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Abstract 

Background: Depressive symptoms in the young constitute a public health issue. The current study aims to esti-
mate: (a) the frequency of depressive symptoms in a sample of final grade elementary-school children in Cyprus, (b) 
the association among frequency of depressive symptoms, gender and nationality and, (c) the metric properties of 
the Greek-Cypriot version of the children’s depression inventory (CDI).

Methods: A descriptive cross-sectional study with internal comparison was performed. The occurrence of depressive 
symptoms was assessed with the CDI, which includes 5 subscales: depressive mood, interpersonal difficulties, ineffec-
tiveness, anhedonia and negative self-esteem. Clinical depressive symptoms were reported as CDI score ≥19. CDI was 
anonymously and voluntarily completed by 439 schoolchildren [mean age 12.3 (±0.51) years old] from fifteen public 
elementary schools (217 boys and 222 girls), yielding a response rate of 58.2%. The metric properties of the CDI were 
assessed in terms of internal consistency reliability and construct validity via exploratory factor analysis (rotated and 
unrotated principal component analysis). Descriptive and inferential statistics were explored.

Results: 10.25% of Cypriot schoolchildren reported clinical depressive symptoms (CDI score ≥19). Statistically sig-
nificant differences were reported between boys and girls in all five subscales of the CDI. Girls reported higher scores 
in “Depressive mood”, “Negative self-esteem” and “Anhedonia” subscales, while boys scored higher in “Interpersonal 
difficulties” and “Ineffectiveness” subscales. There were no statistically significant differences among ethnicity groups 
regarding the entire CDI or the subscales of it. Concerning the metric properties of the Greek-Cypriot version of the 
CDI, internal consistency reliability was adequate (Cronbach’s alpha = 0.84). Factor analysis with varimax rotation 
resulted in five factors explaining 42% of the variance.

Conclusions: The Greek-Cypriot version of the CDI is a reliable tool for the assessment of the severity of depressive 
symptoms in schoolchildren. Institutional counseling services, as well as interventions aiming to empower the young 
need to address the different psychological needs of boys and girls. Longitudinal studies within this cultural context 
may be warranted, with special attention to other factors related to depressive symptoms and low self-esteem in 
schoolchildren, such as suicidality or bullying.
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Background
The occurrence of depressive symptoms in children and 
young people constitutes a serious public health issue 
[1], addressed by the WHO [2, 3]. It is recognized as a 

common, however unbearable, disturbance in these 
populations, affecting all areas of functioning, such as 
motivation, cognitive performance, emotions, mood, and 
perception of self-worth [4]. Moreover, depressive symp-
toms in schoolchildren may disrupt the course of life dur-
ing a critical period for learning and social development 
[5]. Depressive symptoms may affect students of any age, 
gender, ethnicity and socio-economic status [6].
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International population-based studies in children 
aged 7–13  years show that the occurrence of severe 
depressive symptoms ranges from 4% to as high as 26.1% 
[7–16]. Specifically, in an epidemiological research car-
ried out in the USA, it was estimated that 20–46% of 
boys and 25–56% of girls in puberty, as well as 15–20% 
of boys in childhood would report depressive symptoms 
at some point in their life [17]. Moreover, wealth of pub-
lished evidence shows that childhood and adolescence 
are periods of life associated with the onset of depressive 
episodes, and that there is a dose- response relationship. 
Other studies argue that the severity of the first episode 
of depressive symptoms, as well as the age of occurrence 
are both associated with the outcome of the episode 
[10–13, 15, 17, 18], making early screening of depres-
sive symptoms in the young extremely important. How-
ever, there is scant data with regard to the prevalence of 
such symptomatology in elementary students [2], and, to 
the best of our knowledge, there is no such data in the 
Cypriot schoolchildren population, either. Additionally, 
depressive symptoms in the young have been shown to 
be associated with life-threatening behaviors, such as sui-
cidal attempts or self-harming, with the female gender 
identified as a risk factor for the latter [19]. As a result, 
the WHO has declared the need for data on the preva-
lence of depressive symptoms in the young, particularly 
with regard to gender differences and cultural-related 
factors, so that the necessity for relevant intervention is 
illustrated [20, 21].

Nevertheless, there has been conflicting evidence 
regarding the association between gender and depres-
sive symptoms among children and adolescents; some 
researchers report more than doubling of relevant symp-
tomatology in boys as compared to girls [22–30], whereas 
others find girls to be more affected or to have equal 
rates with boys [10, 15, 31]. Additionally, the association 
between depressive symptoms and ethnicity in children 
is being debated. There has been literature suggest-
ing a possible causal relationship between ethnicity and 
depressive symptoms in children [15, 31], while other 
researchers doubt that such an association exists [11, 32, 
33].

Aim
The current study aims to add evidence to existing lit-
erature by: (a) estimating the frequency of depressive 
symptoms in a sample of final grade elementary-school 
children in Cyprus, (b) exploring the association among 
frequency of depressive symptoms, gender and nation-
ality, and (c) investigating the metric properties of the 
Greek-Cypriot version of the children depression inven-
tory (CDI).

Methods
Study population and design
Design
A descriptive cross-sectional study with internal com-
parisons was performed in 2009 on a nationwide pub-
lic-school-based sample of Greek-Cypriot children aged 
11–13 in Limassol, Cyprus.

Sampling
The total number of final-year attendees of public elemen-
tary schools in the metropolitan area of Limassol during 
the school year 2008/9 was 1536 [34]. Study sample esti-
mation based on the tables of Cohen on detecting a mod-
erate correlation effect, applying a statistical power of 
80% and a level of statistical significance of 0.05, yielded 
a required sample of 308 schoolchildren. Initially, we 
decided to approach more than double the calculated sam-
ple-size, because we anticipated: firstly, parental refusal to 
offer their consent, and, secondly, the likelihood of school-
children being absent from class on the day of question-
naire filling. Fifteen schools were randomly selected from 
a list containing all 42 public elementary schools in the 
Limassol area. All 791 children cumulatively attending 
these schools were intended for study inclusion, irrespec-
tive of age, gender and ethnicity. As expected, a significant 
number of children were not included in the sample either 
because they were absent the day of recruitment (n = 21) 
or because parents declined to consent (n = 331). A final 
total of 439 children comprised the sample of the study 
(response rate 58.2%) (Fig. 1).

Data collection
Data collection was achieved through printed self-
reported questionnaires. Each questionnaire comprised 
two parts. Part A included the demographic variables 
and Part B the CDI instrument for the assessment of 
depressive symptoms in schoolchildren. The question-
naires were distributed to children during class time 
(either in classrooms or labs). Prior to data collection, 
the primary investigator visited the selected schools in 
order to inform the principal and the teachers about the 
study. After this briefing, the primary investigator vis-
ited the classrooms explaining the aim of the study to the 
pupils in a comprehensive manner as well as distributing 
a sheet with the written explanation of it to them. The 
same sheet was given to parents by the primary inves-
tigator during pick-up time, when they had the oppor-
tunity to ask questions about the study. Then, parents 
were asked to return the form signed the day after, if 
they wished their kids to participate in the study. Reas-
surance was given that refusal to participate in the study 
would not have any consequences whatsoever for the 
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schoolchild. Additionally, both parents had to sign the 
consent form. The day after, each teacher collected the 
signed forms, while a reminder and an extra week’s time 
was given for those who had not returned their forms. 
After a week, the primary investigator visited the school 
again and distributed the printed questionnaires to those 
students whose parents had eventually provided consent. 
The questionnaires were returned in a collection box in 
sealed envelopes to ensure anonymity. Data collection 
took place during a school period free of mid-term or 
final examinations or other potentially stressful, study-
related activities.

Ethical approval
The study was approved by the National Bioethics Com-
mittee, as well as the Ethics Committee of the Ministry of 
Education of Cyprus.

Instruments
Socio‑demographic data questionnaire
Socio-demographic characteristics of the sample were 
assessed using a questionnaire specifically designed for 
the present study. This included individual characteristics 
(age, gender, and ethnicity).

The children’s depression inventory (CDI)
The children’s depression inventory (CDI) by Maria 
Kovacs [35, 36] is the most widely used and best studied 
instrument for the assessment of depressive symptoms in 
children. Previous research has confirmed the reliability 
and validity of the CDI in both clinical and non-clinical 
populations [35–37]. When administered to non-clinical 
population, the internal consistency reliability in terms 
of Cronbach’s alpha ranges from 0.76 to 0.88 [37], while 
its test-retest reliability has also been confirmed in pre-
vious studies [15, 35, 36]. With regard to the Greek ver-
sion of the scale in schoolchildren, internal consistency 
reliability has been found 0.80 (Cronbach’s alpha), while 
split half reliability has been reported between 0.795 and 
0.798 [15].

The scale comprises 27 items that quantify the severity 
of experienced depressive-related states, such as tearful-
ness, anhedonia, negative self-evaluation, suicidal think-
ing or hypochondriasis. For each item the respondent 
has three options with regard to the answers: 0: indicat-
ing absence of symptoms; 1: indicating mild symptoms; 
and 2: indicating severe symptoms. The total score ranges 
from 0 to 54. The 27 items are grouped into five subscales 
that correspond to the five major categories of depressive 
symptoms: (a) depressive mood, (b) interpersonal diffi-
culties, (c) ineffectiveness, (d) anhedonia, and (e) negative 
self-esteem [35, 36].

Although this instrument has been validated in the 
Greek language in previous studies [15], it has not been 
used in the Cypriot population before, and particularly 
among children populations. As a result, the metric 
properties of the instrument had to be tested. The trans-
lation of the instrument into the Greek language followed 
relevant guidelines [37, 38]. The first step was a for-
ward–backward–forward translation. The original Eng-
lish questionnaire was translated twice by two translators 
working independently. Then, all translated items were 
compared, in order to generate a single version for each 
item. The items were then translated back into English, 
so they could be compared with the items of the original 
English version. Thus, the final version of the Greek-lan-
guage CDI questionnaire was produced.

Data analysis
The Statistical Package for Social Sciences Software 
(SPSS-version 17) was used to analyze data. With regard 
to the metric properties of the CDI scale, internal con-
sistency reliability was tested by Cronbach’s alpha coef-
ficient and Guttman split-half alpha for the entire scale, 
while Cronbach’s alpha was also calculated for each of 
the five subscales. Additionally, item-to-scale and sub-
scale-to-scale correlations by Pearson r coefficient were 

Students listed in all 15 
randomly selected schools

(n = 791)

Students excluded due to 
parent denial of consent 

(n = 331)

Students whose parents 
consent to participate in the

study
(n = 460)

Students who were absent 
from classrooms the day of 

data collection 
(n = 21)

Students finally included in 
the sample of the study

(n = 439)

Fig. 1 Respondents’ enrolment in the sample of the study
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tested. The construct validity of the Greek-Cypriot ver-
sion of the CDI scale was tested by exploratory factor 
analysis. Firstly, principal component analysis and unro-
tated factor solution were performed. The maximum-
likelihood method was used for factor extraction [39]. 
Only factors that accounted for variances greater than 
1 (eigenvalue >1) were included, and the number of fac-
tors was confirmed by examination of the scree plot. 
Further, the Varimax orthogonal rotation was used to 
minimize the number of variables that had high load-
ings on a factor, thus identifying meaningful factors. 
Following factor extraction, factor contents were tested 
by computation of internal consistency coefficients 
(alphas) [39].

Normality test and descriptive statistics of all variables 
were explored and mean values (M) and standard devia-
tions (SD) were estimated. The severity of depressive 
symptoms, both overall (entire CDI) and components-
related (CDI subscales) were calculated by summing the 
mean cumulative value of all entries in the rank-ordered 
questions. Floor and ceiling effects were calculated 
based on the percentages of scores at the extremes of the 
scaling range. Floor and ceiling effects were considered 
to be present when 15% of respondents had the mini-
mum or maximum possible scores on a given dimension, 
respectively. Comparisons on categorical variables were 
carried out with the Chi square test, while the differ-
ences between the mean values of continuous data for 
different groups were investigated with the non-para-
metric Mann-Whitney U and Kruskal-Wallis tests in the 
case of variables not following the normal distribution. 
A cut-off point of 19 was introduced in order to iden-
tify children manifesting clinically relevant depressive 
symptoms, since, according to international literature, 
the score of 16–18 which had been used extensively as 
the cut-off point for the presence of clinically relevant 
depressive symptoms resulted in approximately 15–20% 
of false positive measurements, leading other research-
ers to suggest that a higher cut-off point may be used 
[35–37]. A significance level of 0.05 was applied in all 
comparisons.

Results
Demographic characteristics of the sample
The final sample consisted of 439 children, who suc-
cessfully completed the data collection tool. Of these, 
217 (49.4%) were boys and 222 girls (50.6%). Their mean 
age was 12.3  years (minimum value  =  11, maximum 
value  =  13; standard deviation  =  0.51). All students 
(439) lived in metropolitan areas. The vast majority were 
of Cypriot origin (n  =  390, 88.8%), while 49 students 
(n = 49, 11.2%) had different ethnicities.

Scores in the CDI scale and subscales
The mean score [±Standard Deviation (SD)] in the entire 
CDI scale (overall mean score) for the study sample 
(n = 439) was 9.7 (±6.8) [scale range (SR): 0–54], which 
denotes non-clinically relevant depressive symptoms. 
The mean scores in each of the five subscales of the CDI 
scale are presented in Table  1. The highest mean score 
was reported in the Anhedonia subscale and the lowest 
in the interpersonal difficulties subscale.

With regard to the mean score of the entire CDI scale 
(overall mean score), there was no statistically signifi-
cant difference across gender [CDI scores boys (n = 217): 
minimum value  =  0, maximum value  =  34; mean 
value  =  9.23; standard deviation  =  6.44] [CDI scores 
girls (n  =  222): minimum value  =  0, maximum  =  32; 
mean value =  10.28; standard deviation =  7.13] Mann-
Whitney U, p = 0.143). Similarly, no statistically signifi-
cant differences were noted across ethnicity groups [CDI 
scores Cypriots (n  =  390): minimum value  =  0, maxi-
mum value  =  34; mean value  =  9.71; standard devia-
tion  =  6.78] [CDI scores Others (n  =  222): minimum 
value = 0, maximum = 29; mean value = 10.18; standard 
deviation = 7.12] (Mann-Whitney U, p = 0.77).

Frequency of clinically relevant depressive symptoms 
(CDI ≥ 19) and associations with gender and ethnicity
The frequency of clinically relevant depressive symp-
toms [CDI score  ≥19] in the study sample (N  =  439) 
was 10.25%, since 45 respondents (17 boys and 28 girls) 
scored 19 or above in the overall CDI. Although the 

Table 1 Mean scores in the CDI scale and subscales in the study sample (n = 439)

SR scale range

CDI scale & subscales Minimum  
value

Maximum  
value

Mean  
value

Standard  
deviation

Standard 
error

CDI entire scale (27 items SR: 0–54) 0.00 34.00 9.7 6.8 0.1

Depressive mood subscale (6 items, SR: 0–12) 0.00 10.00 2.34 2.1 0.1

Inter-personal difficulties subscale (4 items, SR: 0–8) 0.00 6.00 0.95 1.0 0.1

Ineffectiveness subscale (4 items, SR: 0–8) 0.00 7.00 1.60 1.5 0.1

Anhedonia subscale (8 items, SR: 0–12) 0.00 13.00 3.01 2.5 0.1

Negative self esteem subscale (5 items, SR: 0–10) 0.00 8.00 1.84 1.7 0.1
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frequency of clinically relevant depressive symptoms 
(CDI ≥ 19) was higher in girls and children of other eth-
nicities, both differences were not statistically significant 
[(x2 by gender, p =  0.099), (x2 by ethnicity, p =  0.137) 
(Table 2).

Mean scores in the entire CDI scale and each CDI subscale 
in the group of respondents reporting clinically relevant 
depressive symptoms in the entire CDI scale (CDI ≥ 19) 
(n = 45)
The mean value in the entire CDI scale (overall mean 
score) in the group of schoolchildren who reported clini-
cally relevant depressive symptoms (n = 45) (CDI ≥ 19) 
was 25.37 (minimum value = 19, maximum value = 34; 
standard deviation = 3.7). In this group of schoolchildren 
the most severe symptom in terms of intensity was anhe-
donia and the less severe regarded interpersonal difficul-
ties (Table 3).

Although there was no statistically significant differ-
ence in the entire score of the CDI scale between boys 
and girls (Mann Witney-U, p = 0.395), as well as between 
Cypriot and non-Cypriot schoolchildren (Mann Witney-
U, p  =  0.341) in this group of respondents, however, 
statistically significant differences were noted between 
boys and girls in the mean scores in all five subscales of 
CDI scale (Table  4). The mean scores of clinically rel-
evant symptoms in the “Depressive mood”, “Negative 
self-esteem” and “Anhedonia” subscales were statistically 

significantly higher in girls compared to boys (Mann 
Witney-U, p  =  0.022–0.038). At the same time, boys 
exhibited statistically significantly higher mean score of 
clinically depressive symptomatology in the subscales 
“Interpersonal difficulties” and “Ineffectiveness” (Mann 
Witney-U, p = 0.034–0.042) (Table 4).

Metric properties of the child depression inventory (CDI)
With regard to the overall scoring on the entire CDI, it 
was found that Cypriot schoolchildren scored between 
0 (floor = 3%) and 34 (3.5%), with no ceiling effect hav-
ing occurred (total maximum score in the CDI scale 
was 54). As for the internal consistency reliability, the 
Cronbach’s alpha coefficient for the entire CDI scale was 
a = 0.845, and Guttman split-half alpha was 0.89; Cron-
bach’s alpha for the four out of 5 subscales of the CDI 
was 0.54 < a < 0.64 (Table 5). These values are in line with 
international literature, where a range of 0.71 to 0.89 for 
the entire CDI scale has been reported [36] while the 
subscale range has been reported as lower than 0.60 and 
higher than 0.57. Taking these into consideration, one 
could argue that the ‘Interpersonal difficulties’ subscale 
exhibited a relatively low internal consistency reliability 
in terms of Cronbach’s alpha coefficient (a = 0.32) com-
pared to existing literature [36]. Indeed, in this subscale 
the item 12 exhibited low loading with the rest of the 
items in factor analysis, while at the same time it exhib-
ited stronger loading with the anhedonia subscale, as well 

Table 2 Frequency of clinically relevant (CDI total score ≥19) and non-clinically relevant (CDI total score <19) depressive 
symptoms across gender and ethnicity groups in the study sample (n = 439)

Total sample Children reporting  
non-clinically relevant 
depressive symptoms

Children reporting  
clinically relevant  
depressive symptoms

X2 DF p value

N % N % Ν %

Gender 2.72 1 0.099

Male 217 49.4 200 92.2 17 7.8

Female 222 50.6 194 87.4 28 12.6

Ethnicity 2.21 1 0.13

Cypriot 390 88.8 353 90.5 37 9.5

Other 49 11.2 41 83.7 8 16.3

Table 3 Mean scores in the CDI scale and subscales in the group of participants with clinically relevant depressive symp-
toms (CDI ≥ 19) (n = 45)

CDI subscales Minimum value Maximum value Mean value Standard deviation Standard error

Depressive mood subscale (6 items, SR: 0–12) 1.00 10.00 6.35 1.73 0.1

Inter-personal difficulties subscale (4 items, SR: 0–8) 0.00 6.00 1.95 1.38 0.1

Ineffectiveness subscale (4 items, SR: 0–8) 0.00 7.00 3.75 1.63 0.1

Anhedonia subscale (8 items, SR: 0–12) 3.00 13.00 7.40 2.55 0.1

Negative self-esteem subscale (5 items, SR: 0–10) 1.00 8.00 4.91 1.64 0.1
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as with the depressive mood subscale (Table 6). C5 Fur-
thermore, no difference was noted in the loading of item 
12 with regard to gender groups.

Furthermore, the item-to-scale correlations regarding 
the entire CDI (27 items) are presented in Table  7. The 
Pearson’s r coefficient ranged between 0.10 and 0.52. The 
item-to-scale correlations, as well as the subscale-to-scale 
correlations in each subscale are presented in Table  5,. 
With regard to subscale-to-scale correlation, statistically 
significant positive moderate to strong correlations were 
observed (0.36 < r < 0.68, p < 0.01). In Tables 5 and 7 we 
present both corrected (item excluded from the scale), 
and uncorrected (item included in the scale) correlational 
values.

With regard to the construct validity of the scale, 
exploratory factor analysis of the principal components, 
unrotated, produced 7 factors that explained 50% of the 
observed variance. Therefore, it was deemed appropri-
ate to proceed with the rotated solution. The aim was 
to confirm the clustering of items into factors which 
should represent the constructs represented in the sub-
scales [39]. The findings confirmed the construct valid-
ity of the 27-item CDI scale. The maximum likelihood 

factor analysis with Varimax rotation resulted in 5 factors 
that accounted for the 41.05% of the variance (Factor 1: 
eigenvalue 2.97, 11.0% of variance; Factor 2: eigenvalue 
2.74, 10.1% of variance; Factor 3: eigenvalue 2.21, 7.80% 
of variance; Factor 4: eigenvalue 1.81, 6.73% of vari-
ance; Factor 5: eigenvalue 1.44, 5.33% of variance). The 
extracted factors fell into five groups which reflected the 
five dimensions of the CDI in line with the reports by the 
constructors [35, 36]. Minimal cross-loading of variables 
occurred, and where this was the case it reflected closely 
associated concepts. Groupings of factors were further 
refined through reliability analysis. The results supported 
the original categorization into subscales as specified by 
Kovacs [35, 36], except for the Inter-personal difficulties 
subscale in which the item 12 was poorly grouped with 
the rest of subscale items during factor analysis.

Discussion
The frequency of clinically relevant depressive symptoms 
in the sample
Since the primary scope of the present study was to 
estimate the prevalence of clinically relevant depres-
sive symptoms in schoolchildren in Cyprus and possible 

Table 4 Differences in the mean scores of each of the five CDI subscales in the group of schoolchildren with clinically rel-
evant depressive symptoms across gender groups (CDI ≥ 19) (n = 45)

N number of respondents, SR scale range

Subscales Gender N Mean value Standard deviation p value

Depressive mood (6 items, SR: 0–12) Boy 17 6.76 2.10 0.038

Girl 28 8.1 1.44

Inter-personal difficulties (4 items, SR: 0–8) Boy 17 2.41 1.22 0.042

Girl 28 1.67 1.41

Ineffectiveness (4 items, SR: 0–8) Boy 17 4.41 1.62 0.034

Girl 28 3.35 1.54

Anhedonia (8 items, SR: 0–16) Boy 17 6.70 2.64 0.022

Girl 28 7.82 2.45

Negative self-esteem (5 items, SR: 0–10) Boy 17 4.70 1.82 0.029

Girl 28 6.03 1.55

Table 5 Internal consistency reliability of  the five CDI subscales in  terms of  item-to-scale correlations (Pearson’s r) 
and Cronbach’s alpha coefficient

The values in the parenthesis regard uncorrected values (items excluded from subscales/subscales excluded from the CDI scale)

* p < 0.0001

CDI subscales Cronbach’s alpha Item-to-scale correlation within each subscale 
(Pearson’s r)

Subscale-to-scale correlation 
(Pearson’s r)

Depressive mood 0.64 0.58–0.66* (0.52–0.61)* 0.84* (0.68*)

Inter-personal difficulties 0.32 0.17–0.33* (0.13–0.29)* 0.50* (0.36*)

Ineffectiveness 0.54 0.43–0.50* (0.44–0.46)* 0.64* (0.47*)

Anhedonia 0.64 0.59–0.64* (0.53–0.60)* 0.84* (0.64*)

Negative self-esteem 0.62 0.48–0.62* (0.45–0.5)* 0.78* (0.63*)
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associations with gender and ethnicity, a main finding 
herein was that approximately 10%, of the respondents 
reported such symptoms, suggesting that one out of 
ten participants in our sample might need formal men-
tal health assessment. This frequency is in line with the 
majority of studies conducted in European countries and 
the USA on the subject [8, 10, 14, 36, 40]. The consist-
ency of related research findings supports the notion of 
universality of the phenomenon under study and may, to 
one extent, be attributed to the fact that the same diag-
nostic tool, the CDI, was used in most studies. With 
regard to European countries, in a study conducted in 
Italy, the rate of clinically relevant depressive symp-
toms amongst children was 10.6% [8], whilst research-
ers in Spain similarly reported a rate of 11% [10]. In a 

Swedish study the rate was, again, 10% [40], as it was in 
a study from Estonia (9.96%) [13]. Researchers in Eng-
land described a comparable range of 8–10% [16], too. 
A study in Greece, however, reported a rather wide (and 
somewhat lower) range of frequencies (4.4–14.96%), 
probably because a cut-off point in the CDI scale higher 
than 19 was employed to mark clinically relevant depres-
sive symptoms [15]. Another Greek study found a higher 
range of rates (8.6–21.9%), again due to different CDI 
cut-off point (≤10 to 18) employed [41]. In the USA the 
rate of depressive symptoms in schoolchildren was found 
between 10 and 12% [14, 35]. At the same time, the fre-
quency of clinically relevant depressive symptoms, using 
the CDI tool, was found higher in the Japanese [42], Arab 
[43], Thai [44], Korean [14] and Russian children popu-
lations, ranging from 14 to 26% [16]. This controversy, 
to some extent, may be the result of diverse: (a) meth-
odological approaches, (e.g. population-based or clinical 
sample, the time the measurement took place, the differ-
ent cut-off point in the tool used), and (b) socio-cultural 
characteristics and religious beliefs of the different target 
populations.

Despite the fact that our findings regarding the rate of 
clinically relevant depressive symptoms were in line with 
those in the international literature, one has to under-
line their importance, since this is the first study, to our 
knowledge, that tackled this issue in Cyprus. Generally, 
there is limited data regarding the rate of depressive 
symptoms in the general population in Cyprus [45], as 
well as in adolescents; there is only one study conducted 
in young adults, in particular university students [46, 
47]. According to those research findings, the prevalence 
of clinically relevant depressive symptoms was 27.9%. 
Moreover, it was demonstrated a strong positive asso-
ciation between depressive symptoms and individual, 
parental, academic and health-related behavior charac-
teristics, as well as a positive association between depres-
sive symptomatology and the number and severity of 
stressful life events [46, 47].

It seems that the rate of clinically relevant depressive 
symptoms in schoolchildren is lower than the observed 
rates in university students in Cyprus [46, 47]. This sug-
gests, on the one hand an increase in the frequency of 
depressive symptoms in early adulthood, and on the 
other the necessity for interventions targeted on the 
early diagnosis and management of such symptoms 
in childhood and adolescence. Nevertheless, the pres-
ence of depressive symptoms in schoolchildren at an 
early stage of their life may have a negative impact on 
their physical and mental well-being [48, 49]. Evidence 
shows that the presence of depressive symptoms in pre-
adolescents is associated with self-harm, suicidal think-
ing and suicide attempts [50], as well as with higher risk 

Table 6 Component matrix of principal component analy-
sis with  the varimax rotation method (Kaiser normaliza-
tion applied)

With italics are marked the items grouped in each factor according to the 
constructors of the scale [35, 36]. Factor loadings lower than 0.10 have not been 
reported herein

Items of the CDI scale Component

1 2 3 4 5

Item 1 (sadness) 0.641 0.190 0.195

Item 2 (pessimism) 0.256 0.526 0.190

Item 3 (self-inefficacy) 0.284 0.482 0.171

Item 4 (anhedonia) 0.175 0.245 0.391

Item 5 (negative self-concept) 0.174 0.279 0.531

Item 6 (worryingness) 0.625 0.193

Item 7 (self-acceptance 0.378 0.591

Item 8 (self-blaming) 0.123 0.467 0.270 0.339

Item 9 (suicidal thinking) 0.263 0.255 0.177 0.128 0.229

Item 10 (tearfulness) 0.577 0.293

Item 11 (irritability) 0.506 0.396

Item 12 (socializing) 0.229 0.210 0.002

Item 13 (indecisiveness) 0.125 0.189

Item 14 (self-image) 0.216 0.670 0.185 −0.139

Item 15 motivation) 0.173 0.663

Item 16 (sleep) 0.488 0.187 0.330

Item 17 (tiredness) 0.493 0.208 0.193 −0.136 0.266

Item 18 (appetite) 0.515 −0.137 0.220 0.163

Item 19 (hypochondriasis) 0.451 0.165

Item 20 (loneliness) 0.325 0.331 0.547

Item 21 (school enjoyment) 0.125 0.543 0.235

Item 22 (friendship) 0.254 0.697

Item 23 (school performance) 0.244 0.677

Item 24 (self-esteem) 0.531 0.416

Item 25 (feeling loved) 0.569 0.380

Item 26 (submissiveness) 0.825

Item 27 (inter-personal dif-
ficulties)

0.607 0.186 0.277
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for development of mood disorder in later adulthood 
[10, 13, 15, 48, 51]. Overall, preschool children, up to 
5 years old, exhibit lower incidence of depressive symp-
toms compared to school-age children (6–12 years old), 
whereas adolescents display the highest incidence [13, 29, 
30]. Therefore, early detection and effective treatment of 
depressive symptoms in schoolchildren may reduce the 
mental health burden on this population, as well as the 
future risk for mood disorder or depression. Moreover, 
early screening of depressive symptoms may add to the 
improvement of learning ability, productivity, interper-
sonal relationships, academic performance and quality of 
life in children [1–5].

In line with the above, future longitudinal stud-
ies are proposed, aiming to explore particular life-
related factors in childhood that may lead to depressive 

symptoms. And, since comparisons among cross-sec-
tional surveys conducted in different cultural settings 
are difficult, the need is for collaborative international 
studies to investigate the frequency of depressive symp-
toms among children populations across different set-
tings and cultures by employing standard methodology, 
as well. In addition, future studies in Cyprus need to 
address the prevalence of clinically relevant depressive 
symptoms in other age subgroups among the young, as 
well as possible associations of it not only with indi-
vidual, parental, academic and health-related behavior 
characteristics, but also with life-threatening behav-
iors, such as self-harming, substance misuse or risky 
driving [52].

Differences in the frequency of clinically relevant 
depressive symptoms in relation to students’ gender 
and ethnicity
In the present study, no statistically significant dif-
ferences were noted in the overall rate of depressive 
symptoms regarding gender. In contrast, there were 
cross-gender differences in the type of reported depres-
sive symptoms, since girls reported higher rates in the 
“Depressive mood”, “Negative self-esteem” and “Anhedo-
nia” symptoms, while boys exhibited a higher frequency 
in “Inter-personal difficulties” and “Ineffectiveness” 
related symptoms. This finding illustrates the diversity 
of manifestation of depressive symptoms between males 
and females, thus the necessity for gender sensitive inter-
ventions [53]. Research findings in relation to the above 
issue are contradictory, since some reveal a difference in 
the prevalence of depressive symptoms between males 
and females, while others report no gender discrepancies 
[13, 15, 35, 36, 54–62]. Variations in these findings may 
be attributed not only to differences related to the way 
these symptoms are experienced, but also in the way they 
are reported, with females being more likely to describe 
mood-related issues, such as sadness or negative self-
image, while boys are more likely to describe behavior- 
related symptoms, such as fights or difficulties in school 
performance [6, 61].

Nevertheless, the reports by WHO do demonstrate 
higher frequency of psychopathology in females [62]. 
Generally, a higher rate of depression amongst females 
has been associated with socio-cultural characteristics, 
including biological and psychological factors [49, 63]. 
Thus, future longitudinal studies, national or interna-
tional, aimed at larger pre-adolescent populations are 
recommended as essential to determine whether or not 
gender is an important factor affecting the manifestation 
of psychiatric morbidity.

With regard to ethnicity, the present study did not 
find significantly different rates of depressive symptoms, 

Table 7 Item-to-scale correlations with  Pearson’s r values 
in the CDI instrument

The values in the parenthesis regard corrected values (items excluded from the 
CDI scale in the correlation between item and CDI total scale)

* p < 0.0001

CDI items Depressive-related  
state of each item

Item-to- scale 
correlation 
(Pearson’s r)

Item 1 Sadness 0.56* (0.51*)

Item 2 Pessimism 0.51* (0.45*)

Item 3 Self-inefficacy 0.42* (0.37*)

Item 4 Anhedonia 0.43* (0.37*)

Item 5 Negative self-concept 0.32* (0.27*)

Item 6 Worryingness 0.53* (0.46*)

Item 7 Self-acceptance 0.57* (0.52*)

Item 8 Self-blaming 0.46* (0.39*)

Item 9 Suicidal thinking 0.40* (0.35*)

Item 10 Tearfulness 0.52* (0.47*)

Item 11 Irritability 0.60* (0.53*)

Item 12 Socializing 0.29* (0.23*)

Item 13 Indecisiveness 0.34* (0.26*)

Item 14 Self-image 0.53* (0.46*)

Item 15 Motivation 0.38* (0.27*)

Item 16 Sleep 0.50* (0.43*)

Item 17 Tiredness 0.48* (0.40*)

Item 18 Appetite 0.45* (0.36*)

Item 19 Hypochondriasis 0.35* (0.27*)

Item 20 Loneliness 0.55* (0.50*)

Item 21 School enjoyment 0.39* (0.33*)

Item 22 Friendship 0.44* (0.39*)

Item 23 School performance 0.43* (0.37*)

Item 24 Self-esteem 0.48* 0.41*)

Item 25 Feeling loved 0.53* (0.47*)

Item 26 Submissiveness 0.18* (0.10*)

Item 27 Inter-personal difficulties 0.40* (0.35*)
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which is in line with existing literature [16, 31, 51]. Thus, 
further studies aiming to determine whether ethnicity is 
indeed an important factor are proposed [64].

Validation of the child depression inventory (CDI)
Since the exploration of the metric properties of the CDI 
scale was included in the objectives of the present study, 
useful data allowing comparisons between different cul-
tural contexts in terms of reliability and validity of the 
instrument have been produced. In particular, the present 
findings confirmed the internal consistency reliability of 
the Greek-Cypriot version of the CDI for elementary-
school Cypriot children population, since Cronbach’s 
alpha coefficient for the entire CDI was comparable to 
the one reported previously in Greek schoolchildren 
[15], as well as international literature [37]. Additionally, 
in Cronbach’s alpha measures, we have to underline the 
relatively low internal consistency reliability of the “Inter-
personal difficulties” subscale, a finding which was also 
reported in the factor analysis. Similar findings about this 
subscale have been previously reported in the literature 
[35, 36]. Accordingly, we suggest further exploration of 
the items included in this subscale through qualitative 
studies [35, 36, 65]. Overall, factor analysis confirmed the 
five dimensions of the CDI reported previously [35, 36].

Finally, one might advocate for a comparison of the 
CDI scale with other tools designed to assess depressive 
symptoms or with clinical psychiatric diagnostic inter-
views, so that additional metric properties such as discri-
minant validity, are tested [37].

Limitations
The above findings need to be viewed in the context of 
certain methodological limitations. Although we investi-
gated clinically relevant depressive symptoms in associa-
tion with gender and ethnicity, the cross-sectional design 
of the present study does not allow for assumptions to be 
made on causality. What our findings do suggest is that 
further longitudinal studies should aim to explore gen-
der influence along with other life stressors with regard 
to the manifestation of mild psychiatric symptoms. Fur-
thermore, although the results of this study are based on 
a large and random sample of schoolchildren drawn from 
the general population, several factors limit the gener-
alization of findings. Firstly, only urban schools were 
included in the study. The degree to which findings would 
differ if schools from rural areas of Cyprus had also been 
included is unknown. Secondly, the study was based on 
a sample of children who attended school, therefore it 
did not include children who had left or never attended 
school, including children of other ethnicity or of minori-
ties (e.g. roma). Moreover, the absence of statistical 

difference in depressive symptoms between Cypriot chil-
dren and those of other ethnicities could be attributed to 
the relatively small proportion of children coming from 
ethnic minorities.

Finally, both, the fact that a number of parents refused 
to consent for their children to participate in the research 
as well as the element that data collection took place 
during specific schooldays when a number of chosen 
students happened to be absent, may be considered as 
limitations.

Conclusions
Elementary schoolchildren in Cyprus exhibited preva-
lence of clinically relevant depressive symptoms in con-
cord with existing literature and the Greek-Cypriot 
version of the CDI proved to be a reliable tool for that 
assessment. Institutional counseling services, including 
strategies for screening and effective stress-management, 
together with interventions aiming to empower school-
children, have to take into consideration the different 
psychological needs of boys and girls. Adaptive cop-
ing strategies (i.e. cognitive flexibility, strategy-situation 
fit, and goal attainment) have been found to be associ-
ated with higher levels of positive adjustment [66] and 
lower levels of depressive symptoms; still, they need to 
be implemented according to the specific needs of the 
target populations. Further investigation with longitu-
dinal studies within this particular cultural context may 
be warranted, addressing additional variables related to 
depressive symptoms, such as self-harming, suicidality or 
different types of bullying [50].
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