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BACKGROUND: The clinical onset of Fabry disease, a rare, X-linked,
multisystemic disorder, is marked by neuropathic pain. Males suffer
extensively from this disease. Females, as genetic ‘carriers’, have tra-
ditionally been viewed as either asymptomatic or mildly afflicted
with this disease.
OBJECTIVES: To describe Fabry-related pain and compare experi-
ences between the sexes. Patients’ perceptions of physician pain
assessments were also examined.
METHODS: A disease-specific questionnaire was accessible on-line
(www.fabry.org) and mailed to 552 members of a Fabry disease sup-
port group.
RESULTS: The response rate was 14.3% for the support group-based
mail questionnaire. Females (58.0%) were significantly older (mean
± SD 45.9±13.5 years) than males (mean ± SD 40.0±12.1;
t [86]=–2.11, P<0.05). Females were diagnosed with Fabry disease later
(31.1±14.0 years) than males (24.2±11.9 years; t [86]=–2.43,
P<0.05). Females (mean score for pain disability rating 3.0±1.4) suf-
fered more extensive disability from migraine pain (mean score
2.2±1.3; F [1, 74]=45.0, P<0.005), and, unlike males, did not exhibit
a decline in pain intensity with disease duration. Satisfaction with
physician pain assessments was moderate.
CONCLUSIONS: Contrary to the traditional view of females as
carriers, females with Fabry disease experienced intense disease-related
pain; pain produced comparable distress and impairment in both sexes.
The diagnostic delay and absence of a decline in pain symptoms over
time in females suggest additional disease burden. Females may be
triply disadvantaged in the health care system due to disease rarity,
devalued carrier status and sex.
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Pain and genetics

Une enquête sur la douleur ressentie par les
hommes et les femmes atteints de la maladie
de Fabry

HISTORIQUE : L’apparition clinique de la maladie de Fabry, un trouble
multisystémique rare lié au X, est marquée par des douleurs neu-
ropathiques. Les hommes souffrent énormément de cette maladie. Les
femmes, en qualité de porteuses génétiques, ont toujours été perçues
comme asymptomatiques ou peu touchées par la maladie.
OBJECTIFS : Décrire les douleurs reliées à la maladie de Fabry et com-
parer les expériences selon le sexe. La perception qu’ont les patients des
évaluations de la douleur par les médecins est également évaluée.
MÉTHODOLOGIE : Un questionnaire portant sur la maladie était
accessible par voie électronique (www.fabry,org) et a été posté à
552 membres d’un groupe d’entraide de la maladie de Fabry.
RÉSULTATS : Le taux de réponse était de 14,3 % au sein du groupe
d’entraide ayant reçu le questionnaire par la poste. Les femmes (58,0 %)
étaient considérablement plus âgées (moyenne±ÉT de 45,9±13,5 ans)
que les hommes (moyenne±ÉT de 40,0±12,1 ans; t [86]=–2,11, P<0,05).
Le diagnostic de maladie de Fabry était posé plus tard chez les femmes
(31,1±14,0 ans) que chez les hommes (24,2±11,9 ans; t [86]=–2,43,
P<0,05). Les femmes (indice moyen d’appréciation de l’incapacité
causée par la douleur de 3,0±1,4) souffraient d’une incapacité plus mar-
quée causée par les douleurs migraineuses (indice moyen de 2,2±1,3,
F [1, 74]=45,0, P<0,005) et, contrairement aux hommes, ne remarquaient
pas de diminution de l’intensité de la douleur proportionnelle à la durée
de la maladie. Les patients étaient modérément satisfaits de l’évaluation
de la douleur par les médecins.
CONCLUSIONS : Contrairement au point de vue classique au sujet des
femmes porteuses, les femmes atteintes de la maladie de Fabry souffrent
d’intenses douleurs reliées à leur maladie, et la douleur provoquait des
souffrances et une atteinte similaires chez les deux sexes. Le retard de
diagnostic et l’absence de diminution des symptômes de la douleur chez
les femmes au fil du temps laissent supposer un fardeau supplémentaire.
Les femmes seraient peut-être triplement désavantagées au sein du sys-
tème de santé en raison de leur sexe, de la rareté de la maladie et de la
dévaluation de l’état du porteur.

Fabry disease, also known as Anderson-Fabry disease or
angiokeratoma corporis diffusum (1), is a rare, multisys-

temic lysosomal storage disorder (2). This disease is character-
ized by a deficiency of a lysosomal enzyme, α-galactosidase A
(3-6), resulting in the gradual accumulation of its principal
substrate, a glycolipid (3-5,7). The suffering that Fabry disease
imposes is severe (8); the excessive lipid storage causes pro-
gressive damage to multiple bodily systems including the eyes,
kidneys, heart and brain (4,9). As a consequence, the lives of
affected males are significantly shortened, with death often
occurring in the fourth or fifth decade due to renal failure, or
cardiovascular or cerebrovascular disease (5-7).

FEMALES AS FABRY DISEASE ‘CARRIERS’
Although the exact population prevalence of this rare disease
is unknown, estimates range from one in 40,000 to one in
117,000 (10). The rarity of the disease may be attributable to
its sex-linked mode of transmission (3). Affected males trans-
mit the genetic mutation only to female offspring, producing
females heterozygous for Fabry disease (11). Literature regard-
ing Fabry disease has traditionally recognized the heterozygous
female as simply a vehicle for the transmission of the disease –
as a genetic ‘carrier’. This has perpetuated a misconception
that the majority of female Fabry disease patients are asympto-
matic (2,12), or endure intermittent and mild symptoms of the
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disease (2,13). Allegedly, the ‘full syndrome’ is manifested in
males only, and incompletely in female carriers (14). However,
approximately 1% of female Fabry disease patients have been
reported to have symptoms as severe as those of males (15).

Contrary to the traditional view of females as carriers (ie,
asymptomatic or mildly symptomatic), a more recent position
suggests that the onset of Fabry disease symptoms in females
may be comparable with that of males, and that all carriers be
closely examined because most may be symptomatic for Fabry
disease (16). Recent studies indicate that between 60% and
70% of carrier females may express classic symptoms of the dis-
ease (3), and up to 30% may manifest multiple serious symp-
toms of the disease (17). Although the progression to organ
failure may be slower for females than for males (18), the nor-
mal lifespan for females with Fabry disease is shorter than that
of nonaffected females in the general population. Heterozygous
females live, on average, to 70 years of age, a reduction of
between 10 and 15 years (19).

NEUROPATHIC PAIN AND FABRY DISEASE
The clinical onset of Fabry disease is striking and unique,
marked by the occurrence of neuropathic pain. In fact, neuro-
pathic pain in the hands and feet is the first symptom most
commonly reported by Fabry disease patients (16,20). Fabry
disease pain has been reported as early as three years of age in
males, and in females, as young as six years (16). In addition,
significant visceral (ie, abdominal and gastrointestinal) and/or
joint pain may also be experienced (11,21,22).

Fabry disease patients experience varying degrees of pain,
with infrequent periods of complete remission (23). Fabry dis-
ease pain typically occurs daily (13). Two nonmutually exclu-
sive types of pain often co-occur in Fabry disease: chronic
acroparesthesias defined as, “agonizing pain of burning, tingling
character, often associated with a deep ache” (16, page 768);
and episodic pain of a lancinating (or “shooting”) quality,
termed ‘Fabry crises’ (16,21,24). The chronic acroparesthesias
of Fabry disease are experienced as a low to moderate intensity,
constant, burning pain, predominantly located in the palms of
the hands and soles of the feet (5,7). With time, the back-
ground pain may spread proximally (3).

Fabry crises are experienced as intermittent attacks of
sharp, lancinating pain of variable duration (25,26). The
episodic crises may persist for minutes to weeks (8). As the
neuropathy underlying the pain progresses (26), the pain of
the Fabry crises may also escalate in severity (21). External fac-
tors may trigger a painful crisis (27). Painful crises are fre-
quently accompanied by low-grade fever and an increase in
limb and/or joint pain (4,21). This episodic pain is very com-
mon, and is estimated to occur in 90% of males between five
and 15 years of age who have been diagnosed with the classic
phenotype of Fabry disease (23,28). In a study of 26 hemizy-
gous male Fabry disease patients, short-form McGill Pain
Questionnaire (29) scores ranged between five and eight (of
45), suggestive of mild pain (9). In another study, the average
score on the Brief Pain Inventory (30) for pain at its worst was
5.4±0.45 on a scale of zero to 10, suggestive of moderate pain
(31).

FEMALE ‘CARRIERS’ AND FABRY DISEASE PAIN
The prevalence and nature of the pain experienced by female
carriers have been contested despite that, empirically, it has
not been well documented. Compared with pain in males, pain

has been reported to occur in only 10% of females, and when
it occurs it is said to be intermittent (12,13). The onset of the
neuropathic pain is also reported to be later than in males
(24,32).

In contrast, more recent data suggest that females develop
neuropathic pain with the same characteristics and within the
same age range as males (33). A high prevalence of neuropathic
pain has been reported among heterozygous females in the first
two decades of life (34). Seventy per cent of 60 heterozygous
Fabry disease females reported neuropathic pain: 41 of 42 had
pain attacks or crises, and 16 of 42 had continuous background
pain (17). Mean background pain was rated as 6.8 on an 11-point
scale. The intensity increased on average to 7.4 during a Fabry
crisis, suggestive of moderate to severe pain (17). These more
recent data suggest that neuropathic pain is a significant prob-
lem in women with Fabry disease, but information is lacking
on the quality, intensity and frequency of the pain.

The primary objective of the present study was to examine
the similarities and differences in the nature of the pain expe-
rienced by males and females with Fabry disease. A comparison
of Fabry disease pain experiences between the sexes has not
been formally conducted to date.

PHYSICIAN ASSESSMENT AND MANAGEMENT
OF FABRY DISEASE PAIN

By virtue of Fabry disease’s rarity, few medical professionals will
ever have occasion to treat a person with Fabry disease.
However, Fabry-related pain may be the “only clue” to the ini-
tial presentation of this rare disease (28); complaints of painful
neuropathy are often how those affected with Fabry disease are
first brought to medical attention. This suggests that earlier
recognition by medical professionals of the distinctive pattern
of Fabry disease pain may prove important in forestalling the
subsequent progressive nature of the disease. In addition, both
patients and clinicians have suggested that traditional, physician-
derived pain assessments may not be accurate in capturing
the distinctive experience of Fabry disease pain (9,34).
Therefore, a secondary objective of the present study was to
examine how Fabry disease patients view physician-based
pain assessments, and what improvements (if any) they might
suggest. To our knowledge, Fabry disease patient perceptions
of physician pain assessment and management have not been
previously studied.

METHODS
Study questionnaire
Because a Fabry disease-specific survey does not exist, a brief ques-
tionnaire was developed by the authors to measure two separate
constructs: Fabry disease symptomatology (including pain); and
patient perceptions about physician assessments of Fabry disease
pain. The questionnaire consisted of five-point Likert rating scales
and yes/no questions focused on patient perceptions of Fabry-
related pain, including quantitative descriptors of the neuropathic
pain (eg, intensity, frequency), and quality of life. Patient percep-
tions of physician assessments of Fabry disease pain were also
included. The pain questions were derived, in part, from previously
validated pain questionnaires, and/or questions that had been uti-
lized in previous studies (35). Five-point numeric rating scales
were used to assess Fabry disease pain intensity and pain unpleas-
antness. Numerical rating scales of this nature have been shown to
be reliable and valid measures of neuropathic pain (35). Internal
consistency of the Fabry disease questionnaire was high;
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Cronbach’s alpha was 0.90 for the Fabry disease pain items and
0.91 for items measuring patient perceptions of physician assess-
ments of Fabry disease pain. Two open-ended questions were
included to gather qualitative data regarding the two constructs of
interest. The qualitative data from these two questions are not the
subject of this report.

Study procedure
The study was reviewed and approved by the Research Ethics
Board at The Hospital for Sick Children, Toronto, Ontario, and
the Human Participants Review Committee at York University,
Toronto, Ontario. On April 28 and 30, and May 6 and 9, 2003,
the questionnaire was made available electronically on the discus-
sion page of a patient-run Fabry disease support group Web site
(Fabry Support & Information Group [FSIG]; www.fabry.org). To
ensure that only Fabry disease patients completed the question-
naire, participants were required to print out the form, complete it
by hand and mail it to the FSIG. A member of the FSIG (JJ)
reviewed the questionnaires, stripped them of any identifying
information and mailed the anonymous forms to the researchers.

To generate additional Fabry disease patient responses, a copy
of the questionnaire was mailed to 552 members of the FSIG
(221 males, 230 females and 101 sex not indicated). Of the
552 members, 454 identified themselves as Fabry disease patients,
and 98 as family members or a nonspecified relationship. No
exclusion criteria were specified for this study. The respondents
resided primarily within the United States, although a minority
was from Canada and Europe. The response rate increased with
the use of this second, mail-based recruitment method. As with
the on-line questionnaire, completed questionnaires were mailed
back to the FSIG for review (ie, ensuring that duplicate on-line
and mail surveys were not completed), stripped of any identifying
information and mailed to the researchers for scoring and analysis.

Data analysis
Data were analyzed using the Statistical Package for the Social
Sciences (SPSS for Windows, release 12.0, USA) and Primer of
Biostatistics: The Program (version 4.0, McGraw Hill, USA)
(36). Demographic and clinical variables and questionnaire scores
were summarized using descriptive statistics. χ2 test for two-way
tables was used to analyze categorical frequency data between
males and females. For continuous variables, data from males and
females were compared by two-tailed t test for independent sam-
ples. Bonferroni’s type I error rate correction (alpha/number of
tests) for multiple tests of significance was applied. Pain ratings
associated with the experience of everyday pains and the various
qualities or dimensions of Fabry disease pain were analyzed by a
two-way between-within ANOVA using sex as the between-
subjects factor and pain experience as the within-subjects factor.

RESULTS
Characteristics of the sample
Ninety-six completed questionnaires were returned.
Seventeen questionnaires were returned from the FSIG Web
site and 79 from the direct mailing. Due to the nature of the
Web-based survey, a response rate could not be determined.
The response rate from the mail survey sent to the 552 mem-
bers of the FSIG support group was 14.3%. Significant differ-
ences were not evident on key variables (eg, age at diagnosis,
age, sex, pain intensity) compared between the mailed and
on-line questionnaires. Of the 96 questionnaires, eight were
excluded for the following reasons: one questionnaire was

negative for both Fabry disease and carrier status (#21,
female), and seven questionnaires reported not experiencing
Fabry-related pain and were incomplete (six females, one
male). Demographic data were not available to compare the
responders with the nonresponders.

The remaining 88 participants comprised the sample for the
present study and consisted of patients diagnosed with Fabry
disease and currently symptomatic for disease-related pain.
Participants were predominantly female (n=51, 58.0%). The
response rate for this sample of Fabry disease patients mirrors
the expected proportion of males and females afflicted with
this disease in the general population. In addition, the propor-
tion of males (0.4) and females (0.6) responding to the FSIG
mailing did not differ significantly from the proportion of self-
identified males (0.49) and females (0.51) in the FSIG data
base (χ2 [1]=1.69, P=0.19). The mean age ± SD of the partici-
pants was 43.4±13.2 years, with females (45.9±13.5 years) sig-
nificantly older than males (40.0±12.1 years, t [86]=–2.11,
P<0.05). Mean age ± SD at diagnosis of Fabry disease was sig-
nificantly later for females (31.1±14.0 years) than for males
(24.2±11.9 years, t [86]=–2.43, P<0.05).

Fabry disease pain intensity
The intensity of Fabry-related pain experienced at its ‘least’,
‘average’ and ‘worst’ was examined with a five-point numeric
rating scale (Table 1). Transformation was applied to the
worst and least data to normalize the data. A two-way
ANOVA indicated a significant main effect of pain intensity
(F [2, 164]=744.2, P<0.05). Fabry disease pain intensity dif-
fered significantly among the least, average and worst pain
experiences. The intensity × sex interaction (F [2, 164]=1.33,
P>0.05) and main effect for sex (F [1, 82]=0.03, P>0.05) were
not significant. Thus, there were no significant differences
between males and females in least, average and worst experi-
ences of Fabry disease pain intensity when type I error rate was
adjusted for multiple comparisons using a Bonferroni correction.
Age was significantly and negatively correlated with Fabry-related
pain at its worst for males (Pearson’s r [37]=–0.33, P<0.05) but
not for females (Pearson’s r [51]=–0.12, P>0.05).

Pain unpleasantness and pain intensity were strongly posi-
tively correlated for least, average and worst pain, for both
males and females.

Fabry-related pain was reported to be the most intense (mean
± SD score 4.0±1.0) when compared with five common pain
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TABLE 1
Intensity and unpleasantness of Fabry-related pain at its
least, average and worst rated on a five-point numerical
rating scale (NRS)

Total Male Female

Mean SD Mean SD Mean SD

NRS intensity

Least 1.67 0.77 1.59 0.83 1.72 0.73

Average 2.47 0.95 2.42 0.91 2.51 0.98

Worst 4.11 1.00 4.43 0.84 3.88 1.11

NRS unpleasantness

Least 1.85 0.90 1.84 0.90 1.86 0.91

Average 2.60 0.98 2.49 0.96 2.68 1.00

Worst 4.17 1.05 4.38 1.04 4.02 1.04

NRS: 1 = not at all intense/unpleasant to 5 = as intense/unpleasant as can be
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experiences (Figure 1). Two-way ANOVA revealed a significant
main effect for type of pain (F [5, 390]=67.77, P<0.01). The
main effect for sex (F [1, 78]=0.44, P>0.05), and the sex × type
of pain interaction (F [5, 390]=1.43, P>0.05) were not signifi-
cant. Bonferroni-corrected multiple pair-wise comparisons
showed that Fabry pain intensity was rated significantly higher
than the other five common pain experiences: toothache
(t [83]=–5.88, P<0.01), stubbed toe (t [83]=–10.90, P<0.01),
paper cut (t [85]=–16.49, P<0.01), earache (t [83]=7.75,
P<0.01) and biting of tongue (t [85]=11.17, P<0.01).

Figure 2 depicts distress ratings for four principal dimen-
sions of Fabry-related pain: intensity, duration, quality and fre-
quency. The two-way ANOVA revealed a significant main
effect for the four dimensions of Fabry-related pain (F [3,
252]=6.39, P<0.001). The main effect for sex (F [1, 84]=0.33,
P>0.05), and the sex × pain dimension interaction (F [3,
252]=0.69, P>0.05) were not significant. Bonferroni-adjusted
pair-wise comparisons showed that distress levels were signifi-
cantly greater for Fabry-related pain intensity (mean ± SD

score 3.9±1.2) than for frequency (mean ± SD score 3.3±1.3;
t [86]=4.21, P<0.001).

Fabry disease pain disability
Figure 3 shows the pain disability ratings by sex for the various
types of Fabry disease-related pain. The two-way ANOVA on
pain disability ratings revealed a significant main effect of type
of Fabry-related pain (abdominal pain, headache/migraine
pain, joint/muscle pain, angina/chest pain and hands/feet acro-
paresthesia; F [4, 296]=24.93, P<0.001), a nonsignificant main
effect of sex (F [1, 74]=0.73, P>0.05) and a significant sex ×
type of pain interaction (F [4, 296]=3.55, P<0.05). Bonferroni-
adjusted simple effects of the interaction showed that the only
significant difference in pain disability ratings between the
sexes was for headache or migraine pain, which was greater for
females (mean score 3.0±1.4) than males (mean ± SD score
2.2±1.3; F [1, 74]=–45.00, P<0.005).

Quality of life and Fabry disease pain
Disease-specific pain, rated over the previous six months,
adversely affected the quality of life of the participants (mean
± SD score 3.3±1.3). Quality of life was impacted to a similar
extent for both male (mean ± SD score 3.4±1.3) and female
Fabry disease patients (mean ± SD score 3.2±1.3). Further sup-
port for the interference of Fabry-related pain on quality of life
was evident in response to the open-ended question, “What
aspects of your life are most affected by Fabry-related pain?” Of
the total responses (n=88), disease-related pain was reported to
interfere substantially in everyday life (n=31, 35.2%), family
and social functions (n=18, 20.5%), employment (n=19,
21.6%), and leisure and physical activities (n=33, 37.5%).

Associated medical problems
Table 2 shows the self-reported prevalence of associated med-
ical problems experienced in the past year by this sample. After
correcting for multiple comparisons, there were no differences
in the proportion of males and females reporting associated
medical problems. Increasing age correlated significantly with
greater disease burden (ie, more numerous symptoms) for
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Figure 1) Pain intensity ratings of various everyday pains compared
with ratings of Fabry disease-related pain (1 = not at all intense to 5 =
as intense as can be). Fabry disease-related pain was rated significantly
more intense than each of the other pains, for both males and females for
multiple comparisons of Fabry disease-related pain with each of the oth-
er five pains using Bonferroni’s type I error rate correction.*P<0.005
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Figure 2) Ratings of how distressing the different dimensions of Fabry
disease-related pain were reported to be by females and males (1 = least
distressing to 5 = most distressing). There were no significant differ-
ences in the ratings between females and males
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Figure 3) Ratings of how disabling the various types of Fabry disease-
related pain were reported to be (1 = least disabling to 5 = most dis-
abling). Simple effects of sex by type of pain interaction showed that
female ratings of headache and migraine disability were significantly
greater than male ratings.*P<0.005
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males (Pearson’s r [37]=0.61, P<0.001) and females (Pearson’s
r [51]=0.35, P<0.001). The difference between the two corre-
lations was not significant (Fisher’s Z transformation, Z=1.10,
P>0.05).

Physician assessment of patient Fabry disease pain
Global satisfaction with physician assessments of Fabry disease
pain was moderate (mean ± SD score 2.9±1.3). Male Fabry dis-
ease participants (mean ± SD score 3.1±1.3) were slightly, but
not significantly, more satisfied by the assessment process than
female participants (mean ± SD score 2.8±1.2, t [83]=1.30,
P>0.05). Table 3 shows that the main areas targeted by partic-
ipants for improvement in physician-directed pain assessments
included triggers of pain, measures that improve pain (medica-
tion, massage, etc) and the impact of pain on daily living.
Female Fabry disease participants reported lower ratings than
males on all but one of the elements of physician-derived pain
assessments, but the differences were not statistically signifi-
cant (all P>0.05).

Patient-rated physician understanding of Fabry-related pain
was also perceived as moderate (mean ± SD score 2.7±1.3).
Level of perceived physician understanding was comparable for
males (mean ± SD score 2.8±1.3) and females (mean ± SD
score 2.6±1.4; t [82]=0.61, P>0.05).

DISCUSSION
Describing Fabry disease pain
The present pilot study is the first of its kind to explore the var-
ious facets of Fabry disease pain, and to document the similar-
ities and differences in the experience of pain between the
sexes. The most important finding resulting from the present
study is that, with few exceptions, pain ratings by females were
virtually indistinguishable from those of their male counter-
parts. Females and males with Fabry disease not only reported
very similar pain intensity scores, but also comparable pain

intensity and pain unpleasantness ratings for least, average and
worst pain (Table 1). For both males and females, the intensity
of Fabry-related pain stood out when compared with five other
common pain experiences, and, for both sexes, Fabry disease
pain was ranked as the most intense (Figure 1). The results of
the present study also show that both male and female Fabry
disease patients were moderately to highly distressed by all four
dimensions of their disease-specific pain; namely, intensity,
duration, frequency and quality (Figure 2). In addition, with
the exception of migraine pain, males and females reported
very similar levels of pain disability when rating other pains
commonly experienced by patients with Fabry disease (Figure 3).
The difference between the sexes for migraine pain disability is
difficult to interpret because it is consistent with the greater
incidence of migraine pain among females in the general pop-
ulation (37,38) and, thus, may not be related to Fabry disease.
Finally, quality of life was impaired to a similar extent for males
and females. Taken together, these findings support the sugges-
tion that pain ratings by females do not differ from those of
males.

The results of the present study conflict with the way in
which females with Fabry disease traditionally have been por-
trayed in the literature (15,34). Most of the literature indicates
that females experience symptoms of an attenuated form of the
disease, with pain experiences minimized and/or regarded as
less prevalent or intense compared with males (15,23). Table 2
shows that associated symptoms of Fabry disease (eg, vertigo)
were equally prevalent in both the male and female study sam-
ple. Females with Fabry disease have thus been typecast in the
role of a genetic carrier, not as a disease sufferer or patient
requiring symptom management. However, as discussed above,
the results of the present study and other recent research
(17,39) suggest that the intensity of Fabry-related pain does
not differ between male and female Fabry disease patients. This
result has two possible implications: female Fabry disease
patients experience pain equivalent in intensity to that of their
male counterparts, as suggested in previous research (9,17,26);
or females may experience less intense pain, but are less likely
to receive adequate pain management for their disease (40).
This disparity in pain management may potentially be attrib-
uted to sex inequality; it has been consistently recognized that
females are less likely to receive appropriate medical treatment
for chronic diseases than males (41). The present study did not
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TABLE 2
Self-reported prevalence in the past year of medical
problems associated with Fabry disease shown for the
total sample, male and female respondents

Total Male Female

n Yes (%) n Yes (%) n Yes (%)

Kidney impairment or failure 22 26.5 14 42.4 8 16.0

Stroke with lasting after effects 3 3.8 3 8.8 0 0.0

Transient ischemic attack 15 17.9 4 11.8 11 22.0

(small stroke)

Vertigo (dizziness) 69 79.3 27 75.0 42 82.4

Decreased sweating 63 76.8 30 85.7 33 70.2

Angiokeratomas (little 71 81.6 34 91.9 37 74.0

red/purple spots on the skin)

Recurrent diarrhea 62 72.1 32 88.9 30 60.0

Hearing loss 50 57.5 24 66.7 26 51.0

Cataracts 15 17.9 6 17.6 9 18.0

Chronic bronchitis 20 24.1 7 21.2 13 26.0

Wheezing and/or asthma 34 41.0 16 47.1 18 36.7

Shortness of breath 59 68.6 22 59.5 37 75.5

Heart attack 3 3.6 2 5.9 1 2.0

High blood pressure 23 28.0 6 17.6 17 35.4

Heart palpitations 47 56.6 18 51.4 29 60.4

Sexual dysfunction 26 31.7 13 38.2 13 27.1

TABLE 3
Patients rated how well their physicians assessed Fabry
disease-related pain on a five-point scale*

How well are the following 

aspects of pain being Total Male Female 

assessed by your doctor: Mean SD Mean SD Mean SD

Description of pain quality 2.94 1.31 3.00 1.18 2.89 1.42

(eg, burning, tingling, etc)

Intensity of pain 2.85 1.29 2.94 1.11 2.78 1.41

Duration of pain 2.91 1.26 2.97 1.07 2.87 1.39

Frequency of pain 2.93 1.26 3.06 1.14 2.82 1.35

Location of pain 3.22 1.24 3.25 1.16 3.20 1.33

Triggers of pain 2.58 1.28 2.60 1.17 2.57 1.37

Measures that improve pain 2.90 1.40 2.86 1.31 2.93 1.48

(medication, massage, etc)

Impact of pain on daily living 2.64 1.26 2.75 1.20 2.55 1.30

*1 = not well to 5 = very well
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address this issue because we did not assess pain medication
and pain management strategies. However, not only did males
and females not differ significantly in terms of their ratings of
Fabry disease pain intensity and pain unpleasantness (Table 1),
but they also reported comparable levels of pain intensity in
response to a variety of everyday events that typically give rise
to pain (Figure 1).

Despite the overall similarities between males and females,
significant sex differences were identified in the present study.
First, males were diagnosed at a significantly earlier age than
were females, with females also being older than males at age of
first diagnosis. This finding is consistent with other studies
showing that males generally are diagnosed in their 20s (7),
and females in their 30s (18). The onset of Fabry disease symp-
toms (other than pain) may begin later in females than males
(24,42), whereas neuropathic pain appears to develop at a sim-
ilar age among females and males (9).

Second, a decline in pain intensity correlated significantly
with disease duration among males, but not females. A similar
finding has been reported for males (11) but this relationship
has not been examined previously among females. The nega-
tive correlation between pain and disease duration among
males may indicate that, over time, progressive damage to
small diameter C and A-delta fibres may render them inactive,
thereby gradually reducing the intensity of pain, or patients
habituate to the daily, continuous pain of Fabry disease. In
contrast, the absence of a significant relationship between pain
and disease duration among females may be explained by a
slower symptom progression in females and random X inacti-
vation (ie, whereby one X chromosome in all cells becomes
randomly inactivated during embryonic development (17,43).
Although MacDermot et al (17) did not examine the correla-
tion between disease duration and pain intensity, they did
report that 80% of their sample of 60 female Fabry disease
patients (mean age 44.9 years) continued to experience pain.
Further research is required to determine the relationship
between disease duration and pain intensity among females
with Fabry disease.

Taken together, the results of the present study suggest that,
contrary to the traditional conception of females with Fabry
disease, this sample of women suffered significantly from the
symptoms of Fabry disease, as evidenced by diagnosis at a later
age, indicating that they experienced a delay in receiving vali-
dation of their symptoms by medical health professionals
and/or for receiving disease-specific treatment; experiencing
the same intensity, interference and unpleasantness of Fabry
disease as males; and no evidence of a lessening of pain symp-
toms over time.

Physician assessment and management of Fabry disease
pain
Fabry disease patient satisfaction with physician pain assess-
ments may be influenced by several factors. The approximate
10-year delay in receiving a diagnosis of Fabry disease, along
with the large number of specialists seen (3,4), may instill an
inherent distrust (3) of health care professionals, and thus
contribute to dissatisfaction with physician-derived assess-
ments. Nevertheless, Fabry disease patients in this sample
reported a moderate level of satisfaction with physician
assessments of Fabry-related pain. Patients identified several
areas that required improvement, including more thorough
assessments of the triggers of pain, the modalities that

improve pain (eg, medication, massage, etc), and the conse-
quences of pain on daily living. Thus, these results have a
practical application that may lead to more effective manage-
ment of Fabry disease pain and greater pain relief to a suffer-
ing population.

A slightly greater number of females than males responded
to the survey. The greater percentage of female (58%) respon-
dents than male for this sample of Fabry disease patients is con-
sistent with the theoretical distribution of males and females
afflicted with this disease in the general population. As well,
the percentage of males and females who responded to the
FSIG mailing did not differ significantly from the distribution
of self-identified males and females in the FSIG database. The
slightly greater number of female respondents is also consistent
with finding that, in general, females are more likely than
males to respond to questionnaires (44-46), or that females
may have been more motivated than males to ‘speak out’ about
pain experiences due to their encountering ignorance or neg-
lect in health care settings. It is also possible that males may be
inundated by solicitations for participation in research because
they are typically the targeted population for examining Fabry
disease and, therefore, were slightly less inclined to become
involved. Regardless of the reasons, the proportion of males
and females responding to the survey appears to accurately
reflect the distribution of males and females afflicted with
Fabry disease, both in the FSIG database and in the population
at large.

Study limitations
One limitation of the present study is that not all items of our
survey were validated. Specifically, the questions encompass-
ing the additional medical symptoms of Fabry disease were
developed by the authors without further validation (eg, by
comparing patient responses with data obtained from medical
records). Because of the nature of the survey method used to
gather information, we were unable to obtain confirmation of
patients’ reports of symptoms and, therefore, we do not know
the extent to which these reports reflect actual symptomatol-
ogy. However, items regarding the pain scales administered
were well validated and the survey as a whole had very good
reliability.

A second limitation is that the participants in the present
study may not be representative of the population of patients
with Fabry disease. The very low response rate (approximately
14%) introduces the possibility of a significant nonresponse
bias because the vast majority of surveys were not returned.
The reasons for the low response rate are not clear. Because the
pool of potential participants is limited by the rarity of this dis-
ease, patients may be overly researched and feel overburdened
and therefore less inclined to participate in a study without
immediate, tangible benefits. As well, a sampling bias may
exist because the participants were recruited from a Fabry dis-
ease support group. These individuals may exhibit a greater dis-
ease burden (ie, experience more pain than a typical Fabry
disease patient) and/or may be more vocal with their pain
experiences (47). Clinic recruitment was not a feasible option
given the rarity of the disease (one in 40,000 to one in
117,000).

Another factor limiting the present results concerns the
pain medication status of the participants. Because we did
not obtain information about current pain treatment, we
cannot comment on the extent to which the pain intensity
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and unpleasantness ratings were influenced by analgesic
intake. However, the neuropathic pain associated with Fabry
disease is intractable (26) and, studies suggest, only partially
responsive to many of the available analgesic agents
(7,11,26,48,49).

SUMMARY AND CONCLUSIONS
The results of the present study are at odds with the concep-
tion of females as asymptomatic disease carriers and, instead,
contribute to the growing body of research showing that
females with Fabry disease report significant pain intensity,
unpleasantness and disability. Female participants appeared
to be burdened by Fabry disease, more so than traditionally
conceptualized, because they were diagnosed at a later age,
implying a delay in the receipt of potentially life-saving med-
ical treatment; experienced the same intensity, interference
and unpleasantness of Fabry disease as males; and did not
exhibit a lessening of pain symptoms over time. Thus, female
Fabry disease patients may be triply disadvantaged by the
health care system because of disease rarity, devalued carrier

status and sex. Given the methodological limitations and
potential sampling bias in the present study, further research
is required to evaluate the extent to which this conclusion
applies to the general population of female Fabry disease
patients.
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