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1Department of Obstetrics, Gynecology and Reproductive Sciences, Yale School of Medicine, 
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2Department of Psychiatry, Yale School of Medicine, New Haven, CT
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Abstract

OBJECTIVE—To quantify the association of pregnancy context and health-related quality of life 

(HRQoL).

STUDY DESIGN—English- or Spanish-speaking women, aged 16–44, with pregnancies <24 

weeks gestation were enrolled in this cross-sectional study between June 2014 and June 2015. 

Participants completed self-assessments of pregnancy “context,” including: timing, intention, 

wantedness, desirability, happiness, and planning (measured with the London Measure of 

Unplanned Pregnancy). HRQoL was measured using the Patient Reported Outcomes Measurement 

Information System Global Short Form (PROMIS-GSF). Associations between measures of 

pregnancy context and HRQoL scores in the lowest tertile were examined using multivariable 

logistic regression to adjust for potential confounding variables.

RESULTS—We enrolled 161 participants (mean age=27.2±6.6 years). Only 14% self-identified 

as White, non-Hispanic; 42% Hispanic, 37% Black, non-Hispanic, and 7% multiracial. Most 

(79%) participants were unmarried, and 75% were parenting. Mean gestational age was 9±4.6 

weeks. In unadjusted models, women reporting mixed feelings about wanting to have a baby, an 

undesired pregnancy, or feeling unhappy about learning of their pregnancy more frequently had 

low mental and physical HRQoL compared to women reporting wanted, desired, happy 

pregnancies. Women with an unplanned pregnancy or pregnancy occurring at the wrong time also 

had lower physical HRQoL than women reporting pregnancies that were planned or happened at 

the right time. However, after multivariate adjustment, including history of depression, pregnancy 

contexts were not associated with low mental or physical HRQoL.
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CONCLUSIONS—After adjusting for multiple confounders, pregnancy context is not 

significantly associated with HRQoL.

IMPLICATIONS—The focus on pregnancy intention in public health programs may not 

sufficiently assess multidimensional aspects of pregnancy context and may not align with patient-

centered outcomes such as HRQoL.

Keywords

London Measure of Unplanned Pregnancy; PROMIS; Pregnancy intention; Quality of life; 
Unplanned pregnancy

INTRODUCTION

Public health systems have focused on reducing rates of unintended pregnancy [1–4], which 

has been associated with lower rates of prenatal care and increased risk of preterm birth [2–

9]. However, there is a paucity of data evaluating the impact of unintended pregnancy on 

women’s health and lives [8]. Previous comparative and cost effectiveness assessments of 

strategies to prevent unintended pregnancy have predominantly been conducted from the 

perspective of society, the health care system, insurance companies, or various government 

programs (e.g., Medicaid) [9–13], rather than being patient-centered. However, to 

incorporate women’s perspectives into comparative effectiveness research aimed at 

improving pregnancy outcomes, we need robust patient-centered measurements, such as 

health-related quality of life (HRQoL) to more comprehensively understand the association 

between unintended pregnancy and psychosocial health and well-being.

HRQoL is a standard, quantifiable, multi-dimensional measure of the physical, functional, 

social and psychological impact that a disease or health state has on an individual’s quality 

of life [14–17]. Assessments of HRQoL can improve patient care by aiding decision-

making, and informing resource allocation and healthcare policy [14–17]. Improvement in 

HRQoL is a central public health goal highlighted in Healthy People 2000, 2010, and 2020 

[16]. However, we lack essential data evaluating the association of unintended pregnancy 

and women’s HRQoL.

To understand whether unintended pregnancy is associated with HRQoL and incorporate 

recent calls for improved measurements of unintended pregnancy [8,18–21], we evaluated 

multiple pregnancy “contexts” including assessments of pre-pregnancy perceptions 

(pregnancy intention, wantedness, planning), in addition to including assessments of post-

conception (after pregnancy diagnosis) perspectives (pregnancy timing, desirability, 

happiness). By evaluating pregnancy contexts that include both assessments of pre-

pregnancy perceptions and women’s assessments after pregnancy diagnosis, we aimed to 

address multidimensional aspects of unintended pregnancy [18] and incorporate ideas about 

the ways in which “women’s preconception desires and emotional orientations toward 

pregnancy may evolve after conception has occurred [19].” This approach also addresses 

criticisms of previously overly simplistic and dichotomous characterization of pregnancies 

as intended or unintended [20], which may not be relevant to some women [21].
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We hypothesized that suboptimal pregnancy context, specifically pregnancies that were 

unintended, unplanned, unwanted, undesired, that occurred at the wrong time, or that women 

described as feeling unhappy about, would be associated with low HRQoL among a diverse 

group of pregnant women.

MATERIALS AND METHODS

Study setting and design

We recruited women presenting for pregnancy testing or abortion services at clinical sites in 

New Haven, CT, from June 2014 to June 2015. Research staff screened interested women for 

eligibility, and offered study participation to all eligible women. Women were eligible if they 

were English or Spanish speaking, pregnant at <24 completed weeks gestational age, 15–44 

years of age, and completed study enrollment within 1 week of their pregnancy test or pre-

operative clinic visit. A total of 361 women were screened and 269 women were determined 

to be eligible; 196 were interested in participating and 164 enrolled. One individual provided 

consent but did not complete the enrollment questionnaire and another two individuals 

initially tested positive for pregnancy were subsequently found not to be pregnant. We 

collected data in person using self-administered paper questionnaires, primarily at clinical 

sites of enrollment. A small percentage (<5%) of questionnaires were completed in a public, 

community setting (e.g. restaurant) to accommodate participants’ schedules. Overall, 161 

participants contributed data to this analysis.

Measures of Pregnancy Context

At enrollment, contextual questions regarding specific circumstances and conditions related 

to the pregnancy were asked, referencing the time period either just prior to pregnancy or 

around conception. These context measures included assessments of pre-pregnancy 

perceptions: pregnancy intention (“Just before I became pregnant: a) I intended to get 

pregnant, b) My intentions kept changing, c) I did not intend to get pregnant”); whether 

pregnancy was wanted (“Just before I became pregnant: a) I wanted to have a baby, b) I had 

mixed feelings about having a baby, c) I did not want to have a baby”); and pregnancy 

planning which was assessed using the 6-item London Measures of Unplanned Pregnancy 

(LMUP) [22]. The LMUP is scored from 0–12, with scores of 0–3 categorized as unplanned, 

4–9 as ambivalent, and 10–12 as planned. Context measures also included assessments of 

post-conception (after pregnancy diagnosis) perspectives: pregnancy timing (“In terms of 

becoming a mother (first time or again), I feel that my pregnancy happened at the: a) right 

time, b) ok but not quite right time, c) wrong time”); whether pregnancy was desired, (“Is 

this pregnancy desired? a) Yes, b) No, c) Not sure”); and happiness with pregnancy news 

(“Rate how happy or unhappy you felt when you found out you were pregnant: a) very 

happy, b) somewhat happy, c) neither happy nor unhappy, d) somewhat unhappy, e) very 

unhappy, f) don’t know”). This measure was categorized for analysis as: (a) very or 

somewhat happy; (b) neither happy nor unhappy, don’t know; and (c) somewhat or very 

unhappy. Questions on pregnancy timing, intention, and wantedness come from the LMUP. 

All measures of pregnancy context were evaluated as 3-level categorical variables, including 

a category to assess ambivalence.
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While consistent with the previous literature [22], some of these measurements of pregnancy 

context differ from those produced by the National Survey of Family Growth (NSFG). 

NSFG data provide large sample sizes, however retrospective pregnancy assessments 

(questions about pregnancy are asked after a woman has given birth) are subject to recall and 

social desirability bias [18,20]. NSFG focuses on “timing-based” measures of unintended 

pregnancy including whether women wanted a baby/another baby, and if they did, whether 

they wanted that baby sooner or later than the referenced pregnancy actually occurred, and 

assumes that contraceptive use reflects pregnancy intentions. Answers are used in a complex 

algorithm to characterize unintended pregnancies as unwanted or mistimed. Similarly, 

“desire” has been measured in NSFG data [18] by combining responses to various questions 

about happiness about pregnancy, wanting to be pregnant, trying to become pregnant, and 

whether pregnancy happened on time. Unlike the current study, it is essential to note that 

women participating in the NSFG were never directly asked whether the pregnancy was 

unintended, unwanted or mistimed.

Measures of HRQoL

At enrollment, we assessed HRQoL using the Patient Reported Outcomes Measurement 

Information System (PROMIS) Global Short Form (GSF) (Appendix A), a multi-

dimensional instrument developed by the National Institutes of Health to reliably assess 

patients’ self-reported health and measure HRQoL [23–26]. The PROMIS GSF includes a 

validated questionnaire that identifies physical and mental health domains affected by a 

certain disease or health state [25]. Ten questions comprise the PROMIS-GSF, with nine 

questions utilizing a 5-point response scale and pain intensity assessed using an 11-point 

scale [25]. We included assessments of physical health because for many conditions 

individuals’ understanding and perceptions about their pregnancy could be associated with 

perceptions about their physical health and thus HRQoL. Separate domain scores for GSF 

Mental and Physical Health components are calculated based on responses to select 

PROMIS-GSF questions. Converting several response values and summing domain question 

scores based on preset algorithms yields PROMIS domain raw scores, from which T-score 

metrics are calculated [23]. The primary outcome measures in this study are T-scores for 

PROMIS-GSF Mental and Physical domains. T-score distributions are standardized and 50 

represents the U.S. population mean [24]. Low PROMIS T-scores represent lower quality of 

life. For this analysis, low HRQoL was defined as the lowest tertile of GSF mental and 

physical health domains, a clinically meaningful differentiation.

Potential confounding variables

We collected sociodemographic information at enrollment, including age, race and ethnicity, 

level of educational attainment, employment status, and relationship status. We asked 

participants whether they had ever been diagnosed with a chronic medical condition (e.g. 

asthma, diabetes, thyroid problem) including depression and anxiety. Substance use during 

the 3 months prior to the home interview was ascertained, including smoking and tobacco 

use, marijuana use and alcohol consumption. We assessed reproductive history, including 

parity, previous miscarriage, previous abortion, and age of first pregnancy. Gestational age 

was based on reported last menstrual period or clinician’s estimate of gestational age at time 

of enrollment.
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Statistical analysis

We performed descriptive and bivariate analyses using the chi-square and Fisher’s exact tests 

as appropriate. Logistic regression modeling was used to evaluate the association between 

pregnancy context measures and dichotomized measures of HRQoL, producing unadjusted 

and adjusted odds ratio (OR) estimates and 95% confidence intervals (CI). Multivariable 

logistic regression was performed to adjust for potential confounding variables using 

backwards selection at α=0.10. For each model, the measure of pregnancy context and an 

indicator variable for recruitment site were included. All statistical analysis was performed 

using SAS 9.4 (SAS Institute, Cary, NC).

The study protocol was reviewed and approved by the Yale University Human Research 

Protection Program. Written consent was obtained from study participants prior to 

enrollment.

RESULTS

Sample characteristics

Participants ranged in age from 16–44 years with an average age of 27(±6.6) years; mean 

estimated gestational age at enrollment was 9(±4.6) weeks (Table 1). Twenty-six percent 

completed the study in Spanish and the remainder in English (74%). Forty-two percent self-

identified as Hispanic, 37% Black, non-Hispanic, 14% White, non-Hispanic and 7% 

multiracial. Most participants had a high school degree or less (61%), and had a previous 

birth (75%). Approximately half (48%) were employed either part-time or full-time, 52% 

identified as homemaker or unemployed. Previous abortion was reported by 44%. Some 

participants reported a previous diagnosis of depression (21%) or anxiety (21%). In the 3 

months prior to enrollment, 32% reported tobacco use and 23% reported smoking marijuana, 

while 52% reported alcohol consumption. Most (61%) participants were planning to parent, 

26% planned abortion, 1% planned adoption, and 13% were unsure of their plans for this 

pregnancy. Participant’s reports of the context of their pregnancy varied considerably (Table 

1), as did measures of HRQoL.

Mean PROMIS GSF Mental T-score among the study sample was 50.1(±9.8), ranging from 

28.4 to 67.6, and the mean PROMIS-GSF Physical T-score was 48.4(±8.5), ranging from 

29.6 to 67.7. In bivariate analyses, the following participant characteristics were 

significantly associated with scoring in the lowest tertile for mental HRQoL: age older than 

25 years (p=0.01), history of depression (p<0.001) or anxiety (p=0.0002), no previous 

abortion (p=0.02), and being recruited from an abortion clinic (p=0.04). History of 

depression (p<0.0001) or anxiety (p=0.0006), were also significantly associated with scoring 

in the lowest tertile for physical HRQoL.

Association of pregnancy context with mental health domain scores

Chi-square analyses demonstrated that one measure of pregnancy context, happiness 

(p=0.03), demonstrated significant association with PROMIS-GSF mental health HRQoL 

scores (Table 1). In unadjusted models (Table 2), women reporting mixed feelings about 

wanting to have a “baby” (OR=2.47, 95%CI 1.06–5.74), undesired pregnancy (OR=2.31, 
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95%CI 1.07–5.01), or feeling unhappy or very unhappy about pregnancy news (OR=2.91, 

95%CI 1.17–7.27), had increased odds of low mental HRQoL compared to women reporting 

that the pregnancy was wanted, desired, and that they felt happy about the pregnancy. After 

multivariate adjustment, measures of pregnancy context were not significantly associated 

with lower PROMIS-GSF mental health scores.

Association of pregnancy context with physical health domain scores

In bivariate analyses, pregnancy timing (p=0.02) and happiness (p=0.04) were associated 

with physical HRQoL scores (Table 1). In unadjusted models (Table 3), women reporting 

mixed feelings about wanting to have a “baby” (OR=2.56, 95%CI 1.02–6.48), an unplanned 

pregnancy (OR=2.75, 95%CI 1.02–7.42), that the pregnancy occurred at the wrong time 

(OR=3.34, 95%CI 1.35–8.30), an undesired pregnancy (OR=2.61, 95%CI 1.15–5.93), or 

reported feeling unhappy or very happy about pregnancy news (OR=3.06, 95%CI 1.20–7.82) 

had increased odds of low physical HRQoL, compared to women reporting that the 

pregnancy was wanted, planned, occurred at the right time, was desired, and that they felt 

happy about the pregnancy. Following multivariate adjustment, measures of pregnancy 

context were not significantly associated with lower PROMIS-GSF physical health scores.

DISCUSSION

In this diverse cohort of pregnant women, we found that in unadjusted analyses pregnancy 

wantedness, desirability and happiness were associated with low mental HRQoL, and 

wantedness, planning, timing, desirability, and happiness were associated with low physical 

HRQoL. Of note, despite the public discourse and health care policy focused predominantly 

on unintended pregnancy, there was no association between unintended pregnancy and low 

HRQoL which supports and expands on recent research that challenges current constructs 

and highlights limitations of traditional measures of pregnancy intention and planning [18–

21,27,28].

For example, the concepts of pregnancy intention and planning are not relevant for many 

women [18,21,27,28]. Among low income African-American and white women [21], 

“decisions about the acceptability of a pregnancy are often determined after the pregnancy 

has already occurred.” For these women, pregnancy intention may be aspirational and may 

not adequately represent women’s current life circumstances once pregnancy occurs. As 

time elapses between planning a pregnancy, becoming pregnant, and continuing or 

terminating a pregnancy, circumstances change and partner relationships, financial 

instability, or deteriorating health, can all influence how women contextualize their 

pregnancy. Focusing solely on pregnancy intention, especially in a dichotomous fashion 

(intended or unintended), is overly simplistic and lacks sufficient depth to meaningfully 

understand the realities of pregnancy. These examples are emblematic of our insufficient 

characterization of a complex problem and the need for new measures [20].

After adjustment for confounding variables, we found no association between pregnancy 

contexts and mental or physical HRQoL. These results add to the growing criticism that 

previously identified associations between unintended pregnancy and negative maternal and 

neonatal outcomes are weak and inconsistent [8,29], which may be due to methodological 
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flaws such as retrospective assessments of pregnancy intention which are subject to recall 

and social desirability bias [18], and emphasize the importance of appropriate adjustment for 

potential confounders [30]. Given that history of depression was retained as a covariate in all 

multivariable models, these findings also point to the need to further understand the complex 

relationship between women with a history of depression and reproductive health, and for 

future research on pregnancy contexts to include information of women’s history of 

depression as essential covariates.

Strengths of this study include that pregnancy contexts and HRQoL measurements were 

assessed shortly after pregnancy diagnosis, the diversity of the participants and expected 

pregnancy outcomes, and the fact that questionnaires were administered in both English and 

Spanish. An additional strength is the use of the well-validated PROMIS-GSF [21] to 

measure HRQoL. Further, assessment of multiple potential confounding variables allowed 

multivariable adjustment, strengthening the conclusions that can be drawn from this 

analysis.

Our analysis may be limited by data collection from a single urban area. However, a recent 

analysis [31] found that New Haven, CT, where this study was conducted, is the 

metropolitan area most similar in demographic characteristics to the U.S. overall. It is also 

worth noting that some assessments of pre-pregnancy perspectives (e.g. pregnancy intention 

and wantednesss) were measured in women who were already pregnant. Furthermore, the 

pregnancy context measures for intention and wantedness did not include answer options for 

women that may have a more passive viewpoint on these context (e.g. “not really thinking 

about pregnancy”), which is relevant for some women [23]. However, these questions on 

intention and wantedness are taken verbatim from the validated London Measure of 

Unplanned Pregnancy [18]. Additionally, it is important to acknowledge that questions from 

the PROMIS-GSF assess overall general health, and questions on emotional problems, 

fatigue, and pain (Appendix A) refer to the “past 7 days.” Women were not directed to 

answer questions with respect to the recent pregnancy diagnosis specifically, which could 

mean that women answered without incorporating how this pregnancy diagnosis may be 

affecting their overall mental and physical health. Finally, our sample size may have limited 

our ability to demonstrate statistically significant associations between measures of 

pregnancy context and HRQoL, with some estimates exhibiting wide confidence intervals. 

Further research with larger sample sizes would be informative.

While the concept of HRQoL is applicable to all patient populations and health states, the 

transient nature of pregnancy may require a different conceptual model [32,33] than that 

used for chronic diseases like cancer and diabetes that have extensive research literature 

regarding assessment of HRQoL. Further testing with domain specific PROMIS measures 

(e.g. companionship, social isolation), could lead to further understanding of the association 

between pregnancy contexts and HRQoL [19,20]. Taking into consideration its retention in 

all multivariable models, it is important to assess a history of depression when evaluating the 

relationship between pregnancy context and HRQoL.
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Appendix A. Patient-Reported Outcomes Measurement Information System 

(PROMIS) Global Short Form21

Please respond to each item by marking one box per row. Excellent Very good Good Fair Poor

Global01: In general, would you say your health is:

Global02: In general, would you say your quality of life is:

Global03: In general, how would you rate your physical health?

Global04: In general, how would you rate your mental health, 
including your mood and your ability to think?

Global05: In general, how would you rate your satisfaction with 
social activities and relationships?

Global09: In general, please rate how well you carry out your usual 
social activities and roles. (This includes activities at home, at 
work and in your community, and responsibilities as a parent, 
child, spouse, employee, friend, etc.)

Global06: To what extent are you able to carry out your everyday 
physical activities such as walking, climbing stairs, carrying 
groceries, or moving a chair?

In the past 7 days…

Global Physical Health raw score21 = sum of Global03, Global06, Global07 (rescored), Global08 (rescored)

Global Mental Health raw score21 = sum of Global02, Global04, Global05, Global10 (rescored)
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