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Abstract

Background: Alopecia areata (AA) is a common disease in the military population; however, a few studies have calculated the lifetime risk 
of alopecia areata in first-degree relatives of patients as well as the impact of stress.
Objectives: The primary aim of this study was to calculate the lifetime risk of alopecia areata in first-degree relatives of index patients. The 
secondary aim of this study was to assess the role of stressful events in the onset/recurrence of disease.
Patients and Methods: One hundred and twenty-one patients with alopecia areata and their first-degree relatives, which included 597 
subjects in addition to 119 controls, were studied. We considered a gender and age-matched control for each patient. They were investigated 
for the occurrence of stressful events within the previous six months before the onset/recurrence of the disease.
Results: More than twenty-six percent of patients had a positive family history, while 6.4 percent of first-degree relatives were affected 
by alopecia areata. Lifetime risks were estimated at 7.6% for parents, 9.9% for siblings, and 6.4% for children. Eighty-eight patients (73.9%) 
experienced stressful events within six months prior to the onset or recurrences of alopecia areata, while 32 subjects (26.9%) of the control 
group reported such events in the last six months (P value = 0.000).
Conclusions: Calculated lifetime risks can be used in genetic counseling. It appears that stressful events can be considered to be 
contributing factors in the development of alopecia areata. Also, according to our results, the role of stress in the recurrence of alopecia 
areata is more prominent than the primary development of the disease.
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1. Background
Alopecia areata (AA) is a common non-cicatricial alope-

cia. It presents with a sudden onset of hair loss from the 
scalp or other hair-bearing regions without scarring (1). 
Most patients are less than 40 years old and usually have 
no other symptoms. The hair loss ranges from a small 
round, patchy hair loss in mild cases to entire body hair 
loss in severe cases (2).

AA is more common in the military population than in ci-
vilians. While stress is apparently a triggering factor and the 
fundamental etiology of AA is still unknown, there is strong 
evidence that it has an autoimmune basis and that genetic 
factors may play a role (3). Familial aggregation of AA has 
been described previously (4-17); however, few studies have 
assessed family members of patients and calculated the 
lifetime risk of AA (14). In addition, there is no consensus 
regarding the role of stress in AA. Some studies have empha-
sized the role of stressful events (18-21), while others have 
provided controversial evidence for the role of stress (12, 22).

2. Objectives
In this study, we sought to assess the pattern of AA 

among patients and their family members as well as to 
estimate the lifetime risk and the possible role of stress-
ful events in the onset or recurrence of AA.

3. Patients and Methods
The study was performed in the dermatology clinic of 

our university from 2009 to 2011. We studied 121 patients 
with AA and their first-degree relatives, which included 
597 subjects. The institutional review board (IRB) of our 
university approved the study protocol, and informed 
consent was obtained from all participants. All patients 
had experienced a recent onset of the current episode. 
Index patients, first-degree relatives and their affected 
family members, were interviewed directly. Data of other 
family members were also obtained from the patients 
and their interviewed family members. The family mem-
bers who had experienced at least one episode of the dis-
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ease in their lifetime were considered to be affected rela-
tives. A positive family history for a patient was defined as 
having at least one affected first-degree relative.

The patients’ ages and sex, affected family members, dis-
ease severity, age of onset, disease severity in affected fam-
ily members, age of onset in affected family members, 
positive history of stressful events within six months be-
fore the onset or recurrence, other concomitant autoim-
mune diseases (i.e. thyroid disease, pernicious anemia, 
Addison’s disease, vitiligo, systemic lupus erythemato-
sus, ulcerative colitis, diabetes mellitus, rheumatoid ar-
thritis, Crohn’s disease, celiac disease, and psoriasis), and 
nail involvement were recorded.

We considered a gender and age-matched control for 
each patient for assessing stress. The control group con-
sisted of outpatients of the same dermatology clinic who 
had skin diseases with a clear etiology that was unrelated 
to stress (such as contact dermatitis, bacterial and viral 
infections, seborrheic keratosis, mycosis, and simple ne-
vus). Two patients were five and ten years old and were 
excluded from the assessment of stress.

To assess the occurrence of stressful events, we used the 
Holmes and Rahe’s social readjustment rating scale (23). This 
questionnaire has been previously validated and applied 
among the Iranian population (24). Stressful events that 
had occurred within six months before onset or recurrence 
of the disease were recorded. In addition, the patients filled 
out a simple questionnaire that assessed the psychological 
impacts of AA on their life. For this procedure, we used the 
questionnaire that was published in the study undertaken 
by Tan et al. This questionnaire comprises 13 items and thus 
is rated on a zero-to-thirteen scale for each patient (12).

Disease severity was classified according to guidelines 
published by Olsen et al. (25) It was classified into the fol-
lowing groups: S1 (scalp hair loss less than 25%), S2 (scalp 
hair loss 25% to 49%), S3 (scalp hair loss 50% to 74%), S4 
(scalp hair loss 75% to 99%), S5 (total scalp hair loss), S5B1 
(total scalp and part of the body hair loss), and S5B2 (whole 
body hair loss). To calculate the lifetime risk, time was 
considered based on age of onset for affected relatives. In 
addition, time was specified as the age at the time of the 
interview and the age at death for non-affected alive and 
non-affected dead relatives, respectively. Lifetime risks 
for different groups of first-degree relatives were calcu-
lated using the Cox proportional hazard model.

Fisher’s exact test was used to examine differences be-
tween the categorical variables, and an independent 
samples t-test was used to compare the means. A linear 
regression analysis was used to investigate the relation 
between age of onset in index patients and their affected 
first-degree relatives. The statistical analyses were per-
formed using the software SPSS 13 (SPSS Inc. Chicago, IL, 
USA). The significance level of P < 0.05 was used.

4. Results
We studied 121 patients with AA. Seventy-four patients 

(61.2%) were male, and 47 patients (38.8%) were female. 
The age of patients ranged from 5 to 62 years old with a 
mean age of 26.6 years old. The age of onset ranged from 
5 to 58 years old with a mean onset age of 23.4 years (SD 
± 8.0 years). The mean age of onset was 23.3 years old (SD 
± 8.6 years) for men and 23.7 years old (SD ± 7.0 years) for 
women (P value > 0.05). The first episode of the disease 
occurred in the first 20 years of life for 39.7% of patients 
and in the first four decades of life for 95.9% of patients. 
Fifty-one patients had experienced their first episodes of 
the disease, and 70 patients had experienced at least one 
attack previously (Table 1).

Seventy-six patients (62.8%) had hair loss of the scalp of 
less than 50% (S1-S2), 36 patients (29.8%) had 50% to 99% 
hair loss of the scalp (S3-S4), and nine (7.4%) patients had 
hair loss in the range of alopecia totalis to alopecia uni-
versalis (S5-S5B2). 

A total of 121 index patients had 597 first-degree rela-
tives. Thirty-eight first-degree relatives (6.4%) had AA. 
Thirty-two index patients (26.4%) had at least one affected 
first-degree relative, and six patients (5%) had two first-de-
gree relatives affected by AA. Table 2 shows the prevalence 
of AA in the first-degree relatives of index patients.

The disease severity and the age of onset between pa-
tients with and without a positive family history were not 
significantly different. A positive family history was high-
er in the patients with recurrent disease in comparison 
to the patients who experienced their first episode of AA 
(38.6% vs. 9.8%, P value = 0.000, OR: 5.8, 95% CI: 2.0 - 16.4). 
We also analyzed the relation between the onset age of 
index patients and positive family history, which was not 
significant. Table 3 shows the calculated lifetime risks for 
different groups of first-degree relatives.

One hundred and nineteen patients and 119 controls filled 
out the Holmes and Rahe’s social readjustment rating 
scale. Eighty-eight patients (73.9%) experienced stressful 
events within six months prior to the onset or recurrenc-
es of the disease, while 32 subjects (26.9%) of the control 
group reported such events in the previous six months (P 
value = 0.000, OR: 7.7, 95% CI: 4.3 - 13.7). An occurrence of 
stressful events before onset or recurrence did not signifi-
cantly differ between men and women (73.6% of men and 
74.5% of women). The stressful events had occurred among 
29 patients (59.2%) who experienced their first episode 
of the disease compared to the 13 subjects (26.5%) of the 
control group (P value = 0.002). Also, 59 patients (84.3%) 
with recurrent disease mentioned the occurrence of stress 
compared to 19 subjects (27.1%) of the control group (P 
value = 0.000) (Table 4). On the other hand, patients with 
recurrent disease reported more stressful events than the 
patients who experienced their first episode of AA (84.3% 
vs. 59.2%, P value = 0.003, OR: 3.7, 95% CI: 1.6 - 8.7).

One hundred and twelve patients filled out the brief ques-
tionnaire regarding the impact of AA on their lives. We 
sought to identify the patients’ feelings about their body im-
age and hair problems. Patients with severe disease obtained 
higher scores compared to patients with mild disease (Mean 
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± SE: 5.6 ± 0.4 vs. 2.7 ± 0.2 out of 13, P value = 0.000). In mild 
cases, female patients had higher scores than male patients 
and had a more negative body image and less adaptive func-

tioning (3.6 ± 0.4 vs. 2.2 ± 0.3 out of 13, P value = 0.006), but in 
severe cases, there was no significant difference between the 
male and female patients (P value > 0.05).

Table 1. Characteristics of Patients With Alopecia Areata in This Studya

Characteristics Values

Age (mean ± SD), y 26.6 ± 9.1

Attack number

1 51 (42.1)

2 30 (24.8)

3 20 (16.5)

4 13 (10.8)

> 4 6 (5.0)

Unsure 1 (0.8)

Onset age (mean ± SD), y 23.4 ± 8.0

Gender

Male 74

Female 47

Mild/extensive (S3 and above) 76/45

Positive family history (1st degree) 32 (26.4)

Total 121
aValues are expressed as No. (%) unless otherwise indicated.

Table 2. Frequency of Alopecia Areata in the First-Degree Relatives of Index Patients

Relationship Number of Subjects Number of Patients Prevalence Rate, %

Father 121 9 7.4

Mother 121 8 6.6

Brother 144 10 6.9

Sister 130 9 6.9

Son 38 1 2.6

Daughter 43 1 2.3

Table 3. Lifetime Risks in First-Degree Relatives of Patients With Alopecia Areata

Relation Total Number Number of Patients Lifetime, % (95% CI)

Parents 242 17 7.6 (4.3 - 10.9)

Siblings 274 19 9.9 (5.8 - 14.0)

Children 81 2 6.4 (0.0 - 15.0)

Table 4. Comparison of Stressful Events Between Patients and the Control Group

Subjects who experienced stress Number Alopecia Areata Groupa Control Groupa P Value Odds Ratio (95% CI)

In first episode group 49 29 (59.2) 13 (26.5) 0.002 4.0 (1.7 - 9.4)

In recurrent group 70 59 (84.3) 19 (27.1) 0.000 14.4 (6.3 - 33.1)

Total 119 88 (73.9) 32 (26.9) 0.000 7.7 (4.3 - 13.7)
aValues are expressed as No. (%).
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5. Discussion
In this study, 26.4% of patients reported a positive fam-

ily history. In addition, 6.4% of first-degree relatives of the 
index patients had AA. According to various studies, the 
rate of positive family history ranges from 5.7% to 21.8%, 
although the comparison between such rates is difficult 
due to differences in family sizes (14-17). The rate of first-
degree relatives’ being affected in this study is somewhat 
similar to the results of Blaumeiser et al. (14) (5.5%) but 
is higher than Yang et al. (13) reported (1.6%). The higher 
prevalence of AA among first-degree relatives of our pa-
tients in comparison to the study performed by Yang et 
al. could be explained by the diversity of genetic predis-
posing factors between subpopulations or more accurate 
data collection in our study.

Different studies have proposed contradicting results 
about the relation between positive family history and 
disease severity or age of onset (11, 13-16, 26). In our study, 
disease severity and age of onset were not significantly 
different between patients with and without affected 
family members. Contrary to our results, Blaumeiser et 
al. suggested that there is a positive correlation between 
the onset age of index patients and their family members 
(14). Moreover, in our study, the occurrence of stressful 
events before the onset and recurrence of AA was sig-
nificantly higher than the control group. Although this 
is similar to the findings of Manolache and Benea (18), 
Picardi et al. did not observe any significant difference 
between patients and controls in this regard (22).

In general, there are numerous reports considering the 
role of stressful events in the incidence of AA. Manolache 
and Benea concluded that stress plays an important role 
in the development of AA (18). Moreover, Willemsen et al. 
documented a more prevalent positive history of child-
hood and lifetime traumatic events in patients with AA 
(20). Nonetheless, other studies have emphasized the 
role of trait-anxiety, stress perception, and vulnerability 
as major factors of AA development (27-29). Therefore, 
personality characteristics, such as alexithymia and poor 
social support, may be of more importance in the devel-
opment of AA in comparison to the frequency of stressful 
events. Another explanation that should be considered 
regarding the controversy of reports is the relatively low 
numbers of patients, less than 100 patients, who have 
been assessed in most of such studies. Regardless, stress-
ful and life traumatic events (i.e. death of spouse, di-
vorce, fire at work, etc.) may act as triggers that increase 
the incidence of disease episodes when the predisposing 
circumstances are present (28, 29). Consistent with this 
explanation, patients in our study reported significantly 
more stressful events than the controls. This significant 
difference seems to emphasize the role of stress in the de-
velopment of AA, and according to our results, it seems 
that the role of stress is more important in the recur-
rence of the disease than its primary development.

To date, little has been understood about the immune 

pathways that may be essential in the development of 
AA, and the extent to which genetic predisposition is de-
terminant in this regard remains unidentified. In fact, 
most of the studies conducted to date have only assessed 
the familial aggregation patterns of AA, and thus the as-
sociation between the occurrence/recurrence of AA and 
specific loci remain unclear. One way to determine the 
genetic predisposition in AA is by calculating the sibling 
risk ratio (14). Sibling risk ratio is defined as the ratio of 
sibling lifetime risk to lifetime population risk. Accord-
ing to a study performed by Safavi et al. (30) the lifetime 
population risk in the United States was 1.7%; therefore, 
in our study, the sibling risk ratio would be 5.8, which is 
somewhat higher than the sibling risk ratio calculated 
by Blaumeiser et al. (14) Nevertheless, this relatively high 
sibling risk ratio may be due to the underlying genetic 
predisposition of both mechanisms, including immune 
responses as well as similar personality characteristics of 
first-degree relatives. Thus, the extent to which genetic 
factors act independently from psychological determi-
nants and personality traits (i.e. immune responses) 
should be evaluated in further studies.

The limitations of this study should be considered. We as-
sessed the family history, disease severity, and number of 
attacks only once after the onset or recurrence of the dis-
ease; however, the clinical aspects of AA may change over 
time. In addition, we were unable to provide the possible 
routes by which genetic factors predispose patients to the 
development or recurrence of AA. Also, we could not de-
fine the role of genetic predisposition by means of similar 
personality characteristics in the observed familial aggre-
gation. Hence, the study was performed via applying ques-
tionnaires regarding the nature and frequency of stressful 
events, so the collected data were prone to recall bias.

In conclusion, this study emphasizes the role of genetic fac-
tors in the development and recurrence of AA. We also found 
that stressful events may play a role in the development of 
AA, and future studies should be conducted to assess the role 
of various personality characteristics and to explain the ex-
act role of stressful events in this regard. The estimated life-
time risks calculated in this study provide useful informa-
tion for genetic counseling, considering the development 
and recurrence of AA among highly affected families.
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