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Abstract Introduction The perimenopausal phase, also known as the menopausal transition,
marks a crucial period in a woman’s life, characterized by hormonal fluctuations and
physiological changes. During this transitory period, lifestyle factors are critical in
influencing health outcomes. Lifestyle Appraisal focuses on identifying the lifestyle factors
and habits that may affect a woman’s health throughout the perimenopausal period.
Methods and Materials The objective of the study was to identify perimenopausal
women with unhealthy lifestyle practices using a lifestyle appraisal questionnaire. The
study used descriptive design to determine the unhealthy lifestyle among perimen-
opausal women in the age group of 45 to 55 years. A complete enumerative sampling
was used to select the 148 participants who fulfilled the inclusion criteria. Every
participant completed the self-reported lifestyle assessment questionnaire (LAQ),
except for the questions where the researcher measured blood pressure, height,
and weight (body mass index [BMI]) with standard protocol.
Results Unhealthy lifestyle habits persist in women. The average lifestyle appraisal score
was 19.17�6.88, ranging from 8 to 35. The higher the score, the unhealthy their lifestyle.
The tool’shighestpossible score is 73. Themajorityof the subjectsdidnot engage in regular
exercise (43.9%), recreational activities (62.8%), or relaxation exercises (81.1%). A substan-
tial number (54.1%) of women had encountered one to two stressful events in the last
6months, with friends and family occasionally available for support (64.7%). None of them
received love and affection every day, but rather on an occasional basis (69.6%). Most
(81.1%) reported consuming meals with fruits and vegetables only two to three times a
week, while fatty foods or sweets were ingested daily (60.1%). Furthermore, most (45.3%)
participants were classified as overweight, with a BMI falling between 23 and 24.9.
Conclusion Simple screening methods can be used to evaluate health and lay the
groundwork for understanding a person’s lifestyle, which helps preserve and encour-
age a healthy way of life.
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Introduction

Changes in a woman’s health and hormone levels during the
perimenopausal phase indicate a substantial change in her
life.1 A 2012World Health Organization (WHO) poll projects
that by 2030, there will be 1.2 billion perimenopausal
women worldwide, with roughly 76% of them residing in
developing nations.2 Perimenopausal working women expe-
rience symptoms related to menopause, which impair their
ability to do their jobs. Studies show that a significant
portion of women experience vasomotor issues, difficulty
sleeping, psychological issues, and problems with urination
when going throughmenopause. Theymay find it somewhat
challenging to handle their work responsibilities due to these
symptoms.3 Health problems are more likely to affect post-
menopausal women with lower incomes and educational
attainment.4

Womengoing throughmenopause frequently see changes
in their physical, mental, and cardiometabolic health, which
can have a detrimental effect on their quality of life.5Changes
in the composition of the body and risks associated with
cardiometabolism have been noted in women going through
perimenopause.6 Research indicates that perimenopausal
women often gain weight and develop obesity, which
increases their body mass index (BMI).7 Perimenopausal
overweight women are more likely to get hyperglycemia.8

The greatest blood pressure, cholesterol, and triglyceride
levels were recorded during late perimenopause or early
postmenopause.9 During perimenopause, the risk of cardio-
vascular disease rises significantly,10 and breast cancer risk
varies by several factors.11Women are four timesmore likely
than men to develop osteoporosis, leading to weakened
bones and fractures.12

Adopting a healthy lifestyle lowers the risk of cardiovas-
cular disease and offers other related benefits.13According to
studies, physical exercise has a significant role in controlling
the risk of postmenopausal breast cancer, with leisure-time
physical activity showing a negative correlation with the
disease’s risk.14 Furthermore, middle-aged women who
regularly exercise, especially by walking 6,000 steps or
more a day, are linked to a decreased risk of diabetes and
cardiovascular disease, independent of menopausal status.14

Stress is a common element of the human experience. But
increased stress raises the intensity and frequency of a
number of cardiovascular risk factors.15 Women going
through menopause may get anxious because of their de-
creased ability to reproduce.16 Lack of sleep increases heart
disease risk, and menopause often brings insomnia, worsen-
ing quality of life.17,18 Perimenopausal women who drink
coffee and use alcohol, smoke, or consume tobacco face
higher health risks, including breast cancer.19,20 Fatigue is
a major health issue for perimenopausal women, affecting
their quality of life and well-being.21,22

Dietary intake of fruits and vegetables plays a crucial role
in influencing health risks during perimenopause. Low-fat
diets are good for perimenopausal body composition.23

Research indicates that higher consumption of total fruits
and vegetables is associated with a reduced risk of metabolic

syndrome,24 osteoporosis,25 and breast cancer.26 Excess
consumption of sugar as well as fatty foods is associated
with diabetes, hypertension, heart disease, and other chronic
diseases.27 Increased fat intake and high-fat diets were
associated with increased body weight, BMI, and the risk
of overweight and obesity.28

Numerous comorbidities, such as cardiovascular risk fac-
tors including diabetes, hypertension, and dyslipidemia, are
common in perimenopausalwomen.29Awoman’s health can
be greatly impacted by a family history of diabetes, high
blood pressure, and heart disease, which increases her
chance of getting these problems during perimenopause.30

Family history puts perimenopausal women at increased
risk.31 Age is a significant risk factor that is linked to
cardiometabolic parameters.7 This highlights how important
it is for her to assess her health.

Women’s health at this stage depends greatly on their
understanding of menopause and health-promoting practi-
ces. Women do not regularly include health-promoting
activities in their daily routines.32 Modifications in lifestyle
during the perimenopausal years may have a significant role
in influencing long-term health outcomes for women. A
woman’s midlife perimenopause is a good time to talk about
health screening. Perimenopausal women should assess
their risk factors to quickly implement a lifestyle, to modify
or reverse these negative effects. Using a simple screening
questionnaire, the current study aims to determine the
lifestyle practices and habits of perimenopausal women.

Methods and Materials

The objective of the study was to identify the perimenopausal
womenwith unhealthy lifestyle. A total of 148 perimenopaus-
alwomenwhomet theselectioncriteriawerechosen from300
women who were in the 45 to 55 age range, could read and
write inKannadaorEnglish, and therestwereexcludedas they
weremenopausal and had suffered from comorbid conditions
such as heart disease, cancer, or arthritis as the investigator
planned for lifestyle intervention in the follow-up study. The
list of women who are nonhealth professionals was obtained
from the HR department of a private medical college hospital.
The study employed a descriptive design and a complete
enumerative sampling technique.

The Institutional Ethics Committee granted ethical per-
mission (YEC1/2020/037). With the use of an informed
consent form and a participant information sheet, the inves-
tigator introduced oneself and determined the subject’s
willingness to participate. They were given full autonomy
to take part in the research. Every participant completed the
self-reported lifestyle assessment questionnaire (LAQ), ex-
cept the questions where the researcher tookmeasurements
of blood pressure, height, and weight (BMI) with standard
protocol.

Data Collection Tool

A modified lifestyle appraisal questionnaire (LAQ)33 was
used to collect the information on their lifestyle and scored
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Abstract Background Electrocardiographic (ECG) interpretation skills are key in providing fast
attention to patients with cardiovascular diseases, enabling prevention or early
detection of life-threatening situations. The main aim of the study is to determine
the current competency level in ECG interpretation and arrhythmias management of
nurses in critical and noncritical departments.
Method A cross-sectional design using a convenience sample of 251 nurses working
in critical and noncritical departments of Northern West Bank hospitals was used. A
valid and reliable structured questionnaire was used to collect data that were
designed to measure the competency level in ECG interpretation and arrhythmias
management.
Result About half of the participants were females (50.2%), with a mean age of
29.2�5.68 years, and 50.2% of them reported they received ECG courses. Unfortu-
nately, low competency levels in ECG interpretation and arrhythmias management of
nurses in critical and noncritical departments were found as only 17.1% of the
participants were competent (�7.5 out of 10). Nurses working in critical care units,
males, and those with higher education levels scored significantly higher than those
working in noncritical units, females, and those with a bachelor’s degree or diploma.
Unfortunately, nurses had low competency levels not only in ECG rhythm interpretation
but also in the management of arrhythmia cases.
Conclusion The level of competency in ECG interpretation and arrhythmias manage-
ment among Palestinian nurses is low as only 17.1% of participants were competent in
ECG interpretation and arrhythmiamanagement. Thus, this can be considered a serious
and alarming situation especially when dealing with a malignant lethal arrhythmia.
Therefore, improving nurses’ knowledge of ECG interpretation and management of
cardiac arrhythmias is essential and warranted.
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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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Introduction

Changes in a woman’s health and hormone levels during the
perimenopausal phase indicate a substantial change in her
life.1 A 2012World Health Organization (WHO) poll projects
that by 2030, there will be 1.2 billion perimenopausal
women worldwide, with roughly 76% of them residing in
developing nations.2 Perimenopausal working women expe-
rience symptoms related to menopause, which impair their
ability to do their jobs. Studies show that a significant
portion of women experience vasomotor issues, difficulty
sleeping, psychological issues, and problems with urination
when going throughmenopause. Theymay find it somewhat
challenging to handle their work responsibilities due to these
symptoms.3 Health problems are more likely to affect post-
menopausal women with lower incomes and educational
attainment.4

Womengoing throughmenopause frequently see changes
in their physical, mental, and cardiometabolic health, which
can have a detrimental effect on their quality of life.5Changes
in the composition of the body and risks associated with
cardiometabolism have been noted in women going through
perimenopause.6 Research indicates that perimenopausal
women often gain weight and develop obesity, which
increases their body mass index (BMI).7 Perimenopausal
overweight women are more likely to get hyperglycemia.8

The greatest blood pressure, cholesterol, and triglyceride
levels were recorded during late perimenopause or early
postmenopause.9 During perimenopause, the risk of cardio-
vascular disease rises significantly,10 and breast cancer risk
varies by several factors.11Women are four timesmore likely
than men to develop osteoporosis, leading to weakened
bones and fractures.12

Adopting a healthy lifestyle lowers the risk of cardiovas-
cular disease and offers other related benefits.13According to
studies, physical exercise has a significant role in controlling
the risk of postmenopausal breast cancer, with leisure-time
physical activity showing a negative correlation with the
disease’s risk.14 Furthermore, middle-aged women who
regularly exercise, especially by walking 6,000 steps or
more a day, are linked to a decreased risk of diabetes and
cardiovascular disease, independent of menopausal status.14

Stress is a common element of the human experience. But
increased stress raises the intensity and frequency of a
number of cardiovascular risk factors.15 Women going
through menopause may get anxious because of their de-
creased ability to reproduce.16 Lack of sleep increases heart
disease risk, and menopause often brings insomnia, worsen-
ing quality of life.17,18 Perimenopausal women who drink
coffee and use alcohol, smoke, or consume tobacco face
higher health risks, including breast cancer.19,20 Fatigue is
a major health issue for perimenopausal women, affecting
their quality of life and well-being.21,22

Dietary intake of fruits and vegetables plays a crucial role
in influencing health risks during perimenopause. Low-fat
diets are good for perimenopausal body composition.23

Research indicates that higher consumption of total fruits
and vegetables is associated with a reduced risk of metabolic

syndrome,24 osteoporosis,25 and breast cancer.26 Excess
consumption of sugar as well as fatty foods is associated
with diabetes, hypertension, heart disease, and other chronic
diseases.27 Increased fat intake and high-fat diets were
associated with increased body weight, BMI, and the risk
of overweight and obesity.28

Numerous comorbidities, such as cardiovascular risk fac-
tors including diabetes, hypertension, and dyslipidemia, are
common in perimenopausalwomen.29Awoman’s health can
be greatly impacted by a family history of diabetes, high
blood pressure, and heart disease, which increases her
chance of getting these problems during perimenopause.30

Family history puts perimenopausal women at increased
risk.31 Age is a significant risk factor that is linked to
cardiometabolic parameters.7 This highlights how important
it is for her to assess her health.

Women’s health at this stage depends greatly on their
understanding of menopause and health-promoting practi-
ces. Women do not regularly include health-promoting
activities in their daily routines.32 Modifications in lifestyle
during the perimenopausal years may have a significant role
in influencing long-term health outcomes for women. A
woman’s midlife perimenopause is a good time to talk about
health screening. Perimenopausal women should assess
their risk factors to quickly implement a lifestyle, to modify
or reverse these negative effects. Using a simple screening
questionnaire, the current study aims to determine the
lifestyle practices and habits of perimenopausal women.

Methods and Materials

The objective of the study was to identify the perimenopausal
womenwith unhealthy lifestyle. A total of 148 perimenopaus-
alwomenwhomet theselectioncriteriawerechosen from300
women who were in the 45 to 55 age range, could read and
write inKannadaorEnglish, and therestwereexcludedas they
weremenopausal and had suffered from comorbid conditions
such as heart disease, cancer, or arthritis as the investigator
planned for lifestyle intervention in the follow-up study. The
list of women who are nonhealth professionals was obtained
from the HR department of a private medical college hospital.
The study employed a descriptive design and a complete
enumerative sampling technique.

The Institutional Ethics Committee granted ethical per-
mission (YEC1/2020/037). With the use of an informed
consent form and a participant information sheet, the inves-
tigator introduced oneself and determined the subject’s
willingness to participate. They were given full autonomy
to take part in the research. Every participant completed the
self-reported lifestyle assessment questionnaire (LAQ), ex-
cept the questions where the researcher tookmeasurements
of blood pressure, height, and weight (BMI) with standard
protocol.

Data Collection Tool

A modified lifestyle appraisal questionnaire (LAQ)33 was
used to collect the information on their lifestyle and scored
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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
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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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for level of risk. Formost items, risks range from 0 (little or no
risk) to 4 (high risk), while some are dichotomous. It is scored
byadding up the level of risk. The total possible score on is 73.
Higher scores are assumed to be associated with higher risks
of disease and lower quality of life. The tool is valid and
reliable, with r¼0.83. Permission for the use of the tool was
obtained from the authors.

Two parts make up the original LAQ. Only the first section
which discusses lifestyle choices, habits, and risk factors is
used here. The second section is about cognitive assessment
of stress. A few changes were made to the BMI category
(which now complies with WHO and Asian norms); the
option has a current history of heart disease and is replaced
with dyslipidemia as this was an exclusion criterion.

Every participant completed the self-reported LAQ by
choosing the appropriate options among the alternatives
given, except the questions where the researcher took meas-
urements of blood pressure, height, and weight (BMI) with
standard protocol. The participants filled out the printed
form at their workplace; it took about 20minutes to fill out
the form.

Results

The majority of the respondents (85.8%) are between the
ages of 45 and 49 years. The remaining subjects are between
the ages of 50 and 55 years; 85.1% of the subjects completed
their primary education, which was the highest percentage,
followed by higher primary education (12.8%) and PUC (2%).
All of the subjects were nonhealth professional personnel
who worked as female nursing orderlies or housekeepers in
the facility. They were all from low-income families, making
less than Rs. 20,000 a year.

With a range of 8 to 35, the mean lifestyle appraisal score
was 19.17�6.88. The unhealthy their lifestyle, the higher the
score. The maximum score as per the tool is 73.

A significant proportion (91.9%) of the participants con-
sumed tea or coffee at a rate of less than three cups per day.
Notably, a considerable percentage of women (31.8%)
reported having a good night’s sleep approximately once a
week. The majority of the subjects did not engage in regular
exercise (43.9%), recreational activities (62.8%), or relaxation
exercises (81.1%). A substantial number (54.1%) of women
had encountered one to two stressful events in the last
6 months, with friends and family occasionally available
for support (64.7%). None of them received love and affection
every day, but rather on an occasional basis (69.6%).

Less than half of the participants did not use any medi-
cations for sleep or anxiety (34.5%). About half (45.9%) of
them experienced fatigue daily. The majority (81.1%)
reported consuming meals with fruits and vegetables only
two to three times a week, while fatty foods or sweets were
ingested once a day (60.1%). Notably, none of the participants
smoked or consumed alcohol. A small fraction had a family
history of high blood pressure and diabetes mellitus (DM)
(3.4 and 4.1%). A small number of women experienced
hypertension (4.1%), DM (6.1%), dyslipidemia (2%), and hy-
pertension combinedwith DM (2%). Perimenopausal women

frequently have many comorbidities, including diabetes,
hypertension, and dyslipidemia.7

Some women exhibited systolic blood pressure levels
between 120 and 129 or 130 and 139 (8.1 and 8.8%), and
the diastolic blood pressure remained within the normal
range in the majority (95.9%). Furthermore, most (45.3%)
participants were classified as overweight, with a BMI falling
between 23 and 24.9 (►Table 1).

There was an association between age and education with
lifestyle appraisal scores of perimenopausalwomen (p¼0.001
and p<0.0001). Test statistics usedwereMann–Whitney’s U-
test and Kruskal–Wallis’ z-test, respectively (►Table 2).

Discussion

Despite decades of efforts to raise public health awareness,
many women still exhibit high rates of modifiable risk
factors. The risks such as unhealthy dietary choices, seden-
tary lifestyles, and physical inactivity persist in the vast
majority of women,34 which is evident in the present study.

According to the questionnaire, the greatest lifestyle
appraisal score was just 35 out of a possible 73, and the
mean score was 19.17�6.88. The higher the score, the
unhealthier the lifestyle. The questionnaire does not specify
a threshold score; instead, each risk factor can be considered
independently to create a customized threat.

None of the women consumed cigarettes or tobacco; they
had past and present smoking and consumed alcohol. The
present study is consistent with a comprehensive research
survey conducted by Mishra et al, in India, which revealed
that women were extremely unlikely to smoke, use tobacco
products, or drink alcohol.35 More than half of the women in
this study reported having trouble sleeping, and the results
are consistent with another study that found climacteric
women’s sleep is readily disrupted.36 According to a study,
there was a substantial 1.50-fold increase in the prevalence
of poor sleep quality when women entered the perimeno-
pause from the premenopause.37 In the present study, the
majority of the subjects did not engage in regular exercise,
recreational activities, or relaxation exercises. A study
revealed that physical activity decreased over time in peri-
menopausal women.38 A substantial body of evidence indi-
cates that an insufficient percentage of adults meet the
international recommendations for maintaining a healthy
and active lifestyle,39 which is more evident with advancing
age, particularly among women.40 An active lifestyle estab-
lished during this life stage is a predictor of later-life active
aging.41

About half of them experienced fatigue daily. Perimen-
opausal women frequently complain of being tired, with
studies highlighting its impact on their quality of life and
overall well-being.21,22 The majority reported consuming
meals with fruits and vegetables only two to three times a
week, while fatty foods or sweets were ingested once a day.
The study in Indonesia examined the dietary pattern of
consuming fatty food, processed food, and snacks, which
was associated with obesity parameters such as BMI and
waist circumference in healthy women.42
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Table 1 Distribution of lifestyle practice of perimenopausal women based on an LAQ (N¼148)

Items of LAQ Responses n (%)

Drink tea or coffee No/up to 3 cups/day 136 (91.9)

4–8 cups 12 (8.1)

Has good night sleep Most night 62 (41.9)

About every second night 32 (21.6)

About once a week 47 (31.8)

Rarely 7 (4.7)

Does exercise or go for a walk 3 or more times a week 56 (37.8)

About once a week 27 (18.2)

Not at all 65 (43.9)

Participates in an activity or recreation (gardening, reading, watching TV) Once a week 55 (37.2)

Not at all 93 (62.8)

Does relaxation exercise At least once a week 28 (18.9)

Not at all 120 (81.1)

Suffers from physical symptoms—fatigue Not at all 7 (4.7)

A few times a year 15 (10.1)

Once or twice a month 20 (13.5)

Once or twice a week 38 (25.7)

Every day 68 (45.9)

Eat meals with vegetables, fruits, and lean meat At least once day 28 (18.9)

2–3 times a week 120 (81.1)

Eats fatty or sweet foods Once or twice a week 59 (39.9)

About once a day 89 (60.1)

Suffers from diabetes Yes 9 (6.1)

High BP Yes 6 (4.1)

Both Yes 3 (2)

Dyslipidemia Yes 3 (2)

No comorbidities – 127 (85.8)

Has close friends and family to help with a problem Always available 1 (0.7)

Often available 66 (44.6)

Sometimes available 81 (64.7)

Gives and receives affection Occasionally each day 103 (69.6)

Once/twice a week 45 (30.4)

Experienced major stressful events in the last 6 mo None 2 (1.4)

1–2 80 (54.1)

3–6 66 (44.6)

Has a family history of heart disease
High blood pressure
BP
Both BP and DM

Yes
Yes
Yes
Yes
No

2 (1.4)
5 (3.4)
6 (4.1)
3 (2)
132 (89.1)

Do you take any drugs for anxiety, sleep, or painkillers No 51 (34.5)

Only once or twice a year 62 (41.9)

Once or twice a month 35 (23.6)

Smokes/takes alcohol No 148 (100)

Systolic blood pressure (mm Hg) <120 116 (78.4)
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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%).

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

Comparative study of peripheral smears with RBC histogram Thyagaraju, Doddagowda

2025. The Author(s).

for level of risk. Formost items, risks range from 0 (little or no
risk) to 4 (high risk), while some are dichotomous. It is scored
byadding up the level of risk. The total possible score on is 73.
Higher scores are assumed to be associated with higher risks
of disease and lower quality of life. The tool is valid and
reliable, with r¼0.83. Permission for the use of the tool was
obtained from the authors.

Two parts make up the original LAQ. Only the first section
which discusses lifestyle choices, habits, and risk factors is
used here. The second section is about cognitive assessment
of stress. A few changes were made to the BMI category
(which now complies with WHO and Asian norms); the
option has a current history of heart disease and is replaced
with dyslipidemia as this was an exclusion criterion.

Every participant completed the self-reported LAQ by
choosing the appropriate options among the alternatives
given, except the questions where the researcher took meas-
urements of blood pressure, height, and weight (BMI) with
standard protocol. The participants filled out the printed
form at their workplace; it took about 20minutes to fill out
the form.

Results

The majority of the respondents (85.8%) are between the
ages of 45 and 49 years. The remaining subjects are between
the ages of 50 and 55 years; 85.1% of the subjects completed
their primary education, which was the highest percentage,
followed by higher primary education (12.8%) and PUC (2%).
All of the subjects were nonhealth professional personnel
who worked as female nursing orderlies or housekeepers in
the facility. They were all from low-income families, making
less than Rs. 20,000 a year.

With a range of 8 to 35, the mean lifestyle appraisal score
was 19.17�6.88. The unhealthy their lifestyle, the higher the
score. The maximum score as per the tool is 73.

A significant proportion (91.9%) of the participants con-
sumed tea or coffee at a rate of less than three cups per day.
Notably, a considerable percentage of women (31.8%)
reported having a good night’s sleep approximately once a
week. The majority of the subjects did not engage in regular
exercise (43.9%), recreational activities (62.8%), or relaxation
exercises (81.1%). A substantial number (54.1%) of women
had encountered one to two stressful events in the last
6 months, with friends and family occasionally available
for support (64.7%). None of them received love and affection
every day, but rather on an occasional basis (69.6%).

Less than half of the participants did not use any medi-
cations for sleep or anxiety (34.5%). About half (45.9%) of
them experienced fatigue daily. The majority (81.1%)
reported consuming meals with fruits and vegetables only
two to three times a week, while fatty foods or sweets were
ingested once a day (60.1%). Notably, none of the participants
smoked or consumed alcohol. A small fraction had a family
history of high blood pressure and diabetes mellitus (DM)
(3.4 and 4.1%). A small number of women experienced
hypertension (4.1%), DM (6.1%), dyslipidemia (2%), and hy-
pertension combinedwith DM (2%). Perimenopausal women

frequently have many comorbidities, including diabetes,
hypertension, and dyslipidemia.7

Some women exhibited systolic blood pressure levels
between 120 and 129 or 130 and 139 (8.1 and 8.8%), and
the diastolic blood pressure remained within the normal
range in the majority (95.9%). Furthermore, most (45.3%)
participants were classified as overweight, with a BMI falling
between 23 and 24.9 (►Table 1).

There was an association between age and education with
lifestyle appraisal scores of perimenopausalwomen (p¼0.001
and p<0.0001). Test statistics usedwereMann–Whitney’s U-
test and Kruskal–Wallis’ z-test, respectively (►Table 2).

Discussion

Despite decades of efforts to raise public health awareness,
many women still exhibit high rates of modifiable risk
factors. The risks such as unhealthy dietary choices, seden-
tary lifestyles, and physical inactivity persist in the vast
majority of women,34 which is evident in the present study.

According to the questionnaire, the greatest lifestyle
appraisal score was just 35 out of a possible 73, and the
mean score was 19.17�6.88. The higher the score, the
unhealthier the lifestyle. The questionnaire does not specify
a threshold score; instead, each risk factor can be considered
independently to create a customized threat.

None of the women consumed cigarettes or tobacco; they
had past and present smoking and consumed alcohol. The
present study is consistent with a comprehensive research
survey conducted by Mishra et al, in India, which revealed
that women were extremely unlikely to smoke, use tobacco
products, or drink alcohol.35 More than half of the women in
this study reported having trouble sleeping, and the results
are consistent with another study that found climacteric
women’s sleep is readily disrupted.36 According to a study,
there was a substantial 1.50-fold increase in the prevalence
of poor sleep quality when women entered the perimeno-
pause from the premenopause.37 In the present study, the
majority of the subjects did not engage in regular exercise,
recreational activities, or relaxation exercises. A study
revealed that physical activity decreased over time in peri-
menopausal women.38 A substantial body of evidence indi-
cates that an insufficient percentage of adults meet the
international recommendations for maintaining a healthy
and active lifestyle,39 which is more evident with advancing
age, particularly among women.40 An active lifestyle estab-
lished during this life stage is a predictor of later-life active
aging.41

About half of them experienced fatigue daily. Perimen-
opausal women frequently complain of being tired, with
studies highlighting its impact on their quality of life and
overall well-being.21,22 The majority reported consuming
meals with fruits and vegetables only two to three times a
week, while fatty foods or sweets were ingested once a day.
The study in Indonesia examined the dietary pattern of
consuming fatty food, processed food, and snacks, which
was associated with obesity parameters such as BMI and
waist circumference in healthy women.42
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Table 1 Distribution of lifestyle practice of perimenopausal women based on an LAQ (N¼148)

Items of LAQ Responses n (%)

Drink tea or coffee No/up to 3 cups/day 136 (91.9)

4–8 cups 12 (8.1)

Has good night sleep Most night 62 (41.9)

About every second night 32 (21.6)

About once a week 47 (31.8)

Rarely 7 (4.7)

Does exercise or go for a walk 3 or more times a week 56 (37.8)

About once a week 27 (18.2)

Not at all 65 (43.9)

Participates in an activity or recreation (gardening, reading, watching TV) Once a week 55 (37.2)

Not at all 93 (62.8)

Does relaxation exercise At least once a week 28 (18.9)

Not at all 120 (81.1)

Suffers from physical symptoms—fatigue Not at all 7 (4.7)

A few times a year 15 (10.1)

Once or twice a month 20 (13.5)

Once or twice a week 38 (25.7)

Every day 68 (45.9)

Eat meals with vegetables, fruits, and lean meat At least once day 28 (18.9)

2–3 times a week 120 (81.1)

Eats fatty or sweet foods Once or twice a week 59 (39.9)

About once a day 89 (60.1)

Suffers from diabetes Yes 9 (6.1)

High BP Yes 6 (4.1)

Both Yes 3 (2)

Dyslipidemia Yes 3 (2)

No comorbidities – 127 (85.8)

Has close friends and family to help with a problem Always available 1 (0.7)

Often available 66 (44.6)

Sometimes available 81 (64.7)

Gives and receives affection Occasionally each day 103 (69.6)

Once/twice a week 45 (30.4)

Experienced major stressful events in the last 6 mo None 2 (1.4)

1–2 80 (54.1)

3–6 66 (44.6)

Has a family history of heart disease
High blood pressure
BP
Both BP and DM

Yes
Yes
Yes
Yes
No

2 (1.4)
5 (3.4)
6 (4.1)
3 (2)
132 (89.1)

Do you take any drugs for anxiety, sleep, or painkillers No 51 (34.5)

Only once or twice a year 62 (41.9)

Once or twice a month 35 (23.6)

Smokes/takes alcohol No 148 (100)

Systolic blood pressure (mm Hg) <120 116 (78.4)

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

Lifestyle Appraisal for Perimenopausal Women Miranda et al.

30 Sarkar C, Bandyopadhyay L, Das R, Banerjee A, Bag NI, Maity S.
Assessment of cardiovascular disease risk among perimenopausal
women: a cross-sectional study in a rural area of West Bengal.
Healthline (Bhavnagar) 2022;13(04):334–342

31 Lambrinoudaki I, Armeni E. Understanding of and clinical ap-
proach to cardiometabolic transition at the menopause. Climac-
teric 2024;27(01):68–74

32 Alotaibi S, Yakout S, Moawad S. Knowledge and health promoting
lifestyle behaviors about menopause among perimenopausal
female teachers. J Nurs Educ Pract 2019;9(06):113

33 Craig A, Hancock K, CraigM. The lifestyle appraisal questionnaire:
a comprehensive assessment of health and stress. Psychol Health
1996;11(03):331–343

34 Szoeke C, Dang C, Lehert P, et al. Unhealthy habits persist: the
ongoing presence of modifiable risk factors for disease inwomen.
PLoS One 2017;12(04):e0173603

35 Mishra VK, Srivastava S, Muhammad T, Murthy PV. Relationship
between tobacco use, alcohol consumption and non-communi-
cable diseases among women in India: evidence from National
Family Health Survey-2015-16. BMC Public Health 2022;22(01):
713

36 Virtanen I, Polo-Kantola P, Turpeinen U, Hämäläinen E, Kalleinen
N. Effect of external sleep disturbance on sleep architecture in
perimenopausal and postmenopausal women. Climacteric 2023;
26(02):103–109

37 Hwang JH, Lee K, Choi E, et al. Sleep quality and associated factors
in premenopausal, perimenopausal, and postmenopausalwomen
in Korea: findings from the K-Stori 2016. Nat Sci Sleep 2021;
13:1137–1145

38 Carcelén-Fraile MDC, Aibar-Almazán A, Martínez-Amat A, et al.
Effects of physical exercise on sexual function and quality of
sexual life related to menopausal symptoms in peri- and post-
menopausal women: a systematic review. Int J Environ Res Public
Health 2020;17(08):2680

39 Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization
2020 guidelines on physical activity and sedentary behaviour. Br J
Sports Med 2020;54(24):1451–1462

40 Rhodes RE, Janssen I, Bredin SSD, Warburton DER, Bauman A.
Physical activity: Health impact, prevalence, correlates and inter-
ventions. Psychol Health 2017;32(08):942–975

41 Lounassalo I, Salin K, Kankaanpää A, et al. Distinct trajectories of
physical activity and related factors during the life course in the
general population: a systematic review. BMCPublicHealth 2019;
19(01):271

42 Syauqy A, Noer ER, Fajrani AM, et al. Dietary patterns were
associated with obesity parameters among healthy women. J.
NutriColl. 2020;9(04):273–278

43 Kuck MJ, Hogervorst E. Stress, depression, and anxiety: psycho-
logical complaints across menopausal stages. Front Psychiatry
2024;15:1323743

44 Jabbar J, Al Masri AH, Oweidat FA, et al. Family history of diabetes,
hypertension, obesity and cardiovascular diseases in relation to
self-health-care. Int J Community Med Public Health 2023;
10:919–923

45 Tasić T, Tadić M, Lozić M Hypertension in women. Front Cardi-
ovasc Med 2022;9:905504

46 Sand AS, Emaus N, Lian O. Overweight and obesity in young adult
women: a matter of health or appearance? The Tromsø study: fit
futures. Int J Qual Stud Health Well-being 2015;10(01):29026

47 Manoharan MP, Raja R, Jamil A, et al. Obesity and coronary artery
disease: an updated systematic review 2022. Cureus 2022;14
(09):e29480

48 Verma A, Malhotra A, Ranjan P, et al. A comprehensive evaluation
of predictors of obesity in women during the perimenopausal
period: a systematic review and narrative synthesis. Diabetes
Metab Syndr 2024;18(01):102933

49 Alageel S, Alhujaili M, Altwaijri Y, Bilal L, Alsukait R. Barriers and
facilitators to adopting healthier lifestyle among low-income
women in Saudi Arabia: a qualitative study. Health Expect
2023;26(03):1202–1212

50 Darviri C, Alexopoulos EC, Artemiadis AK, et al. The Healthy
Lifestyle and Personal Control Questionnaire (HLPCQ): a novel
tool for assessing self-empowerment through a constellation of
daily activities. BMC Public Health 2014;14:995

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

Lifestyle Appraisal for Perimenopausal Women Miranda et al.



S60

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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The present study showed that a considerable percentage
of women reported having stress, and nonreceipt of love and
affection. A study reported that perimenopausal women
experienced the highest level of stress and were more
severely bothered by feelings of depression and anxiety.43

A small fraction had a family history of high blood pressure,
dyslipidemia, and DM. Results of a cross-sectional study
conducted by Jabbar et al, among 1,000 people visiting
hospitals showed 44.8% had a family history of DM and
49.1% had hypertension.44 According to Troìa et al, perimen-
opausal womenwere commonly affected by diabetes, hyper-
tension, and dyslipidemia, all of which were present in some
of the women in the current study.29

Only a few women had systolic blood pressure levels
between 120 and 129 or 130 and 139 (8.1%, 8.8%), with
the normal diastolic blood pressure in themajority (95.9%). A
study by Tasić et al reported that before reachingmenopause
at the age of 45 to 55 years, women have slightly lower blood
pressure levels and also a lower chance to develop hyperten-
sion.45 Most of the participants were overweight, which is
one of the predictors of coronary artery disease. With a
steady increase in the number of overweight and obese
people, there is a growing public health concern about

body size and lifestyle diseases, as reported by Sand et al
and Manoharan et al.46,47 A comprehensive review con-
ducted by Verma et al highlighted the several factors linked
to obesity during the perimenopausal transition.48

All the women belonged to low income family. Age and
education were related to perimenopausal women’s lifestyle
assessment ratings. According to Akinyemiju et al, the risk of
health problems is increased for perimenopausal women
with low incomes and educational levels.4 In a study, it was
reported that women with low socioeconomic status had
faced with several barriers to adopting a healthy lifestyle.49

This study utilized a straightforward self-reported ques-
tionnaire to evaluate healthy lifestyle practices. The avail-
ability of such a simple questionnaire canmotivatewomen to
identify and engage in healthier behaviors. It is recom-
mended that women personally assess their health, although
nurses and primary care providers can also use this screening
tool to evaluate women’s health. Additionally, there is litera-
ture on the use of more comprehensive LAQs.50 The signifi-
cance of this study lies in its use of a practical and easy-to-use
screening tool to assesswomen’s lifestyles. Bymaking health
assessment more accessible, the study encourages proactive
health management and promotes the adoption of healthier

Table 1 (Continued)

Items of LAQ Responses n (%)

120–129 12 (8.1)

130–139 13 (8.8)

140–149 5 (3.4)

150–159 1 (0.7)

160þ 1 (0.7)

Diastolic blood pressure (mm Hg) <80 142 (95.9)

80–85 1 (0.7)

90–95 5 (3.4)

BMI <18.5 19 (12.8)

18.5–22.9 31 (20.9)

23–24.9 67 (45.3)

25–29.9 29 (19.6)

>30 2 (1.4)

Abbreviations: BMI, body mass index; LAQ, lifestyle appraisal questionnaire.
Note: The responses with cell value zero are not mentioned.

Table 2 Association of lifestyle practice with demographic variables (N ¼148)

Demographic variables Category n Test statistics p-Value

Age 45–49 y 126 776.5 0.001a

50–55 y 22

Education Primary 126 21.102 <0.0001a

High school 19

PUC 3

ap <0.05 is significant.
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behaviors among women. The findings underscore the po-
tential of simple questionnaires in facilitating health aware-
ness and intervention, which is crucial for improving overall
women’s health outcomes in perimenopausal women.

Conclusion

Despite health promotion initiatives targeted at altering
these lifestyle characteristics, women still report lower rates
of physical activity, intake of fruits and vegetables, and
higher BMIs than are advised for optimal health. The study
seemed important to identify the health risk and emphasizes
encouraging healthy behaviors for lowering modifiable risk
factors before they worsen into major cardiovascular prob-
lems, which ismade possible in the follow-up research by the
investigator.
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submitted to any other journal for publication. The Insti-
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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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The present study showed that a considerable percentage
of women reported having stress, and nonreceipt of love and
affection. A study reported that perimenopausal women
experienced the highest level of stress and were more
severely bothered by feelings of depression and anxiety.43

A small fraction had a family history of high blood pressure,
dyslipidemia, and DM. Results of a cross-sectional study
conducted by Jabbar et al, among 1,000 people visiting
hospitals showed 44.8% had a family history of DM and
49.1% had hypertension.44 According to Troìa et al, perimen-
opausal womenwere commonly affected by diabetes, hyper-
tension, and dyslipidemia, all of which were present in some
of the women in the current study.29

Only a few women had systolic blood pressure levels
between 120 and 129 or 130 and 139 (8.1%, 8.8%), with
the normal diastolic blood pressure in themajority (95.9%). A
study by Tasić et al reported that before reachingmenopause
at the age of 45 to 55 years, women have slightly lower blood
pressure levels and also a lower chance to develop hyperten-
sion.45 Most of the participants were overweight, which is
one of the predictors of coronary artery disease. With a
steady increase in the number of overweight and obese
people, there is a growing public health concern about

body size and lifestyle diseases, as reported by Sand et al
and Manoharan et al.46,47 A comprehensive review con-
ducted by Verma et al highlighted the several factors linked
to obesity during the perimenopausal transition.48

All the women belonged to low income family. Age and
education were related to perimenopausal women’s lifestyle
assessment ratings. According to Akinyemiju et al, the risk of
health problems is increased for perimenopausal women
with low incomes and educational levels.4 In a study, it was
reported that women with low socioeconomic status had
faced with several barriers to adopting a healthy lifestyle.49

This study utilized a straightforward self-reported ques-
tionnaire to evaluate healthy lifestyle practices. The avail-
ability of such a simple questionnaire canmotivatewomen to
identify and engage in healthier behaviors. It is recom-
mended that women personally assess their health, although
nurses and primary care providers can also use this screening
tool to evaluate women’s health. Additionally, there is litera-
ture on the use of more comprehensive LAQs.50 The signifi-
cance of this study lies in its use of a practical and easy-to-use
screening tool to assesswomen’s lifestyles. Bymaking health
assessment more accessible, the study encourages proactive
health management and promotes the adoption of healthier

Table 1 (Continued)

Items of LAQ Responses n (%)

120–129 12 (8.1)

130–139 13 (8.8)

140–149 5 (3.4)

150–159 1 (0.7)

160þ 1 (0.7)

Diastolic blood pressure (mm Hg) <80 142 (95.9)

80–85 1 (0.7)

90–95 5 (3.4)

BMI <18.5 19 (12.8)

18.5–22.9 31 (20.9)

23–24.9 67 (45.3)

25–29.9 29 (19.6)

>30 2 (1.4)

Abbreviations: BMI, body mass index; LAQ, lifestyle appraisal questionnaire.
Note: The responses with cell value zero are not mentioned.

Table 2 Association of lifestyle practice with demographic variables (N ¼148)

Demographic variables Category n Test statistics p-Value

Age 45–49 y 126 776.5 0.001a

50–55 y 22

Education Primary 126 21.102 <0.0001a

High school 19

PUC 3

ap <0.05 is significant.
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behaviors among women. The findings underscore the po-
tential of simple questionnaires in facilitating health aware-
ness and intervention, which is crucial for improving overall
women’s health outcomes in perimenopausal women.

Conclusion

Despite health promotion initiatives targeted at altering
these lifestyle characteristics, women still report lower rates
of physical activity, intake of fruits and vegetables, and
higher BMIs than are advised for optimal health. The study
seemed important to identify the health risk and emphasizes
encouraging healthy behaviors for lowering modifiable risk
factors before they worsen into major cardiovascular prob-
lems, which ismade possible in the follow-up research by the
investigator.
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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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