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Abstract

Background: Adolescence is associated with rapid changes in behavioral patterns which affect the functioning of
the person in adulthood. The purpose of this research was to study the emotional and behavioral problems of 9–
18-year-old girls and their relationship to menarche age. This cross-sectional study was done on girls aged 9–18
years old in Shiraz city. A cluster sampling method was used to select about 2000 students in 2015. Then, a
questionnaire including demographic characteristics and strengths and difficulties (SDQ) was completed for each of
them. The SPSS software was used to analyze the collected data via descriptive statistics and chi-square tests.

Results: Among the 2000 tested samples, the highest mean and standard deviation (4.2 ± 2.25) were related to
emotional symptoms. Most of them (960 individuals = 48%) scored abnormally. The mean and standard deviation
was 15.61 ± 5.89, and the highest value was 33. The highest mean and standard deviation (16.69 ± 5.4) ranged
from 17 to 18 years old in 289 subjects. There was a significant relationship between the age of menarche and
emotional and behavioral problems (p = 0.001). Most individuals (638 subjects) (46%) had abnormal emotional and
behavioral problems in the menarche age of 11–12 years old.

Conclusion: Emotional symptoms were the most common emotional-behavioral problems of adolescents. There
was a significant relationship between the menarche age and emotional and behavioral problems. It is necessary to
be familiar with the problems of adolescent girls during adolescence and the way to deal with their problems.
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Background
Adolescence is one of the most important periods of life,
and in fact, this stage is considered to be a kind child-
hood to adulthood transition. This intermediate phase is
accompanied by important physical, psychological, and
social changes in addition to rapid changes in behavioral
patterns that affect the performance of the individual
during adulthood [1]. According to the World Health
Organization (WHO), people between 10 and 19 years
old are considered to be adolescents [2]. Based on the
2006 census, 21.8% of Iran’s population is between 10
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and 19 years old [3]. In adolescence, the basis of many
behaviors affecting the health and lifestyle of individuals
is formed [4]. Most attitudes and behaviors formed dur-
ing this period determine the habits of a healthy lifestyle
during adulthood [5].
The results of studies conducted by Friedman and col-

leagues in 2001, Kimm and colleagues in 2002, and
O’Loughlin and colleagues in 2003 have shown that risk
factors, both behavioral and biological, associated with
non-communicable diseases are formed during child-
hood and adolescence, and they are stable until adoles-
cence [6–8]. Behaviors and lifestyles of this age have a
profound effect on major illnesses in the future, espe-
cially in today’s world where the pattern of illnesses has
changed and illnesses caused by the unhealthy lifestyle
is licensed under a Creative Commons Attribution 4.0 International License,
tion and reproduction in any medium or format, as long as you give
the source, provide a link to the Creative Commons licence, and indicate if
party material in this article are included in the article's Creative Commons

ine to the material. If material is not included in the article's Creative Commons
by statutory regulation or exceeds the permitted use, you will need to obtain

To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

http://crossmark.crossref.org/dialog/?doi=10.1186/s43045-020-00074-5&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:marzieh.akhbar@gmail.com


Tayebi et al. Middle East Current Psychiatry           (2020) 27:67 Page 2 of 7
patterns have been passed to the top of the list of the
causes of death [4].
Ericsson considered adolescence as a period of identity

vs. role confusion. Given that identity is the unity that
exists in the three biological, social, and psychological
systems, when such unity is not achieved, adolescents’
relationships and behaviors are disturbed. Holling and
colleagues in 2007, in their study on German teenagers,
reported that 11.9% of adolescents needed mental health
services due to behavioral problems [9]. The most fre-
quent psychiatric disorders in childhood and adoles-
cence are anxiety disorders (up to 31.9%), behavior
disorders (16.3–19.1%), substance use disorders (8.3–
11.4%), emotional disorders (3.7–14.3%), hyperkinetic
disorders (2.2–8.6%), and aggressive anti-social disorders
(2.1–7.6%) [10]. Personal problems usually occur when
they face new conditions of puberty and identity crisis.
In other words, the disability of the adolescent in adapt-
ing to the new conditions leads to the emergence of be-
havioral problems. The results of several studies have
shown that girls show their problems as internal behav-
iors such as isolation, physical symptoms, depression,
and anxiety [11]. Also, some studies have shown that
emotional and psychological problems of adolescents in-
crease with age [12].
One of the most critical periods in a woman’s life is

adolescence which leads to the onset of menstruation.
About 70–90% of women undergo various physical and
mental changes before or after menstruation bleeding or
at its onset, which is called premenstrual tension or
molimina [13]. Actually, emotional imbalance and in-
stability are the most prominent features of adolescence.
Sensitivities and emotions caused by irritability, which
are the prominent features of this period, are often due
to changes in the endocrine system, level of hormonal
secretions, and type of education and training of adoles-
cents in the past that totally make up the emotional state
of the adolescent [14]. Evaluation of the psychiatric
problems of children in the community and finding the
sufferers are the first steps in promoting the level of
mental health in this age group. Because no extensive
study has been conducted in this area in our society, the
researchers decided to conduct a study to investigate
emotional and behavioral problems of 9–18-year-old
girls and its relationship to menarche age

Methods
This analytical, epidemiological, and cross-sectional
study was performed in 2014–2015. All female students
in the primary, guidance, and high school were included
in the study across all four districts of Shiraz city. By
considering the previous studies [15] and statistics ex-
perts, the obtained sample size was 1625 female students
based on the formula and confidence level of 95%. By
considering the probability of the sample size fall, 2000
were estimated as the sample size.

n ¼ Z2pq

d2

P1 = 0.35, P2 = 0.60, P3 = 0.05, 1 − α = 0.95, d = 0/01,
q = 1 − p
The inclusion criteria were girls between 9 and 18

years old, willing to participate in the study, and com-
pleted the written informed consent with no background
of taking medication (except anti-allergic and pain
killers—3 months prior to the study) or chronic physical
and mental illness. The aim of this study was to make
adolescents completely healthy. Antibiotics are import-
ant and may be used to treat chronic diseases that affect
the hormonal cycle and the onset of menarche. The ex-
clusion criterion was suffering from any hormonal dis-
eases such as growth hormone, thyroid gland, and
adrenal glands disorders; diabetes; skeletal, muscular,
and neurological disorders; and chronic diseases like
asthma. Awareness of diseases has been the self-
reporting of girls and their parents. Those who had ex-
perienced a crisis or stressful event who were willing to
withdraw from the study or their parents requested to
withdraw their children from the study were excluded.
First, the cluster sampling method was used, and 6 to 8
schools were selected randomly through convenience
sampling for the selection of 500 students at each educa-
tional level. In the present study, the researcher asked
the departments to complete demographic and SDQ
questionnaires after obtaining permission from related
authorities, examining the inclusion and exclusion cri-
teria of the study, and explaining the study objectives.
The scientific validity of the questionnaire was evaluated
via content validity. Moreover, it was assured that the in-
formation about all subjects would remain confidential.
The study instruments had two parts: (1) personal infor-
mation about menarche (including menarche age and
demographic information) and (2) SDQ questionnaire.
After studying the reference textbooks and various
sources, the researchers selected Robert Goodman’s
Questionnaire with Cronbach’s alpha of 0.73. This ques-
tionnaire contained 25 questions about the behavioral
and emotional problems of children from the viewpoint
of parents and teachers with three categories of response
(not true, somewhat true, and certainly true). The mini-
mum and maximum total score ranged from 0 to 40.
The questionnaire had five indicators (emotional prob-
lems, overactive problems, behavioral problems, and
communicational problems with peers and appropriate
social behaviors). This questionnaire has been validated
by Dr. Tehranidoust in the Iranian children’s community
[16, 17]. The collected data were analyzed through the



Tayebi et al. Middle East Current Psychiatry           (2020) 27:67 Page 3 of 7
SPSS software (version 21) using descriptive statistics
and a chi-square test.
Results
Table 1 shows the status of the indicator of emotional
and behavioral problems in female students. The highest
mean and standard deviation (2.35 ± 4.2) were related to
emotional symptoms, and the lowest mean and standard
deviation (1.93 ± 3.33) were related to the peers’ prob-
lems. Table 2 shows the emotional and behavioral prob-
lems of female students. Most of the subjects (960
individuals) (48%) had abnormal scores, and the lowest
of them (337 subjects) (16.9%) scored as intermediate.
The mean and standard deviation was 15.61 ± 5.89. The
highest value was 33, and the lowest was zero. Table 3
shows the emotional and behavioral problems in terms
of age in female students. The highest mean and stand-
ard deviation (16.69 ± 5.4) were in the range of 17–18
years old girls (289 subjects), and the lowest mean and
standard deviation (13.82 ± 5.8) were in the range of
11–12 years old girls (73 subjects). Table 4 shows the re-
lationship between menarche age and emotional and be-
havioral problems in female students. The chi-square
test between the menarche age and emotional and be-
havioral problems showed that there was a significant
relationship between the two variables at the confidence
level of 95%. The test value was equal to 22.17 with a
significance level of p = 0.001. Most of the subjects
(57%) had abnormal behavioral and emotional problems
at the menarche age of 15–16 years old.
Ethical considerations
The local Ethics Committee of Shiraz University of Med-
ical Sciences approved the study protocol (grant number
7173). Permissions were also received through the au-
thorities in the schools. Written informed consent was
collected from all the participants. The confidentiality of
all participants’ personal information was assured. Fur-
thermore, they were free to withdraw from the study at
any time.
Table 1 Mean and standard deviation of the index of
emotional and behavioral problems questionnaire in girls

Index Mean ± SD Min Max

Emotional Symptoms Score 4.2 ± 2.35 0 10

Peer Problems Score 3.41 ± 2.03 0 10

Hyperactivity/Inattention Score 4.44 ± 2.1 0 10

Conduct Problems Score 3.33 ± 1.93 0 10

Behavior Score Prosocial 6.96 ± 2.09 0 10

Total 15.4 ± 5.96 0 33
Discussion
Epidemiological studies show that 5–10% of children and
adolescents suffer from emotional and behavioral prob-
lems, which are among the most common psychiatric dis-
orders for this age group [18]. Emotional and behavioral
problems are associated with suffering and disturbances in
the daily life of the affected person, his/her family, and
among the relatives. These problems were associated with
an increased risk of substance abuse, depression, and im-
paired social and emotional functioning during adoles-
cence and early adulthood [18–21]. Therefore, emotional
and behavioral problems in childhood should be identified
and treated as soon as possible.
The standard deviation and mean of the total score of

the questionnaire’s strengths and difficulties in the sam-
ple were 15.61 ± 5.89. The value was reported as 5.5 in
Muris et al.’s (2003) study in the Netherlands, 5.1 in the
study by Klasem et al. (2000) in Germany, 10.85 in
Smedje et al.’s (1999) study in Sweden, 11.4 in Goodman
et al.’s (1998) study in England, and 10.05 in Tehrani-
doust et al.’s (2008) study in Tehran (17, 22, 25). The
reason mentioned for the difference in the total score of
the strengths and difficulties is the difference in the real
prevalence of problems in different countries and prob-
ably different mean ages of the study subjects [22].
Therefore, in this study group, the age group of 9–18
years old, the highest mean score was in the range of
17–18 years old with an average of 16.69.
Nasiri et al. carried out a study to determine the

prevalence of mental health disorders in primary school
children in Boushehr city (2006–2007). A total of 2350
SDQ questionnaires were distributed randomly in urban
and rural primary schools. In this study, 946 (49.3%)
subjects had an abnormal score similar to that of the
present study in which 960 (48%) subjects had an abnor-
mal score [22].
A comparison of the indicators obtained from the

SDQ questionnaire in the present study showed that the
highest mean was related to the dimension of appropri-
ate social behaviors; this is consistent with the studies of
Tehranidoust et al. and Arabgol et al. The lowest mean
was related to the dimension of problems with peers,
while in Tehranidoust and Arabgol’s studies, the lowest
mean was related to behavioral problems [17, 23].
Latif Nezhad et al. conducted a study with the aim of

comparing emotional and behavioral problems and de-
pression in two groups of girls before and after menar-
che in Mashhad city. In this case-control study, 320
healthy high school children aged 11 to 15 years old (140
girls in the pre-menarche period and 140 in the post-
menarche period) who did not have emotional and be-
havioral problems were selected through multistage
sampling from 18 high schools in Mashhad. The results
showed no significant difference in the behavioral and



Table 2 Distribution of emotional and behavioral problems in the student city of Shiraz

Emotional and behavioral problems N (%) Mean ± SD Min Max

Normal 703 (35.2)

Borderline 337 (16.9) 15.61 ± 5.89 0 33

Abnormal 960 (48)

Total 2000 (100)
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emotional problems of the girls in the post-menarche
period in comparison with those in the pre-menarche
period. However, in this study, the relationship between
emotional and behavioral problems and menopause age
was statistically significant. Most of them (638 subjects)
(46%) had emotional and behavioral problems at the me-
narche age of 11–12 years [24]. However, in Tehrani-
doust et al.’s study, the scores of the SDQ questionnaire
score were not significantly correlated to age [17]. More-
over, in another study by Sanders on Japanese families
living in Australia (2007), 50 families were evaluated in
two case and control groups. Then, a significant differ-
ence was observed in the dimensions of parenthood,
parenting, and adolescent behavioral problems at the
end of the intervention. However, there was no signifi-
cant difference in anxiety, stress, and depression [25].
Grant et al.’s (2003) study concluded that stressful
events, such as the conflict in the family, have a signifi-
cant role in the expansion of emotional and behavioral
problems in children and adolescents [26].
Garnefski et al.’s study (2005) also investigated chil-

dren and adolescents aged 12 to 18 years in the
Netherlands among the general population. They found
that the scores of people with emotional and behavioral
problems were significantly higher than those of the
control group and the group with conditions of behav-
ioral problems in terms of cognitive coping strategies as
self-blame and rumination [27]. In a case-control study
in Birjand, it was found that the mean of emotional and
behavioral problems and aggression was significantly
higher in divorce children than non-divorced children
[28]. Cognitive-behavioral therapy was strongly sup-
ported as an effective treatment for emotional and be-
havioral problems in children [29]. However, the vast
majority of children and adolescents with emotional and
Table 3 Distribution of emotional and behavioral problems by
age in the student city of Shiraz

Age Number Mean ± SD Min Max

9–10 500 15.68 ± 5.7 2 32

11–12 73 13.82 ± 5.8 3 31

13–14 926 14.72 ± 6.29 0 33

15–16 211 16.37 ± 5.1 1 31

17–18 289 16.69 ± 5.4 1 28
behavioral problems do not receive evidence-based psy-
chological treatment [30, 31].
Turner et al. showed that adolescents who were in the

warm, intimate, adaptive, communicative, and support-
ive environment of their family could control the nega-
tive effects of stress on their health [32]. In adolescence,
the role of parents and their ability to communicate
positively and constructively with their adolescent is very
critical. Studies showed that warm and protective family
relationships were predictive of the positive correlation
between children and adolescents and are considered as
protective factors against emotional and behavioral
problems in adolescence [33].
Van et al. (2012) investigated the impact of social skills

training programs for children aged 7 to 13 years on emo-
tional and behavioral problems. The results showed that
social skills training caused positive changes in children’s
emotional and behavioral problems [34]. Chen (2006) and
Spence’s (2003) study on students at risk of behavioral
and emotional disturbances indicated that social skills
training, which included modeling, feedback, and encour-
agement in case of proper performance and role-plays, led
to an increase in their social adequacy [35, 36].
Senik showed that training social skills led to increased

social interaction and interpersonal relationships followed
by increased indicators of psychological well-being,
income-earning, and consequently increased quality of
their life [37]. A meta-analysis study showed that two
thirds of adolescents who were at risk of behavioral and
emotional disorders but received social skills training were
improved compared with the control group [38, 39].
Generally, the review of the studies conducted on so-

cial skills training shows that 25 years after the beginning
of research in this field, the researchers make an attempt
to train these skills in order to make people acquire,
maintain, and publicize the skills to overcome or reduce
their behavioral and emotional problems [38, 40].
It should be noted that mental disorders may activate

the corticotropin-releasing hormone from the nervous
system following an increase in cortisol and prolactin,
which leads to menstrual symptoms [41, 42]. In addition
to the effects of hormones released on the quality of life,
these mental disorders may lead to suicide, addiction,
early sexual experience, depression in adulthood, crimes,
loss of education, low self-esteem, and its consequences,
eventually leading to occupational, family, and social



Table 4 The relationship between the age of menarche emotional and behavioral problems in the student city of Shiraz

Emotional and behavioral problems 9–10, N (%) 11–12, N (%) 13–14, N (%) 15–16, N (%) Total, N (%) Chi-square Significance level

Normal 36 (50.7) 284 (38.8) 200 (35.6) 3 (14.3) 523 (37.7)

Borderline 3 (4.2) 134 (18.3) 82 (14.6) 6 (28.6) 225 (16.3)

Abnormal 32 (45.1) 314 (42.9) 280 (49.8) 12 (57.1) 638 (46) 22.17 0.001

Total 71 (100) 732 (100) 562 (100) 21 (100) 1386 (100)
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disorders [43, 44]. The prevalence of these mental disor-
ders in the premenstrual period is rare. Gender differ-
ences show that during puberty, these disorders increase
with a steep slope and are more common among the
girls who are more vulnerable to various psychological
factors so that the ratio of the girls’ psychological condi-
tion in these disorders compared to boys is 1/1/3 [45].
In explaining these results, it can be mentioned that life

skills are like a behavior change-based approach that can
make a balance between knowledge, attitude, and skills
and can increase stress-coping skills, self-esteem, and indi-
vidual control in different situations. The adolescence
period is a critical stage in the course of which the founda-
tion of adulthood can be set for a person [46]. This period
is associated with significant physical and mental changes,
and the lack of awareness of adolescents in this period
may lead to inaccurate performance and adverse out-
comes. Training can reduce many of the problems and
crises of that period. Therefore, since it is important to
know how to enter the process of adolescence and how to
overcome its ups and downs by adolescents, families
should get acquainted with the time and trends of menar-
che and factors affecting it in order to provide their chil-
dren with the right decisions in a timely manner [47].
Training issues, especially support of the family, can re-
duce the stresses and menstrual disorders of the adoles-
cent girls [48], given that the main aim of this project was
to study the prevalence of menarche, early and late me-
narche. Therefore, the factors affecting adolescents’ psy-
chological problems have not been fully evaluated. Other
factors affecting psychological problems have been pro-
posed as a design limitation in the article.
Another factor in the development of emotional and

behavioral problems are socioeconomic status; a possible
clue could be related to the type of school and area of
residence. Further research is suggested to confirm the
relationship between environmental factors and menar-
che onset age, development of secondary sexual charac-
teristics, perception of puberty or physical maturity
compared to peers, and the rate of puberty in different
racial-ethnic groups so that the existing contradictions
are resolved. Besides, interest in environmental factors
that have influenced the onset of puberty has increased
significantly over the past three decades. However, des-
pite extensive studies, how environmental factors affect
the first menstrual period is largely unclear.
Conclusion
Emotional symptoms were the most emotional and be-
havioral problems in adolescents. There was a significant
relationship between the menarche age and emotional
and behavioral problems. Therefore, the attention of the
parents and family plays a significant role in the behav-
ior of adolescents. According to the results of this study,
it is suggested that some strategies should be developed
in the form of educational programs based on the prob-
lems and psychological characteristics of the girls in
order to prepare themselves for coping with adolescent
conditions. It is necessary to develop mental health pro-
grams appropriate for adolescent age based on their
problems and educational conditions. Besides, one of the
goals set by the World Health Organization in 2020 is to
promote a healthy lifestyle in the community. Accord-
ingly, countries should put on their agenda strategies
that are effective in improving individual and social life
and the factors that lead to unhealthy lifestyles (such as
poor physical activity, poor nutrition, and substance
abuse). Therefore, in health care systems, it is necessary
to pay serious attention to behavioral approaches and
risk factors simultaneously with clinical examination.
Among these, due to the decrease in the age of develop-
ing harmful behaviors and due to the sensitivity of ado-
lescents and the formation of intellectual, ideological,
social, and emotional values, this group should be
prioritized.
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