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seal fractures). Radiographs of poor quality or not consisting
of a set of anteroposterior and lateral views were excluded
too. Correct scoring was established by the same group of
specialists based on the full medical records, magnetic resonance imaging (MRI) or computed tomography (CT), additional imaging, and surgical intervention notes.
Finally, 50 cases were randomly selected using Statistical Package for the Social Sciences (SPSS) statistical
software, version 21 (IBM Corp., Armonk, NY, USA).
Table 1 shows the distribution of cases in relation to the
anatomic sites of injury and types of SH classification.

types11. Intraobserver reliability was evaluated using the
mean Cohen’s kappa measurement12-14. Kappa values were
interpreted based on Landis and Koch’s guidelines15.
Standard statistical methods were used for descriptive
statistics. The normality of data distribution was tested according to the Kolmogorov-Smirnov test. Student’s t-test
was used for comparisons between two groups of raters.
Spearman correlation coefficient was used to determine
the correlation between the time training and the number
of correct answers. All statistical tests were two-tailed.
Analyses were performed with SPSS statistical software.

Radiograph processing
Radiographs were processed by Photoshop CS5 Extended, Version 12.0x32 (Adobe, California, USA). All radiographs had personal data protected, and health information masked out. To eliminate repetition bias, all radiographs
were placed in different files. Each file was comprised from
the same radiographs arranged in different sequence. Six
such files were created and used by the raters.

Sample size estimation
The number of radiographs rated was determined
based on the number of independent raters, the classification subclasses as well as the expected kappa value11,16-19.
The kappa difference for interobserver reliability between
groups of different experience ranges between 0.1-0.2 in
other reliability studies14,18-20. To estimate the final sample
size, we took into consideration that clinically important
reliability means a value of kappa ≥0.4, sufficient power is
0.8, and α value is 0.0516,19. The statistical analysis showed
that, in order to find a difference between two individual
raters of a value between 0.1-0.2, at least 130 radiographs
had to be included in the study14,18-20. According to Altaye
et al, duplication of raters limits the need of subjects almost
to the half16. Thus in this study, we increased the number of
raters to 28, so a sample of 50 radiographs was considered
appropriate to reach firm conclusions.

Radiographs’ evaluation
Twenty-eight blinded independent raters participated
in the current study. Three levels of seniority were employed, namely specialists orthopedic surgeons, senior
and junior orthopedic residents. Senior residents had 3-6
years in training, while junior residents had a maximum
of two years in training. One of the six files was randomly
assigned to each rater. Before evaluating the radiographs,
all raters were encouraged to study SH classification.
The interobserver reliability was estimated according to the first evaluation of radiographs to prevent recall
bias. Twelve weeks later, each rater reevaluated a different file (same radiographs in a different order) to determine intraobserver reliability.
Statistics
Kappa statistics were used for evaluating reliability10.
Fleiss’ kappa (κ) was used to estimate agreement among
raters11 and category-specific kappa coefficient to evaluate the interobserver reliability among different fracture

Results
Fourteen specialists and 14 resident orthopedists participated in the study. Residents were divided into two
levels of in training seniority; there were seven junior
residents and seven senior residents (mean five years in
training). Twenty-eight doctors (100 %) responded to the
first evaluation set of radiographs while 24 (response
85.7 %) returned the second set of radiographs.
Interobserver agreement
Overall kappa was 0.45 (p <0.001), representing an

Table 1: Distribution of the 50 randomly selected radiographs of physeal injuries in relation to the anatomic sites of injury and
the types of Salter-Harris classification.
Anatomic site

Type I

Type II

Type III

Type IV

Type V

Overall

Distal radius

2

6

2

0

2

12

Metacarpals and fingers

1

7

2

1

1

12

Distal tibia

1

2

3

1

1

8

Distal fibula

1

1

0

0

1

3

Metatarsals and toes

0

3

2

1

0

6

Proximal humerus

2

2

0

0

0

4

Distal humerus

0

0

1

1

0

2

Distal femur

0

2

1

0

0

3

Overall

7

23

11

4

5

50

