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TAGGEDPABSTRACT

OBJECTIVE: Adolescent and young adult (AYA) women with

pediatric-onset chronic diseases, such as cystic fibrosis (CF),

face disease-specific sexual and reproductive health (SRH)

concerns. Using concept mapping (CM), this study aimed to

identify the SRH topics and outcomes valued by AYA women

with CF and their parents.

METHODS: Women with CF who were 13 to 30 years of age

and parents of 13- to 30-year-old daughters with CF partici-

pated in an online CM study. Participants individually brain-

stormed, rated, and sorted SRH topics important for AYA

women with CF. Using multidimensional scaling, hierarchical

cluster analyses, and t tests to assess rating differences, multi-

disciplinary stakeholders interpreted results during in-person

meetings.

RESULTS: Twenty-four participants (13 AYAs and 11 parents)
generated 109 statements around SRH in CF; 88% completed

rating and sorting. Sixteen stakeholders named 6 main clusters

of concepts: fertility and pregnancy, deciding to have children,

birth control, navigating life, sex, and gynecologic concerns.
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Participants rated birth control as highest in importance for

adolescent women (mean = 3.9 § 0.1 on a 5-point scale) and

fertility and pregnancy as highest for young adult women

(mean = 4.2 § 0.04). Parents provided higher importance rat-

ings for all clusters than patient participants. Stakeholders

identified patient-centered outcomes for each cluster and

focused on how to improve SRH knowledge, decision making,

and patient-provider communication in the subspecialty

setting.

CONCLUSIONS: Eliciting patient-centered outcomes using CM

can inform improvements in the care of AYAs with pediatric-

onset chronic diseases. The SRH topics and patient-centered

outcomes identified in this study should inform enhancements

to comprehensive clinical care delivery for these populations.

TAGGEDPKEYWORDS: chronic disease management; concept mapping;

cystic fibrosis; sexual and reproductive health
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TAGGEDPWHAT’S NEW

Concept mapping (CM) allowed young women with

cystic fibrosis and their parents to identify key sexual

and reproductive health topics and patient-centered

outcomes. Using CM to elicit patient and family per-

spectives can inform improvements in comprehensive

healthcare.
TAGGEDPMANY ADOLESCENT AND young adult (AYA) women

with pediatric-onset chronic diseases have seen major

improvements in their life expectancy and health out-

comes over the past several decades.1−3 As these women

live longer and healthier lives, they increasingly face a
variety of general and disease-specific concerns around

their sexual and reproductive health (SRH).4,5

Cystic fibrosis (CF) is an example of a pediatric-onset

chronic disease where AYA women face both general and

disease-specific SRH concerns.6 A recent multisite survey

identified and compared SRH experiences and behaviors

of 15- to 24-year-old women with CF to the general US

population using data from the Centers for Disease Con-

trol and Prevention’s National Survey for Family

Growth.7 Despite similar levels of sexual activity, AYA

women with CF reported significantly lower contraceptive

use, sexually transmitted infection (STI) testing, cervical

screening, and pregnancy rates than the general US

population. In addition, many young women reported

disease-specific concerns, including pubertal delay, yeast
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infections due to frequent antibiotic use, urinary inconti-

nence, and sexual dysfunction.7 CF also impacts fertility

and childbearing due to effects on cervical mucus and

respiratory function during pregnancy.6,8 AYA women

with CF report experiencing major gaps in SRH care

access and utilization.9

The American Academy of Pediatrics recommends that

confidential SRH discussions and counseling be com-

pleted by primary care providers (PCPs) at yearly health

maintenance visits beginning in adolescence for all

patients.10 Importantly, PCPs should not ignore this

aspect of comprehensive care for AYA women with dis-

abilities and should focus on it as a key piece of the transi-

tion of care to adulthood.11,12

However, when asked who they view as their “main

physician,” many AYA women with pediatric-onset

chronic diseases (eg, CF and sickle cell disease) name

their subspecialist as a de facto PCP and thus may not

receive SRH care in a primary care setting.13 Girls with

CF also name their parents as key resources for SRH

information.14 Although prior work has shown that

patients and providers view the CF multidisciplinary team

as having a key role in SRH, this aspect of comprehensive

care is not standardized and is rarely discussed in the CF

care setting.6,9

A necessary step in improving SRH care is identifica-

tion of the facets of SRH prioritized by AYA women

with CF and their parents. Knowing what outcomes

patients and parents consider important can help guide

subspecialists in their SRH discussions and care. This

study aimed to identify SRH topics and outcomes val-

ued by AYA women with CF and their parents using a

concept mapping (CM) approach. With this method,

important concepts are generated around a particular

theme, and stakeholders discuss their relevance for clin-

ical practice and research.15 CM has been used in pro-

grammatic planning and evaluation and increasingly in

the exploration of complex interactions in health care.16

Findings from this study may help guide development

of future interventions to improve SRH care for AYA

women with CF.
TAGGEDH1METHODSTAGGEDEND

CM is a semistructured, participatory research method

that generally includes 3 steps: 1) brainstorming, 2) rating

and sorting, and 3) interpretation.15 We have detailed our

chosen approach to the following CM methodology.

TAGGEDH2SETTING AND PARTICIPANTS TAGGEDEND

The principal investigator or a research coordinator

recruited a convenience sample of AYA women with CF

13 to 30 years of age and parents with 13- to 30-year-old

daughters with CF from the Boston Children’s Hospital

Cystic Fibrosis Center during hospitalization or a routine

CF clinic visit to participate in the brainstorming and the

rating and sorting steps. Given our interest in exploring

a range of topics from puberty to pregnancy, we selected

a wide age range, from the teens up to 30 years.17
Participants utilized the online Global MAX software

(Concept Systems, Ithaca, NY) to individually complete

the brainstorming and the rating and sorting steps.

Patients and parents participated separately and were not

treated as dyads during recruitment. Each participant pro-

vided an electronic informed consent and completed a

demographic survey; an honorarium of $30 was offered

for completion of these steps. Typically in CM, partici-

pants who complete the brainstorming and the rating and

sorting steps also meet to interpret results; however, due

to infection control concerns and technology limitations,

the patients were unable to participate in an in-person

group meeting. Instead, and given our interest in explor-

ing the implications of these patient-centered concerns

with service delivery providers, a heterogeneous group of

key stakeholders participated in an in-person interpreta-

tion meeting (including a patient and a parent who com-

pleted the prior steps). The stakeholder group included all

major members of the multidisciplinary CF team (dieti-

tians, social workers, physicians, and nurses). Figure 1

details the CM approach. The study was approved by the

Institutional Review Board of Boston Children’s Hospital

(IRB #P00023462).

TAGGEDH2BRAINSTORMING TAGGEDEND

During brainstorming, participants individually respond-

ed to the following prompt: “List all the important SRH

topics for teenage and young adult women with cystic

fibrosis.” After all participants had generated and submit-

ted ideas, the research team consolidated all statements by

eliminating duplicates and similar statements.

TAGGEDH2RATING AND SORTING TAGGEDEND

For the sorting activity, participants electronically

sorted the refined list of brainstormed ideas into groups

intuitive to them and provided a name for each group.

They were instructed to assign each statement to only 1

group and to refrain from creating fewer than 3 groups or

groups containing only 1 statement. Participants rated the

importance of each SRH statement using a 5-point Likert

scale, from 1 (relatively unimportant) to 5 (extremely

important), for 2 populations: 1) adolescent women with

CF (ages 13 to 17 years) and 2) young adult women with

CF (ages 18 to 30 years).

TAGGEDH2ANALYSIS AND INTERPRETATION TAGGEDEND

The research team performed an analysis using the

quantitative techniques of multidimensional scaling and

hierarchical cluster analyses in the Concept Systems sta-

tistical package. Multidimensional scaling generated sim-

ple point maps wherein each statement was represented as

a point on a map. Point proximity represents how often

participants grouped certain statements together. Using

hierarchical cluster analysis, boundaries were created

between points that reflected similar concepts on a cluster

map. The research team began with a 10-cluster solution

and increased or decreased the number of clusters by

1 successively to identify a cluster configuration where



Figure 1. Concept mapping approach. SRH indicates sexual and reproductive health; CF, cystic fibrosis; AYA, adolescent and young adult.
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separation or merger of clusters appropriately represented

the data. After reviewing different configurations, the

research team determined that a 6-cluster solution pro-

vided the optimal balance between sufficient detail and

meaningful interpretation.

To visualize the SRH topic importance ratings, point

and cluster maps illustrating variations were created. The

overall rating of each cluster was derived from the mean

of the participants’ ratings of all statements in the cluster,

and t tests were used to assess differences in cluster rat-

ings of topics for young adult women with CF compared

to adolescents. Finally, a rating bridge map was created to

compare cluster rating differences between parent and

patient participants.

During the interpretation session, stakeholders exam-

ined the individual statements, cluster content, and maps

through group discussion facilitated by the principal

investigator. Based on this evaluation, they provided clus-

ter labels, identified outlier statements in clusters, and

compared ratings of importance across participant groups

through group discussion and consensus. Stakeholders

also discussed and identified SRH patient-centered

health outcomes relevant to each cluster. The research

team verbally defined patient centeredness as “measurable

outcomes viewed as important to patients and those

who care for them” for the stakeholder group. A research

assistant took written notes of the interpretation session

discussions.

TAGGEDH1RESULTSTAGGEDEND

TAGGEDH2PARTICIPANTS TAGGEDEND

Twenty-four participants completed the brainstorming

step: 13 young women with CF (mean age = 18.9 years;

range, 14−26) and 11 parents (mean age = 50.9 years;

range, 40−60). Rating and sorting of generated statements

was completed by 88% of participants (21 of 24). Sixteen

multidisciplinary stakeholders participated in the interpre-

tation step: 4 CF physicians, 1 adolescent medicine physi-

cian, 3 CF social workers, 1 CF nurse practitioner, 1 CF

dietitian, 1 young adult woman with CF, 1 parent of

an adolescent woman with CF, 1 CF psychologist, and
3 research coordinators. Two of the participating CF

physicians were male; the rest of the stakeholder group

was female.
T AGGEDH2CLUSTER MAPS AND CONTENT TAGGEDEND

Participants generated 109 unique response statements

to the brainstorming prompt. Six clusters of statements

were ultimately drawn and named by the stakeholders: 1)

fertility and pregnancy, 2) deciding to have children, 3)

birth control, 4) navigating life, 5) sex, and 6) gynecologic

concerns (Fig. 2). The stress value of this cluster configu-

ration (with a lower value indicating better fit for the con-

figuration18) was 0.22. The interpretation stakeholder

group felt strongly on 5 of 6 primary clusters of items but

less confident on the cohesiveness of the navigating life

cluster. Statements contained in each cluster are presented

in Supplementary Table S1 online.

The largest cluster was fertility and pregnancy (32

items). It included several subthemes identified by the

research team: 1) fertility in CF (eg, physiologic mech-

anisms of decreased female fertility, options for fertility

testing, discussion of fertility with health care providers

and/or partners), 2) the interplay of pregnancy and CF

(eg, effect of pregnancy on CF health, effect of CF on

maternal-fetal health, CF disease parameters considered

“safe” for pregnancy, effect of CF during unplanned

pregnancies, abortions, role in miscarriage), 3) CF med-

ication interactions or teratogenic effects (eg, antibiot-

ics, mucolytics, antidepressants), and 4) options for

becoming a parent (eg, fertility treatments, adoption,

surrogacy).

The deciding to have children cluster (8 items) included

statements pertaining primarily to the genetics of CF,

including fetal genetic testing and CF carrier status. Addi-

tionally, participants included statements centered on the

decision to have a family or pursue pregnancy and how to

discuss this topic with partners. Stakeholders did not iden-

tify any major outliers in this cluster.

Birth control (15 items) included statements related to

types and side effects of contraception, interactions

between contraceptive methods and CF medications



Figure 2. Cluster map: 6 clusters of participant-generated statements and named by key stakeholders.
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(including new CF transmembrane conductance regulator

modulator therapies), and emergency contraception.

Although many statements focused on personalized con-

traceptive choice, stakeholders identified that participants

did not include the noncontraceptive benefits of contra-

ceptives (ie, for gynecologic concerns or as a treatment

modality for potential negative effects of female hor-

monal shifts on CF health).

The navigating life cluster (18 items) was subtitled

“adulting” by stakeholders during the interpretation

meeting. Adulting is defined by the Oxford Dictionary

as “the practice of behaving in a way characteristic of

a responsible adult, especially the accomplishment of

mundane but necessary tasks.”19 A major subtheme of

this cluster focused on relationships and included dis-

closure of CF status and discussion of CF complica-

tions with partners and decisions to marry and/or have

a family as someone with CF. Several statements

raised questions around how to deal with the ambigu-

ity about life expectancy in CF, or, as a stakeholder in

the interpretation session articulated, “Do I have a 401

(k) or do I just spend the money?” Other statements

raised questions around balancing aspects of teen life

and CF, such as school, major social events (eg,

prom), and experimentation with drugs and alcohol.

The effect of CF on puberty was included in this clus-

ter and was felt by stakeholders to be an outlier. It

was theorized during the interpretation step that its

inclusion might have been the result of the older ages

of participants, who viewed puberty as a past issue

and something that they had already dealt with.

The sex cluster had 22 items, and subthemes included

1) STIs, 2) sexual functioning (ie, general sexual desire/

fulfillment and CF-specific concerns, including coughing,

hemoptysis, and presence of a gastrostomy tube), 3) the

human papillomavirus vaccine, and 4) discussing sexual
functioning with partners. Stakeholders commented on

how specific accommodations for those with CF, such as

information about sexual positions that improved dyspnea

during sex, were highlighted.

The final cluster, gynecologic concerns, had 14

items and included statements regarding the effects of

hormonal shifts on CF symptoms, yeast infections,

and menstrual periods. Several items on sexuality,

sexual orientation, and sexual functioning were felt

to be outliers and fit more appropriately in the sex

cluster.
T AGGEDH2CLUSTER RATING TAGGEDEND

Participants rated the birth control cluster highest in

importance for 13- to 17-year-old adolescent women with

CF (mean rating = 3.9 § 0.1 of 5). Navigating life was

also rated highly for this group (mean = 3.8 § 0.22). The

remaining clusters were rated as follows: gynecologic

concerns, mean = 3.6 § 0.13; sex, mean = 3.4 § 0.18; fer-

tility and pregnancy, mean = 3.2 § 0.02; and deciding to

have children, mean = 3.0 § 0.13.

Participants rated the fertility and pregnancy cluster

highest in importance for 18- to 30-year-old young adult

women with CF (mean rating = 4.2 § 0.04 of 5). Also

ranked highly by all participants were deciding to have

children (mean = 4.0 § 0.03 ) and birth control

(mean = 4.1 § 0.03). The remaining clusters received the

following mean ratings: navigating life, mean = 3.7 §
0.24; sex, mean = 3.6 § 0.08; and gynecologic concerns,

mean = 3.4 § 0.29.

The fertility and pregnancy and the deciding to have

children clusters were viewed by all participants as signif-

icantly more important for young adult women with CF

compared to adolescents (both with P < .001). Compared

to patient participants, parents provided higher average



Figure 3. Cluster ratings for adolescent and young adult women with cystic fibrosis by participant group (with 1 being “not at all important”

and 5 being “very important” to address).
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importance ratings for all 6 clusters for both adolescents

and young adults (Fig. 3).
TAGGEDH2SRH PATIENT-CENTERED OUTCOMES TAGGEDEND

During the interpretation meeting, stakeholders identi-

fied numerous potential patient-centered outcomes for

each cluster (Table 1). For all clusters, improved SRH

knowledge and the ability to make informed SRH deci-

sions were viewed as major outcomes for AYA women

with CF. An additional focus included the importance of

enhancing the frequency and quality of patient-provider

communication around SRH and shared decision making

in the CF care setting. For the fertility and pregnancy clus-

ter, stakeholders identified pregnancy testing, the need for
fertility testing and/or treatments, receipt of tailored pre-

conception counseling, and routine assessment of

patients’ family planning desires as important outcomes.

Stakeholders also believed patients’ ability to talk with

partners, family, and friends regarding decisions to have

children was important.

Contraceptive use, receipt of contraceptive counseling,

pregnancy rates, and pregnancy outcomes were viewed as

important outcomes related to the birth control cluster.

Stakeholders named a range of outcomes related to the

navigating life cluster, including rates of depression and

anxiety, substance use and abuse, patient satisfaction

regarding SRH care, transition readiness, and quality of

life. STI testing, counseling, prevalence, and treatment

rates and measures of SRH care utilization, including



Table 1. Patient-Centered Outcome Clusters Identified by Stake-

holders

General
� Patient knowledge regarding general and CF-specific

SRH concerns
� Patient ability to make informed SRH decisions
� Patient-provider communication around SRH in the CF setting
� Shared decision making around SRH in the CF setting

1. Fertility and pregnancy
� Pregnancy testing
� Need for fertility testing and/or fertility treatments
� Receipt of tailored preconception counseling
� Routine assessment of patients’ family planning desires

2. Deciding to have children
� Detailed patient knowledge regarding CF genetics

and genetic testing
� Patient ability to talk with partners, family, and friends

regarding decisions to have children

3. Birth control
� Contraceptive use
� Receipt of contraceptive counseling
� Pregnancy rates and outcomes

4. Navigating life
� Rates of depression and anxiety
� Substance use and abuse
� Patient satisfaction regarding SRH care
� Transition readiness
� Quality of life

5. Sex
� STI testing and counseling
� STI prevalence and treatment rates
� HPV vaccination rates
� Receipt of SRH care services by health care providers

(CF setting, obstetricians/gynecologists, adolescent medicine

specialists, primary care providers)

6. Gynecologic concerns
� Vulvovaginal candidiasis patient burden and treatment rates
� Urinary incontinence patient burden and treatment rates

CF indicates cystic fibrosis; SRH, sexual and reproductive

health; STI, sexually transmitted infection; and HPV, human

papillomavirus.
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delivery of SRH care by PCPs or women’s health special-

ists, were viewed as important outcomes for the sex clus-

ter. Treatment and patient burden of yeast infections and

urinary incontinence were viewed as important outcomes

related to gynecologic concerns.
TAGGEDH1DISCUSSIONTAGGEDEND

CM is a novel and powerful tool that can be used to

generate patient-centered concerns and to inform

improvements in the complex care of patients with pediat-

ric-onset chronic diseases. Using this method, AYA

women with CF and parents identified a multitude of

important SRH topics ranging from general to highly spe-

cific CF-related concerns. Both patient and parent groups

rated these topics as important to address in AYA women

with CF, with parents assigning overall greater impor-

tance to all SRH topics identified. During the interpreta-

tion step, stakeholders generated a variety of patient-

centered outcomes related to specific SRH topics and

highlighted the importance of improving overall knowl-

edge, decision making, and patient-provider communica-

tion around SRH in the subspecialty setting.
CM encourages shared understanding among partici-

pants as they contribute to data generation, analyses, and

interpretation alongside the researcher.20,21 CM has been

used in a variety of settings to further explore health con-

cerns and design interventions, including public health

initiatives. CM can be an important tool in the co-produc-

tion of health care during which patients, families, and

providers are invited to directly participate in the design

and delivery of services.22 Through the interpretation,

both provider and patient stakeholders can help uncover

mechanisms underlying complex health problems and

collaborate in the design of innovative and practical poli-

cies and solutions. This process can be extremely helpful

when attempting to address novel aspects of care, such as

SRH, with health care providers who do not routinely dis-

cuss such issues.

In our study, participants appeared to be future ori-

ented, as many statements were generated around fertility

and pregnancy and deciding to have children. Consistent

with our findings, reproductive planning is challenging

and highly valued among AYA women with a variety of

chronic health conditions.23,24 Recent advances in thera-

peutics and care have increased optimism for the CF com-

munity,25 but they have also led to increased uncertainty

around individual life expectancy for many AYA patients.

With new medications that improve survival and quality

of life, many may find it difficult to plan further ahead

than once anticipated. This uncertainty extends to SRH

and reproductive planning and may even be heightened

by the lack of discussion of these concerns by CF care

teams.26

Participants viewed SRH as a key part of emerging

adulthood and assigned high importance ratings to navi-

gating life, or adulting. This is not surprising, as SRH

services are often the first type of health care that many

adolescents seek independently (eg, for contraception,

STI or pregnancy testing, general gynecologic care).

However, as noted earlier, AYA women with CF may

selectively seek care with their subspecialist.13 Thus, the

multidisciplinary CF care team should serve a central role

in coordinating SRH care delivery with PCPs and wom-

en’s health specialists. Building collaborative models that

harness the expertise of all health care providers may help

with SRH education, outcomes, and the transition pro-

cess.6,27 Optimizing SRH care for those with pediatric-

onset chronic disease may lead to improvements in this

population’s overall transition readiness and ownership

over other disease-specific aspects of their health.

This study generated key SRH patient-centered out-

comes for this population. Development of patient educa-

tional resources for AYA women with CF is ongoing, and

content can be supplemented by targeting outcomes iden-

tified in this work.28 Adult women with CF have also

clearly stated that they desire tailored discussions around

SRH concerns; results of this study reaffirm the impor-

tance of patient-provider communication and shared deci-

sion making related to SRH. Unfortunately, adolescent-

physician communication regarding SRH is infrequent29

and is rarely addressed by subspecialists.30,31 A national
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survey of subspecialty providers found a significant dis-

crepancy between the level of importance given to many

SRH topics and routine discussions with AYA female

patients with CF in clinical practice.32

This study has several limitations. First, this is a single-

site, exploratory study and may not be generalizable. The

locality of the study may limit the transferability of find-

ings to other settings, such as different countries or

regions of the United States. The richness of responses in

the brainstorming and the rating and sorting steps may

have been reduced due to the inability to conduct in-per-

son sessions because of infection control. That said, CM

studies often include the use of an electronic platform in

the first 2 stages to allow more individuals to participate

and to encourage generation of a range of ideas, which

may be less likely to emerge in a live discussion. As par-

ticipation in the interpretation session was similarly con-

strained, it is likely that the range of possible perspectives

of AYA women with CF and their parents may not be

fully captured in these findings. Multidisciplinary pro-

viders only participated during the interpretation meeting

and thus did not offer their perspectives regarding SRH

topic generation or rating. This study also did not ask par-

ticipants to assess the feasibility of integrating generated

SRH topics into CF care. Nevertheless, CM is a unique

approach that combines qualitative data with quantitative

analysis and visual maps for participant feedback. This

method allowed for the identification of a variety of SRH

topics of vital importance to CF patients and their parents

and facilitated discussion about a rarely discussed, but

increasingly important, aspect of CF care.

Optimal patient-provider communication and shared deci-

sion making require all participants to be informed of general

and disease-specific SRH concerns.33 An important next step

is to engage the range of health care providers for this popula-

tion (CF subspecialists, women’s health providers, and PCPs)

and identify factors crucial to improving SRH care delivery

that take these patient-centered outcomes into account. These

may include education of both PCPs and subspecialists with

regard to the unique SRH concerns faced by AYA women

with CF, the development of communication skills around

discussing SRH (including shared decision making), and sys-

temic changes necessary to provide SRH care in the subspe-

cialty setting. Patient, parent, and provider stakeholders

should be key informants in the development of future health

service delivery interventions that address SRH as a part of

CF care. In addition, parental resources on this topic are

needed and should also be informed by key stakeholders.

Using CF as a model, future projects should strive to enhance

communication and improve SRH care delivery between

AYA patients with a variety of pediatric-onset chronic dis-

eases and their PCPs, subspecialty providers, and parents.

SRH is complicated for patients with pediatric-onset

chronic disease. Understanding what stakeholders value is

an important first step in designing improved interventions

or care delivery models. This CM study identified SRH

concerns and outcomes shared by AYA women with CF

and parents. Results can be used to guide the content and

focus of future SRH interventions and scientific inquiries.
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