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Abstract

Background: To assess patient value, it is essential to regularly measure health out-

comes that matter to patients. It is currently unknown which health outcomes are

important for patients with autosomal inherited bleeding disorders.

Objectives: This study aimed to assess which health outcomes are important for pa-

tients with autosomal inherited bleeding disorders, consisting of von Willebrand dis-

ease, platelet function disorders, and rare bleeding disorders, as seen from the

patients’, caregivers’, and healthcare professionals’ perspectives.

Methods: Two panels, one consisting of patients and caregivers, and one consisting of

healthcare professionals participated in a Delphi process. A list of 146 health outcomes

was identified from the literature. During 3 rounds, both panels rated the importance of

health outcomes on a 5-point Likert scale. A health outcome was considered important

by a panel if it received a median score of 5 with an IQR of ≤1.
Results: In total, 13 patients, 10 caregivers, and 19 healthcare professionals partici-

pated in the Delphi study. Both panels reached consensus on the importance of health

outcomes related to bleeding episodes, life-threatening complications, and the intensity

and impact of menstruation. Patients and caregivers additionally reached consensus on

the importance of health outcomes related to menstruation and the impact of the

bleeding disorder on their daily lives. Healthcare professionals reached consensus on

the importance of health outcomes related to treatment, joint health, and pain.

Conclusion: In this study, health outcomes were identified that should be considered

when implementing value-based health care in the care of patients with autosomal

inherited bleeding disorders.
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Essentials

• To improve patient experience, it is essential to measure health outcomes that matter to patients.

• We identified health outcomes important for patients with inherited bleeding disorders.

• Patients, caregivers, and healthcare professionals prioritized different health outcomes.

• The identified health outcomes should be considered when implementing value-based health care.
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1 | INTRODUCTION

The group of patients with an autosomal inherited bleeding disorder

predominantly consists of patients with von Willebrand disease,

followed by patients with hereditary rare bleeding disorders or

inherited platelet function disorders. These bleeding disorders are

caused by different defects in the hemostatic process. These defects

lead to heterogeneous bleeding phenotypes which range from mild

bleeding, such as easy bruising and epistaxis, to severe or even life-

threatening bleeding manifestations as gastrointestinal or intracra-

nial bleeding [1–3]. Additionally, women may experience menor-

rhagia and postpartum hemorrhage [4,5]. This heterogeneity in

clinical presentation often complicates the diagnosis and treatment

of autosomal inherited bleeding disorders and calls for personalized

treatment strategies.

In recent years, the trend to move healthcare services toward

value-based organizations has emphasized the importance of

creating value for patients [6–8]. Value-based health care was

introduced by Porter and Teisberg [9] in 2006 with the aim of

improving patient value, which is defined as health outcomes that

matter to patients divided by the cost of achieving those outcomes

[6]. By focusing on improving outcomes that matter to patients,

healthcare services are in theory able to 1) align their care to drive

improvement in the health outcomes that matter most to both

patients and healthcare professionals, 2) improve how patients

experience their health, and 3) reduce the complexity and pro-

gression of disease that drive the need for more care [10]. The

systematic measurement of outcomes that matter to patients in

clinical practice is therefore indispensable to improving patient

value [6,10].

Previous research has focused on determining which health

outcomes are important for many different patient populations,

including persons with hemophilia [11–13]. It is uncertain whether

these identified health outcomes that are important for persons with

hemophilia are transferable to patients with autosomal inherited

bleeding disorders. Whereas the hemophilia population largely

consists of men, a large proportion of patients with autosomal

inherited bleeding disorders comprises females, who experience

sex-specific health outcomes, such as menorrhagia and pregnancy

complications [14,15]. Therefore, this study aimed to assess which

health outcomes are important specifically for patients with auto-

somal inherited bleeding disorders, consisting of von Willebrand

disease, platelet function disorders, and rare bleeding disorders,

from the patients’, caregivers’, and healthcare professionals’

perspectives.
2 | METHOD

2.1 | Study design

The Delphi methodology was used to establish consensus on which

health outcomes are important for patients with autosomal inherited

bleeding disorders. The Delphi method is a consensus-based, iterative

process that uses successive anonymous surveys to gather informa-

tion from a selected panel of experts on a specific topic [16,17].
2.2 | Participant selection and recruitment

tTwo Delphi panels were assembled consisting of Dutch-speaking pa-

tients aged ≥18 years with an autosomal inherited bleeding disorder

and caregivers of pediatric patients with an autosomal inherited

bleeding disorder, and healthcare professionals from various disciplines

currently working in the field of bleeding disorders. Healthcare pro-

fessionals were recruited through professional contacts of the re-

searchers at the 6 hemophilia treatment centers in The Netherlands,

theDutchHemophilia Physicians Society, and theDutchHemophilia Nurses

Society. Patients and caregivers were recruited through the Dutch He-

mophilia Patient Society. In addition, caregivers of patients currently

receiving treatment at the pediatric hematology outpatient clinic of the

ErasmusMC Sophia’s Children Hospital, in The Netherlands were actively

recruited to participate in this study. All contacted individuals or or-

ganizations received an email containing a short study description, a

description of what is expected of the participant, and a participant

information letter. Using a snowballing technique, all contacted in-

dividuals were asked to spread the invitation among their network.

Individuals willing to participate in the study could use a link

provided in the email to fill in a digital informed consent form. Once

the informed consent was given, the participants received a personal

login code to complete the Delphi surveys in the web-based Delphi

platform Welphi [18]. Using Welphi, follow-up emails were sent 2

weeks and 5 days before the closing of each Delphi round to

encourage participation. The study was reviewed and determined to

be exempt by the Medical Ethical Research Committee of the Erasmus

MC, University Medical Center Rotterdam, Rotterdam, The Netherlands.
2.3 | Delphi process

All 3 Delphi surveys included an introduction page that paraphrased

the survey’s intent, the study objectives, and an explanation of the

Delphi method. Based on the participant characteristics (ie, a patient,
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caregiver, or healthcare professional), the participant was directed to

the specific survey questions.

Before the first Delphi round, a long list of health outcomes was

developed based on the long-list used by the CoreHEM and Haemo-

value initiatives on health outcomes for persons with hemophilia

[12,19]. These long-lists were enriched with the findings of a sys-

tematic review on patient-reported outcomes in patients with auto-

somal inherited bleeding disorders [14]. A plain language definition

was provided for each health outcome.

The full Delphi process consisted of 3 rounds. During the first

round, both panels were asked to rate each health outcome on the

long-list using a 5-point Likert scale, ranging from 1 (not important) to

5 (very important) in terms of each outcome’s importance for patients

with autosomal inherited bleeding disorders. To capture uncertainty,

an “I do not know” option was also available. Participants were able to

motivate and add explanatory notes on their decisions, to provide

recommendations on the definition, and to add any additional health

outcomes that they deemed important.

All participants who filled in the informed consent were invited to

complete the second and third round survey, regardless of their

participation in previous rounds. In these rounds, both panels’ col-

lective rating of each outcome’s importance was presented alongside

the individual’s rating of the previous round. Participants were able to

view the collective round rating as the percentage of participants or

the absolute number of participants that rated an outcome on each of

the options of the 5-point Likert scale. Additionally, any comments

made by the participants in the previous rounds were displayed. This

enabled participants to consider the opinions of other participants

while deciding on the importance of the various health outcomes.

Health outcomeswere excluded from the second round if therewas

consensus on importance or consensus on unimportance during the first

round, unless meaningful adjustments were suggested to the definition.

Consensus on importancewas defined as amedian score of 5 and an IQR

of ≤1. In other words, to achieve consensus on importance at least 75%
F I GUR E Overview of the Delphi process.
of the panel had to score the health outcome with a 5. The other 25% of

the panel had to score the health outcome with a 4. Consensus of

unimportance was defined as a median score <5 and an IQR of ≤1. To
achieve consensus on unimportance nomore than 25% of the panel had

to score the health outcome with a 5. The second round therefore

consisted primarily of health outcomes on which no consensus was

reached. In this second round, participants were again asked tomotivate

their decisions, to provide recommendations on the definitions, and to

add any missing health outcomes that they deemed important.

In the third andfinal round, healthoutcomesonwhich consensuson

importancewas achieved during the first or second round, and onwhich

no consensus was achieved in the second round were presented to the

participants for rating. In this final round, participants were not able to

provide recommendations for the definition or add health outcomes.
2.4 | Statistical analysis

Descriptive statistics were used to describe both panels’ de-

mographics and to determine which health outcomes were selected

for the next round. The “I do not know” option was coded as missing.

Missing data were excluded from the analysis per health outcome.

Statistical analysis was performed using R statistical language.
3 | RESULTS

3.1 | Delphi panel

The Delphi rounds were conducted between February 1, 2021 and

February 28, 2022. During the first Delphi round, theDutchHemophilia

Physicians Society, the Dutch Hemophilia Nurses Society, the Dutch

Hemophilia Patient Society, 17 healthcare professionals, and 256

caregivers of patients received an invitation to participate in this study.



T AB L E 1 Demographics of the patient and caregiver panel during
the first Delphi round

Characteristics

Patients

n =13

Caregivers

n = 10

Sexa

Male 3 (23%) - (0%)

Female 10 (77%) 7 (100%)

Age, ya

Median 41 38

IQR 36-45 34-43

Educational levela

Lower secondary education 2 (15%) - (0%)

Higher secondary education 6 (46%) 4 (57%)

Bachelor’s or equivalent education 4 (31%) 1 (14%)

Master, doctoral or equivalent education 1 (8%) 2 (29%)

Type of bleeding disordera,b

Von Willebrand disease 10 (77%) 5 (56%)

Fibrinogen deficiency 1 (8%) - (0%)

FVII deficiency - (0%) 1 (11%)

FXI deficiency - (0%) 1 (11%)

FXIII deficiency - (0%) 1 (11%)

Inherited platelet function disorder 2 (15%) 1 (11%)

Self-reported severity of the bleeding disordera,b

Severe 3 (23%) 1 (11%)

Moderate 3 (23%) 2 (2250)

Mild 6 (46%) 6 (67%)

Unknown 1 (8%) - (0%)

Use of medicationa,b

Yes 10 (77%) 2 (25%)

No 3 (23%) 6 (75%)

Currently receiving treatment at a

hemophilia treatment centera,b

Yes 9 (69%) 3 (43%)

No 3 (23%) 4 (57%)

No treatment necessary 1 (8%) - (0%)

Data on ethnicity were not collected because it is not allowed under

Dutch law.

F, factor; IQR, interquartile range.
aThese questions contained missing values for the caregivers.
bCaregivers answered these questions about their child.

TA B L E 2 Demographics of the healthcare professionals panel
during the first Delphi round.

Characteristics

Healthcare

professionals

n = 19

Sexa

Male 2 (11%)

Female 16 (89%)

Age, ya

Median 48

IQR 40 - 57

Educational levela

Lower secondary education - (0%)

Higher secondary education 1 (6%)

Bachelor’s or equivalent education 4 (22%)

Master, doctoral, or equivalent education 13 (72%)

Profession

Hematologist 5 (26%)

Pediatric hematologist 3 (16%)

Nurse consultant 2 (11%)

Nurse practitioner 6 (32%)

Physical therapist 2 (11%)

Other 1 (5%)

Patient population cared fora

Children 6 (33%)

Adults 8 (44%)

Both children and adults 4 (22%)

Years of experience

Median 20

IQR 8,5 - 27

Currently working at a hemophilia treatment center

Yes 19 (100%)

No - (0%)

Data on ethnicity were not collected because it is not allowed under

Dutch law.

IQR, interquartile range.
aThese questions contained missing values.
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The informed consent form was signed by 49 participants. Forty-two

participants, consisting of 19 healthcare professionals (45%), 13 pa-

tients (31%), and 10 caregivers (24%), participated in the first Delphi

round (Tables 1 and2).Most of the participantswere female (n=33) and

the median age was 41 years (IQR, 35-48 years). The response rate in

round 3 was 66.6% (n = 32; Supplementary Table S1).
3.2 | Health outcome selection

3.2.1 | Round 1

In the first Delphi round, both panels voted on the importance of 146

health outcomes (Figure). The patient and caregiver panels achieved

consensus on the importance of 20 health outcomes. The healthcare

professionals panel achieved consensus on the importance of 41

health outcomes. Respectively, 102 and 81 health outcomes were
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excluded due to consensus on unimportance by the patients and

caregivers and healthcare professionals panels. During the first round,

the panels proposed alterations in the definition for the health

outcome vitality and suggested the addition of 5 new health out-

comes: 1) concerns about heredity, 2) concerns about pregnancy/

miscarriage/giving birth, 3) joint imaging (magnetic resonance imaging

or X-ray), 4) visualization of joint bleeds, and 5) increase in joint bleeds

(Supplementary Table S2).
3.2.2 | Round 2

In the second round, both panels rated the importance of 30 health

outcomes (Supplementary Table S3). The patients and caregivers

panel achieved consensus on the importance of 7 health outcomes.

The healthcare professionals panel achieved consensus on the

importance of 9 health outcomes. Respectively, 21 and 19 health

outcomes were excluded from the third round due to consensus on

unimportance by the patients and caregivers and healthcare pro-

fessionals panels. Two new health care outcomes, anxiety and use of

on-demand medication, were suggested by the panels.
3.2.3 | Round 3

In the third round, the patients and caregivers panel rated the

importance of 31 health outcomes whereas the healthcare pro-

fessionals panel rated 54 health outcomes (Supplementary Table S4).

The patients and caregivers, and healthcare professionals panel ach-

ieved consensus on unimportance on respectively 10 and 26 health

outcomes. The patients and caregivers panel did not achieve

consensus on 1 health outcome, whereas the healthcare professionals

panel did not achieve consensus on 8 health outcomes.
3.2.4 | Outcomes at the end of round 3

At the end of the third Delphi round, both panels individually ach-

ieved consensus on the importance of 20 health outcomes. Of these

20 health outcomes, 6 health outcomes are overlapping. In other

words, both panels achieved consensus on the importance of 6

health outcomes: 1) number of bleeding episodes per year that

require treatment, 2) total number of life-threatening bleeding epi-

sodes, 3) severity of the bleeding episode, 4) life-threatening com-

plications, 5) intensity of menstrual bleeding, and 6) impact of

menstrual bleeding on daily life (Table 3). Each panel individually

achieved consensus on 14 additional health outcomes. The patients

and caregivers panel achieved consensus on the importance of

health outcomes regarding response to treatment, use of on-demand

medication, the impact of menstruation on multiple aspects of daily

life, impact of the bleeding disorder on the patients’ emotions,

knowledge about the bleeding disorder, and concerns related to the
bleeding disorder in general and concerns regarding pregnancy and

inheritance of the disease. The healthcare professionals panel ach-

ieved consensus on the importance of several health outcomes

related to bleeding episodes, treatment side effects including in-

hibitor development and allergic/hypersensitivity reactions, the

presence and degree of joint damage and the interference of pain

on the patients’ daily life.
4 | DISCUSSION

In this 3-round Delphi study, we aimed to assess which health out-

comes are important for patients with autosomal inherited bleeding

disorders as seen from the perspectives of patient, caregiver, and

healthcare professional. Our study shows that both the patient and

caregivers’ and healthcare professionals’ panel reached consensus on

the importance of the following 6 health outcomes for patients with

autosomal inherited bleeding disorder, namely: 1) number of bleeding

episodes per year that require treatment, 2) total number of life-

threatening bleeding episodes, 3) severity of the bleeding episode,

4) life-threatening complications, 5) intensity of menstrual bleeding,

and 6) impact of menstrual bleeding on daily life.

In addition to these health outcomes, the patients’ and caregivers’

panel and the healthcare professionals’ panel independently identified

several other health outcomes that they deem to be important for pa-

tients with autosomal inherited bleeding disorders. Patients and care-

givers reached consensus on the importance of health outcomes related

to menstruation and the impact of bleeding disorders on their daily lives.

In contrast, healthcare professionals found health outcomes related to

treatment side effects, joint health, and pain to be of specific importance

for patients with autosomal inherited bleeding disorders. These addi-

tional health outcomes identified by the different panels highlight the

differences among patients’, caregivers’ and healthcare professionals’

perspectives.

The results of this study are comparable to previous studies that

aimed to identify a set of important health outcomes for persons with

hemophilia. While those studies did not make a distinction between the

patient, caregiver, and healthcare professional perspective, several

other studies also identified consensus on the importance of the

following health outcomes for persons with hemophilia: frequency of

bleedingepisodes [19], severity of bleeding episodes [12], complications

[12], pain [12,13,19,20], joint health [13], and ability to engage in ac-

tivities of daily life [12,13,20]. None of the studies performed in persons

withhemophilia identified the importance of health outcomes related to

menstruation. This can be explained by the X-linked inheritance of he-

mophilia; hemophilia predominantly occurs in males [12]. The consid-

erable resemblance, however, between the other health outcomes

identified in this study as important for patients with autosomal

inherited bleeding disorders and the outcome sets determined for

persons with hemophilia, indicates limited differences between health

outcomes found to be important for persons with hemophilia and pa-

tients with autosomal inherited bleeding disorders.
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4.1 | Strengths and limitations

To our knowledge, this study is the first to assess which health out-

comes are important for patients with autosomal inherited bleeding

disorders, as seen from patients’, caregivers’, and healthcare pro-

fessionals’ perspectives. By choosing to create 2 Delphi panels, one

with patients and caregivers and one with healthcare professionals,

we were able to distinguish potential differences in the importance of

health outcomes across the 2 panels. This study identified that

healthcare professionals focus more on disease-related health out-

comes that are measurable or influenced by the handling of healthcare

professionals, while patients and caregivers focus more on the

possible influence of the bleeding disorder on the persons’ emotions

and various aspects of their daily lives. This additional insight into the

importance of health outcomes from both perspectives provides

valuable information to guide the implementation of value-based

health care in this patient population.

This study also has several limitations. First, this Delphi study

used a long list of 146 health outcomes based on the long list of

previous research performed in persons with hemophilia [12,19]. This

list was enriched with the findings of a systematic literature review on

relevant patient-reported outcomes in patients with autosomal

inherited bleeding disorders [14]. In our aim to present the partici-

pants with a list of all possibly relevant health outcomes, no critical

appraisal was performed on the health outcomes mentioned in the

long list of previous studies. Therefore, our study may have included

health outcomes that were similar or indistinguishable from each

other in the perception of the participants. In addition, some health

outcomes included within the long list could not strictly be classified

as a health outcome, ie, the health outcome may not represent a

change in health status that can be measured clinically, observed, or

self-reported [21,22].

Second, within this Delphi study, a very strict definition of

importance was used to determine which health outcomes should be

included in the second or third round. We defined importance as a

median of 5 (very important) and unimportance as a median <5

across all participants within a panel. This strict definition of

importance was proven necessary after the first Delphi round.

Without this strict definition of importance, it would not have been

possible to achieve consensus on a feasible number of important

health outcomes within a reasonable number of Delphi rounds.

However, this may also have led to the exclusion of health outcomes

early on in the Delphi process that, given a different definition of

importance and more Delphi rounds, could have been identified as

important for patients with autosomal inherited bleeding disorders

as seen from the patients’, caregivers’, and healthcare professionals’

perspectives.

Third, we were unable to report race or ethnicity as a social-

cultural determinant of health. Therefore, we could not assess its in-

fluence on the patients’, caregivers’, and healthcare professionals’

perspectives on the importance of the various health outcomes.

Lastly, difficulties were experienced during the recruitment of

patients, caregivers, and healthcare professionals. To obtain a
reliable outcome of a Delphi panel, the panel must consist of a

minimum of 30 experts [23], in this case, patients, caregivers, and

healthcare professionals. To meet these criteria, the first Delphi

round was extended multiple times resulting in a first Delphi round

that lasted from February 1, 2021 to November 30, 2021. As a

result, some participants completed the first Delphi survey in

February, while others completed the same survey in November.

This delay between the first and second Delphi round may have led

to a slightly lower response rate on the second and subsequently

third Delphi round. The experienced difficulties during the recruit-

ment of patients, caregivers, and healthcare professionals might also

have repercussions for the results of this study. While patients with

all types of autosomal inherited bleeding disorders were approached

and encouraged to participate in this study, the patients and care-

givers panel mainly includes patients with von Willebrand disease.

The results of this panel might be less representative for patients

with an inherited platelet function disorder or rare bleeding disor-

der. The rare nature of these diseases makes them inherently

difficult to study.
4.2 | Implications for research and practice

The identification of which health outcomes are important for patients

with autosomal inherited bleeding disorders is the first step toward

value-based health care implementation in this patient population.

Health services aiming to implement value-based health care can use

our results to guide their decisions on which health outcomes should

be measured in clinical care to assess and improve patient value for

patients with inherited bleeding disorders. Additional validation,

however, in both a national and international setting is recommended

to ensure that the health outcomes identified in this study are also

seen as important by a wider group of patients with autosomal

inherited bleeding disorders, their caregivers, and healthcare

professionals.

To assess patient value in a reliable manner across bleeding dis-

orders, populations, research, and clinical practice, further oper-

ationalization of the identified health outcomes is crucial.

Subsequently, it is essential to reach consensus on a methodology or

set of measurement tools to assess the identified important health

outcomes for patients with autosomal inherited bleeding disorders.

Future studies are needed to reach consensus on which measurement

instruments best capture the value of the identified health outcomes

and, in the case of nonexisting disease-specific instruments, to create a

suitable, valid, and reliable measurement instrument.

Furthermore, additional research could focus on synthesizing

these study results and the various comparable studies performed in

persons with hemophilia into one overarching recommended set of

important health outcomes for all types of bleeding disorders. This

would create uniformity and facilitate the implementation of value-

based health care and value assessment by patients with inherited

bleeding disorders.



T AB L E 3 Health outcomes that are important for patients with autosomal inherited bleeding disorders.

Consensus achieved by panel(s)

# Health outcomes Definition

Patients and

caregivers

Healthcare

professionals

Bleeding episodes

10 Frequency of bleeding episodes The number of bleeding episodes within a year ✓

11 Number of bleeding episodes per

year that require treatment

The number of bleeding episodes that require

treatment per year

✓ ✓

5 Total number of bleeding episodes The total number of bleeding episodes including

severe, life-threatening, and intracranial

bleeds

✓

6 Total number of severe bleeding

episodes

The total number of severe bleeding episodes a

person has experienced

✓

7 Total number of life-threatening

bleeding episodes

The total number of life-threatening bleeding

episodes the person has experienced

✓ ✓

8 Total number of intracranial bleeds The total number of intracranial bleeds a

person has experienced

✓

9 Severity of the bleeding episode The severity of the bleeding episode ✓ ✓

Treatment

12 Response to treatment How well does a person respond to treatment ✓

152 Use of on-demand medication The use of on-demand medication for a

person’s bleeding disorder

✓

48 Treatment side effects The occurrence of treatment side effects

including inhibitor status, allergic reactions

✓

50 Allergic/hypersensitivity reactions Allergic reactions to treatment ✓

51 Inhibitor development The presence of antibodies against factor

concentrates and/or platelets

✓

52 Inhibitor recurrence The repeated development of antibodies

against factor concentrates and/or platelets

✓

Joint health

22 Joint damage The presence of joint damage due to joint

bleeding episodes

✓

25 Presence of target joints The presence and number of target joints ✓

26 Alteration in joint functional status The alteration (improvement/deterioration) in

joint functional capacity to perform

functions of daily living

✓

151 Increase in joint bleeds Has the number of joint bleeds increased in a

short period?

✓

Complications

57 Life-threatening complications The occurrence of complications that threaten

a person’s life

✓ ✓

Menstruation

123 Intensity of menstrual bleeding Number of times a person needs to change

their menstrual products per day

✓ ✓

122 Duration and frequency of

menstrual bleeding

The duration and frequency of menstrual

bleeding

✓

125 Impact of menstruation on daily life The impact of menstrual bleeding on a person’s

ability to engage in activities of daily living

(including social relations, work/school)

✓ ✓

(Continues)
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T A B L E 3 (Continued)

Consensus achieved by panel(s)

# Health outcomes Definition

Patients and

caregivers

Healthcare

professionals

127 Impact of menstruation on work/

school absentee-ism

The impact of menstrual bleeding on a person’s

ability to go to work/school

✓

128 Impact of menstruation on

maintaining social relationships

The impact of menstrual bleeding on a person’s

ability to maintain social relationships

✓

129 Impact of menstruation on family life The impact of menstrual bleeding on a person’s

family life

✓

130 Impact of menstruation on the

ability to enjoy life

The impact of menstrual bleeding on a person’s

ability to enjoy life

✓

131 Impact of menstruation on sleep The impact of menstrual bleeding on a person’s

sleep pattern

✓

Pain

38 Pain interference The presence of pain and the interference with

daily life

✓

Knowledge, concerns, and impact of having a bleeding disorder

137 Knowledge about the bleeding

disorder

A person’s level of knowledge about the

possible consequences and risks associated

with a bleeding disorder

✓

140 Concerns about the bleeding

disorder

A person’s concern about his/her bleeding

disorder

✓

147 Concerns about inheritance of the

bleeding disorder

The extent to which a person is concerned

about the inheritance of his/her bleeding

disorder

✓

148 Concerns about pregnancy/

miscarriage/giving birth

The extent to which a person is concerned

about a possible pregnancy/miscarriage or

giving birth

✓

136 Ability to maintain basic self-care The extent to which a person is able to continue

to care for himself/herself as he/she gets

older

✓

110 Impact on emotions The impact of the bleeding disorder on a

person’s emotions

✓

27 Age at diagnosis The age at which the bleeding disorder was

diagnosed by a hematologist

✓
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4.3 | Conclusion

This Delphi consensus study identified which health outcomes are

important for patients with autosomal inherited bleeding disorders as

seen from the patients’, caregivers’, and healthcare professionals’ per-

spectives. Both the patients and caregivers panel and the healthcare

professionals panel reached consensus on the importance of 6 health

outcomes related to bleeding episodes, complications, andmenstruation.

In addition to these health outcomes, the patients and caregivers panel

and the healthcare professionals panel each reached consensus on a

different set of important health outcomes, highlighting the differences

among the patients’, caregivers’, and healthcare professionals’ perspec-

tives. The identified health outcomes should be considered when imple-

menting value-based health care for patients with autosomal inherited

bleeding disorder, although further operationalization is needed.
ACKNOWLEDGMENTS

The SYMPHONY consortium, which aims to orchestrate personalized

treatment in patients with bleeding disorders, is a unique collabora-

tion between patients, healthcare professionals, and translational and

fundamental researchers specialized in inherited bleeding disorders,

as well as experts from multiple disciplines. SYMPHONY aims to

identify best treatment choice for each individual based on bleeding

phenotype. In order to achieve this goal, workpackages have been

organized according to 3 themes, eg, Diagnostics (workpackage 3&4),

Treatment (workpackages 5-9), and Fundamental Research (work-

packages 10-12). Principal investigator: Dr M.H. Cnossen; project

manager: Dr S.H. Reitsma.

Beneficiaries of the SYMPHONY consortium: Erasmus MC Sophia

Children’s Hospital, University Medical Center Rotterdam, project

leadership and coordination; Sanquin Diagnostics; Sanquin Research;



VAN HOORN ET AL. - 9 of 9
Amsterdam University Medical Centers; University Medical Center

Groningen; University Medical Center Utrecht; Leiden University

Medical Center; Radboud University Medical Center; Netherlands

Society of Hemophilia Patients (NVHP); Netherlands Society for

Thrombosis and Hemostasis (NVTH); Bayer B.V., CSL Behring B.V.,

Swedish Orphan Biovitrum (Belgium) BVBA/SPRL.

FUNDING

This research received funding from The Netherlands Organization

for Scientific Research (NWO) in the framework of the NWA-ORC

Call grant agreement NWA.1160.18.038. Principal investigator: Dr

M.H. Cnossen. Project manager: Dr S.H. Reitsma.

AUTHOR CONTRIBUTIONS

E.S.v.H., H.F.L., M.H.C., and S.C.G. designed the study. M.H.C. orga-

nized caregiver inclusion. E.S.v.H. collected and analyzed the data and

drafted the manuscript. H.F.L., M.H.C., and S.C.G. critically reviewed

the manuscript and provided important intellectual input. All authors

reviewed and approved the final version.

RELATIONSHIP DISCLOSURE

M.H.C. has received investigator-initiated research- and travel grants

over the years from The Netherlands Organization for Scientific

Research (NWO), The Netherlands Organization for Health Research

and Development (ZonMw), the Dutch ‘Innovatiefonds Zorgverzeker-

aars’, Pfizer, Baxter/Baxalta/Shire, Bayer Schering Pharma, CSL Behr-

ing, Sobi, Novo Nordisk, Novartis, and Nordic Pharma and has served as

a steering board member for Roche and Bayer. All grants, awards, and

fees go to the Erasmus MC as an institution. S.C.G. received an unre-

stricted research grant from Sobi. All other authors have no competing

interest relevant to the contents of this manuscript.
TWITTER

Evelien S. van Hoorn @ShannonHoorn

Hester F. Lingsma @hesterlingsma

Marjon H. Cnossen @CnossenMarjon

REFERENCES

[1] Sharathkumar AA, Pipe SW. Bleeding disorders. Pediatr Rev.

2008;29:121–9.

[2] Acharya SS, Coughlin A, Dimichele DM. North American Rare

Bleeding Disorder Study G. Rare bleeding disorder registry: de-

ficiencies of factors II, V, VII, X, XIII, fibrinogen and dysfi-

brinogenemias. J Thromb Haemost. 2004;2:248–56.

[3] Bolton-Maggs PH, Chalmers EA, Collins PW, Harrison P, Kitchen S,

Liesner RJ, et al. A review of inherited platelet disorders with

guidelines for their management on behalf of the UKHCDO. Br J

Haematol. 2006;135:603–33.

[4] Palla R, Peyvandi F, Shapiro AD. Rare bleeding disorders: diagnosis

and treatment. Blood. 2015;125:2052–61.

[5] Atiq F, Saes JL, Punt MC, van Galen KPM, Schutgens REG, Meijer K,

et al. Major differences in clinical presentation, diagnosis and man-

agement of men and women with autosomal inherited bleeding

disorders. EClinicalMedicine. 2021;32:100726.
[6] Porter ME, Lee TH. The strategy that will fix health care. Harv Bus

Rev. 2013;91:1–19.

[7] Elf M, Flink M, Nilsson M, Tistad M, von Koch L, Ytterberg C. The

case of value-based healthcare for people living with complex long-

term conditions. BMC Health Serv Res. 2017;17:24.

[8] Porter ME, Larsson S, Lee TH. Standardizing patient outcomes

measurement. N Engl J Med. 2016;374:504–6.

[9] Porter ME, Teisberg EO. How physicians can change the future of

health care. JAMA. 2007;297:1103–11.

[10] Teisberg E, Wallace S, O’Hara S. Defining and implementing value-

based health care: a strategic framework. Acad Med. 2020;95:682–5.

[11] O’Mahony B, Dolan G, Nugent D, Goodman C, International Hae-

mophilia Access Strategy C. Patient-centred value framework for

haemophilia. Haemophilia. 2018;24:873–9.

[12] van Balen EC, O’Mahony B, Cnossen MH, Dolan G, Blanchette VS,

Fischer K, et al. Patient-relevant health outcomes for hemophilia

care: development of an international standard outcomes set. Res

Pract Thromb Haemost. 2021;5:e12488.

[13] Dover S, Blanchette VS, Srivastava A, Fischer K, Abad A,

Feldman BM. Clinical outcomes in hemophilia: towards development

of a core set of standardized outcome measures for research. Res

Pract Thromb Haemost. 2020;4:652–8.

[14] van Hoorn ES, Houwing ME, Al Arashi W, Leebeek FWG,

Hazelzet JA, Gouw SC, et al. Patient-reported outcomes in auto-

somal inherited bleeding disorders: a systematic literature review.

Haemophilia. 2022;28:197–214.

[15] Hassan S, van Balen EC, Smit C, Mauser-Bunschoten EP, van

Vulpen LFD, Eikenboom J, et al. Health and treatment outcomes of

patients with hemophilia in the Netherlands, 1972-2019. J Thromb

Haemost. 2021;19:2394–406.

[16] Herrera-Escobar JP, Price MA, Reidy E, Bixby PJ, Hau K,

Bulger EM, et al. Core outcome measures for research in traumatic

injury survivors: the National Trauma Research Action Plan

modified Delphi consensus study. J Trauma Acute Care Surg.

2022;92:916–23.

[17] Swart ECS, Good CB, Henderson R, Manolis C, Huang Y, Essien UR,

et al. Identifying outcome measures for atrial fibrillation value-based

contracting using the Delphi method. Res Social Adm Pharm.

2022;18:3425–31.

[18] Welphi. About. Welphi; 2022.

[19] Iorio A, Skinner MW, Clearfield E, Messner D, Pierce GF, Witkop M,

et al. Core outcome set for gene therapy in haemophilia: results of

the coreHEM multistakeholder project. Haemophilia. 2018;24:e167–

72.

[20] Skinner MW, Chai-Adisaksopha C, Curtis R, Frick N, Nichol M,

Noone D, et al. The Patient Reported Outcomes, Burdens and Ex-

periences (PROBE) Project: development and evaluation of a ques-

tionnaire assessing patient-reported outcomes in people with

haemophilia. Pilot Feasibility Stud. 2018;4:58.

[21] Sedgley C. The responsibilities of being a physiotherapist. In:

Porter SB, ed. Tidy’s Physiotherapy. Fifteenth Edition. United

Kingdom: Churchill Livingstone; 2013:1–21.

[22] Oleske DM, Islam SS. Role of Epidemiology in the Biopharmaceutical

Industry. In: Doan T, Renz C, Bhattacharya M, Lievano F,

Scarazzini L, Pharmacovigilance, eds. A Practical Approach. United

States of America: Elsevier; 2019:69–87.

[23] Akins RB, Tolson H, Cole BR. Stability of response characteristics of

a Delphi panel: application of bootstrap data expansion. BMC Med

Res Methodol. 2005;5:37.

SUPPLEMENTARY MATERIAL

The online version contains supplementary material available at

https://doi.org/10.1016/j.rpth.2023.102201

http://www.twitter.com/ShannonHoorn
http://www.twitter.com/ShannonHoorn
http://www.twitter.com/hesterlingsma
http://www.twitter.com/hesterlingsma
http://www.twitter.com/CnossenMarjon
http://www.twitter.com/CnossenMarjon
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref1
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref1
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref2
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref2
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref2
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref2
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref3
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref3
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref3
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref3
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref4
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref4
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref5
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref5
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref5
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref5
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref6
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref6
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref7
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref7
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref7
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref8
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref8
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref9
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref9
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref10
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref10
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref11
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref11
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref11
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref12
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref12
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref12
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref12
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref13
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref13
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref13
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref13
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref14
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref14
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref14
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref14
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref15
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref15
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref15
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref15
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref16
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref16
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref16
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref16
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref16
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref17
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref17
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref17
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref17
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref18
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref19
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref19
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref19
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref19
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref20
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref20
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref20
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref20
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref20
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref21
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref21
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref21
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref22
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref22
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref22
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref22
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref23
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref23
http://refhub.elsevier.com/S2475-0379(23)00458-2/sref23
https://doi.org/10.1016/j.rpth.2023.102201

	Patient-relevant health outcomes for von Willebrand disease, platelet function disorders, and rare bleeding disorders: a De ...
	1. Introduction
	2. Method
	2.1. Study design
	2.2. Participant selection and recruitment
	2.3. Delphi process
	2.4. Statistical analysis

	3. Results
	3.1. Delphi panel
	3.2. Health outcome selection
	3.2.1. Round 1
	3.2.2. Round 2
	3.2.3. Round 3
	3.2.4. Outcomes at the end of round 3


	4. Discussion
	4.1. Strengths and limitations
	4.2. Implications for research and practice
	4.3. Conclusion

	Funding
	Author contributions
	Relationship Disclosure
	slink10

	References


