
DOI: 10.56016/dahudermj.1370647

Original Article
DAHUDER 

Medical Journal
e-ISSN: 2791-9250

Savaş Kanbur1 , Burcu Albuz2 , Irmak Sayin Alan3 , Miraç Fatma Uzun4

11Department of Gynecology, İstanbul Zeynep Kamil Women and Children Training and Research Hospital, İstanbul, Turkey Department of Gynecology, İstanbul Zeynep Kamil Women and Children Training and Research Hospital, İstanbul, Turkey 
22Department of Medical Genetics, Denizli State Hospital, Denizli, TurkeyDepartment of Medical Genetics, Denizli State Hospital, Denizli, Turkey
33Department of Internal Medicine, Ankara Güven Hospital, Ankara, Turkey Department of Internal Medicine, Ankara Güven Hospital, Ankara, Turkey 
44Institute of Science and Technology, Yıldız Technical University, İstanbul, Turkey Institute of Science and Technology, Yıldız Technical University, İstanbul, Turkey 

ABSTRACT
Objectives: Familial Mediterranean Fever (FMF) is a common autoinflammatory disease, especially in 
Mediterranean populations. FMF typically occurs with fever and serositis attacks and can negatively affect the 
individual’s life. In our study, we aimed to investigate the effects of working conditions and the disease course 
on the work life of FMF patients.
Methods: The adult patients with pathogenic or likely pathogenic mutations in the MEFV gene who applied to 
our medical genetic outpatient clinic of the Faculty of Medicine, Çanakkale Onsekiz Mart University between 
01.01.2010 and 01.08.2020 were included in our study. We created a questionnaire of 34 questions, which 
included sociodemographic data, information about the FMF course of the patients, and the effects of work 
conditions and FMF on the work life of these patients. The questionnaire link, created over Google Drive, was 
sent to the patient’s current mobile phone numbers via text message, and the answers received until 31.12.2020 
were evaluated.
Results: A total of 154 survey responses were obtained, and 113 were eligible for our study. Twenty-four of 
104 (23.1%) participants who have worked in any job so far stated that they have changed or quit their jobs 
because of increased or worsening FMF attacks. Of 72 participants who have been working actively for the last 
year, 4 (5.6%) of them we are reported that they have a health problem in the workplace due to FMF disease. 
The statistically significant relationships were found between the FMF-induced changing or quitting job and 
the attack number in the last year regardless of attack severity, work-related adverse psychological effects, the 
mode of transportation to work, and the physical conditions in the working environment.
Conclusion: We suggest that the regulation of work environments, considering the factors that trigger attacks 
in FMF patients, will contribute to the increase in quality of life and work performance in these patients.
Keywords: Familial Mediterranean Fever, FMF, Job, Work, Working Conditions.

Familial Mediterranean fever (FMF) is the most 
common autoinflammatory disease character-
ized by recurrent episodes of fever and inflam-

mation.1 Although it is primarily seen in Mediterranean 
populations, there are many reports of FMF patients 

all over the world. However, the highest disease prev-
alence is in Turks 1 / 400-1000, and Turkey is the 
country where there is probably the highest number 
of  FMF patients in the world.1,2 The disease diagnosis 
is based on clinical findings, and molecular genetic 
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analysis of the MEFV gene is vital in confirming the 
diagnosis.3,4 Although FMF is an autosomal recessive 
inherited disease, mutations that present autosomal 
dominant inheritance patterns have been reported in 
the literature.5,6

Although FMF attacks are generally characterized 
by fever, abdominal pain, and joint pain due to arthri-
tis, symptoms such as pleuritis, pericarditis, erysip-
elas-like erythema, and meningitis can be observed. 
In addition, the most critical complication of FMF is 
amyloidosis, which can lead to renal failure and may 
appear as the first and only finding in asymptomatic 
individuals.3 FMF attacks can be triggered by many 
environmental, psychological, or physiological fac-
tors (stress, menstruation, cold, Etc.).7

In today’s society, business life has an essential 
place in the lives of individuals. In the developing 
world, employees have to adapt to these changes as 
business environments change in the face of econom-
ic, political, and technological developments.8 To the 
best of our knowledge, there is no study in the litera-
ture on the effects of working conditions on FMF at-
tacks and the work life of these individuals. Our study 
aimed to investigate how working conditions affect 
the work life of individuals diagnosed with FMF.

METHODS

The adult individuals (≥ 18 years old) who applied 
to the Canakkale Onsekiz Mart University (COMU) 
Faculty of Medicine (FoM) Genetic Diseases Diagno-

sis and Treatment Center (GDDTC) with a (pre-)diag-
nosis of FMF between 01.01.2010 and 01.08.2020 and 
detected pathogenic or likely pathogenic mutations in 
the MEFV gene are included in our study. Although 
there are conflicting interpretations regarding its clin-
ical significance, individuals carrying the E148Q mu-
tation, common in FMF patients in our country, were 
also included in the study.9

The mobile phone numbers of the patients eligi-
ble for our study were obtained from the records of 
our COMU-FoM GDDTC or the hospital information 
system, MIA-MED, of the COMU-Health Practice 
and Research Hospital. A questionnaire form with 
34 questions was created over Google Drive, and the 
link was sent to the patients via text message to their 
mobile phone number. The participants who started to 
fill out the questionnaire by clicking on the link were 
asked first of all whether they gave their consent for 
the study, and only those who approved were allowed 
to continue the survey.

Survey responses from the participants until 
31.12.2020 were evaluated. The survey responses ob-
tained through the Google Drive link were uploaded 
to the IBM SPSS Statistics 25 program, and appropri-
ate parametric and non-parametric statistical evalua-
tions (Independent T-test, Mann-Whitney Test, Krus-
kal Wallis Test, Chi-square test) were made after the 
normality tests. The questionnaires of individuals who 
do not consent to participate, repeatedly answered 
questionnaires by the same individual, questionnaires 
of individuals under the age of 18, and questionnaires 
of individuals whose mutation and disease informa-
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Table 1. MEFV mutation profiles of the participants 
Mutation n (%) Mutation n (%) 
M694V / - 33 (29.2%) M694V / R761H 1 (0.9%) 
E148Q / - 20 (17.7%) M680I / V726A 1 (0.9%) 
M680I / - 12 (10.6%) M680I / E148Q 1 (0.9%) 
M694V / M694V 5 (4.4%) M680I / M680I 1 (0.9%) 
K695R / - 5 (4.4%) V726A / P369S 1 (0.9%) 
M694V / M680I 4 (3.5%) V726A / V726A 1 (0.9%) 
M694V / V726A 4 (3.5%) E148Q / E148Q 1 (0.9%) 
P369S / R408Q 4 (3.5%) E148Q / L110P 1 (0.9%) 
M694V / E148Q 3 (2.7%) P369S / P369S 1 (0.9%) 
V726A / - 3 (2.7%) R761H / E148Q 1 (0.9%) 
R761H / -  2 (1.8%) F479L / Q405R 1 (0.9%) 
P369S / - 2 (1.8%) P369S / R408Q /E148Q 1 (0.9%) 
M694I / - 2 (1.8%) M680I / F479L / E167D 1 (0.9%) 
A744S / - 1 (0.9%)   
-:Wild type allele 
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tion cannot be accessed because their names are not 
included in our text message list are excluded from 
the study. In the repeatedly filled questionnaires be-
longing to the same individual, the responses of the 
participant’s most recent questionnaire were consid-
ered, and other answers were excluded from the study.

Our study was approved by the Canakkale Onsekiz 
Mart University Faculty of Medicine Ethics Commit-
tee.

RESULTS

A total of 154 survey responses were obtained 
through the Google Drive link. Two participants did 
not approve to participate in the survey. A total of 39 
survey responses that were repeatedly filled by the 
same individual, belonging to individuals under the 
age of 18 and belonging to individuals whose mutation 
and disease information could not be reached because 
their names were not included in our text message list 
were also excluded from the study. The questionnaire 
data eligible for our study from 113 patients were 
evaluated. The MEFV gene mutations of these pa-
tients analyzed with different techniques (next-gener-
ation sequencing, fragment analysis, Sanger sequenc-
ing, real-time PCR, pyrosequencing, and strip test) are 
shown in Table 1.

Seventy-three patients (64.6%) were female and 

40 (35.4%) were male. Participants’ ages ranged from 
20 to 63, with a mean of 36.93 and a median of 36. 
76 (67.3%) of the patients were married, 29 (25.7%) 
were single, and 8 (7.1%) were divorced. Seventy of 
the participants (61.9%) had at least one child. Twen-
ty-two (31.4%) of those with children had a paid care-
giver or a family member (such as a mother and moth-
er-in-law) for their children to help. While 7 (6.2%) 
of the patients lived alone, 77 (68.1%) lived at home 
with at least two people.

38 (52%) of the female participants and 17 (42.5%) 
of the male participants had been followed up with a 
diagnosis of FMF for more than five years (Fig. 1).

92.03% (n: 104) of the participants have worked in 
any job until today (Table 2). 69.2% (n: 72) of these 
people have been working actively for the last year, 
and 4 (5.6%) of these individuals had health prob-
lems, such as accidents, injury, mutilation,Etc., in the 
workplace due to FMF disease. Three of these four 
participants suffered the loss of workforce (getting the 
day off from work, rest cure, Etc.) for this reason, and 
one of them required hospitalization during this time.

23.1% (n: 24) of the participants who have worked 
in any job so far reported that they have changed or 
quit their jobs due to increased or worsening attacks. 
When the participants who changed or quit their jobs 
due to FMF were examined in detail, 50% of them 
had not been working actively for the last year, 45.8% 
of these individuals stated that they had more than 

DAHUDER Medical Journal Volume 3 Issue 4 October 2023       125

17 
 

 

 
  

Fig. 1. The distribution of participants’ FMF durations by gender
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five attacks in the last year, and 95.5% of them stated 
that the severity of their attacks was 3 points or more. 
This rate was 81.8% among the individuals without 
FMF-C/QJ.

When the attack severity of those who had at least 
one attack in the last year was evaluated, in 87.5% 
of these, the attack severity (between 1-5 points) was 
stated as 3 points and above. However, there was no 
statistically significant relationship between the attack 
severity and FMF-C/QJ. (p > 0.05).

41 (36.3%) of the participants reported that they 
had no attacks in the last year, while 17 (15.0%) had 
more than ten attacks. FMF-C/QJ ratio was found to 
be higher for those who had at least one attack in the 
last year compared to those who had no attack, and 
this result was statistically significant (p < 0.05).

While 39% (n:16) of the patients who had no at-
tack in the last 1 year have received active colchicine 
treatment, this rate was 88.2% (n:15) of those who had 
more than 10 attacks. FMF-C/QJ ratios were higher in 
those who received active colchicine treatment than 
those who did not; this result was statistically signifi-
cant (p <0.05). 

No significant relationship was found between 
those carrying heterozygous MEFV gene mutations 
and those with homozygous or compound heterozy-
gous mutations regarding FMF-induced changing or 
quitting jobs (FMF-C/QJ). This was similar between 

the groups carrying and not carrying the M694V allele 
(p > 0.05).

38.9% (n:28) of the participants who have been ac-
tively working for the last year have been working in 
this business for more than ten years. However, there 
was no statistically significant relationship between 
the duration of the current job and FMF-C/QJ (p> 
0.05).  

While the majority of the participants (68.1%) 
who have worked actively for the last year reported 
that they have worked an average of 40-60 hours per 
week, 8.3% (n: 6) stated that they have worked more 
than 80 hours per week. However, there was no statis-
tically significant relationship between working time 
per week and FMF-C/QJ (p > 0.05)(Fig.2).

31.9% of the participants who have actively worked 
for the last year reported that they were working in 
shifts or on duty. In 37.5%, their jobs negatively af-
fected their night sleep. 41.7% of them had to work at 
home in order to finish their work on time. However, 
no statistically significant relationship was found be-
tween these conditions (working in shifts or on duty, 
night sleep negatively affected due to job, working at 
home for the extra) and FMF-C/QJ (p > 0.05) (Fig. 2). 

While 35% of those who go to work on foot or by 
bike reported that they had experienced FMF-C/QJ, 
this rate was 9.6% for those who go to work by any 
means of transport like car, bus, Etc., and this differ-
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Table 2. The occupations of the participants who have worked in any job until today. Red-bolds (n: 4) present 
the individuals who had a health problem such as accident, injury, mutilation, Etc. in the workplace due to 
FMF disease. 
OCCUPATION COUNT (n) % OCCUPATION COUNT (n) % 
Teacher 1+11 11,5% Employee 2 1,9% 
Public/Officer 7 6,7% Accountant 2 1,9% 
Academician 4 3,8% Engineer 2 1,9% 
Nurse 4 3,8% Student 2 1,9% 
Biologist 3 2,9% Secretary 1+1 1,9% 
Doctor 3 2,9% Chef 1 1,0% 
Sales and marketing 3 2,9% Lawyer 1 1,0% 
Technician 3 2,9% Barber 1 1,0% 
Administrative assistant 1+2 2,9% Office staff 1 1,0% 
Banker 2 1,9% Esthetician/Beauty Specialist 1 1,0% 
Physical worker 2 1,9% Security guard 1 1,0% 
Retired 2 1,9% Shipper 1 1,0% 
Artisan 2 1,9% Paramedic 1 1,0% 
Waiter 2 1,9% Sociologist 1 1,0% 
Food technician 2 1,9% Tailor 1 1,0% 
Graphic designer 2 1,9% Other 28 26,9% 
TOTAL 104 100% 

 

 



DAHUDER M J 2023;3(4):123-131 	 	 	 	 	 								Sayın	Alan	et al

ence is statistically significant (p < 0.05).
Age was found to be an essential factor in our 

study, and this was statistically significant for both 
FMF-related accidents, injury, mutilation, Etc., in the 
workplace and FMF-C/QJ condition (p < 0.05).

90.3% of the participants who worked actively for 
the last year stated the adverse psychological effects 
such as stress, workload, and extreme fatigue as 3 

points and above, and a statistically significant rela-
tionship was found between the adverse psychologi-
cal effects and FMF-C/QJ (p < 0.05) ((Table 3).

31.9% of the participants who have worked ac-
tively reported that physical conditions in their work 
environment (table, chair, cold, wind, Etc.) increased 
the frequency of FMF attacks or exacerbated their at-
tacks. While 34.8% of these individuals changed or 
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M694V allele carriers
Other mutant allele carriers

Female
Male

Single
Married

Divorced

<1 year with FMF
1-5 years with FMF

5-10  years with FMF
>10 years with FMF

No attack
≥1 attack

 Colchicine treatment
 No colchicine treatment

Have a paid assistant
Don't have a paid assistant

<1 year in this job
 1-5 years in this job

 5-10 years in this job
>10 years in this job

<40 hours working per week
 40-60 hours working per week
60-80 hours working per week

> 80 hours working per week

Need to work at home also
Don't need to work at home

Working in shifts or on duty
No working in shifts or on duty

Job affects the sleep negatively
Job doesn't affect the sleep

Work-related negative psychological effects   1 point
Work-related negative psychological effects 2 points
Work-related negative psychological effects 3 points
Work-related negative psychological effects 4 points
Work-related negative psychological effects 5 points

Go to work on foot/ by bike
Go to work by a vehicle (car, bus,etc.)

Physical conditions in the workplace aggravate the attacks
Physical conditions at work reduce the attacks

Physical conditions at work don't affect the attacks

No discrimination in the workplace.
Negative discrimination in the workplace.
Pozitive discrimination in the workplace.

FMF-C/QJ Rate

Fig. 2. The FMF-C/OJ rates of the participants in terms of some variables in the current study (The variables with dark red 
columns were found to the statistically significant with FMF-C/OJ)
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quit their jobs due to FMF, this rate was 0% and 8.3%, 
respectively, for those who stated that the physical 
conditions reduced or did not affect the frequency and 
severity of their attacks. A statistically significant re-
lationship was found between physical conditions in 
the working environment and FMF-C/QJ (p < 0.05).

Among the participants who have actively worked, 
none (0.0%) of those who experienced negative dis-
crimination in the distribution of work due to FMF 
disease, 33.3% of those who experienced positive 
discrimination, and 16.2% of those who were not ex-
posed to any discrimination reported that they expe-
rienced FMF-C/QJ. However, these differences were 
not statistically significant (p > 0.05).

DISCUSSIONDISCUSSION

To the best of our knowledge, our study is the first 
in the literature on the effects of working conditions 
and the FMF course of the patients on their work life. 
Four of the 72 participants reported that they have 
had a health problem in their workplace due to FMF 
disease. In addition, 23.1% (n:24/104) of the patients 
stated that they have changed or quited from their jobs 
because of FMF. 

The mutations in the MEFV gene, with ten exons 
located on the short arm of chromosome 16, play an 
essential role in the development of FMF. The detec-
tion of biallelic pathogenic mutations in the MEFV 
gene confirms the diagnosis, and identification of the 
mutations contributes to different FMF phenotype di-
agnoses.3,10 A total of 385 current sequence variants 
in the MEFV gene were reported in the INFEVERS 
database, and 61 of them (15.8%) were evaluated as 
“Pathogenic” or “Likely pathogenic”.11 All pathogenic 
or likely pathogenic mutations in the MEFV gene do 
not constitute the same clinical phenotype in FMF pa-
tients. The significant clinical findings of FMF are ob-
served higher in those who carry one or more M694V 
or M680I mutant alleles, while fewer clinical symp-
toms have been reported in those carrying E148Q or 
V726A mutant alleles.12 In addition, it has been re-
ported that up to 25% of individuals with a clinical 
diagnosis of FMF may be heterozygous pathogenic 
mutation carriers, and FMF findings can be observed 
in heterozygous carriers even with the mild variants 
(such as V726A P369S) than the mutations that cause 
severe phenotype (such as M694V).13,14

Our study found no statistically significant differ-
ence between individuals with heterozygous MEFV 

mutations and with homozygous or compound hetero-
zygous mutations in terms of FMF-C/QJ. However, in 
our study, different molecular techniques were used 
to detect mutations in the MEFV gene in the patients, 
and in most of these techniques, the target exons or 
mutations were screened, not the whole gene. Since 
our study was designed retrospectively, it is not known 
whether the heterozygous pathogenic mutation carri-
ers also had a different pathogenic mutation(s) on the 
MEFV gene regions that were not screened or wheth-
er the two different mutations detected in the same 
patient were on the same or different alleles. Never-
theless, the most common M694V mutation in FMF 
patients in our country.9 is screened even in targeted 
exon or mutation screening methods of the  MEFV 
gene. However, in our study, no statistically signifi-
cant difference was found between those carrying the 
M694V allele and not in terms of FMF-C/QJ.

It is still unknown why FMF progresses with at-
tacks. However, it has been shown that attacks can be 
triggered by many factors, such as physical or emo-
tional stress, menstruation, physical trauma, exposure 
to colds, infections, high-fat consumption, starvation, 
insomnia, and fatigue.15-18 Factors such as job change 
and job interviews can be considered among the emo-
tional stress factors .18 In the study by Gidron et al., 
the relationship between psychosocial factors and the 
incidence of FMF attacks has been reported in chil-
dren.19 In another study by Kishida et al., 49.4% of 
372 FMF patients reported that there were some trig-
gers for FMF attacks. Among these, psychological 
stress and tiredness were the most frequently reported 
factors regardless of gender.7 It has also been report-
ed that depression and anxiety are more common in 
FMF patients compared to healthy individuals.20,21 It is 
suggested that the dose of colchicine can be increased 
temporarily in such periods, significantly since physi-
cal and emotional stress can trigger FMF attacks (15). 

In our study, a statistically significant relationship 
was found between work-related adverse psycholog-
ical effects and FMF-C/QJ. At the same time, it was 
found that having an attack was significantly associ-
ated with FMF-C/QJ regardless of the severity of the 
attack. 

In contrast to the study by Küçükşahin et al.21, in 
which poor sleep quality in FMF patients was asso-
ciated with the number of attacks in the last three 
months, fatigue, and inflammatory marker levels 
during attacks, in our study, no significant relationship 
was found between FMF-C/QJ and working on duty 
or shift, working time per week or sleep disturbance 
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caused by job.
One of the factors that trigger FMF attacks is ex-

posure to cold. In a study with the medical records of 
2774 children diagnosed with FMF,  possible trigger-
ing factors for FMF attacks were reported in 14.9% 
of the patients, and the cold factor was reported as a 
triggering factor in 77.2% of these patients.22 Simi-
larly, in another study, the most common triggering 
factors for serositis were reported as exposure to cold 
(59.3%), emotional stress (49.8%), tiredness (40.0%), 
and menstruation (33.7% in women). In comparison, 
those triggers for attacks with musculoskeletal symp-
toms were reported as long-lasting standing (78.8%), 
long-duration travel  (64.1%) and tiredness (47.8%) 
(17). In a study by Cebicci et al., emotional stress 
was reported as the most common triggering factor 
for abdominal pain in FMF patients in two different 
provinces. Physical activities that were longer than 30 
minutes and caused excessive sweating, such as jog-
ging, brisk walking for an extended period of time, 
climbing stairs with a heavy load, heavy household 
chores, and fast-paced dancing, were reported as the 
second trigger factor.18 In the study by Alaylı et al., 
they reported that children with FMF not only display 
lower functional capacity and muscle strength but also 
manifest lower physical and psychosocial functioning 
in comparison with healthy children.23

In our study, a statistically significant relationship 
was found between the way of transportation used to 
work and FMF-C/QJ. Those who go to work on foot 
or by bike were found to have higher FMF-C/QJ rates 
than those who use transport vehicles to work. How-
ever, there was no significant relationship between the 
duration of transport and FMF-C/QJ. Karadağ et al. 
reported that standing for a long time can trigger at-
tacks with musculoskeletal pain.17 In another study, it 
has been reported that the presence of painful symp-
toms in the lower extremities after prolonged standing 
and sitting periods in FMF patients during the absence 
of attacks may be due to an inflammatory activity.24 In 
a study in which a wearable device obtained weekly 
attack information of FMF patients, it was reported 
that FMF attacks negatively affected the daily physi-
cal life of the patient, and all attacks decreased phys-
ical activities by 33% to 84% regardless of the attack 
duration.25 Our study suggests that not the duration of 
transport to work but the mode of transportation may 
affect work life by triggering FMF attacks due to ex-
posure to physical activity or environmental factors 
such as cold.

In our study, it was observed that physical condi-

tions at work (table, chair, cold, wind, Etc.) were also 
associated with FMF-C/QJ. This shows the impor-
tance of possible triggering factors in FMF patients’ 
work environments.

The effects of triggers may also vary according 
to the MEFV gene mutations that are detected in the 
individual. In the study by Avagyan et al., a statisti-
cally significant relationship was reported between 
emotional stress and three primary pathogenic MEFV 
mutations: M694V, M680I, V726A, and their homo-
zygous genotypes.22 In another study, it was report-
ed that the M694V allele was associated with starva-
tion, the E148Q allele with high food intake, and the 
V726A allele with long-duration travel.17 However, 
when the data in our study were analyzed, no signif-
icant relationship was found between the two groups 
that carried the M694V allele or not in terms of the 
mode of transport to work, affected by physical condi-
tions at work, and the severity of work-related adverse 
psychological effects. This result was similarly statis-
tically insignificant when patients were grouped as 
M694V heterozygous, M680I heterozygous, M694V 
/ M680I homozygous or compound heterozygous, and 
those carrying other mutant alleles.

Although this is the first study in the literature in-
vestigating the effect of work conditions and the dis-
ease on the work-life of FMF patients, it has some 
limitations. The most important of these is the low 
number of participants. Moreover, our questionnaire 
was filled out individually, not by professionals. While 
creating the questions, in order to prevent bias due to 
the length and the boredom of the questionnaire, the 
questions about the working conditions were asked by 
generalization. For this reason, no evaluation could 
be made of the different work conditions that caused 
FMF-related work problems.

CONCLUSION

In the regions where there is a high number of pa-
tients with FMF, such as Turkey, we propose that the 
regulation of working conditions of these patients will 
positively affect the work performance and the quality 
of life of these patients. However, more comprehen-
sive studies are needed on this subject.
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