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Summary

Twentv-six men who presented with male pattern

baldness (androgen-dependent alopecia), were quantita-

tivelv evaluated for scalp hair variables and compared
q'ith 13 age-matched controls. Compared to controls,

significant mean differences for hair variables were found

in the frontal-vertex area, while in the occipital area, a

reduction in total hair density (hairs/cm2) was the only

significant (P < 0'05) finding. A large proportion 1+8'59a)
of meaningful hair (non-vellus hair) was ( 40 mm in

length, yet had diameters similar to hairs growing much

longer. In controls, these hairs accounted for onlv l2'2o,o

of the total population. Compared to baseline, mean

values from the frontal-vertex area of subiects with

androgen-dependent alopecia were significantly lower for

total hair density, meaningful hair density (non-vellus

hairs/cm2) and percentage of hair in the anagen growth

phase, l2 and 24 months later. During this time, total hair

density decreased by 6'5-9'lo after 12 months and by ll'9oA

after 24 months. Similarly, meaningful hair density

declined at l2 months b1' l0'80,,, and bv 22'704, after 24

months. No change in anv hair variable was detected in

controls after 12 or 24 months.
Our findings suggest that medications capable of

maintaining the existing hair population should be

regarded as effective treatments for this condition. Left

untreated androgen-dependent aloperia progressively

deteriorates. The induction of non-vellus hairs < 40 mm

in length to grow longer, would substantiallf improve the

aesthetic profile without the need to generate new hair.

Androgen-dependent alopecia (known as male pattern
baldness, androgenic alopecia, androgenetic alopecia,

common baldness or genetic hair loss) is a genetic

condition which requires androgen mediation for its

phenotypic expression.r The distribution and incidence
was first documented bt'Hamilton,2 and its prevalence is

considered to be almost 1009o, although precise epidemi-
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ological data are not available.s For most men, the hair

loss involves a recession of hair from the cro\\-n or

temporal regions, while reduced hair 'volume' over the

frontal-vertex area is a notable feature. A female pattern

of hair loss in men (diffuse thinning while retaining the
frontal hair l ine) is much less frequent.

Nlost scalp hair disorders can be characterized quanti-

tatively by analysing three fundamental hair variables:
hair densitl ' ,  hair diameter and hair length. The unit area

trichogram+ is a technique capable of providing such

information.5 The technique involves the epilation of all
the hair contained v'ithin a defined area. The hairs

obtained \r 'ere then analysed microscopicall i '  for dia-

meter, phase of growth and length.6'7 The method has

been emploved to detail scalp hair changes during

s1'stemic anti-androgen therapy in womens'e and topical

2!,o minoxidil treatment in men with pattern baldness'r(r
In view of the lack of quantitative trichological data in

!'oung men u'ith androgen-dependent alopecia, we used

the unit area trichogram to investigate the natural

progression of this condition in their most affected site.

Methods

Selection rtf subjects mith androgen-dependent alopecia

Twentv-sir Caucasian males aged betu'een 20 and -10

i 'ears (25 '7 + 2 '9,  mean +s.d. )  wi th androgen-dependent
alopecia, \4'ho attended for hair-care and hair loss advice,

lvere studied over a 2'{-month period. The duration of

alopecia varied from 3 to 8 vears. From the init ial group of

26, 22 were available for re-sampling after l2 months, I 0

were re-evaluated after 24 months and in six. data u'as
obtained both at 12 and 24 months. Hair samples \\ 'ere

obtained from the most affected site within the frontal-

vertex area; however, frontal hair l ines and areas ofscalp
with obvious differences in hair densitl', were not

sampled. In 15 subjects, samples from the occipital area
were also obtained. All gave their informed consent. \o
subject had taken iron, vitamin Brz, folic acid, multi-

vitamin supplements, prescribed medications or had

suffered anv illness lasting longer than seven da1's, 6

months prior to entering the studv. No subject had
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applied products known to influence scalp hair growth

.it^h.t b.fo.e or during the study' Biochemical' haemato-

logical and thyroid-function evaluations were all normal'

S,ibi..tt with alopecia areata, cicatricial alopecia or a

history of thyroid dysfunction were excluded'

Selection of control subjects

Thirteen controls were all Caucasian males aged between

20 and 30 years (24'2!3'3) who were unaware of changes

in hair q.,utity or quantity, nor were they-aware of any

increase in hair shedding. None had suffered illnesses

-lasting longer than 7 days or taken medications during the

p.euiJu, 6" months, and none had ever sought medical

"dui.. for hair loss. Hair samples were obtained from the
'frontal and occipital areas' the locations of which have

been described previously.a Hair variables in the frontal

area and vertex area ofmen without androgen-dependent

alopecia (controls) are not significantly different,6 com-

p".irorrs between frontal values from controls, and vertex

u"l.re, from subiects with androgen-dependent alopecia

were therefore Possible.

T he unit-area tric hogram

All subiects and controls followed the same standardized

procedure over the 2 days prior to sampling as detailed

previously,a with the recent modifications of Rushton e/

)1.7 Twounit-a.ea trichograms, separated by less than 30

mm, were undertaken initially in each subiect and

repeated after 12 or 24 months, within * 5 mm of the

original sites. Values obtained from both sites at each time

intlrval were pooled for data analysis' Re-location of the

sample sites was achieved relatively easily by employing

midiine and facial co-ordinates. In controls' the mean

number of hairs examined per site was 126 from the

frontal area and 108 from the occipital area, while in

subjects with androgen-dependent alopecia a mean of 88

haiis was obtained from the frontal and 87 from the
- 

occipital area.

Hair aariables empllyed in this study

The hair variables employed are listed in Table l' The

reproducibility of the unit area trichogram has been

esiablished previouslys 7'e'10 and' as in this study, the

generated mean values were accurate to + 5o/o' The term

i'reaningful hair (hairs >40 pm in diameter) introduced

by Rushton et al.+ wars redefined by also includin-g- hairs

2+O p in diameter having a length > 30 mm's 7'e This

provided a working definition for vellus hair and,

.onreq.rerrtly, hair <40 ,um in diameter having a length-

< 30 mm wasclassified as a vellus hair' The proportion of

nait < +O mm in length provided an estimate of hair cycle

disturbance during the previous 3 months' The percent-

age of telogen hair < 30 mm in length was employed to

"lr"r, .o-plete growth cycles of less than 6 months'

Where ,efeience is made to hair length, this term relates

to uncut hairs only or cut hair above the pre-assigned

limit. Subjects whose hair had been cut below these limits

were excluded.

Statistical analYsis

Group mean differences were compared statistically

employing Wilcoxon signed rank test or Student's t-test

for-paired or unpaired (independent) samples, as appro-

priai.. All anaiyses were undertaken on an Apple
-Nlacintosh" 

computer using the statistical program

STATWORKSTM

Results

Distribution of hair aariables in men with and'rogen-

dlpendent alopecia compared with age-matched' controls

(Table l)

Values for hair variables from the frontal and occipital

areas weretobtained in l3 controls and compared to values

from age-matched subiects with androgen-dependent

alopecia (frontal-vertex area) n:26;. occipital area)

n:15). In the frontal-vertex area' slgnlhcant mean

differences were observed in total hair density (hairs/cmz,

P<0'0001) and meaningful hair density (non-vellus

hairs/cm2, P<0'0001). The frequency ("/") of values

above or below the control range was also determined

(Table 1). In subiects in whom frontal-vertex hair

iensities'were within the control ranges, all had an

increase in the percentage of vellus hair (hairs < 40 pm in

diameter, < 30 mm in length) and percentage of telogen

hair 3 3d m- in length, above the highest value obtained

in controls.
In the occipital area, basal mean values from subiects

with androgen-dependent alopecia were not significantly

different compared with controls' except for total hair

density, where a significant (P<0'05) decrease was

observed. However, for total hair density, meaningful

hair density and percentage ofhair in the anagen growth

phase, 40'0%, 33'3o/o and 60'00/o, respectively' were

telo* their lowest control value (data not shown)'

Changes in hair tsariables in men with androgen-d'epend'ent

alopecia after t2 months (Figs l-3)

After 12 months mean values (n:22) from the frontal-

vertex area of men with androgen-dependent alopecia

were significantly reduced for total hair density

(P < 0'01), meaningful hair density (P < 0'01)' p€rcentage

of hair in the anagen growth phase (P<0'01) and

percentage of meaningful anagenhair (P<0'05) com-



r90 D . H . R U S H T O N  e t  a / .

Table l. Comparisons between hair values from age-matched controls and subjects with androgen-
dependent alopecia from the frontal-vertex area and frequency (lo) above or below the control range

Variable Controls (z: l3) Subjects (n:26) (/u) Above (lo) Below

Total hair density per cm2
Mean*s .d .
Median
Range

Meaningful hair density per cm2
Mean * s.d.
Median
Range

(o/n) Anagen hair
Mean *  s.d.
Median
Range

(o.)  Meaningful  anagen hair
Mean *  s.d.
Median
Range

(lo) Hair ( 40 mm length
Mean*s .d .
Median
Range

(o/o) Vellus hair
Mean * s.d.
Median
Range

(ln) Telogen hair ( 30 mm length
Mean l- s.d.
Median
Range

301+30
300

256-358

282+26
282

232 32s

89.2+4.1
89.2

83'3-94.9

90.7 + 3 '5
90.9

84.9-96.8

11.9 + 5.7
17 . l

I  1 .3 29.5

6 .0+3 .2
5 .6

0.6 10.9

2 .8+2 .9
2.9

0 '8+6 .1

65.4

76.9

ft

ff

232 + 5 l
zt8

t44,346

192+ 52
l 8 l

69-302

60-9 + 14.9
60.3

26.6 90.0

63 '6+  l 5 ' l
64.9

3 1 . 3  +  9 1 . 7

65.9 +20.9
68'0

29'4-100.0

17.8 + 10.8
15 .9

1 . 5  5 1 . 9

27.3 + 17.3
23.4

3.2 70.6

None 92'3

None 92'3

96'2 None

73' I  None

92'3 None

None

None

ffP<0'0001; Student's r-test (independent samples)
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Figure l. Changes in total hair density (hairs/cm2) and meaningful

hair density (non-vellus hairs/cm2) in 22 sublects with androgen-
dependent alopecia fiter 12 months, and in l0 $ter 24 months
(means*s.e.m.). Stat ist ical signif icance: tP<0'01, t tP<0.0001
(Student's r-test).
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Figure 2. Changes in the percentage of hair in the anagen growth
phase and percentage ofmeaningful hair in the anagen growth phase in
22 subiects with androgen-dependent alopecia after l2 months, and in
l0 after 24 months (means * s.e.m.). Statistical significance: *P < 0.05,
**P<0'01 (Wilcoxon signed rank test).
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Figure 3. Changes in the percentage of-v^ellus.hair and percentage of

iaig". n"it <i0 -- in length in 22 subiects with androgen-

a"oEEna..t, alopecia after 12 months, and in l0 aftet 24 months
'itn'.."tt....-.1. 

Statistical significance; ns:not significant'
iP.0'05, **P<0'01 (wilcoxon signed rank test) '

pared to baseline (Figs I and 2). D"-1"9 this time, a

significant increase in the percentage of hair < 40 mm in

le"ngth (P < 0'05, data not shown) and percentage of vellus

naii 1l'< 0'01) was observed. No significant change in the

percentage of telogen hair < 30 mm in length could be

io.r.rd "t1his time (Fig' 3). In contrast to these findings

from the frontal-vertex area' mean values from the

occipital area(n:15) were not significantly different for

any hair variable l2 months later (data not shown)'

Changes in hair aariables in men with androgen-dependent

alopecia after 24 months (Figs 1-4)

Mean values (z:10) obtained 24 rnonths later from the

frontal-vertex arear were also significantly lower com-

pared to baseline. These changes were greater than those

obre.ued after l2 months (Figs 1-3)' Mean total hair

density decreased by 6'5o/"after 12 months and by ll'9o/o

- after /4 months, while mean values for meaningful hair

density were reduced by l0'S/o after 12-months and by

22'7o/oafter 24 months. Analysing the individual data and

- miniriizing the differences between baseline values and

those obtaLed after 12 or 24 months' by correction for

twice ( I 10/o) the variability of the unit area trichogram'

a decrease in meaningful hair density was observed in

20o/o of subjects after 12 months, and in 80o/o after 24

months. Baseline comparisons for total hair density and

meaningful hair density were available in six subjects

after 11 arrd 24 months' the changes observed are

presented in Fig. 4.

Changes in hair ttariables in fiae controls after I2 months

In controls, mean values (n:5) for hair variables

obtained from the frontal and occipital areas were not

significantly different 12 months later, nor in two, after 24

m'onths. Ail values were within + 5o/o of their baseline

levels (data not shown).

Time (months)

Figure 4. Changes over time in total hair density (THD) and

rni*i"gfuf hair d"ensity (MHD) in six men with androgen-dependent

alopecia (means * s.e.m.).

Discussion

For most men, the onset of androgen-dependent alopecia

occurs before the age of 30. The iole of male hormones'l

the pattern and the distribution have been well docu-

-e.rted,t however' changes within an affected area have

not been followed quantitatively' In an attempt to study

this aspect, hair values from age-matched.controls were

co-pa.ed with values from subiects with androgen-

dep.nd.rrt alopecia. We than followed these subjects for

up to 24 months.
Comparisons between age-matched controls suggests

that the following sequence ofevents occurs in androgen-

dependent alopecia. Initially, there is a reduction in the

percentage of hair follicles in the anagen growth phase

igZ'l%liad reduced anagen values) a1-a result, the length

of hti igto*n declines (96'2% and 92'3o/o, respectively'

had incieases in the percentage of hair ( 40 mm in length

and percentage of telogen hair ( 30 mm in length)' As

these events proceed, genetically orchestrated (androgen-

mediated) .hung", begin to appear and the proportion of

vellus hair irrcre"ser. Meaningful hair density (non-vellus

hairs/cm2) decreases in responses to modification of

terminal hair and, finally, as the vellus hairs fail to

emerge, total hair density declines'

Ctianget in hair variables from subjects with androgen-

depende"nt alopecia over a 24-month period' confirmed

the above events: the percentage of hair in the anagen

phase decreased further, as did total hair density and

meaningful hair density. The latter showing the largest

,.rponrl.. Compared to baseline. meaningful hair density

was reduced Uy tO'S% after 12 months and by 22'7o/o

after 24 months, with corresponding increases in other

hair measurements also occurring' Subjective impres-

sions were confirmed by quantitative findings, particu-

larly where the subiect felt a deterioration had occurred'

Ho*eue., these opinions were less reliable in subiects in

whom changes in meaningful hair density were less than


