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Prevalence and Factors Associated with Neonatal
Occipital Alopecia: A Retrospective Study
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Background: For many years, the etiology of neonatal occi-
pital alopecia (NOA) has been thought to be friction. It is
recently clear that NOA is related to the physiological hair
shedding. Objective: We sought to evaluate the prevalence
and factors associated with NOA. Methods: Medical records
of 240 postpartum patients who had been delivered between
January 2006 and June 2007 at our institution were revie-
wed. Phone interviews with 193 respondents were con-
ducted to investigate the actual conditions of NOA. Results:
NOA was present in 39 babies (20.2%). Univariate analysis
showed that NOA was not associated with the baby’s
sleeping position, but was significantly associated with
maternal parturition age, the delivery method, and the
gestational age (p<0.05). In multiple logistic regression
analysis, the risk of NOA was higher in the group younger
than 35 years at parturition (OR, 3.86; 95% Cl, 1.08 ~13.82),
in the group not undergoing a Caesarean-section delivery
(2.47; 1.09~ 5.60), and in the group delivered after 37 weeks
of gestational age (3.36; 1.22~9.26). Conclusion: The
pregnancy-related factors, such as non-elderly gravida,
non-Caesarean- section delivery, and enough gestational age,
were associated with NOA. These findings support the recent
theory that NOA is not an acquired alopecia, but a
physiological condition, resulting from synchronized
shedding of telogen hairs initiated in utero. (Ann Dermatol
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INTRODUCTION

Neonatal occipital alopecia (NOA) is observed in the
occiput of infants at 2~ 3 months after birth'>. For a long
time, it has been speculated that the scalp friction caused
by the neonate’s sleeping position might be a major
etiology of NOA. It is recently clear, however, that NOA
is a physiologic alopecia, progressing from the gestation
period, rather than an acquired alopecia due to the
physical friction'. Although NOA is relatively common,
there have been few epidemiological reports of this
condition, because it rarely shows severe symptoms that
need treatment, and it improves spontaneously. Therefore,
many physicians do not pay attention to this disease.

In the department of obstetrics of our institution, we
investigated the prevalence of NOA in newborns, over a
period of 18 months. In addition, we evaluated the risk
factors of developing NOA.

MATERIALS AND METHODS

A total of 338 newborns, who had been delivered bet-
ween January 2006 and June 2007 in the department of
obstetrics of our institution, were included in this study.
Among them, for 240 subjects and their mothers we had
data which could be assessed using medical charts, and
193 mothers, who were interviewed on the telephone,
were ultimately enrolled in the current study.

Using the medical charts in 193 mothers, the parturition
age, delivery method, parity, weight gain during pre-



gnancy, gender of newborn, gestational age, and fetal
birth weight were evaluated. The symptoms of NOA and
of maternal telogen effluvium after childbirth were fully
explained to respondents during the telephone interview.
Then, the presence of both entities had to be individually
identified. The sleeping posture of the infant was also
checked. In cases of infants suffering from alopecia, the
occurrence and the recovery time of the hair loss were
assessed. While confirming the presence of NOA, cases
with a past history of obstetric diseases, such as caput
succedaneum or cephalhematoma, cases in which the hair
loss occurred in areas other than the occiput, and cases in
which alopecia was persistently present for more than one
year after birth, were all excluded from the current
analysis. Through a factor and reliability analysis in each
category, the elimination and purification of variables
were performed and all the variables were dichotomized.
Based on the high-risk parturition age of 35 years, mothers
were divided into two groups®: the group of mothers aged
21 to 34 years and the group =35 years. In accordance
with the delivery method, mothers were also divided into
two groups: the first group with non-Caesarean-section
(non-C-sec) delivery (i.e. normal delivery, induction
delivery or forceps delivery) and the group with the
Caesarean-section (C-sec) delivery under general anesth-
esia. Depending on the parity, mothers were divided into
primipara and multipara. Based on the cut-off value of mean
weight gain of 12 kg during pregnancy*, mothers were also
divided into two groups: the group of =12 kg and the group
of <12 kg. Similarly, in regard to the gestational age and the
fetal birth weight, as criteria for determining prematurity’,
fetuses were divided into groups: the group of =37 weeks
gestational age and <37 weeks, and the group of >2.5 kg at
birth and <2.5 kg. Based on their sleeping posture, fetuses
were also divided into two groups: the supine position group
and the prone position group.

Statistical analysis

Statistical analysis was performed using the SPSS for
Windows software, Version 17.0, (SPSS Inc, Chicago, IL,
USA). For comparisons between the selected groups, we
used either the x” test or the Fisher’s exact test (as
appropriate) for categorical variables. Factors associated
with NOA were identified using the multiple logistic
regression method. A p-value less than 0.05 indicated a
statistically significant difference.

RESULTS

Subject characteristics

Table 1 details the subject characteristics and research
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findings. The mean parturition age of 193 mothers was
32.5 years (range: 21~ 44 years). Among the 193 babies,
there were 94 male (48.7%) and 99 female (51.3%). The
mean gestational age was 37 weeks and the mean weight
at birth was 2.9 kg. The number of subjects with NOA
was 39 (20.2%). After birth, the mean occurrence time
and the mean restoration time of NOA were 2.8 months
and 6.5 months, respectively.

Univariate analysis of maternal and infantile variables

In newborns delivered from mothers aged 34 years or
younger, 36 cases (92.3%) of alopecia were reported
(p=0.012). In newborns delivered using non-C-sec me-
thods, 27 cases (69.2%) of alopecia were developed
(p=0.022) (Table 2). Alopecia was seen in 21 cases
(53.8%) of primipara, 31 cases (79.5%) of mothers
whose weight increased by more than 12 kg during
pregnancy and 29 cases (74.4%) of mothers who
developed a telogen effluvium after childbirth. However,
the differences found in these results were not statistically
significant.

Of 39 newborns who developed alopecia, 18 babies were
male (46.2%) and 21 babies were female (53.8%). The
male-to-female ratio was 0.86:1.17, but there was no
significant difference in the sex distribution. In the group
with a gestational age of =37 weeks, 29 cases (74.4%) of
alopecia were reported. This indicates that the incidence
of alopecia was significantly increased in the group in
which the gestational age was relatively older (p=0.003)
(Table 2). In the group of newborns with the birth weight
greater than 2.5 kg and in those sleeping in the supine
position, there were 30 cases (76.9%) and 37 cases

Table 1. Baseline characteristics of the 193 phone-responders
and their offspring

Characteristic

Mother
Mean (+SD) age at parturition, year 32.5+4.6
(range 21~44)
Non-C-sec/C-sec, No. 102/91
Primipara/multipara, No. 87/106
Mean weight gain during pregnancy, kg  12.8+4.7

Telogen effluvium after childbirth n=134 (69.4%)

Infant

Male/female, No. 94/99

Mean (+SD) gestational age, week 37.0+2.9

Mean (+SD) weight at birth, kg 2.9+0.7

Supine sleeping/prone sleeping, No. 173/20

Presence of NOA n=39 (20.2%)
Mean (+SD) occurrence time, month 2.8+1.1
Mean (+SD) restoration time, month 6.5+3.6

SD: standard deviation, C-sec: caesarean section, NOA: neonatal
occipital alopecia.
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Table 2. Univariate analysis of maternal and infantile variables
of babies with and without NOA

Table 3. Multivariate logistic regression analysis of factors asso-
ciated with NOA

NOA+ NOA — |
(n=39) (n=154) ~ Pvae
Mother
Parturition age, No. (%) 0.012
21~34 year 36 (92.3) 113 (73.4)
>35 year 3(7.7) 41 (26.6)
Delivery method, No. (%) 0.022
Non-C-sec 27 (69.2) 75 (48.7)
C-sec 12 (30.8) 79 (51.3)
Parity, No. (%) 0.191
Primipara 21 (53.8) 65 (42.2)
Multipara 18 (46.2) 89 (57.8)

Weight gain, No. (%) 0.481

>12 kg 31 (79.5) 114 (74.0)
<12 kg 8 (20.5) 40 (26.0)

Telogen effluvium, No. (%) 0.454
Yes 29 (74.4) 105 (68.2)
No 10 (25.6) 49 (31.8)

Infant

Gender, No. (%) 0.721
Female 21 (53.8) 78 (50.6)
Male 18 (46.2) 76 (49.4)

Gestational age, No. (%) 0.003
>37 week 29 (74.4) 73 (47.4)
<37 week 10 (25.6) 81 (52.6)

Weight at birth, No. (%) 0.176

>2.5 kg 30 (76.9) 101 (65.6)
<2.5 kg 9 (23.1) 53 (34.4)
Sleeping position, No. (%) 0.197*
Supine 37 (94.9) 135 (87.7)
Prone 2 (5.1) 18 (12.3)

NOA: neonatal occipital alopecia, C-sec: Caesarean section.
*Fisher’s exact test.

(94.9%) of alopecia, respectively. However, the differen-
ces did not show any statistical significance.

Factors associated with NOA

To ascertain the independent factors assumed to have a
significant relationship with NOA, a multivariate analysis
was performed on the variables showing a p-value <0.2
on univariate analysis. The results showed independent
associations between NOA and parity, weight gain during
pregnancy, telogen effluvium of the mother, fetal gender,
gestational age, fetal weight at birth, and sleeping position
of the infant. Results were statistically significant for
mothers’ delivery age <34 years (p=0.038), those with
delivery via the non-C-sec method (p=0.039), and infants
with the gestational age =37 weeks (p=0.019) (Table 3).

DISCUSSION

NOA is a type of non-scarring, localized alopecia, which
occurs temporarily on the occiput of 2~ 3 months-old ba-
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OR (95% ClI) p-value

Parturition age of mother 3.86 (1.08~13.82) 0.038
(21~34 year vs =35 year)
Delivery method

(Non-C-sec vs C-sec)

Parity of mother

(primipara vs multipara)
Gestational age

(=37 week vs <37 week)
Weight at birth

(=2.5 kg vs <2.5 kg)
Sleeping position of infant
(supine vs prone)

2.47 (1.09~5.60) 0.039
1.86 (0.86~4.02) 0.113
3.36 (1.22~9.26) 0.019
0.80 (0.27~2.38) 0.692

3.20 (0.65~15.73)  0.151

NOA: neonatal occipital alopecia, OR: odds ratio, Cl: confidence
interval, C-sec: Caesarean section.

Fig. 1. Example of a neonatal occipital alopecia in a 3-month-old
infant.

bies. Since NOA was first reported by Brocg® in 1907, this
disease has showed a prevalence of 9~12%" and has
occurred more prevalently in Caucasian infants*®’. In a
band-like shape or oval alopecic patch, its lower margin is
sharp and consists of a band of hair extending to the nape,
but the upper limit is merged with the hair of the vertex in
a less marked manner (Fig. 1). The cause of this entity is
thought to be a combination of physiologic telogen efflu-
vium and, possibly, localized pressure owing to the
neonate’s sleeping positions.

In the past, the occipital hair loss of the infant was com-
monly suspected to be due to the friction between the
pillow and the scalp. Accordingly, there were many
instances when infants were laid on their face, and these
situations resulted in increased possibility for sudden



infant death syndrome (SIDS). Given this background, in
1992, the American Academy of Pediatrics (AAP) recom-
mended that infants should sleep in a supine position,
rather than a prone position, to reduce the occurrence of
SIDS”'°. Cutrone and Grimalt' examined the prevalence
of NOA prior to and following the AAP guidelines, and
suggested that there was no significant correlation
between the sleeping position of infants and the
occurrence of NOA. These results seem to be supported
by our data showing that the incidence rates of NOA were
higher, but not statistically significantly different in the
group of infants sleeping in the supine position.

In this study, the incidence of NOA was significantly
higher in cases with mothers’ delivery age <34 years and
non-C-sec delivery, compared with otherwise groups. In
contrast to the previous reports, describing that alopecia
areata often occurs in premature infants'"™", the incidence
of NOA in our study was significantly increased in the
group with a gestational age =37 weeks than in the group
showing prematurity. Taken together, it seems that NOA
occurs more often in a baby born from a mother experi-
encing either normal or low-risk gravid and laboring state.
This finding suggests that NOA is correlated with both the
gestation and the delivery periods, rather than the post-
natal period, and is more affected by a normal pregnancy
state, rather than an unfavorable state. This supports the
hypothesis that NOA is a physiologic process of hair shed-
ding developed since gestation.

The hair development on the fetal scalp begins at 9~12
weeks of gestation and the whole scalp is covered with
anagen hair by 18~20 weeks of gestation”'*"*. Although
the hair roots go through the catagen and then the telogen
phases in a progressive manner, i.e. from frontal to
parietal areas at 26 ~28 weeks of gestation, those in the
occipital area are not involved in this process and remain
in the anagen phase due to an operative signal, delaying
the onset of telogen until close to term’. Later, these hairs
abruptly go into the telogen phase and are inevitably shed
8~ 12 weeks after birth®. If the pregnant process does not
progress properly, we suggest that the signal may be
interrupted, leading to absence of NOA. Based on ch-
anges in different phases of the follicular cycle, Hea-
dington'® recently classified the telogen effluvium into five
functional types. Of them, he proposed the “delayed
anagen release”, which means that some follicles remain
in prolonged anagen until they abruptly enter telogen. He
also suggested that the telogen effluvium of the post-
partum woman is the most notable alopecia associated
with delayed anagen release. In the current study, there
was no significant correlation between NOA and the
maternal telogen effluvium. Therefore, although they have
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a similar mechanism for hair loss and a tendency to occur
around the same time, these conditions are presumed to
develop independently, i.e. without a common operative
signal.

Meanwhile, NOA could not be necessarily identified in all
infants. Cutrone et al. suggested that a sufficient amount of
anagen hair might replace the alopecia site after some
telogen hair shedding occured in some infants. Moreover,
since there are mild symptoms and consequent sponta-
neous resolution in most cases of NOA, it is assumed that
parents are not aware of this disease entity and forget
about it. As mentioned earlier, the incidence of NOA has
been reported to be relatively higher in fair-complexioned
(Caucasian) neonates. In children with a dark complexion,
the onset of the change, i.e. delayed anagen release, is
postponed, so most hair roots are still in anagen at birth,
and the mean diameter of the hairs is greater than in
fair-complexioned neonates®’. For these reasons, this
type of alopecia might be comparatively more noticed in
the fair neonates. Although the prevalence of NOA in
Korean babies’ was relatively higher in this study than in
the previous Caucasian study', this might be due to
differences in the research methods and in the sample
size.

The important differential diagnoses of NOA to be
considered are pressure alopecia, the halo scalp ring, and
alopecia areata'.

There are some limitations to our study. First, the presence
and extent of NOA were assessed by the self-report me-
thod. In general, a diagnosis of telogen effluvium is made
based on the personal history or clinical manifestation and
may be assisted through several tests, such as the hair
pulling test, trichogram, and scalp biopsy'”'®. The dia-
gnosis of NOA in this study was not made through clinical
assessment or test by physicians. However, the diagnosis
might be reliable to some extent, because mothers were
given full explanation by dermatologists about the charac-
teristics of NOA and the differentiated diseases, such as
caput succedaneum, cephalhematoma, and the underl-
ying tumor. Second, since this was a retrospective study,
there might be recall and selection bias from the study
subjects. Nonetheless, the results from this study would be
of significance, in that it first clarified the relevant factors
of NOA. To amend the above limitations, further
large-scale prospective studies should be warranted in a
universal group of patients who are objectively diagnosed.
In conclusion, the postnatal factors, including the baby’s
sleeping position, are not associated with NOA, while the
favorable pregnancy-related factors, such as non-elderly
gravida, non-C-sec delivery, and enough gestational age,
are associated with NOA. These results support the theory
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that NOA is not an acquired alopecia, but a physiological
condition resulting from synchronized shedding of telogen
hairs initiated in utero. Therefore, it is important to assure
parents that NOA is, by and large, not associated with the
sleeping posture of infants and is a self-limited disease.
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