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ABSTRACT
Aim: Familial Mediterranean Fever (FMF) is one of the most frequent genetic diseases with a frequency of 1/1,000 in our country. We aimed to

assess awareness of FMF among caregivers of patients with and without FMF.

Materials and Methods: Caregivers of FMF patients (group 1) and other caregivers who were in hospital for other reasons (group 2) were given

a questionnaire regarding FMF and the results were compared between the 2 groups.

Results: The mean ages were similar between group 1 (n=142) and group 2 (n=207). Female gender and lower educational status were more

frequent in group 1. Group 1 was more aware that recurrent fever, joint pain, abdominal pain, and its occurrence in attacks are seen in FMF; and
also that the disease is inherited rather than contagious; that a specific treatment exists; that the risk of kidney and heart failure increases when
not treated; that attacks are triggered by sleeplessness, tiredness or emotional stress; that colchicine does not provide complete recovery;
and that diarrhea is the most common side effect of colchicine (p<0.05). However, awareness about chest pain as a feature, infertility as a
complication, non-adherence as a trigger for the disease and the statement that “patients feel healthy between attacks” were similar (p>0.05).
Interestingly, group 2 was more aware that different treatment options exist (p=0.04). The total score was higher in group 1 and in participants
who only graduated from secondary school or less (p<0.01).
Conclusion: Being a caregiver of a patient was associated with a higher level of awareness of FMF regardless of education level, however, they

still need to be informed about current developments.
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Introduction
Familial Mediterranean Fever (FMF) is an autosomal
recessive disease characterized by recurrent episodes of
fever, peritonitis, pleuritis, arthritis and erysipelas-like
skin lesions. It is the most common form of hereditary
autoinflammatory disorders (1,2). The estimated prevalence
of FMF is 1/1,000 and the carrier rate is 1:5 in our country,
Turkey (1,3).

the general population should be well-informed. With the
increased awareness of physicians, the diagnosis of the
disease and the prescription of colchicine, which has been
reported as the standard of care for prevention of attacks
and secondary amyloidosis, has increased. As a result, the
rates of patients with amyloidosis have decreased over time
(4). In a previous study, it was indicated that only 18% of the
population in the third largest city of our country where this
study was conducted were aware of this disease (5).

The most common complication of FMF is secondary
amyloidosis. To avoid complications, both clinicians and

In this study, we aimed to evaluate and compare the
awareness levels of the caregivers of those patients diagnosed
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with FMF and the caregivers of other children admitted to
outpatient clinics. This study was carried out via a face-toface questionnaire conducted by volunteer medical school
students. In this way, it was planned to also raise awareness
and more thoroughly inform caregivers about FMF by giving
the correct answers to the questionnaire questions at the
end of the interview to all study participants.

Materials and Methods
This study was approved by the İzmir Katip Çelebi
University, Non-Invasive Clinical Research Ethics Committee
(17.01.2018/16). The caregivers of those patients who were
being followed up in pediatric nephrology and pediatric
rheumatology outpatient clinics with a diagnosis of FMF and
the caregivers of other outpatients between April 2018 and
October 2018 were enrolled in this study. All participants
completed a questionnaire including personal information
about age, gender, occupational and educational status and
17 additional questions about complaints regarding FMF
disease, its way of transition, its treatment options and
possible complications. At the end of the questionnaire,
they all agreed to the statement that their data could be
used in scientific studies and signed the form. Educational
status was categorized as “graduated from elementary
school”, “graduated from secondary school”, “graduated
from high school”, or “graduated from academy/university”.
While selecting participants other than the caregivers of
FMF patients, we asked the question “Have you ever heard
about FMF disease?” and continued with the questionnaire
with those who answered the question positively. The
questionnaire was conducted by volunteer medical school
students via a face-to-face method. The students were
informed about the answers of the questionnaire and they
were asked to subsequently share the correct answers with
the participants.
The first question was about any first-degree relatives
of the participants diagnosed with FMF including their own
selves. All except one of the following questions had the
two options of “yes” or “no”. The next five questions asked
whether the patients had recurrent fever, abdominal pain,
joint pain, chest pain or complaints that appear with attacks.
The following two questions were about the transition of the
disease. They asked whether FMF was a contagious disease
or whether it was inherited and consanguinity played a role.
The rest of the questions were about treatment options
and complications. They asked whether there was a drug
specifically used in FMF; whether FMF caused renal failure,
cardiac failure or infertility; whether attacks were triggered
by sleeplessness, tiredness, emotional stresses and/or
by missing the treatment; whether patients felt healthy
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between the attacks; whether there was a complete cure
with colchicine; and whether there was any other treatment
option. The only question having two different options was
the one which asked about the most common side-effect
of colchicine being either vomiting or diarrhea. One point
was given to each correct answer and a “total score” was
calculated for each participant.
The caregivers of our patients with FMF constituted the
study group (group 1) and the others formed the control
group (group 2). However, among the control group, those
individuals diagnosed with FMF themselves or those who
had first-degree relatives diagnosed with FMF whom they
take care of were transferred into the study group. While
answering the questions, participants in group 1 were asked
to evaluate the features of the disease in general rather
than personally. The correct answers and total scores were
compared between the groups.
Statistical Analysis
Statistical analyses were performed using SPSS 22.0
(SPSS Inc., Chicago, IL). Descriptive statistics are shown
in mean ± standard deviation and frequency format.
Continuous variables between the groups were compared by
Student’s t-test, and categorical variables were compared
with chi-square test. A “p” value of <0.05 was considered
significant in all statistical evaluations.

Results
A total of 349 volunteers participated in this study. Of
these, 114 were the caregivers of patients with FMF and 235
were the caregivers of other outpatients. Twenty-eight of
the latter group (12%) had a relative with FMF whom the
individual took care of or they had been diagnosed with FMF
themselves. Thus, 28 individuals were transferred to group
1. Finally, group 1 consisted of 142 and group 2 consisted of
207 patients.
When the demographic findings were compared, the
ages were similar between the groups. Female gender and an
education level of only graduating from secondary school or
less was more common in group 1 (Table I). When the rates
of correct answers were compared between the groups, the
Table I. Comparison of the demographic findings between the
groups
Group 1
(n=142)

Group 2
(n=207)

p-value

Age (Year)

37.68±8.11

36.46±10.2

0.238

Gender (Female)

103 (73%)

123 (59%)

0.04

Education (Secondary
education level or less)

107 (75%)

41 (20%)

<0.01
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rate of awareness that recurrent fever, abdominal pain and
joint pain are observed in FMF was higher in group 1, while
expectancy for chest pain was similar between the groups.
Participants in group 1 were more frequently aware that
FMF occurs in attacks, is not a contagious disease being
transmitted genetically, and that a specific drug exists
for the treatment of FMF. In addition, group 1 was more
frequently aware that FMF may cause renal and cardiac
failure. However, the rate of awareness that FMF may
cause infertility was similar between the groups. Group 1
was more likely to be aware that sleeplessness, tiredness
and emotional stresses may trigger attacks. Participants
in both groups were similarly aware in high rates that
missing treatment may trigger attacks and that patients
feel healthy between attacks. Group 1 was more aware
that patients cannot be totally cured with colchicine and
the most common side effect of colchicine is diarrhea, as
expected. However, contrary to expectations, group 2 was

more aware that there are different treatment options
other than colchicine (Table II).
Group 1 had a significantly higher total score when
compared with group 2. When educational status was
analyzed, there were 148 patients who had only graduated
from secondary school or less and there were 201 participants
who had continued their education beyond secondary
school. The “total score” was interestingly higher in those
participants who had only graduated from secondary school
or less (12.87±2.74 vs. 11.66±2.7; p<0.01). Explaining this
situation, it was observed that those participants belonging
to group 1 were more frequently from those who had only
graduated from secondary school or less (72% vs. 17%,
p<0.01).

Discussion
This study, based on a questionnaire carried out by
volunteer caregivers determined that individuals who were

Table II. Comparison of the rate of correct answers to the questions between the groups
Questions

Group 1
(n=142)
(n, %)

Group 2
(n=207)
(n, %)

p-value

Previous study
(n=524)
(%)

Recurrent fever

135 (96)

161 (78)

<0.01

84

Abdominal pain

138 (97)

170 (82)

<0.01

47

Joint pain

137 (97)

141 (68)

<0.01

54

Chest pain

93 (66)

115 (56)

0.067

25

Appears with attacks

139 (98)

152 (74)

<0.01

Contagious

135 (95)

160 (77)

<0.01

Inherited and consanguinity play a role

121 (86)

141 (68)

<0.01

78

Causes renal failure

134 (94)

121 (58)

<0.01

78

Causes cardiac failure

86 (61)

103 (50)

0.042

26

Causes infertility

69 (51)

93 (46)

0.412

Male infertility: 28
Female infertility: 42

Specific medication exists for FMF

133 (99)

160 (77)

<0.01

72

Sleeplessness, tiredness and stress trigger
attacks

127 (89)

160 (78)

0.009

Sleeplessness: 56
Tiredness: 61
Emotional stress: 69
Infections: 63

Non-adherence to treatment triggers attacks

129 (91)

182 (89)

0.522

81

Patients feel healthy between attacks

91 (64)

127 (62)

0.727

Total cure with colchicine?

90 (64)

102 (50)

0.012

Most common side effect? Vomiting? Diarrhea?

99 (74)

106 (53)

<0.01

Is there any different treatment option other
than colchicine?

66 (49)

133 (65)

0.004

Total score

13.54±2.19

11.24±2.76

<0.01

FMF: Familial Mediterranean Fever
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diagnosed with FMF or those who were taking care of
a patient diagnosed with FMF were more aware of the
disease, as expected. However, we observed that these
caregivers were not well-informed that patients may have
chest pain during attacks, FMF may cause infertility or that
patients feel healthy between attacks. In addition, it was
demonstrated that regardless of their level of education,
responsibility for the primary health care of a patient with
FMF provided a higher level of knowledge about the disease.
In our study, the mean ages of the participants in
both groups were similar. However, female gender was
more frequent and lower educational status was more
common in group 1. A previous study was conducted on
volunteers visiting a mega shop in our city (excluding those
diagnosed with FMF and those who were medical doctors).
It can be considered that this sample group included
participants from all socio-economic levels. In this sense,
it can be thought that the population of that study and our
participants in group 2 are comparable.
FMF is characterized by recurrent episodes of fever and
sterile inflammation resulting in abdominal pain caused
by peritonitis, chest pain caused by pleuritis, and joint
pain caused by arthritis. In the largest cohort from our
country, the frequency of features of FMF were described
as follows: fever 92.5%, peritonitis 93.7%, pleuritis 31%,
arthritis 47.4%, arthralgia 49.7%, erysipelas-like erythema
20.9%, myalgia 39.6%, protracted febrile myalgia 2.3%,
and protracted arthritis 2.6% (1). The most widely used
adult criteria to diagnose FMF is the Tel Hashomer criteria
(6). However, since the specificity was as low as 54.6% in
children, the Yalcinkaya et al. (7) criteria was proposed for
children in 2009. This set of criteria (7) and the most recent
classification criteria (8) for FMF includes fever, abdominal
pain, chest pain, arthritis and family history of FMF. Since
the most frequent complaints reported in the nationwide
cohort and proposed in the criteria were fever, abdominal
pain, chest pain and arthralgia, we preferred to ask about
these complaints in the questionnaire. Although myalgia
has become a more recognizable feature of FMF (9), we did
not put it among the options. As expected, group 1 was more
aware that those patients with FMF have recurrent fever,
abdominal pain and joint pain during attacks. However,
information about chest pain was not well-known in group
1 with a rate of only 66%, which was not different from the
control group. This may be related to the fact that chest
pain appears less frequently. In the previous study, although
it is not possible to make a statistical analysis, the rate of
awareness about the complaints of FMF were apparently
lower, other than for recurrent fever, when compared to
group 2 (Table II).
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It is well-known that FMF is an autosomal recessive
disease and consanguinity also plays an important role in
its transition. In the largest nationwide survey from our
country, the consanguinity rates ranged between 15% and
26% in different regions (1). Group 1 was more aware about
the transmission of the disease than group 2, as well as the
recent study participants.
Amyloidosis, which is the most undesirable complication
of FMF, mainly affects the kidneys but it may also affect the
heart (10). In addition, infertility is one of the most important
long-term complications of FMF for both sexes. Infertility is
more common in female patients, those with FMF disease
onset <20 years, those with higher disease severity score,
and colchicine non-response (11,12). The caregivers of our
patients were aware about the complications of FMF
including renal and cardiac failure. However, we noticed
that infertility was not well-known among them as it also
was not well-known in the control group or among the
participants of the previous study.
The most frequent triggering factors for FMF were
defined as tiredness, emotional stresses, cold exposure and
menstruation in females (13,14). In addition, standing up
for a long duration, long-duration travel or infection may
precede attacks. Non-adherence to colchicine is another
triggering factor for attacks (15). In our questionnaire, we
asked whether sleeplessness, tiredness, emotional stresses
and non-adherence to treatment may trigger the attacks.
Group 1 was more aware of the triggering factors and all the
participants were well-aware that non-adherence is another
risk factor. This may be due in part to the way the question
was asked. It is logical that non-adherence is an associated
factor for risk.
In between episodes, affected individuals are usually
symptom-free and feel healthy (16). However, only 64%
of the caregivers of our patients think in the same way.
Interestingly, the rest of them thought that their children
feel weak and tired most of the time even in non-attack
periods.
FMF requires regular medication. Colchicine is an ancient
drug proven to be effective in the prevention of recurrent
inflammatory episodes and the development of amyloidosis
in FMF (17). However, it has a narrow therapeutic margin.
Its dose-dependent side-effects on the gastrointestinal
system (increased motility, diarrhea, abdominal pain and
vomiting) limit its use at toxic doses (17). Its most common
adverse effect is diarrhea (18). As expected, almost all the
participants in group 1 were aware that a specific treatment
exists for FMF, and the other groups were able to give the
correct answer in closed ranges. Group 1 answered the
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question correctly that colchicine cannot provide a complete
cure and the most common side-effect is diarrhea.
In patients unresponsive to colchicine, interleukin-1
blockade provides an effective and safe way to suppress
inflammation (17). It has become an increasingly popular
treatment nowadays. Interestingly, not the primary
caregivers of our patients with FMF, but the other
participants were more frequently aware that there are
other options apart from colchicine for FMF. We consider
that we have not been able to inform the caregivers of our
patients well enough. We had the opportunity to inform
the caregivers and patients about the alternative options in
colchicine resistant or intolerant cases.
Study Limitations
Our study has some limitations. The number and
educational status of the patients in the groups were
unequal. However, it was thought that our study can
contribute to the literature, since the number of similar
studies is limited. As a face-to-face method was used for
the questionnaire, we had the opportunity to inform the
families of the right answers at the end of the process. In
addition, this study improved the ability of the students to
design and perform a study and their own awareness about
FMF. They also had the chance to observe the deficiencies of
the primary caregivers in such a frequent disease.

Conclusion
Finally, we concluded that being close to a patient
provides a higher level of awareness about FMF regardless
of one’s level of education. In addition, we noticed that
even the primary caregivers can be unaware of well-known
details and current developments. Thus, FMF caregivers
and patients should be given accurate and up-to-date
information whenever possible.
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