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Abstract

Introduction—Here we estimate the direct medical costs to the National Health Service (NHS)
of unintended pregnancies in 2010 and identify populations at risk for unintended pregnancies.

Methods—The number of unintended pregnancies in England in 2010 was estimated based on
the number of induced and spontaneous abortions, live births and ectopic pregnancies reported by
the NHS and Office for National Statistics. Direct medical costs associated with these were
obtained from the NHS Reference Costs.

Results—In 2010, there were an estimated 225,600 unintended pregnancies in England, of which
218,100 were paid for by the NHS. Of these, 155,500 led to induced abortions, 53,900 to births,
7,500 to spontaneous abortions and 1,200 to ectopic pregnancies. These unintended pregnancies
cost the NHS £193,200,000 ($306,100,000) in direct medical costs.

Discussion—London, the North West and the West Midlands should be targeted in efforts to
reduce unintended pregnancies. More specifically, women between the ages of 20 and 34 years
produce the greatest costs.
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1. Introduction

Amongst developed countries, England has the highest rate of unintended pregnancy after
the United States (US) [1-5]. Compared to the US, where contraceptive coverage is limited
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by insurance and reimbursement difficulties, contraception in England is provided free of
charge by the National Health Service (NHS) and is used by 88% of women at risk of
pregnancy [6]. Be it from method failures, improper contraceptive use, or non-use of
contraception, it has previously been assumed (based on US data) that half of all pregnancies
each year are unintended [4]. These pregnancies generate substantial direct costs to the

NHS, but also create indirect costs — in the form of productivity decreases and welfare
payments — shouldered by society at large.

Here we estimate the direct medical cost of unintended pregnancies to the NHS in 2010. In
1995, McGuire [7] calculated the medical and social cost of unintended pregnancies to the
UK. Modifications to the NHS’ structure, the rise in the occurrence of cesarean sections, and
other changes to the English health care industry are likely to have affected the costs of all
procedures carried out under the NHS’ umbrella, making a more current analysis necessary
[8]. In addition, we provide estimates by region and age group. Our analysis takes into
account the large difference in costs of mistimed and unwanted births, so that medical costs
are not vastly overstated [9]. Using these estimates, policy-makers and health care
professionals can better target their interventions and resources at the populations that are
most at risk.

2. Methods

2.1. Pregnancy outcomes

2.2. Costs

The number of live births was taken from the Office for National Statistics (ONS) 2010 birth
summary tables of England and Wales [10]. The number of pregnancies leading to induced
abortions was taken from the ONS 2010 abortion statistics [11]. The number of pregnancies
leading to spontaneous abortions and ectopic pregnancies was estimated based on 2009—
2010 data from Hospital Episode Statistics (HES), adjusted upwards as in the National
Institute for Clinical Excellence (NICE) Long-Acting Reversible Contraception (LARC)
Clinical Guideline [4,12,13].

Based on recent results from a study in Edinburgh, we assumed that 90%, 8% and 12% of
induced abortions, births and spontaneous abortions, respectively, resulted from an
unintended pregnancy (Table 1) [14]. We assumed that the proportion of ectopic
pregnancies stemming from unintended pregnancies was the same as for spontaneous
abortions, as the occurrence of both is independent from women’s choices.

All estimates are age-specific, by 5-year age groups used in ONS birth and induced
abortions statistics as well as HES spontaneous abortions and ectopic pregnancies statistics.
In addition, estimates based on births and induced abortions are region-specific. Estimates of
outcomes of unintended pregnancies (1) for each age group were summed across regions to
obtain the national total by age and (2) for each region were summed across age groups to
obtain the regional total. These, in turn, were divided by the corresponding number of
women to obtain the rates of unintended pregnancy outcomes per 1,000 women in each age
group nationally and per 1,000 women aged 15-44 in each region [15].

Not all unintended pregnancies are unwanted; most (60%) are mistimed, and would have
occurred as intended births at a later date. If an unintended birth is unwanted (i.e., the
woman did not want a child now or in the future), then the cost is a social deadweight loss.
An unintended birth that is mistimed (i.e., occurs sooner than intended), however, would
have occurred as an intended birth later. Therefore, the actual cost of the mistimed birth is
the cost of not postponing that birth: if £B is the cost of an unwanted birth, the cost of a
mistimed birth is only £B(1-1/(1+r)d, where r is the rate of discount and d is the number of
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3. Results

years by which the birth would have been delayed [9]. The proportion of mistimed births
and the extent of their mistiming (i.e., the number of years before the birth would have been
intended) is age-specific, based on data from the US National Survey of Family Growth
[16]. We used a discount rate of 3.5%, as per the NICE guidelines [17].

This analysis was conducted from the perspective of the NHS. We assumed that 100% of
spontaneous abortions and ectopic pregnancies were paid for by the NHS, a percentage
which dropped to 96.7% for births and 92.4% for induced abortions [11,18].

Direct medical costs of births, induced abortions, spontaneous abortions and ectopic
pregnancies were taken from the 2009-2010 NHS reference costs, and converted to US
dollars using the historical exchange rate of 1.5847 (Table 1) [19,20]. The cost of births is
the weighted average of normal, assisted, and cesarean deliveries. The cost of induced
abortions is the weighted average of medical and surgical abortions. The cost of spontaneous
abortions is based on the assumption that 30% are performed by general practitioners (GPs)
and the rest are managed in the hospital setting [4]. The cost to the NHS of a GP visit was
taken from the Statement of Fees and Allowances, Revised Fees and Allowances 2003-2004
[21].

In 2010, there were an estimated 225,600 unintended pregnancies in England — 97% of
which (218,100) were paid for by the NHS. Of these, 155,500 led to induced abortions,
53,900 to births, 7,500 to spontaneous abortions and 1,200 thousand to ectopic pregnancies
(Table 2). London was by far the region with the largest number of unintended pregnancies
(56,000), followed by the North West (30,000) and the West Midlands (24,700) (Fig. 1).
The pattern remained: in 2010, there were 26.4 unintended pregnancies per 1,000 women in
London compared to 18.5 in the North West and 19.5 in the West Midlands. Overall, there
were 17.6 unintended pregnancies per 1,000 women in England.

Women aged 19-24 years had the highest rate of induced abortion due to unintended
pregnancies (25.9 per 1,000), compared with the national average of 12.5 per 1,000 (Table
3). In London, this rate rose to 38.1 per 1,000 in women aged 19-24 years, but also reached
26.8 and 25.5 per 1,000 for women aged 15-19 and 25-29 years, respectively. Rates of
spontaneous abortion and ectopic pregnancy due to unintended pregnancy increased with
women’s age. Women aged 25-29 and 30-34 years were the most likely to have a birth
stemming from an unintended pregnancy, with 8.5 and 9.2 per 1,000 women, respectively,
compared with a national average of 4.3 per 1,000. The greatest number of unintended
pregnancies occurred to women aged 20-24 and 25-29 years, whose rates were nearly
double the overall English average (32.9 and 28.8 per 1,000 compared with 17.6 per 1,000).
These patterns were similar across all regions.

These unintended pregnancies in 2010 cost the NHS £193,200,000 ($306,100,000) in direct
medical costs, £49,500,000 ($78,500,000) in London alone (Lure 1). Induced abortions
represent the costliest component of this sum at £142,800,000, ($221,200,000) followed by
births at £44,600,000 ($69,000,000) (Table 2).

4. Discussion

This is the first estimate of the age- and region-specific direct medical costs of unintended
pregnancy to the NHS. It will come as no surprise that London showed the largest number of
unintended pregnancies and highest costs associated with these. The urban setting of a
cosmopolitan city, with some of the most deprived boroughs in England, is the ideal setting
for unintended pregnancies: its high population density and youthful and mobile residents
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are the main risk factors for unintended pregnancy [22]. The North West and West Midlands
emerged as having many unintended pregnancies as well — though the North West had only
half as many as London, which accounted for a fourth of England’s unintended pregnancy
costs.

England has high rates of teenage pregnancy compared to other European countries, with
15% of women below 20 years of age reporting at least one pregnancy compared to 6% for
France and 4% for Sweden [1]. Consequently, the Department of Health and the NHS have
been pursuing a variety of interventions targeting younger women. In the process, they may
have overlooked the population that currently accounts for the majority of unintended
pregnancies: women aged 20-29 years, who are more likely to be sexually active and
cohabiting without being married than their younger counterparts [5,23]. While women aged
25-35 years are those most likely to have unintended pregnancies leading to births (8.5 per
1,000 women aged 25-29 years and 9.2 per 1,000 women aged 30-34 years), women aged
20-24 years are the most likely to have induced abortions (25.9 per 1,000) stemming from
an unintended pregnancy, far above the national average (12.5 per 1,000) and well above
those for teenagers (19.8 per 1,000) and women 5 years their senior (19.1 per 1,000).

Because there is no national survey from which the number of unintended pregnancies can
be estimated, we used results from a study that found that 28% of pregnancies in Edinburgh
were unintended; however, a further 22% of women surveyed were ambivalent, so that only
50% of pregnancies were deemed intended [14]. If all pregnancies that are not intended were
classified as unintended, there would be 437,600,000 unintended pregnancies paid for by the
NHS in England at a cost of £373,600,000.

This analysis addresses direct medical costs to the NHS but omits the indirect and non-
medical costs of unintended pregnancies. These societal costs of unintended pregnancy,
composed mainly of income maintenance and child support, were last studied by McGuire
in 1995, using data that dated back to 1981 [7]. Given changes to the British welfare system
(e.g., reduction in childcare tax credits and Sure Start maternity grants, end of the Health in
Pregnancy Grant and Child Trust Fund) and management of the NHS, an update would be
informative [24]. Another limitation of this analysis is that the fraction of mistimed among
unintended births and the number of years by which mistimed births are early is based on
US data. Obtaining age- and UK-specific data would allow far better estimates of the
incidence and costs of unintended pregnancies.

Similar results may apply to other developed countries, particularly those in which health
care costs are in majority shouldered by national health systems (e.g., Canada). In addition,
countries that currently focus resources and education campaigns on teenagers (e.g., the US,
France) may wish to consider whether they are not omitting a part of the problem by
neglecting women aged 20-29 years.

Regardless, it is clear that improving the usage of contraception is essential to limiting the
number of unintended pregnancies, particularly in the most at-risk age groups (i.e., 20-29
years) and areas (i.e., London, North West, West Midlands). The fact that 88% of British
women at risk of pregnancy use contraception suggests that a large number of unintended
pregnancies are due to improper contraceptive use rather than non-use of contraception.
Increased uptake of LARC (including a copper IUD for emergency contraception) in the UK
and elsewhere would reduce unintended pregnancies at a fraction of the cost, thereby
relieving the NHS and other national health care organizations of a significant burden [25].
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Table 1

Proportion of pregnancy outcomes stemming from unintended pregnancies and cost of each outcome to the
NHS

Birth | Induced abortion | Spontaneousabortion | Ectopic pregnancy

Proportion unintended(3] 12% 90% 8% 8%

Cost per eventl47.18] £1,579 2 ($2,455) £919 ($1,422) £375 ($580) £2,426 ($3,758)

This is the cost of an unwanted birth. The cost of an unintended birth in Table 2 is the weighted average of the costs of unwanted and mistimed

births: £1,579 (1-f/(1=r)d, where f is the fraction mistimed among unintended births, r is the discount rate, and d is the number of years the
mistimed birth would have been delayed; f and d are age-specific.
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Number of unintended pregnancy outcomes in 2010 and cost to the NHS

Table 2

Number (thousands) | Cost (millions)
Births 53.9 £44.6 ($69.1)
Induced abortions 1555 | £142.8 ($221.2)
Spontaneous abortions 7.5 £2.8 ($4.3)
Ectopic pregnancies 12 £3.0 ($4.6)
Total 218.1 | £193.2 ($299.2)
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