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ABSTRACT

Background: Phototherapy is effective for many
dermatoses in adults, but there is a paucity of data for
its use in children.
Objectives: To review the efficacy and tolerability
of narrowband UVB phototherapy in children at a
tertiary centre in New Zealand, and determine if
there were any factors that differentiated responders
from non-responders.
Methods: A prospective analysis of children
(<16 years old) who had undergone phototherapy
over a 15-year period.
Results: 116 children received phototherapy with a
total of 144 courses. Mean age was 11.0 years with the
majority being European and having skin phototype II.
Atopic dermatitis was the most common indication for
treatment followed by psoriasis, pityriasis lichenoides,
nodular prurigo, morphea, vitiligo, urticaria pigmen-
tosa and erythropoietic porphyria. Treatment was
effective in the majority of children (72%). Most
received only one course. For responders, the mean
number of treatments was 32.4. The mean dose per
treatment to achieve clearance was 886 mJ/cm2 and
the mean maximum treatment dose per treatment was
1328 mJ/cm2. All children tolerated treatment well
with 36% developing brief, minimally symptomatic,
erythema. Only two children experienced exacerba-
tions of their underlying dermatoses.
Conclusions: This study shows that phototherapy is
an effective and well-tolerated treatment modality in
children.

Key words: atopic dermatitis, narrowband UVB,
paediatric, phototherapy, psoriasis, ultraviolet
light.

INTRODUCTION

Narrowband UVB (nbUVB) phototherapy is safe and effec-
tive for a wide range of dermatoses in adults.1–7 For use in
children, a paucity of data exists. Prolonged life expectancy,
concern over its possible association with skin cancers and
difficulties associated with administering phototherapy to
children has limited its use in this population.

The available paediatric literature has primarily focused
on phototherapy in the treatment of childhood psoriasis.8–14

New Zealand has one of the highest prevalence of atopic
dermatitis in the world, with 13% of children under the age
of 14 being affected.15 Although topical corticosteroids
remain the mainstay of therapy, this treatment modality
often fails children with severe disease. nbUVB photo-
therapy is an appropriate second line therapy.2,16

This study reviews 15-years’ experience of nbUVB photo-
therapy in New Zealand children where the prevalent der-
matosis is atopic dermatitis.

MATERIALS AND METHODS

Phototherapy data of children who received nbUVB was
prospectively collected from January 1993 to December
2008. All children had been referred from the paediatric
dermatology clinic. The records of children aged <16 years
of age at the time of treatment were examined to determine
basic demographics, diagnosis, number of treatments and
courses received, duration to clearance, cumulative dose,
highest dose per treatment and basic information regarding
outcome and side effects. All children were allowed to con-
tinue adjunctive topical and systemic therapy.

Phototherapy was performed using a VS5 Series Photo-
therapy Booth, (Wayne Electronics Pty. Ltd., Somersby,
NSW, Australia) with 56 (TL100/01) nbUVB fluorescent
lamps. Therapy was performed under the supervision of a
dermatologist and administered by specialist dermatology
nurse(s) trained in phototherapy. The emission spectrum
has a range of 309–313 nm with a median wavelength of
311 nm. The radiance was checked on an annual basis
with a Solar Light PMA 2100 radiometer (Solar Light Inc.,
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Glenside, PA, USA). The average radiance was 10.0 mW/
cm2. The power output was 3.5 mW/cm2 at a distance of
10 cm from the light tubes as measured by the PMA 2100
photometer.

Initially, all treatments were given three times per week.
The initial doses of nbUVB were determined by the patient’s
skin type (assessed clinically).2 From a practical perspec-
tive, it was our experience that determining minimum
erythema dose and minimum phototoxic dose took too long
and was too exhausting for children. At each session, the
dose of irradiation was increased by 10% if there had been
no erythema. The optimal constant dose was achieved
when minimal erythema occurred in the lesions. If symp-
tomatic erythema developed, irradiation dose was reduced
by 20%.

All children wore UV-blocking goggles (and occasionally
UV-blocking masks) and their genitals were shielded from
UV exposure.

Responders were children who had >75% improvement,
or complete clearance of their underlying dermatoses. Chil-
dren who had <75% improvement were classified as
non-responders. Initial responders were children who
responded in the first course but subsequently failed to
respond.

Statistical analysis

Statistical analyses were performed on phototherapy
courses rather than patients. The use of phototherapy
courses allowed a simplification of analysis into two catego-
ries: responders and non-responders. This allowed differ-
ences between these two categories to be analysed.

One patient received a significantly higher mean dose per
treatment (4,596 mJ/cm2) than the rest and inclusion of this
data led to skewing of the analyses, so this data was
excluded.

Two broad types of data are present in this study –
categorical and continuous data. Categorical data is data
that can be sorted into categories for example, gender, eth-
nicity, skin type, erythema and diagnosis. Continuous data
is data that can take on any value within a finite or infinite
interval and in this study it refers to cumulative dose,
maximum dose and mean dose per treatment.

A box and whisker diagram was plotted to allow a graphi-
cal overview of doses for responders and non-responders.
T-test for independent samples was used on this continuous
data to determine statistical differences between respond-
ers and non-responders. T-test was also used to determine
differences between responders and non-responders for
age. For categorical data, Chi-squared was used to deter-
mine the differences between these two groups for gender,
ethnicity, skin type, erythema and diagnoses. To avoid the
inclusion of a small number of data points, which might
skew the analyses, analyses were restricted on ethnicity to
European and Maori, on diagnoses to atopic dermatitis and
psoriasis, and on skin type to Type II, III and IV.

The Kolmogorov-Smirnov test was used to determine the
difference between responders and non-responders for the
number of treatments as this allowed the mean of number

of treatments between the two groups to be compared.
Kolmogorov-Smirnov was used because the data in this
study did not fit a normal distribution and hence a non-
parametric test was chosen.

All statistical analyses were made using STATISTICA for
Windows v.8.0.725.0, 2008 (StatSoft Inc., Tulsa, OK, USA).

RESULTS

Over 15 years, 116 children were treated with a total of 144
courses of phototherapy. The mean age was 11.0 years
(range, 2.6–15.9 years) with the majority of children being of
European origin (75 children or 65%) and many having
Fitzpatrick skin phototype II (58 children or 50%). Atopic
dermatitis was the most common indication for treatment
(61 children or 53%) followed by psoriasis (38 children or
33%) pityriasis lichenoides (four children or 3%), nodular
prurigo (four children or 3%), morphea (three children or
3%), vitiligo (two children or 2%), urticaria pigmentosa (two
children or 2%) and erythropoietic porphyria (one child).

As a group, the majority of children (100 children or
86%) received only one course of phototherapy (Fig. 1)

Figure 1 Histogram of number of courses.

Figure 2 Histogram of mean dose per treatment.
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irrespective of diagnosis; one patient received four courses
of therapy. That particular child also received the highest
mean dose per treatment of 4596 mJ/cm2 for her atopic
dermatitis (Fig. 2).

There were five children who initially responded well to
phototherapy, but failed to respond to a subsequent
course(s). Two children (1.7%) got worse with phototherapy
and in 10 children (8%) there was no change. Courses were
therefore divided to responders and non-responders to
allow analysis of variables that differentiated responders
from non-responders (Table 1). There were 102 courses in

the responder group and 42 courses in the non-responder
group.

Amongst the children that responded, the majority
received 21–30 treatments, whereas non-responders
received <20 treatments (Table 1). The mean number of
treatments, mean dose per treatment, maximum and cumu-
lative dose were all higher amongst responders compared
to non-responders. There were more children with mild
erythema amongst the responders (n = 41 or 35%) com-
pared with non-responders (n = 5 or 4.3%) (P < 0.05). In no
cases was erythema severe enough to warrant discontinu-
ation of therapy.

When analysed according to skin type, mean dose and
cumulative dose increased the darker the skin phototype
was. Children with skin phototype IV received the highest
number of treatments, cumulative dose and mean
maximum dose (Table 2).

The box and whisker diagram provides a graphical rep-
resentation of the doses of responders and non-responders
(Fig. 3). The distribution of data is not normal and is skewed
towards lower doses. Cumulative dose, maximum dose and
mean dose are higher for responders compared with non-
responders with higher values, median values and inter-
quartile ranges.

Statistical analyses were performed to determine vari-
ables that separated responders from non-responders
(Table 3). There were no statistically significant difference
between responders and non-responders for age, gender,
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Figure 3 Box and Whisker plot of cumulative, maximum and
mean dose. (Cumulative 0.10 = Cumulative dose/10. As cumulative
dose is much greater than maximum and mean dose, the value is
divided by 10 to allow data to be fitted into a graph).

Table 1 Characteristics of responders and non-responders

Characteristics Responders Non-responders

No. of courses 102 42
Mean age (years) (SD) 11.1 11.0
Gender

Male 34 18
Female 68 24

Skin type
I 3 4
II 52 20
III 31 5
IV 16 12
V 0 1

Diagnosis
Atopic dermatitis 47 28
Psoriasis 45 6
Other 10 8

Ethnicity
European 70 23
Asian 7 2
Maori 20 11
Other 5 6

Number of treatments
1–10 5 14
11–20 22 9
21–30 37 8
31–40 26 7
>40 12 4

Mean number of treatments 28.7 20.6
Mean dose per treatment (mJ/cm2) 1 309.8 419.9
Mean of maximum dose (mJ/cm2) 737.4 721.5
Mean of cumulative dose (mJ/cm2) 23 085.4 11 349.8
Mild symptomatic erythema

Present 41 5
Absent 61 37

SD, standard deviation.

Table 2 Comparison of dose according to skin phototype

Skin type
No. of
children

Mean no.
of treatments Erythema

Mean dose
(mJ/cm2)

Mean of cumulative
dose (mJ/cm2)

Mean of maximum
dose (mJ/cm2)

Recommended maximum
dose (mJ/cm2)7,17,18

I 6 36.2 3 432.2 15 629.5 738.0 2000
II 58 29.4 24 906.9 26 643.7 1202.3 2000
III 31 29.2 9 826.9 24 139.9 1181.4 3000
IV 20 41.2 7 935.5 38 496.7 1682.9 3000
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ethnicity and skin type. There was statistically signifi-
cant difference between the diagnosis of psoriasis and
eczema amongst responders versus non responders (P
value = 0.001); psoriasis responded better to phototherapy
than atopic dermatitis. Differences between responders and
non-responders for number of treatments, erythema,
maximum dose and cumulative dose were also statistically
significant (all P values < 0.05). Children who responded to
phototherapy received higher number of treatments,
maximum dose and cumulative dose.

DISCUSSION

This study has shown that phototherapy is an effective and
well tolerated treatment modality in children. Most children
only needed a single course. There were no factors that
could predict which children were more likely to respond to
phototherapy. Children of all ages, gender, ethnicity and
skin types responded equally. Phototherapy is well toler-
ated. In no cases was erythema severe enough to warrant
discontinuation of therapy and when it developed, all cases
were mild and transient in nature.

Responders had a significantly higher number of treat-
ments, maximum dose and cumulative dose. This differ-
ence is not surprising – responders received more
treatment as they showed early signs of response. They
were also more likely to have had mild, symptomatic
erythema for similar reasons. This may indicate that treat-
ment should have continued for longer, and been more
aggressive, in apparent non-responders.

The response rate in our study is in agreement with pub-
lished literature (Tables 4,5).8,10–14,19,20 In psoriasis, the mean
cumulative and maximum dose of nbUVB was similar in a
large Turkish study10 but higher than two other studies from
Croatia and India.11,13 In children with atopic dermatitis, this
study shared similar results to a large Irish study.19

However, the dose used in our study was much higher than
a smaller, Croatian study.13 A likely explanation is that the
Croatian study used combined UVA and UVB for children
with psoriasis and atopic dermatitis, and hence less overall
UVB.13

When analysed to skin type, the doses used in this
study was much lower than international recommenda-
tions (Table 2).7,17,18 We postulate this to be due to the
higher ambient UV radiation present in the NZ atmo-
sphere acting synergistically with narrowband UVB from
phototherapy.

When compared to children with psoriasis those with
atopic dermatitis had a lower response rate, as described in
earlier reports.20,21 This could reflect the nature of the
underlying disease where atopic dermatitis is characterised
by frequent relapses and remissions.

Our study is limited in generalisability to populations of
European ethnicity with skin phototype II and III. In addi-
tion, all children were allowed to continue topical and sys-
temic therapies, which could potentially bias the results.
However in our opinion, this is likely to have a small impact
as they had mostly failed previous treatments. We were
unable to comment on the impact of phototherapy for other
dermatoses as the numbers of children was too small to
provide thorough analysis.

Photocarcinogenicity of nbUVB could not be assessed in
this study as the aim of this study was to assess efficacy
and tolerability. However no cases of skin cancer have
been reported in the study group to date; the data col-
lected will form the basis for a follow-up study to address
this issue.

In addition, this study represents the experience of pho-
totherapy in a paediatric population in one centre in New
Zealand. Previous studies have shown that variability exists
in emissions of phototherapy booths in spite of regular
calibrations.22–24 This variability could cause differences in
outcomes and doses between different centres.

Nonetheless, the strengths of this study include its size
(allowing statistical analysis to be performed), complete-
ness of data and long duration of data collection (15-year
period).

In conclusion, nbUVB phototherapy is effective and well-
tolerated in children. Most children responded after one
course and although children with psoriasis responded
better, no patient-related factors predicted response to
therapy.

Table 3 Differences between responders and non-responders

Variable Chi-square (X2)/ t value† Degrees of freedom P value

Age† 0.18 142 0.86
Gender 1.54 1 0.22
Ethnicity (European & Maori) 0.38 1 0.53
Skin type (II, III & IV) 5.76 2 0.06
Diagnoses (Psoriasis & Eczema) 11.72 1 0.001*
Erythema 9.74 1 0.002*
Mean dose per treatment (<3500 mJ)† 3.08 142 0.007*
Maximum dose† 3.55 142 0.001*
Cumulative dose† 2.72 142 0.002*
Number of treatment‡ Zadj = 3.38 – (n = 50, 120) 0.001*

*Statistically significant. †t-test performed. ‡Kolmogorov–Smirnov test. Analyses were restricted to mean dose per treatment of <3500 mJ.
Zadj, Adjusted Z-value.

nbUVB in children 271

© 2010 The Authors
Australasian Journal of Dermatology © 2010 The Australasian College of Dermatologists



T
ab

le
4

L
it

er
at

u
re

re
vi

ew
of

ph
ot

ot
h

er
ap

y
fo

r
ps

or
ia

si
s

in
ch

il
dr

en

St
u

dy
C

ou
n

tr
y

M
od

al
it

y
N

o.
of

pa
ti

en
ts

M
ea

n
ag

e
in

ye
ar

s
M

ea
n

n
o.

of
tr

ea
tm

en
t

M
ea

n
cu

m
u

la
ti

ve
do

se
in

m
J/

cm
2

M
ea

n
of

m
ax

do
se

pe
r

tr
ea

tm
en

t
in

m
J/

cm
2

R
es

po
n

se

E
rs

oy
-E

va
n

s
et

a
l.10

T
u

rk
ey

n
bU

V
B

28
12

�
2.

5
25

.8
�

10
.6

20
00

0
(3

00
0–

85
00

0)
10

00
(3

00
–6

00
0)

92
.9

%
(n

=
26

)

Ju
ry

et
a

l.12
Sc

ot
la

n
d

n
bU

V
B

35
M

ed
ia

n
12

(4
–1

6)
M

ed
ia

n
17

.5
(9

–3
5)

N
R

N
R

63
%

(n
=

25
)

h
ad

cl
ea

ra
n

ce
or

m
in

im
al

re
si

du
al

di
se

as
e.

D
at

a
m

is
si

n
g

fo
r

10
pa

ti
en

ts
Pa

si
c

et
a

l.13
C

ro
at

ia
U

VA
+

n
bU

V
B

20
9.

5
(6

–1
4)

19
(1

0–
39

)
6

61
0

(2
40

0–
24

50
0)

34
0

(3
0–

50
0)

45
%

of
pa

ti
en

ts
h

ad
ex

ce
ll

en
t

re
sp

on
se

(n
=

9)
.

20
%

go
od

(n
=

4)
.

20
%

m
od

er
at

e
(n

=
4)

an
d

15
%

n
o

im
pr

ov
em

en
t

(n
=

3)
.

Z
am

be
rk

et
a

l.14
Sp

ai
n

n
bU

V
B

20
13

(5
–1

7)
M

ed
ia

n
28

(1
0–

59
)

M
ed

ia
n

40
84

1
(5

99
2–

14
4

03
7)

30
00

(8
73

–3
00

0)
52

.1
7%

of
pa

ti
en

ts
h

ad
>9

0%
im

pr
ov

em
en

t
in

PA
SI

.
Ja

in
et

a
l.11

In
di

a
n

bU
V

B
+

M
in

er
al

oi
l

18
(5

–1
4)

20
.5

6
�

3.
06

2
95

6
�

1
07

0
29

7
�

10
0

E
n

d
po

in
t

w
as

cl
ea

ra
n

ce
w

h
ic

h
w

as
ac

h
ie

ve
d

in
al

l
18

pa
ti

en
ts

.
n

bU
V

B
al

on
e

18
(5

–1
4)

23
.7

8
�

3.
14

4
08

8
�

1
23

6
39

5
�

11
5

C
u

rr
en

t
st

u
dy

N
ew Z

ea
la

n
d

n
bU

V
B

38
11

.3
(8

.5
–1

5.
5)

an
d

m
ed

ia
n

of
11

.2
27

.8
(4

–7
6)

an
d

m
ed

ia
n

of
25

.5
20

37
0

(1
61

.5
–8

9
09

1)
an

d
m

ed
ia

n
13

11
3

13
88

(1
5–

29
96

)
an

d
m

ed
ia

n
49

0
90

%
re

sp
on

se

N
R

,
N

ot
re

co
rd

ed
;

n
bU

V
B

,
N

ar
ro

w
-b

an
d

u
lt

ra
vi

ol
et

B
;

PA
SI

,
Ps

or
ia

si
s

A
re

a
an

d
Se

ve
ri

ty
In

de
x.

T
ab

le
5

L
it

er
at

u
re

re
vi

ew
of

ph
ot

ot
h

er
ap

y
fo

r
at

op
ic

de
rm

at
it

is
in

ch
il

dr
en

St
u

dy
C

ou
n

tr
y

M
od

al
it

y
N

o.
of

ch
il

dr
en

M
ea

n
ag

e
in

ye
ar

s†
M

ea
n

n
o.

of
tr

ea
tm

en
ts

†
M

ea
n

cu
m

u
la

ti
ve

do
se

in
m

J/
cm

2†

M
ea

n
of

m
ax

do
se

pe
r

tr
ea

tm
en

t
in

m
J/

cm
2

R
es

po
n

se

Ju
ry et

a
l.12

Sc
ot

la
n

d
n

bU
V

B
25

M
ed

ia
n

12
(4

–1
6)

N
R

N
R

N
R

68
%

(n
=

17
)

cl
ea

ra
n

ce
or

m
in

im
al

re
si

du
al

di
se

as
e.

16
%

(n
=

4)
n

o
re

sp
on

se
.

D
at

a
is

m
is

si
n

g
fo

r
4

ch
il

dr
en

.
Pa

si
c

et
a

l.13
C

ro
at

ia
U

VA
+

n
bU

V
B

21
11

.5
(4

–1
5)

18
(9

–7
1)

6
14

0
(1

30
0–

10
42

0)
36

00
(1

00
0–

60
00

)
E

xc
el

le
n

t
in

45
.4

%
(n

=
10

)
ch

il
dr

en
,

G
oo

d
22

.7
%

(n
=

5)
ch

il
dr

en
,

M
od

er
at

e
im

pr
ov

em
en

t
in

31
.8

%
(n

=
7)

ch
il

dr
en

C
la

yt
on

et
a

l.19
U

K
n

bU
V

B
50

M
ed

ia
n

12
(4

–1
6)

M
ed

ia
n

30
(1

0–
33

)
M

ed
ia

n
29

.3
39

(8
.5

39
–4

5.
88

)
N

R
C

om
pl

et
e

cl
ea

ra
n

ce
in

40
%

(n
=

20
),

G
oo

d
im

pr
ov

em
en

t
20

%
(n

=
10

),
M

od
er

at
e

im
pr

ov
em

en
t

26
%

(n
=

10
),

N
o

im
pr

ov
em

en
t

14
%

(n
=

7)
.

C
u

rr
en

t
st

u
dy

N
ew

Z
ea

la
n

d
n

bU
V

B
61

10
.5

(2
.6

–1
5.

8)
an

d
m

ed
ia

n
of

10
.3

33
.4

(1
–1

01
)

an
d

m
ed

ia
n

of
30

29
70

6
(5

0–
27

1
16

2)
an

d
m

ed
ia

n
of

15
54

2
12

20
(5

0–
39

96
)

an
d

m
ed

ia
n

of
11

60
71

%
re

sp
on

se

† V
al

u
es

ar
e

in
m

ea
n

u
n

le
ss

sp
ec

ifi
ed

.
N

R
,

N
ot

re
co

rd
ed

;
n

bU
V

B
,

N
ar

ro
w

-b
an

d
u

lt
ra

vi
ol

et
B

.

272 E Tan et al.

© 2010 The Authors
Australasian Journal of Dermatology © 2010 The Australasian College of Dermatologists



ACKNOWLEDGEMENTS

The authors thank Clinical Associate Professor Amanda
Oakley, Dr Anthony Yung, and Marice Morrison for their
contribution to the dermatology audit database as well as
Andre Donnell, biostatistician, for his contribution to the
statistical analysis.

REFERENCES

1. Honigsmann H. Phototherapy for psoriasis. Clin. Exp. Derma-
tol. 2001; 26: 343–50.

2. Ibbotson SH, Bilsland D, Cox NH et al. An update and guidance
on narrowband ultraviolet B phototherapy: a British Photoder-
matology Group Workshop Report. Br. J. Dermatol. 2004; 151:
283–97.

3. Krutmann J. Phototherapy for atopic dermatitis. Clin. Exp.
Dermatol. 2000; 25: 552–8.

4. Meduri NB, Vandergriff T, Rasmussen H et al. Phototherapy in
the management of atopic dermatitis: a systematic review.
Photodermatol. Photoimmunol. Photomed. 2007; 23: 106–12.

5. Scheinfeld NS, Tutrone WD, Weinberg JM et al. Phototherapy
of atopic dermatitis. Clin. Dermatol. 2003; 21: 241–8.

6. Schneider LA, Hinrichs R, Scharffetter-Kochanek K. Photo-
therapy and photochemotherapy. Clin. Dermatol. 2008; 26:
464–76.

7. Zanolli M. Phototherapy treatment of psoriasis today. J. Am.
Acad. Dermatol. 2003; 49: S78–86.

8. al-Fouzan AS, Nanda A. UVB phototherapy in childhood pso-
riasis. Pediatr. Dermatol. 1995; 12: 66.

9. Burden AD. Management of psoriasis in childhood. Clin. Exp.
Dermatol. 1999; 24: 341–5.

10. Ersoy-Evans S, Altaykan A, Sahin S et al. Phototherapy in child-
hood. Pediatr. Dermatol. 2008; 25: 599–605.

11. Jain VK, Bansal A, Aggarwal K et al. Enhanced response of
childhood psoriasis to narrow-band UV-B phototherapy with
preirradiation use of mineral oil. Pediatr. Dermatol. 2008; 25:
559–64.

12. Jury CS, McHenry P, Burden AD et al. Narrowband ultraviolet
B (UVB) phototherapy in children. Clin. Exp. Dermatol. 2006;
31: 196–9.

13. Pasic A, Ceovic R, Lipozencic J et al. Phototherapy in pediatric
patients. Pediatr. Dermatol. 2003; 20: 71–7.

14. Zamberk P, Velazquez D, Campos M et al. Paediatric psoriasis
– narrowband UVB treatment. J. Eur. Acad. Dermatol. Venereol.
2010; 24: 415–9.

15. Asher MI, Barry D, Clayton T et al. The burden of symptoms of
asthma, allergic rhinoconjunctivitis and atopic eczema in chil-
dren and adolescents in six New Zealand centres: ISAAC Phase
One. N. Z. Med. J. 2001; 114: 114–20.

16. Akdis CA, Akdis M, Bieber T et al. Diagnosis and treatment of
atopic dermatitis in children and adults: European Academy of
Allergology and Clinical Immunology/American Academy
of Allergy, Asthma and Immunology/PRACTALL Consensus
Report. Allergy 2006; 61: 969–87.

17. Taylor DK, Anstey AV, Coleman AJ et al. Guidelines for dosim-
etry and calibration in ultraviolet radiation therapy: a report of
a British Photodermatology Group workshop. Br. J. Dermatol.
2002; 146: 755–63.

18. Zanolli MD, Feldman SR. Phototherapy Treatment Protocols for
Psoriasis and other Phototherapy – Responsive Dermatoses, 2nd
edn. Oxfordshire: Routledge Taylor & Francis Group, 2004.

19. Clayton TH, Clark SM, Turner D et al. The treatment of severe
atopic dermatitis in childhood with narrowband ultraviolet B
phototherapy. Clin. Exp. Dermatol. 2007; 32: 28–33.

20. Tay YK, Morelli JG, Weston WL. Experience with UVB photo-
therapy in children. Pediatr. Dermatol. 1996; 13: 406–9.

21. Atherton DJ, Cohen BL, Knobler E et al. Phototherapy for chil-
dren. Pediatr. Dermatol. 1996; 13: 415–26.

22. Mountford PJ. Phototherapy and photochemotherapy ultravio-
let irradiation equipment. Photodermatology 1986; 3: 83–
91.

23. Diffey BL, Challoner AV, Key PJ. A survey of the ultraviolet
radiation emissions of photochemotherapy units. Br. J. Derma-
tol. 1980; 102: 301–6.

24. Mackenzie LA. UV radiometry in dermatology. Photodermatol-
ogy 1985; 2: 86–94.

nbUVB in children 273

© 2010 The Authors
Australasian Journal of Dermatology © 2010 The Australasian College of Dermatologists


