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Introduction

Growing up involves a period of uncertainty and struggle.
Young people frequently find it challenging to completely
understand the changes.1 Adolescence comes from the
Latin word adolescere, which means to come to maturity.
It is a transitional stage that exists between childhood and
adulthood. The significant changes that are equally thrill-
ing and frightening occur physically, emotionally, psycho-

logically, and socially during this period of transition.2 The
number of adolescents worldwide has increased to 1.3
billion, accounting for 16% of the global population. India
has the largest adolescent population in the world, 253
million, and every fifth person is between the ages of 10
and 19 years. Adolescents, who are classified by the United
Nations as being between the ages of 10 and 19 years go
through a period of transition between childhood and
adulthood.3
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Abstract Background Adolescence represents a pivotal stage marked by various physical,
psychological-emotional, and social transformations. Among these changes, puberty
stands out as a significant characterized by hormonal shifts, physical alterations, and
emotional fluctuations.
Objectives The present study was aimed to assess perceived stress and coping
strategies and find the relationship among adolescent girls on pubertal changes in a
selected school in Mangaluru.
Materials and Methods The study adopted the descriptive survey design among 205
adolescent girls recruited by using convenient sampling technique. Data were collect-
ed using self-developed stress rating scale and standardized brief-COPE.
Results The study findings showed that the majority of the adolescent girls attained
menarche at the age of 12 to 13 years and 72.7% of the adolescent girls perceived less
level of stress, while 98% of the adolescent girls employed ineffective coping strategies
on pubertal changes. The study findings also found that there was a moderate positive
correlation between perceived stress and coping strategies (r¼0.480) among adoles-
cent girls on pubertal changes.
Conclusion The study concluded that adolescent girls have less stress on pubertal
changes and employ ineffective coping strategies during pubertal changes.
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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Puberty is the term used to describe the maturational,
hormonal, and development process, which typically starts
between the ages of 8 and 14 years.1 A female’s reproductive
life reaches a milestone when her period starts. It brings
about significant physical and psychological changes, but the
most notable developmental milestone is early puberty.4

Puberty is associated with an acceleration in the develop-
ment of undesirable behaviors. During this period, the girls
experience higher stress and psychological issues.5 Research
has shown that 40 to 45% of adolescent girls are mostly
affected by psychological stress and emotional changes due
to menstrual problems. The physiological process of matu-
ration is still regarded as an unclean state. Girls are excluded
from activities of daily life due to these misconceptions, and
several traditions and beliefs make the girls vulnerable.6

The girls in their adolescence will worry more about their
physical changes, which will have psychological effects and
theywill bemore stressed and develop undesirable traits like
depression, substance addiction, poor academic perfor-
mance, and decreased life satisfaction.7

The transitional stressors could be more intense for kids
who have not mastered good coping mechanisms. Coping
mechanisms have an impact on how people manage pres-
sures in their lives, both positively and negatively. Concern-
ing timing and gender, pubertal changes have varying
psychological effects on teenagers. Girls who reach puberty
sooner may face emotions of poor self-esteem and be too
self-conscious about their bodies since they have not had
enough time to develop adaptive coping mechanisms.5

Adolescent girls who experience puberty sooner than
their peers have a higher stress level as they need to adjust
to the new physical and mental changes. The use of coping
mechanisms can help or hinder healthy adolescent adaption
by acting as mediators of stress. The ability to cope refers to
one’s ability to deal with and control life stresses.5 If parents
help their daughters once they reach the period of early
development, the distress brought on by earlymenses can be
lessened. Counseling and good parenting can help these
“young girls” during this time. Lifestyle modifications like
exercise, outdoor activities, and a healthy diet can be
helpful.8

It is widely acknowledged that adolescence is a time of
fast development and transition that can be stressful and
challenging and necessitate the use of all available resour-
ces. Peer pressure to conform, which frequently involves
disrespecting adult authority and even posing major health
hazards, is something that adolescents must deal with.
Many experience severe anxiety related to their identities.
Slowly maturing children require encouragement and reas-
surance that they are not odd and should simply wait till the
appropriate time to develop the traits.2 According to re-
search, girls who have positive attitudes and information
about puberty are better prepared to maintain and improve
their physical health as well as gain more experience
navigating the challenges of puberty.9 Adolescents may
adjust to their surroundings more successfully if they
have the coping mechanisms to deal with different pubertal
changes.1

Materials and Method

A descriptive survey design was adopted, and the study setting
was higher primary schools inMangaluru. The sample size was
calculated based on assessing the stress and coping strategies
regarding pubertal changes among female school children
conducted by Khwairakpam and Andrew.2 The number of
samples was determined using the method n¼ Z 2αp (1–p)/
e2. Here n represents sample size, Z is the value which corre-
sponds to the desired confidence level, p is the population
proportion (usually 0.5), and e is the desired margin of error.

A sample of 205 was drawn with a research power of 74%,
95% confidence level, and an α error of 0.06. Prior to the data
collection, ethical permission was obtained from the institu-
tional ethics committee. According to the geographical ap-
proximation, three schools were selected. The three schools
belonged to the state boards of higher primary English medi-
um, a private-aided category with boys and girls, located in
urban Mangaluru. A written permission from the school
authority was obtained to conduct the study. A total of 600
girls in the age group of 9 to 13 yearswere screened to identify
the occurrence of menarche. The screening tool consists of six
items: age in years, class, division, roll number, and whether
they have attained menarche and their age if they have. From
the selected three schools, 250 girls attainedmenarche. So the
investigator selected 205 students from classes 5 to 7whomet
the inclusion criteria by using a convenient sampling tech-
nique. Consent from the participants and parents was taken
before the study. Confidentiality was assured to all partici-
pants by taking down the roll number.

Baseline proforma consisted of nine items, which includ-
ed age, type of family, currently staying with, number of
siblings, religion, birth order, age of attainment of menarche,
prior information on menarche, through whom information
was received, and education status of the parents.

The stress rating scalewas constructed by the investigator
as a 4-point rating scale. The ratings included not at all
stressed, less stressed, moderately stressed, and highly
stressed. The scale consisted of 30 items encompassing
with 5 events or categories: physical, psychological, emo-
tional, social, and academic. A score of 0 to 30was considered
as not at all stressed, 31 to 60 as less stressed, 61 to 90 as
moderately stressed, and 90 to 120 as highly stressed. To
ensure content validity, it was reviewed by seven experts
from the fields of obstetrics and gynecology, pediatrics,
mental health nursing, and psychology. The reliability was
computed using Spearman’s rank correlation and was found
to be 0.93. So, the investigator found the tool to be reliable.

Brief-COPE is a standardized and reliable tool used to assess
the coping strategies among adolescent girls on pubertal
changes.10 It contains a 28-item self-report questionnaire
that includes the emotion of the following: area-focused
coping, problem-focused strategies, and dysfunctional strate-
gies. It is designed to measure both effective and ineffective
strategies in responseto stressful life events.Utilizinga4-point
Likert scale with options including not at all, a little bit,
medium amount, and a lot, its reliability was computed by
using Cronbach’s α, which yielded values ranging from 0.72 to
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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0.82. A score between 28 and 78 was considered ineffective
coping strategies, while a score between 79 and 112 was
considered effective coping strategies.

Data were analyzed using SPSS Statistics version 16. To
evaluate the data, both inferential “Chi-Squared test and
Pearson’s correlation test” and descriptive (frequency,
percentage, mean, and standard deviation) statistics were
applied. The level of significance was considered at 0.05.

Results

Among 205 adolescent girls, 48.8% (n¼100) were aged 11 to
12 years. In terms of family structure, 67.8% (n¼139)
belonged to nuclear families and 95.1% (n¼195) of the
respondents resided with family members. Analysis of sib-
ling composition showed that 36.6% (n¼75) had brothers,
while 53.2% (n¼109) belonged to the first birth order.
Religion-wise analysis showed that the majority of the
adolescent girls (n¼126, 61.5%) identified as Hindu. Approx-
imately 76.1% (n¼156) attainedmenarche at the age of 12 to
13 years and 96.6% (n¼198) of them received information on
menarche, with the majority (91.2%, n¼187) having parents
as the primary source of information.

Data presented in ►Table 1 illustrate the perceived stress
level of adolescent girls regarding pubertal changes. Results
indicated that out of 205 adolescent girls who attained
menarche, the mean perceived stress level was
53.79�1.31 and the mean percentage was 55.45%, which
showed less level of stress. Further analysis revealed that
72.7% (149) of the adolescent girls perceived a low or less
level of stress, while 25.9% experienced a moderate level of
stress. Additionally, 1% (n¼2) of the adolescent girls
reported feeling highly stressed and 0.5% (n¼1) of them
stated they were not stressed at all about pubertal changes.

►Table 2 shows that the perceived stress score was the
highest (53.73%) in psychological events (53.73%), followed

by physical events (52.51%), academic events (51.12%), social
events (50.07%), and emotional events (48.1%).

The study findings show that out of 205 adolescent girls,
98% (n¼201) of the girls were employing ineffective coping
strategies to cope PUBERTAL CHANGES, while 2% (n¼4)
were utilizing effective coping strategies.

The correlation between perceived stress and coping
strategies among adolescent girls on pubertal changes is
shown in ►Fig. 1. The results indicated an r-value of 0.480,
with a p-value of 0.001. These findings suggest a moderate
positive correlation between perceived stress and coping
strategies among adolescent girls experiencing pubertal
changes.

The findings of the study showed that there was no
significant association between perceived stress among
adolescent girls on pubertal changes and sociodemographic
variables, except for age of attainment of menarche
(p¼0.004) and there was no significant association between
coping strategies among adolescent girls on pubertal
changes and sociodemographic variables except for age of
attainment of menarche (p¼0.004).

Discussion

The study revealed that the majority (72.7%) of adolescent
girls perceived less level of stress on pubertal changes, while
25.9% perceived a moderate level of stress, 1% perceived
high-level stress, and 0.5% were not at all stressed. The
findings of the present study are supported by a descriptive,
cross-sectional study conducted at AIMS, New Delhi, on
puberty, a stressful phase of transition for girls. In the study,
the majority of adolescent girls (71.56%) were not stressed
due to pubertal events, 24.77% experienced mild stress, and
24.77% experienced moderate stress on pubertal events.6

According to the domain, the present study revealed that
the highest perceived stress was noted in psychological

Table 2 Domain-wise perceived stress of adolescent girls on pubertal changes (n¼205)

Domains Maximum score Mean� SD Mean %

Physical event 27 14.18� 3.94 52.51

Psychological event 23 12.36� 3.71 53.73

Emotional event 20 9.62�3.11 48.1

Social event 27 13.52� 3.99 50.07

Academic event 8 4.09�1.70 51.12

Abbreviation: SD, standard deviation.

Table 1 Perceived stress level of adolescent girls on pubertal changes (n¼205)

Level of stress Grading Frequency % Mean� SD Mean %

Not at all stressed 0–30 1 0.5 53.79� 1.31 55.45

Less stressed 31–60 149 72.7

Moderately stressed 61–90 53 25.9

Highly stressed 90–120 2 1.0

Abbreviation: SD, standard deviation.
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Pearson’s correlation test” and descriptive (frequency,
percentage, mean, and standard deviation) statistics were
applied. The level of significance was considered at 0.05.

Results

Among 205 adolescent girls, 48.8% (n¼100) were aged 11 to
12 years. In terms of family structure, 67.8% (n¼139)
belonged to nuclear families and 95.1% (n¼195) of the
respondents resided with family members. Analysis of sib-
ling composition showed that 36.6% (n¼75) had brothers,
while 53.2% (n¼109) belonged to the first birth order.
Religion-wise analysis showed that the majority of the
adolescent girls (n¼126, 61.5%) identified as Hindu. Approx-
imately 76.1% (n¼156) attainedmenarche at the age of 12 to
13 years and 96.6% (n¼198) of them received information on
menarche, with the majority (91.2%, n¼187) having parents
as the primary source of information.

Data presented in ►Table 1 illustrate the perceived stress
level of adolescent girls regarding pubertal changes. Results
indicated that out of 205 adolescent girls who attained
menarche, the mean perceived stress level was
53.79�1.31 and the mean percentage was 55.45%, which
showed less level of stress. Further analysis revealed that
72.7% (149) of the adolescent girls perceived a low or less
level of stress, while 25.9% experienced a moderate level of
stress. Additionally, 1% (n¼2) of the adolescent girls
reported feeling highly stressed and 0.5% (n¼1) of them
stated they were not stressed at all about pubertal changes.

►Table 2 shows that the perceived stress score was the
highest (53.73%) in psychological events (53.73%), followed

by physical events (52.51%), academic events (51.12%), social
events (50.07%), and emotional events (48.1%).

The study findings show that out of 205 adolescent girls,
98% (n¼201) of the girls were employing ineffective coping
strategies to cope PUBERTAL CHANGES, while 2% (n¼4)
were utilizing effective coping strategies.

The correlation between perceived stress and coping
strategies among adolescent girls on pubertal changes is
shown in ►Fig. 1. The results indicated an r-value of 0.480,
with a p-value of 0.001. These findings suggest a moderate
positive correlation between perceived stress and coping
strategies among adolescent girls experiencing pubertal
changes.

The findings of the study showed that there was no
significant association between perceived stress among
adolescent girls on pubertal changes and sociodemographic
variables, except for age of attainment of menarche
(p¼0.004) and there was no significant association between
coping strategies among adolescent girls on pubertal
changes and sociodemographic variables except for age of
attainment of menarche (p¼0.004).

Discussion

The study revealed that the majority (72.7%) of adolescent
girls perceived less level of stress on pubertal changes, while
25.9% perceived a moderate level of stress, 1% perceived
high-level stress, and 0.5% were not at all stressed. The
findings of the present study are supported by a descriptive,
cross-sectional study conducted at AIMS, New Delhi, on
puberty, a stressful phase of transition for girls. In the study,
the majority of adolescent girls (71.56%) were not stressed
due to pubertal events, 24.77% experienced mild stress, and
24.77% experienced moderate stress on pubertal events.6

According to the domain, the present study revealed that
the highest perceived stress was noted in psychological

Table 2 Domain-wise perceived stress of adolescent girls on pubertal changes (n¼205)

Domains Maximum score Mean� SD Mean %

Physical event 27 14.18� 3.94 52.51

Psychological event 23 12.36� 3.71 53.73

Emotional event 20 9.62�3.11 48.1

Social event 27 13.52� 3.99 50.07

Academic event 8 4.09�1.70 51.12

Abbreviation: SD, standard deviation.

Table 1 Perceived stress level of adolescent girls on pubertal changes (n¼205)

Level of stress Grading Frequency % Mean� SD Mean %

Not at all stressed 0–30 1 0.5 53.79� 1.31 55.45

Less stressed 31–60 149 72.7

Moderately stressed 61–90 53 25.9

Highly stressed 90–120 2 1.0

Abbreviation: SD, standard deviation.
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Introduction

Anemia is the most common health problem all over the
globe especially in India. There is a significant association of
anemia with morbidity and mortality. Anemia is a condition
where the oxygen-carrying capacity is reduced in the blood
which leads to tissue hypoxia. The World Health Organiza-
tion (WHO) states that worldwide anemia affects 1.62 billion
peoplewhich corresponds to 24.8% of theworld population.1

Laboratory investigations such as the complete blood
count (CBC) and differential white blood cell (WBC) count
are crucial in diagnosing anemia. By these parameters, we
can also diagnose platelet disorders and white cell disorders
such as leukemia, leukemia, and other conditions. For the
past many years, there has been a significant advance in
blood cell analysis, which has shifted from manual proce-
dures to automated instruments, providingmore precise and
reliable results.2

The complete hematological report is mainly based on the
CBC generated by the automated analyzer and peripheral
smear examination by microscopy. The CBC is a basic and
routine test ordered by the consultant physicians nowadays.
It helps evaluate the concentration and gives the number of
various cellular components of blood, such as hemoglobin
(Hb)%, hematocrit, red cell indices, RBC count with differen-
tial count (WBC), platelet count, histograms of RBC, WBC,
mean platelet volume, and red cell distributionwidth (RDW).
In recent days, many laboratories have shifted from tradi-
tional methods in hematology to automated analyzers and
automated data.3

RBC histogram is the diagrammatic representation where
there is a symmetrical bell-shaped curve, and it helps in
better understanding and interpretation of different types of
anemia. But its usefulness is still limited in day-to-day use as
the technologists have little knowledge or unaware of it. Only
a few laboratory technologists have an understanding of
correlation and interpretation.3 Hb distribution width,
RDW, and reticulocyte count are the parameters that have
gained popularity along with scatter plots and histograms as
they provide useful and important information.4–6

Red blood cell (RBC) histograms and RBC indices are very
essential for diagnosing and management of anemia. The
important diagnostic tool for most of the corporate labora-
tories is the histograms which help in analyzing the blood
films routinely. RBC histograms play a major role in the
diagnosis of RBC disorders.7

Anemia causes can be multifactorial in origin. But nutri-
tional deficiency is themost common cause of anemia, and it
is due to deficiency of nutrients such as iron, vitamin B12, or
folic acid. Other clinical conditions which can also lead to
anemia include decreased production of RBCs in disease-
causing bone marrow failure and increased destruction of
RBCs in clinical conditions leading to hemolysis. Therefore,
every patient of anemia should be investigated thoroughly to
find out the cause so that the proper treatment can be
provided based on the underlying cause. However, there is
lack of consistency in the protocols that are followed for the
proper screening of anemia.8–10

Regardless of the latest sophisticated automated instru-
ments present today, we still rely on certain manual techni-
ques and follow them. This studywasplanned and conducted
to notice the relationship between the Sysmex XN 1000
hematology autoanalyzer-generated RBC histogram and
RBC indices and peripheral smear examinations using hu-
man blood samples.

Materials and Methods

The current study was a prospective laboratory-based study
conducted for a duration of 5 months between August 2023
and December 2023, which was performed at a rural tertiary
care center after obtaining an ethical clearance from the
institutional ethical committee. The estimated sample size
was 456 calculated based on a 95% confidence interval, a
margin of error of 4.5%, and a population proportion of 60% to
obtain good results, it was made with a 500 sample size.

Inclusion criteria: All the patients of all age groups diag-
nosed with anemia as per WHO reference range by the
automated analyzer and the peripheral smear were included
in the study.

Exclusion criteria: Anemic patients who have received a
blood transfusion, inadequate quantity of blood sample (<
3mL) for automated analyzer and patients having leukocy-
tosis, leukemoid reaction, leukemia, and platelet disorders
were excluded from the study.

3mL of venous blood samples were collected in an EDTA
vacutainer and processed in the Sysmex XN 1000 five-part
differential hematology analyzer for CBC within 1hour of
blood sample collection. Calibration and quality controlwere
performed according to the manufacturer instructions be-
fore processing test samples.

The RBC indices and histogram for each patient was
recorded from the cell counter and peripheral smear study
were done to correlate the RBC size, which was a fully
automated five-part differential instrument. Peripheral
blood smears (PBSs) were done for all the cases simulta-
neously, and they were stained with Leishman stain. All the
peripheral smearswere reported accordingly for the RBC size
and shape. We also looked for WBC and platelets. Clinical
details of the patient were collected.

All the data obtained were entered into Microsoft Excel
data sheet and using SPSS 22 version software, it was
analyzed. For qualitative data, Pearson’s chi-square test
was used as test of significance. Wherever necessary data
were represented in the form of bar diagrams and charts. The
p-value of <0.05 was considered statistically significant.

Results

A total of 500 cases were included in the study, with the age
range ranging from 1 to 93 years. The majority of the cases
(17.6%) belonged to the age group between 41 and 50 years. In
the study population, the majority were females, which con-
tributed to 576.6% of the total cases. Based on Hb values, cases
were further divided into the following categories: mild (Hb
<11g), moderate (Hb 7–10 g%), and severe (Hb <7 g%).
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events (53.5%), followed by physical events (52.5%), academ-
ic events (52.12%), social events (51.07%), and emotional
events (48.1%). A study by Jaspreet et al revealed that out of
60 adolescent girls, 51.6% had a high level of psychosocial
stress.7 Another similar study by Gadade et al conducted in
Pune found that 46.6% of adolescent girls experienced mod-
erate stress physiologically and psychologically, 43.3% had
mild stress physiologically and psychologically, and 10.1% of
adolescent girls experienced severe stress physiologically
and psychologically.11

The findings of the present study showed that the majori-
ty (50.2%) of adolescent girls adopted medium coping strat-
egies, and 49.8% adopted little bit coping strategies on
pubertal changes. In contrast, a study conducted in theUdupi
taluk in Karnataka revealed that the majority of adolescents
(52.4%) who attained menarche had adaptive coping pat-
terns and 47.6% had maladaptive coping patterns regarding
pubertal changes.8

The present study revealed a moderate positive correla-
tion (r¼0.480, p¼0.001) between perceived stress and
coping strategies among adolescents on pubertal changes.
The findings were supported by a similar study conducted at
Dharan, Nepal, on perceived stress and coping strategies
regarding pubertal changes among adolescent girls, which
showed that a positive correlation between perceived stress
and coping strategies (r¼0.454, p¼0.001).9

Conclusion

The study concluded that adolescent girls have less stress on
pubertal changes and employ ineffective coping strategies
during pubertal changes. The study findings revealed a
moderate positive correlation between perceived stress
and coping strategies among adolescent girls experiencing
pubertal changes, along with a significant association be-
tween stress and coping strategies with selected demo-
graphic variables, such as the age of attainment of
menarche (p¼0.004), which is less than 0.05. The research
serves as an eye-opener, highlighting the need for further

investigation into perceived stress and coping strategies
among adolescent girls undergoing pubertal changes. A
qualitative approach is recommended to understand better
the stress and coping mechanisms adopted by adolescent
girls during this critical period.
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Fig. 1 Scatter diagram showing a correlation between perceived stress and coping strategies of adolescent girls on pubertal changes.
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Puberty is the term used to describe the maturational,
hormonal, and development process, which typically starts
between the ages of 8 and 14 years.1 A female’s reproductive
life reaches a milestone when her period starts. It brings
about significant physical and psychological changes, but the
most notable developmental milestone is early puberty.4

Puberty is associated with an acceleration in the develop-
ment of undesirable behaviors. During this period, the girls
experience higher stress and psychological issues.5 Research
has shown that 40 to 45% of adolescent girls are mostly
affected by psychological stress and emotional changes due
to menstrual problems. The physiological process of matu-
ration is still regarded as an unclean state. Girls are excluded
from activities of daily life due to these misconceptions, and
several traditions and beliefs make the girls vulnerable.6

The girls in their adolescence will worry more about their
physical changes, which will have psychological effects and
theywill bemore stressed and develop undesirable traits like
depression, substance addiction, poor academic perfor-
mance, and decreased life satisfaction.7

The transitional stressors could be more intense for kids
who have not mastered good coping mechanisms. Coping
mechanisms have an impact on how people manage pres-
sures in their lives, both positively and negatively. Concern-
ing timing and gender, pubertal changes have varying
psychological effects on teenagers. Girls who reach puberty
sooner may face emotions of poor self-esteem and be too
self-conscious about their bodies since they have not had
enough time to develop adaptive coping mechanisms.5

Adolescent girls who experience puberty sooner than
their peers have a higher stress level as they need to adjust
to the new physical and mental changes. The use of coping
mechanisms can help or hinder healthy adolescent adaption
by acting as mediators of stress. The ability to cope refers to
one’s ability to deal with and control life stresses.5 If parents
help their daughters once they reach the period of early
development, the distress brought on by earlymenses can be
lessened. Counseling and good parenting can help these
“young girls” during this time. Lifestyle modifications like
exercise, outdoor activities, and a healthy diet can be
helpful.8

It is widely acknowledged that adolescence is a time of
fast development and transition that can be stressful and
challenging and necessitate the use of all available resour-
ces. Peer pressure to conform, which frequently involves
disrespecting adult authority and even posing major health
hazards, is something that adolescents must deal with.
Many experience severe anxiety related to their identities.
Slowly maturing children require encouragement and reas-
surance that they are not odd and should simply wait till the
appropriate time to develop the traits.2 According to re-
search, girls who have positive attitudes and information
about puberty are better prepared to maintain and improve
their physical health as well as gain more experience
navigating the challenges of puberty.9 Adolescents may
adjust to their surroundings more successfully if they
have the coping mechanisms to deal with different pubertal
changes.1

Materials and Method

A descriptive survey design was adopted, and the study setting
was higher primary schools inMangaluru. The sample size was
calculated based on assessing the stress and coping strategies
regarding pubertal changes among female school children
conducted by Khwairakpam and Andrew.2 The number of
samples was determined using the method n¼ Z 2αp (1–p)/
e2. Here n represents sample size, Z is the value which corre-
sponds to the desired confidence level, p is the population
proportion (usually 0.5), and e is the desired margin of error.

A sample of 205 was drawn with a research power of 74%,
95% confidence level, and an α error of 0.06. Prior to the data
collection, ethical permission was obtained from the institu-
tional ethics committee. According to the geographical ap-
proximation, three schools were selected. The three schools
belonged to the state boards of higher primary English medi-
um, a private-aided category with boys and girls, located in
urban Mangaluru. A written permission from the school
authority was obtained to conduct the study. A total of 600
girls in the age group of 9 to 13 yearswere screened to identify
the occurrence of menarche. The screening tool consists of six
items: age in years, class, division, roll number, and whether
they have attained menarche and their age if they have. From
the selected three schools, 250 girls attainedmenarche. So the
investigator selected 205 students from classes 5 to 7whomet
the inclusion criteria by using a convenient sampling tech-
nique. Consent from the participants and parents was taken
before the study. Confidentiality was assured to all partici-
pants by taking down the roll number.

Baseline proforma consisted of nine items, which includ-
ed age, type of family, currently staying with, number of
siblings, religion, birth order, age of attainment of menarche,
prior information on menarche, through whom information
was received, and education status of the parents.

The stress rating scalewas constructed by the investigator
as a 4-point rating scale. The ratings included not at all
stressed, less stressed, moderately stressed, and highly
stressed. The scale consisted of 30 items encompassing
with 5 events or categories: physical, psychological, emo-
tional, social, and academic. A score of 0 to 30was considered
as not at all stressed, 31 to 60 as less stressed, 61 to 90 as
moderately stressed, and 90 to 120 as highly stressed. To
ensure content validity, it was reviewed by seven experts
from the fields of obstetrics and gynecology, pediatrics,
mental health nursing, and psychology. The reliability was
computed using Spearman’s rank correlation and was found
to be 0.93. So, the investigator found the tool to be reliable.

Brief-COPE is a standardized and reliable tool used to assess
the coping strategies among adolescent girls on pubertal
changes.10 It contains a 28-item self-report questionnaire
that includes the emotion of the following: area-focused
coping, problem-focused strategies, and dysfunctional strate-
gies. It is designed to measure both effective and ineffective
strategies in responseto stressful life events.Utilizinga4-point
Likert scale with options including not at all, a little bit,
medium amount, and a lot, its reliability was computed by
using Cronbach’s α, which yielded values ranging from 0.72 to
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