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Preface: What this study adds to knowledge

This report describes the costs to the NHS in the UK related to the maternal and infant
consequences of smoking in pregnancy.

Costs to the NHS related to maternal increased risk of spontaneous abortion, ectopic
pregnancy, placenta previa, abruptio placenta, preterm premature rupture of
membranes and decreased risk of pre-eclampsia are estimated to be between £8-64
million per year based on different costing methodologies.

Costs to the NHS related to infant (0-12 months) increased risk of preterm delivery,
low birth weight, Sudden Infant Death Syndrome, perinatal mortality, asthma, otitis
media, and upper and lower respiratory infections are estimated to be between £12-
23.5 million per year.

Smoking cessation interventions for pregnant women have been shown to be effective
in significantly increasing quitting rates. In this report, we estimate that spending
between £13.60-£37.00 per pregnant smoker would yield positive cost savings for the
NHS.




1. Executive summary

Background

Smoking in pregnancy is a major public health concern, posing risks to both mother
and child. In the UK in 2005, around half of women who smoke quit just before or
during pregnancy, but 17% of women smoke throughout pregnancy — exposing
around 120,000 infants each year. Smoking in pregnancy also exhibits a strong social
class gradient and contributes to health inequalities among mothers and children.
Although the economic consequences of smoking in pregnancy have been studied
fairly extensively in the USA, little is known about costs in the UK context.

Aims

The aim of this study was to estimate the additional costs to the NHS, during
pregnancy and the year following birth, of a mother continuing to smoke during
pregnancy.

Design and Methods

The study contained four phases. First, we conducted a scoping review of etiological
studies and economic studies of smoking in pregnancy. Second, we conducted a
review of reviews of the effects of smoking in pregnancy to establish robust estimates
of relative risks. Third, we estimated actual NHS costs related to maternal and infant
outcomes related to smoking in pregnancy. Fourth, we estimated the proportion of
outcomes attributable to smoking in pregnancy and estimated the total NHS costs
attributable to smoking.

Main Findings

The total annual cost to the NHS of smoking during pregnancy for maternal outcomes
is estimated to be in the region of £8 million for top-level HRG reference costs.
However this is a conservative estimate and the true costs may be as high as £64
million. The total annual cost of smoking in pregnancy for infant outcomes is
estimated to be between £12 million - £23.5 million, with the majority of costs
attributable to the care of low birth weight and preterm infants.

Spending on smoking cessation interventions between £13.60 - £37.00 per pregnant
smoker would yield positive cost savings.

Conclusions

Smoking in pregnancy imposes a considerable economic burden on society. Our cost
estimates are conservative, being limited to NHS costs during pregnancy and the first
year of life. Positive economic cost savings could be generated with low-cost
smoking cessation interventions.




2. Background

In the UK in 2005, 32% of women smoked cigarettes in the year before they become
pregnant. [1] Studies suggest that around 80% of pregnant smokers would like to quit
[2] and only around 6% have strong intentions of continuing to smoke. [3] Around
half of the women who smoke in the year before pregnancy quit just before or during
pregnancy, but 17% of women admit to continuing to smoke throughout pregnancy —
exposing around 120,000 infants each year. [4]

Smoking in pregnancy exhibits a strong social class gradient. The rate in unskilled
manual groups is estimated to be 26%, compared to 20% in skilled manual, 11% in
intermediate and junior non-manual grades, and 4% among professionals. There are
also inequalities by maternal age, with younger mothers having much higher rates
than older mothers, and by ethnicity, with white and mixed-ethnicity mothers having
higher rates of smoking than those of other ethnicities.

Between 2005-2006, the NHS Stop Smoking Services recorded 17,917 pregnant
women setting a quit date; at 4 weeks post-quit date, just over half (54%) had stopped
smoking, quit rates at the end of pregnancy were not recorded. [1] Meta-analysis of 48
trials suggests that smoking cessation interventions are effective for pregnant women,
but the absolute effect is small (6 more women quitting per 100 smoking women
assigned to interventions). [S] Relapse rates for women who quit during pregnancy
are high — 67-80% of quitters are smoking again within a year. [6, 7]

Smoking in pregnancy is a major public health concern, posing risks to both mother
and child. [8, 9] It is a well-known cause of many complications of pregnancy, [8]
adverse foetal and infant outcomes, [9] and a suspected cause of some subtle and
long-term outcomes in offspring, e.g. impaired lung growth and function, [10, 11]
intellectual deficits, [12] and increased risk of disruptive behaviour disorders. [13]

Although the economic costs of smoking in pregnancy have received some attention
in the USA, we are aware of only one study carried out in the UK, and this looked
only at the child’s hospital inpatient service utilisation and costs. [14]

3. Purpose of the study

This project originally aimed to estimate of the additional lifetime costs that accrue to
society, of a mother continuing to smoke during pregnancy, compared to the
alternative of her quitting. Time and resource constraints, as well as the advice of
reviewers of the original proposal resulted in a modified aim, to estimate the increased
costs to the NHS, during pregnancy and the year following birth, of a mother
continuing to smoke through pregnancy.



4. Design and methods
The study was developed in 4 stages:

A. A scoping review of the economic literature, in which we: developed a full
list of the maternal and infant consequences of smoking in pregnancy through
the first year of the infant’s life previously included in economic cost models;
described the costing methodologies and economic modelling approaches used
in previous economic studies

B. A review of reviews of the effects of smoking in pregnancy, in which we
established the magnitude of the impact of smoking in pregnancy for all
outcomes established by an expert review

C. Evidence synthesis and cost estimation, in which we estimated the actual
costs of all outcomes established in stage A

D. Attribution of cases to smoking, in which we calculated attributable risks and
estimated the economic costs of smoking in pregnancy for maternal and
infant outcomes during pregnancy and in the year following birth



A. Scoping review of the economic literature

The first aim of the review was to identify previous studies of the costs of maternal
smoking during pregnancy. We searched within Ovid, Pub Med, ISI web of
knowledge, JSTOR, Google scholar and the British library catalogue, using the

following key words:

e (Costs- Health care costs, Economic costs, Economic implications, Cost

estimates

¢ Smoking- Maternal smoking, Parental smoking, Tobacco use, Cigarette

smoking

¢ Pregnancy- Pregnancy outcomes, Pregnancy implications
¢ QOutcomes- Low birth weight, Premature delivery, Spontaneous abortion,
Preterm, Sudden Infant Death Syndrome

Further studies were identified from searching the reference lists of relevant papers.

The search identified 49 studies, 14 were relevant to our study.

The following maternal and infant outcomes were considered in at least one of the

studies of the costs of smoking in pregnancy

Maternal Outcomes

Infant Outcomes

e Ectopic pregnancy

e Spontaneous abortion

e Placenta praevia (PP)

e Abruptio placenta (AP)

e Preterm Premature Rupture
of Membranes (PPROM)

e Pre-eclampsia (PE)

Preterm delivery (< 37 weeks)

Low birth weight (LBW) (< 2500g)
Sudden Infant Death Syndrome (SIDS)
Respiratory distress syndrome (RDS)
Asthma

Respiratory syncytial viral bronchitis
(RSVB)

Otitis media (OM)

Upper and lower respiratory infections
(URIV/LRI)

Perinatal death

Foetal growth restriction

Table 1: Maternal and infant outcomes due to smoking in pregnancy




These studies were organized into a typology, which classified studies by three
dimensions. These were:

(1) Outcomes studied: did the study include maternal outcomes only, infant
outcomes only or both?

(2) Costing method: did the study use actual (billed) costs from health insurance
claims data, or estimated costs per unit of health care, e.g, the estimated cost
of an additional day spent in neonatal intensive care

(3) Analytical methodology: did the study estimate costs based on an attributable
risk model in which the costs were estimated based on population risk data for
smoking related disease from exposure to tobacco, or a multivariate/structural
model which adjusted for other factors known to affect maternal and/or infant

outcomes.
Maternal Infant Maternal and
outcomes only joutcomes only f[infant outcomes
Claims data 1 1 1
Attributable risk
model Units of health 4
care
Multivariate Claims data 2
structural
model Units of health 5
care

Table 2: Number of studies identified, classified by method, source of cost data
and outcomes

Almost all studies were from the United States. Most estimated costs for infant
outcomes only, only 2 studies have considered costs of maternal outcomes. Some
studies used indirect measures of infant outcomes, such as length of inpatient stay or
admission to Neonatal Intensive Care Units (NICUs).

An early study by Manning and colleagues used parameter estimates from published
sources to estimate the impact of maternal smoking during pregnancy on the risk for
low birth weight infants. [15] The impacts included increased utilization of neonatal
intensive care units and the average additional costs of neonatal intensive care.
However, this estimate is likely to be conservative because it excludes the costs
associated with complications of pregnancy other than low birth weight, and also
those costs resulting from sources other than NICU usage. The results showed an




estimated $652 million in additional annual costs were incurred for the neonatal care
of infants born low birth weight because of maternal smoking.

Oster et al [16] estimated expenditures on neonatal care based on relationships
between maternal smoking and low birth weight. Low birth weight was the single
most important predictor of neonatal morbidity and mortality and the intensity of
neonatal care was significantly higher for these infants. An estimated 21-39% of low
birth weight births were attributable to maternal smoking during pregnancy. These
results suggested that maternal smoking during pregnancy was responsible for
approximately 35,816 low-weight births in the United States in 1983, which was
14.5% of all low-weight births. Some 14,977 (6.6%) admissions to NICUs were
attributable to maternal smoking, at an annual cost of $272 million (8.5% of total
national NICU expenditure). The mean estimated cost of neonatal care was $288
higher for infants born to smokers when compared to non-smokers.

The long-term effects of smoking in pregnancy on childhood health and educational
costs were estimated by the US Office of Technology Assessment in 1988. [17] These
included costs of rehospitalisation during the first year of life at $804 (1986 prices)
for a low birth weight baby and the longer term costs (to the age of 35) of early
intervention programmes, special education, and other services at between $9,000 and
$23,000 per low birth weight infant.

The Centers for Disease Control and Prevention (CDC) used data from the Pregnancy
Risk Surveillance Survey and birth certificates to estimate the association between
maternal smoking and the probability of admission to a neonatal intensive care unit
(NICU). [18] Neonatal health-care costs, in 1996 dollars, were assigned on the basis
of data from private health insurance claims. Results estimated smoking-attributable
neonatal expenditures of $366 million in the United States in 1996, or $704 per
maternal smoker (at 1996 prices), and indicated wide variations in expenditures
attributable to smoking amongst US states. The considerable costs were used as
evidence to support the introduction of cessation programmes aimed at pregnant
smokers. In 1997, the CDC estimated that approximately 19%-27% of women
smoked during their pregnancy. [19] Smoking during pregnancy was estimated to be a
causal factor of 32,000-61,000 cases of low birth weight and between 14,000 and
26,000 NICU admissions. Smoking-attributable medical-care costs for chronic
conditions in 1993 were approximately $50.0 billion, which was assumed to be a
conservative estimate because direct medical costs of tobacco exposure for infants
and children and most direct costs for pregnant women were excluded from the
calculations.

Lightwood et al estimated the direct medical costs of low birth weight from maternal
smoking, and short-term cost savings from smoking cessation programs before or
during the first trimester of pregnancy above the costs for non-smokers. [20] The
study used simulations of neonatal costs per live birth using population attributable
risk factors, derived from the 1990 California Linked Perinatal Dataset, created by the
RAND Corporation. The estimates presented by Lightwood calculated the annual
number of LBW live births attributable to smoking while pregnant, the mean excess
cost of a live birth to a pregnant smoker and the total annual excess cost of live births
to pregnant smokers. The number of LBW live births attributable to smoking was
calculated by multiplying the population attributable risk factor of LBW (calculated
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from the proportion of pregnant women who smoke and the RR for LBW from
smoking) by the number of live births. Total annual excess cost of a live birth was
calculated by multiplying the mean excess cost of a live birth to a pregnant smoker by
the annual number of births to smokers.

The mean excess direct medical costs per live birth for each pregnant smoker were
$511 (1995 US dollars) and the total annual cost across the United States was $263
million. The authors estimated that a cessation programme which could generate a
drop of 1% in smoking prevalence would prevent 1,300 low birth weight live births,
saving $21 million in direct medical costs in the first year. Over a period of seven
years the programme was estimated to potentially prevent 57,200 low birth weight
infants and save $572 million in direct medical costs.

Miller and colleagues also estimated the costs attributable to smoking during
pregnancy for mothers and infants in a US-based study. [21] The model estimated
smoking-attributable costs for eleven different infant and maternal outcomes. The
authors used a claims database of 7784 mothers who had deliveries during 1996 and
calculated the total cost over the infants' first year for each mother and infant. The
mean cost for smokers and non-smokers could not be computed directly because
smoking status was not available from the claims data. A literature search was
therefore used to identify population attributable risk percentages due to smoking for
each outcome. Incremental costs associated with each smoking-related outcomes
were computed using linear regression techniques.

Total costs attributable to smoking were estimated using a function of the additional
cost of each adverse outcome and the population attributable risk percentage. The
additional costs due to smoking were summed across all conditions and the totals in
the first year after birth ranged from $1142 to $1358 per pregnant woman smoker.
The authors concluded that maternal smoking during pregnancy resulted in higher
health care costs both for the treatment of maternal and infant smoking related
disease.

Also in the United States, Adams and Melvin used pooled odds ratios to estimate
smoking-attributable cases. [22] They estimated health care costs associated with
smoking-attributable cases of placenta previa, abruptio placenta, ectopic pregnancy,
preterm premature rupture of the membrane (PPROM), pre-eclampsia, and
spontaneous abortion. Mean cost per case for ectopic pregnancy and spontaneous
abortion were applied to smoking-attributable health care costs for these conditions.
Incremental costs above the costs of normal births were used to estimate smoking-
attributable costs of placenta previa, abruptio placenta, PPROM, and pre-eclampsia
associated with delivery. The estimates showed that smoking-attributable costs
ranged from $1.3 million for PPROM to $86 million for ectopic pregnancy. Smoking
during pregnancy was protective against pre-eclampsia, with a saving between $36
and $49 million. Total smoking-attributable costs ranged from $135 to $167 million
(1993 prices).

Adams et al used Pregnancy Risk Assessment Monitoring System (PRAMS) data

(based on samples of births from 13 states) on smoking behaviour, birth outcomes and
resource utilization to estimate neonatal costs attributable to maternal smoking during
pregnancy in the USA.[23] The probability of an admission to a NICU was computed
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using a multivariate analysis. Neonatal costs were predicted for infants if their mother
did or did not smoke. Data from the MarketScantrade mark database of the
MedStattrade mark Corporation was used to attach costs to NICU and non-NICU
nursery nights and data from the 1997 birth certificates to extrapolate smoking
attributable fractions and consequent expenses to all states.

The study showed that maternal smoking increased the relative risk of admission to an
NICU by almost 20% and for infants admitted to an NICU. Over all births, smoking
increased infant length of stay by 1.1%. NICU-admitted infants cost a mean $2496
per night while in the NICU and $1796 when moved to a regular nursery compared to
only $748 for non-NICU infants. Increased NICU utilisation, longer stays and higher
costs resulted in a positive smoking attributable fraction (SAF) for neonatal costs. The
SAF for the 13 US states in the sample was 2.2%. These results showed that amongst
mothers who smoke, smoking adds in excess of $700 in neonatal costs. Smoking
attributable neonatal costs in the US were approximately $367 million (1996 prices).
The authors used these estimates to demonstrate how savings could be made by
cessation programmes, which would prevent adverse maternal and infant outcomes
even if successful only in the short term.

A greater burden was estimated by Aligne & Stoddard [24] using relative risk
estimates to calculate direct medical expenditures and costs for loss of life. The
estimated annual cases of childhood illness and death attributable to parental smoking
included low birth weight (46,000 cases and 2800 perinatal deaths), SIDS (2000
deaths), respiratory syncytial virus bronchiolitis (22,000 hospitalizations and 1100
deaths), acute otitis media (3.4 million outpatient visits), otitis media with effusion
(110,000 tympanostomies), asthma (1.8 million outpatient visits, 14 deaths), and fire-
related injuries (10,000 outpatient visits, 590 hospitalizations, and 250 deaths). The
overall cost of direct medical expenditures was $4.6 billion and loss of life costs of
$8.2 billion.

We are aware of only one study carried out in the UK. Petrou and colleagues looked
at the longer term economic impacts of smoking in pregnancy using linked birth and
death data. [25] The study population comprised all infants born to women who both
lived and delivered in Oxfordshire or West Berkshire during the period 1 January
1980-31 December 1989 (n = 119,028). The cost of each hospital admission,
including the initial birth admission, was estimated by multiplying the length of stay
by the unit cost of the respective specialty (1998—1999 prices). The effect of maternal
smoking behaviour on cumulative 5-year hospital inpatient service utilisation and
costs was analysed in a series of multivariate analyses, taking account of confounding
clinical and socio-demographic factors. Infants born to women who reported smoking
during pregnancy were hospitalised for a significantly greater number of days than
infants born to women who had either never smoked or had smoked in the past. Over
the first 5 years of life, the adjusted mean cost difference was estimated at £462 when
infants born to women who smoked at least 20 cigarettes per day were compared to
infants of non-smoking mothers, and £307 when infants born to women who smoked
10-19 cigarettes per day were compared to infants of non-smoking mothers.

Researchers in the USA have developed a software application which estimates

mortality, morbidity and economic costs of smoking during pregnancy. The Maternal
and Child Health Smoking Attributable Mortality, Morbidity and Economic Costs
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(MCH SAMMEQC) enables individual US states and other areas to estimate pregnancy
related, smoking-attributable costs for their populations. [26] The MCH SAMMEC
model uses a prevalence-based analysis of smoking-attributable mortality, and mean
costs of infant neonatal care. The calculation of each of the impact measures is based
upon an estimated smoking attributable fraction (SAF) derived from either relative
risk or multivariate analysis approaches. The multivariate analysis to derive the SAF
for direct health care costs is a different approach than previously adopted by the
original SAMMEC model which used attributable risks. [27]

The MCH SAMMEC outcomes include infant mortality, percentage of infants with
low birth weight, birth weight in grams, probability of admission to the neonatal
intensive care unit (NICU), number of infant hospital days, and total neonatal health
care costs (measured by the monetary cost for all health care services provided to a
neonate in the hospital setting).

The AR approach applies SAFs to health care expenditures to estimate the costs
attributable to smoking, but does not account for complex interactions between
smoking and other factors such as age, ethnicity and gender, or isolate effects
compared to other factors such as alcohol. Changing patterns of smoking during the
period of pregnancy are also not incorporated due to lack of sound epidemiological
evidence of their impact. Data for the MCHSAMMEC model come from PRAMS
(n=25,000), and from the MedStat Corporation which enabled the estimation of the
numbers of nights spent in NICUs from insurance claims data.

The published paper describing MCH SAMMEC paper does not provide any
estimates of health costs; it is instead a simple introduction to the use of the software,
which is available as a web based tool. The software has since been used by
evaluators modelling the wider health care cost implications of trials of smoking
cessation interventions amongst pregnant women. [28]

The MCH SAMMEC model has been used by Adams et al to demonstrate that if 25
percent of smokers on Medicaid were reached and between 13,500 and 18,000
pregnant women smokers quit, an estimated saving of between $10 and $13 million
could be realized, in excess of national Medicaid-covered neonatal expenditure. [29]
If the cost of the counseling intervention was $30, net savings of between $8 and $11
million could be generated, based on low and high estimates of programme
effectiveness. The cost to the Medicaid system in the United States was estimated by
CDC in 2005, using the MCH SAMMEC model. The total cost of smoking-
attributable neonatal health care costs for the Medicaid system total almost $228
million, or about $738 per smoker whose delivery is paid for by state Medicaid
programs. Smoking amongst pregnant women on Medicaid was on average 2.5 times
that of pregnant women without Medicaid coverage in the United States. [30]

It is unclear how the MCS SAMMEC model might be applied in a UK setting. A key
problem is the source of health care costs. Costs in the United States are largely
estimated from insurance data, with different cost and wage schedules and different
profit margins. It is therefore probable that costs in the United States differ from
other countries, with the totalling up of costs into aggregate sums magnifying such
discrepancies. Furthermore, it is unclear whether the attributable risk data used in
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MCH SAMMEC is generalisable beyond the USA, in populations with different
demographic structures.

B. Review of reviews

In our original proposal, we had planned to conduct a scoping review of the
epidemiological literature to identify all relevant maternal and infant
outcomes. However, just prior to the start of this project, one of us (KP) had
conducted such a review (Pickett KE and Wakschlag LS. Smoking in
pregnancy. In: Preece, PM, Riley, E (Eds). Drugs in Pregnancy -The Price
for the Child: Exposure to Fetal Teratogens and Long Term
Neurodevelopmental Outcomes. London: Mac Keith Press, forthcoming
2009). This informed our ‘review of reviews’.

A systematic ‘review of reviews’ was used to establish the magnitude of the
associations between smoking in pregnancy and all maternal and infant outcomes
identified in the review of the epidemiological literature.

We searched within the following databases: Ovid Medline (1950- March, week 3,
2008), Embase (1980-2008, week 13) and the Cochrane library. CRD filters were
used to identify only the systematic reviews. The search strategy is reported in
Appendix L.

The search in Ovid Medline returned 260 papers on maternal outcomes and 519 on
infant outcomes; EMBASE returned 39 papers on maternal outcomes and 60 on infant
outcomes. No relevant results were found within the Cochrane database.

Total Papers Relevant papers
Maternal outcomes 299 15
Infant outcomes 579 20

Table 3: Numbers of reviews identified as relevant

Some papers were duplicated across databases, and were eliminated. We also
excluded papers published in languages other than English. Two independent raters
also examined a random 10% of retrieved papers to validate relevance. The search
resulted in 15 relevant reviews of maternal outcomes and 20 reviews of infant
outcomes (some reviews covered more than one outcome).

A template was designed for data extraction (Appendix II) and estimates were sought
for the effect of any smoking during pregnancy at any time, as well as more detailed
information on the effect of quitting, of dose, and to timing of smoking. Tables
summarizing these reviews are included in Appendix II. Results are summarized here.

Maternal outcomes

Two reviews were found for ectopic pregnancy, with relative risk estimates for any
smoking ranging from 1.77-2.0. [8, 31] One review reported a dose-response effect,
with odds ratios of 1.6 for women who smoked 1-5 cigarettes per day and 3.5 for
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women who smoked >20. [31] Recurrence of ectopic pregnancy also increased with
smoking. Four reviews of spontaneous abortion were found and relative risk estimates
were between 0.83-2.0. [9, 32-34] The PAR was estimated at 3%-7.5% in the USA in
one of the reviews. [32] A dose-response effect was reported in two reviews with
relative risk increasing with the number of cigarettes smoked per day. [9, 33] Five
reviews were identified for placenta previa, with the relative risk of any smoking
between 1.28-4.4 [8, 35-38]. Two of the reviews reported a dose response effect, with
relative risks of 1.4 for women who smoked less than 10 cigarettes per day and up to
2.0 for women who smoked at least 10 cigarettes per day. [35, 37] In six reviews of
abruptio placenta, estimates of relative risk for any smoking were between 1.23 to 4.0.
[8, 34, 35, 37-39] The estimated PAR was 15% to 25% and one review reported a
significantly stronger association in non-USA than in USA studies. [37, 39] Four
reviews reported a dose- response effect, with a relative risk of 1.2 to 2.1 for women
who smoked at most 20 cigarettes per day and from 1.7 to 2.9 for women who
smoked more than 20 cigarettes per day. One review also reported an increase in the
relative risk with increased number of years of smoking.[35] Five reviews of preterm
premature rupture of membranes had estimates of relative risk of any smoking from
1.6-3.0. [8, 37, 38, 40, 41] Four reviews identified a protective effects of snoking for
pre-eclampsia, with risk of pre-eclampsia is approximately halved among smokers
compared to non-smokers. [8, 38, 42, 43]. A dose- response relationship was reported
in two reviews. [42, 43] One review reported a relative risk of 0.77 to 0.87 for women
who smoked less than 10 cigarettes per day and from 0.61 to 0.67 for women who
smoked at least 10 cigarettes per day. [42]

Infant outcomes

Seven reviews reported the impact of smoking on preterm delivery, with relative risks
between 1.1-1.7. [34, 37, 38, 44-47] Two of the reviews reported a dose- response
effect with a relative risk of 1.2 to 1.4 for light smokers and 1.31 to 1.7 for heavy
smokers. [37, 45] PAR of 12% - 15% were reported for the UK. [46] Seven reviews
of the effect of smoking on low birth weight were obtained and they reported relative
risks from 1.4 to 3.0. %.[9, 32, 37, 44, 46-48] A reduction of mean birth weight of 70
to 250g due to smoking during pregnancy was reported. [9, 37, 46, 48] A dose-
response effect was also reported in two reviews, and one of them reported an
increase in the relative risk by a factor of 1.51 for every 10 cigarettes smoked. [9, 37]
A PAR of 29% - 39% was reported for the UK. [46] Fifteen reviews of maternal
smoking and SIDS reported a relative risk between 1.4 and 8.4. [32, 34, 37, 38, 47,
49-58] As most mothers smoking during pregnancy continued smoking after
pregnancy, it was difficult in these reviews to separate prenatal and post natal
exposure. It is also difficult to separate the contribution of other environmental
tobacco exposure. The age at death of infant varied within as well as between the
reviews. One review reported a greater relative risk in premature neonates when
compared to neonates and infants born at full term.[34] Six of the reviews reported a
dose- response effect with a relative risk of 2.2 to 6.6 for light to moderate smokers
and 4.8 to 7.2 for heavy smokers [32, 34, 49, 52-54] A PAR of 40% was reported for
New Zealand.[58]

The relative risk of asthma was between 1.3 to 2.0 in the 3 reviews obtained. [46, 50,
51] The reviews did not separate prenatal from post-natal exposure. The reviews also
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included studies in children beyond the age of infancy. Four reviews of otitis media
were obtained. [50-52, 59]. The reported relative risks of otitis media ranged from 1.0
to 3.0. The reviews did not separate maternal smoking during pregnancy from other
forms of tobacco smoke exposure to infants. The reviews also varied on the age of
children considered. One review looked at early childhood whilst one looked at
children during their first 3 years of life. Four reviews were identified that examined
smoking in pregnancy in relation to upper and lower respiratory tract infections and
relative risk estimates were between 1.6-2.8. [46, 50-52] Three of the reviews
reported a dose-response effect. [46, 50, 52] The reviews did not separate maternal
smoking during pregnancy from other forms of tobacco smoke exposure to infants.
The age range considered in the reviews also varied, with one of the reviews
considering children up to 3 years. We identified 4 reviews covering smoking and
perinatal and infant mortality other than SIDS. [9, 32, 37, 38] Relative risks ranged
from 1.2-1.6.. PAR of 3.4% to 10.5% were reported for the USA. [32, 37] One
review reported a dose- response effect whilst one review reported no clear dose-
response effect. [9, 37] Six reviews on maternal smoking during pregnancy and fetal
growth restrictions were identified. The relative risks ranged from 2.3 to 2.8.[32, 37,
38, 46-48] A PAR of 18% was reported. [48] Three of the reviews reported a dose-
response effect with a relative risk of 2.4 to 2.68 for light to moderate smokers and
2.88 for heavy smokers. .[32, 37, 46]

We found no reviews of the effect of smoking on RDS or RSVB

C. Evidence synthesis and cost estimation
Maternal and infant outcomes

Estimation of the costs of smoking amongst pregnant women fall into two major
categories: costs associated with outcomes amongst pregnant women themselves, and
costs associated outcomes amongst infants as a consequence of their mothers’
smoking.

The estimation of NHS costs first requires strict specification of the outcomes using
ICD-10 definitions. ICD-10 codes were matched to the maternal and infant outcomes
identified in the literature reviews. These ICD codes were then used to identify the
total number of episodes for 2005/6. The relevant ICD-10 codes are listed in Table 4.

Table 4: 1CD-10 codes and HRGs for maternal and infant outcomes

Maternal Outcomes HRG ICD-10

e  Ectopic M15 000.0 Abdominal pregnancy

000.1 Tubal pregnancy

Fallopian pregnancy

Rupture of (fallopian) tube due to pregnancy
Tubal abortion

000.2 Ovarian pregnancy

000.8 Other ectopic pregnancy
Pregnancy:

« cervical

« cornual

« intraligamentous

* mural

000.9 Ectopic pregnancy, unspecified

pregnancy
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e  Spontaneous M09 003
abortion
e  Placenta previa N12 044
(PP) . " ,
044.0 Placenta praevia specified as without haemorrhage
Low implantation of placenta specified as without haemorrhage
044.1 Placenta praevia with haemorrhage
Low implantation of placenta, NOS or with haemorrhage
Placenta praevia:
e Abruption N12 045
placenta (AP) . . .
045.0 Premature separation of placenta with coagulation defect
Abruptio placentae with (excessive) haemorrhage associated with:
- afibrinogenaemia
- disseminated intravascular coagulation
- hyperfibrinolysis
- hypofibrinogenaemia
045.8 Other premature separation of placenta
045.9 Premature separation of placenta, unspecified
Abruptio placentae NOS
e  Preterm N12 042
Premature
Rupture of 042.0 Premature rupture of membranes, onset of labour within 24 hours
Membranes
(PPROM) 042.1 Premature rupture of membranes, onset of labour after 24 hours
042.2 Premature rupture of membranes, labour delayed by therapy
042.9 Premature rupture of membranes, unspecified
e  Pre-eclampsia N12 0140, 0141, 0142
(PE) 014
014.0 Moderate pre-eclampsia
014.1 Severe pre-eclampsia
014.9 Pre-eclampsia, unspecified
Infant Outcomes
e Preterm delivery < J NO1-NO5 060 Onset (spontaneous) of labour before 37 completed weeks of gestation
K 060.0 Preterm labour without delivery
weeks 060.1 Preterm labour with preterm delivery
Preterm labour with delivery NOS
060.2 Preterm labour with term delivery
e Low birth weight NO5 P07

(LBW) (< 2500g)

P07.0 Extremely low birth weight
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Birth weight 999 g or less.
P07.1 Other low birth weight

Birth weight 1000-2499 g.

Sudden Infant E28 R96
Death Syndrome
R96.0 Instantaneous death
(SIDS)
R96.1 Death occurring less than 24 hours from onset of symptoms, not otherwise
explained
Death known not to be violent or instantaneous for which no cause can be
discovered
Death without sign of disease
Respiratory P04 P22
distress ) .
P22.0 Respiratory distress syndrome of newborn
syndrome (RDS)
Hyaline membrane disease
P22.1 Transient tachypnoea of newborn
P22.8 Other respiratory distress of newborn
P22.9 Respiratory distress of newborn, unspecified
Asthma PO1 J45-J46.X
Respiratory P04 J12.1 Respiratory syncytial virus pneumonia
syncytial viral
bronchitis (RSVB)
Otitis media (OM) | P03 H66.9 Otitis media, unspecified
H67* Otitis media in diseases classified elsewhere
H67.0* Otitis media in bacterial diseases classified elsewhere
H67.1* Otitis media in viral diseases classified elsewhere
H67.8* Otitis media in other diseases classified elsewhere
Upper and lower P03/P04 J00.X - J06.9
respiratory J22.8-J39.8

infections
(URI/LRI)

Perinatal death

P95 Fetal death of unspecified cause
Deadborn fetus NOS
Stillbirth NOS

Foetal growth

restriction
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ICD-10 codes were then matched to HRGs to identify relevant unit costs. However,
unit costs are only available at the top-level for the HRG, so each HRG will include a
significant number of different ICD-10 groups. It is not possible to disaggregate cost

data to a more accurate level, and therefore the unit costs are an approximation and
may be an underestimate of the actual NHS cost.

Costs were taken from the NHS Reference Cost schedules for 2005/6. The mean
costs for elective and non-elective care were calculated, weighted by the number of
cases. The following table summarises the unit costs of the maternal and infant
outcomes used in this study.

Reference costs weighted by elective and non-elective activity

HRG National
Code HRG Label Average Unit Cost
E28 SIDS £1,173*
M09 Threatened or Spontaneous Abortion £492*
M15 Non-Surgical Treatment of Ovary, Tube, or Pelvis Disorders £876*
NO1 Neonates - Died <2 days old £639*
NO2 Neonates with Multiple Minor Diagnoses £982*
NO3 Neonates with one Minor Diagnosis £727*
NO04 Neonates with Multiple Major Diagnoses £3,280*
NO05 Neonates with one Major Diagnosis £1,486*
N12 Antenatal Admissions not Related to Delivery Event £588*
PO1 Asthma or Wheezing £699*
P03 Upper Respiratory Tract Disorders £619*
P04 Lower Respiratory Tract Disorders without Acute Bronchiolitis £1,166*
P05 Major Infections (including Immune Disorders) £2,422*
P06 Minor Infections (including Immune Disorders) £815”

Source: *Department of Health (2007) ** RAND (1998)

Table 5: Unit costs of maternal and infant outcomes

Costs of caring for low birth weight and premature babies are extremely variable. It is
unclear which measure is the most appropriate to use when estimating the cost
attributable to smoking in pregnancy. The greatest costs are attributable to the
<1000g category or the under 27 weeks gestation delivery as length of stay and

therefore costs are inversely correlated with birth weight and weeks preterm. Several
US studies have estimated the cost of low birth weight. [60, 61] Lightwood et al
estimated the cost of very low birth weight babies in the US as $56,599 (1995 prices),
whilst moderately low birth weight babies cost $6,179. [20] The current UK
equivalent costs are £54,967 and £6,002 respectively. [Costs are converted from 1995
US dollars at the exchange rate (0.64) at the time of the study and inflated using the
HCHS index. The index (based on 1988/9 index year = 100) was 166.0 for 1995/6
and 251.9 for 2006/7.]

A more recent study published in 2007 by Russell et al divided costs into extreme
immaturity (ICD-9-CM codes 765.00-765.09) which lists babies born with a birth
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weight of under 1000 grams, and other preterm births with a birth weight of <2500
grams. [62] The costs in 2001 US dollars were $36,800 and $7,500 respectively. The
equivalent costs in UK 2006/7 prices are £30,077 and £6,130 respectively.
[Converted using exchange rate 0.67, and uprated using HCHS index 2001/2=206.5,
2006/7=251.9]

The costs used in the current study were estimated using a separate analysis of data
from the Oxford Record Linkage Study, kindly supplied by Dr. Stavros Petrou of the
Health Economics Research Centre, University of Oxford.

The following tables present the cost of the initial hospitalisation of the baby based on
weeks of gestation and birth weight. The data show that the initial hospitalisation
costs fall as the length of gestation increases, with the exception of the 20-23 week
group, which can be explained by the low survival rate. Based on birth weight, as
expected, initial hospitalisation costs are lower as birth weight increases.

Table 6: Cost of initial hospitalisation by birth weight

Gestation Mean Std Deviation N
20-23 weeks £1,261 £2790 15
24-27 weeks £7,362 £9692 222
28-31 weeks £6,920 £4909 589
32-36 weeks £1,917 £1586 4,841
37 weeks and more £824 £940 90,234

Table 7: Cost of initial hospitalisation by birth weight

Birth weight Mean Std Deviation N
<1000g £6,430 £9,642 264
1000-1499¢g £5,779 £5,310 523
1500-1999¢g £3,234 £3,119 1,341
2000-2499¢g £1,606 £1,256 4,853
> 25009 £835 £978 107,850

References:

Separate analyses of Oxford Record Linkage Study data. Data supplied by Dr. Stavros Petrou. [63]

As the published NHS reference costs are only available for top level HRG groups,
which cover a wide range of different procedures, and can only be used as a very
rough approximation of the actual cost of the outcomes identified, an additional
literature search was conducted to identify studies which had undertaken analyses
using more specific outcomes. This was only necessary for the maternal outcomes, as
the reference costs and Oxford Record Linkage Study data were specific enough for
the infant outcomes.

The table below shows the unit costs for maternal outcomes as derived from the
search of published studies. It was not possible to identify current UK costs for all
outcomes, so where necessary US based costs have been converted from dollars to
UK pounds sterling using the exchange rate that prevailed at the time of the study
using the FX Converter (http://www.oanda.com/convert/classic), and then inflated to
current UK prices using the HCHS inflation index.

These cost estimates provide a higher cost estimate of the cost of maternal outcomes,

but this estimate is likely to be more reflective of the true cost since it is based on a
more narrow definition of the outcome.
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Outcome Cost (2006/7 prices) Source
Medical Termination of Pregnancy £6,480 | Department of Health (2008)
Preeclampsia £9,000 Meads et al (2008)
Miscarriage £756 De Sutter et al (2002)
Spontaneous Abortion £1,190 Petrou et al (2006)
Ectopic pregnancy £1,791 Alexander (1996)
PPROM £4,103 Grable (2002)
Placenta previa £10,404 Adams (1998)
Abruptio placenta £7,859 Adams (1998)

Table 8: Unit costs for maternal outcomes

D. Attributing episodes to smoking

The results of the ‘review of reviews’ were used to estimate the cost of smoking in
pregnancy, based on maternal and infant outcomes.
Attributable Risks

Pregnancy costs attributable to smoking were calculated using the population
attributable risk percentage as outlined below.

E * (RR -1)

E*(RR-1)+1

Where E = prevalence of exposure and RR = relative risk. The mid-range estimate
from the ‘review of reviews’ was chosen for each outcome.

The percentage of pregnant women smoking throughout their pregnancy was
estimated to be 17% in 2005. [1] This figure is taken as a conservative estimate and

excludes mothers who smoked for only part of their pregnancy.

For example, if the prevalence of smoking is 17%, the relative risk is 1.89 and there
are 9,719 cases of ectopic pregnancy in the population we can estimate that:-

0.17 * (1.89 -1)

0.17*(1.89-1) +1

0.17 * (1.89 -1)

(0.17 *(0.89)) + 1
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0.1513
1.1513

= 0.1314

This suggests that 13.14% of all cases of ectopic pregnancy are attributable to
smoking. Therefore, for an endpoint with 9,719 cases per annum, we attribute 1,277
to smoking.

Therefore, based on a unit cost of £876, we estimate the cost of the outcome
attributable to smoking to be approximately £1,115,314.

The table below shows the number of cases attributable to smoking for maternal and
infant outcomes, using the attributable risk methodology outlined above. In all cases
the relative risk is greater for smokers when compared to non-smokers, with the
exception of pre-eclampsia for which smoking reduces risk.

Table 9: Cases due to smoking

Pregnancy outcomes

Population attributable Cases due to
Relative risk Total Cases risk percentage Smoking
Ectopic Pregnancy 1.89 9,719 0.1314 1,277
Pre-eclampsia 0.59 13,101 -0.0749 -982
Spontaneous Abortion 1.42 46,200 0.0659 3,045
Placenta Previa 2.84 4,731 0.2383 1,127
Abruption placenta 2.62 1,541 0.2159 333
PPROM 2.30 49,673 0.1810 8,991
Infant outcomes
Population attributable Cases due to
Relative risk Total Cases risk percentage Smoking
LBW <1000 2.20 2,400 0.1694 407
LBW 1000-1499 2.20 3,100 0.1694 525
LBW 1500-1999 2.20 6,600 0.1694 1,118
LBW 2000-2499 2.20 23,800 0.1694 4,033
Asthma 1.65 1,574 0.0995 157
URI/LRI 2.20 8,461 0.1694 1,434
SIDS 4.90 4 0.3987 2
Otitis media 2.00 2,036 0.1453 296
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5. Main findings

Table 10 presents the estimated economic cost of smoking in pregnancy for maternal
and infant outcomes during pregnancy and for the year following birth. These costs
are based on an NHS perspective, and so represent a conservative estimate of the true
economic cost.

It should be noted that the total societal cost of smoking in pregnancy extends beyond
the first year, and potentially includes higher educational costs, costs to the judicial
system, and costs of health care beyond the first year for mothers and children.

Table 10 presents the costs using top level HRG costs from the NHS Reference Costs.
[64] These costs provide a lower bound estimate, being based on top level HRG
codes. Table 11 presents the maternal cost estimates calculated using literature based
unit costs.

The total annual cost of smoking during pregnancy is estimated to be approximately
£8.1 million for maternal outcomes when using top level HRG reference costs.
However, when more specific literature based costs are substituted the total cost rises
to almost £64 million. The total cost of infant outcomes is an estimated £23.5 million,
with the majority of the cost (£22 million) being attributable to the care of low birth
weight babies. However, using an alternative methodology using pre-term births as
the endpoint the total cost falls to £12 million (Table 12), due to the lower relative
risk for preterm delivery.
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Smoking Cessation for pregnant women

The economic burden attributable to smoking during pregnancy is considerable. Here
we present some simple calculations which indicate the potential returns from a low-
cost smoking cessation intervention directed at pregnant women.

The range of estimates for the effectiveness of smoking cessation interventions in
pregnancy is considerable.

The evidence base for cessation services for pregnant smokers is very limited,
although studies have demonstrated that the costs of these interventions can be very
low. Consequently, effectiveness rates do not have to be high in order for these
programmes to pay for themselves, whereby the costs of service provision more than
outweigh the savings from the reduced rates of adverse outcomes as a result of
smoking during pregnancy. Hajek et al evaluated a programme of midwife advice,
written material and mutual support, where women were paired with other women for
assistance in quitting. [6] The intervention was very low cost, approximately £4 per
patient, and at six months following the birth of their child 2.9% of the intervention
group were abstinent compared to 2.5% of the control.

Lee et al conducted a survey of NHS smoking cessation services. [65] Three key
services were identified and the results were used to create some simple simulations
with respect to potential cost savings to the NHS. However, the absence of controls in
these studies makes it very difficult to reliably attribute quitting to the programme.

Service | Resources Coverage Total cost Quitters
(annual)

1 Full time midwife 864 pregnant £46,459 99
Registered nurse smokers, of (£53.77/smoker

Administrator which 267 set | and £174/smoker (11.46% for all

a quit date. setting quit date) smokers,

37.08% of

smokers setting

quit date)

2 Clinician (home visits 1,512 £21,118 61
and telephone calls) pregnant (£13.97/smoker

smokers, of and | (4.03%, 50.83%)
which 120 set £175.98/smoker
a quit date setting quit date)

3 Two clinicians 864 pregnant £86,584 105
1.7 midwives smokers, 215 | (£100.21/smoker

Administrator setting quit and (12.15%,

date £402.72/smoker 48.84%)

setting quit date)

Source: Adapted from Lee M, et al. (2006)

The estimates we use in this report are based upon the Cochrane review by Lumley et
al. [5] The review was based on randomised and quasi-randomised trials of smoking
cessation programs implemented during pregnancy, which included 64 trials. Fifty-
one RCTs covering 20,931 women and six cluster-randomised trials covering 7,500
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women provided data on smoking cessation and/or perinatal outcomes. The studies
included in the review were varied in the intensity of the intervention and the extent of
reminders and reinforcement through the pregnancy

The pooled results from 48 trials demonstrated a significant reduction in smoking in
the intervention groups. The relative risk was 0.94 with a 95% confidence interval
ranging from 0.93 to 0.95. This suggests a 6% reduction in the number of women
smoking during their pregnancy. A total of 36 trials also included biochemical
validation of smoking status, and in these trials smoking cessation interventions had
the same impact with a relative risk of 0.94 and a slightly wider 95% confidence
interval from 0.92 to 0.95.

Smoking cessation interventions were shown to reduce the occurrence of low birth
weight with a relative risk of 0.81 with a 95% confidence interval from 0.70 to 0.94).
The impact upon preterm births was a relative risk of 0.84 (95% confidence interval
from 0.72 to 0.98).

Cessation studies reporting birth outcomes also demonstrated a 33 gram increase in
mean birth weight (95% confidence interval from 11 g to 55 g). Changes in stillbirths,
perinatal and neonatal mortality were not statistically significant due to the limited
power of the studies. Notably, two trials were identified which demonstrated that a
programme of rewards plus social support could reduce smoking rates much more
successfully than other strategies, with a relative risk of 0.77 (95% confidence interval
ranging from 0.72 to 0.82.

Taking an effectiveness rate of 6%, and assuming that all pregnant smokers receive
the intervention, the intervention will yield positive economic cost savings up to an
outlay of £13.60 per smoker, based on the NHS reference cost scenario. This would
represent approximately half an hour of practice nurse time (£23.00 per hour [66])
plus £2.10 worth of materials, which could cover various printed self-help materials
and booklets. However, it should be noted that when literature based costs are used in
these calculations, net economic savings are experienced up to a programme cost of
£37 per smoker, up to which point we would experience dominance in the presence of
any positive health benefits (positive cost savings and positive health outcomes).

A range of different scenarios can be constructed using different cessation rates and
NHS Reference Costs. Assuming 50% of smokers are given half, positive economic
benefits would be generated provided the effectiveness rate was at least 5.6%.

It should be noted that these estimates are made purely from an economic perspective
and do not include health benefits. Therefore, under such circumstances, if we
assume positive health benefits to either mother or baby or, as is the most likely
scenario both mother and baby, the intervention would be beneficial. It should also be
noted that these benefits are confined solely to just one year after birth. Therefore
health care cost savings beyond the first year, and also additional societal costs are
excluded from these calculations.
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6. Contribution to Consortium themes

This study contributes to four of the Consortium themes: it increases our
understanding of the risks to health of smoking in pregnancy for mothers and
children in the first year of life and, through an estimation of the economic costs of
smoking in pregnancy, provides direct evidence for policy incentives and regulation
related to smoking cessation interventions for pregnant women. As smoking in
pregnancy is strongly determined by socioeconomic status, this study indirectly
addresses an important source of health inequalities for mothers and children.

7. Conclusions/Considerations
This project estimates, for the first time, the costs to the NHS in the UK of maternal
and infant consequences of smoking in pregnancy.

Costs related to maternal outcomes (including increased risk of spontaneous abortion,
ectopic pregnancy, placenta previa, abruptio placenta, preterm premature rupture of
membranes and decreased risk of pre-eclampsia) are estimated to cost the NHS
between £8 million and £64 million per year.

Costs related to infant outcomes (including increased risk of preterm delivery, low
birth weight, Sudden Infant Death Syndrome, perinatal mortality, asthma, otitis
media, and upper and lower respiratory infections) are estimated to cost the NHS
between £12 million and £23.5 million per year.

These estimates are conservative. As well as being confined to NHS costs, without
consideration of costs related to health and health-related quality of life or years of
potential life lost, our estimates are restricted to the first year of life. As smoking in
pregnancy has long-term effects on health, and may also have long-term effects on
cognition and behaviour, with consequential costs to education, social work and
judicial systems, the real costs to society are clearly much higher. In fact, smoking in
pregnancy is likely to have intergenerational effects on health and well-being, the
costs of which can only be guessed at.

We found no evidence that the entrenched socioeconomic inequalities in smoking in
pregnancy are associated with differential impacts of smoking, or indeed of
differential effectiveness of smoking cessation interventions.

Smoking cessation interventions for pregnant women have been shown to be effective
in significantly increasing quitting rates. We estimate that spending between £13.60 -
£37 per pregnant smoker would yield one-year positive cost savings for the NHS in
purely financial terms, not taking into account the positive health benefits for mother
and baby. Further research is needed to estimate the non-NHS and long-term costs of
smoking in pregnancy, and the enhanced investment in smoking cessation
interventions which would be cost effective within such an extended cost framework.
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8. Dissemination/Outputs
We plan to submit abstracts for presentation at relevant academic conferences.

We also plan to submit a research paper to the peer-reviewed journal Tobacco
Control.
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Appendices

Appendix I

Database: Ovid MEDLINE(R) <1950 to March Week 2 2008>
Search Strategy: Maternal Outcomes

p—

Smoking/ (87387)

exp Pregnancy/ (608875)

pregnan$.mp. [mp=title, original title, abstract, name of substance word,
subject heading word] (628564)

2 or 3 (652834)

1 and 4 (6905)

exp Pregnancy, Ectopic/ (11463)

exp Abortion, Spontaneous/ (24616)

exp Placenta Previa/ (1946)

exp Abruptio Placentae/ (1533)

exp Fetal Membranes, Premature Rupture/ (4354)

PPROM.mp. [mp=title, original title, abstract, name of substance word,
subject heading word] (283)

exp Pre-Eclampsia/ (18576)

ecclampsia$.mp. [mp=title, original title, abstract, name of substance
word, subject heading word] (5)

14 or/6-13 (59811)

15 5and 14 (533)

16 limit 15 to humans (525)

17  limit 16 to "reviews (sensitivity)" (260)

18  from 17 keep 1-260 (260)

—_— O 00 J O\ L W N
—_ O

— —
W N

Search Strategy: Infant Outcomes
1 exp Smoking/ (88359)
2 exp Pregnancy/ (608559)
3 pregnan$.mp. [mp=title, original title, abstract, name of substance word,
subject heading word] (628239)
2 or 3 (652485)
1 and 4 (6950)
exp Obstetric Labor, Premature/ (12061)
exp Premature Birth/ (1411)
exp Infant, Premature/ (31548)
exp Infant, Low Birth Weight/ (19251)
exp Sudden Infant Death/ (6134)
SIDS.mp. [mp=title, original title, abstract, name of substance word,
subject heading word] (2642)
12 exp Respiratory Distress Syndrome, Newborn/ (12053)
13 exp Perinatal Mortality/ (29)
14 (perinatal adjl death).mp. [mp=title, original title, abstract, name of

—_— 0 00 J O\ LN

— O
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15
16
17
18
19
20
21
22
23
24
25
26
27

substance word, subject heading word] (1443)
or/6-14 (71918)

exp Asthma/ (83778)

exp Respiratory Syncytial Virus Infections/ (3008)
exp Otitis Media/ (18995)

exp Respiratory Tract Infections/ (231382)
or/16-19 (324571)

limit 20 to "all infant (birth to 23 months)" (38952)
5and 15 (1017)

5 and 21 (94)

22 or 23 (1090)

limit 24 to humans (1080)

limit 25 to "reviews (sensitivity)" (518)

from 26 keep 1-518 (518)

34



93

‘SO 0C V/IN ON S payoads JoN | | [B 10 wneqsnN
g661
- VIN| (@TT 1€ LLT SOA 6 KBIN 01 9961 g€ 30 sapse)
MIIAX
19139 aguey (ID %S6) A J0j papnput
asuodsax | SR dANBY ANEPRY /oney sisA[eue SaIpN)S Pa13A0)
SjuAWIO)) -3so(q Joney sppO SPPO P2[00d | -BIIA B I ST Jo JaquinN poLIdJ DUAIINY

Adoueu3aid o1dorog

SAW0d)N() [BUIIIBTA] JO SMITAIY JO MIIAY, J0] SI[qR], RUIPIAY I XIpuaddy




9¢

"SAIPIIS [ONUOD ASED WOLJ ONEY SPPO P[00 |

"SQIPMYS JI0Y0D WO JSTY QANE[AY PA[00d x

- L1 V/IN ON I payroadg 10N prUPISneEH
"sa1pn)s Suowe
Krouagoraloy
[eo1uI[o cueuuarg
JUBOIUSTS SOk 0T R0 VIN ON L 9661 919961 pue soysnyg
"SIpMIS
[01UOD 3sBD 9
"SAIpNIS uonearqnd
110409 /. JO J83A
VSN JO sso[pIegal
Y UL % L (87 1°ST'1) TE'T so[onre |
01 e dvVd - VIN | (O€'T°61'D) ¥T 1 SOk el paystqnd v pue eZueljIqg
SOk 89T Ape'l VIN ON S paygroads JoN USIEM
MITA
aduey | (ID %S6) AN 9} ul papnput
199139 | SR PANBPRY | JANERY /oney sIsA[eue SaIpmS PaJ13A0)
sjudwwo)) | dsuodsaa-aso(q /oney sppO SPPO PI100d | -BIRJAl B M S| Jo _quInN poLIdg UAIJY

uonIoqy snoauejyuodg




LE

"JOu PIp SIAYJ0
nq 19939
Jsuodsar -asop

B pajesjsuowdp coUOSTIA
SAIpN)S dWOS QAISN[OUOOU] 07 09¢ ] V/N ON ¥ paryroads JoN pue nyIes
Aeq
SOX 7'y 0871 V/IN ON S|  PpaymadsioN pue sapuy
AR EL
wolj sarpnis g 000¢ UBUY
%9C dvd - VIN CARAEN! SOA 6| USIBIN 01 9961 pue zerq
"J09JJ0
asuodsar -asop
e 1o0daxjou pIp
Apms 1 £[uQ SOX 0€M61 V/N ON 9 | poymadsjoN L SPIPUY
(Tre S661
- V/IN ‘Y0'1) 8S'1 SOK 9 KeN 01 9961 (I8 19 sapseD
MITAII
aduey | (ID %S6) ST aY) ul papnpur
J99))9 YSIYY 9ANB[IY | IANIBIIY /oNjey mmm%—ﬂﬂﬂ SIIpm)§ PIJI2A0))
SjupWIuIo0)) Qwﬁcamuh-uwcm— joney sppO SPPO P2100d =B)9JA © ) ST JOo JaquinN poLdg IIUIIIJY

BIAQI] BIUQOR[]




8¢

coUOSTIA
SOk 0y O] V/IN ON ¥ | payroads joN pue nyres
vsn
3y} 10J 96T ,Aed
01 %G1 IVd SOk 6101 €TT V/IN ON €| poymadsioN pue sa1puy
"%0T 0
ST ¥Vd Pajood SOk VIN| ©T8D6I SOk €1 |  L661019961 | 810 queuy
SOA STMO8T V/IN ON ¥ | payrads joN L SIPUY
- 6€'1 V/IN ON v | payrads joN pUIRISNEH
(LL'T 661
- V/IN 9D TI1 SOk 8 KRN 01 9961 g[8 12 sapse)
MITAX
aduey | (ID %S6) ASN 3y ur papnpur
J99))9 MSIY SANRY | dADR[Y /oney sIsA[eue SAIpNMIS P313A0)
sjudwwo)) | dsuodsaa-dso(q Jjoney sppO SPPO P3[00od -BJIIAl © ) ST Jo J_quInN poLId] AUAIJIY

Bjudde[d ondniqy




6¢

coUOSTTAA
- §CTOI0L'T VIN ON I payyroads JoN pue nyrfes
%\QQ
SOA 0'¢ 0187 VIN ON 14 payyroads 10N pue saIpuy
SOA 0O T7T VIN ON 9 payy1oads 10N e 1B 32 Haqny§
w%om QIDIN
SOA o019 VIN ON 9 payyroads 10N PUE [oual{
(STe G661
- VIN ‘81'D OL'1 SOA 9 KRN 01 9961 ¢I® 10 S9fIse))
MIIAX
asuey | (ID %S6) ST 9Y) ul papnput
199JJ9 | S dANE[Y | dANRPY /oney sisA[eue sAIpmS Pa313A0)
sjudwwo)) | dsuodsaa-dso(q /joney sppO SPPO P3100d -B)IIAl B )1 ST JO J_dquInN poLRg AUAIY

‘GNOYUdd) SeurIqUISJA JO a1mdny Injewald Wil




014

"SAIPIIS [ONUOD ASED WOLJ ONEY SPPO P[00 |
"SQIPMYS JI0Y0D WO JSTY QANE[AY PA[00d x

‘paronb
U YI/J0 Inq

pauodar 3093)0 coUOSTIAA

QATIO910Id - - VIN ON T | paymads joN pue nyrfes
"SIpMIs Y} JO
7 JoJ sIovjouws
Suowre ysu
ersdwreo9-a1d
Ul uonONpal oN

"uononpal 9007 YoIe]N -, OUeYZ

JSH 9506 01 dny SOX - V/IN ON 11 01 6561 pue pue[Suyg
"saIpnys
[01IUOD 3sBD /.

‘Sorpnys 180 °LS°0) 89°0, LR

HOoYyoo ¢ SOk VIN | (6970 °L9°0) 89°0x SOk SE | 8661 019961 | O[PN3Y-dpuo)

S661
- VIN (#9°0 '8€°0) IS0 SOk S| KeN 019961 gIB 19 Sapse))
MITA
Aguey (IO %S6) AT oY) ut papnput
199139 | MSIY dANEBPRY JANEY /oney sIsA[eue saIpmS PaI13A0)
sjudwwo)) | dsuodsaa-aso(q joney sppO SPPO P3I00d | -BIA & M ST Jo _quny poLIdg NUAIJY

ersdwed9-21g




It

vsn oy Aed
Ul %s1 d4vd SOk L1971 V/IN ON S paygroads JoN pue SaIpuy
payrodar |UTeSSOH]
SLI paseaIou] - - V/N ON payyoads 10N pue ayoLL],
pauodar
YSLI paseaIou]

ey ut P L
%S1 01 T AVd - - V/N ON L | poygadsioN 12 yoysidog
(€€°1 gy Uo3orIyg
SOA VIN —1TD LT SOA 0¢ L661 01 9961 pue {eys
pauodar o, IO
S[SLI pasealou]y - - VIN ON 4 9L61 O3 0L6] | PuE JopIaned]

‘porrad

MQTAJI AY)

pauodar 0} dn paystqnd
SLI paseaIou] - - V/N ON I aInjeIdI] ,, UroIsney

MITA
avuey | 1D %S6) ST J10J papnpur

199139 | MSIY PANBY | dANR[Y /oney sIsA[eue SaIpnys Pa13A0)

sjudwwo)) | dsuodsaa-aso(q /oney sppO SPPO P3100d -BJRIAl B ) S| Jo _quInN poLIdg UAJY

AJOAT[Q W]

SAWI0d)N() JUBJUT J0J SMIIAIY JO MIIANY




(44

coUOSTIM
- 69'101GT'[ V/IN ON ¢ | PpoymwadgioN pue nylifes
MINAX
aduey | ID %S6) AN J10j papnput
19919 | ST 2ADERY | dAnEPY /oney sisA[eue SIIpN)S PI3A0))
sjuduIIo)) | Isuodsat-aso(q Joney sppoO SPPO P2100d -BJIIA B ) S Jo JaquinN poLdg DU




9%

3.1 JO WYSIOM
)I1q ueaw
ur uononpay

V/IN

ON

91

pary1oads JoN

L
19 yaysidjog

pauodar
SLI paseaIou]

VIN

ON

9L61 91 0L6I

14O
pue Joproney

"SJuBJUI WLID) 0}
SISA[eue pajrur|
I pue sjuejur
ammewaid 03
SISA[eue pajruuI|
SaIpmIs

VSN oy ut
%1T-%11 dVd

(L6'T
‘L9T) T8'T

SOX

eC

‘porrad

MITAJI AY)

01 dn paystqnd
aInjeIdI]

2 MT
pue ezueljIq

“payowrs
$91)218310

0] AI9A9 10§
IS'1 Jo 10j08) B
AQ YSU oATIR[aI
JY) UI ASBAIOUL
ue pa1sa33ng

SOX

0EON Y1

VIN

ON

91

payyroads 10N

JSTeM

SJUIWIO))

199339
suodsax-asoq

dduey
ASIY dAnePRYy
/oney sppO

1D %S6) st
SANRRY /oney
SPPO P319od

sisA[eue
~EPIA B I S|

MIIAX
10J papnput
SaIpNy)s

Jo B_qUInN

PaI3A0)
poLdg

NUIIPY

WSIOM [HIg MO




144

VSN ey ut
%0E-%0C dVd
3TveT
— 0L 30 Jystom
yMIq ueow Aed
uruononpay SI9A 1TTO 91 V/N ON L paygroads JoN pue saIpuy
30T
-0S 1 JO IySom
U)IIq uedw - PqrUIog
ur uononpay - - V/N ON L paygroads JoN 9 OIJ[BA
payodar |UTESSOH
SLI paseaIou] - - V/N ON paygroads JoN pue ayoLL],
AN Py Ul %6¢
- 6T dVd
MITA
aduey | 1D %S6) AN J0j papnput
193139 | YSIY 2ANERY | dAneRY /oney sisA[eue SaIpnys PaI13A0)
sjudwo)) | Isuodsat-aso(q joney sppO SpPPO PA[0od -BJIJA B ) S| Jo _quINN poLdg UAIPY




9%

SeM SIIpMIS Jsow
JI0J sjuejur Jo a3y

pourxd
"AJuo saIpmIs 9 MQTAJI AY)
10y pauodar O (8¢'T 0} dn paystqnd 100D
paisnlpe pajooq SOk VIN ‘T8°1)80°C S9A 143 oInjeIoll'] | pue uosIopuy
pauodar |UTESSOH
YSLI paseaIou] - - V/N ON paygroads J0N pue ayoLL],
('8 01 dn ysu pourxd
QAIB[QI) SQIBUOAU MQITAJI AY)
armyewdrd 0} dn paystqnd
Ul J9JBaI3 ST STy SOR $'8017C V/N ON €1 InjeId ] ,, UroIsney
"Quo
1daox2 sarpms
oy} [[e I0f yiq
I9yye ainsodxa pue
msodx? 01N
Jo uoneredas oN pourxd
MQITAJI AY)
VSN W ut % L0y (rS¢ 0} dn paystqnd |
“%L 1T dVd - VIN ‘167 86'C SOA Il SImEINI] pue ezueljIqJ
MITA
19939 aduey | ID %S6) SN J10j papnput
Isuodsax | SR ANBY | dANB[Y /oney sIsA[eue saIpnys Pa13A0)
SjudwIwo)) -3so(q joney sppO SPPO P3100d -BRIAl B ) S| Jo _quInN poLIdg UAIJY

Sais




9v

J10J UQAIS SAIN3I
YMIq 1oyje

SI, 01 aansodxa

S JUBJUL A} 9’1
SIH uo A[emoe st
1oded oy Jo snooq
‘Koueugaid 19)je
Sunjous [euared
pue Aoueugaxd
Suunp Sunjows
[PUIOJEW U2M]2q
uonounsIp oN

"SILIS XBIOY)

ay) Jo YO pajood (€v'C 8661 2unf ocUBUIBNS
oy paytoday - - 0198'1) €1°C SOK 81 | 01661 [Hdy pue Joo)
ph B
- ¥ 0180°C VIN ON 4 paygroads JoN pue saIpuy
‘s1B9K
7 01 dn papnpour
I9U}0 pue yruow
[ 78 palIeIs SAIPMIS
Qwog 1.k |
0) dn sAep ; woy
MITA
199439 aduey | 1D %S6) AN 10j papnput
asuodsax | YSIY ANBY | dANE[Y /oney sisA[eue SaIpnys PaI13A0)
sjudwIwo)) -3so(q /joney sppO SPPO P3100d -BJRIAl B ) S| Jo _qunN poLIg UIIJY




Ly

[ereuaxd djeredas
03 JmoIygIg

SOX

8y O]

VIN

ON

81

payroads 10N

13UIPIOD

-aInsodxa [ejeu
1sod pue [eyeuard
deredas 0)
JNOLPIP 2I0Ja19Y)
Koueugaxd

J9)ye Sunjows
panunuod
Koueugaxd

Suunp Sunjows
SIOUIOW JSOIN

SOX

£01¢

VIN

ON

pary1oads JoN

ccreld
pue Surwag

-arnsodxa [eieu
1sod pue [ereuard
Jo uoneredas oN

SOX

80°C

VIN

ON

payyroads JoN

o JOUUES
pue SulgAQq

-arnsodxa [ereu
1sod pue [ereuard
Jo uoneredas oN

SOX

0901¢¢

V/IN

ON

0T

pary1oads JoN

| IB 19 ezURL]IQ

‘Sunjows
Jaypouwt J10§
a1e YO perood ayy

sjudwIuo))

193]J9
Jsuodsaa
-3so(q

dduey
STy dAnePy
/oney sppO

1D %S6) ST
aAnePRY /oney
SPPO PA100d

SIsA[eue
~EJPIJA B I S|

MITAI
10J papnjoul
SIIpN)S

Jo _quInN

PI3A0))
poLg

AURIIJIY




8y

(sarpms 7¢) wesSoxd uonuaateyur uonisod Surdesrs suoxd oy 101y
(sarpnys z¢) weidoid uonuaarayul uonisod urdagrs suoid oY) 910Joq s«

(Apnys quo ATuo
WwoJJ SINSY)

"PUB[EZ MON (SS'¥
105 %0t AVd - ‘€D S¥'T V/N ON [ | paygmoads joN TOIAEL
- 0€MgT V/N ON v | payroads JoN LoSToIdg
coUOSTIA
- €r'9—-¢€T V/N ON ¢ | peymadsjoN pue nyIeg
80t
‘8L'E) €6°E,,
(S6'C oPBIRTIA
- VIN |  LL'TD) 98 Tax SOk 69 |  payroads joN pue [[YNIA
"109JJ9
pIo asuodsar
sAep /L uey] sso[ 1 -9sop
SYIEap papnioxXy Te2[0 ON Y€ 01861 V/N ON €| poymadsioN | 819 Ko[[eN
-ainsodxa
[ereu 3sod pue
MITAJX
199139 aduey | 1D %S6) AN J10j papnput
Jsuodsaa YSIY ANEY | dANR[IY /oney SIsA[eue SAIpPM)S Pa13A0)
S UdWUIO)) -3so(q /oney sppO SPPO pa[ood -BJIJA © ) ST Jo J_quInN poLRJ AUIIJY




61

amsodxa [ereu
1sod pue [eyeuard
Jo uoneredas oN

LET

VIN

ON

I

payroads 10N

(B 10 ezURLIIQ

"PISPISUOD
Sunyows IYPON
2Isodxa ayouws

020eqo) [e1eujsod
pue [ereuald usamiaq
uonounsIp oN

‘S189K 9 Jo 93k
oy} 03 dn uaIpqIyo pue
SJUBJUI PAIPISUO))

V/IN

(Iv'1
‘TTD ICT

SOX

8661 duny
01 L661 [dy

SRLLEEIN
pue Joo)

‘Koueu3axd Suump
Sunjows [euIIRIN

"s1ek / Jo 93e
Jy 03 dn uaIp[IYd pue
SJUBJUI PAIOPISUOD)

0Ccoael

VIN

ON

4

payroads 10N

o 1
19 yoysidjog

SJUIUIO))

199J)9
Jsuodsaa
-3so(q

dduey
ASIY dAnePRYy
/oney sppO

1D %S6) AT
aAnePRy /oney
SPPO P[00d

sisA[eue
~EPIA B I S|

MIIAX
10J papnput
SaIpNy)s

Jo _quInN

PIJI3A0))
poLRg

NUIIPY

BUIYISY




0¢

ansodxa [ejeu
1sod pue [ereuard
Jo uoneredas oN

IJ1] Jo s1eak
€ 1811y oy} Sunn(y

VIN

ON

payroads 10N

gJouues
pue 3uighkq

amsodxa [ereu
1sod pue [eyeuard
Jo uoneredas oN

9TA0T

VIN

ON

payyroads 10N

(B 10 ezURLIIQ

‘Sunjows

syuared 10Ul

I0J A[[enioe sjnsax
9y, -aansodxa [ejeu
1sod pue [ereuard
Jo uoneredas oN

‘pajediput

Iy 988 ON
‘pooypyo AIes pue
Kouejur je payoo

9TA0T

VIN

ON

8

8661 dunf
01,661 [dy

Rl AN
pue joo)

SJUIUIO))

199J)9
Jsuodsaa
-3so(q

dduey
ASIY dAnePRYy
/oney sppO

1D %S6) AT
aAnePRy /oney
SPPO P[00d

sisA[eue
~EPIA B I S|

MIIAX
10J papnput
SaIpNy)s

Jo B_qUInN

PaI3A0)
poLdg

NUIIPY

RIPIN SHNO




IS

"poyy1oads jJ0u UAIP[IYD
JoJ syruarf 93y

‘Koueugaxd

3uwmp pue 19)e
3unjows [euIdleW JO
$3091J9 a3 9jeredas 0)
pown Apnis auo ATuQ

"SaIpms 7 ul pajytodar

. cOO\H

UONRIO0SSE ON Ly'10190'] V/N ON S| 8661 016L61 | PpuruojuioyL
MINAX
19139 aduey | ID %S6) AN J0j papnput
osuodsax | YSIY AN | dANePRY /oney sisA[eue SaIpnys P319A0)
sjudWIUO)) -3so(g Joney sppo SPPO P300d -BJIIAl B )1 ST JO JdquINN poLdg DUIIIJIY




(43

1sod pue [eyeuard
Jo uoneredas oN

‘sIeok
¢ 01 dn uaIpIyy

SOX

L1

V/IN

ON

payj1oads JoN

o JOUUES
pue 3uiqf(q

ansodxa [ejeu
1sod pue [ereuard
Jo uoneredas oN

V/IN

ON

‘payyroads J0N

e 19 ezueLqIqg

‘Sunjows

[eUIojeW JOJ S)[NSAI
9y, "aInsodxa [ejeu
1sod pue [ereuard
Jo uoneredas oN

'S1BAA 7 01 () 93k woiy
UQIP[IYD PAISPISUO))

SOX

VIN

(981
‘€CT) LS'T

SOX

8661 dunf
01,661 [dy

Rl AN
pue joo)

sjuejur ur Apni§

‘Kep

1od sonare3io Jo yoed
[ 1SB9[ I8 payjows
OyM SIYIOW JO|

SOX

8¢

VIN

ON

I

payroads 10N

o 1
19 yoysidjog

SJUIWIO))

199J)9
Jsuodsaa
-3so(q

dduey
ASTY dAnePRYy
/oney SpPO

1D %S6) ST
aAnePRYy /oney
SPPO P100d

sisA[eue
~EPIA B I S|

MIIAX
10J papnput
SaIpNy)s

Jo B_quInN

PIJI9A0))
poLRg

NUIIPY

suonddJuy 30el], Arojeaidsay omo] pue addn




€S

amsodxa [eieu

MITAI
19119 aduey | ID %S6) AN 10} papnput
Isuodsax | S AN | IANERY /oney sisA[eue SIIpN)S PI3A0))
SjUAWIO0)) -3so(q Joney sppoO SPPO P2100d -BJIIA B ) S Jo JaquinN poLdg DU




125

"SAIPIIS [O1UOD ASED WOLJ ONEY SPPO P[00 |

"SQIPMIS J10Y0D WO JSIY QANE[AY PA[00] «

coUOSTTA
- P101C1 VIN ON 6 paygoads JoN pue ngifes
VSN Aed
QY UT %S0l Ivd SOA COTOROI V/IN ON 14 paygroads JoN pue saIpuy
AAIELL
Ul %v'8-%v'¢ 4vd
‘sarpn)s Juowe
KxeA yieap [ejeunrad
Jo suonrugag (11 potrod
TIDETT, MITASI I
SQIpN}S [OIIUOD ASBI T 2! 01 dn paystqnd M
SIIpMmIs HI0YOd £ - V/IN 611 9T 1« SOA ¢¢ SIMeINr] pue ezuelIqg
"9J1] Jo Aep 19949
3T U} 01 YuIIq wody asuodsar
SUJeap pue syjeop -3sop
[B19] 918[ ‘PaIdPISUO]) | IBID ON 33! VIN ON ! paygroads JoN USIEM
MIIA
199439 aduey | ID %S6) SN J10j papnput
Isuodsaa | SR ANBY | dANB[Y /oney sIsA[eue saIpnys Pa13A0)
SjudwIwo)) -3so(q joney sppO SPPO P3100d -BJRIAl B ) S| Jo _quInN poLIdg NUAIJY

SIS ueyl 1930 A)I[eIIOW JUBJUL PUE [BJRULId]




cs

cUOSTIM
- ¢ V/IN ON 8 paygroads JoN pue ngifes
‘paurodar
SLI paseaIou] SOX - V/N ON 11 payyoads 10N | | [ 19 eZueIJIq
p B
S9K 8C0I¥'T V/IN ON [4 paygroads JoN pue saIpuy
- PqrUIog
%81 30 dvd - - VIN ON I paygroads JoN o O_[EA
‘pavrodar |UTESSOH
SLI paseaIou| - - V/N ON - paygroads JoN pue ayoLL],
*JO)SOUWILL) PIIY)
oy} Sunmp uryouwrs
UM 189813 103JJH
‘paurodar o T2
SLI paseaIou] SOX - V/N ON € pay1oadg 10N 19 yaysidpeg
MITA
199439 aduey | 1D %S6) SN J10j papnput
Isuodsax | SR ANBY | dANB[Y /oney sIsA[eue saIpnys Pa13A0)
SjudwIwo)) -3so(q joney sppO SPPO P3100d -BJRIAl B ) S| Jo _quInN poLIdg UAIJY

SUOTIOLINISAY YIMOILD) Teloq




OUTCOME:

1* trimester
Weeks 1-12

2™ trimester
Weeks 13-27

3" trimester
Weeks 28-40

Overall
pregnancy

Never
smoked

Ref

Ref

Ref

Ref

Quit

Continuous
light
smoker 1-9

Continuous
moderate
smoker 10-
19

Continuous
heavy
smoker
20+

Any
smoking

Notes:

If figures in table are NOT relative risks, relative rates or odds ratios, indicate what

kind of measure, e.g. AR, AR% etc
How many reviews?

How many studies?

Any other
info
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Appendix III

Glossary

Ectopic Pregnancy

An ectopic pregnancy is a complication
of pregnancy in which the fertilized ovum
is implanted in any tissue other than the
uterine wall.

Spontaneous abortion

Any pregnancy that is not viable or in
which the foetus is born before the 20th
week of pregnancy is a spontaneous
abortion. Spontaneous abortion occurs in
at least 15-20% of all recognized
pregnancies and usually takes place
before thel3th week of pregnancy.

Placenta praevia (PP)

Placenta previa is a complication of
pregnancy when the placenta is
abnormally placed, and partially or totally
covers the cervix.

Abruptio placenta (AP)

A complication of pregnancy, wherein
the placental lining has separated
prematurely from the uterus of the
mother. Abruption is a potentially serious
problem both for the mother and baby.

Preterm Premature
Rupture of Membranes (PPROM)

Preterm premature rupture of the
membranes is the rupture of membranes
prior to the onset of labour in a patient
who is at less than 37 weeks gestation.

Pre-eclampsia (PE)

A condition in pregnancy characterized
by abrupt hypertension, albuminuria
(leakage of protein albumin into the
urine) and oedema (swelling) of the
hands, feet, and face.

Preterm delivery

The birth of an infant after the period of
viability, that is before 37 weeks, but
before full term.

Low birth weight (LBW)

An infant born weighing less than 5.5
pounds (2500 grams) regardless of
gestational age

Sudden Infant Death Syndrome (SIDS)

Sudden infant death syndrome (SIDS) is
the unexplained death of an apparently
healthy infant, usually during sleep. The
condition is also known as crib death.

Respiratory distress syndrome (RDS)

Respiratory distress syndrome of

57




newborn", is a syndrome caused in
premature infants by developmental
insufficiency of surfactant production
and structural immaturity in the lungs.

Asthma

Asthma is a chronic inflammatory
pulmonary disorder that is characterized
by reversible obstruction of the airways.

Otitis media (OM)

Inflammation of the middle ear
characterized by the accumulation of
fluid in the middle ear, bulging of the
eardrum, pain in the ear and, if eardrum
is perforated, drainage of purulent
material (pus) into the ear canal.

Perinatal death

Refers to the death of a foetus or neonate
during the perinatal period. The perinatal
period commences at 22 completed
weeks (154 days) of gestation and ends
seven completed days after birth.

Foetal growth restriction

Intrauterine or Foetal growth restriction
(IUGR) is a syndrome characterized by a
severe deficiency of foetal growth
compared to the normal standards for the
gestational age.

Respiratory syncytial viral bronchitis
(RSVB)

Upper and lower respiratory infections
(URI/LRI)

58




6S

192°} 2 G/0°06 Y011 125 808 ¥86'GS (stepiosig sunww| Buipnjout) suondsul Jouly | 90d
G6Y G 86v°02 £G68°2 0€0°}F 912 AR (s4epiosig sunwuwi| Buipnjour) suonosiul Jofey | G0d
999 2 196¢/ 9Vt €19 6yl 6652 smolyouolg | $0d
81Ndy INoYUM slaplosiq 1oel] Alojesidsay JamoT
669 L 9GE'G6 €98 9zh G19 8826/ siapiosi( 1oel| Aojendsey Jeddn | €0d
297 1 28¢€°1S 018 Ty 969 Gbe'8e Buizeaym 10 ewyisy | 10d
256 1 918°9¢/ GI8 T4z /85 | ¥95°819 1uaA3 K1anlleq 01 pale|ey 10U SUOISSIWPY [EJeusluy | gIN
0€z S oLL'0p 1562 166 I18Y'l 6168 sisouBelq Jolejy suo yum se1euoaN | GON
g9l m 6G.'GY 89%°G 2oLt L12°€ eley sasoubelq Jofe|y a|diHNN yim sejeuosN | 0N
1GE 2 ¥E5°eS 201t 115 vel GLI'62 sisouBeiq Joul\ 8UO lim S81euoaN | €0N
Gee 3 ¥E8°/¢ SLYL gLl 186 YISV sasoubelq Joul\ |diHNN Yyim sajeuosN | 20N
601 L evLL GLL z8e 6€9 €e0°} pio sAep g>paiq - sejeucaN | LON
6LL 2 ¥81°92 YELL 209 698 V0T siepiosiq | GIN
SINjBd 10 ‘agn] ‘ArenQ jo juswieal] [e2iBiNg-UoN
81§ 1 €e5°/. ov. 86¢ 26% 0/8°89 uoioqy snosueods Jo pausiealyl | 60N
205 ¥ 8/€'8 809} 6vS 0GH} 00%C 1sauy Jelpie) | 823
[sAeq] Aeis 3 3 3
suoissiuqng Jo yibua sAeq pag ajienp Jaddn ajienp 1amo 150D 1un ebelany s394 12ge1 D4H E)
Poo
ejeq Jo 'ON abelany JO "ON . S1S0Q Hun jo abuey a|nienbaaju) |euoneN JO "ON 9HH

eleq HYH 1ualled uj aAlld9|3 UON
sisni] SHN - S1S09 99UdJa}ay JO 9|NPayIs |euolleN

S9WO09]NO juejul pue |euldlew Jo SIS0 Hun :A| Xipuaddy




09

eleq DHH 1UaNEd U] 2AII09]3-UON PUE 2AN03|3
sisni] SHN - S1S09 99UdJa}ay JO 9|NPayYIS |euolleN

GGe 2 2iee 0LV} 82s | 260°13 LLETL (slepiosig sunww| Buipnjout) suondsul Jouly | 90d
€6 G 8/. 0LL'E 1/8 | 1/GC3 191 (sepiosig sunwuwi| Buipnjour) suonosiul Jofely | G0d
661 € 0912 [R2%4 088 | 9¢6°13 viL snjjolyouolg | +0d
81Ndy INOYUM slaplosiq 1oel] Alojesidsay JamoT
€ee L 825°} Gve'l 6.7 | 2883 0G}°1 siapiosi 1oel| Aojendsey Jeddn | €0d
¥8 2 91y 982'} 02S | SS0°13 ¥92 Buizesym 1o BwYISY | 10d
6l I 28eY 666 €lv | 0843 £G6'C 1aA3 Kianlleq 01 palejey 10U SUOISSIWPY [EJeusiuy | gIN
¥S G /8 YLl ¥89 | 88/°13 9G1 sisouBeiq Jolejy suo yum seleuoaN | SON
ve 61 ¥52'L 100y G0/ | 925°e3 /9 sesoubeiq Jolep o(dinjy yum sereuosN | #ON
ZHE 2 ¥89 AT 28y | 9883 svy sisouBeiq Joul 8UO lim S81euoaN | €0N
[ 2 /91 Vel 86S | ¥90°13 v sesoubeiq Joul 8(dinj\ Yim sereuosN | 20N
€ L ¥ 256 G69 | 1643 [3 pio sAep g>paiq - sejeucaN | LON
291 Z 256 Geh'l 09S | 290°13 90Y siepiosid | GIN
SINjBd 10 ‘egn] ‘ArenQ jo juswieal] [eoiBiNg-UoN
yEL I GoLC ev. 89¢ | 88v3 916°} uonoqy snosuejuods Jo pausieaiyl | 60N
Sy 9 962 102 169 | ¥2023 ¥S 1sauy oeipie) | 823
[sAeq] Aeis 3 3 3
suoissiuqng jo yibua sAeq pag ajienp Jaddn ajienp 1amo 1S09 Hun abelany s394 12ge1 D4H E)
Poo
ejeq Jo 'ON abelany JO "ON 2 S¥IS0Q Hun jo abuey a|nJenbiaju) |euoneN JO "ON 9HH

ejleg DYH uslied uj aAlod8|3
sisni] SHN - S1S09 99UdJa}ay JO 9|NPayYIS |euolleN




19

G183 G62'/LG (s1opiosig sunww| Buipnjour) suonddul Joul | 90d
2ev'e3 G8z'Y (siopiosig sunww Buipnjour) suonosyul Jofey | Sod
99113 glLe'ee smolyouolg | +0d
91Ndy INOYNIM SJapiosiq 1oel| Aiojesidsay Jemo]
6193 8€¥°08 slapJosiq 1oes) Aioresdsay Jaddn €0d
6693 609°8E Buizesypn 10 BWUISY 10d
8853 16129 luang AanilaQ O} pale|ay 1ou SUOISSIWPY [BJeudiuy ZIN
98V 13 G/0°6 sisoubelq Jofep\ auo ylim sateuosN | SON
0823 082y sasoubeiq Jolep\ o(diny Yim sareuosN 70N
1el3 €95°'6¢ sisoufe|q Joulpy 8U0 Yim S8jeuosN E€ON
2863 8851 sasoubelq Joull\ B|diHN|N Yyim sajeuosN | 20N
6£93 9€0°'L p|o sAep g> paiq - SejeuosN LON
9/83 eSvel siepiosiq | SN
SINjBd 10 ‘egn] ‘ArenQ jo juswieal] [eoiBiNg-uoN
26v3 98/°0L uoioqy snoauejuods 1o paualealyl | 60N
LI 13 ZA% 1Sally oBIpIBD) | 823
3
150D Hun abeiany $304 1aqe] DdH C]
PoD
JeuoneN JO "ON OHH

S1S09J IOVHIAV A3LHOIIM




APPENDIX V: FCEs for maternal and infant outcomes

PRIMARY DIAGNOSIS: 4 CHARACTER

FCES

MATERNAL OUTCOMES

ECTOPIC PREGNANCY

000.0 Abdominal pregnancy 34
000.1 Tubal pregnancy 6,859
000.2 Ovarian pregnancy 102
000.8 Other ectopic pregnancy 319
000.9 Ectopic pregnancy, unspecified 2,405
9,719
SPONTANEOUS ABORTION
003.0 Incomplete spont abort comp by genital tract & pelvic infec 90
003.1 Incomplete spont abort comp by delay/excess haemor'ge 1,232
003.2 Incomplete spont abort, complicated by embolism 10
003.3 Incomplete spont abort with other and unspec complication 260
003.4 Incomplete spont abort, without complication 22,219
003.5 Complete or unsp spont abort comp by gen tract & pelvic infn 67
003.6 Complete or unsp spont abort comp by delay/excess haemor'ge 467
003.7 Complete or unsp spont abort comp complicated by embolism 1
003.8 Complete or unsp spont abort comp with other & unsp comp 149
003.9 Complete or unsp spont abort comp without complication 21,705
46,200
PLACENTA PREVIA
044.0 Placenta praevia specified as without haemorrhage 1,410
044.1 Placenta praevia with haemorrhage 3,321
4,731
ABRUPTION PLACENTA
045.0 Premature separation of placenta with coagulation defect 118
045.8 Other premature separation of placenta 53
045.9 Premature separation of placenta, unspecified 1,370
1,541
PRETERM RUPTURE
042.0 Prem rupture of membranes onset of labour within 24 hours 16,468
042.1 Prem rupture of membranes onset of labour after 24 hours 10,175
042.2 Premature rupture of membranes, labour delayed by therapy 695
042.9 Premature rupture of membranes, unspecified 22,335
49,673
PRE-ECLAMPSIA
014.0 Moderate pre-eclampsia 1,955
0O14.1 Severe pre-eclampsia 1,965
014.9 Pre-eclampsia, unspecified 9,181
13,101
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INFANT OUTCOMES

PRETERM DELIVERY
060.X Preterm delivery 10,901
10,901
LOW BIRTH WEIGHT
P07.0 Extremely low birth weight 3,354
P07.1 Other low birth weight 26,925
P07.2 Extreme immaturity 1,235
PQ7.3 Other preterm infants 15,810
47,324
RDS
P22.0 Respiratory distress syndrome of newborn 3,043
P22.1 Transient tachypnoea of newborn 3,206
P22.8 Other respiratory distress of newborn 834
P22.9 Respiratory distress of newborn, unspecified 2,720
9,803
RSVB
J12.1 Respiratory syncytial virus pneumonia 96
96
Aged under 1 only 5
OTITIS MEDIA
H65.0 Acute serous otitis media 321
H65.1 Other acute nonsuppurative otitis media 261
H65.2 Chronic serous otitis media 710
H65.3 Chronic mucoid otitis media 22,366
H65.4 Other chronic nonsuppurative otitis media 1,440
H65.9 Nonsuppurative otitis media, unspecified 3,957
H66.0 Acute suppurative otitis media 321
H66.1 Chronic tubotympanic suppurative otitis media 127
H66.2 Chronic atticoantral suppurative otitis media 45
H66.3 Other chronic suppurative otitis media 1,575
H66.4 Suppurative otitis media, unspecified 343
H66.9 Otitis media, unspecified 8,136
39,602
Aged under 1 only 2,036
PERINATAL DEATH
P95.X Fetal death of unspecified cause 2,557
2,557
UPPER RESPIRATORY
J00.X Acute nasopharyngitis [common cold] 1,131
J01.0 Acute maxillary sinusitis 156
J01.1 Acute frontal sinusitis 86
J01.2 Acute ethmoidal sinusitis 58
J01.3 Acute sphenoidal sinusitis 15
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J01.4 Acute pansinusitis 41
J01.8 Other acute sinusitis 80
J01.9 Acute sinusitis, unspecified 700
J02.0 Streptococcal pharyngitis 342
J02.8 Acute pharyngitis due to other specified organisms 371
J02.9 Acute pharyngitis, unspecified 4,562
J03.0 Streptococcal tonsillitis 501
J03.8 Acute tonsillitis due to other specified organisms 281
J03.9 Acute tonsillitis, unspecified 35,627
J04.0 Acute laryngitis 716
J04.1 Acute tracheitis 337
J04.2 Acute laryngotracheitis 127
J05.0 Acute obstructive laryngitis [croup] 13,061
J05.1 Acute epiglottitis 529
J06.0 Acute laryngopharyngitis 51
J06.8 Other acute upper respiratory infections of multiple sites 323
J06.9 Acute upper respiratory infection, unspecified 48,580
107,675
Aged under 1 only 5,336

LOWER RESPIRATORY
J22.X Unspecified acute lower respiratory infection 122,093
J30.0 Vasomotor rhinitis 85
J30.1 Allergic rhinitis due to pollen 977
J30.2 Other seasonal allergic rhinitis 65
J30.3 Other allergic rhinitis 348
J30.4 Allergic rhinitis, unspecified 287
J31.0 Chronic rhinitis 1,230
J31.1 Chronic nasopharyngitis 37
J31.2 Chronic pharyngitis 435
J32.0 Chronic maxillary sinusitis 1,113
J32.1 Chronic frontal sinusitis 183
J32.2 Chronic ethmoidal sinusitis 200
J32.3 Chronic sphenoidal sinusitis 54
J32.4 Chronic pansinusitis 229
J32.8 Other chronic sinusitis 311
J32.9 Chronic sinusitis, unspecified 3,490
J33.0 Polyp of nasal cavity 3,835
J33.1 Polypoid sinus degeneration 31
J33.8 Other polyp of sinus 1,630
J33.9 Nasal polyp, unspecified 6,120
J34.0 Abscess, furuncle and carbuncle of nose 523
J34.1 Cyst and mucocele of nose and nasal sinus 356
J34.2 Deviated nasal septum 22,047
J34.3 Hypertrophy of nasal turbinates 3,286
J34.8 Other specified disorders of nose and nasal sinuses 9,114
J35.0 Chronic tonsillitis 28,688
J35.1 Hypertrophy of tonsils 4,701
J35.2 Hypertrophy of adenoids 4,477
J35.3 Hypertrophy of tonsils with hypertrophy of adenoids 4,411
J35.8 Other chronic diseases of tonsils and adenoids 1,038
J35.9 Chronic disease of tonsils and adenoids, unspecified 1,162
J36.X Peritonsillar abscess 6,849
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J37.0 Chronic laryngitis 280
J37.1 Chronic laryngotracheitis 6
J38.0 Paralysis of vocal cords and larynx 1,119
J38.1 Polyp of vocal cord and larynx 1,366
J38.2 Nodules of vocal cords 753
J38.3 Other diseases of vocal cords 3,391
J38.4 Oedema of larynx 711
J38.5 Laryngeal spasm 365
J38.6 Stenosis of larynx 403
J38.7 Other diseases of larynx 2,236
J39.0 Retropharyngeal and parapharyngeal abscess 174
J39.1 Other abscess of pharynx 107
J39.2 Other diseases of pharynx 1,763
J39.3 Upper resp tract hypersensitivity reaction, site unspec 33
J39.8 Other specified diseases of upper respiratory tract 937
243,049
Aged under 1 only 3125

STILL BIRTH
Still birth 3100

ASTHMA

J45.0 Predominantly allergic asthma 5,700
J45.1 Nonallergic asthma 90
J45.8 Mixed asthma 18
J45.9 Asthma, unspecified 68,445
J46.X Status asthmaticus 9,534
83,787
Aged under 1 only 1574

Source: The NHS Information Centre (England), Hospital Episode Statistics -
2005-06. Ungrossed data. Please see Explanatory notes file from HES online

for more details.
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