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ABSTRACT

Introduction: In Nunavut, 60-80% of pregnant women report smoking in pregnancy, a rate five times the Canadian average.
Nunavut also has the highest rates of preterm birth and low birth weight infants in Canada. The present study assessed whether the
number of cigarettes smoked per day, as recorded in the first trimester, influenced birth outcomes.

Methods: Maternal-newborn charts were reviewed for infants born between 1 January 2003 and 31 December 2005 to at least one
Inuit parent in the Qikiqtaaluk (Baffin) region of Nunavut. Smoking data, as reported by the mother at an early prenatal visit, were
extracted from the prenatal record. Birth outcomes including birth weights (for term births), low birth weight, small for gestational
age births and rates of preterm birth, were analysed according to category of reported number of cigarettes smoked (0, 1-5, 6-10,
and >10 per day). Maternal age, alcohol and street drug use were also assessed for each category of smokers. Statistical analysis
among groups was carried out.

Results: Of 918 births meeting the study criteria, more than 80% of women reported smoking. For 80% of those, the amount
smoked per day was available. Non-smokers and women smoking less than 5 cigarettes daily had perinatal outcomes equal to or
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better than Canadian averages for low birth weight, small for gestational age, and preterm birth. Furthermore, average birth weights
at term significantly decreased from 3681 g for non smokers to 3310 g for those smoking more than 10 cigarettes per day.
Compared with non-smokers, women in the highest smoking category (>10 cigarettes daily) had a six-fold increase in low birth
weight infants (OR 6.7, 95% CI 2.3-19.6), almost a four-fold increase for small for gestational age births (OR 3.7, 95% CI 1.6-8.8)
and twice the chance of a premature birth compared with non-smokers (OR 2.14, 95% CI 1.1-4.2). Those in the highest smoking
category were also most likely to report alcohol and other substance use.

Conclusions: Inuit women who reported not smoking, or smoking less than 5 cigarettes per day had birth outcomes equal or
superior to average Canadian outcomes in each category evaluated. Those women reporting smoking more than 10 cigarettes daily
had significantly increased risk for preterm birth, low birth weight and small for gestational age infants. Because those in the
highest smoking category also reported the highest rates of alcohol and other substance use, it is likely that a combination of
factors assessed in this study influenced the outcomes. Along with public health preventative measures to reduce smoking directed
to this high risk group, other contributing factors for adverse birth outcomes need to be assessed more fully to understand the
complex interactions that lead to increased smoking, substance use and, therefore, adverse birth outcomes. Furthermore, evidence
from this study suggests that smoking more than 10 cigarettes per day, reported at first prenatal visit, may provide a marker for

those women at highest risk of poor outcomes, which could provide direction for focused public health efforts.

Key words: Aboriginal, Inuit, low birth weight, Nunavut, pregnancy, prematurity, risk-reduction, small for gestational age,

smoking.

High rates of smoking in Aboriginal populations are a public

Introduction

health issue internationally. Statistics from Australia, New

Zealand, and the USA all reveal high smoking rates among

Maternal cigarette use during pregnancy is associated with 1027

. Statistics Canada

adverse perinatal outcomes, including increased risk of
miscarriage’, ectopic pregnancy’, placental abruption®,
intrauterine growth retardation®® prematurity®’, and low
birth weight (LBW)'**°, The offspring of mothers who
smoked during pregnancy have higher rates of infant
mortality'® and  morbidity, including  congenital
anomalies“’lz, respiratory disordersn’M, and behavioural
difficulties'>'®. Increased awareness and understanding of
the risks of smoking during pregnancy and widespread
public health efforts to promote smoking cessation have
resulted in greatly decreased rates of maternal smoking in
Canada'’. In certain populations, however, the rate of
maternal smoking remain high. Factors that increase the risk
of maternal smoking include young maternal age, poverty,
Aboriginal background, and low maternal education

levels!™ 8,

individuals of Aboriginal descent
report that the combined Inuit populations in Canada have a
smoking rate of 57%, which is significantly higher than both
the Canadian average and the combined Aboriginal smoking
rate”. While Canadian women overall report a rate of
maternal smoking in pregnancy between 10% and
16%'"'#** the rate in Nunavut (where the population is
approximately 85% Inuit)® is between 60% and 85%"**>%.
Considering that other risk factors for maternal smoking
(low education level, low income, and young maternal age)
are all prevalent in the territory”, the findings of high
maternal smoking rates in Nunavut are not unexpected.
However, the actual number of women smoking, as well as
the lack of any significant decrease in recent decades, are
worrisome. Despite considerable national media attention
and numerous local strategies aimed to curb smoking rates,
the territory’s maternal smoking rate has not changed since
the early 1990s™.
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Perinatal outcomes in Nunavut are a major public health
issue. The territory has the highest rates of LBW (<2500 g)
and the highest rate of premature births of all Canadian
provinces and territories® *®. Rates of small for gestational
age (sGA) births and LBW (<2500 g) are important markers
of perinatal health, and smoking has been clearly shown to
be the single greatest modifiable risk factor for both®*°.
While overall evidence supports a relationship between
maternal smoking and increased risk of prematurity’®",
several other studies, including a previous chart review from
the Baffin region between 1998-2000°° have shown no clear
relationship between premature births and maternal

smoking™**%.

In order to explore the relationship between smoking,
preterm birth (PTB), LBW, and sGA births in this
population, a maternal—infant chart review was performed of
all Inuit births occurring from 1 January 2003 to
31 December 2005 in the Qikiqtaaluk (Baffin) region of
Nunavut. The primary goal was to determine the effect on
perinatal outcomes of maternal smoking in general, as well
as the effect of the amount smoked. Maternal age, alcohol
and cigarette use were also considered for each category of

smokers.

Methods

A retrospective cross-sectional maternal/perinatal chart
review of infants born to at least one Inuit parent in the
Qikiqtaaluk region of Nunavut, as recorded at Baffin
Regional Hospital (now called Qikiqtani General Hospital)
was performed for the period between 1 January 2000 and
31 December 2005, with a focus on birth outcome. The vast
majority of births for women living in the Qikiqtaaluk
Region of Nunavut occur at the Qikiqtani General Hospital.
Although high risk births occur at the Children’s Hospital of
Eastern Ontario in Ottawa, most birth records are returned to
communities and medical records at the Qikiqtani General
Hospital, allowing a high level of ascertainment for this

region. Ethics approval for maternal infant chart review was

obtained from the University of British Columbia and

Nunavut Research Institute.

A subset only of those born between 1 January 2003 and
31 December 2006 were utilized because smoking status and
number of cigarettes smoked were less available on prenatal
records for the years 2000, 2001 and 2002. Between January
2003 and 1 January 2006, 1022 births were recorded meeting
baseline entry criteria of singleton pregnancy with delivery
after 24 weeks gestational age. Of those births, smoking
status was recorded at the first prenatal visit on 90% (n=918)
of prenatal charts, and of those smoking (918), 80% of charts
(592) also included quantitative data of the number of

cigarettes smoked per day.

The births were divided into five categories of maternal
cigarette use: (i) non-smokers; (ii) 5 or less cigarettes per
day; (iii) 6-10 cigarettes per day; (iv) more than 10 cigarettes
per day; and (v) smoking documented on the chart, but no
recorded number of cigarettes available. The cases in each
category were analyzed for rates of PTB (defined as less than
37 weeks gestational age), LBW (<2500 g) and sGA births.
Classification of sGA was based on a Canadian standard for
mean birth weights®®, with birth weights below the 10th
percentile of weight for gestational age meeting the criteria
for sGA.

In addition, for each category average birth weights of those
delivered at term (>37 and <42 weeks gestation) were
compared. Preterm births were excluded from this analysis
to minimize the potential confounding effect of reduced birth

weight secondary to shorter gestations.

The proportion of women reporting use of alcohol and street
drugs (marijuana, cocaine, other) during pregnancy within
each category was documented. Furthermore, PTB, LBW,
and sGA were calculated for 4 maternal age groups:
(1) 15-20; (i) 21-24; (iii) 25-29; and (iv) 30-39 years.
Because the risk for LBW, PTB, and sGA in the general
population are highest with both extremes of maternal age
(less than 20 years and over 35), the 25-29 year age group

was used as the referent group for comparison.
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Statistical analysis was carried out using Fisher’s exact test,
Student’s r-test odds ratios with 95% confidence intervals
(CI), ANOVA and Tukey’s HSD when indicated, with the
statistics program Prism GraphPad (GraphPad Software;
http://www.graphpad.com/prism/Prism.htm) and Tukey’s

HSD (Origin 8.0; http://www.sciencesoftware.com).

Results

A total of 1022 births were recorded between 1 January 2003
and 31 December 2005 at the Baffin Regional Hospital, and
918 births (90%) met the inclusion criteria for this analysis
(at least one Inuit parent, singleton birth after 24 weeks
gestation, and smoking status documented on the prenatal

record).
Smoking rates and amount smoked

Of these, 81% of mothers (n=743) reported smoking to their
healthcare providers, usually documented at the first prenatal
visit in the first trimester. The other 19% of mothers (n=175)
self-reported as non-smokers. Of the smokers with
documented numbers of cigarettes per day (592), 36%
(n=215) smoked 5 or less cigarettes daily, 33% (N=196)
smoked 6-10 cigarettes daily, and 30% (n=181) smoked

more than 10 cigarettes daily.
Small for gestational age births

For the study population, 8.3% were sGA, consistent with
the Canadian population as a whole”” (Figl). When the study
population was categorized according to amount smoked 4% of
infants born to non-smokers and 9.3% born to all smokers were
sGA (OR 2.5; 95% CI 1.1-5.4). Fifteen percent of births to
women smoking greater than 10 cigarettes daily were sGA, (OR
3.7; 95% CI 1.6-8.8 when compared with non-smokers).

Birth weight

Average birth weights at term decreased from 3681 g for

non-smokers to 3310 for those smoking more than

10 cigarettes per day (one way ANOVA, p<0.05) (Fig2).
There was a statistically significant difference between all
smokers compared with non-smokers (243 g weight
difference), and a difference between birth weights of each
individual smoking group compared with non-smokers (one-
way ANOVA, p< 0.05). Although a consistent gradient of
lower birth weight was observed for each of the smoking
categories, the differences reached significance between
categories only for those smoking 1-5 cigarettes daily and
those smoking >10 cigarettes daily (one-way ANOVA,
p<0.05).

Low birth weight infants

The overall rate of LBW infants (born <2500 g) was 7.4% in
the study population, which is higher than the 2005 Canadian
average of 6.0%>* (Fig3). For Baffin non-smokers, 2.3% had
infants with LBW, 1-5 cigarettes daily 3.3%, 6-10 cigarettes
5.6% and 15.4% for infants of mothers who smoked more
than 10 cigarettes daily. The over-all risk to have an infant
with LBW for all smokers compared with non-smokers was
nearly 4 times (OR 3.8, 95% CI 1.4-10.5) and even higher
for those smoking more than 10 cigarettes per day, compared
with non-smokers (OR 6.7, 95% CI 2.3-19.6).

Preterm birth

In the over-all study population 10.7% of infants were born
preterm, well above the Canadian average of 8.1%' (Fig4).
Although there was no statistical difference between
premature birth rates for non-smokers (8%) compared with
all smokers (11.3%) (OR 1.4, 95% CI 0.8-2.5), for those
smoking at least more than 10 cigarettes per day the risk was
clearly significant (OR 2.1, 95% CI 1.1-4.2).

Alcohol and drug use

In the chart review, 13.1% of women reported alcohol use
during pregnancy, and 15.8% of women reported the use of
street drugs, most often marijuana (Fig5). Overall, 26.2% of
women reported consuming either alcohol, illicit drugs, or

both during pregnancy.
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Among non-smokers, 12.6% reported alcohol use during
pregnancy, and 9% reported other substance use. Over-all
16.7% of non-smokers were using at least one substance

(alcohol or drugs), as reported during the first trimester.

Alcohol use was reported among 13.3% of smokers, and
18.3% reported other substance use during pregnancy. For
the smokers, over-all 28% of mothers reported the use of
alcohol, drugs, or both. When divided according to smoking
category, 40% of women in the highest smoking group
reporting using alcohol, other substances or both which was
notably higher than the non-smoking group (p<.0001; OR
3.395% CI: 1.9to 5.4).

Maternal age and number of cigarettes per day

Over 75% of births were to women under the age of
30 years, and approximately 25% to women under the age of
20. Average maternal age in the chart review was 24.3 years
(Table 1).

The average age of non-smoking women was significantly
older than the average age of smokers (25.6 vs 23.9 years
old; one-way ANOVA, p <0.05). Women aged 35-39 years
had the lowest rates of reported smoking (64%); while
women aged 20-24 were most likely to smoke (88%

reporting smoking).

While the older age groups were found to have lower overall
smoking rates, older mothers who smoked used more
cigarettes daily compared with those who were younger.
Among smokers aged 15-19 years, 35.4% reported smoking
five or less cigarettes daily, while only 11.7% of smokers

aged 35-39 years were in the lightest smoking group.

For each age group, PTB, LBW infants, and sGA births were
assessed. In comparison with the referent group, there was
no statistical difference for all outcomes between the
between the age groups; however, the 30-34 year age group
exhibited the highest rates for PTB, LBW, and sGA although

the small sample size in this group limits generalizations.

Discussion

Over 80% of pregnant women included in the chart review
reported smoking during pregnancy, which is higher than
that found in the majority of reports of Nunavut as a
whole'®**, but is consistent with previous data on smoking in
women delivering in the Qikigtaaluk Region®2°. While this
smoking rate was especially high compared with the rest of
the country, the majority of the women were smoking none
or less than 10 cigarettes per day. Only 20% of all pregnant
women in the review reported using more than 10 cigarettes
per day, and this small proportion of the population who
smoked more heavily during pregnancy had the worst
perinatal outcomes of all study groups. Smokers who used
more than 10 cigarettes daily had six times the rate of LBW
infants, a nearly four-fold increased risk of sGA births, and
double the rate of premature births compared with non-
smokers. Smokers (of any amount) also had inferior
perinatal outcomes, with almost a four-fold increased risk of
LBW, a two-fold increased risk of sGA and significantly
decreased average birth weights compared with the non-
smoking group. Among Inuit women who were non-
smokers, perinatal outcomes are similar to or even better
than outcomes in the rest of Canada, with rates of SGA and
LBW infants well below the national average, and rates of
prematurity equal to the national average. Although many
studies in the general population have suggested an

association between PTB and smoking®****

, a previous
report from the Baffin region did not’®. However, by
categorizing according to the documented number of
cigarettes smoked, the present study demonstrated a clear
relationship between smoking and PTB rates, but only for
women smoking more than 10 cigarettes daily. In the present
study, a comparison of all smokers with non-smokers did not
demonstrate a difference, which is consistent with the
previous report. Only by comparing reported amounts of
smoking was it possible to see the effects of smoking on
prematurity. The overall rate of PTB (10.7%) in the region
was consistent with previously reported PTB rates in
Nunavut (10.8%)?’, which is well above the national average
of 8.1%"".
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Baffin study population

Figure 1: Small for gestational age births. Percentage of births categorized as sGA in the Baffin Region (2003-2005), by
smoking amount. Asterisk above bar denotes statistical significance compared with non-smokers. Non-smokers compared
with all smokers (OR 2.5, 95% CI 1.1-5.4) and >10 cigarettes per day (OR 3.7, 95% CI 1.6-8.8). The overall sGA rate in the
Baffin Region was found to be 8.3 %, consistent with reported Canadian average, but higher than average reported for all

of Nunavut?’.
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Baffin study population

Figure 2: Average term birth weights (>37 weeks and <42 weeks) by smoking amount. For non-smokers the average term
birth weight was 3681 g, for all smokers it was 3438 g and the gradient consistently decreased with increased number of
cigarettes smoked (one way ANOVA p<0.05 for comparison with all smoking groups compared with non-smokers).
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Baffin study population

Figure 3: Low birth weight (LBW; <2500 g) by smoking amount. Overall 7.4% of the study population was LBW. Non-
smokers had the lowest rate at 2.3%. Asterisk above bar denotes statistical significance compared with non-smokers. For
all smokers, 8.6% of infants were LBW (OR 3.8, 95% CI 1.4-10.5 compared with non-smokers). The gradient of LBW
increased with the number of cigarettes smoked per day, most significantly (15.4%) in infants of those smoking more than
10 daily cigarettes/day (OR 6.7; 95% CI 2.3-19.6 compared with non-smokers). This was notably higher than reported for
all of Canada and Nunavut™,
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Baffin study population
Figure 4: Preterm birth rates by smoking amount. Over-all 10.7% of the present study population were born preterm,
which was increased compared with the Canadian average, but was similar to the Nunavut reported average. Eight percent
of infants born to non-smokers were preterm, compared with 11.3% for all smokers, which was not statistically significant.
Although the rates increased according to cigarettes smoked, statistical significance was only evident for those smoking
more than 10 cigarettes/day (indicated by asterisk above bar), compared with non-smokers (OR 2.1; 95% CI 1.1-4.2).
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Figure 5: Maternal alcohol and drug use by smoking amount for study population. Percentage of study population
reporting alcohol and street drug use according to category of amount of cigarettes smoked.

Table 1: Preterm births, small for gestational age and low birth weight infants according to maternal age

Infants Maternal age

range (years)

15-19 | 20-24 25-29 30-39

Preterm birth
n (%) 19 (8.7) 35 (11.6) 19 (9.1) 15(9.2)
OR (95% CI) 1.0 (0.5-1.9) 1.3(0.7-2.3) Ref 1.0 (0.5-2.0)
Low birth weight
n (%) 11(5) 23 (7.6) 10 (4.8) 12 (7.4)
OR (95% CI) OR 0.5 (0.2-14) OR 2.2 (CI 1.0-4.7)* Ref OR 1.5 (CI10.6-3.6)
Small for gestational age
n (%) 19 (8.7) 25 (8.3) 1.3 (6.3) 19 (11.6)
OR (95% CI) OR 14 (CI10.7-2.9) OR 1.3 (CI0.7-2.6) Ref OR 1.9 (0.9-3.9)
Total 218 302 208 163

Ref, Reference age group.
*Significant.
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Birth weights for term infants in the study population
decreased linearly with increasing amounts of cigarettes
smoked per day. The dose-response relationship between
smoking amounts and birth weights found in the present
study population is consistent with previous studies which
have found a 12-27 g decrease in birth weight per cigarette

8,35,36
d B

smoke or an average decreased birth weight of 200-

300 g among smokers in general’® .

Maternal ages overall were significantly younger than the
Canadian average. Although it is expected that younger

. 17,1824
mothers are more likely to smoke

, in the present study
younger mothers smoked less cigarettes per day, compared
with smokers in the older age groups. Over a quarter of the
women in the present study reported using alcohol, street
drugs, or both during pregnancy. Smokers reported higher
rates of substance use compared with non-smokers, and the
highest rates of substance use were among women smoking
more than 10 cigarettes daily (40% reported alcohol use,
other substance use or both). Overall at 13%, the reported
rate of alcohol use in the study population was similar to the
overall Canadian average of 10.5 to 12.5% for the same time

. 11824
period 7

However, reported use of street drugs was higher.
While 15.8% of women in the present study reported street
drug use during pregnancy, only 1% of all Canadian women
recently admitted to street drug use during pregnancy'®. The
accuracy of the information in the present study and other
studies may be influenced by women’s reluctance to reveal
drug use to healthcare providers, because it is generally

considered socially unacceptable, as well as being illegal.

A major limitation in this analysis is the lack of data on other
related socioeconomic factors which are known to affect
PTB rates as well as birth weight, including marital status,
family supports, economic factors, and nutritional status®"
3139 Considering that households in Nunavut spend on
average 23% of the household budget on food (compared

with the national average of 11%)*

, it may be that expense
of cigarettes could result in less nutritious food being
available which could also influence pregnancy outcomes.

Furthermore, co-existing depression was not documented,

which could predispose to increased smoking, and other

substance use in general.

A further limitation of the present study is that study data
were derived only on first trimester recording of smoking.
There is now evidence that stopping smoking early in
pregnancy greatly reduces the detrimental effects of cigarette

exposure to the fetus™*

. It was not possible to assess
whether those in the lowest smoking groups might have
ceased smoking during the pregnancy. thus contributing to
their good outcomes. Current public health efforts underway
in Nunavut that propose recording smoking and other

substance use in every trimester will provide those data.

Despite these limitations, these data suggests that the number
of cigarettes smoked at the first prenatal visit may at least
flag a high risk outcome. Although it is not suggested that
public health strategies focus only on smoking in the high
risk group, it is worth considering directing efforts to this
group as a priority. The average healthcare costs of the
delivery of full-term infant in the neonatal period in Canada
is $1,060, while premature infants cost the system, on
average, $9,233%". The expense of a premature delivery is
likely to be substantially higher for those living in the remote
communities of Baffin Island, where an airlift to a tertiary
care centre increases costs substantially. Any public health
focus that aims to limit the number of pre-term births should

have a considerable cost-saving effect.

Although strategies to promote permanent and complete
smoking cessation for all smokers is ideal, these data may
also suggest a role for targeted risk-reduction strategies.
Most importantly, Inuit women in the Baffin region who are
not smoking, and those who are smoking less than
5 cigarettes per day have perinatal outcomes equal to or
better than Canadian averages, in sharp contrast to an
increased risk for adverse outcomes of 2-6 times for those
smoking greater than 10 cigarettes per day. Raising the
awareness of the importance of positive birth outcomes when
not smoking, or at least reducing smoking to less than

5 cigarettes per day, would be an important public health
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message. At the same time, further research and direct
preventative public health strategies can be directed to the
highest risk group, with an over-all aim to reduce adverse

birth outcomes.
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