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Abstract
Background—This study was conducted to assess the potential impact of an unintended pregnancy
on women’s quality of life.

Study design—We asked 192 non-pregnant women to report how they would feel if they learned
they were pregnant using a visual analog scale (VAS), time-tradeoff (TTO), standard gamble (SG),
and willingness-to-pay (WTP) metric.

Results—Women’s anticipated responses to an unintended pregnancy varied widely. Using a VAS,
8% reported pregnancy would make them feel like they were dying. To avoid pregnancy, 28% were
willing to trade time from the end of their life (TTO), 16% of women were willing to accept an
immediate risk of death (SG), and 60% of women were willing to pay some amount of money (WTP).
On average, women reported using the VAS, TTO, and SG metrics, that an unintended pregnancy
would create a health utility state (where 0 represents death and 1 represents perfect health) of 0.487,
0.992, and 0.997, respectively.

Conclusion—The anticipated effects of pregnancy on women’s quality of life should be integrated
into cost-effectiveness analyses of family planning services.
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1. Introduction
Unintended pregnancy is common in the United States, where it is estimated that half of all
pregnancies are unintended [1]. Contraceptive services, which are provided in the hopes of
helping women avoid unintended pregnancy and abortion, have been shown to be cost-effective
when method-related costs are compared to costs of abortion services [2–8]. However, such
analyses ignore the potentially significant effect an unintended pregnancy may have on a
woman’s quality of life. As other preventive health services, which may compete with
contraceptive services for limited public health dollars, are frequently evaluated using
measures that incorporate the health service’s impact on quality of life [9], it is important that
evaluations of contraceptive services also consider effects on quality of life.

Quality-adjusted life years (QALYs) are frequently used in decision and cost-utility analyses
to mathematically represent the impact on quality of life an intervention may have. This
representation is useful when models are constructed to systematically analyze health-related
choices and consequences. QALYs are calculated by combining empiric measures of utility
values with time anticipated spent in a given health state. According to convention, utility
values range from 0 to 1, with 0 representing the state of death and 1 indicating a state “of
perfect health.” Utility values have been derived for many populations and disease states [10,
11]. Methods that have been commonly used to assess the utility of a health state include the
visual analog scale [11], the time-trade-off metric [10], the standard-gamble metric [12], and
the willingness-to-pay metric [13].

While efforts have been made to assess women’s values regarding reproductive health services
such as prenatal screening [7] and amniocentesis [4], most cost-effectiveness studies of
contraceptive services [3–9] have focused on method-related costs, and costs of pregnancy-
related health services, without considering measures of personal utility or QALYs. One
previous analysis of contraceptive services [8] that did consider QALYs reported a short-term
disutility associated with an induced abortion of 0.0385, which is equivalent to a utility value
of 0.9615 (as disutility=1-utility). However, this utility was estimated using data “elicited from
a convenience sample of female members of the research team and advisory panel using the
time-tradeoff technique.” [8] Therefore, the generalizability of these estimates is potentially
limited. In addition, as an unintended pregnancy may adversely affect a woman’s quality of
life whether or not she chooses abortion, an empiric assessment of the value women place on
avoiding unintended pregnancy (as opposed to simply avoiding an abortion) would be useful
to future decision and cost-utility analyses.

In this study, we sought to estimate, in a diverse group of sexually active women who were
trying not to become pregnant, the value placed on the health state of not being pregnant. To
assess whether estimates of utility produced using time-tradeoff techniques are similar to
estimates produced by other metrics, we measured the value women placed on not being
pregnant using additional metrics commonly-used in the literature: a visual analog scale, the
time trade-off metric previously used by Sonnenberg et al. [8], a standard gamble, and a
willingness-to-pay metric.

2. Methods
We surveyed sexually active women who stated they were not currently pregnant or trying to
become pregnant when they presented to three health centers in Pittsburgh, Pennsylvania,
during the summer of 2006. These included the University of Pittsburgh student health clinic,
a Planned Parenthood family planning clinic, and a hospital-based outpatient gynecology
clinic. English-speaking women, aged 18 to 46 years, were asked by a research assistant using
a recruitment script to complete self-administered questionnaires while they waited to see a
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clinician. Women who agreed to participate were given an information sheet that described the
risks and benefits of participating in this anonymous survey. No compensation was supplied.
This study was approved by the Institutional Review Boards of the University of Pittsburgh
and the University of California, Berkeley.

The first portion of the questionnaire included 17 questions about socio-demographic and
reproductive health information. Women who stated they were currently pregnant or trying to
become pregnant were excluded from further analyses. Women were also asked “if you found
out you were pregnant TODAY what would you most likely do?” Response options included
(1) continue the pregnancy, planning to parent, (2) continue the pregnancy, planning for
adoption, (3) have an abortion, and (4) don’t know. The second portion of the questionnaire
included 7 questions which aimed to empirically assess the utility value women place on
avoiding unintended pregnancy using four methods that have been commonly used by decision
scientists: a visual analog scale [14], time-trade off metric [15], standard gamble metric [10],
and willingness-to-pay metric [16]. Women were asked to do thought experiments in which
they envisioned a hypothetical situation in which they “learned today you were pregnant.”
They were then asked to use each of the value metrics to describe their response to that
hypothetical pregnancy scenario.

Using a visual analog scale (VAS), women were asked to place a mark on a line to describe
“How would you feel if you learned today you were pregnant?” The line’s anchors were labeled
on one end, “in perfect health,” and on the other end, “as if I was dying.” For the time-trade
off metric (TTO), women were asked to imagine they were pregnant and then asked: “Imagine
it was possible to magically not be pregnant if you gave up time at the end of your life. How
much time would you be willing to give up at the end of your life in order to avoid having to
be pregnant right now?” Women were then given 9 response options including: no time, 1 day,
2 days, 1 week, 1 month, 2 months, 3 months, 6 months, 1 year, or asked to specify an amount
of time greater than one year. With a standard gamble (SG) metric, subjects are presented 2
alternatives: one that offers the possibility of perfect health but requires the subject face some
risk of death, and an alternative which allows the subject to avoid a risk of death but will require
the subject face imperfect health. For this standard gamble (SG) metric, women were asked:
“Imagine it was possible to magically not be pregnant if you waved a magic wand. The only
problem with this wand is that it sometimes kills people who wave it. What risk of death would
you be willing to take in order to wave this wand and avoid having to be pregnant today?”
Women were then offered 5 response options ranging from no risk of death to a 10% risk of
death. For the willingness-to-pay metric (WTP), women were asked: “imagine it was possible
to magically not be pregnant if you gave up an amount of money. How much money would
you be willing to pay?” For the WTP metric, women were given 9 response options including:
no money, $10, $50, $100, $500, $1,000, $5,000, $10,000, or the option of writing in a value
more than $10,000.

To calculate utility values from women’s responses on the VAS, we measured the distance on
the VAS the woman marked from “as if I was dying” in 1 mm increments and divided it by
the distance between the two anchors which was 12 cm. In calculating the utility values from
women’s responses to the time-tradeoff (TTO) metric, we calculated the ratio of (LE - TTO)/
LE, where TTO was the time a woman reported being willing to trade from the end of her life
to avoid currently being pregnant, and LE was her life expectancy as estimated using data from
the CDC National Vital Statistics Reports (NVSR) [17]. As the life expectancies reported in
the NSVR are recorded at 5-year intervals, we used linear interpolation to adjust for age and
gender in estimating life expectancy at 1-year intervals. To calculate utility value from
women’s responses to the standard gamble (SG) metric, we calculated 1-p%, where p% was
defined as the “acceptable risk of immediate death” women reported using the survey
instrument. We did not attempt to calculate utility values from responses to the willingness to
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pay (WTP) metric as there is no accepted algorithm for doing so. Histograms are used to display
the distributions obtained using each of these metrics. We also report median, range, and mean
utility values reported by all subjects using each metric.

We chose a sample size of at least 190 subjects to ensure that mean utility estimates would
have a margin of error no greater than 7% at a 95 percent level of confidence. We used
descriptive statistics to summarize demographic and reproductive information including: age,
race, marital status, employment status, education, income, history of pregnancy, history of
unwanted pregnancy, number of births, and number of abortions. All the subjects were
currently sexually active. We also examined whether sexually active women who would
consider abortion differed from those who would not by grouping women who stated they
“didn’t know” what they would do if faced with a pregnancy with those who stated they would
“have an abortion” and grouping women who stated they would “plan to parent” with those
who would “plan for adoption.” We examined the relationship between these variables and
visual analog scores, using Student’s t-tests. Similarly, we examined the relationship between
demographic and reproductive variables and responses to the VAS, TTO, SG, and WTP metrics
using Chi-square tests and Fisher’s exact tests. Finally, we used tetrachoric correlation [18,
19] to examine whether women provided similar responses using dichotomous versions of the
utility metrics. Tetrachoric correlation statistics provide a way to separately quantify
association and similarity of category definitions. The correlation coefficient produced using
this method is interpreted the same way a Pearson’s correlation coefficient would be: a value
of +1 indicates perfect positive correlation, values 0.5–1 are consider a “large” correlation and
less than 0.3 as a small correlation. Negative numbers are used to indicate a negative
correlation. When we created dichotomous versions of the utility metrics, we compared women
who anticipated that an unintended pregnancy would in any way adversely affect their current
health to those who stated that a pregnancy would have no effect on their current situation. All
analyses were performed using Stata 9.0

3. Results
We recruited 219 sexually active women from June to September 2006. Eleven women who
were pregnant, 9 who were trying to become pregnant, 4 women who completed less than half
of the survey, and 3 women who were over 46 years of age were excluded. The demographic
characteristics of the 192 women included in our study are presented in Table 1. Reproductive
characteristics are reported in Table 2.

The proportion of women who indicated that learning they were pregnant today would
adversely impact the quality of their life varied when different metrics were used (Table 3).

Using a visual analog scale, 8% of respondents reported a pregnancy would make them feel
“like they were dying” and 6% reported they anticipated they would feel “in perfect
health” (Fig. 1). When these responses were converted to utilities, the mean utility reported by
respondents using the VAS was 0.489.

When women were asked to use the time-tradeoff metric, we found 25% of women were willing
to trade some time from the end of their life (range 1 day to “any amount”). As shown in Fig.
2, the distribution of utility values obtained using the time-trade-off metric was highly skewed.
The median utility value reported using the TTO metric was 1.0 with a range from 0.830 to
1.0.

Using the standard gamble metric, we found 16% of women were willing to accept an
immediate risk of death to avoid an unintended pregnancy. However, again the distribution of
responses was highly skewed (Fig. 3). Using the WTP metric, 60% of women indicated a
willingness to pay some amount of money to avoid currently being pregnant (Fig. 4). The
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median amount of money women were willing to pay to avoid currently being pregnant was
$100 (range 0 to “any amount”). Women with higher annual incomes were not more likely to
report they were willing to pay larger amounts of money to avoid currently being pregnant
(p=0.10).

With all metrics, women who reported that if they found out today they were pregnant they
would most likely “have an abortion” were more likely to indicate pregnancy would adversely
affect their quality of life than women who stated they would plan to parent, plan for adoption
or didn’t know (Table 3, column 2). Using the VAS, among women who would have an
abortion, 26% reported that a pregnancy would make them feel like they were dying, compared
to 0%, 1% and 8% among women who would plan to parent, plan for adoption, or didn’t know,
respectively. Using the TTO and SG, utility values placed on avoiding pregnancy were
considerably higher among women who would consider abortion than among those who would
not. With the WTP metric we found that among women who reported they would most likely
have an abortion, 94% were willing to pay some amount of money to avoid currently being
pregnant, compared to 83% of women who would plan for adoption 72% of women who didn’t
know what they would do if faced with an unintended pregnancy and 37% of women who
would plan to parent.

With most metrics used, women’s marital status was related to how much an unintended
pregnancy would impact their quality of life; women who were married were less likely to
indicate that pregnancy would adversely affect their quality of life (Table 3, column 3). In
addition, women’s race/ethnicity was associated with how much an unintended pregnancy
would impact their quality of life. In general, white women placed more value on avoiding
pregnancy than black women (Table 3, column 4). Age, income, having a college education,
employment status, gravidity, and parity did not have a consistent impact on measures of utility
placed on avoiding pregnancy.

Analysis of dichotomized responses with tetrachoric correlation showed significant correlation
between responses indicating that pregnancy would adversely affect current health provided
with each of four metrics (Table 4). Responses provided using the VAS, SG, and WTP metrics
were highly correlated. However, responses provided using the VAS and TTO were less likely
to correlate in indicating that pregnancy would adversely affect a woman’s current health as
many women who used the VAS to indicate that a pregnancy would adversely affect their
current state of health were not willing to trade any time from the end of their life to avoid the
negative impact they perceived a pregnancy would entail.

4. Discussion
When we surveyed an ethnically diverse group of 192 sexually active women about the value
they place on avoiding pregnancy, we found that most (94%) women reported they would feel
in less than perfect health if they learned today they were pregnant and over half of women
were willing to pay some amount of money to avoid learning today they were pregnant. While
the estimates of disutility generated varied depending whether the VAS, TTO, or SG metrics
were used, women who used one metric to indicate pregnancy would pose a disutility were
more likely to also indicate disutility using other metrics. The utility women placed on avoiding
pregnancy varied significantly by race, marital status and whether or not the woman would
consider abortion, but less so by income or educational attainment. However, in almost all
cases, women reported becoming pregnant would result in greater disutility than was
previously reported when Sonnenberg et al [8] studied the anticipated impact of an abortion
on a woman’s quality of life.
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This study builds on prior work by prospectively examining the value a diverse group of women
place on avoiding pregnancy. However, the study does have some limitations. The survey was
conducted in a single metropolitan area, and the data collected do not allow us to examine
whether responses varied by site. The survey was self-administered and it is possible that some
women did not understand the “thought experiments” they were asked to engage in. Further,
the women who participated in this study were not currently pregnant, and their responses
about how a pregnancy would impact their quality of life may differ from the responses they
would provide when truly faced with an unintended pregnancy. Variables describing women’s
reproductive history were self-reported, and while the use of an anonymous survey can
diminish social acceptability biases, self-reported abortion histories are notoriously unreliable.
In addition, value placed on avoiding pregnancy may differ for younger teens, and for women
in other parts of the world. Future studies should therefore collect data from women who are
younger than 18 years and women in other geographic locations. Finally, future studies should
explore other dimensions of why an unintended pregnancy might adversely impact a woman’s
quality of life, such as concern about exacerbating a health condition or risk of domestic
violence.

The results of this study emphasize that not all women seeking contraception place the same
value on avoiding pregnancy. While it is important that this information be incorporated into
cost-effectiveness analyses, these results also emphasize the importance of clinicians eliciting
women’s attitudes towards an unintended pregnancy. For women who indicate that an
unintended pregnancy would adversely impact their quality of life, contraceptive counseling
should be offered in the same way that other preventive health measures (that patients may not
actively seek out on their own) are provided.

Overall, the findings of this study indicate that an unintended pregnancy has measurable
adverse effects on women’s quality of life that can and should be incorporated into cost-
effectiveness analyses of family planning services. However, further research is needed to
elucidate which metrics yield the most valid estimates of the utility women place on avoiding
unintended pregnancy. In addition, in order to convert measured utilities into QALYs, future
studies will need to examine how long women with an unintended pregnancy would spend in
a given health state.
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Fig. 1.
Fraction of population (or percent of respondents) reporting a given utility associated with
unintended pregnancy as measured using a visual analog scale.

Schwarz et al. Page 8

Contraception. Author manuscript; available in PMC 2009 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig. 2.
Fraction of population (or percent of respondents) reporting a given utility associated with
unintended pregnancy as measured using the Time-Tradeoff metric.
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Fig. 3.
Fraction of population (or percent of respondents) reporting a given utility associated with
unintended pregnancy as measured using the standard gamble metric.

Schwarz et al. Page 10

Contraception. Author manuscript; available in PMC 2009 September 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig. 4.
Distribution of amount of money women were willing to pay to avoid an unintended pregnancy.
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Table 1
Sociodemographic and reproductive characteristics of study participants

Characteristic Total (N=192)

No. (%)
Age, in years, mean (standard deviation) 25 (6)
                       median (range) 23 (18–46)
Race/ethnicity
  White 138 (72)
  Black 39 (20)
  Latina 1 (1)
  Asian 2 (1)
  Other/Mixed 12 (6)
Marital status*
  Never married 95 (45)
  Married 16 (8)
  Living as married 53 (28)
  Separated, divorced, or widowed 12 (6)
Education
  Middle school 1 (1)
  High school graduate 35 (18)
  Vocational school or some college 92 (48)
  College degree 42 (22)
  Graduate or professional degree 22 (11)
Income*
  <$20,000 93 (48)
  $20,001–$40,000 31 (16)
  $40,001–$60,000 21 (11)
  $60,001–$80,000 9 (5)
  >$80,001 14 (7)

*
Marital status was not reported by 16 subjects, income was not known/reported by 24 women.
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Table 2
Reproductive characteristics of study participants

Characteristic Total (N=192)

No. (%)
Reproductive history
  Prior pregnancy 65 (34)
  Prior birth 45 (23)
  Prior abortion 29 (15)
Method of contraception used at last sex
  Hormonal 131 (68)
  Barrier 91 (47)
  Rhythm/Withdrawal 31 (16)
  Sponge/Spermicide 6 (3)
  Intrauterine device 2 (1)
  Lesbian 5 (3)
  None 11 (6)
Desire to have a child in the future 160 (83)
Opposed to abortion
  No 129 (67)
  Yes 48(25)
  Don’t know 15 (8)
If pregnant today would most likely
  Plan to parent 89 (46)
  Plan for adoption 6 (3)
  Have an abortion 39 (20)
  Don’t know 58 (30)
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Table 4
Tetrachoric correlation* between responses indicating pregnancy would adversely affect current health provided with
each of four metrics

Time-tradeoff Visual analog scale Standard gamble Willingness-to-pay
Time-tradeoff 1.00 -- -- --
Visual analog scale 0.16 1.00 -- --
Standard gamble 0.78 1.00 1.00 --
Willingness-to-pay 0.84 1.00 0.59 1.00
*
Tetrachoric correlation statistics provide a way to separately quantify association and similarity of category definitions. The correlation coefficient

produced using this method is interpreted as follows: a value of +1 indicates perfect positive correlation, values 0.5–1.0 indicate a large correlation and
less than 0.3 a small correlation. The dichotomous versions of the utility metrics presented here compare women who anticipated that an unintended
pregnancy would in any way adversely affect their current health to those who stated that a pregnancy would have no affect on their current situation. All
women who used the standard gamble and willingness to pay metrics to indicate that they anticipated a pregnancy would have some adverse impact on
their present health indicated that pregnancy would adversely impact their health with the VAS.
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