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Comparison between objective assessment and
self-assessment of sexual maturation in children and
adolescents
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Lucia F. C. Pedrosa,* Ricardo F. Arrais®

Abstract

Objective: To assess the correlations between objective assessment and self-assessment of sexual maturation in
the outpatient and school settings.

Methods: Three hundred and nineteen individuals, 178 (96 boys and 82 girls) from an outpatient clinic and 141
(73 boys and 68 girls) from public schools (8.3-18.7 years), of whom 73 individuals (39 girls an d 34 boys) had a body
mass index above the 85th percentile, according to 2000 CDC Growth Chart, were analyzed. All of them were examined
sequentially and individually by two trained physicians after a written consent form was signed by parents or surrogates,
and then submitted to self-assessment using pictures (Tanner stages). Kappa coefficients between examiners and the
self-assessment were calculated based on the collected data. A p value < 5% was established as statistically significant.

Results: No significant difference was observed between correlations obtained from the outpatient clinic and
schools, and both groups were combined for analysis. The correlations obtained by examiners were significantly higher
than those from self-assessment, with a kappa coefficient (and confidence interval) of 0.75 (0.8-0.69) for breasts/
genitals across examiners against 0.27 (0.34-0.20) and 0.29 (0.36-0.22) between the two examiners and the
self-assessment (p < 0.0001).

Conclusions: In the studied sample, self-assessment of the pubertal stage should not replace the objective
assessment made by trained professionals. Improvement of the self-assessment method may validate its use in

population-based studies.

J Pediatr (Rio J). 2009,85(2):135-142: Puberty, sexual development, assessment.

Introduction

Assessment of sexual development and maturation is
essential for the appropriate assessment of growth in chil-
dren and adolescents, and is of paramount importance to the
analysis of adequate somatic growth and of adequate timing
of pubertal development of an individual.* In the early 1960s,
Tanner? proposed a simple and practical method for pubertal
staging, developed through the assessment of English chil-
dren and adolescents and thoroughly revised by Marshall &

Tanner®* in 1969 and 1970. This classification, albeit quite
objective, includes individuals who find themselves in inter-
mediate developmental stages, therefore resulting in classi-
fication differences.

Such differences, in males, are minimized by the classi-
fication of intermediate stages (G2, G3, G4), based on tes-
ticular volume, according to which those boys with a volume
equal to or greater than 4 cm? are at the beginning of the
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pubertal stage. For both sexes, Tanner stage 1 is character-
ized by the absence of pubertal signs, whereas stage 5 corre-
sponds to the final pubertal stage. Under these circumstances,
misclassification occurs very rarely.

Despite the criticisms against the clinical assessment of
pubertal stage by this method, its use has been widely spread
in outpatient routine, without any other concurrent clinical
assessment methods.

The ease with which the method can be used, combined
with situations that hinder the examination of genitals in clini-
cal practice (inappropriate facilities, cultural and emotional
factors, among others) and that often do not allow for an
objective assessment by the examiner, has prompted the
development of research studies that could correlate
self-assessment and the objective assessment carried out by
trained professionals. The validation of self-assessment would
permitits inclusion in research protocols where the objective
assessment by qualified physicians is unavailable or
unsuitable.

Theresults described in the literature are inconsistent with
regard to the efficiency of self-assessment comparatively to
the objective assessment of sexual maturation. Factors such
as the method chosen, cultural characteristics, notions of
self-image (influenced by the presence or not of overweight,
nutritional condition that is knowingly associated with prob-
lems related to self-image perception) are certainly account-
able for discrepant results in different populations.

The first studies, back in the early 1980s, showed appar-
ently thriving results,®® with correlation indices greater than
80% in two studies. One of these studies was conducted by
Saito® in a Brazilian sample using the same self-assessment
method described in the present study. As studies advanced,
the first impressions of good accuracy began to be ques-
tioned, in general terms”-® and in specific situations involving
racial®'! and sociocultural?-* differences and even in the
presence of diverse clinical conditions that potentially led to
discrepancies, such as obesity'>*® and chronic diseases that
impair normal development and self-image (cystic fibrosis,*”
anorexia nervosa'® or delayed pubertal development®),
revealing variable degrees of accuracy of self-assessment,
usually favoring objective assessment to the detriment of the
former. A recent study, conducted with 130 girlsand 110 boys,
compared self-assessment with the objective assessment
made by a pediatric endocrinologist. There was misclassifica-
tion of the girls into Tanner stages in 40% with regard to
breasts and in 23% with regard to pubic hair. As to boys, 39%
misclassified their pubic hair stage. No statistical difference
was observed as to the ages of the children who self-assessed
correctly and those who self-assessed incorrectly, and no
independent predictors were identified for the correction of
Tanner stages. These findings prompted the authors to con-
clude that pubertal self-assessment in children and adoles-
cents is not reliable.?°
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The present study aims to determine the correlation
between self-assessment and objective assessment of puber-
tal maturation in a sample of children and adolescents exam-
ined at an outpatient clinicand at public schools of Natal, state
capital of Rio Grande do Norte, Brazil. In addition, it verifies
whether overweight plays any role in such correlations. The
final results of these studies should provide subsidies for the
adoption or not of pubertal self-assessment in epidemiologi-
cal studies in this population.

Methods

The research protocols of outpatient individuals were
approved by the Research and Ethics Committee of Univer-
sidade Federal do Rio Grande do Norte (UFRN) (CONEP
114314/CEP-UFRN 187-06), and in schools, by the Research
and Ethics Committee of Hospital Universitario Onofre Lopes,
affiliated with UFRN (CONEP 141855/CEP-HUOL 67-07). After
the signature of the informed consent form, girls aged 8 years
or older and boys aged 9 years or older, without chronic dis-
eases, were included in the study. The following individuals
were excluded: Patients being treated with growth hormone
(GH), luteinizing hormone-releasing hormone (LHRH) ana-
logs and sex steroids; patients followed up for delayed or early
sexual development, even without any treatment; patients
with confirmed genetic syndromes; and patients with con-
firmed cognitive deficit. Therefore, 319 patients were
included: 178 assessed at the Pediatric Endocrinology Outpa-
tient Clinic Heriberto Ferreira Bezerra, affiliated with the hos-
pital complex of UFRN, and 141 students enrolled in municipal
public schools of Natal. Inclusion criteria were similar at the
outpatient clinic and at schools. At the outpatient clinic, indi-
viduals were assessed sequentially and all participants who
matched the age thresholds and who did not meet any exclu-
sion criteria were invited to take part in the study, with mini-
mal loss. At schools, individuals were randomly selected at
first, and the selected ones, who participated in the research
protocol (which included blood tests) represented losses of
15 and 20% (refusal to participate and loss to follow-up).

Participants were evaluated in terms of pubertal develop-
ment by Tanner criteria applied by two physicians, in alter-
nate turns during normal physical examination. The first
physician was a properly trained resident doctor/medical
graduate student (examiner 1) and the second one was the
preceptor (examiner 2). The assessment of sexual matura-
tion was carried out individually at the end of the clinical
examination, in the presence of parents or surrogates, with
the child/adolescent lying on an appropriate stretcher and in
an environment that allowed for proper privacy. Testicular vol-
ume was measured in order to help distinguish between
stages, especially between G1 and G2 (atleast one of the tes-
ticles measuring 4 cm? or more), using Prader orchidometer
and the classification proposed by Marshall & Tanner> for char-
acterization of testicular volume. However, testicular volume
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Pubertal self-assessment (female)

Indicate which stage is closest to yours:

PUBIC HAIR

1 - No pubic hair

First indicate the stage corresponding to pubic hair growth and then the stage corresponding to breast development.

BREASTS

Figure 1 - Pictures used for self-assessment of girls?

was not tabulated. After that, self-assessment was per-
formed by having participants choose the specific pictures for
Tanner stages of sexual maturation (breasts and pubic hair
for girls; genitals and pubic hair for boys) that best described
their current stage of development (Figures 1 and 2).

The answers were written in a specific table containing
patient’s initials, medical chart number (in case of outpa-
tients), age, sex, body mass index (BMI) and assessment of
sexual maturation by examiner 1 and examiner 2, along with
the self-assessment. For BMI, the criteria for risk of over-
weight and overweight were used, according to the cutoff
points suggested by 2000 CDC Growth Chart.?! The data were
analyzed by calculating the kappa coefficient, using Statis-
tiXL software (version 1.7 beta). The analysis was performed
by all participants and by groups divided into only boys, only
girls, those with BMI = 85th percentile and boys and girls with
BMI > 85th percentile. They were categorized into: poor con-
cordance, coefficients < 0.2; fair concordance, between 0.2
and 0.4; moderate concordance, between 0.4 and 0.6; good
concordance, between 0.6 and 0.8; and excellent concor-
dance, between 0.8 and 1.0. Associations whose confidence

intervals did not overlap across the compared groups were
considered to be statistically different. All correlations
obtained with p < 0.05 were statistically significant.

Results

The best coefficient in the assessment of breasts or geni-
tals including all 319 participants was obtained when the
examination was performed by the examiners, with a kappa
coefficient of 0.75 (good concordance). The coefficients
between the examiners’ assessment and self-assessment
showed fair concordance (kappa coefficient of 0.27 between
examiner 1 and the participants, and 0.29 between examiner
2 and the participants), and were statistically lower than those
provided by the objective assessment of physicians.

When the whole group of participants was analyzed, there
was greater symmetry in the assessment of pubic hair
between both examiners, with a kappa coefficient of 0.79
(good concordance). In the assessments between examiner
1 and the participants and between examiner 2 and the par-
ticipants, the coefficients corresponded to 0.42 and 0.46,
respectively (both showing moderate concordance)
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Pubertal self-assessment (male)

Indicate which stage is closest to yours:

PUBIC HAIR

1 - No pubic hair

First indicate the stage corresponding to pubic hair growth and then the stage corresponding to genitals.

GENITALS

Figure 2 - Pictures used for self-assessment of boys?

By analyzing only the 169 male participants, the concor-
dance between examiners yielded a better coefficient, both
in terms of pubic hair and genitals (0.75 and 0.71, respec-
tively). In the assessment of genitals, boys had a coefficient
of 0.21 and 0.22 in the examinations made by examiners 1
and 2, respectively. Likewise, for pubic hair, the coefficients
corresponded to 0.36 and 0.39 when the same groups were
evaluated.

Among the 150 girls analyzed, the coefficients between
medical professionals with regard to the examination of
breasts and pubic hair corresponded to 0.77 (good concor-
dance) and 0.82 (excellent concordance), respectively. In the
self-assessment of breasts, the coefficients were 0.28 and
0.32 when examined by participants and examiner 1 and by
participants and preceptors, with fair concordance in both
cases. Girls self-assessed the staging of pubic hair with mod-
erate concordance, obtaining coefficients of 0.47 between
participants and examiner 1 and of 0.52 between partici-
pants and examiner 2. Albeit significant, these associations
are lower than those obtained between examiners.

When only the group of 73 participants (boys and girls)
with overweight or risk of overweight were considered, exam-
iners found higher coefficients for the examination of breasts/
genitals and pubic hair (0.75 and 0.72, respectively). The
comparison between participants and examiner 1 yielded a
coefficient of 0.25 for the assessment of breasts/genitals and
of 0.39 for pubic hair. The self-assessment of breasts/
genitals and of pubic hair compared to the examination per-
formed by examiner 2 yielded coefficients of 0.38 and 0.42,
respectively.

Among the 36 male participants with BMI > 85th percen-
tile, examiners found a coefficient of 0.77 for the assessment
of genitals and of 0.66 for pubic hair. The coefficients between
examiners and participants could not be determined due to
technical limitations (there were no individuals representing
at least one of Tanner stages, thus hindering the calculation
of the kappa coefficient).

Among the 37 female participants with BMI > 85th per-
centile, the coefficients, although higher between examiners
(0.71 for breasts and 0.75 for pubic hair), when compared to
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Table 1 - Kappa coefficient for participants of both sexes and the group with BMI > 85th percentile of weight, including confidence intervals

Groups kappa 959%CI
Boys and girls, n = 319 (8.3-18.7 years)
Genitals or breasts (Tanner)
E1xE2 0.75 0.80-0.69
E1 x SA 0.27 0.34-0.20
E2 x SA 0.29 0.36-0.22
Pubic hair (Tanner)
E1xE2 0.79 0.84-0.74
E1 x SA 0.42 0.49-0.35
E2 x SA 0.46 0.53-0.39
Boys and girls with BMI > 85th percentile n
=73 (8.8-18.7 years)
Genitals or breasts (Tanner)
E1xE2 0.75 0.86-0.63
E1xSA 0.25 0.39-0.10
E2 x SA 0.38 0.52-0.23
Pubic hair (Tanner)
E1xE2 0.72 0.84-0.60
E1 x SA 0.39 0.53-0.24
E2 x SA 0.42 0.56-0.27

95%CI = 95% confidence interval; BMI = body mass index; E1 = examiner 1; E2 = examiner 2; SA = self-assessment.

those obtained by the comparison with the self-assessment
(0.33 and 0.45 for breasts and pubic hair by examiner 1 and
0.43 and 0.45 for breasts and pubic hair by examiner 2), do
not allow us to affirm that these values were significantly dif-
ferent because the adopted confidence intervals were inter-
polated. The data on the associations between all compared
groups are shown in Tables 1 to 3.

Discussion

The data obtained show that the assessment of pubertal
stages in the populations of students and outpatients, per-
formed by trained physicians, yields more reliable results than
self-assessment, especially regarding the assessment of
breasts, with slightly higher coefficients when compared to
the assessment of genitals (without significant difference
between sexes). Also, in the assessment of pubic hair, the
most reliable results were those found by examiners, although
participants usually assessed pubic hair growth more cor-
rectly than they did with respect to their breasts/genitals. The
associations, although significant, are effectively lower in
self-assessments, yielding fair coefficients in relation to the
good coefficients provided by medical evaluation. These data
significantly differ from those published by Saito,® who found
good concordance between objective assessment and
self-assessment of pubertal development in a considerably

smaller outpatient population of adolescents using similar pic-
tures to those shown in the present study. The results also
differ from the data described by Desmangles et al.2®in 2006,
in which these authors concluded that self-assessment of
pubertal developmentin a North American population was not
reliable, bearing some resemblance to the results published
by Martin et al.,?? who observed significant, but moderate,
concordance between objective assessment and
self-assessment of boys by means of pictures and drawings.
The sequence of their work, with girls assessed by physical
education teachers, in 2002, yielded the same results as their
study with boys, with moderate concordance, and the authors
concluded that self-assessment was useful.?3

In boys who were assessed separately, the reliability of
self-assessment was also lower in relation to the examination
performed by trained physicians given that only fair concor-
dance was obtained for the self-assessment of genitals and
pubic hair. When only the results obtained for the girls were
considered, the importance of Tanner staging by a physician
was shown by excellent concordance between the two exam-
iners with respect to public hair and by good concordance with
respect to breasts. Female participants also showed that they
performed a better self-assessment of their pubic hair than of
their breasts, with moderate versus fair concordance, respec-
tively. This finding may be related to better perception of
self-image by the girls than by the boys.



140 Jornal de Pediatria - Vol. 85, No. 2, 2009

Objective assessment and self-assessment of sexual maturation - Azevedo JC et al.

Table 2 - Kappa coefficient for male participants and the group with BMI > 85th percentile, including confidence intervals

Groups kappa 959%CI
Boys, n = 169 (9-18.7 years)
Genitals (Tanner)
E1xE2 0.71 0.79-0.63
E1 x SA 0.21 0.31-0.11
E2 x SA 0.22 0.32-0.12
Pubic hair (Tanner)
E1xE2 0.75 0.83-0.67
E1 x SA 0.36 0.46-0.26
E2 x SA 0.39 0.49-0.29
Boys with BMI > 85th percentile n = 36
(9-18.7 years)
Genitals (Tanner)
E1xE2 0.77 0.92-0.58
E1xSA *
E2 x SA *
Pubic hair (Tanner)
E1xE2 0.66 0.85-0.47
E1 x SA *
E2 x SA *

95%CI = 95% confidence interval; BMI = body mass index; E1 = examiner 1; E2 = examiner 2; SA = self-assessment.
* Not calculated due to lack of corresponding values (Tanner stages) in some subgroups.

The coefficient between medical assessment was similar
(kappa = 0.75) in participants with or without overweight or
risk of overweight, especially in the assessment of breasts/
genitals, which had good concordance. However, medical
assessment is the most reliable in Tanner staging, showing
higher coefficients, as self-assessment yielded fair concor-
dance for breasts or genitals and moderate concordance with
respect to pubic hair. Bonat et al.,® in 2002, concluded that
obese girls overestimated Tanner stage with regard to their
breasts and that obese and nonobese boys significantly over-
estimated the staging of pubic hair. Therefore, the authors
decided not to recommend pubertal self-assessment of
breasts in girls and of pubic hair in boys. The statistical analy-
sis in the present study shows that, in the group of girls with
overweight or risk of overweight, self-assessment has lower
correlations, although without significant difference in rela-
tion to the examination performed by trained physicians, but
among these, correlation was good with respect to the assess-
ment of pubic hair and breasts, whereas self-assessment
showed moderate concordance for both variables. In the
group of boys with BMI > 85th percentile, the correlation
between the assessment made by physicians was good with
respect to genitals and pubic hair.

A study undertaken in Thailand by Wacharasindhu et al.,**
in 2002, revealed that the accuracy of self-assessment was

better when patients were given a longer time for
self-assessment. Another factor that could possibly increase
the efficiency and reliability of self-assessment concerns the
quality of the graphical material used, despite the fact that
two similar studies carried out in 2001 and 2002 by Martin et
al.?? and by Bojikian et al.,2® respectively, did not demon-
strate a significant difference between self-assessment of
boys and girls by means of pictures or drawings. Evidence of
good-quality graphical material as a factor of better correla-
tion in self-assessment of pubertal stages was suggested by
a recent work performed in Hong Kong by Chan et al.,?* who
assessed 354 Chinese children and adolescents aged 8 to 18
years, comparing the self-assessment made with the help of
explanatory drawings of Tanner stages with a later objective
assessment carried out by properly trained physicians. Appar-
ently, it is not enough just to improve the graphical material
by adding explanatory texts if the limited intellectual capac-
ity still observed in part of our population is not taken into
account. This is, indeed, a more complex task, as pointed out
by Guimaraes & Costa Passos.!?

The present study shows that, in the studied population,
the use of images from Tanner’s original classification yields
significant associations; however, these associations are
effectively lower in self-assessments, and therefore, objec-
tive assessment by trained professionals should not be
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Table 3 - Kappa coefficient for female participants and the group with BMI > 85th percentile, including confidence intervals

Groups kappa 959%CI
Girls, n = 150 (8.3-17.9 years)
Breasts (Tanner)
E1 xE2 0.77 0.85-0.69
E1 x SA 0.28 0.38-0.18
E2 x SA 0.32 0.42-0.22
Pubic hair (Tanner)
E1xE2 0.82 0.89-0.75
E1 x SA 0.47 0.57-0.37
E2 x SA 0.52 0.62-0.42
Girls with BMI > 85th percentile n = 37
(8.8-17.9 years)
Breasts (Tanner)
E1xE2 0.71 0.89-0.53
E1xSA 0.33 0.54-0.11%*
E2 x SA 0.43 0.64-0.21*
Pubic hair (Tanner)
E1xE2 0.75 0.91-0.59
E1 x SA 0.45 0.65-0.25*
E2 x SA 0.45 0.65-0.25%*

95%CI = 95% confidence interval; BMI = body mass index; E1 = examiner 1; E2 = examiner 2; SA = self-assessment.
* Groups with interpolated confidence intervals between the correlations obtained from examiners’ assessment and from the comparison between exam-

iners and self-assessment.

replaced with self-assessment of sexual maturation by Tan-
ner stages.
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