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Summary Background. In some individuals, dandruff may be recurrent and even chronic. This

represents a difficult-to-treat condition. Excessive hair shedding and diffuse alopecia

may develop.

Objectives. To evaluate the chronobiological aspects of dandruff, hair shedding and

alopecia.

Methods. This study was performed in eight men suffering from such a scalp condition.

Theywere examined 40 times at regular intervals for five consecutive years. Hair-density

assessments and trichograms were performed at least twice per trimester on the parietal

region of the scalp, corresponding to an area where dandruff was present.

Results. A positive correlation was found between the percentage of telogen hairs and

dandruff severity as assessed by the squamometry index. Bimodal yearly biorhythms

were found for dandruff severity, telogen counts and hair loss between two consecutive

visits. The chronobiological fluctuations were prominent in some study participants, but

remained inconspicuous in others. The biorhythms were almost synchronized in all

participants, showing variations over the year.

Conclusions. The biorhythms on the hair cycle in dandruff are not fundamentally

different from those previously reported in subjectswithout dandruff. The periodicitymay

be an intrinsic feature of human skin.

It is well documented that the main exogenous trigger-

ing factor in dandruff and seborrhoeic dermatitis is

yeasts of the genus Malassezia.1–6 Numerous open and

double-blind placebo-controlled studies have demon-

strated the clinical efficacy of some antifungals.3,4,6

However, in some instances, dandruff relapses are so

frequent that the disorder follows a chronic course.

Dandruff is associated with discrete subclinical inflam-

mation, possibly in response to the presence of the

yeasts7,8 and other triggering factors. As microinflam-

mation may trigger pruritus, perturbations in the hair

cycle, hair shedding and alopecia may result.7–10

This study was undertaken over 5 years in subjects

prone to chronic dandruff partly resistant to ketocon-

azole shampoo. Chronobiological aspects of dandruff,

hair shedding and alopecia were evaluated.

Patients and methods

This open, single-centre, outpatient study was conduc-

ted in accordance with the Declaration of Helsinki, and

the protocol was reviewed by the local ethics committee.

Eight men, aged from 21 to 29 years, were enrolled

and completed this study. They were university scien-

tists seeking for advice in an attempt to control chronic

dandruff associated with a mild itchy and diffuse

alopecia. They had used several different brands of

antidandruff shampoos over the years. Transient benefit

had been most frequently observed, but dandruff tended

to recur 1–3 weeks after stopping the particular sham-

poo. During the 5-year follow-up, the volunteers used

antidandruff and mild shampoos freely and alternately,

according to their current scalp condition. A 3-day

interval was always observed between the last shampoo
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and the visit for laboratory examination. At each visit,

three evaluations were performed: squamometry X,

hair-density determination and trichogram.

Squamometry X was used as previously described2,11

to assess scalp scaliness, using the self-adhesive clear

disc method.11 Corneodiscs (L’Oréal, Paris, France) were

applied to the scalp under controlled pressure

(110 g ⁄ cm2). The harvested material was stained for

1 min using a a 30% in ethanol solution of toluidine

blue and basic fuschin. Squamometry index (SQI) was

given by the Chroma C* value as measured by reflect-

ance colourimetry (Chroma Meter� CR200; Minolta,

Osaka, Japan). The collected material was also observed

under the microscope in order to assess the number of

yeasts attached to the scales.

Hair density (N ⁄ cm2) was evaluated from photo-

graphs taken using a Dermaphot� (Heine Delta 10,

Pabish, Germany) on a clipped scalp area repositioned

over time using a three-point template.10 Differences in

hair density (Dn) were calculated between two succes-

sive visits. A trichogram was also collected in order to

derive the percentage of telogen (T) hairs. In each case,

about 60–90 hairs were grasped with a rubber-armed

clip and pulled out firmly in order to obtain the whole

hairs with roots.10 During the 2 last years of observation,

two groups of telogen hairs were distinguished according

to the presence (covered T) or the absence (uncovered T)

of an epithelial sac appended at the bottom of each hair

(Fig. 1). Those removed with the epithelial sheath were

considered to be in early telogen stage and those without

the epithelial sheath were considered to be close to

natural shedding at teloptosis.12

Statistical analysis

Correlations were investigated using the Spearman test.

The period of the year when data were collected was

also taken into account. For that purpose, rhythm

consistency was verified in each subject before plexo-

grams cumulating data over a period of 12 months

were created. ANOVA and t-test analysis were performed

in order to disclose any annual biorhythm. A P-value

<0.05 was considered statistically significant.

Results

The microscopic examination of dandruff revealed the

presence of yeasts of the genus Malassezia, ranging in

number from about 110 to 470 per 0.1 mm2 of scales.

Their density in the harvested material varied widely.

No obvious variation in the overall yeast density was

seen over the year.

Dandruff severity as assessed by SQI was positively

correlated (r ¼ 0.53) with T level (Fig. 2a). Data

gathered over the latter 2 years of the study (16

evaluations per volunteer) suggested that the proportion

of covered T remained quite constant (4–6%) over time,

with little, if any, correlation with dandruff severity. By

contrast, uncovered T increased with dandruff severity

as shown by SQI (r ¼ 0.66). No correlation was found

between SQI and hair density (r ¼ 0.02) or between SQI

and Dn (r ¼ –0.04) (Figs 2b, c).

Cyclic variations in the mean monthly values of SQI,

T and Dn were found over a 12-month period. Dandruff

condition, as assessed by the mean monthly value of

SQI, was most severe in April and September, and least

severe in July (Fig. 2d). This biorhythm was consistent

over the 5 years and synchronized in six of the eight

participants, remaining inconspicuous in the other two.

The proportion of hairs in the resting phase as assessed

by the mean monthly T value was higher in September

and December, and lower in June (Fig. 3a). This T

biorhythm was consistent and synchronized in all

subjects. Hair density as assessed by the mean monthly

N value did not show any significant cyclic variations

(Fig. 3b). By contrast, the most recent change in hair

density between two successive visits (mean monthly

Dn) exhibited prominent changes over the year in five of

eight subjects. The loss of hair was more prominent in

October, November and January (Fig. 3c).

Discussion

Chronobiology is an important but often neglected aspect

in the pilosebaceous apparatus and scalp physiopathol-

Figure 1 Aspect of telogen hairs with (covered T) and without

(uncovered T) an epithelial sac, suggesting early and late telogen

phase, respectively.
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ogy.13–20 In this study,we found yearly cycles in dandruff

condition, with evidence of biorythms over the course of

1 year in dandruff severity (SQI), telogen counts (T) and

recent hair shedding (Dn). There was also a correlation

between telogen counts and dandruff severity.

Pulling out hair during the sampling procedure for

trichogram requires exerting a traction force. The collec-

ted material reveals the location of the weakest binding

sites in the hair follicle apparatus. Telogen hair lost in

normal daily life never exhibited an epithelial sac attached

to thebottom.This indicates that at teloptosis, hair binding

to the epithelial sheath is weak. By contrast, telogen hair

with an attached epithelial sac found in a trichogram

indicates that binding forces between the epithelial sheath

and the surrounding dermis remain strong. At this stage,

telogen hair is still firmly attached to the scalp and is
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Figure 2 Scatterplot of (a) the correlation (r ¼ 0.53) between the

squamometry index (SQI) of dandruff severity and the percentage

(%) of telogen hairs (T); (b) values of the squamometry index (SQI)

and the hair density (N ⁄ cm2) (no correlation was seen); (c) values

of the squamometry index (SQI) and the difference in hair den-

sity ⁄ cm2 (Dn) between two successive visits (no correlation was

seen); (d) yearly biorhythm in dandruff severity as assessed by the

squamometry index (SQI).
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Figure 3 (a) Yearly biorhythm in telogen counts (T). (b) Absence

of clear-cut yearly variation in hair density (N ⁄ cm2). (c) Yearly

biorhythm of the difference in hair density ⁄ cm2 (Dn) between two

successive visits.
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presumably not close to teloptosis. In this study, hairs in

early telogen seemed little affected by dandruff process,

whereas hairs in late telogen stage, preceding teloptosis,

increased with dandruff severity. This finding may be

interpreted as synchronized premature teloptosis, which is

often accompanied by or shortly precedes increased hair

shedding.10,12 This evolution may be the origin of diffuse

alopecia.7,8 It may be further aggravated by retardation of

anagen hair growth16,17,21,22 corresponding to the hair

eclipse phenomenon.23

Whether or not the altered desquamation process in

dandruff is similar or linked to the altered anchorage of

telogen hairs to the follicle is unknown. These processes

are highly complex, as they take place within a multistep

procedure involving a series of enzyme activities.24,25

In this study, dandruff severity followed a bimodal

pattern with the acrophases in April and September.

The spring episode seemed to have no perceptible

influence on the hair cycle and hair shedding. By

contrast, dandruff occurring in late summer was asso-

ciated with increased telogen counts and was followed

by increased hair loss during the fall season. A second

peak of increased telogen counts was found at the end of

winter, followed by increased hair shedding.

The presently reported biorhythms on the hair cycle

in dandruff are not fundamentally different from those

previously reported in subjects without dandruff.14,17,18

The biological origin of dandruff remains unclear. The

periodicity may be an intrinsic feature of human skin,

thus the Malassezia load may not abolish or consider-

ably alter scalp chronobiology.
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