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Abstract

Purpose: In the past decades, haemophilia treatment has greatly improved the health

of persons with haemophilia (PWH). This study compares PWH to the general

population on social conditions and health.

Methods: In December 2021, all Danes with moderate or severe haemophilia A or

B, or von Willebrands disease type 3 were invited to participate in an online self-

report survey concerning sociodemographic factors, self-rated health, teeth status,

chronic health conditions, symptoms and loneliness. This study compares responses

from the 124 adult male PWH with responses from a male general population sam-

ple (N = 4849). Analyses used logistic regression, controlling for age and highest

completed education.

Results:FewerPWHwere in the oldest age group (65-84 years). Controlling for age, no

significant differences were found regarding cohabitation status or education. Fewer

PWHwere employed (OR = .48, [.33-.71])—particularly in the 45–64 age group. PWH

were less likely to report goodhealth (OR= .49, [.31-.77]). The odds of joint diseasewas

much higher (OR = 13.00, [8.37-20.28]). Also, hypertension (OR = 2.25, [1.13-5.65])

and previous stroke (OR = 2.51, [1.44-3.50]) were more frequent. PWH were more

likely to report pain in the arms/hands/legs/hips (OR=2.94, [1.92-4.52]), but less likely

to report pain in the head/neck/shoulder (OR= .66, [.45-.96]).

Conclusion: The disease burden of haemophilia has improved so PWH resembles

the general population in areas such as marriage and education. However, even for

young PWH, the disease still imposes a significant burden from hemophilia arthropa-

thy and pain in extremities and joints. Middle-aged PWH also have poorer levels of

employment than same-aged peers.
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1 INTRODUCTION

Bleeding disorders, such as haemophilia and von Willebrand disease

(VWD) are inherited conditions characterized by insufficient pro-

duction of clotting factors in the blood.1 Bleeding disorders have

the potential to affect many aspects of health-related quality of life

(HRQOL), including physiological, psychological, social, educational

and occupational functioning.2 The evaluation of HRQOL is essential

for the full assessment of the disease burden, and HRQOL is increas-

ingly recognized as a significant component of modern haemophilia

management, and as an important health outcome measure in

haemophilia, which may help in improving treatment strategies.3 A

review from 2012 concluded that HRQOL is reduced in persons with

haemophilia, with a potential impact on education and employment,

particularly when prophylactic treatment is not available.4 Psychoso-

cial issue facing persons with haemophilia (PWH) have been explored

in international studies such as the Haemophilia Experiences, Results

and Opportunities (HERO) project, allowing for multivariate analyses

of determinants of health in haemophilia.5 Even though international

studies play an important role in highlighting HRQOL issues, national

studies are useful by taking cultural variation due to survey language

into account, variation in national treatment strategies and variation

in social conditions. A study performed in Spain among PWH showed

that a fear of physical activity, catastrophism, pain perception and

drug intake were factors most strongly associated with low perceived

HRQOL.6 Anobservational cohort studyof ItalianPWHover the ageof

60 showed lower HRQOL, emotional well-being, and physical function

compared to age-matched controlswithout haemophilia.7 Variations in

HRQOL between PWH in different European countries may be due to

treatment differences such as the time of implementation of prophylac-

tic treatment, national differences in HRQOL or differences due to survey

language. Further, national general population comparison groups are

useful tohighlight the relativeburdenof disease.8,9 As in all other coun-

tries, treatment for haemophilia in Denmark has developed much over

the past 50 years. In Denmark, prophylaxis has been standard of care

in children since the late seventies and in adults since themid-nineties.

Since national comparisons are always both conceptually and method-

ologically sound, the present study is based on national level data

comparing Danish PWH to a Danish general population sample. The

overall purpose was to examine demographic characteristics, health

indicators, self-rated health and loneliness of male PWH in Denmark,

as compared to the general Danish population.

2 METHODS

2.1 Material

Two centralized treatment centres (in Copenhagen and Aarhus,

respectively) organize the haemophilia treatment in Denmark. In

December 2021, the treatment centres invited all Danish patientswith

moderate or severe haemophilia, or severe Type 3 von Willebrand

disease to participate in the survey, since previous surveys had also

included those types. The invitation for the survey were sent out as a

personalized invitation to the personally identified patients via secure

electronic mail service, Digital Post. This secure e-mail contained a link

to be used for the patient’s type of diagnosis. The first invitation was

sent out in December, and reminders followed in January. Number of

respondents were 75 out of 123 in Copenhagen and 81 out of 151 in

Aarhus, for a total response rate of 57%.

The core questionnaire was based on previous surveys from The

Danish Hemophilia Society.10 In addition, the 2021-edition included

questions used in the Danish Health and Morbidity Survey (DHMS)

in 2021.11 Social, disease and HRQOL variables were compared to

data from 4849 men from the general population. To allow compari-

son, analyses were restricted to men with haemophilia who were 16

years or older (N = 124), and in the study material, the different sub-

types of PWH were combined into one group to obtain statistical

power.

2.2 Indicators included

All data from the PWHwere self-reported. To compare with DHIS, age

was categorized as 16–44 years, 45 to 64 and 65–84 years old, cohab-

iting status was dichotomized as married/cohabiting versus not, and

current work status (engaged in employment) was dichotomized into

yes versus no. Data on educational level were collected in seven cate-

gories, which were combined to three levels: 1) basic school, 2) upper

secondary or vocational education, and 3) higher education.

Self-rated health was measured by the question ‘In general, how

would you rate your health?’ with five response categories (‘Excel-

lent’; ‘Very good’; ‘Good’; ‘Fair’; ‘Poor’), and dichotomized into ‘Excel-

lent/Very good/Good’ versus ‘Fair/Poor’ for analyses. Thequestion ‘Are

you ever alone even though youwould prefer to be togetherwith other

people?’ was used as a proxy for loneliness. The question had four

response categories (‘Yes, often’; ‘Yes, once in a while’; ‘Yes, but rarely’;

‘No’), and dichotomized to ‘Yes, often/ Yes, once in a while’ versus ‘Yes,

but rarely / No’.

Health issues were assessed with a standard checklist that included

18 different health conditions. The response categories ‘Yes, I have it

now’ and ‘Yes, I have had it earlier’ were combined for the purpose of

analyses. In all, 10of the18health conditionswere included in the com-

parison, and the two types of arthritis (i.e. ‘degenerative arthritis and

inflammatory arthritis’) were combined since this distinction does not

make sense for haemophilic arthropathy.

The survey included eight different indicators for disease symp-

toms, in response to the question ‘Within the past two weeks, have

you been bothered by the following pain or discomfort?’. The response

categories (‘Yes, very bothered’; ‘Yes, slightly bothered’; and ‘No’) were

dichotomized to ‘Yes, very bothered/Yes, slightly bothered’ versus ‘No’

for analyses.

Oral health was measured by the full detention of all (28) teeth,

and the question ‘How many of your own teeth do you have?’, in nine

response categories and dichotomized to respondents still having all

their teeth versus all other categories.
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TABLE 1 Characteristics of the study populations

Personswith

haemophilia

(N= 124)

General

population

(N= 4849)

% % ORa (95%CI) P (χ2-test) P (age-adjusted)

Age <.0001 –

16–44 years 52 41 –

45–64 years 38 33 –

65–84 years 10 26 –

Highest completed educationb .1766

Upper secondary or vocational education 28 30 1.37 (.82-2.27)

Higher education 47 39 1.52 (.98-2.37)

Married or cohabitingc 69 66 1.32 (.89-1.96) .1658

Engaged in employmentd 58 61 .48 (.33-.71) .0003

Percentages and odds ratios (OR). Statistically significant results in bold.
aAdjusted for age.
bComparison group: Basic School.
cComparison group: Living alone.
dComparison group: Not employed.

2.3 Comparison group

Data from the PWH were compared with data from the national Dan-

ish Health and Morbidity Survey 10 in 2021. The National Institute

of Public Health, University of Southern Denmark, has carried out

national representative health surveys since 1987. The survey in 2021

was based on a random sample of 25,000 adults (16 years or older)

with permanent residence in Denmark. Data were collected via a self-

administered questionnaire between 5 February and 12 May 2021.

The current study used the data from all men in the age range 16–84

years from the general population (N = 4849). Information on sex and

age in the comparison group were obtained from the Danish Civil Reg-

istration System 12 and information on all other variableswas obtained

through the survey.

2.4 Statistical analyses

Results are presented as percentages and statistical differences are

examined using the χ2-test. Logistic regressionmodels (multinomial for

highest completed education and binary for all other outcomes) were

used to examine the age-adjusted associations between haemophilia

and the background factors and between haemophilia and the health-

related outcomes. Two models were used for these analyses. Model

1 adjusted for age, while model 2 was further adjusted for high-

est completed education. The results are presented as odds ratios

(ORs) with 95% CIs. For disease symptoms, we also performed

analyses stratified by age (16-44 versus 45–84 years) to examine

whether the association between haemophilia and symptoms differed

between age groups. All statistical analyses were performed using SAS

version 9.4.

3 RESULTS

The background data for PWH and the general population is shown

in Table 1. Out of the 124 male PWH, 52% were in the age groups 16

to 44 (41% in the general population), and 10% was 65 years or older

(26% in the general population). Thus, compared to the general pop-

ulation, significantly fewer PWH were found in the older age groups.

After adjustment for age differences, we found no statistically signif-

icant support for PWH to have achieved higher education and to be

married or cohabiting to a larger extent. However, after adjustment for

age, PWH were less likely to be engaged in employment than the gen-

eral population (OR = .48, 95% CI: .33-.71). Low employment rate for

PWHwasparticularly found in theagegroup45–64years (45%vs. 83%

employed), whereas no difference was found in the age group 16–44

years (78% vs. 75% employed, not shown in table).

Self-rated health and loneliness among PWH and the general male

population are shown in Table 2. PWH had statistically significantly

lower odds for reporting excellent, very good or good self-rated health

(OR = .49, 95% CI: .31-.77) compared to the general population, when

adjusted for age and highest completed education.

PWH had higher odds of hypertension (OR = 2.25, 95% CI: 1.44-

3.50) and stroke (OR = 2.52, 95% CI: 1.13-5.65) as well as notably

higher odds of joint disease (OR: 13.03, 95% CI: 8.37-20.28) (Table 3).

No statistically significant differences were found for the six other

health conditions, nor for dentition of teeth.

Compared to the general population, PWHwere less likely to having

experienced pain in the shoulder or neck (OR = .66, 95% CI: .45-

.96) (Table 4). On the other hand, PWH had higher odds of reporting

pain in the arms, hands, legs, knees, hips or joints (OR: 2.94, 95% CI:

1.92-4.52). For the six other symptoms, no significant differences were

found.
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TABLE 2 Health-related quality of life outcomes amongmenwith haemophilia and in the general population

Personswith

haemophilia

(%)

General

population

(%) ORa (95%CI) ORb (95%CI)

Excellent, very good or good self-rated health 79 86 .54 (.34-.84) .49 (.31-.77)

Often or once in a while alone, even though

preferring to be together with other people

25 27 .84 (.55-1.28) .91 (.60-1.40)

Percentages (%) and adjusted odds ratios* (OR).
aAdjusted for age.
bAdjusted for age and highest completed education.

*Statistically significant results in bold.

TABLE 3 Current or previous health conditions amongmenwith haemophilia and in the general population

Personswith

haemophilia

(%)

General

population

(%) ORa (95%CI) ORb (95%CI)

Asthma 10 13 .70 (.38-1.28) .68 (.37-1.25)

Allergy 31 26 1.15 (.77-1.71) 1.09 (.73-1.62)

Diabetes 5 8 .86 (.37-2.00) .92 (.39-2.16)

Hypertension 33 28 2.15 (1.39-3.34) 2.25 (1.44-3.50)

Stroke 6 4 2.46 (1.10-5.52) 2.52 (1.13-5.65)

Degenerative or inflammatory joint disease 57 20 13.1 (8.40-20.51) 13.03 (8.37-20.28)

Migraine or frequent headache 18 17 1.03 (.64-1.67) 1.04 (.64-1.68)

Mental disorder 16 12 1.23 (.74-2.02) 1.25 (.76-2.07)

Herniated disk or other back disorder 19 18 1.26 (.78-2.05) 1.26 (.78-2.05)

Full dentition of 28 teeth 66 50 1.47 (.96-2.25) 1.37 (.89-2.12)

Percentages (%) and adjusted odds ratios* (OR).
aAdjusted for age.
bAdjusted for age and highest completed education.

*Statistically significant results in bold.

TABLE 4 Symptomswithin the past twoweeks amongmenwith haemophilia and in the general population

Personswith

haemophilia

(%)

General

population

(%) ORa (95%CI) ORb (95%CI)

Pain or discomfort in the shoulder or neck 40 51 .67 (.46-.97) .66 (.45-.96)

Pain or discomfort in the arms, hands, legs,

knees, hips or joints

74 52 2.96 (1.94-4.53) 2.94 (1.92-4.52)

Pain or discomfort in the back or lower back 45 55 .81 (.56-1.17) .80 (.55-1.15)

Fatigue 60 58 1.03 (.71-1.50) 1.02 (.70-1.45)

Headache 29 28 .91 (.61-1.37) .90 (.60-1.35)

Sleeping problems or insomnia 39 39 .96 (.66-1.40) .96 (.66-1.40)

Melancholy, depression or unhappiness 29 30 .85 (.57-1.28) .87 (.58-1.31)

Anxiety, nervousness, restlessness or

apprehension

23 27 .75 (.48-1.16) .77 (.50-1.19)

Percentages (%) and adjusted odds ratios* (OR).
aAdjusted for age.
bAdjusted for age and highest completed education.

*Statistically significant results in bold.
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TABLE 5 Age-stratified analyses of symptomswithin the past 2 weeks amongmenwith haemophilia and in the general population

16–44 y. 45-84 y.

PWH (%) GP (%) OR 95%CI PWH (%) GP (%) OR 95%CI

Pain or discomfort in the shoulder or

neck

33 46 .58 (.34-1.00) 48 54 .79 (.47-1.33)

Pain or discomfort in the arms,

hands, legs, knees, hips or joints

66 38 3.10 (1.81-5.29) 83 65 2.55 (1.28-5.05)

Pain or discomfort in the back or

lower back

38 45 .73 (.43-1.23) 52 56 .85 (.51-1.44)

Fatigue 57 63 .80 (.48-1.34) 62 55 1.36 (.80-2.33)

Headache 23 33 .60 (.33-1.09) 34 25 1.56 (.90-2.69)

Sleeping problems or insomnia 31 40 .69 (.40-1.19) 47 39 1.35 (.80-2.28)

Melancholy, depression or

unhappiness

33 36 .87 (.51-1.50) 24 27 .88 (.48-1.62)

Anxiety, nervousness, restlessness

or apprehension

26 31 .79 (.44-1.41) 19 24 .73 (.38-1.41)

Bold indicates significant results.

Percentages (%) and odds ratios (OR).

PWH, Persons with haemophilia; GP, General population.

Age-stratified analyses of symptoms are presented Table 5. The

larger prevalence of pain in extremities and joint was seen for PWH of

all ages and as expected the older age group had a higher prevalence.

Headache showed a statistically significant interaction effect (data

not shown) where younger PWH had a lower prevalence of headache

compared to the general population while older PWH had a higher

prevalence.

4 CONCLUSION

4.1 Main findings

This study comparedDanish PWH16–84 years and theDanish general

population on selected indicators of HRQOL. We found a significant

age difference, with fewer PWH in the age group 65–84 years and

more in the age group 16–44 years. Controlling for this age dif-

ference, we found no significant differences in levels of education

and marriage/cohabitation between PWH and the general population,

which indicates improvements in the educational and social condi-

tions for PWH. PWH between 45 and 64 years had significantly lower

employment than same-age peers, but no difference was found in the

younger (16-44 years) age group. The prevalence of good self-rated

health was lower among PWH than in the general population, and

we found strongly increased prevalence of joint disease and signifi-

cantly increased prevalence of hypertension and previous stroke. In

both young andoldPWH,we found increasedprevalence of pain or dis-

comfort in arms, hands, legs, knees, hips, or joints. For other symptoms

(including fatigue, headache, insomnia, depression, anxiety and loneli-

ness) no statistically significant differenceswereobserved,which again

seems to indicate that issues of general health are similar to the general

population.

While PWHhave had considerable improvements in life expectancy

during the past 40 years, recent studies still find higher mortality than

in the general population,13 thus explaining the differences in age dis-

tribution. An important reason for these differences is to be found

in the impact of HIV and Hep C on the haemophilia population from

1980 onwards. A recent French study of the occupational integration

of adults with severe haemophilia found that PWH had better edu-

cation but lower employment,14 similar to the trends in our analyses.

Our results concerning increased prevalence of hypertension has been

reported in several earlier studies of hypertension among PWH.15–17

Other studies have found increased risk of ischemic stroke among

PWH 18 and a recent study of employees in Taiwan found a 4.6-time

higher risk of haemorrhagic stroke.19 Thus, the findings regarding dif-

ferences between Danish PWH and the general population are in line

with results from other studies. In contrast, the lack of significant

differences in other areas are surprising. A 1988 study of the social

conditions of Danish male PWH found that, compared to same-age

Danish males, PWH had better education, but less employment and

that more lived alone.20 Thus, the high proportion of PWH living in

marriage/partnership in 2021 and the high employment rate for PWH

in the age group 16–44 years suggest improvements in the social bur-

den of haemophilia. A high education level was seen 30 years ago,

and we also found a non-significant trend towards higher education in

2021. This probably reflects advice for PWH to get a higher education

to avoid manual labour. While less emphasis may be put on this advice

today, we found that even young PWH have increased pain in extremi-

ties and joints. This suggest that advice to avoidmanual labourmay still

be relevant.

A recent meta-analysis found significantly increased risks of anxi-

ety (OR = 1.7), depression (OR = 2.5), anxiety/depression (OR = 2.6),

and ADHD (OR = 3.5) among PWH.21 In contrast, we found an OR of

1.3 (non-significant) of any mental health diagnose and no increase in
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typical symptoms of anxiety and depression. These results are surpris-

ing and encouraging, but we should caution that our results are based

on self-report of diagnoses, and on single symptom items, not validated

psychiatric rating scales.

Another surprising result is the lower prevalence of shoulder/neck

pain in PWH. We do not have a definite explanation of this result,

but it may be a spurious result or be due to response shift 22

in pain assessment: due to life-time experiences of painful bleeds,

PWH may have shifted their threshold for what constitutes severe

pain.

4.2 Strengths and limitations

Themost important limitation of the current studywas the sample size,

and that the differences between types of haemophilia (moderate or

severe, Type A or B or VWD) could not be included due to this limita-

tion. Differences in this and other levels were not able to be examined

due to insufficient power. This methodological challenge is quite com-

mon when reporting data on PWH, as the study by Riva et al (Italian

Association of Hemophilia Centers) included 88 PWH collected from

14 haemophilia treatment centres.7 A major strength with our study

was that we were able to compare the results with a large national

survey in the general population. Further strengths are the identical

questions in both surveys, and that both surveyswere carriedout in the

same year in a period where lockdown affected the entire population

and presumably health and/or quality of life.

The nature of self-reported comorbidities could also be consid-

ered a limitation to the study, in particular the question regarding

stroke, that did not differentiate between ischemic and haemorrhagic

stroke. While PWH may have learned to distinguish haemorrhagic

from ischemic stroke, the difference may be less clear to the general

population.

4.3 Implications

HRQOLofPWHmaybenegatively affectedbyboth thediseaseand the

treatment.23 Factors that have been found to be associatedwith a pos-

itive impact on HRQOL include increased effectiveness of treatments,

reduced adverse events, and reduced dosing frequency.24 Conditions

for PWH in Denmark have seen positive development concerning the

psychosocial aspects, but this finding should not lead to the assumption

that PWHare not experiencing HRQOL at the level of the general pop-

ulation. Optimization must still be strived for as treatments are more

individualized and specialized, somedical innovations such as individu-

alized pharmacotherapy can result in PWH that are even closer to the

general population in future studies.

To monitor the future health state and status of PWH, it is of high

importance to repeat surveys such as theonedescribedhere, to be able

tomonitor thedevelopment in thehealth ofPWHand thedevelopment

of their HRQOL.
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