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Abstract: Bleeding increases anxiety and reduces quality of life (QoL) for patients with severe
haemophilia A. Prophylaxis is a therapeutic approach that enhances QoL for these individuals;
however, compliance is a major issue. This study investigated adherence to prophylaxis in relation to
QoL and anxiety level in patients with severe haemophilia A and in their parents. Forty-three patients
with severe haemophilia A were stratified into three groups by age: 12 children aged 2-13 years, 17
adolescents aged 14-21 years, and 14 adults aged >21 years (range, 21-65 years). Quality of life and
anxiety level were assessed using the 36-item Short Form Health Survey (SF-36) and the State-Trait
Anxiety Inventory (STAI), respectively. Regular prophylaxis (RP) and pharmacokinetic (PK)-guided
prophylaxis were prescribed for 30 and 13 patients, respectively. All the children (n=12; nine who
received RP, three who received PK-guided prophylaxis) and 10 (58.8%) of the adolescents (all of whom
received PK-guided prophylaxis) were completely adherent to prophylaxis. Seven (41.2%) of the
adolescents and all 14 adults (100%) were non-adherent to prophylaxis. Compared to findings for the
adolescents, anxiety level was higher among the children’s parents and among the adult patients
(p<0.05 for both). The QoL level was lower for the adult patients than for the parents of child patients
and for the adolescent patients (p<0.05 for both). Regarding patients with severe haemophilia A, PK-
guided prophylaxis for adults and home treatment for small children would enhance adherence to

prophylaxis, increase QoL and reduce anxiety levels.
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1. Introduction

Haemophilia is a rare bleeding disorder, which leads to early disability if untreated with factor
concentrates on time. For patients with severe haemophilia A, the risk of bleeding increases anxiety and
reduces quality of life (QoL). Regular prophylaxis is a therapeutic approach that enhances QoL for these
individuals; however, compliance is a major issue [1-5]. In addition to patient compliance,
pharmacokinetic (PK) guided prophylaxis would allow optimizing the treatment of individual
haemophilia patients [6-10]. Although several studies have evaluated the QoL of patients with severe
haemophilia, to the best of our knowledge, no study has yet investigated QoL together with anxiety level
in these patients [11-17].

This observational study was aim to analyse adherence to prophylaxis in relation to QoL and
anxiety level through questionnaires answered by older patients with severe haemophilia A and the
parents of child patients.

2. Materials and Methods

Forty-three patients with severe haemophilia A who were attended in haemophilia camp in 2019
were enrolled in this study. These patients were stratified into three groups by age: 12 children aged 2-
13 years, 17 adolescents aged 14-21 years, and 14 adults aged >21 years (range, 21-65 years).
Individuals were excluded from the study if they were diagnosed haemophilia B or von Willebrand
Disease. Quality of life and anxiety level were assessed in the children’s parents and in the adolescent
and adult patient groups using the 36-item Short Form Health Survey (SF-36) and the State-Trait
Anxiety Inventory (STAI), respectively. The study was approved by the Ethics Committee of Gazi
University.

The following patient data were recorded: type of prophylaxis (regular prophylaxis or PK); viral
test results (human immunodeficiency virus [HIV], hepatitis B virus [HBV], and hepatitis C virus
[HCV]); inhibitor status; location/s and frequency of joint damage; presence of target joints (defined as
joints that had sustained bleeding at least three times in the past 6 months); surgery; radiosynovectomy.

Ethical Considerations: This work was carried out by obeying research and ethics rules. Ethical
committee consent was obtained from the Ethics Committee of Gazi University, Ankara, Turkey (Date:
28.01.2019, Number: 77).

2.1. Assessment of Prophylaxis and Patient Activity Status

Twenty-seven patients without inhibitor were prescribed a regular prophylactic regimen of
standard half-life recombinant factor VIII 25-40 1U/kg three times weekly. The remaining 13 patients
without inhibitor received PK-guided prophylaxis and were assessed using myPKFIT®. Prophylaxis
with activated prothrombin complex concentrates was given as 50 to 75 1U/kg three times weekly in
three patients with inhibitor. The following were recorded before the questionnaires were applied:
whether the patient had received prophylaxis, whether the patient had experienced vascular access
problems, prophylaxis interval/s, adherence to prophylaxis, and where the prophylaxis was administered
and by whom. Adherence to prophylaxis was defined as one of two categories in accordance with
comparable report [18]. Patients who received 80-100% of prescribed doses were recorded as
“completely adherent” to prophylaxis, and those who received less than 80% of prescribed doses were
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recorded as “nonadherent.” School and work success, and patient activity status, including participation
in a sports or exercise program and time spent surfing the Internet, were recorded as well.

2.2. Study Questionnaires: The 36-1tem Short Form Health Survey and the State-Trait Anxiety
Inventory

The SF-36, an internationally standardized, validated and reliable QoL questionnaire, was
answered by all adolescent patients, adult patients, and the parents of the child patients. The SF-36 is a
self-report instrument that consists of 36 questions in eight domains: physical functioning (PF), role
physical (RP), role emotional (RE); general health (GH), vitality (VT), social functioning (SF), mental
health (MH), and bodily pain (BP) [16]. The score for each domain depends on the responses to the
questions in the questionnaire. Scores range from 0, which indicates the worst possible QoL, to 100,
which indicate the best possible QoL.

The STAI is composed of two separate 20-item subscales that measure trait (baseline) (STAI-T)
and state (situational) (STAI-S) anxiety [17]. This is a self-report questionnaire that can be administered
in an individual format. Specific instructions are provide for each of the S-Anxiety and T-Anxiety
subscales, and each of these sections is completed in 10 minutes. The STAI-S evaluates how a person
feels in a certain situation and condition, and the STAI-T evaluates how a person feels regardless of a
certain situation and condition. The STAI was also completed by all adolescent and adult patients, and
by the parents of the child patients. The total score for this questionnaire ranges between 20 and 80, with
higher scores indicating high level of anxiety.

2.3. Statistical Analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS., Inc., Chicago,
IL, USA) version 15.0. Comparisons among group results were performed using the Mann-Whitney U
test. Spearman’s correlation analysis was used to evaluate for a statistical association between joint
damage and SF-36 score. Reliability of data was calculated using Cronbach’s alpha analysis. The
Cronbach’s alpha was 0.7-0.9 and the significance level was set at p<0.05.

3. Results

The median ages were 6 years for the children’s group (n=12), 17 years for the adolescent group
(n=17), and 34 years for the adult group (n=14). The results of viral screening for HIV, HBV and HCV
were negative in all cases. Presence of an inhibitor was detected in three (7.0%) of the 43 patients, one
adolescent (2.3% of all patients), and two adults (4.7% of all patients). These individuals had high
inhibitor titers (35-95 BU) for more than 10 years. All were on bypassing-agent prophylaxis.
Demographic characteristics of the patients in the study are listed in Table 1.

Assessment of joint bleeding revealed 16 patients (37.2%) with no target joint (i.e., individuals
with zero joint bleeds or one bleed only) and 27 (62.8%) with target joints. Of the 16 individuals with
no target joints, 10 children (83.4% of all the children) and four adolescents (23.3% of all adolescents)
had a single joint bleed, and two children (the remaining 16.6% of all children) had no joint bleeding.
Of the 27 individuals with target joints, 15 patients (10 adolescents [58.4% of all adolescents] and five
adults [35.7% of all adults]) had <3 target joints and 12 patients (three adolescents [18.3% of all
adolescents] and nine adults [64.3% of all adults] had >3 target joints. Eight patients had only a single
target joint (five knees [62.5%], two elbows [25.5%], one ankle [12.0%]), seven patients had two target

196


https://doi.org/10.33457/ijhsrp.738665

Int. J. of Health Serv. Res. and Policy (2020) 5(3):194-205 https://doi.org/10.33457/ijhsrp.738665

joints (knee and elbow in five cases; knee and ankle in two cases), and 12 patients had three or more
target joints (knee, ankle and elbow in 11 cases; knee, ankle, elbow, and hip in one case). Nine (33.3%)
of the 27 patients with target joints had undergone surgery, 17 (62.9%) had undergone
radiosynovectomy, and one (3.8%) had undergone a hip prosthesis procedure [19].

Table 1. Demographic characteristics of the patients (n=43) with severe haemophilia A.

Characteristics

Median age (years) 15
min-max (years) (2-65)
n (%)

Age groups

2-13 years 12 (28.0)

14-21 years 17 (39.5)

>21 years 14 (32.5)
Inhibitor

Present 3(6.9)

Absent 40 (93.1)
Prophylaxis

Regular 30 (70.8)

Pharmacokinetic 13 (30.2)
Adherence to prophylaxis
Adherent 22 (51.2)
Non-adherent 21 (48.8)
Home treatment

Yes 37 (86.1)

No 6 (13.9)
Target joint

Yes 27 (62.8)

No 16 (37.2)
Surgery

Yes 10 (23.2)

No 33(76.8)

3.1. Prophylaxis Status

All of the child patients (100.0%; nine on regular prophylaxis and three on PK-guided
prophylaxis) and 10 adolescent patients (58.8%; all on PK-guided prophylaxis) were completely
adherent to prophylaxis. Seven (41.2%) of the adolescent patients and all 14 (100%) of the adult patients
were non-adherent to prophylaxis. All 12 children experienced vascular access problems due to their
young age. Half of them (all those younger than 7 years of age) were receiving prophylaxis in hospital,
whereas the other six were receiving it at home (two older than 10 years doing self-treatment; four
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between 7 and 10 years being treated by their parents). All the adolescent patients were receiving
treatments at home, with 15 (88.2%) self-administering and two (11.8%) being treated by a family
member. All the adult patients were self-administering their prophylaxis at home.

3.2. Activity Status

Of the 43 total patients, 34 (79.0%) said they spent less than 6 hours surfing the Internet and nine
(21.09%) reported spending more than 6 hours. Fifteen patients (34.9%) said they were exercising
regularly, whereas 13 (30.2%) exercised rarely and 15 (34.9%) had never exercised more than walking.
Nine (64.3%) of the 14 adult patients expressed that they were reluctant to receive prophylaxis because
they had a sedentary lifestyle and did not participate in sports activities.

3.3. Quality of Life Assessment: 36-1tem Short Form Health Survey

The respective Cronbach’s alpha coefficients for the questions evaluating the RE, RP, PF, and
BP domains were 0.90, 0.92, 0.78, and 0.96 (Table 2). Regarding the PF, VT, MH, and GH domains,
the adolescent group had significantly higher mean scores than the adult group (p:0.01, p:0.007, p:0.03,
and p:0.02, respectively) (Table 3). The parents of the child patients had a significantly higher mean
score for the VT domain than the adult patients (p:0.04) (Table 3). The patients on PK prophylaxis had
significantly higher mean scores for the PF, RP, MH, SF, and GH domains than the patients receiving
regular prophylaxis (p:0.001, p:0.03, p:0.04, p:0.01, and p:0.02, respectively) (Table 4). When data for
all 43 patients were analyzed, significant negative correlations were detected between number of target
joints and the mean scores for the PF (r=-0.51; p:0.001), SF (r=-0.75, p:0.001), BP (r=-0.60, p:0.001),
and GH (r=-0.62, p:0.001) domains (Figure 1, Figure 2).
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Figure 1. Correlations between number of target joints and the mean scores for the physical functioning
(1a) and social functioning (1b)

198


https://doi.org/10.33457/ijhsrp.738665

Int. J. of Health Serv. Res. and Policy (2020) 5(3):194-205 https://doi.org/10.33457/ijhsrp.738665

Table 2: Mean scores and internal consistency of quality of life (SF-36) scale and State Trait
Anxiety Inventory (STAI) anxiety scale in 43 patients with severe haemophilia A

Items Mean(SD) Cronbach a
SF-36 scale
PF 10 60.8+£20.4 0.78
RP 4 50.5+45.4 0.92
RE 4 62.4+44.5 0.90
VT 4 61.7£19.6 0.56
MH 5 68.9£13.5 0.21
SF 2 69.4422.9 0.38
BP 2 64.7429.6 0.96
GH 5 52.7+11.4 0.14
Total 60.9+18.9 0.82
STAI scale
STAI-T 20 35.749.3 0.90
STAI-S 20 40.4+6.7 0.77
Total 38.1+7.1 0.93

SF-36, Short Form-36; PF, physical functioning; RP, role physical; RE, role emotional; VT, vitality; MH, mental health; SF,
social functioning; BP, bodily pain; GH, general health; STAI, State-Trait Anxiety Inventory; STAI-T, STAI-trait; STAI-S,

STAI-state.
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Figure 2. Correlations between number of target joints and the mean scores for the bodily pain (2a)

and general health (2b)
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3.4. Anxiety Assessment: State-Trait Anxiety Questionnaire:

The Cronbach’s alpha coefficients for STAI-T and STAI-S were 0.90 and 0.77, respectively
(Table 2). The adult patients had significantly higher scores on the STAI-T than the adolescents and the
parents of the child patients (p:0.04 and p:0.04, respectively), and this reflected higher levels of regret
and anxiety among the adult patients. The adolescent patients had significantly lower scores on the
STAI-S than the adult group and the children’s parents (p:0.04 and p:0.03, respectively); thus, the
adolescents felt comparatively happier and safer (Table 3). The mean STAI-T and STAI-S subscale
scores for the patients on PK-guided prophylaxis were not significantly different from those for the
patients receiving regular prophylaxis (p:0.51 and p:0.32, respectively) (Table 4).

Table 3. Comparison of the mean scores of Short Form-36 scale and the State-Trait Anxiety Inventory
between the study groups

Children Adolescents  Adults
n=12 n=17 n=14 p* p** prE*
Mean+SD Mean=SD Mean=SD

SF-36 scale
PF 62.1£18.6 69.4+15.1 49.2+23.1 027 021 0.01
RP 43.7+45.3 61.7+43.4 42.8+48.4 036 086 0.37
RE 69.4+45.9 66.7+40.8 50.0+48.4 072 026 031
VT 63.5£15.8 70.2+15.3 49.8+£22.1 0.32 0.04 0.007
MH 68.6£13.6 73.6£13.2 63.4+12.5 042 023 0.03
SF 65.8122.7 78.9+15.3 61.1£27.5 0.10 0.64 0.06
BP 61.2+£32.6 70.0+£22.3 61.2+35.6 048 096 058
GH 51.7£9.6 59.849.3 44.9+10.1 0.06 0.07 0.02
STAI scale
STAI-T 33.7£10.3 33.8+8.5 39.5+8.4 094 0.04 0.04
STAI-S 41.2+4.8 36.1£7.3 43.4+6.8 0.04 025 0.03

SF-36, Short Form-36; PF, physical functioning; RP, role physical; RE, role emotional; VT, vitality; MH, mental health; SF,
social functioning; BP, bodily pain; GH, general health; STAI, State-Trait Anxiety Inventory; STAI-T, STAI-trait; STAI-S,
STAI-state.* Comparison between children and adolescents; ** Comparison between children and adults;

*** Comparison between adolescents and adults
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Table 4. Comparison of the mean scores of Short Form-36 scale and the State-Trait Anxiety Inventory
between the prophylaxis types

PK prophylaxis Regular prophylaxis
n=13 n=30 p
Mean+=SD Mean+SD
SF-36 scale
PF 70.1+14.3 49.2+15.4 0.001
RP 63.5+43.6 34.2+43.4 0.03
RE 69.4+45.9 66.7+40.8 0.44
VT 66.6+11.8 56.1+14.3 0.10
MH 72.6+£11.9 64.2+14.2 0.04
SF 77.1+15.7 59.8425.1 0.01
BP 71.3£22.5 56.3+23.3 0.09
GH 56.2+11.7 48.249.4 0.02
STAI scale
STAI-T 36.9+7.1 38.4+7.5 0.51
STAI-S 37.8+8.5 40.3+6.8 0.32

SF-36, Short Form-36; PF, physical functioning; RP, role physical; RE, role emotional; VT, vitality; MH, mental health; SF,
social functioning; BP, bodily pain; GH, general health; STAI, State-Trait Anxiety Inventory; STAI-T, STAI-trait; STAI-S,
STAI-state.PK:Pharmacokinetic.

4. Discussion

This observational study revealed that adults with haemophilia A were completely non-adherent
to prophylaxis, and tended to feel less safe and unhappier than younger haemophilia A patient. The
adults also tended to have more severe haemorrhage-related joint damage and feel more anxious in
general. The findings also showed that parents of children with haemophilia A were more stressed than
adolescent patients and this is likely because of vascular access problems. Our findings indicated that
adherence to prophylaxis enhanced QoL and reduced anxiety in adolescents 14-21 years of age. A study
from Turkey reported that the rate of adherence to prophylaxis was found to be higher in adolescents
than in children and adults [12]. Because adolescents were trained about self-infusions in Haemophilia
summer schools. Other results of that particular study suggested that regular prophylaxis led to reduced
joint disability and improved QoL in haemophilia patients, which is consistent with our study findings.
Another investigation of haemophilia patient from Greece [11] revealed that decreased scores for the PF
and energy domains of the SF-36 were in line with the pathological joint score. This is concordant with
our finding that number of target joints was negatively correlated with scores for the PF, SF, BP, and
GH domains of the SF-36 in our 43 patients with severe haemophilia A. Significantly higher mean scores
for the PF, MH, VT, and GH domains in our adolescent patients compared with adult patients indicated
better QoL in the younger group. Moreover, the results of the noted Greek study also suggested that
affected emotional and mental health (as documented via the SF-36) led to reduced mobility and
avoidance of sports activities due to the risk of bleeding [11]. This is supported by our finding that only
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30% of our 43 total patients exercised regularly. Similarly, Lehmeier et al. reported that only 35% of
patients with haemophilia were involved in physical activity [20].

In contrast, we observed high rates of adherence to prophylaxis and regular exercise in the child
patient group (2-13 years of age), and they had good joint health because prophylaxis was closely
monitored by their families; however, the STAI-S results revealed that, compared with adolescent
patients, the parents of affected children carried more anxiety due to vascular access problems and lack
of on-time treatment at home. We attribute this to families being in a more emotional state because of
bleeding risk. Problems related to vascular access increase the anxiety levels of parents of children with
haemophilia. We believe that self-administration at home for nearly 90% of the adolescent patients
enhanced their adherence to treatment. This resulted in mostly PK-guided prophylaxis, which improved
QoL and reduced anxiety levels for these individuals. Most home support programs have been designed
for all haemophilic patients with bleeding, but there is little data on the role these programs play in
supporting families of children with haemophilia [9, 21]. A study from Norway revealed that training
the mothers of children older than 4 years about vascular access was associated with improved QoL and
reduced anxiety level [9]. Likewise, in our study, lower STAI-S score in the adolescent age group
compared with the parents of affected children were attributed to the fact that the adolescent patients
sought out vascular access training themselves. Most haemophilia centres recommend that factor
prophylaxis can be administered at home by parents and patients who receive training from health care
professionals. However, Turkey’s current national healthcare system does not include such a routine
home treatment program. Our results indicate that parents of young children with haemophilia should
be trained in self-administration of factor treatment at home, and that this formal training is needed as
part of our national health care program.

All adult patients (defined as >21 years) was non-adherent to prophylaxis, and these individuals
had higher numbers of target joints than the younger groups. Longer period of life with the disease is
likely a factor in this; however, our study showed that adherence to prophylaxis decreased with age, as
did the number of target joints increased. The literature notes several reasons for marked decrease in
adherence to regular prophylaxis, particularly in adults: cost of prophylaxis, inadequate dose, problems
with drug supply, increased risk of cardiovascular diseases, and decreased bleeding due to decelerated
metabolism making patients believe they do not need regular factor infusion, which subsequently results
in increased joint disability [22-24]. In Turkey, prophylaxis treatment is reimbursed unless the dose
exceeds 1,500 IU three times a week in patients without inhibitor for haemophilia. This means that
individualized prophylaxis is not possible for most patients, which is why only 13 of our patients were
able to receive PK-guided prophylaxis. Whereas prophylaxis treatment is reimbursed without dose
limitation in Germany and Canada, it may be partially reimbursed or not reimbursed at all depending on
state of residence in the United States [10]. Although few studies have measured adherence to PK-guided
prophylaxis in all age groups with haemophilia A, we believe that implementing PK-guided prophylaxis
for adult patients would enhance adherence to prophylaxis, increase QoL, and reduce levels of anxiety
and regret, all of which have been observed in adolescents [6-8].

We believe that a significant amount of the joint disability in our adult patient group may have
resulted from inadequate factor dose per body weight because of Turkey’s reimbursement limit. This
disability, in turn, leads to reduced adherence to treatment and less participation in sports activities. Our
findings indicate that such patients spend more time surfing the Internet than younger groups, and as
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such they avoid sports and exercising because of bleeding concerns. This vicious circle results in a
progressively less active lifestyle that can initiate and aggravate joint disabilities.

5. Strengths and Limitations of the study

There are some strengths and limitations of this study. This is the first study determining the both
quality of life using SF-36 and anxiety level using STAI in patients with severe haemophilia A. The
possibility of measurement bias is probably low since the medical information of the participants was
collected by their physicians. The sample size of the survey is small. However, the response rate was
higher than expected. In the most comprehensive review to date on haemophilia patients, nearly 20 QoL
guestionnaires, including the SF-36, were reported to be valid, reliable, and acceptable for this patient
group [25, 26]. In our study, we used the validated SF-36 questionnaire and found that Cronbach’s alpha
reliability rates were high. In a separate study from Turkey that was conducted using the Turkish version
of the Haemophilia-Specific Quality of Life Index in paediatric and adult haemophilia patients,
Cronbach’s alpha reliability was found to be high; however, quality of life index of this study was
reported to be inadequate based on the results of a Western European-type QoL questionnaire [12].
Another strength of this study was our use of PK guided prophylaxis approach that allowed tailoring
haemophilia therapy in adolescent’s haemophilia patients.

6. Conclusions

Our results suggest that PK-guided prophylaxis would enhance adherence to prophylaxis, increase
QoL and reduce anxiety levels for adults with severe haemophilia A. The findings also indicate that
improved family education about vascular access for home treatment would improve QoL and reduce
anxiety for children who have bleeding risk.
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