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Abstract

Background: Patient-centered care is a pillar of quality health care and is important to patients experiencing infertility.
In this study we used empirical, in-depth data on couples’ experiences of infertility treatment decision making to
inform and revise a conceptual framework for patient-centered fertility treatment that was developed based on
health care professionals’ conceptualizations of fertility treatment, covering effectiveness, burden, safety, and costs.

Methods: In this prospective, longitudinal mixed methods study, we collected data from both members (separately) of
37 couples who scheduled an initial consult with a reproductive specialist. Data collection occurred 1 week before the
initial consultation, 1 week after the initial consultation, and then roughly 2, 4, 8, and 12 months later. Data collection
included semi-structured qualitative interviews, self-reported questionnaires, and medical record review. Interviews were
recorded, transcribed, and content analyzed in NVivo. A single coder analyzed all transcripts, with > 25% of transcripts
coded by a second coder to ensure quality control and consistency.

Results: Content analysis of the interview transcripts revealed 6 treatment dimensions: effectiveness, physical and
emotional burden, time, cost, potential risks, and genetic parentage. Thus, the revised framework for patient-centered
fertility treatment retains much from the original framework, with modification to one dimension (from safety to
potential risks) and the addition of two dimensions (time and genetic parentage). For patients and their partners making
fertility treatment decisions, tradeoffs are explicitly considered across dimensions as opposed to each dimension being
considered on its own.

Conclusions: Patient-centered fertility treatment should account for the dimensions of treatment that patients and their
partners weigh when making decisions about how to add a child to their family. Based on the lived experiences of
couples seeking specialist medical care for infertility, this revised conceptual framework can be used to inform patient-
centered treatment and research on infertility and to develop decision support tools for patients and providers.
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Plain English summary
Couples who are experiencing infertility must weigh
multiple factors when making decisions about medical
testing and treatment for infertility. It is important they
receive care that is “patient-centered”, that is, care that
is sensitive to their preferences, needs, and values. Pre-
viously, a conceptual framework was developed based
on health care professionals’ conceptualizations of fer-
tility treatment to explain the dimensions of treatment

including effectiveness, burden, safety, and costs. In this
study we used data from patients and their partners to
evaluate and refine this framework.
We collected data through interviews, questionnaires,

and medical records from both members of 37 couples
who scheduled a new appointment with a reproductive
specialist. Data collection occurred 1 week before the
first appointment, 1 week after the appointment, and
then roughly 2, 4, 8, and 12 months later. Our careful
examination of the data revealed 6 treatment dimen-
sions: effectiveness, physical and emotional burden, time,
cost, potential risks, and genetic parentage. This was
similar to the framework developed with health care
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professionals with a few modifications. We also noted
that for patients and their partners making fertility treat-
ment decisions, tradeoffs were considered across dimen-
sions as opposed to each dimension being considered on
its own. These results can inform patient-centered treat-
ment, research in infertility, and the development of
decision support tools for patients and providers.

Background
The Institute of Medicine has long prioritized patient-
centeredness in care, that is, “providing care that is
respectful of and responsive to individual patient pref-
erences, needs, and values and ensuring that patient
values guide all clinical decisions” [1]. However, patient-
centeredness has been called a “neglected outcome” in
fertility care [2]. Research from Europe has suggested that
while patients from many different countries view patient-
centered fertility care similarly [3], there is a gap in prio-
rities between patients and reproductive specialists. In a
discrete choice experiment in Dutch and Belgian fertility
clinics, reproductive specialists overestimated how much
patients value pregnancy rates and underestimated the
value patients place on patient-centered care [4]. Research
from Sweden has evaluated the quality of fertility care as
perceived by men, women, and health care professionals
[5–7]. Overall, relatively little empirical work on patient-
centered care has been conducted, especially in the United
States (US), where health insurance coverage of testing
and treatment varies widely by state.
Decisions regarding testing and treatment for infer-

tility can be complicated by the presence of multiple de-
cision makers who necessarily bear different costs and

may have conflicting preferences for how to resolve in-
fertility. When couples are seeking treatment, patient-
centered fertility care should balance the preferences,
needs, and values of both members of the couple. While
couples seeking medical treatment for infertility osten-
sibly do so because they strongly desire to have a child,
this goal is balanced by other priorities [8], particularly
maintaining a close relationship with a partner [9].
In 2014, Dancet et al. proposed a framework for

patient-centered fertility treatment with four dimen-
sions of fertility treatment that directly affect patients
and influence their treatment decisions, namely effect-
iveness, burden, safety, and costs [10]. They placed the
patient at the center of their framework, noting that
too often in clinical practice and research the perspec-
tives of patients are left unexplored or are presented as
secondary to professional views. However, the authors
also noted that the four treatment dimensions included
in the model were derived from health care profes-
sionals’ conceptualizations of fertility treatment, rather
than from patients themselves. They called for empir-
ical research on patients’ experiences of infertility treat-
ment decision making to revise the model while
keeping patients at the center.
In the context of a prospective, longitudinal cohort

study on US couples’ infertility decision making, we ex-
amined a subset of patients and their partners who pur-
sued multiple medical treatments for infertility. We
provide data from each couple’s decision-making process
on the four dimensions outlined in the original frame-
work from Dancet et al. (2014) [10]. We then present a
revised framework based on empirical evidence from the
experiences of real patients (Fig. 1).

Fig. 1 Conceptual framework for patient-centered fertility treatment
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Methods
Participants
We recruited new patients and their partners from an
infertility practice at a large academic medical center in
suburban Milwaukee, Wisconsin. Our target sample size
of 35 couples was based on our goal of reaching theore-
tical saturation (“redundancy”) [11]. Between May and
November of 2013, letters detailing the research study
were mailed to new patients who scheduled first consulta-
tions with a reproductive specialist and who met prelimin-
ary criteria: (1) an address within 30 miles of the clinic; (2)
a partner who had not already been contacted about the
study; and (3) a first-consultation date at least 1 week in
the future. Because of the short window of time to recruit
to the study before the first appointment, people were
only invited to participate once; no follow-up attempts
were made. Potential participants who responded to the
letter and who met additional inclusion criteria, including
having a partner who was willing to participate, not having
previously had a child using any assisted reproductive
technology (ART) or any fertility treatments under the
care of a reproductive specialist, comfort communicating
in English, and the ability to provide baseline data before
the first appointment with the reproductive specialist,
were invited to join with their partner. Forty-one respon-
dents and their partners were eligible, enrolled in the
study, and provided written informed consent; 37 couples
completed the year-long study (Table 1). The study was
approved by the Medical College of Wisconsin/Froedtert
Hospital Institutional Review Board.

Procedure
Each participant contributed data at six time points over
12 months, completing surveys, in-depth one-on-one in-
terviews, and granting medical-record access. Each mem-
ber of the participating couples was interviewed separately
at: (1) 1 week prior to the first scheduled consultation
with the reproductive specialist; (2) 1 week after the first
consultation; (3) after receiving test results or about 2
months after the first consult if no testing was done; (4) 4
months post-consult; (5) 8 months post-consult; and (6)
12 months post-consult. Once paired with one of the two
trained interviewers, participants remained with the
same interviewer across all time-points. At each time-
point, participants completed a self-administered ques-
tionnaire using REDCap [12] and then participated in a
semi-structured interview. Couples who became preg-
nant or completed an adoption during the study period
(and so were not currently making fertility-related
treatment decisions) did not participate in interviews at
the 2-month, 4-month, and 8-month time points, but
they were contacted via email with a link to REDCap so
they could complete surveys. All interviews were audio-
recorded and transcribed verbatim.

Table 1 Sample characteristics at baseline

Descriptor, n (%) Patients Partners

Gender N = 37 N = 37

Female 37 (100.0%) 2 (5.4%)

Male 0 (0%) 35 (94.6%)

Age

≤ 30 16 (43.2%) 10 (27.0%)

31–40 18 (48.7%) 19 (51.4%)

≥ 41 3 (8.1%) 8 (21.6%)

Race

White 32 (86.5%) 34 (91.9%)

Black or African American 2 (5.4%) 2 (5.4%)

Asian 2 (5.4%) 1 (2.7%)

Multiple 1 (2.7%) 0 (0%)

Educational Attainment

Some High School or HS Grad/GED 3 (8.1%) 6 (16.2%)

Some College/Tech Degree/AA 3 (8.1%) 6 (16.2%)

College Degree (BA/BS) 16 (43.2%) 16 (43.2%)

Advanced Degree (MA, PhD, MD) 15 (40.5%) 9 (24.3%)

Personal Incomea

$39,999 or less 15 (40.5%) 10 (27.8%)

$40,000 to $59,999 11 (29.7%) 10 (27.8%)

$60,000 to $79,999 4 (10.8%) 8 (22.2%)

$80,000 or more 7 (18.9%) 8 (22.2%)

Employment Status

Homemaker 3 (8.1%) 0 (0%)

Full-time employed 31 (83.8%) 34 (91.9)

Student 1 (2.7%) 2 (5.4%)

Employed and in school 2 (5.4%) 1 (2.7%)

Self-Reported Health

Excellent 5 (13.5%) 8 (21.6%)

Very Good 23 (62.2%) 15 (40.5%)

Good 8 (21.6%) 11 (29.7%)

Fair 1 (2.7%) 3 (8.1%)

Health Conditions: “Ever told by a doctor you have…”

High Blood pressureb 5 (13.9%) 4 (11.1%)

Diabetesa 1 (2.8%) 4 (10.8%)

Cancer 2 (5.4%) 1 (2.7%)

Depression 3 (8.1%) 3 (8.1%)

Anxiety 10 (27.0%) 3 (8.1%)

BMIa

Underweight (< 18.5) 1 (2.8%) 2 (5.4%)

Normal weight (18.5≥ BMI < 25.0) 17 (47.2%) 10 (27.0%)

Overweight (25.0 ≥ BMI < 30.0) 12 (33.3%) 11 (29.7%)

Obese (≥ 30.0) 6 (16.7%) 14 (37.8%)
aData unavailable for one participant
bData unavailable for two participants
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Analysis
Our content analysis procedure included regular meet-
ings by 4 members of the research team to develop and
revise a coding scheme. The development of our code-
book and our analytic procedures for team-based co-
ding followed recommendations by MacQueen et al.
(1998) [13]. Two independent coders categorized par-
ticipant responses using NVivo. We double coded 25%
of transcripts. We held regular team meetings to check
reliability and consistency and resolve discrepancies.
The resulting data document the respondents’ lived ex-
periences in real time before, during, and after making
challenging medical decisions about how best to build
their families, providing rich data to inform and revise
the framework of patient-centered fertility treatment.
Results are presented by each of the treatment dimen-
sions represented in the Framework. While the analytic
procedures and conceptual framework cover all couples
in our sample, for this manuscript we present data from
couples who experienced multiple medical treatments,
including in vitro fertilization (IVF), during the study
period (46 transcripts from 8 participants).

Results
Table 1 shows the demographic and health characteristics
of the full sample at baseline. The four couples who com-
pleted at least one cycle of IVF within the one-year study
period were similar in some ways (all non-Hispanic white,
heterosexual, and married) but diverse in others, such as

age (range: 24–48) and personal annual income (range:
< $40,000 - ≥ $200,000). While these four couples eventu-
ally pursued IVF, each arrived at that decision via a unique
treatment path and experienced different outcomes
(Fig. 2). Before the initial consultation with a reproductive
specialist, two couples had experienced a pregnancy and
subsequent loss, two had tried oral medications alone, and
one had tried intrauterine insemination (not with a repro-
ductive specialist). At 12 months after meeting the repro-
ductive specialist, all couples had tried multiple medical
treatments including IVF. Two couples did not have any
pregnancies during the 12-month period, one couple de-
livered premature twins, and one couple had two preg-
nancies with subsequent losses.

Revised framework for patient-Centered fertility
treatment
Our revised framework for patient-centered fertility
treatment retains much from the original framework.
We include 6 dimensions, 3 unchanged from the ori-
ginal, 1 modified, and 2 additional. Definitions for each
dimension are presented in Table 2, with representative
quotes from participants in Table 3. In what follows, we
provide an overview of participants’ experiences along
each dimension. It quickly becomes evident within the
sections below and in many of the quotes, that for pa-
tients making treatment decisions, tradeoffs are expli-
citly considered across dimensions as opposed to each
dimension being considered on its own.

Fig. 2 Treatment overview
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Effectiveness
Of all the treatment dimensions, effectiveness was most
prominently considered by participants. For the most
part, all participants shared in common the same desired
outcome—parenthood—and so the effectiveness of treat-
ment options was paramount. Effectiveness was the
dimension to which the others were typically compared.
In particular, participants considered the higher effect-
iveness of IVF as a balance to its greater physical and
emotional burden and cost. This was especially notice-
able when considering IVF versus other medical treat-
ments. For couples who had unsuccessfully tried or were
not good candidates for oral medications alone, the de-
cision was typically between intrauterine insemination
with ovulation induction (IUI/OI) and IVF. Within our
sample, female partners tended to emphasize effective-
ness while male partners gave more weight to other
dimensions of treatment. For one couple, proceeding
with IUI/OI was viewed as the best option by the hus-
band (Spencer) because it was “the easiest route right
now,” while for his wife (Tracy) it was viewed as a
“waste” of money given the lower effectiveness. Gene
and Kelly also weighed IUI/OI against IVF, with Gene
preferring IUI/OI because it was less burdensome and
less expensive and Kelly preferring IVF despite the ac-
knowledged increased burden because she hoped it
would be more effective.
While treatment effectiveness was important to pa-

tients making decisions about their next treatment steps,
patients and their partners struggled to access accurate,
consistent, and personalized information on the likeli-
hood that treatments would be successful. Even when

this information was readily available, interpretation was
often a challenge. For example, even participants with
advanced degrees and professional research experience
struggled to understand the effect of a failed cycle on
the likelihood of success in subsequent cycles.

Physical and emotional burden
The physical and emotional burdens associated with
treatments were another key dimension considered in
comparing different options and making decisions about
medical treatments for infertility. In describing the dis-
advantages of different treatment options, patients and
partners alike frequently referenced the rigorous de-
mands of the IVF protocol, including frequent clinic
visits, complicated medication regimens, and, most es-
pecially, the requirement that they routinely administer
injections. For some respondents, these burdens contrib-
uted to decisions to delay IVF until after they had tried
other “less invasive” treatments such as IUI/OI, but an-
ticipated physical burdens did not seem to dissuade
them from considering IVF entirely.
Besides acknowledging the physical burdens associated

with treatment, Kaye anticipated that the intensity of
IVF could also pose an emotional burden, especially in
the days following embryo transfer before getting any in-
dication of whether or not the procedure was successful.
This emotional burden was often not anticipated by
other participants, but they later described how they
experienced burden during the IVF process. Thus the
burden dimension represents both the more obvious
physical burden as well as the psychosocial burden.

Table 2 Dimensions of patient-centered treatment

Definition Includes

Effectiveness The likelihood that a treatment will result in a desired
outcome, which may be broadly understood as
achieving parenthood or more narrowly construed as
achieving pregnancy and live birth within a particular
time-frame

Estimated pregnancy success rates for treatment;
Estimated live birth rates for treatment;
Estimated number of treatment cycles to achieve
pregnancy

Burden The physical and emotional workload and responsibility
that a treatment requires of patients and their partners
as well as “the impact of treatment on patient functioning
and well-being”

Pain/discomfort of treatment;
Strain on relationships;
Stress and anxiety associated with treatment

Time The amount of time involved in treatment; time to
achieving parenthood

Time involved in treatments (e.g. appointments);
Estimated time to parenthood for treatment;
Effect of additional elapsed time on future options

Financial Costs The out-of-pocket cost of a treatment Price tag of treatment options;
Payment plans/options;
Effect of cost on future options

Potential Risks The negative outcomes associated with treatment that
may or may not actually occur

Maternal risks (e.g. OHSS);
Fetal/infant/child risks (e.g. prematurity);
Multiple gestation/birth

Genetic Parentage Genetic/biological connection to child Whether a treatment involves the use of a patient’s
and partner’s own gametes, or involves donated
genetic material, such as sperm, egg, or embryo
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Anticipating the nature and degree of treatment bur-
dens prior to attempting a treatment is a challenge. The
perspectives of patients and partners on the significance
of treatment burdens for their decision making can
change over time as they acquire experience with treat-
ment. In essence, physical and emotional burdens can
feel more burdensome than expected, especially if they
persist over multiple (unsuccessful) cycles of treatment.

Time
The amount of time associated with treatment was also
considered by patients and partners when they

considered their options. Time seems closely related to
effectiveness (e.g. treatments vary in terms of the average
amount of time from uptake to successful outcome) and
burden (e.g. treatments vary in terms of time required at
the clinic for appointments), but it does not overlap
completely and thus warrants inclusion as its own di-
mension. Aspects of time that emerged in the data in-
cluded considerations about time involved in treatment
and required for a given treatment to work; patients and
their partners also discussed time in relation to the op-
portunity cost of pursuing a particular treatment and its
effect on future options.

Table 3 Representative/illustrative quotations on each dimension

Effectiveness I think IVF is pretty much our only option or chance. ~ Bob, 3

I think [IVF] would be kind of stressful, very time consuming. But I’d be willing to do it if the end result
was having a kid. ~ Kelly, 3

We’ve been waiting so long. We’re both ready, so let’s do what will work the best, the fastest. ~ Gene, 1

Burden My apprehension is this getting in the way of my job. Is this infertility, whatever we have to go through,
going to affect my ability to work, my ability to function on a daily level? I clearly don’t want anyone to
know. I don’t want my family to know. I don’t want my friends to know…, and having in vitro fertilization
sometimes knocks you off your feet and you have to be on bed rest, and I don’t want that to get in the
way of everything. ~ Hope, 1

I looked at my husband and I said, “I can’t do it.” And he looked at me and said, “No problem.” I said, “I
can’t do it again. I don’t want to do it again.” I felt so vulnerable. I don’t like it. Take me off the emotional
rollercoaster ride; I’d rather be childless. I really would. ~ Kaye, 6

This [IUI] seemed like the easiest route right now I guess. ~ Spencer, 3

Time Obviously, we want to have a kid sooner rather than later. ~ Gene, 2

My main goal is obviously to keep our relationship good but also push this along as fast as we can.
~ Tracy, 2

She’s [Hope] concerned about going through IVF. What does that entail? And is it bed rest? How much
time would that be? ~ Bob, 2

Financial Costs It [IVF] is a huge time commitment. It’s a huge emotional commitment. And the financial piece just
muddies the hell out of everything. It makes the decision-making process even more difficult for people.
~ Kaye, 5

[We haven’t totally ruled anything out, but I think we’re unlikely to try] IVF only because at least from the
data that my wife has, which is what she’s basing the decision on which is what I’m basing the decision
on, it doesn’t look like the bang for the buck is really all that good. At my wife’s age, that much money
with that low a success rate, no, that’s not – if that’s where it’s at then I think we’re both gonna take a
pass on that. ~ Danny, 1

I know he’s [Spencer] going to want to try IUI one more time, which is fine, but then again our down
payment [for IVF] is going to be smaller. It’s really hard to choose. I wish I could talk with the doctor a
little bit more and [ask], “If you were me and you had done this [IUI] three times, is it a waste of money
to do it again?” ~ Tracy, 3

Potential Risks I know there’s always a risk of multiple births, and that doesn’t really bother me. If we have twins, we
have twins, cool. I mean, we get two babies. ~ Kelly, 3

[With] IVF there’s increased genetic risk, there’s increase risk of ovarian hyper-stimulation syndromes.
~ Hope, 3

I honestly don’t see any disadvantage to it [IVF] at all. It does not appear to have any kind of real side
effects for the woman. My job as the guy is relatively straightforward. So there’s no issue there. It doesn’t
seem like it’s an overly invasive process. It seems relatively [simple]. ~ Danny, 4

Genetic Parentage We both agree that we would adopt, but we have agreed that we need to rule out that we cannot
biologically have our own child. ~ Kaye, 1

Advantages [of IVF] are I could be pregnant, it would be our baby. ~ Kelly, 1

Medically, we’ve got 11 choices. Personally, we have two…. So it’s IVF or adoption. Both my wife and I
don’t feel comfortable using donor eggs or donor sperm or any of that. It’s not a judgment issue. It’s just
our preference. ~ Danny, 4
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Even before meeting with the reproductive specialist,
patients and their partners expressed concerns about
how much time particular treatments would require
within their day-to-day lives. Hope, a healthcare provider
with a demanding clinical schedule, described her an-
xiety about the potential for a time-intensive IVF treat-
ment protocol to add burden to her already stressful
professional life, something she noted that her husband
would not have to deal with.
Time was also a factor for respondents who expressed

a sense of urgency in their desire to become parents,
often relating time with effectiveness. Some, like Bob,
Hope, Danny, and Kaye, discussed concerns that their
own or their partner’s age omitted some options from
likely being effective and/or imposed a timeline on their
family-building efforts, pushing them to be decisive and
start more intensive and expensive, yet often also more
effective treatments sooner rather than later. Younger
respondents were not immune from feeling urgency, de-
scribing a sense that they had been waiting so long for a
baby already that their patience for options perceived as
likely to take more time to work was running low. Such
feelings contributed to ambivalence among some re-
spondents who struggled to balance their acknowledged
impatience with their desire to progress through treat-
ment without “skipping” or “leapfrogging” right to IVF.

Costs
Even prior to meeting for the first time with a repro-
ductive specialist, patients and their partners understood
that treatments vary in terms of their financial costs. At
this early stage, most also knew that IVF in particular
carried a hefty price tag. Despite this, some respondents
anticipated that they would pursue IVF because they be-
lieved it would prove to be their best or only option to
achieve parenthood. Others hoped that some less expen-
sive treatment would prove effective and they would not
need to worry about the cost of IVF. It merits emphasiz-
ing that these different perspectives were, in more than
one case, jointly held by different members of a single
couple who needed to reach consensus about a necessar-
ily shared course of action.
Couples often considered the cost of treatment in light

of treatment effectiveness. Respondents described uncer-
tainty about the wisdom of choosing a more expensive
treatment that would be more likely to result in the de-
sired outcome versus choosing a less expensive treat-
ment that was also less likely to be effective: If, for
example, they tried IUI/OI and it was successful, there
would be no need to try IVF and they would save tens of
thousands of dollars. However, because IUI/OI was less
likely to be successful, they risked spending a few thou-
sand dollars on a failed treatment when that money

could have been put toward IVF. In only one couple did
neither partner express significant concerns about the
cost of treatment: Bob and Hope rarely mentioned treat-
ment costs and they were the only couple of the four to
decide not to purchase a treatment package offering a
substantial refund if multiple treatments were unsuc-
cessful; they also reported the highest household income
of the four couples.
Within couples, partners were not always in agreement

about the degree to which cost should be considered in
their decisions. For example, Kaye described feeling frus-
trated by her perception that she was more concerned
about treatment costs than Danny. Danny, meanwhile,
wanted Kaye to focus on positive thinking, believing that
if she was stressed (including about the cost of treat-
ment), treatment would be less likely to work. In other
cases, participants’ perceptions of the role played by cost
in their partner’s decision-making process did not neces-
sarily match their partner’s description of their own
process. For example, Tracy and Kelly both believed that
cost was determinative for their husbands in deciding
between IUI/OI and IVF, but neither Spencer nor Gene
described their decision-making processes in that way.

Potential risks
Throughout these nearly 50 interviews, neither patients
nor partners seemed to consider potential risks (or safety,
in Dancet and colleagues’ original model) as an important
dimension of fertility treatment. While some respondents
stated that, hypothetically, they would have serious reser-
vations about or be unwilling to consider treatments that
pose risks to their own or their partner’s health or to the
health of a child conceived through that treatment, they
did not associate any available treatments with this kind of
risk. Indeed, at least one participant confidently stated that
IVF could not put a mother or baby at risk in any way.
More common was the acknowledgement that any me-
dical procedure involves some inherent risks. Most re-
spondents indicated some understanding that IVF can
cause side effects, but these were not considered health
“risks” so much as burdens that could be endured for the
greater good of effective treatment.
Twin gestation, a potential outcome of fertility treat-

ments that the ASRM, ACOG, and others regard as a
maternal and fetal health risk, was perceived by some
patients and partners as a net positive. While partici-
pants did express understanding that there were limits
to the number of embryos/fetuses that could gestate
healthily at once, most did not think twins exceeded that
limit, and at least one participant felt similarly about
triplets. Bob and Hope were the only couple who per-
ceived a twin pregnancy as a risk they hoped to avoid.
The potential risk of multiples did not deter them from
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considering any particular treatment, though when they
opted to pursue IVF, they were clear about their prefer-
ence to transfer only one embryo at a time.

Genetic parentage
Family-building paths vary in terms of the genetic con-
nection a child and parents will have. This is perhaps
most obvious when adoption is a path under conside-
ration, but it is also the case with some treatments. IUI,
for example, can involve donor sperm. With IVF, a
resulting child can be the genetic child of both parents
(when no gametes are donated), one parent but not the
other (when either sperm or eggs are donated), or nei-
ther parent (when embryos or eggs and sperm separately
are donated). Even when respondents did not raise the
topic of genetic parentage explicitly, subtext suggested
that this treatment dimension was an important consid-
eration for most couples. For these reasons, we have
added it to the framework as a treatment dimension.
Some participants were explicit in their consideration

of genetic parentage. Danny and Kaye dismissed medical
treatments that involved third party genetic material.
For participants who did not raise the topic independ-
ently, we asked questions about openness to donor gam-
etes and embryos. Some were unwilling to speculate,
even hypothetically, if they had no reason to believe that
it would improve effectiveness of treatment in their spe-
cific case. Others described a preference for treatment
with their own gametes, but to varying degrees they left
the door open to donor eggs, sperm, or embryos down
the road if they were not successful with their own gen-
etic material and if donor material would improve treat-
ment effectiveness. No respondents had a prima facie
preference for donor gametes or embryos, regardless of
the degree to which donated material could improve the
likelihood of treatment success.

Discussion
The in-depth interviews we conducted with patients and
partners pursuing specialist treatment for infertility pro-
vided support for the framework for patient-centered
fertility treatment described by Dancet et al. (2014). We
propose a few modifications to the framework to im-
prove its alignment with the lived experiences of U.S.
couples seeking specialist medical care for infertility.
First, we expanded the “safety” dimension to include

potential risks of all kinds. In this study, patients and
their partners understood that different treatments are
associated, to varying degrees, with discomfort or in-
convenience, but no one considered any treatments as
unsafe. We acknowledge the concerted efforts that re-
productive specialists make using verbal, written, and
visual formats to inform patients about any physical,
psychological, and/or familial (including fetal, neonatal,

and childhood) risks of different treatment options.
However, patients may not fully understand or correctly
interpret this counseling. While it is clear that safety did
not constitute a concern about treatment from the view-
point of patients, our data provide less insight on the
reason for this lack of concern. Regardless, clinicians
who advise patients on their treatment options must
continue to provide education about the risks of treat-
ments, with the goal that patients understand both the
likelihood and the gravity of risks.
Second, where Dancet et al. left room in the framework

for additional “unknown” patient-centered treatment di-
mensions, we have added the dimensions of “time” and
“genetic parentage.” These were important considerations
for all of these couples. Regarding time, some patients
expressed concern about the time required to undergo
treatment. More strikingly, patients and partners of all
ages experienced a sense of urgency to resolve their infer-
tility with many describing stress and anxiety due to the
unexpected delays in starting their family. Older patients
also referenced a biological imperative to move quickly. In
both cases, this sense of urgency featured as a consider-
ation for patients in choosing IVF. Regarding genetic par-
entage, clinicians who counsel patients on infertility
treatment options should seek to understand the degree
to which their patients’ family-building goals include par-
enting a child with their own (and/or their partner’s)
genes. This conversation should be revisited from time-to-
time as our interviews suggest that couples in the early
stages of treatment often anticipate they will become more
willing to pursue options including donated genetic ma-
terial in the future, if treatments with their own genes fail
to produce results.
In addition to these modifications, our interviews pro-

vided evidence for two points relating to the interpret-
ation of the framework. First, it is critical that the
framework be viewed with the understanding that pa-
tients weigh dimensions against one another rather than
consider them in isolation. For example, two treatments
which cost the same will be viewed as having different
value if one is more effective or less burdensome than
the other. With this in mind, when counseling patients
on their treatment options, reproductive specialists
should help patients to identify and weigh tradeoffs
across all the treatment dimensions. As part of this con-
versation, clinicians should aim to understand patients’
priorities for treatment. One approach to doing so while
also helping patients to clarify their own positions in re-
lation to the dimensions is to work through the Family-
Building Priorities Tool with new patients [9]. Adoption
of this tool will show clinicians how patients prioritize
factors associated with different treatments, giving them
a sense of what patients value most as they approach
treatment decisions. Such conversations could also serve
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as an opportunity for clinicians to highlight potential
risks associated with different treatments, a dimension
that patients in this study did not routinely consider in
their decision making but which could have serious ef-
fects on their own health and wellbeing as well as that
of their children. For example, before starting treatment,
Spencer and Tracy had no health-related concerns about
the possibility of multiple-gestation; their only concerns
related to the cost of raising twins and potential strain
on their relationship. They felt very differently when, less
than 7 months later, their premature twins needed a
long stay in the neonatal intensive care unit following an
emergency cesarean-section. Second, the dimensions will
likely be experienced and valued differently by couples
depending on how experienced they are with the avai-
lable treatments. Prior to starting IVF treatment, for ex-
ample, couples’ concerns about the burdens of treatment
are hypothetical. After one or two cycles of treatment
they may have found that some aspects of treatment are
less burdensome than expected while others feel intoler-
able. For clinicians who aim to provide patient-centered
care, discussion about a couple’s goals, expectations, and
limits must be understood as an ongoing process and
not as a one-time event.
This research was conducted at a single, suburban aca-

demic medical center in a convenience sample of new
patients. All research necessitates tradeoffs between
breadth and depth, and the strength of this data is in its
depth. While a small number of patients and their part-
ners provided data, in nearly 50 encounters with both
male and female partners we were able to understand in
detail their treatment journeys over a 12-month period to
confirm, augment, and revise a patient-centered treatment
framework that was developed based on health care pro-
fessionals’ conceptualizations of fertility treatment.
The revised framework covers six dimensions that can

be used to inform patient-centered treatment, research
in infertility, and the development of decision support
tools for patients and providers. While this framework is
limited to dimensions that are weighed when seeking
treatment, the framework could be expanded beyond
dimensions of treatment to include options for resolving
infertility that do not involve medical intervention, such
as expectant management, adoption, or choosing to live
child-free. One participant expressed a desire for broader
information than a clinic can provide about outcomes: “I
would love to be able to call the clinic and say, ‘Can you
tell me how many women who come in my age decide to
go [with] IVF?’ That would be so powerful for me to make
a more informed decision. I highly suspect there were
women [aged] 41 and 42 who walked in that clinic and
said, ‘You know what? I’m going to do something differ-
ent.’ And what did they do? Did they go naturally? Did
they adopt? I’d be really interested to know what the

outcomes were for those women. And maybe they chose
to be childless and they were okay with that, or maybe
they chose to adopt, or maybe they actually were success-
ful [trying on their own].”

Conclusions
Patient-centered fertility treatment should account for
the dimensions of treatment that patients and their part-
ners must weigh when making decisions about how to
add a child to their family. These include effectiveness,
physical and emotional burden, time, cost, potential
risks, and genetic parentage.

Abbreviations
ART: Assisted reproductive technology; IUI/OI: Intrauterine insemination with
ovulation induction; IVF: In vitro fertilization

Acknowledgements
The authors thank Anne Drapkin Lyerly, MD and Debra Skinner, PhD for
contributions to study design and Judith Myers, MS for contributions to data
collection.

Funding
Funding for this study came from R21HD071332 from the National Institute
of Child Health and Human Development. Dr. Flynn received additional
support from the Research and Education Program Fund, a component of
the Advancing a Healthier Wisconsin endowment at Medical College of
Wisconsin. Dr. Duthie received additional support from a National Research
Service Award T32 HP10030. The use of REDCap for data collection was
supported by the National Center for Advancing Translational Sciences,
National Institutes of Health, through 8UL1TR000055.

Availability of data and materials
The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Authors’ contributions
KEF and AC led the conception and design of the project. EAD, KEF, JBD, JS,
KDS, and ES contributed to the acquisition of data. EAD and KEF led the
drafting of the work. All authors contributed to critical discussion and revisions.
All authors read and approved the final manuscript.

Ethics approval and consent to participate
The study was approved by the Medical College of Wisconsin/Froedtert
Hospital Institutional Review Board #5 (12/10/2012 PRO00018863). All human
subjects provided written informed consent to participate.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Center for Patient Care and Outcomes Research, Medical College of
Wisconsin, 8701 Watertown Plank Rd, Milwaukee, WI 53226, USA. 2Social
Science Research Institute, Duke University, Box 90989, Durham, NC 27708,
USA. 3Reproductive Medicine Associates of New York, 635 Madison Ave, New
York, NY 10022, USA. 4Department of Urology, Medical College of Wisconsin,
9200 W Wisconsin Ave, Milwaukee, WI 53226, USA. 5Department of
Obstetrics & Gynecology, Division of Reproductive Endocrinology and
Infertility, Medical College of Wisconsin, 9200 W Wisconsin Ave, Milwaukee,
WI 53226, USA.

Duthie et al. Reproductive Health  (2017) 14:114 Page 9 of 10



Received: 19 May 2017 Accepted: 31 August 2017

References
1. Institute of Medicine. Crossing the quality chasm: a new health system for

the 21st century. Washington, D.C.: National Academy Press; 2001.
2. van Empel IW, Aarts JW, Cohlen BJ, Huppelschoten DA, Laven JS, Nelen WL,

et al. Measuring patient-centredness, the neglected outcome in fertility care:
a random multicentre validation study. Hum Reprod. 2010;25(10):2516–26.

3. Dancet EA, D'Hooghe TM, Sermeus W, van Empel I, Strohmer H, Wyns C,
et al. Patients from across Europe have similar views on patient-centred
care: an international multilingual qualitative study in infertility care. Hum
Reprod. 2012;27(6):1702–11.

4. van Empel IW, Dancet EA, Koolman XH, Nelen WL, Stolk EA, Sermeus W,
et al. Physicians underestimate the importance of patient-centredness to
patients: a discrete choice experiment in fertility care. Hum Reprod.
2011;26(3):584–93.

5. Holter H, Gejervall AL, Borg K, Sandin-Bojo AK, Wikland M, Wilde-Larsson B,
et al. In vitro fertilization healthcare professionals generally underestimate
patients’ satisfaction with quality of care. Acta Obstet Gynecol Scand.
2017;96(3):302–12.

6. Holter H, Sandin-Bojo AK, Gejervall AL, Wikland M, Wilde-Larsson B, Bergh C.
Patient-centred quality of care in an IVF programme evaluated by men and
women. Hum Reprod. 2014;29(12):2695–703.

7. Holter H, Sandin-Bojo AK, Gejervall AL, Wikland M, Wilde-Larsson B, Bergh C.
Quality of care in an IVF programme from a patient's perspective:
development of a validated instrument. Hum Reprod. 2014;29(3):534–47.

8. Phillips E, Elander J, Montague J. Managing multiple goals during fertility
treatment: an interpretative phenomenological analysis. J Health Psychol.
2014;19(4):531–43.

9. Duthie EA, Cooper A, Davis JB, Sandlow J, Schoyer KD, Strawn E, et al.
Priorities for family building among patients and partners seeking treatment
for infertility. Reprod Health. 2017;14(1):52.

10. Dancet EA, D'Hooghe TM, van der Veen F, Bossuyt P, Sermeus W, Mol BW,
et al. “Patient-centered fertility treatment”: what is required? Fertil Steril.
2014;101(4):924–6.

11. Patton M. Qualitative Research & Evaluation Methods. Thousand Oaks:
Sage; 2002.

12. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)–a metadata-driven methodology and
workflow process for providing translational research informatics support.
J Biomed Inform. 2009;42(2):377–81.

13. MacQueen KM, McLellan E, Kay K, Milstein B. Codebook development for
team-based qualitative analysis. Cult Anthropol Methods. 1998;10(2):31–6.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Duthie et al. Reproductive Health  (2017) 14:114 Page 10 of 10


	Abstract
	Background
	Methods
	Results
	Conclusions

	Plain English summary
	Background
	Methods
	Participants
	Procedure
	Analysis

	Results
	Revised framework for patient-Centered fertility treatment
	Effectiveness
	Physical and emotional burden
	Time
	Costs
	Potential risks
	Genetic parentage

	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

