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Background: Depression is common in female adolescents. Data on prevalence rates, socio-
demographic correlates, and putative risk factors in Egyptian population are needed along with
better screening tools to inform future research and service development. We aimed to
estimate the point prevalence of depression in a representative sample of Egyptian female
students; to detect the sensitivity and specificity of CDI as a screening tool, and to highlight
some putative risk factors associated with depression.

Method: Multistage random selection of 602 female students from public and private
secondary schools in Eastern Cairo. All participants were subjected to screening using the
Children Depression Inventory (CDI) and the Non-patient version of the Structured Clinical
Interview for DSM-IV axis-I disorders.

Results: Depression was estimated to be 15.3% by CDI in comparison to 13.3% by SCID-I/NP. The
sensitivity and specificity of CDIwere 74.8% and 97.6% respectively. RegressionAnalysis pointed to
a number of predictive factors as; academic underachievement, quarrelsome family atmosphere,
socioeconomic status, negative life events and family history of psychiatric disorders.

Limitations: The cross-sectional design, the lack of collateral information and access to records
precluded inference of casualty. The lack of the rural comparator and samples from other
governorates limits the generalisation of results.

Conclusion: Depression was prevalent in a sample of Egyptian female secondary school
students. It correlated with some psychosocial factors and can be effectively screened using
CDI. Hence, there is a need for better screening, Psychoeducational programmes, and services
for better identification, early intervention and targeting for those at risk.

© 2011 Elsevier B.V. All rights reserved.
Keywords:
Adolescent depression
School girls
Prevalence
Putative risk factors
1. Introduction

Adolescence is a transition that demands coping with
multiple changes, and such stress may render teenagers
feeling confused, negative and depressed (Mazza et al., 2010,
ALYs, Disability Adjust-
SM-IVAxis I Disorders.
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ltan).
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Powers et al., 2004). Unsurprisingly, a plethora of research
found an increased prevalence of depression amongst
adolescence with lifetime prevalence rates around 20%–25%
(Allen et al., 2007, Murphy, 2000). This commensurates with
rates for the adult population; suggesting that depression
usually starts in adolescence (Kessler et al., 1994).

The prevalence is more in early compared to late
adolescents (Bahls, 2002), with an alarming pronounced
creep to an earlier age of onset (Klerman and Weissman,
1989). Females appear to be at a particularly higher risk of
depression as compared to males; with the onset of puberty
the ratio is around 1.7 to 2, and increases to 2–3 times across
all adult ages (Born et al., 2002; Maharaj et al., 2008). Girls
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typically display higher levels of depressive symptoms than
boys (Bennett et al., 2005); perhaps because of distinct
biological, psychological, family upbringing and socio-cultural
factors (Breslau et al., 1998). Hence, it is not unexpected that
the disease burden for females is estimated to be higher than
males (Khan et al., 2002). It is therefore, a public health priority
to focus on female depression.

Depression is one of the most common disabling mental
disorders, especially in developing countries (Khan et al.,
2002, Patel, 2007). Adolescent depression is a substantial
contributing factor to the cumulative burden of this disorder
(Lynch and Clarke, 2006). It often permeates an adolescent's
social life, family relation andacademicperformance (Fergusson
and Woodward, 2002). It increases morbidity, mortality,
affects negatively the quality of life of young individuals and
their families, and has adverse developmental and psycho-
logical consequences (Lynch and Clarke, 2006; Setala et al.,
2002). Despite its serious consequences, adolescent depres-
sion often remains under-diagnosed and under-treated
(Bahls, 2002; Bramesfeld et al., 2007; Zuckerbrot et al.,
2007). Hence, proper identification of adolescent depression,
its correlates and risk factors, coupled with early intervention
and optimal treatment can represent a potentially significant
and cost-effective preventive strategy, especially in develop-
ing countries.

We conducted this study to: (a) estimate the point
prevalence of depression in a representative sample of
Egyptian female secondary school students. (b) examine the
sensitivity, specificity and applicability of CDI as a screening
tool in comparison to the gold standard Structured Clinical
Interview for DSM-IV (SCID-I); and (c) investigate the
possible putative risk factors correlated with depression
amongst this important target group.
2. Methods

Ethical approval was granted by Ain Shams University
postgraduate Ethical Committee, in addition to authorizations
from the Ministry of Education and the schools' officials.
Informed consent was obtained from the participants and
their guardians.

The study was a school based cross-sectional survey for
female secondary school students aged 14–17 in Greater
Cairo, for an estimated population of 630,660 female
students (CAPMAS, 2007). A multi-staged random sampling
was performed. Eastern Cairo was randomly selected from
five Cairo neighbourhoods followed by selection of two
educational districts, Heliopolis and El-Zayton. Then three
Public and three Private schools were randomly selected.
From each school, three classes representing each grade
were selected.

The identified potential participants were 676 girls. 18
guardians and 27 students refused to participate, and four
students were on long term medical sickness. The recruited
students were examined initially by a paediatrician to
exclude those who have medical illness. Four (4.3%) students
were excluded because they had rheumatoid arthritis,
bronchial asthma on high steroid therapy, and diabetes
type-I. A total of 602 female secondary school students
participated in the study. The mean age was (15.66±0.9)
years, 292 (48.5%) students were recruited from private
schools, and 310 (51.5%) from public schools.

All participants (n=602)were subjected to the following:

a) The Children Depression Inventory (CDI) (Kovacs, 1981).
Participants completed the Arabic Version translated by
Gharib (1995). The scale is a reliable and valid self rating
scale (Kovacs 1992; Timbremont et al., 2004). The cut-
off point for Egyptian high school students is 24 (Afifi,
2004).

b) A Psychiatric interview: All participants were subjected to
a free-style psychiatric interview followed by using the
Structured Clinical Interview for DSM-IV axis I diagnosis
Research Version, Non-patient Edition. (SCID-I/NP) (First
et al., 2002) administered by a blinded single trained and
experienced bilingual researcher. The SCID-I/NP yielded
a clinical diagnosis which we further stratified into
depressive and non-depressive. The depressive category
was operationally defined as those having current
episodes of Major Depressive Disorder, Dysthymic
Disorder and Adjustment Disorders with Depressed
mood.

c) Designed Questionnaire: Authors designed a structured
questionnaire to collect relevant psychiatric history and
other demographic variables.

Analysis was done using Statistical Package for Social
Sciences (SPSS-10). Linear logistic regression analysis was
used to predict risk factors of depression. Statistical Package
for Social Sciences version 10.

3. Results

3.1. Screening for depressive symptoms

15.3% (n=92) of the students screened positive for
depressive symptoms by the CD, as compared to 13.3%
(n=80) diagnosed in the depressive category disorders
according the DSM VI criteria by using SCID-I/NP (Fig. 1a, b).

3.2. Validity of CDI as a screening tool

Compared to the SCID I/NP operational depressive diag-
nostic categories, the sensitivity and specificity of CDI were
74.8% and 97.6% respectively with a Positive Predictive value
(PPV) of 86.9%, and aNegative Predictive value (NPV) of 94.7%.

3.3. Rates of depression

Second grade (year 11) students showed the highest
prevalence rate of depressive symptoms followed by first
grade (year 10) and third grade (year 12) students (22%, 12%,
and 10% respectively). The differences between these rates
were statistically significant (P=0.002) (Table 1b). Further
comparison of high and low scorers on CDI according to the
type of school did not yield statistically significant differences
(Table 1a).

3.4. Putative risk factors for depression

We examined different putative risk factors thought to be
correlated with depression. Linear logistic regression analysis
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Fig. 1. (a): Screening for depression by CDI. (b): Diagnosis of depression by SCID-I.
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presented in Table 2 showed that high CDI score was
significantly predicted by academic under achievement,
quarrelsome home environment, and socioeconomic, fol-
lowed by negative life event, and family history of psychiatric
disorders.
Table 1
High and low scorers on CDI among secondary school female students.

1a 1b

According to type of school Acco

Private school
(n=292)

Public school
(n=310)

1st g
no.=

High scorers≥24 47(16%) 45 (14.5%) 28(1
Low scorersb24 245(84%) 265 (85.5%) 201

χ 2=0.290, P=0.590 (NS) χ 2=
3.5. Help seeking for depression

About two third of students (62%) with symptoms of
depression did not seek help for their symptoms, and only
15.2% and 9.8% were referred to a psychiatrist or councillor/
rding to school grades

rade students
229

2nd grade students
no.=230

2nd grade students
no.=230

2%) 50(22%) 14(10%)
(88%) 180 (78%) 129 (90%)
12.389, P=0.02 (sig)



Table 2
Putative risk factors for symptoms of depression as measured by CDI among
secondary school female students.

Beta
coefficient

P value Significance

Academic achievement −0.112 0.000 VHS
Termination of romantic relation −2.622 0.000 VHS
Quarrelsome home environment −1.946 0.000 VHS
Socio-economic status 0.683 0.006 VHS
Negative life events −2.619 0.013 HS
Family history of psychiatric illness −2.40 0.052 Sig
Age −0.0223 0.470 NS
Age of menarche −.070 0.723 NS
Outdoor activities 0.497 0.220 NS

Test used: logistic regression analysis.
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social worker, respectively whilst 3.3% were referred by their
families to traditional healers (Table 3). Compared to public
schools, the depressed private schools' students hardly
sought help or get referred to a psychiatrist, probably because
of the obligatory insurance in public schools and the free
accessibility to health services.

4. Discussion

Depressive disorders are serious mental health problems
that face adolescence all over the world, especially females
(Georgiades et al., 2006). It is of public health interest to early
identify adolescent onset depression, its predictors, risk factors
and correlates, as it commonly signals a protracted course of
illness and predicts increased costs, significant morbidity and
potential mortality from suicide (Kutcher et al., 2004).

One of the major barriers to the identification and early
treatment of depression in adolescents is the lack of
empirically validated brief screening tools; which are easy
to use within primary care facilities and schools, where the
adolescents typically first seek help (Bradley et al., 2010;
Halfors et al., 2006). It was therefore, essential to investigate
the validity of a translated screening tool that can be used to
screen for adolescent depression.

4.1. Prevalence rates of depression

In our study 15.3% screened positive for depressive
symptoms using the CDI, whilst 13.3% were diagnosed of a
depressive category by the SCID-I/NP.
Table 3
Help seeking for depression.

A B

Total depressed
students

Accordin

n=92 Private s
(n=47)

Referred to psychiatrists 14 (15.2%) 6 (12.8%
Consult school councillor and social workers 9 (9.8%) 5 (10.6%
Consult school doctor 9 (9.8%) 3 (6.4%)
Resort to traditional healers 3 (3.2%) 0 (0%)
No consultation 57 (62%) 33 (70.2

X2=5.7
Similar Egyptian studies reported rates of 12.8% amongst
adolescent females sample (Afifi, 2004), and 10.25% in mixed
gender adolescent samples (Abou-Nazel et al., 1991) in the
urban city Alexandria. Rates were lower (7.6%) in the rural El-
Sharquia Governorate (Said et al., 1998). Perhaps urban
adolescents subjected to more stressful life style and societal
demands, or there is a protective role of rural environments in
the development of specific mental health conditions as
depression (Maggi et al., 2010). The above rates increase
steeply (24%) with the stress joining university (Okasha et al.,
1977). This stress is thought to increase the expression of
depressive symptoms (Fergusson, 2005).

In other Arab countries, several studies reported similar
rates amongst mixed gender (10.3%) samples in Emirates
(Daradkeh et al., 2002), and adolescent female samples in
Emirates (15.6%), and 11% in Sudan (Shaaban and Baashar,
2003; Swadi and Issa, 1995).

In other Islamic cultures, the rates in adolescent school
female appear to be much higher. A rate of 39.6% was
reported in Turkey (Unsal and Ayranci, 2008), and 39% in Iran
(Modabber et al., 2007).

In other countries, the estimates of adolescents' depres-
sive symptoms as assessed by rating scales have ranged from
5% to 50%, whilst community surveys indicated a prevalence
between 8% and 15% in adolescents (Bhatia and Bhatia, 2007;
Ekundayo et al., 2007; Maharaj et al., 2008). In the United
States, Akiskal (2000) reported 28.7% prevalence of depres-
sive symptoms amongst adolescents of both gender.

This variability in results between different studies all over
the world may be attributed to variability in cultural factors,
methodology, instruments used, sampling procedures, sam-
ple size, the difference in mean age and whether the target
population is a true community sample or a school-based
sample (Abou-Nazel et al., 1991; Chairman, 1994; Reinherz
et al., 1990).

4.2. The validity of CDI

Our results provided encouraging evidence to support the
potential use of the CDI as a highly sensitive and specific
screening tool for depression in adolescent population in
Egypt.

There are only few studies that examined the use of CDI in
screening using validation against a diagnostic semistructured
interview as a gold standard. The results were inconclusive.
Whilst Timbremont et al. (2004) using the DSM-IV Childhood
C

g to type of school According to school grades

chool Public school
(n=45)

1st grade
n=28

2nd grade
n=50

3rd grade
n=14

) 8 (17.8%) 4 (14.3%) 6 (12%) 4 (28.6%)
) 4 (8.9%) 3 (10.7%) 4 (8%) 2 (14.3%)

6 (13.3%) 1 (3.6%) 3 (6%) 1 (7.2%)
3 (6.7%) 0 (0%) 1 (2%) 2 (14.3%)

%) 24 (53.3%) 20 (71.4%) 36 (72%) 5 (35.7%)
7 df=4 P=0.216 X2=11.46 df=8 P=0.177
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Diagnoses (KID-SCID) support the usefulness of the English CDI
as a screening tool Sorensenet al. (2005) usingKiddie-Schedule
for Affective Disorders and Schizophrenia concluded that the
DanishCDIwas, on the contrary, not sufficiently reliableorvalid
to be used as a single diagnostic or screeningmeasure in a child
psychiatric population.

The psychometric properties of the CDI appear to vary
across different studies, even with the same version. For
example, using the Spanish version of CDI, the validity data
from a recent Spanish study on 1705 participants noted
sensitivity of 94.7%, a specificity of 95.6%, a PPV of 90%, and a
NPV of 98% (Figueras Masip et al., 2010). Whilst an earlier
study on 130 adolescents reported a sensitivity of 69%,
specificity of 43%, a PPV of 64%, and NPV of 49% (Rivera et al.,
2005). With the English version, one study on 50 patients, the
CDI correctly distinguished between depression and non-
depression in 88% of the subjects (Kovacs, 1981), whilst in
another study on 170 hospitalised patients lower values for
sensitivity and specificity were noted (61.2% and 57.6%),
respectively (Craighead et al., 1995). These differences may
be due to the wide range of cut-off score (12–25) used in
these studies.

With the Arabic Children's Depression Inventory, Abdel-
Khalek (1998) noted similar values on comparing the Arabic
CDI to the Beck Depression Inventory, where the Pearson
correlation for the total score on the two scales was 0.83 for
girls. This is in favour of this version consistency; however,
further prudent investigation should focus on the reliability of
the tool.
4.3. Correlates and putative risk factors

In our study, we examined several predictors and possible
putative risk factors associated with depression; these factors
include:

Academic achievement: Deteriorated academic achievement
was highly predictive of depression in our sample. Earlier
Egyptian studies considered it a marker for adolescents'
depression in Egyptian students (Abou-Nazel et al., 1991).
The relation between depression and academic achievement is
complex. The deteriorated achievement per se is usually
associated with maladjustment, humiliation at the school, low
self esteemandpoor self image, and therefore, can be viewed as
an important risk factor for the genesis of adolescents'
depression (Bahls, 2002). Depression, on the other hand,
negatively impacts school performance (Bhatia and Bhatia,
2007); where poor achievement may be viewed as a constitu-
tional part of the cognitive disturbance found in depression
(Lewinsohn et al., 2003).

Termination of romantic relation: In our study was found to
strongly predict high depression scores.

Family atmosphere: In our study quarrelsome home atmo-
spherewith poor interfamily relationship is highly predictive of
depression. The direction of this relationship is still unclear.
Some studies suggested that adverse family relationships may
lead to an increased adolescent vulnerability to depression
(Afifi, 2004; Kutcher et al., 2004). Whilst others argued that
family relationship problems are the result rather than the
cause of depression (Sheeber et al., 2000; Trangkasombat,
2006).
In the Egyptian collectivistic society, there are several
cultural practices that increase the possibilities of an
argumentative home atmosphere. Generally, the authorita-
tive style is predominant in the parenting of Arabic females
with overemphasis on obedience and punishment rather than
persuasion and guidance, which likely causes disputes (Dwairy
and Menshar, 2006). Furthermore, Egyptian parents tend to
makestrong restricted rules, especially aroundgirlswhere their
behaviour is often under continuous scrutiny and criticism, for
either social or religious reasons (Okasha et al., 1994).
Moreover, the Egyptian culture traditionally has a male-
dominant patriarchal hierarchy (El-Shafie et al., 2008). Fathers
tend to restrict their role to the financial support, and hence
have a limited relationship with their children. Somemay even
perceive that getting closer or showing affection to their
children, especially on their daughters, may weaken their
control and power. This ultraconservative upbringing, emo-
tional distance, and the skew towards favouring males
(Abukhalil, 1997; Douki et al., 2003) may create discord and
arguments between the parents and their daughters which
may lead to psychological problems, helplessness, despair and
depression, especially during the teenage years. Additionally, it
is suggested that the recent inadequate economic circum-
stances are thought to have resulted in more stressful home
environment and family discord (El-Shafie et al., 2008).

Socioeconomic factors: Our results pointed that low
socioeconomic status predicted depressive symptoms. Depres-
sion rates are higher in those with low socioeconomic status
(Modabber et al. 2007). However, the causal relationship has
not been established; and some argue that the association may
be just an epiphenomenon (Rushton et al., 2002). Research in
this field used different sampling techniques, methodologies,
and socioeconomic classifications with various criteria, which
may preclude arriving at a uniform conclusion. Hence, research
should endeavour to implement culturally sensitive socioeco-
nomic classificatory criteria that are reflective of the recent
economic changes.

Negative life events: Stressful life events have a strong
causal association with depression (Hammen, 2005). In this
study, we enquired about some life events. Nonetheless, a
major limitation for the research on stressful life events in
adolescents' depression is that much of researches focused on
the cross sectional data obtained from self report checklist,
making it difficult to establish a causal relationship (Adams
and Adams; 1993).

Family history: In our study positive family history of
psychiatric disorder predicted high depression score amongst
adolescent females. Research indicates that family history of
psychiatric disorders, especially in mothers, plays an impor-
tant role in initiating adolescent depression (Hammen et al.,
2008; Wickrama et al., 2008). It can even lead to genetic
anticipation resulting in earlier and more severe form of
depression with worse social outcomes (Duffy, 2000; Filed
et al., 2001; Hammen and Brennan, 2001). Thus, it is crucial to
monitor those who are at risk.

Onset of puberty: We found that the age of menarche did
not predict depression. Reported data in this is not conclusive.
Some researchers found that menarche marks a transition in
the increase risk for depression in girls (Hassmen et al., 2000),
whilst others did not support this finding (Koenig and
Gladstone, 1998; Kutcher et al., 2004).
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4.4. Recognition of depression

Adolescentdepression is oftenunder-recognisedby families
and physicians, and more than 70% of adolescents do not
receive an appropriate psychiatric diagnosis (Bhatia and Bhatia,
2007). In our sample, only 15.2% were correctly identified and
referred to psychiatrists and received treatment. However, the
majority (62%) did not seek help for their symptoms. Possible
reasons for that may include stigma attached to mental illness,
the lack of public and family education about depression, and
the minimisation of the adolescent's problems to pubertal
behaviours and hormonal changes.

5. Strength and limitation

Our study features as one of few studies that have
investigated the prevalence of adolescent depression, using a
semi-structured clinical interview for diagnosis. It also provided
psychometric data that favours the use of CDI in screening, and
has identified some of the important correlates of depression.

Several limitations should be considered in interpreting
the results of our study. First, the study was cross-sectional
and there was no access to medical records; thus precluding
inference of casualty amongst variables. Second, the present
study comprised a group of students in urban Cairo, which
may limit the generalisation of the results to other Egyptian
populations. Third, the lack of collateral information as the
study did not involve parents and teachers.

It should be highlighted that screening tools; as CDI; do
not yield definite diagnosis, and that the use of different cut-
off points in different studies can pose amajor limitation in its
sensitivity.

6. Conclusion

Depression is common, and prevalent in a sample of
Egyptian female secondary school students. It correlated, in
particular, with; lower academic achievement, poor family
relation and home environment, family history of psychiatric
illness, and a low socioeconomic status.

Adolescent depressive disorder is a public health priority.
Proper identification and early treatment can provide a cost-
effective strategy to ameliorate the associated untoward risks
and decrease the burden of the disease. Hence, mental health
services in Egypt should invest more in culturally sensitive
awareness, prevention, and educational programmes target-
ing patients, families, teachers, and primary care physicians.
There is also an increasing need for service development to
meet the needs of this group and provide evidence based
management for depressed adolescents. Moreover, early
intervention in adolescence depressive disorders should be
a crucial research agenda for the future.
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Further reading

Affected adolescents are at greater risk of recurrent depression
into adulthood, increased hospitalisation rates, substance abuse,
antisocial behaviours, impaired psychosocial functioning, adverse
developmental and psychological consequences, as well as an
increased rate of suicide (Setala et al., 2002). Moreover, the
progression of depression into adulthood, especially in child bearing
females, can contribute to unfavourable effects on the mother–child
interactions and children's future behaviour and development
(Minkovitz et al., 2005).

Depression often permeates an adolescent's social life, family
relation and academic performance (Fergusson and Woodward,
2002). It increases morbidity, mortality, and affects negatively the
quality of life of young individuals and their families (Lynch and
Clarke, 2006). Affected adolescents are at greater risk of recurrent
depression into adulthood, increased hospitalisation rates, substance
abuse, antisocial behaviours, impaired psychosocial functioning,
adverse developmental and psychological consequences, as well as
an increased rate of suicide (Setala et al., 2002). Moreover, the
progression of depression into adulthood, especially in child bearing
females, can contribute to unfavourable effects on the mother–child
interactions and children's future behaviour and development
(Minkovitz et al., 2005).

Therefore, scientific research should focus primarily on providing
local and culturally sensitive information on prevalence rates, risk
factors and psychosocial correlates of adolescent depression, to enable
policy makers to direct resources and implement strategies to
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effectively manage this public health problem. Specific healthcare
programmes should target adolescent females who are at greater risk
of developing the illness and suffering its adverse consequence. It's
argued that investing in this arena can, not only decrease the disease
burden; but it will also be a cost-effective prospective investment in
the future mothers-to-be who are going to raise the new generations.

A plethora of research found an increased prevalence of
depression among younger age groups (Murphy, 2000). It is
considered the most frequent mental disorder among adolescents
with a prevalence rate ranging up to 20% between those aged 14 and
19 years. Around 20%–25% of the adolescents reported a lifetime
history of at least one episode of major depression (Allen et al., 2007).
This range commensurates with the prevalence rates reported for the
adult population; suggesting that depression in adults usually starts in
adolescence (Kessler et al., 1994).
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