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Abstract

Introduction: Haemophilia is a congenital bleeding disorder mainly affecting males. To prevent bleeding, patients
need to perform regular intravenous injections (prophylaxis) throughout life. Non-adherence often occurs. Problems
with acceptance or self-management appear to be the main reasons for non-adherence in haemophilia. The aim of
this study was to test the feasibility and effects of two interventions focussed on acceptance (face-to-face) and self-
management (online).

Methods: Patients with severe haemophilia and acceptance or self-management problems were eligible. The face-
to-face group intervention was based on Acceptance and Commitment Therapy (ACT) (8 sessions/6 months, target
N = 8 participants). The online intervention was based on a successful online programme in rheumatoid arthritis (5–
8 modules/2 months, targetN = 8). Both interventions were designed according to the MRC framework in
collaboration with the patient society and experts. We compared adherence (VERITAS-Pro, optimum 0), quality of
life (SF-36, optimum 100) and illness perception (BIPQ, optimum 0) before start (T0) and after 2 months (T2).
Feasibility criteria were as follows: completion of training by > 50% of participants and ability to collect at least 80%
of outcome parameters.

Results:The face-to-face intervention was feasible (89% enrolment and recruitment, 100% retention). One hundred
percent of the outcome parameters was collected. Results were promising: although adherence (VERITAS-Pro) was
stable (from 64 to 62 points), quality of life (SF-36) showed a clinically relevant improvement (> 5 points) in five of
eight domains. Illness perception (BIPQ) showed a clinically relevant increase from 47 to 39 points. Patient
evaluation was positive.
The online intervention, however, was infeasible: enrolment was only 20% (6/30). Only three patients signed
informed consent (recruitment 10%), and none completed more than one module (retention 0%). Consequently,
the online intervention was terminated.
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Conclusion:The face-to-face acceptance intervention was considered feasible with promising results.
Unfortunately, the online intervention was infeasible and therefore terminated. These findings suggest that
adapting effective interventions to other settings does not guarantee success, despite the use of established
methodology and patient participation. Population differences (only male participants, congenital disease) could be
an explanation for failure of the online intervention in haemophilia despite success in rheumatoid arthritis.

Trial registration: NL55883.041.16

Keywords:Lifelong treatment, Illness acceptance, Adherence, Acceptance and commitment therapy, Self-
management, Congenital disease

Key messages regarding feasibility

� What uncertainties existed regarding the feasibility?
Uncertainty regarding recruitment of patients
struggling with illness acceptance and self-
management. Uncertainty regarding the ability of
patients to complete the programmes.

� What are the key feasibility findings?
The face-to-face group intervention regarding illness
acceptance was feasible and showed promising re-
sults on quality of life and illness acceptance with
stable adherence. The online intervention was in-
feasible due to recruitment problems.

� What are the implications of the feasibility findings
for the design of the main study?
The face-to-face intervention will be evaluated in a
larger group. The online training was removed from
the study.

Background
The introduction of intravenous clotting factor replace-
ment therapy has enabled the substitution of the missing
clotting factor in haemophilia [1]. This therapy has been
administered to treat bleeds (on demand) or as regular
replacement therapy (prophylaxis) to prevent bleeds [2].
This intravenous prophylactic treatment is self-
administered by the patient at home, approximately 3 to
3.5 times per week [1]. For effective prevention of bleed-
ing, high adherence to this prophylactic treatment is
crucial. To maintain minimum clotting factor levels and
preserve joint health, prophylaxis should be continued
lifelong without interruption [1].
Non-adherence to prophylaxis (i.e. ≥ 25% missed infu-

sions, or ≥ 25% dose change and/or 30% deviation in
timing [3]) occurs in approximately 50% of Dutch adults
with severe haemophilia [4–7]. Non-adherence and inad-
equate treatment of bleeds can cause irreversible dam-
age, especially in a joint or the central nervous system
[8]. Patients who stopped or interrupted the treatment
had a significantly worse joint status than patients who
did not stop (HJHS: 23 vs 14 points P = < 0.01 and Pet-
tersson score: 16 vs 5 points P = < 0.01) [9]. This joint

damage eventually results in a lower quality of life and
reduced labour force participation [10, 11], which
stresses the importance of high adherence levels.
In a previous qualitative study, illness acceptance

problems and lack of self-management skills were
identified as important reasons for non-adherence
[12]. Patients with acceptance problems mostly
stopped prophylaxis or used prophylaxis intermittently
(e.g. only on demand or skipping doses). In case of
self-management problems, patients failed to adminis-
ter prophylaxis due to inadequate routine, forgetful-
ness and the complexity of the self-management skills
required [12]. Our hypothesis was that both groups
could benefit from a tailored intervention to improve
adherence.
Therefore, two tailored interventions were developed.

The first intervention was focussed on improvement of
illness acceptance using a haemophilia-adapted version
of Acceptance and Commitment Therapy (ACT). The
second intervention was focussed on improvement of
self-management through an online programme includ-
ing peer support. The aim of this study was to test the
feasibility and effectiveness of both interventions (1)
acceptance programme (face-to-face) and (2) self-
management programme (online) in patients with severe
haemophilia using prophylaxis.

Methods
The study design of this feasibility study [13] is shown
in Fig. 1. Patients who experience difficulties with
accepting haemophilia were identified by the haemo-
philia treatment team and invited to join face-to-face
group training: ‘Living with haemophilia’. This group
training comprised of seven sessions and one follow-up
session, guided by a trained haemophilia caregiver (social
worker and nurse). Patients who experienced difficulties
with self-management skills could join an individual on-
line training: ‘Challenging your haemophilia’. This online
programme included 5–8 modules, guided by a trained
peer. We used the CONSORT 2010 guidelines for trans-
parent reporting studies [14]. The trial registration is
NL55883.041.16
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Face-to-face group training focussed on acceptance:
‘Living with haemophilia ’
The face-to-face group training ‘Living with haemophilia’
was focused on improving illness acceptance, which
could lead to a higher adherence to prophylaxis. This
face-to-face group training was based on the Acceptance
and Commitment Therapy (ACT) approach [15]. ACT is
an evidence-based intervention using cognitive behav-
iour strategies and mindfulness, creating distancing from
negative thoughts and words, emotions or physical sen-
sations based on relational frame theory [15, 16]. This
training addressed topics like creating awareness about
thoughts, discussing self-realization and exploring per-
sonal values in life (see Table 1 for more details). Group
dynamics and peer contact are an important aspect of
the training [17]. ACT has been successfully used in pa-
tients with a chronic disease, e.g. diabetes, HIV and
chronic pain [16–19]. The original ACT training was

adapted and modified to the haemophilia population, in
collaboration with the department of Psychology
(University Utrecht) and support of the Netherlands
Haemophilia Patient Society. Based on the ACT princi-
ples and previous studies, the training consisted of seven
evening-sessions of 2 h per session and one follow-up
session after 6 months [20, 21]. The training was fully
scripted in a handbook with specific exercises and meta-
phors. All sessions were supervised by two ACT-
qualified haemophilia healthcare professionals. Because
of logistical reasons, dinner was provided at the start of
each session.

Online training focussed on self-management:
‘Challenging your haemophilia’
The online training ‘Challenging your haemophilia’ was
aimed at improving self-management, which could lead
to a higher adherence to prophylaxis. This online

Fig. 1 Study design
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training was based on a successful comparable online
training developed to improve self-management in
rheumatic arthritis [22] which was based on the Arthritis
Self-Management intervention (ASMP) of Stanford Uni-
versity [23]. This training included 5 mandatory and 3
additional modules available on a secured website. This
modules including exercises, short videos, written infor-
mation and the possibility to chat with trained (N = 5)
peer trainers. The peer trainers received a formal peer
trainers’ training from an external specialized agency.
Each module took approximately 45 min; training had to
be completed within 2 months. Details of the modules
are shown in Table 1. The modules are adapted from
the rheumatic arthritis format towards haemophilia, fol-
lowing the six steps of the Medical Research Council
(MRC) framework [24]. First, the evidence base was
identified by a review of the literature [25], followed by a
problem analysis (theory development) [12] and a mod-
elling process based on existing material [22]. Subse-
quently, a prototype was developed in collaboration with
some patients and a delegation of the patient organisa-
tion (three panel sessions), followed by an evaluation of

the look and feel of this prototype during a patient panel
meeting followed by field usability testing [24].

Participants
For both interventions, male adults with haemophilia
who were prescribed prophylactic treatment were eli-
gible. Ability to understand written language and speak
Dutch was a prerequisite. Patients diagnosed with a ser-
ious psychiatric disorder interfering with the training
were not eligible. For the online training, access to inter-
net was a prerequisite. Based on the need to follow the
conversations at the online platform and to perform an
oral evaluation with each participant, the maximum
number of participants per group was set at eight. At
the beginning of each week, all patients visiting the clinic
were discussed (multidisciplinary) and eligibility was
considered. Patients who were eligible were informed
about this study (and both interventions) by their health
care provider or through various digital platforms (dif-
ferent websites, newsletters of the patient society, social
media). Patients received information about both inter-
ventions and could choose between both trainings based

Table 1 Overview of both trainings

Session/module Aim of the session

‘Living with haemophilia’
(face-to-face)

1.Control Creating realization in how a patient is controlling thoughts, feelings and physical sensations.
Discussing if this way of handling thoughts, feelings and physical sensations is effective or not.

2. Acceptance Creating space for tiresome thoughts, feelings and physical sensations. Acceptance is part of
tolerating challenging experiences patients cannot get rid of.

3. Letting go of
thoughts

Creating realization about thoughts and how thoughts arise. Discuss if thoughts always are effective
and if not how to transform them by changing them.

4. Self Distancing ourselves from strict or rigid beliefs. Discuss who someone is and someone’s identity.
Discussing if this vision about yourself is real or if they are just thoughts, feelings and physical
sensations. Discuss who someone wants to be.

5. Values Creating realization in what a patient must do, can do and wants to do. Discussing which values are
important for the patient and what he really wants in life.

6. Handling Discussing barriers, motivators and strategies for things patients really want to do. Creating
realization of someone’s short and long time reward. Developing concrete plans.

7 Looking back
and forward

Summarizing on the six concepts (control, acceptance, letting go thoughts, self, values and
handling) and discussing used metaphors and exercises.

8. Follow-up
session

Discussing progress and providing additional advice.

‘Challenging your
haemophilia’ (online)

1. Willing Which values are important, learning about self-management and setting personal goals

2. Knowledge What is haemophilia, advantage and disadvantages of haemophilia and how to intergrade
prophylaxis regimen into daily life

3. Being able Infusing tips, taking and holding your own control, making responsible choices, tackling problems,
communication and giving and receiving feedback

4. Living together Communication about haemophilia with others, haemophilia and its impact on relationships and
sexuality and impact of haemophilia on children

5. Exercise and
sport

Differences in goals and levels of exercising, making consensus choices about exercising, current
exercise habits, impact of exercise on daily life and importance of taking a day off

6. Work The combination of work and haemophilia, potential obstacles and how to tackle them

7. Looking ahead Evaluating and setting personal goals
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on their personal preference and their opinion regarding
the reason for non-adherence: struggle with acceptance
of haemophilia or with self-management. Informed con-
sent was signed prior to the study.

Data collection
For both interventions, data was collected before start
and directly after the intervention. The primary outcome
of both interventions was adherence and secondary out-
come was quality of life. Additionally, each intervention
included an intervention-specific outcome measurement:
participants in the face-to-face intervention completed
an illness perception questionnaire and those in the on-
line intervention completed a health education impact
questionnaire.
Adherence was measured by assessment of three do-

mains (skipping, dose changes, time changes) based on a
pre-specified definition [3] and the Validated
Hemophilia Regimen Treatment Adherence Scale –
Prophylaxis [26] (VERITAS-Pro) questionnaire, with a
range from 100 to 0 and optimum score of 0. Quality of
life was measured using the Short Form-36 Health Sur-
vey Questionnaire (SF-36), with a range from 0 to 100
with an optimum score of 100 [27]. Intervention-specific
secondary outcomes were illness acceptance and self-
management. Acceptance was assessed by the Brief Ill-
ness Perception Questionnaire (Brief IPQ), with a range
from 80 to 0 with an optimum score of 0 [28], and the
Health Education Impact Questionnaire (HEIQ), with a
range from 0 to 5 with an optimum score of 5 [29]. In
the study protocol, the minimal important difference
(MID) in outcome was pre-defined. For the SF-36, the
MID is established on a 5-point increase [30]. The study
team has decided to use the same MID for the other
questionnaires. Questionnaire details including domains,
scores ranges and MID are provided in Table 2. In
addition, demographic variables (age, haemophilia sever-
ity, prescribed treatment and employment) were col-
lected before start of the intervention from patients’
medical records. During the last session of the face-to-
face group training, patient evaluation was performed
using a short focus-group interview (10 min). The online

training was evaluated using audio-taped individual
phone interviews (10 min).

Data analysis
We considered an intervention feasible if more than 50%
of the patients completed the training and if more than
80% of the data for outcome parameters could be ad-
equately collected. If not, the study team will consider
early determination of adaptation.
Additionally, according to the definitions proposed by

Craig et al., feasibility was expressed by a comparison of
the number of patients on prophylaxis having problems
with acceptance or self-management (eligible) with the
number of patients willing to participate and signed in-
formed consent (enrolment and recruitment), number of
patients that followed and completed the training (reten-
tion) and time spent on the training practicability [24].
Patient characteristics were analysed using descriptive
statistics. Data were analysed using descriptive statistics
and if possible a Wilcoxon test (SPSS version 21). Pa-
tient evaluations were transcribed, summarized and the-
matic analysed. Themes were discussed by the research
team.

Results
This study was performed at the Van Creveldkliniek of
the University Medical Center, Utrecht, the Netherlands.
This clinic was established in 1964 and has always pro-
vided multidisciplinary treatment including designated
and specialized physicians, nurses, physiotherapists and
a social worker. The Van Creveldkliniek treats 250
adults with severe haemophilia, of which ± 50% has ad-
herence problems, resulting in ± 125 eligible patients
overall. For this feasibility study, our aim was to include
N = 8 patients in each intervention.

Face-to-face group training focussed on acceptance:
‘Living with haemophilia ’
Recruitment
Figure 2 shows the CONSORT flow diagram, the left
side concerns the face-to-face group training. Over a
period of 2 months, nine patients were informed and

Table 2 Questionnaires used as outcome parameters

Outcome Questionnaire Specifications Minimal important difference

Used in
both
interventions

Adherence VERITAS-Pro
[26]

- 6 domains (Time, Dose, Plan, Remember, Skip and Communicate)
- 24 multiple choice questions
- Cumulative normalized total score ranging 0–100

Not official defined. We
considered an increase of 5 point
clinical relevant

Quality of
life

SF-36 [27] - 8 domains (physical functioning (PH); role-physical (RH), Bodily Pain
(BP), General health (GH), Vitally (V), Social functioning (SF), Role-
emotional (RE) and mental health (MH).

- 36 multiple choice questions

Increase by 5 points [30]

Face-to-face
training

Illness
perception

BIPQ [28] - Only a total score, no domains
- 8 multiple choice questions
- Cumulative score ranging from 0 to 80

Not official defined. We
considered an increase of 5-point
clinical relevant
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invited to participate in the training, all were enthusias-
tic to participate in the training. All patients were
screened before the start of the intervention. One patient
did not start, because he was receiving individual psy-
chological treatment. All included patients (N = 8) com-
pleted all seven training sessions. Consequently,
enrolment and recruitment was 88% (8/9), and retention
was 100% (8/8).

Feasibility
On two occasions, a participant could not attend a ses-
sion because of work or illness. In these cases, the con-
tinuity of the training was covered by seeing the
participant individually before the start of the next ses-
sion. The eventual participation retention for this inter-
vention was 100%. All participants joined the free dinner
at the start of each session. The trainers evaluated the
training as practical and achievable, and all outcome pa-
rameters were collected. The trainer’s preparation time
before every session took approximately 15–30 min. This
was considered achievable in a daily healthcare setting.

Participant characteristics
Patient and treatment characteristics are shown in
Table 3. All participants had severe haemophilia A
and had a median age of 38 years (range 27–51 years). The
median prescribed frequency of intravenous clotting factor
use was 3.2 infusions a week (range 0–7). One patient

refused to take prophylactic treatment (but it was indi-
cated), resulting in an infusion frequency of 0.

Baseline and follow-up assessments
Baseline and follow-up assessments are shown in Fig. 3.
After seven training sessions, adherence measured with
the VERITAS-Pro showed a minimal improvement from
baseline 64 points up to 62 points (p = 0.92). Quality of
life (SF-36) showed clinically relevant improvements on
five of the nine domains. Two mental domains showed a
large improvement: role-emotional (83 points), role-
physical (63 points) and social functioning (13 points)
due to emotional problems and social functioning re-
lated to work, daily activities and social relations. But
surprisingly, domains that are considered related to
‘physical’ health such as general health (10 points) and
pain (5.5 points) improved too. Furthermore, illness per-
ception (BIPQ) improved from baseline 47 points to 39
points (P = 0.46) indicating a clinically relevant improve-
ment in illness acceptance, without reaching statistical
significance in this small sample.

Patient evaluation
All participants (N = 8) described that they were very
satisfied and valued the training highly. All participants
considered all sessions valuable, some preferred even
more sessions. Participants felt more accepting towards
haemophilia and felt less frustration regarding

Fig. 2 CONSORT flow diagram. This flow diagram template was downloaded from the official CONSORT website [14]

Hoefnagelset al. Pilot and Feasibility Studies          (2020) 6:189 Page 6 of 11



Fig. 3 Baseline and follow-up assessments of the VERITAS-Pro, SF-36 and brief IPQ

Table 3 Participant characteristics

Adherence programme (N = 8) Self-management programme (N = 3)

Participant characteristics Number (%) or median (range)

Severe haemophilia A 8 (100%) 3 (100%)

Age (years) 38.8 (27–51) 24 (20–32)

Prescribed frequency of prophylaxis infusions per week 3.2 (0–7) 3 (2–3)

Employment
-Full time paid

6 (75%) 1 (33%)

Adherence(VERITAS-Pro, 100–0, optimum 0)

Adherence 64 56

Quality of life (SF-36, 0–100, optimum 100)

Physical function 60 95

Role-physical 13 100

Bodily Pain 57 62

General health 57 82

Vitality 63 65

Social functioning 63 75

Role-emotional 17 100
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