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Adolescents’ skin problems can be studied at the popula-
tion level. The aim of this study was to validate five ques-
tions on skin complaints for use in population surveys
among adolescents. Of the 260 adolescents aged 18-20
years invited to participate, 217 were included in the
study. The prevalence of the adolescents’ self-reported
complaints were higher than those found during clinical
examination by a dermatologist. The overall agreement
between the adolescents’ answers and recorded clinical
signs was: 74% (pimples/signs of acne), 40% (dry skin/
xerosis), 81% (rash/signs of dermatitis) and 83% (other
skin complaints/other skin findings). No corresponding
objective skin sign was recorded for “itch”. Repeata-
bility of the adolescents’ answers and inter-agreement
between the investigators had an overall agreement
of 77-97% and a kappa of 0.29-0.93. When using the
dermatologist’s findings as gold standard, the sensitivity
and specificity were best for “signs of acne”, 93% and
43%, respectively. Key words: adolescents; validation;
skin complaints; acne; itch.
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Adolescence is a vulnerable and important period for
most people. Experiences during this time may have long-
term consequences, since health behaviours are laid down
in adolescence and maintained into adulthood and thus
influence lifelong health (1). Skin problems are common
among adolescents (2—4). Epidemiological studies can
be a helpful tool to identify risk factors in a community,
quantify the burden of skin diseases and contribute to
healthcare planning (5).

A questionnaire-based study to explore somatic and
mental health among adolescents in Oslo, Norway,
was planned (6), which included some questions about
skin problems. This provided an opportunity to study
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skin problems among adolescents from a broad health
perspective.

There is a lack of instruments for questionnaire-based
studies in this age group. No validated questionnaires
were found that had a clear adolescent focus and at
the same time covered many aspects of skin problems.
There are instruments for specific diseases, such as
atopic eczema, which are validated in many languages
(7-10). Furthermore, as regards the assessment of acne,
there are many different scoring systems (3, 11-16),
but they all depend on thorough examination of the
subjects and, to our knowledge, are not validated for
use in questionnaire-based studies among adolescents.
Since no short and simple instrument was available
for use in the general adolescent population, new
questions on skin complaints were formulated based
on our clinical experience, a pilot study and a newly
validated questionnaire on self-reported skin complaints
for adults (15).

Choosing self-reported skin complaints rather than
objective skin findings as outcome variables seems to be
particularly relevant in the case of adolescents, as it may
help us to understand their views and illness behaviour
(17). However, it is also interesting to compare whether
the adolescents’ answers correspond with observed ob-
jective skin findings. This connection makes it possible
to perform statistical analysis, which also more directly
reflects objective skin signs.

There is a need for further epidemiological surveys,
since many features of adolescents’ skin problems have
not been mapped at the population level. Since some
adolescents do not seek help for their skin problems,
such studies may also be performed in non-healthcare-
seeking populations.

The objective of this study was to validate questions on
self-reported skin complaints for use in population surveys
of adolescents. The reported answers were compared with
the recording of skin findings by dermatologists. The skin
findings were regarded as gold standard. A further aim
of the study was to explore the repeatability of the adole-
scents’ answers and the inter-observer variability between
two dermatologists examining the adolescents.
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MATERIALS AND METHODS

Study population

The study population comprised adolescents aged 18-20 years
in Oslo, Norway, chosen from classes in the last compulsory
year of schooling in 2006. To ensure variation in the sample, 8
out of 25 schools were selected as a convenience sample with
different curricula (theoretical, vocational, arts), socioecono-
mic location (east/west and centrally/suburban) and presence
of ethnic minorities. In classes selected by the head teachers
all pupils were invited to participate in the study. The subjects
were given oral and written information about the study in the
classroom and their written consent was obtained.

Of the 260 pupils approached, 220 returned the questionnaire.
Of these, 3 were excluded because they were over 20 years of
age. The total number of participants was therefore 217 (83%);
109 females, 107 males and one participant whose gender was
not recorded. There were 135 participants aged 18 years, 75
aged 19 years and 7 aged 20 years. The majority of participants
(n=145) had parents from Norway, 21 had parents from Pakis-
tan, 17 had parents from other non-Western countries, and in
54 cases the parent’s country of origin was not recorded. All
the adolescents were fluent in Norwegian.

Questions and examination

The aim was to validate five questions covering self-reported
skin complaints. The questions were chosen from a newly vali-
dated questionnaire for adults on self-reported skin complaints
(15) and adjusted after being piloted on 5 adolescents without
skin disease (Oslo, Norway) and 5 adolescents with skin disease
from a dermatological department (Odense, Denmark). The
pilot study indicated that it was important to use linguistically
simple terms. The questions included five different complaints
(pimples, dry skin, itch, rash and other skin complaints) and
the answers were scored on a 4-point scale: “no”; “yes, a
little”, “yes, quite a lot” and “yes, very much” (Table I). The
adolescents were informed about the study and answered
the questions in the classroom. Immediately afterwards they
were taken to an adjacent room where a standardized clinical
examination was performed on a one-to-one basis. The derma-
tological examination was performed with no knowledge of
the adolescents’ answers to the questions. The objective items
registered by the dermatologist on clinical signs were in cor-
respondence with items recently completed by the adolescent.
The self-reported complaint “pimples” corresponds to “signs
of acne” i.e. comedones and pustules, “dry skin” corresponds
to “xerosis”, “rash” corresponds to “signs of dermatitis”, i.e.
erythema with desquamation, papules and lichenification, and
“other skin complaints” corresponds to “other skin signs”,
e.g. herpetic vesicles, sun-burn or pigmentation disorders.
No equivalent clinical sign of itch was recorded, because this
complaint is regarded as purely subjective. A grading of the
skin findings was performed by the dermatologist, in which

Table 1. Questions on skin complaints among adolescents

In the last week,

have you had: No Yes, alittle Yes, quite alot  Yes, very much
Pimples? a | O O

Dry skin? [m| O [m| O

Itchy skin? O O O O

Rash? O O O m|

Other skin [m} (m} [m} m}
complaints?
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“yes, a little” was equivalent to trivial, “yes, quite a lot” was
equivalent to moderate, justifying medical attention and “yes,
very much” was equivalent to severe, needing early medical
attention (3, 15). The face, the scalp, the upper extremities
and the back were examined systematically and an additional
non-compulsory examination was performed if necessary, for
example if a person had atopic dermatitis the skin behind the
knees was examined. Dermatological diagnoses, treatments,
age, sex and parents’ country of origin were also assessed by
the investigator.

The repeatability of the answers was explored by asking 44
adolescents at one of the schools to answer the questions on
two consecutive days and the response rate was 70% (n=31).
Inter-observer variability was studied by two dermatologists
performing the clinical examination independently. Pupils in
one class were approached and 18 (90%) out of 20 agreed to
be examined twice on the same day.

The study protocol was approved by the Regional Committee
for Medical Research Ethics in Southern Norway.

Statistics

With an assumed prevalence of any given skin problem of 40%,
we wanted to estimate the sensitivity with an uncertainty of
+ 10%. With an assumed sensitivity of 70% this gives a sample
size of 203.

The variables were dichotomized into “no” and “yes” (in-

9 <

cluding “yes, a little”, “yes, quite a lot” and “yes, very much”)
and sensitivity, specificity and predictive values were calcula-
ted using objective signs recorded by a dermatologist as gold
standard. Overall agreement between self-reported complaints
(e.g. pimples) and corresponding objective skin signs (e.g.
“signs of acne”) is the percentage of cases in which there was
perfect agreement. For repeatability and inter-observer variabi-
lity similar, non-dichotomized variables were used and overall
agreement and kappa calculated. Kappa has the maximum value
of 1.00 and a value of zero indicates no agreement better than
chance (18). SPSS statistical package version 14.0 was used.

RESULTS

The prevalence of self-reported skin complaints were
as follows: pimples 80%; dry skin 74%; itch 28%; rash
18%; and other skin complaints 13%. The prevalence of
objective skin signs were as follows: signs of acne 62%;
dry skin 34%; signs of dermatitis 13%; and other skin
complaints 11%. Table Il compares the self-reported skin
complaints with objective skin signs and calculations of
agreement, sensitivity, specificity and predictive values.
The agreement between the subjective and objective
variables ranges from 40% to 83% and sensitivity was
highest for pimples (93%). Separate analyses on agree-
ment, sensitivity and specificity were performed for both
genders, and no obvious differences were identified.

A comparison of severity of self-reported skin
complaints and objective skin is presented in Fig. 1.
Regarding the question on pimples, 145 of the adole-
scents answered “yes, a little”, 24 “yes, quite a lot” and
2 “yes, very much” compared with the assessment of
signs of acne by the dermatologist, in which 94 were
assessed as “yes, a little”, 38 “yes, quite a lot” and 2
“yes, very much”.
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Table I1. Adolescents’self-reported skin complaints compared with objective skin signs recorded by dermatologist (n=217)
Objective signs® Overall Sensitivity Specificity PPV NPV
Self-reported complaints® Yes No agreement (%) % (CI) % (CI) % (CI) % (C)
Pimples Yes 124 47 74 93 (88-98) 43 (36-50) 73 (67-79) 80 (76-85)
No 9 35
Dry skin Yes 52 107 40 70 (63-76) 25 (19-31) 33 (24-42) 61 (56-66)
No 22 35
Rash Yes 13 26 81 46 (39-53) 86 (81-91) 33 (27-39) 92 (88-96)
No 15 162
Other skin complaints Yes 8 21 83 35 (29-41) 89 (85-93) 28 (22-32) 92 (88-96)
No 15 171

*Objective signs are respectively: signs of acne, xerosis, signs of dermatitis and other skin signs, see the method section.
"Based on 217 adolescents, 2 missing on pimples and other skin complaints, one missing on dry skin and rash.
CI: 95% confidence interval; PPV: positive predictive values; NPV: negative predictive value.

Diagnoses were registered during examination and the
prevalence of acne vulgaris was 62%, xerosis/lichenifi-
cation 33% and atopic dermatitis 5%. Other diagnoses
were: hand eczema (n =6), hyper-or hypo-pigmentation
(n=6), seborrhoea (n=6), psoriasis (n=4) and herpes
labialis (n=3). Less common diagnoses found were
folliculitis, cheilitis, keratosis pilaris, male pattern
baldness, pityriasis alba, warts and sunburn. In 13
participants the use of local or systemic treatments for
skin diseases was registered.

Repeatability of the adolescents’ answers is shown
in Table III and was best for pimples, with a kappa
agreement of 0.93 and overall agreement of 97%. Inter-
observer variability between the two dermatologists
performing the study is from 0.29 to 0.68 (kappa) and
from 78% to 89% (overall agreement) (Table IV).

DISCUSSION

In this survey the prevalence of self-reported com-
plaints was higher than the prevalence of corresponding
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Fig. 1. Comparison of severity of self-reported complaints (pimples, dry skin,
rash, other skin complaints) with objective signs (signs of acne, xerosis, signs
of dermatitis, other skin findings) among 217 adolescents.

Table I11. Repeatability of adolescents’answers on two consecutive
days (n=31)

Overall

Self-reported complaints agreement (%) Kappa (CI)

Pimples 97 0.93 (0.80-1.0)
Dry skin 90 0.83 (0.64-1.0)
Itch 77 0.32 (-0.08-0.72)
Rash 90 0.68 (0.35-1.0)
Other skin complaints 87 0.45 (-0.01-0.91)

CI: 95% confidence interval for kappa.

skin signs recorded by the dermatologist. Both over-
and under-reporting of skin disease prevalence among
adults using questionnaires has been shown (19-22).
Also, when comparing severity, the general trend is
that the adolescents scored their skin problems worse
than the ratings by the physician. Our study shows that
adolescents seem to regard their skin problems as more
serious than the dermatologist.

Self-reported pimples was the most frequent skin
complaint in our study sample and acne the most fre-
quent skin finding, and this is in coherence with popu-
lation studies in which adolescents are included (2—4).
Agreement in the present study between self-reported
acne and objective assessment of acne is similar to the
findings in other studies. In one study the agreement was
60% for 84 patients with acne (23). In another study the
agreement was 86% for 2491 non-healthcare-seeking
individuals under 18 years of age (24).

When assessing the validity of questions intended to
be used in an epidemiological study, sensitivity and spe-

Table IV. Inter-observer variability between two dermatologists
examining adolescents (n=18)

Overall

Objective signs agreement (%) Kappa (CI)

Signs of acne 78 0.63 (0.31-0.96)
Xerosis 89 0.68 (0.28-1.0)
Signs of dermatitis 89 0.29 (-0.02-0.61)
Other skin signs 89 0.31(0.01-0.61)

CI: 95% confidence interval for kappa.
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cificity are of primary concern. The present results show
a high sensitivity and a relatively low specificity, and
this is in contrast to a validation study in which 98 non-
healthcare-seeking adults were asked the same question
and the sensitivity was low at 50% and the specificity
high at 96% (14). When calculating sensitivity based
on the results of a study in Australia, the sensitivity of
the question on acne was 70% (24).

When we assessed severity, there was both an
over- and under-reporting of pimples compared with
the dermatologists who graded the acne. The under-
reporting of serious acne among some adolescents is
in correspondence with other studies (12, 24), and it is
important to be aware of this in clinical practice.

There is an interesting mismatch between the adol-
escents’ answers and the clinical findings on the item
“dry skin”. Xerosis is one of the classical minor criteria
of atopic dermatitis (25), but since there were only 11
such cases in our sample, this cannot explain the very
high prevalence of self-reported dry skin in the study.
We have not identified any studies that assess self-
reported dry skin in a general adolescent population,
but the prevalence is surprisingly high and should be
studied further. The two last items, “rash” and “other
skin complaints”, have such a low prevalence that it is
difficult to interpret the results

The chance corrected agreement kappa in the repea-
tability and the inter-observer studies are, according to
Altman (18), considered fair to very good. The overall
agreement is generally quite high. This emphasizes
one of the weaknesses of kappa, since it is influenced
by the prevalence (18, 26). In xerosis the cases are
prevalent and evenly distributed and kappa is high,
even though overall agreement is the same as in “signs
of dermatitis”.

The variation in overall agreement, kappa, sensitivity,
specificity and predictive values in the present survey
can be attributed to small study samples, others to low
associations between self-reported complaints and
objective signs. Results from comparable studies are
also sometimes quite low, for example, in a validation
study on skin complaints among 98 adults the sensitivity
ranged from 22% to 100% (15). Other studies show
sensitivities of 65% and 62% in assessing skin diseases
(22, 22). Since dermatology uses visual inspection as
an important tool and the same signs are visible to the
adolescent, this discrepancy maybe surprising. But this
study illustrates that skin problems are perceived indi-
vidually. Such a discrepancy is known from the litera-
ture. Self-rated health and professional rating of health
coincided in about 60% of the cases in one study (27).
Quality of life is also known to have a low correlation
with disease severity in skin disease (28).

A limitation of the study is the few questions inclu-
ded. The reason for this is the limited space available,
since the instrument should be a part of a questionnaire
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covering many aspects of adolescents’ health. However,
there were no alternative questionnaires found in the
literature. Another limitation is the lack of stringent
definitions in the terms used, both in the questions and
in the descriptions of the objective skin findings.

The strength of the study is that it is validated in a
representative non-healthcare-seeking population, be-
cause of equal number of females and males, presence
of ethnic populations, different schools included and an
expected prevalence of various skin diseases.

In this study questions on skin complaints for use
in population studies have been validated among 260
adolescents aged 18-20 years. The adolescents’ answers
have been compared with findings at clinical examina-
tion by dermatologists. The item on pimples had a good
validity and will be used in further studies. The adole-
scents reported skin complaints more frequently than
dermatologists found on examination. In a forthcoming
population survey this instrument will be used to explore
the health and dermatological needs of adolescents.

ACKNOWLEDGEMENT
The authors thank Kevin Sunde Oppegaard for linguistic help.

REFERENCES

1. Viner RM, Barker M. Young people’s health: the need for
action. BMJ 2005; 330: 901-903.

2. Johnson ML-T. Skin conditions and related need for medical
care among persons 1-74 years. United States, 1971-1974.
Hyattsville (MD): U.S. Department of Health, Education
and Welfare, Public Health Service, National Center for
Health Statistics, 1978.

3. Rea JN, Newhouse ML, Halil T. Skin disease in Lambeth.
A community study of prevalence and use of medical care.
Br J Prev Soc Med 1976; 30: 107—-114.

4. Larsson PA, Liden S. Prevalence of skin diseases among
adolescents 12—16 years of age. Acta Derm Venereol 1980;
60: 415-423.

5. Williams HC. Epidemiology of Skin Disease. In: Burns T,
Breathnach S, Cox N, Griffiths C, editors. Rook’s textbook
of dermatology. Seventh edition. Oxford: Blackwell Publis-
hing Co., 2004: p. 6.1-6.20.

6. Sagatun A, Segaard A-J, Bjertness E. Youth 2004. Material
and Methods. Folkehelseinstituttet 2006 August 28. Avail-
able from: http://www.thi.no/day/A34847D246.pdf

7. Braae Olesen A, Bang K, Juul S, Thestrup-Pedersen K.
Development and validation of a questionnaire for diag-
nosing atopic dermatitis. Acta Derm Venereol 2001; 81:
277-281.

8. Williams HC, Burney PG, Pembroke AC, Hay RJ. The UK
Working Party’s Diagnostic Criteria for Atopic Dermatitis.
III. Independent hospital validation. Br J Dermatol 1994;
131: 406-416.

9. Asher M1, Montefort S, Bjorksten B, Lai CK, Strachan DP,
Weiland SK, et al. Worldwide time trends in the prevalence
of symptoms of asthma, allergic rhinoconjunctivitis, and
eczema in childhood: ISAAC Phases One and Three repeat
multicountry cross-sectional surveys. Lancet 2006; 368:
733-743.

10. Chalmers DA, Todd G, Saxe N, Milne JT, Tolosana S,



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ngcelwane PN, et al. Validation of the U.K. Working Party
diagnostic criteria for atopic eczema in a Xhosa-speaking
African population. Br J Dermatol 2007; 156: 111-116.
Doshi A, Zaheer A, Stiller MJ. A comparison of current
acne grading systems and proposal of a novel system. Int
J Dermatol 1997; 36: 416—418.

Rademaker M, Garioch JJ, Simpson NB. Acne in school-
children: no longer a concern for dermatologists. BMJ 1989;
298: 1217-1219.

Burton JL, Cunliffe WJ, Stafford I, Shuster S. The preva-
lence of acne vulgaris in adolescence. Br J Dermatol 1971;
85: 119-126.

Burke BM, Cunliffe WJ. The assessment of acne vulgaris
— the Leeds technique. Br J Dermatol 1984; 111: 83-92.
Dalgard F, Svensson A, Holm JO, Sundby J. Self-reported
skin complaints: validation of a questionnaire for population
surveys. Br J Dermatol 2003; 149: 794-800.

Allen BS, Smith JG, Jr. Various parameters for grading acne
vulgaris. Arch Dermatol 1982; 118: 23-25.

Dalgard F, Finlay AY. Need and greed in dermatology: di-
sease and outcome measures in dermatological healthcare
planning. Dermatology 2006; 213: 279-283.

Altman DG, editor. Practical statistics for medical research.
London: Chapman and Hall; 1991.

Livesley EJ, Rushton L, English JS, Williams HC. Clinical
examinations to validate self-completion questionnaires:
dermatitis in the UK printing industry. Contact Dermatitis
2002; 47: 7-13.

Jagou M, Bastuji-Garin S, Bourdon-Lanoy E, Penso-

21.

22.

23.

24.

25.

26.

27.

28.

Validation of skin complaints among adolescents 577

Assathiany D, Roujeau JC. Poor agreement between self-
reported and dermatologists’ diagnoses for five common
dermatoses. Br J Dermatol 2006; 155: 1006—-1012.
Svensson A, Lindberg M, Meding B, Sundberg K, Stenberg
B. Self-reported hand eczema: symptom-based reports do
not increase the validity of diagnosis. Br J Dermatol 2002;
147: 281-284.

Cvetkovski RS, Jensen H, Olsen J, Johansen JD, Agner T.
Relation between patients’ and physicians’ severity assess-
ment of occupational hand eczema. Br J Dermatol 2005;
153: 596-600.

Wau SF, Kinder BN, Trunnell TN, Fulton JE. Role of anxiety
and anger in acne patients: a relationship with the severity
of the disorder. J Am Acad Dermatol 1988; 18: 325-333.
Kilkenny M, Merlin K, Plunkett A, Marks R. The prevalence
of common skin conditions in Australian school students:
3. acne vulgaris. Br J Dermatol 1998; 139: 840—845.
Hanifin JM, Rajka G. Diagnostic features of atopic derma-
titis. Acta Derm Venereol 1980; 44-47.

Feinstein AR, Cicchetti DV. High agreement but low kappa:
1. The problems of two paradoxes. J Clin Epidemiol 1990;
43: 543-549.

Unden AL, Elofsson S. Health from the patient’s point of
view. How does it relate to the physician’s judgement? Fam
Pract 2001; 18: 174—180.

Heydendael VM, de Borgie CA, Spuls PI, Bossuyt PM, Bos
JD, de Rie MA. The burden of psoriasis is not determined
by disease severity only. J Invest Dermatol Symp Proc 2004;
9:131-135.

Acta Derm Venereol 88



