
S97

This article was initially published as Online First by Thieme Medical & Scientific Publishers 
Pvt. Ltd., and later included in the Issue compiled by Scientific Scholar.

A Study on the Relationship between Nomophobia and
Quality of Sleep among Nursing Students in a Selected
Nursing Institution at Mangaluru
Bincy K. Joy1�, Sabeena M. T. Peedikayil2�, Pathima Violet Fernandes1

1Department of Psychiatry Nursing, Father Muller College of Nursing,
Mangaluru, Karnataka, India

2Department of Mental Health Nursing, Father Muller College of
Nursing, Mangaluru, Karnataka, India

J Health Allied SciNU

Address for correspondence Sabeena M. T. Peedikayil, Assistant
professor, Department of Mental Health Nursing, Father Muller
College of Nursing, Kankanady, Mangalore-575 002, Karnataka, India
(e-mail: sabeena.mtp@gmail.com).

Introduction

Ingeneral, the termnomophobia is an individualhaving fear or
worry of not having theirmobile or being unable to use them.1

The smartphone, which is used to contact people or conduct
research is one of the most popular networked devices in the

world. The usage of smartphones is becoming increasingly
widespread and fundamental to daily life as manufacturers of
smartphones continue to combine new capabilities.2 Apart
fromthis, smartphones seriouslyaffect humans inmanyviews
of life such as to start with a new procedure of accomplish
tasks, and offer newmodes of sharing, collecting, and refining
data into information.3 Kurnia et al conducted a study to
determine the link between nomophobia and poor sleep� Both the authors contributed equally and are first authors.
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Abstract Introduction Nursing students with long-term usage ofmobile phonesmay end upwith
more attachment or addiction to the gadget. Addiction to mobile phones is called
nomophobia. It affects the entire life of students both physically and mentally. It may
also disturb the sleep pattern. Irregular sleep patterns impact nursing students’ practical
and academic proficiency. Many psychological issues, including low self-esteem and an
extroverted personality, are involved with excessive phone use. This problem (nomopho-
bia) is currently expanding globally. Anxiety, social phobia, panic disorder, andothermental
conditions may possibly make nomophobia symptoms worse.
Materials andMethods A descriptive correlational research design was used to assess
the correlation between nomophobia and quality of sleep, and a purposive sampling
method was used to collect data from 163 nursing students from the selected
institution. Baseline proforma, Nomophobia Questionnaire (NMP-Q) Likert scale, and
Pittsburgh Sleep Quality Index were used to collect data.
Results and Conclusion Both descriptive and inferential statistics were used to
analyze the data. A statistically negligible correlation between nomophobia and quality
of sleep (r¼ 0.103, p¼ 0.190) was found. There was a significant association between
nomophobia and baseline variables such as hours of using a smartphone per day and
the purpose of using smartphone per day, and there was a significant association
between quality of sleep and selected baseline variables such as gender (0.009)
(p<0.05) and level of significance.
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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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among college students. A total of 292 students from the
Universityof Indonesiawereasked to understand thescenario,
with 229 female students and 63 male students. The study
findings concluded that nomophobia and poor sleep have a
positive significant relationship. The outcome of the data
analysis of participants using the Spearman correlation tech-
nique between nomophobia and poorer sleep was r
(292)¼0.145 and p-value¼0.013, indicating that nomopho-
bia is associated with poorer sleep. Nomophobia and poor
sleep had a positive and significant link, according to the
correlation between these two variables.4

At the same time, the importance of smartphone in studies
plays amajor role too. Smartphones areuseful for takingnotes,
connecting with the learningmanagement system, reading e-
books, online tests, and assignments to conduct.5 If a smart-
phone is used excessively, it can alter a person’s daily routine
and negatively impact their sleep and health. It is well recog-
nized that sleep enables people to physically and emotionally
recover and that sleep before learning something helps the
brain retainwhat is learnt.6 The objectives of the studywere to
study the quality of sleep and nomophobia among nursing
students and the association between quality of sleep and
nomophobia and selected baseline variables.

Materials and Methods

The relationship between nursing students’ quality of sleep
and nomophobia was investigated using a quantitative re-
search design in a selected nursing institution. A correlation-
al descriptive design was adopted for the study. A purposive
sampling technique was used to select 163 BSc students
from second, third, and fourth years at a selected nursing
college. The sample size was calculated based on a study
conducted in Qazvin7 with a power of 80%, a 95% confidence
level, and an α error of 0.05. First-year BSc(N) students were
not available during the data collection.

The inclusion criteria of the studywere students in the age
group of 17 to 24 years and students who were using
smartphones for a minimum period of 6 months. The exclu-
sion criteria of the study were students who are under
treatment for sleep disturbances/disorders as well as stu-
dents who are taking any medications with a sedative effect.

Tools Used for Data Collection

Baseline Proforma
The baseline proforma consists of eight items of baseline
variables such as age, gender, family status, present resi-
dence, duration of using smartphone, hours of using smart-
phone per day, purpose of using smartphone, and hours of
using smartphone from 8 p.m. to 6 a.m. in a weekend
(Saturday and Sunday). Eight experts were consulted to
determine the content validity of the baseline proforma
tool and found it to be valid and reliable.

Nomophobia Questionnaire
Nomophobia Questionnaire (NMP-Q) is a standardized tool
by Yildirim and Correia. Each of the 20 questions on the

NMP-Q is graded on a seven-point Likert scale. At its lowest
point (20�1), the NMP-Q total score is 20, and at its highest
point (7�20), it is 140. The following scoring system is used
to interpret the results: 0 to 20 for the absence of nomopho-
bia, 21 to 59 for themild level, 60 to 99 for themoderate level,
and 100 to 140 for the severe level.8 The reliability of NMP-Q
is r¼0.93.

Pittsburgh Sleep Quality Index
Buysse et al developed the standardized tool, the Pittsburgh
Sleep Quality Index (PSQI). Seven component scores, ranging
from 0 (no difficulty) to 3 (severe difficulty), are obtained
while assessing the PSQI. The global score, which ranges from
0 to 21, is calculated by adding the component scores. Poorer
sleep quality is indicated by higher scores. The following is
how the global scoring is interpreted: 0 for no sleep difficul-
ty, 1 to 7 for mild sleep difficulty, 8 to 14 for moderate sleep
difficulty, and 15 to 21 for severe sleep difficulty.9 The
reliability of this tool is 7.6.

Pilot Study
A pilot study was conducted on April 24, 2023. Using the
purposive sampling technique, �16 subjects were selected
considering 10% of the total sample size. The tools were
administered in the form of Google Forms. The participants
had taken 10 to 20minutes to complete the responses. The
study was found to be feasible based on the pilot study.

Data Collection Methods and Statistical Analysis
The data collection was scheduled from May 29, 2023, to
June 24, 2023. The selected participants were given an
introduction to the research and an explanation of the study
goals. The investigator collected the data using baseline
proforma, NMP-Q, and PSQI by using Google Forms.

SPSS Statistics version 16 was used to analyze the data.
Both inferential (chi-square and Karl Pearson) and descrip-
tive (frequency, percentage, mean, and standard deviation
[SD]) statistics were used in the data analysis.

Results

Among 163 participants, majority of the subjects, that is,
55.2% belonged to the age group of 21 to 23 years, most of the
subjects (87.1%) were female. With regard to family status,
92.6% of the participants belong to nuclear family. About
present residence, 71.8% were staying in hostel. Regarding
duration of using smartphones, 50.9% subjects were using
smartphone for a period of 1 to 4 years; 46.6% were using the
mobile phones for more than 4 years. Majority of the
participants (81.0%) were using smartphones �2 to 6 hours;
86.5% of participants were using smartphone for education,
entertainment, and communication such as chat and call.

The mean and SD of nomophobia score are 71.96�19.4
with a mean percentage of 62.03. The mean� SD of sleep
quality score is 3.56�2.41 with the mean percentage of
32.36.

There was a statistically negligible correlation between
nomophobia and quality of sleep (r¼0.103, p¼0.190).
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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%).

Journal of Health and Allied SciencesNU © 2024. The Author(s).

Comparative study of peripheral smears with RBC histogram Thyagaraju, Doddagowda

2025. The Author(s).

Hence, the research hypothesis was rejected, and the null
hypothesis was accepted.

There was a significant association between nomophobia
and baseline variables such as hours of using smartphone per
day (0.008) and purpose of using smartphone per day (0.003)
as the p-value<0.05 level of significance. However, therewas
no significant association with other baseline variables such
as age, gender, present residence, duration of using smart-
phone, and hours of mobile usage after 8 p.m. to 6 a.m. on a
weekend (Saturday and Sunday) for 0.05 level of significance.
Therefore, the null hypothesis was accepted, and the re-
search hypothesis was rejected.

There was a significant association between quality of
sleep and selected baseline variables such as gender (0.009)
as the p-value<0.05 level of significance. However, therewas
no significant association with other baseline variables such
as age, family status, present residence, duration of using
smartphone, hours of using smartphone per day, purpose of
using smartphone per day, and hours of mobile usage after 8
p.m. to 6 a.m. in a weekend (Saturday and Sunday) for 0.05
level of significance. Hence, the research hypothesis was
rejected, and the null hypothesis was accepted.

Discussion

In this current study, the majority of the students (55.2%)
were in the age group between 21 and 23 years. About 87.1%
were female, 92.6% of them belonged to nuclear family, and
71.8% were staying in the hostel. Duration of using smart-
phone was 50.95% in the period of 1 to 4 years; 81.0% of
subjects were using smartphone 2 to 6 hours per day. The
purpose of using smartphone for education, entertainment,
and communication such as chat, call (above all) per daywas
86.5%. Regarding weekend smartphone use, 81.0% use it for 2
to 6hours.

A study conducted in West Jakarta, Indonesia, revealed
that seven (8.4%) of subjects were female, and themajority of
the participants were between 21 and 23 years old.10

In a study conducted in North India on smartphone
addiction and sleep quality, 36.86% of Indian medical stu-
dents reported using their phones for 3 to 5 years. Students
use their smartphones for an average of 4.62�2.03hours
every day. Out of 124 participants, 55.60% reported they used
their smartphones for 3 to 5 hours every day. The findings
supported the present study.

The present study shows that 77.3% of the subjects had
moderate level of nomophobia, 16.6% had mild level, 3.7%
had severe level, and 2.5% had no nomophobia. A cross-
sectional survey among college students, Punjab, India found
that 99.7% of subjects had nomophobia. Of these, 32.7% had
severe level, 59.9% had moderate level, and 7.1% had mild
level of nomophobia.11

The present study revealed that there was a statistically
negligible correlation between nomophobia and sleep diffi-
culty (r¼0.103, p¼0.190). University students’ academic
performance was investigated in relation to smartphone
addiction and sleep quality. Research indicated a positive
correlation (r¼0.49, p<0.05) between smartphone addiction

and sleep quality. According to the data, respondents’ sleep
quality decreased and their global PSQI increased as smart-
phone addiction increased.6

There was a significant association between nomophobia
and baseline variables such as hours of using smartphone per
day (0.008) and purpose of using smartphone per day
(0.003). In a study among 150 medical students, 67 (44.7%)
were addicted to smartphone usage. Despite the preponder-
ance of male students, that is, 31 (50%), being addicted, there
was no statistically significant gender difference in smart-
phone addiction (p¼0.270). The PSQI revealed poor sleep
quality in 77 (51.3%) participants. Smartphone addictionwas
found to be statistically significantly associated with poor
sleep quality (odds ratio: 2.34 with p<0.046).7

Limitations

The study is limited to the nursing students studying in a
selected nursing institution at Mangaluru. So, the results
cannot be generalized to other populations.

Conclusion

There was a statistically negligible correlation between
Nomophobia and Quality of Sleep. It suggests that Nomo-
phobia Doesn’t really affect the response of the subject in
terms of sleep difficulty. The quality of sleep is likely to be
negatively impacted by smartphone addiction, particularly
late-night smartphone use. Complicating matters is the
possibility of increased anxiety, depression, stress, and other
mental health issues.
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Hence, the research hypothesis was rejected, and the null
hypothesis was accepted.

There was a significant association between nomophobia
and baseline variables such as hours of using smartphone per
day (0.008) and purpose of using smartphone per day (0.003)
as the p-value<0.05 level of significance. However, therewas
no significant association with other baseline variables such
as age, gender, present residence, duration of using smart-
phone, and hours of mobile usage after 8 p.m. to 6 a.m. on a
weekend (Saturday and Sunday) for 0.05 level of significance.
Therefore, the null hypothesis was accepted, and the re-
search hypothesis was rejected.

There was a significant association between quality of
sleep and selected baseline variables such as gender (0.009)
as the p-value<0.05 level of significance. However, therewas
no significant association with other baseline variables such
as age, family status, present residence, duration of using
smartphone, hours of using smartphone per day, purpose of
using smartphone per day, and hours of mobile usage after 8
p.m. to 6 a.m. in a weekend (Saturday and Sunday) for 0.05
level of significance. Hence, the research hypothesis was
rejected, and the null hypothesis was accepted.

Discussion

In this current study, the majority of the students (55.2%)
were in the age group between 21 and 23 years. About 87.1%
were female, 92.6% of them belonged to nuclear family, and
71.8% were staying in the hostel. Duration of using smart-
phone was 50.95% in the period of 1 to 4 years; 81.0% of
subjects were using smartphone 2 to 6 hours per day. The
purpose of using smartphone for education, entertainment,
and communication such as chat, call (above all) per daywas
86.5%. Regarding weekend smartphone use, 81.0% use it for 2
to 6hours.

A study conducted in West Jakarta, Indonesia, revealed
that seven (8.4%) of subjects were female, and themajority of
the participants were between 21 and 23 years old.10

In a study conducted in North India on smartphone
addiction and sleep quality, 36.86% of Indian medical stu-
dents reported using their phones for 3 to 5 years. Students
use their smartphones for an average of 4.62�2.03hours
every day. Out of 124 participants, 55.60% reported they used
their smartphones for 3 to 5 hours every day. The findings
supported the present study.

The present study shows that 77.3% of the subjects had
moderate level of nomophobia, 16.6% had mild level, 3.7%
had severe level, and 2.5% had no nomophobia. A cross-
sectional survey among college students, Punjab, India found
that 99.7% of subjects had nomophobia. Of these, 32.7% had
severe level, 59.9% had moderate level, and 7.1% had mild
level of nomophobia.11

The present study revealed that there was a statistically
negligible correlation between nomophobia and sleep diffi-
culty (r¼0.103, p¼0.190). University students’ academic
performance was investigated in relation to smartphone
addiction and sleep quality. Research indicated a positive
correlation (r¼0.49, p<0.05) between smartphone addiction

and sleep quality. According to the data, respondents’ sleep
quality decreased and their global PSQI increased as smart-
phone addiction increased.6
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and baseline variables such as hours of using smartphone per
day (0.008) and purpose of using smartphone per day
(0.003). In a study among 150 medical students, 67 (44.7%)
were addicted to smartphone usage. Despite the preponder-
ance of male students, that is, 31 (50%), being addicted, there
was no statistically significant gender difference in smart-
phone addiction (p¼0.270). The PSQI revealed poor sleep
quality in 77 (51.3%) participants. Smartphone addictionwas
found to be statistically significantly associated with poor
sleep quality (odds ratio: 2.34 with p<0.046).7

Limitations

The study is limited to the nursing students studying in a
selected nursing institution at Mangaluru. So, the results
cannot be generalized to other populations.
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Nomophobia and Quality of Sleep. It suggests that Nomo-
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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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multiple delicate fibrovascular stalks covered by a mono-
morphic population of neoplastic epithelial cellswith low- or
intermediate-grade nuclei. The epithelial cells are arranged
in single or multiple cell layers, and they can also form
micropapillary or cribriform structures that fill the gaps
separating adjacent papillae. Myoepithelial cells at the pe-
riphery of the lesion are also typically absent.2 EPCs express
ER and PR, lack HER2 gene amplification, and demonstrate a
low to occasionally moderate Ki-67 proliferation index.7 In
our case, histopathology confirmed the diagnosis of nonin-
vasive EPC. ER was positive, PR and HER2 were negative, and
Ki-67 showed a 22% proliferation rate.

Lymph node metastases have been reported in very rare
instances. The incidence of EPC with lymph node involve-
ment is 7%. Two mechanisms were considered to be respon-
sible. First is the cellular displacement of normal or
pathologic breast tissue through surgical or needle manipu-
lation and the second cause is embryonic malformation
leading to epithelial rests in the lymph node.8 The morphol-
ogy of metastasis is typically papillary. In our case, 13
axillary lymph nodes were identified, out of which 2 lymph
nodes showed micrometastasis, which had papillary fea-
tures. EPC without invasion should be graded according to
its nuclear grade and classified as stage pTis. In the presence

of frank invasion, the Nottingham grading, staging, and ER,
PR, HER2 status should be determined from the frankly
invasive component only. In the presence of nuclear pleo-
morphism and increased mitosis, and/or triple negative or
HER2 positive phenotype, EPC should be graded, staged, and
managed as invasive breast carcinoma.

The differential diagnosis includes other papillary neo-
plasms like intraductal papilloma, intraductal papilloma
with atypical ductal hyperplasia (ADH) or ductal carcinoma
in situ (DCIS), papillary DCIS, and solid papillary carcinoma.
Intraductal papilloma is histologically characterized by ex-
panded duct composed of arborescent papillae with fibro-
vascular core, lined by both epithelial and myoepithelial
cells. The peripheries of involved spaces also have myoepi-
thelial cells in contrast to EPC, which lacks myoepithelial
cells in the papillae and periphery.

In papilloma with ADH, the papillae show monotonous
population of low-grade atypical epithelial cells occupying
less than 3mm. In papilloma with DCIS, intermediate- to
high-grade epithelial cells occupy greater than 3mm. Myoe-
pithelial cells are scant or absent in these areas. Papilloma
lacks the capsule, which is present in EPC.

In papillary DCIS, the entire lesion is occupied by a cell
population with architectural and cytological features of
DCIS. The myoepithelial cells are absent in the papillae and
present in the attenuated form at the periphery of the ducts.

Solid papillary carcinomas will have single or multiple
nodules with a solid architecture and rudimentary, delicate
fibrovascular cores. They lack encircling dense fibrous cap-
sules. Cells may be spindled, producing mucin, and have
neuroendocrine features. Similar to EPC, they lack myoepi-
thelial cells within tumor nests and around the periphery.9

The prognosis of EPC without invasion is similar to that of
carcinoma in situ. In the absence of associated areas of
infiltrating carcinoma, EPC has a very favorable prognosis
with adequate local therapy.

Conclusion

EPC of the breast is a rare type of papillary neoplasm. EPC
rarely shows lymph node involvement. If lymph node me-
tastasis is present without clear interstitial invasion, the

Fig. 6 (a) Estrogen receptor (ER) 2þ positivity (blue arrow; 40x). (b) Ki-67: 22% positivity (blue arrow; 40x).

Fig. 5 Lymph node showing papillary micrometastasis (blue arrow;
hematoxylin and eosin [H&E] stain, 10x).
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