (p<0.02) and low Edinburgh depression score 
(p<0.05) were associated with high birthweight Z-scores. 

Discussion
To the best of our knowledge, this is the first study to examine 

Continuous variables SPTB (407) STB (3 493) p-value
mean (sd) mean (sd) 

Maternal age 24.9 (6.0) 24.7 (5.9) 0.45
Gravidity 2.4 (1.4) 2.1 (1.3) < 0.01
Education (years) 9.7 (1.7) 10.1 (1.7) 0.02
Maternal mid-upper arm circumference (mm) 265.0 (45.6) 275.7 (44.6) < 0.01
Edinburgh depression score 13.1 (6.1) 12.6 (5.9) 0.61
Household income (ZAR/month) 855.9 (620.4) 882.5 (604.7) 0.54
Gestational age at delivery (days) 241.7 (20.4) 276.8 (8.4) < 0.01 *
Birthweight (g) 2 268.5 (635.9) 3 116.8 (454.0) < 0.01 *
Birthweight Z-score -0.23 (1.0) -0.36 (1.0) 0.42
Cigarettes smoked per day 3.4 (3.9) 2.6 (3.5) 0.24
Total drinks during pregnancy 22.4 (62.4) 17.2 (42.0) < 0.01
Total binges during pregnancy 3.5 (7.2) 2.7 (5.1) < 0.01
Nominal variables SPTB (407) STB (3 493) p-value

n (%) n (%)
Number of smokers 301 (74%) 2 245 (64%) < 0.01
Number of heavy smokers 76 (25%) 450 (20%) 0.02
Number of drinkers 265 (65%) 2 264 (65%) 0.91
Number of heavy drinkers 52 (20%) 406 (18%) 0.25

* = as expected, due to selection of two groups. 
sd = standard deviation. 
Bold p-value if significant (p<0.05). 
SPTB = spontaneous preterm birth; STB = spontaneous term birth. 
1$ = 15.2 ZAR or 1 EURO = 18.5 ZAR.

Table 1: Comparison between spontaneous preterm and spontaneous term birth.
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Spontaneous preterm birth 
 Gestational age at birth (days) Birthweight (gram) Birthweight Z-scores 
High Smoking (HS)
Exposure category HSND* HSLD HSHD HSND HSLD HSHD HSND HSLD HSHD
n 16 39 21 16 39 21 15 39 21
Mean (sd) 237.5 (26.6) ᵇ^ 241.3 (16.5) 244.6 (12.5) ᵇ^ 2182 (751) 2101 (586) 2131 (447) -0.17 (0.94) -0.57 (1.13) 0.66 (G61.04)
Low Smoking (LS)
Exposure category LSND LSLD LSHD LSND LSLD LSHD* LSND LSLD LSHD*
n 76 123 26 76 122 25 75 120 24
Mean (sd) 241.5 (21.4) 241.0 (20.5) 245 (19.4) 2315 (669) ᵇ^ 2291 (605)  ͨ ^ 2075 (556) ᵇ^ ͨ ^ -0.08 (0.86)ᵇ^^ -0.11 (1.00) ͨ ^^ -0.97 (0.95)ᵇ^^ ͨ ^^
No Smoking (NS)
Exposure category NSND NSLD NSHD# NSND NSLD NSHD NSND NSLD NSHD
n 50 51 5 49 51 5 48 51 5
Mean (sd) 240.8 (25.2) ᵇ^ 242.6 (18.7) 252 (2.9) ᵇ^ 2320 (703) 2374 (698) 2572 (276) -0.15 (1.07) -0.00 (0.96) 0.3 (0.77)
High Drinking (HD)
Exposure category NSHD LSHD HSHD NSHD# LSHD* HSHD NSHD LSHD HSHD
n 5 26 21 5 25 21 5 24 21
Mean (sd) 252.0 (2.9) 245.0 (19.4) 244.6 (12.5) 2572 (276) ͣ ^ 2075 (556)  ͣ ^ 2131 (447) -0.30 (0.77) -0.97 (0.95) 0.66 (1.04)
Low Drinking (LD)
Exposure category NSLD LSLD HSLD NSLD LSLD HSLD NSLD# LSLD HSLD
n 51 123 39 51 122 39 51 120 39
Mean (sd) 242.6 (18.7) 241.0 (20.5) 241.3 (16.5) 2374 (698) ᵇ^ 2291 (605) ͨ ^ 2101 (586) ᵇ^ ͨ ^ -0.00 (0.96) ᵇ^ -0.11 (1.00) ͨ ^ 0.57 (1.13) ᵇ^ ͨ ^
No Drinking (ND)
Exposure category NSND LSND HSND NSND LSND HSND NSND LSND HSND
n 50 76 16 49 76 16 48 75 15
Mean (sd) 240.8 (25.2) 241.5 (21.4) 237.5 (26.6) 2320 (703) 2315 (669) 2182 (751) -0.15 (1.07) -0.08 (0.86) 0.17 (0.94)

ͣ = difference between category column 1 and 2.
ᵇ = difference between category column 1 and 3. 
 ͨ = difference between category column 2 and 3. 
^ = p < 0.05, ^^ = p < 0.01.
* = smoking-drinking category with lowest/smallest mean of variable. 
# = smoking-drinking category with highest/largest mean of variable. 
N=no; L=low; H=heavy; S=smoking; D=drinking. 
sd= standard deviation. 

Table 2: Association of exposure categories in spontaneous preterm birth with gestational age at birth, birthweight and birthweight Z-scores.

 

Figure 2: Associations of exposure categories with birthweight Z-scores.

Legend: Vertical bars denote 95% confidence intervals. 
Duplicated differentials (letters) above vertical bars indicate absence of significant 
difference. 
N=no; L=low; H=heavy; S=smoking; D=drinking. 
SPTB = spontaneous preterm birth; STB = spontaneous term birth. 
…….. Low-drinking categories that differed significantly. 
------- Low-smoking categories that differed significantly. 
# Category with highest mean birthweight Z-score in spontaneous preterm birth. 
* Category with lowest mean birthweight Z-score in spontaneous preterm birth.

 

Figure 3: Maternal mid-upper arm circumference and the nine-level smoking and drinking 
categories in spontaneous preterm and term births.

Legend: Vertical bars denote 95% confidence intervals. 
Duplicated differentials (letters) above vertical bars indicate absence of significant 
difference. 
N=no; L=low; H=heavy; S=smoking; D=drinking. 
SPTB = spontaneous preterm birth; STB = spontaneous term birth. 
Circled are the no-smoking categories in spontaneous preterm birth.
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various levels of concurrent smoking and drinking in women who 
had spontaneous preterm births. We found significant differences of 
the various smoking-drinking exposures on gestational age at delivery, 
birthweight, and birthweight Z-scores. Maternal mid-upper arm 
circumference, a proxy for nutritional status, was also found to differ 
significantly, especially in the smoking categories. 

Causes of spontaneous preterm birth are multiple, complex and 
uncertain, but smoking and alcohol have been associated with preterm 
birth. Although significantly more women in the spontaneous preterm 
birth group smoked, the low number of cigarettes smoked in the 
community may be a reason for the poor association of smoking with 
spontaneous preterm birth in our study. This finding is supported by 
Salihu HM, et al. (2007) [7], who found a dose effect of cigarettes, on 
the increased risk of preterm birth. This differed from Räisänen S, et 
al. (2013) [27], who found smoking to be the largest contributor to 
preterm birth, concurring with other studies that tobacco use increases 
the risk of preterm birth [2,28, and 29]. 

Women in the spontaneous preterm birth group drank and binged 
significantly more. This confirms the finding of O’Leary CM, et al. 
(2009) [30], that higher alcohol intake is associated with increased risk 
of preterm birth [30]. Our finding that significantly more pregnant 
smokers engaged in heavy alcohol consumption than pregnant non-
smokers, is supported by Okah FA, et al. (2005) [30], who found that 
pregnant smokers were seven times more likely than non-smokers to 
consume alcohol [31].

In the spontaneous preterm birth group, heavy drinking in 
combination with no or heavy smoking was associated with an 
increased gestational age (Table 2). Heavy drinking seems to limit 
the reduction of gestational age by heavy-smoking, but the categories 
where this played a role were small with large confidence intervals. It 
is unlikely that a direct effect of alcohol on uterine activity could have 
played a role, as the tocolytic properties of alcohol are unconvincing [32].

Women who experienced spontaneous preterm birth, appeared to 
comprise a vulnerable group, sensitive to the effects of heavy-smoking 
and heavy-drinking on birthweight. Heavy drinking without smoking 
was associated with an increased birthweight. Most other studies 
confirmed alcohol consumption to be associated with a decreased 
birthweight [33,34]. However, Henderson J, et al. (2007) [35], suggested 
that low amounts of alcohol seem to have a small protective effect on 
birthweight [35]. Our results showed synergistic interaction between 
alcohol consumption and smoking regarding a decreased birthweight. 

Dual exposure had an additive, negative effect on birthweight 
Z-scores, with the lowest mean in the low-smoking-heavy-drinking 
category in both groups. Compared to international standards, our 
cohort had much lower birthweight Z-scores. Sbrana M, et al. (2016) 
[36], reported that alcohol consumption did not increase the risk of 
preterm birth whereas a higher risk of preterm birth was observed 
among infants born to mothers who smoked in addition to consuming 
alcohol during pregnancy [36]. O’Leary CM, et al. (2009) [30], found 
that the proportion of SGA infants and preterm birth increased with 
higher levels of prenatal alcohol exposure; however, the association 
between alcohol intake and SGA infants was attenuated after adjustment 
for maternal smoking [30]. Mid-upper arm circumference had the 
strongest association with birthweight Z-scores in all four exposure 
subdivisions, suggesting that maternal nutrition plays an important 
role, but when pregnant women smoke and drink, total drinks followed 
by daily cigarettes had the second and third largest significant effect on 
birthweight Z-scores.

The use of cigarettes and alcohol probably influence nutritional 
status before pregnancy, continuing further into pregnancy. Smoking 
was associated with a significant reduction of mid-upper arm 
circumference, which in turn was associated with an increased risk of 
spontaneous preterm birth. Nicotine seems to suppress appetite, which 
may explain why smokers have smaller mid-upper arm circumferences 
than non-smokers do [37,38]. A small mid-upper arm circumference 
could also be an indicator of poor nutritional status [16,39], as 
corroborated by a Cape Town based study that found gestational 
weight gain and nutritional intake to be inadequate even though a mean 
mid-upper arm circumference of 27.7-28.8 cm was found [40]. In our 
study, mid-upper arm circumference was significantly smaller in the 
spontaneous preterm birth group. In a previous study, we found that 
a small mid-upper arm circumference was strongly associated with a 
higher risk of spontaneous preterm birth [41]. In addition, many other 
studies confirm that women who were underweight during pregnancy 
or had a small mid-upper arm circumference, had an increased risk 
of preterm birth [15,18,42, and 43], suggesting that maternal under 
nutrition contributes to preterm birth.

Our finding of small mid-upper arm circumferences in heavy 
drinking women (with spontaneous preterm birth) despite their 
additional intake of 14,610 to 20,247 kcals, might be explained by Carter 
RC, et al. (2017) [40], who found that heavy alcohol consumption was 
not associated with weight gain during pregnancy, suggesting that 
heavy drinkers replace calorie dense nutritious foods with alcohol [40]. 
However, in women who had spontaneous term births, the mid-upper 
arm circumference was significantly larger in heavy drinkers who did 
not smoke or smoked less. Adequate nutrition combined with added 
excess kcals from heavy drinking, greater than tenfold more than the 
kcals from light drinking, may play a role here. A significantly larger 
mid-upper arm circumference was associated with heavy smoking than 
with low smoking, which is confirmed by other studies [37,44-46].

Despite this being a large study with a high incidence of 
spontaneous preterm birth, the small numbers (and large confidence 
intervals) in certain smoking-drinking categories limit the strength of 
these findings. The prevalence rate of spontaneous preterm birth in this 
study was 10% in contrast to 14% in a previous study, where multiple 
enrolments, induced preterm birth and drug users were not excluded 
[20], indicating that there are also other associations with preterm 
birth.

Conclusion
Interpretation of the effects of smoking and drinking on 

spontaneous preterm birth is difficult. Alcohol aggravates the reduction 
of birthweight and birthweight Z-scores associated with smoking 
but seemed to counteract the negative association of smoking with 
gestational age in this study. A small mid-upper arm circumference, 
probably indicating poor nutritional status, and cigarette smoking, 
was associated with an increased risk for spontaneous preterm birth. 
Interventions to help women quit smoking and drinking should be 
addressed before pregnancy.
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