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Introduction

A significant portion of the workforce, including millions of
employees, spends the majority of their workday in standing
or static positions. Standing demands 20% more energy than
sitting, and extended periods of standing at work can pose
health risks, including varicose veins.1 A worldwide preva-

lence ranges from 20 to 60% and women are at two to three
times more risk of developing varicose veins than men.2

Nearly, about 15 to 20% Indian population is suffering from
vein-related disease.3 It is often characterized by swollen
palpable, subcutaneous veins which are dilated, tortuous,
saccular, and generally larger than 3mm, posing not only
cosmetic concerns but also potential health risks. They
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Abstract Introduction Millions of individuals worldwide spend significant portions of their
workdays standing or in static positions, which can pose health risks such as varicose
veins. Globally, varicose vein prevalence ranges from 20 to 60%, with women being at
two to three times higher risk compared to men. Varicose veins are characterized by
dilated, palpable veins with a diameter larger than 3mm. Nurses face a 16% risk of
developing varicose veins, highlighting the importance of health care professionals’
well-being for the effective functioning of the health care system. Therefore, this study
aimed to provide insights into the prevalence of varicose vein symptoms among nurses.
Methods A descriptive prospective study was conducted among 210 nurses with
more than 1 year of experience, using purposive sampling. Demographic information
and varicose vein symptoms were collected through a self-designed questionnaire.
Descriptive statistics were employed for data analysis.
Results The study found that 8.6% of nurses were diagnosed with varicose veins. The
majority of participants were female (97.6%) with a normal body mass index (86.7%).
Prevalent symptoms included worsened leg pain (77.6%), night cramps (62.4%), and
throbbing in lower legs (37.6%). Visible spider veins (19.5%) and other symptoms were
reported less frequently.
Conclusion A lower prevalence of varicose veins among nurses was identified,
possibly due to demographic factors of the study population. It is recommended to
conduct health education campaigns tailored for health care professionals, particularly
nurses, and implement regular health checkups to screen for varicose veins. These
proactive measures are essential for promoting occupational health and ensuring the
well-being of the nursing workforce.
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typically result fromweakened or damaged valveswithin the
veins, leading to poor blood circulation. The common symp-
toms include pain, swelling, and discomfort, which can
significantly impact an individual’s quality of life.4 Varicose
veins aremost commonly observed in the superficial veins of
the legs, particularly those under heightened pressure dur-
ing periods of standing. Vascular bloodflow is reserved as the
veins widen because the valves are strained and become
ineffective. As the calf muscles’ ability to pump diminishes
and back pressure rises, more venous distension occurs.
Further, edema develops when the capillary bed is exposed
to the elevated venous pressure. Beyond aesthetic concerns,
varicose veins often induce discomfort, particularly during
periods of prolonged standing or walking. The development
of varicose veins is caused by a variety of factors, including a
female gender, the use of hormonal supplements (oral con-
traceptives), ageing, obesity, pregnancy, and high weight
lifting. Workplaces that demand a lot of standing are the
biggest culprit.4,5 Occupations that require prolonged stand-
ing, such as teaching, nursing, flight attending, hairdressing,
security guarding, and construction work, may contribute to
the development of severe varicose veins. A recent survey has
shown about 16% of nursing officers tend to develop varicose
veins.6 While varicose veins are a prevalent vascular condi-
tion, exploring their occurrence among nurses in tertiary
care hospitals is particularly crucial. The challenging nature
of nursing duties in such settings, involving prolonged hours
of standing and high-pressure work environments, may
contribute to an increased risk of varicose veins among
health care professionals. As the well-being of health care
professionals is paramount for the effective functioning of
the health care system, understanding the prevalence and
potential risk factors for varicose veins among nurses can
contribute valuable insights.7 The primary goal of this study
was to fill gaps in current knowledge and establish a basis for
creating precise interventions that enhance the vascular
health of nurses working in tertiary care hospitals in future.
By concentrating on this particular group, the intention is to
illuminate the distinct challenges confronted by nurses in
tertiary care environments and the possible consequences of
varicose veins on their health and overall welfare. The
prevalence of varicose veins among nurses working in differ-
ent hospital departments ranges from 11 to 47.6%, according
to several cross-sectional studies conducted in Saudi Arabia,
Egypt, and other countries. The risk factors associated with
varicose veins in nurses include female gender, older age,
positive family history, increased number of childbirths, long
standing hours, lifting heavy objects, and working in certain
departments like the medical ward and emergency depart-
ment. More research is needed to establish the exact preva-
lence and identifymodifiable risk factors to develop targeted
prevention strategies for this population.

Materials and Methods

A descriptive survey was conducted in a tertiary care hospi-
tal, where we enrolled a total of 210 nurses working in the
tertiary care hospital having an experience of more than

1 year through purposive sampling method after obtaining
permission from the institutional ethics committee (-
NUINS/CON/NU/IEC/2022-23). In this study, demographic
pro forma containing 9 items and the symptom checklist
containing 10 symptoms of varicose vein were used. All the
tools including demographic pro forma and symptom check-
list were validated by five subject experts and established
content validity. A pilot study was conducted among 21
nurses working in a tertiary care hospital and the tools
were found reliable using Cronbach’s alpha value (r¼0.73)
which helped in finalizing the main study.

Data Collection Methods

The study was conducted at a single tertiary care hospital in
Mangalore, Karnataka, India from November 15, 2022 to
December 31, 2022. After receiving approval from the insti-
tutional ethics committee and the hospital authority, the
researcher approached the staff nurses, provided them in-
formation regarding the study, and obtained their written
consent before commencing data collection. Sociodemo-
graphic pro forma was distributed to collect information
about age, gender, education, marital status, area of posting,
duration of duty hours, body mass index (BMI), year of
experience, and previous diagnosis of varicose vein. To assess
the symptoms of varicose veins we administered a 10-item
symptoms checklist which collated the information about
worsened leg pain after sitting or standing for a long time,
presence of bulging veins, night cramps, throbbing in lower
legs, visible spider veins under the legs and ankles, itching,
swollen ankles, irregular whitish patches over the ankles,
shiny skin or discolored patches near bulged veins, and
difficulty in carrying out activities of daily living (ADL).

Data analysis: We summarized the data using descriptive
statistics such as frequency and percentage of each variable.

Results

Baseline Characteristics
A total of 210 samples were included in the study. The
participants were categorized into age groups: 23 to 31 years
(68.6%, 144), 32 to 40 years (19.0%, 40), 41 to 49 years (7.6%,
16), and over 50 years (4.8%, 10). Most of the participants
were of 23 to 31 years. Gender distribution indicated that the
majority were female (97.6%, 205), whilemales constituted a
smaller percentage (2.4%). Among the 210 nurses, educa-
tional qualifications varied, with minimal MSc Nursing com-
pletion (0.5%, 1) and more prevalent completion of BSc
Nursing (15.7%, 33), General Nursing and Midwifery
(77.1%, 162), and Post Basic Bachelor of Science Nursing
(6.7%, 14). Marital status revealed 45.2% (95) being married
and 54.8% (115) unmarried. The areas of posting were
divided into critical areas (36.7%, 77), operating theatre
(10.5%, 22), wards (50.5%, 106), and outpatient department
(2.4%, 5). Regarding daily duty hours, 27.6% (58) worked
8hours, 39.0% (82) worked 10hours, and 33.3% (70) worked
more than 10hours. The distribution of BMI showed 86.7%
(182) with a normal BMI, 10.5% (22) classified as overweight,
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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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typically result fromweakened or damaged valveswithin the
veins, leading to poor blood circulation. The common symp-
toms include pain, swelling, and discomfort, which can
significantly impact an individual’s quality of life.4 Varicose
veins aremost commonly observed in the superficial veins of
the legs, particularly those under heightened pressure dur-
ing periods of standing. Vascular bloodflow is reserved as the
veins widen because the valves are strained and become
ineffective. As the calf muscles’ ability to pump diminishes
and back pressure rises, more venous distension occurs.
Further, edema develops when the capillary bed is exposed
to the elevated venous pressure. Beyond aesthetic concerns,
varicose veins often induce discomfort, particularly during
periods of prolonged standing or walking. The development
of varicose veins is caused by a variety of factors, including a
female gender, the use of hormonal supplements (oral con-
traceptives), ageing, obesity, pregnancy, and high weight
lifting. Workplaces that demand a lot of standing are the
biggest culprit.4,5 Occupations that require prolonged stand-
ing, such as teaching, nursing, flight attending, hairdressing,
security guarding, and construction work, may contribute to
the development of severe varicose veins. A recent survey has
shown about 16% of nursing officers tend to develop varicose
veins.6 While varicose veins are a prevalent vascular condi-
tion, exploring their occurrence among nurses in tertiary
care hospitals is particularly crucial. The challenging nature
of nursing duties in such settings, involving prolonged hours
of standing and high-pressure work environments, may
contribute to an increased risk of varicose veins among
health care professionals. As the well-being of health care
professionals is paramount for the effective functioning of
the health care system, understanding the prevalence and
potential risk factors for varicose veins among nurses can
contribute valuable insights.7 The primary goal of this study
was to fill gaps in current knowledge and establish a basis for
creating precise interventions that enhance the vascular
health of nurses working in tertiary care hospitals in future.
By concentrating on this particular group, the intention is to
illuminate the distinct challenges confronted by nurses in
tertiary care environments and the possible consequences of
varicose veins on their health and overall welfare. The
prevalence of varicose veins among nurses working in differ-
ent hospital departments ranges from 11 to 47.6%, according
to several cross-sectional studies conducted in Saudi Arabia,
Egypt, and other countries. The risk factors associated with
varicose veins in nurses include female gender, older age,
positive family history, increased number of childbirths, long
standing hours, lifting heavy objects, and working in certain
departments like the medical ward and emergency depart-
ment. More research is needed to establish the exact preva-
lence and identifymodifiable risk factors to develop targeted
prevention strategies for this population.

Materials and Methods

A descriptive survey was conducted in a tertiary care hospi-
tal, where we enrolled a total of 210 nurses working in the
tertiary care hospital having an experience of more than

1 year through purposive sampling method after obtaining
permission from the institutional ethics committee (-
NUINS/CON/NU/IEC/2022-23). In this study, demographic
pro forma containing 9 items and the symptom checklist
containing 10 symptoms of varicose vein were used. All the
tools including demographic pro forma and symptom check-
list were validated by five subject experts and established
content validity. A pilot study was conducted among 21
nurses working in a tertiary care hospital and the tools
were found reliable using Cronbach’s alpha value (r¼0.73)
which helped in finalizing the main study.

Data Collection Methods

The study was conducted at a single tertiary care hospital in
Mangalore, Karnataka, India from November 15, 2022 to
December 31, 2022. After receiving approval from the insti-
tutional ethics committee and the hospital authority, the
researcher approached the staff nurses, provided them in-
formation regarding the study, and obtained their written
consent before commencing data collection. Sociodemo-
graphic pro forma was distributed to collect information
about age, gender, education, marital status, area of posting,
duration of duty hours, body mass index (BMI), year of
experience, and previous diagnosis of varicose vein. To assess
the symptoms of varicose veins we administered a 10-item
symptoms checklist which collated the information about
worsened leg pain after sitting or standing for a long time,
presence of bulging veins, night cramps, throbbing in lower
legs, visible spider veins under the legs and ankles, itching,
swollen ankles, irregular whitish patches over the ankles,
shiny skin or discolored patches near bulged veins, and
difficulty in carrying out activities of daily living (ADL).

Data analysis: We summarized the data using descriptive
statistics such as frequency and percentage of each variable.

Results

Baseline Characteristics
A total of 210 samples were included in the study. The
participants were categorized into age groups: 23 to 31 years
(68.6%, 144), 32 to 40 years (19.0%, 40), 41 to 49 years (7.6%,
16), and over 50 years (4.8%, 10). Most of the participants
were of 23 to 31 years. Gender distribution indicated that the
majority were female (97.6%, 205), whilemales constituted a
smaller percentage (2.4%). Among the 210 nurses, educa-
tional qualifications varied, with minimal MSc Nursing com-
pletion (0.5%, 1) and more prevalent completion of BSc
Nursing (15.7%, 33), General Nursing and Midwifery
(77.1%, 162), and Post Basic Bachelor of Science Nursing
(6.7%, 14). Marital status revealed 45.2% (95) being married
and 54.8% (115) unmarried. The areas of posting were
divided into critical areas (36.7%, 77), operating theatre
(10.5%, 22), wards (50.5%, 106), and outpatient department
(2.4%, 5). Regarding daily duty hours, 27.6% (58) worked
8hours, 39.0% (82) worked 10hours, and 33.3% (70) worked
more than 10hours. The distribution of BMI showed 86.7%
(182) with a normal BMI, 10.5% (22) classified as overweight,
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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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and 2.9% (6) as obese. The years of experience among the
participants showed most of them had an experience of 1 to
5 years (64.8%, 136 nurses), 19.0% (40) having 6 to 10 years,
8.6% (18) having 11 to 15 years, and 7.6% (16) having more
than 15 years. Nearly 8.6% (18) nurses were diagnosed with
varicose veins (see ►Supplementary Table S1).

Distribution of Symptoms of Varicose Veins:
The result of the symptoms related to varicose veins revealed
that most of the participants (163, 77.6%) had symptoms of
worsened leg pain after sitting or standing for long time.
Note that 17.6% (37) nurses had bulging veins. Nearly 62.4%
(131) participants experienced night cramps. Also, 37.6%
(79) reported throbbing in the lower legs, while 62.4%
(131) did not experience this symptom. Visible spider veins
under the legs and ankles were reported by 19.5% (41), while
the majority, 80.5% (169), did not have visible spider veins.
Only 1.9% (4) of the nurses reported itching at the swollen
vein. Swollen ankles were reported by 13.8% (29), while
86.2% (181) did not have swollen ankles. Irregular whitish
patches over the ankles were reported by only 2.4% (5), and
remainingdid not have such patches. Shiny skin or discolored
patches near bulged veins were reported by 6.2% (13), with
93.8% (197) not experiencing this symptom. In terms of
difficulty in carrying out ADL, 10% (21) reported difficulty,
while the majority, 90% (189), did not face challenges in
performing daily activities (see ►Supplementary Table S2).

Discussion

The susceptibility of nurses to developing varicose veins is
heightened due to the prolonged periods of standing inher-
ent in their profession. In our study, we identified that
approximately 8.6% of the participants were diagnosed
with varicose veins. A study conducted in Egypt reported a
higher prevalence of 18.4%, and a similar prevalence ratewas
observed among nurses in the Republic of Korea (16.2%).8,9

Likewise, studies from India have reported a prevalence rate
of 24.1%, with the majority of diagnosed cases occurring in
older individuals.10 A cross-sectional study conducted in
Saudi Arabia in 2022 involved 482 nurses, comprising 415
females (86.1%) and 67 males (13.9%), from two hospitals.
The study found that 76 nurses (15.8%) had varicose veins,
while 406 (84.2%) did not. Among those diagnosed with
varicose veins, 67 were female (88.2%) and 9 were male
(11.8%).11 A cross-sectional study was conducted on 181
female nurses at Dhulikhel Hospital in Nepal. The mean age
of the participants was 26 years. The overall prevalence of
varicose veins among these nurses was 83 (46%).12However,
in our study, the majority of participants were between the
ages of 23 to 31. Regarding anthropometric measurements,
most study participants fell within the normal BMI category.
Consistent with this, Aly et al did not find any association
between BMI and the occurrence of varicose veins.13 Con-
versely, other studies have identified obesity and elevated
BMI as significant risk factors for varicose veins.14,15 Fur-
thermore, we evaluated the presence of various symptoms
associated with varicose veins, including worsened leg pain

after prolonged sitting or standing, bulging veins, night
cramps, throbbing in lower legs, visible spider veins, itching,
swollen ankles, irregular whitish patches over the ankles,
shiny skin, or discolored patches near bulged veins, and
difficulty in carrying out ADL. Aly et al reported that the
main symptoms associated with varicose veins were the
sensation of heaviness in the leg(s) (48.9%), considerable
leg pain while standing (62.3%), and pain in the lower
extremity at rest (26%).13 In our study, 77.6% of nurses
complained of pain after prolonged sitting or standing, and
37.6% experienced night cramps. While our study reported
fewer cases of visible spider veins (19.5%), whitish patches
(2.5%), and shiny or discolored skin near bulged veins (6.2%),
thesefindings alignwith the impact of prolonged standing or
sitting on the pathogenesis of varicose veins and the associ-
ated painful symptoms. Comparing our findings with previ-
ous studies, it is evident that prolonged standing or sitting
plays a crucial role in the pathogenesis of varicose veins and
the development of painful symptoms. This can significantly
impede the daily activities of nurses and adversely affect
their overall health.16–18 Fortunately, the management and
prevention of this condition can be achieved through simple
measures such as improving standing posture, avoiding
unnecessary prolonged standing through sitting and walk-
ing, engaging in regular exercise, and utilizing compression
stockings.19 Incorporating these practices can contribute
significantly to reducing the burden of varicose veins among
nurses, ultimately enhancing their quality of life and profes-
sional longevity. It underscores the importance of a compre-
hensive and proactive health care approach that combines
education, awareness, and preventive measures to safeguard
the well-being of health care professionals in the face of
occupational challenges.
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and 2.9% (6) as obese. The years of experience among the
participants showed most of them had an experience of 1 to
5 years (64.8%, 136 nurses), 19.0% (40) having 6 to 10 years,
8.6% (18) having 11 to 15 years, and 7.6% (16) having more
than 15 years. Nearly 8.6% (18) nurses were diagnosed with
varicose veins (see ►Supplementary Table S1).

Distribution of Symptoms of Varicose Veins:
The result of the symptoms related to varicose veins revealed
that most of the participants (163, 77.6%) had symptoms of
worsened leg pain after sitting or standing for long time.
Note that 17.6% (37) nurses had bulging veins. Nearly 62.4%
(131) participants experienced night cramps. Also, 37.6%
(79) reported throbbing in the lower legs, while 62.4%
(131) did not experience this symptom. Visible spider veins
under the legs and ankles were reported by 19.5% (41), while
the majority, 80.5% (169), did not have visible spider veins.
Only 1.9% (4) of the nurses reported itching at the swollen
vein. Swollen ankles were reported by 13.8% (29), while
86.2% (181) did not have swollen ankles. Irregular whitish
patches over the ankles were reported by only 2.4% (5), and
remainingdid not have such patches. Shiny skin or discolored
patches near bulged veins were reported by 6.2% (13), with
93.8% (197) not experiencing this symptom. In terms of
difficulty in carrying out ADL, 10% (21) reported difficulty,
while the majority, 90% (189), did not face challenges in
performing daily activities (see ►Supplementary Table S2).

Discussion

The susceptibility of nurses to developing varicose veins is
heightened due to the prolonged periods of standing inher-
ent in their profession. In our study, we identified that
approximately 8.6% of the participants were diagnosed
with varicose veins. A study conducted in Egypt reported a
higher prevalence of 18.4%, and a similar prevalence ratewas
observed among nurses in the Republic of Korea (16.2%).8,9

Likewise, studies from India have reported a prevalence rate
of 24.1%, with the majority of diagnosed cases occurring in
older individuals.10 A cross-sectional study conducted in
Saudi Arabia in 2022 involved 482 nurses, comprising 415
females (86.1%) and 67 males (13.9%), from two hospitals.
The study found that 76 nurses (15.8%) had varicose veins,
while 406 (84.2%) did not. Among those diagnosed with
varicose veins, 67 were female (88.2%) and 9 were male
(11.8%).11 A cross-sectional study was conducted on 181
female nurses at Dhulikhel Hospital in Nepal. The mean age
of the participants was 26 years. The overall prevalence of
varicose veins among these nurses was 83 (46%).12However,
in our study, the majority of participants were between the
ages of 23 to 31. Regarding anthropometric measurements,
most study participants fell within the normal BMI category.
Consistent with this, Aly et al did not find any association
between BMI and the occurrence of varicose veins.13 Con-
versely, other studies have identified obesity and elevated
BMI as significant risk factors for varicose veins.14,15 Fur-
thermore, we evaluated the presence of various symptoms
associated with varicose veins, including worsened leg pain

after prolonged sitting or standing, bulging veins, night
cramps, throbbing in lower legs, visible spider veins, itching,
swollen ankles, irregular whitish patches over the ankles,
shiny skin, or discolored patches near bulged veins, and
difficulty in carrying out ADL. Aly et al reported that the
main symptoms associated with varicose veins were the
sensation of heaviness in the leg(s) (48.9%), considerable
leg pain while standing (62.3%), and pain in the lower
extremity at rest (26%).13 In our study, 77.6% of nurses
complained of pain after prolonged sitting or standing, and
37.6% experienced night cramps. While our study reported
fewer cases of visible spider veins (19.5%), whitish patches
(2.5%), and shiny or discolored skin near bulged veins (6.2%),
thesefindings alignwith the impact of prolonged standing or
sitting on the pathogenesis of varicose veins and the associ-
ated painful symptoms. Comparing our findings with previ-
ous studies, it is evident that prolonged standing or sitting
plays a crucial role in the pathogenesis of varicose veins and
the development of painful symptoms. This can significantly
impede the daily activities of nurses and adversely affect
their overall health.16–18 Fortunately, the management and
prevention of this condition can be achieved through simple
measures such as improving standing posture, avoiding
unnecessary prolonged standing through sitting and walk-
ing, engaging in regular exercise, and utilizing compression
stockings.19 Incorporating these practices can contribute
significantly to reducing the burden of varicose veins among
nurses, ultimately enhancing their quality of life and profes-
sional longevity. It underscores the importance of a compre-
hensive and proactive health care approach that combines
education, awareness, and preventive measures to safeguard
the well-being of health care professionals in the face of
occupational challenges.
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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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and 2.9% (6) as obese. The years of experience among the
participants showed most of them had an experience of 1 to
5 years (64.8%, 136 nurses), 19.0% (40) having 6 to 10 years,
8.6% (18) having 11 to 15 years, and 7.6% (16) having more
than 15 years. Nearly 8.6% (18) nurses were diagnosed with
varicose veins (see ►Supplementary Table S1).

Distribution of Symptoms of Varicose Veins:
The result of the symptoms related to varicose veins revealed
that most of the participants (163, 77.6%) had symptoms of
worsened leg pain after sitting or standing for long time.
Note that 17.6% (37) nurses had bulging veins. Nearly 62.4%
(131) participants experienced night cramps. Also, 37.6%
(79) reported throbbing in the lower legs, while 62.4%
(131) did not experience this symptom. Visible spider veins
under the legs and ankles were reported by 19.5% (41), while
the majority, 80.5% (169), did not have visible spider veins.
Only 1.9% (4) of the nurses reported itching at the swollen
vein. Swollen ankles were reported by 13.8% (29), while
86.2% (181) did not have swollen ankles. Irregular whitish
patches over the ankles were reported by only 2.4% (5), and
remainingdid not have such patches. Shiny skin or discolored
patches near bulged veins were reported by 6.2% (13), with
93.8% (197) not experiencing this symptom. In terms of
difficulty in carrying out ADL, 10% (21) reported difficulty,
while the majority, 90% (189), did not face challenges in
performing daily activities (see ►Supplementary Table S2).

Discussion

The susceptibility of nurses to developing varicose veins is
heightened due to the prolonged periods of standing inher-
ent in their profession. In our study, we identified that
approximately 8.6% of the participants were diagnosed
with varicose veins. A study conducted in Egypt reported a
higher prevalence of 18.4%, and a similar prevalence ratewas
observed among nurses in the Republic of Korea (16.2%).8,9

Likewise, studies from India have reported a prevalence rate
of 24.1%, with the majority of diagnosed cases occurring in
older individuals.10 A cross-sectional study conducted in
Saudi Arabia in 2022 involved 482 nurses, comprising 415
females (86.1%) and 67 males (13.9%), from two hospitals.
The study found that 76 nurses (15.8%) had varicose veins,
while 406 (84.2%) did not. Among those diagnosed with
varicose veins, 67 were female (88.2%) and 9 were male
(11.8%).11 A cross-sectional study was conducted on 181
female nurses at Dhulikhel Hospital in Nepal. The mean age
of the participants was 26 years. The overall prevalence of
varicose veins among these nurses was 83 (46%).12However,
in our study, the majority of participants were between the
ages of 23 to 31. Regarding anthropometric measurements,
most study participants fell within the normal BMI category.
Consistent with this, Aly et al did not find any association
between BMI and the occurrence of varicose veins.13 Con-
versely, other studies have identified obesity and elevated
BMI as significant risk factors for varicose veins.14,15 Fur-
thermore, we evaluated the presence of various symptoms
associated with varicose veins, including worsened leg pain

after prolonged sitting or standing, bulging veins, night
cramps, throbbing in lower legs, visible spider veins, itching,
swollen ankles, irregular whitish patches over the ankles,
shiny skin, or discolored patches near bulged veins, and
difficulty in carrying out ADL. Aly et al reported that the
main symptoms associated with varicose veins were the
sensation of heaviness in the leg(s) (48.9%), considerable
leg pain while standing (62.3%), and pain in the lower
extremity at rest (26%).13 In our study, 77.6% of nurses
complained of pain after prolonged sitting or standing, and
37.6% experienced night cramps. While our study reported
fewer cases of visible spider veins (19.5%), whitish patches
(2.5%), and shiny or discolored skin near bulged veins (6.2%),
thesefindings alignwith the impact of prolonged standing or
sitting on the pathogenesis of varicose veins and the associ-
ated painful symptoms. Comparing our findings with previ-
ous studies, it is evident that prolonged standing or sitting
plays a crucial role in the pathogenesis of varicose veins and
the development of painful symptoms. This can significantly
impede the daily activities of nurses and adversely affect
their overall health.16–18 Fortunately, the management and
prevention of this condition can be achieved through simple
measures such as improving standing posture, avoiding
unnecessary prolonged standing through sitting and walk-
ing, engaging in regular exercise, and utilizing compression
stockings.19 Incorporating these practices can contribute
significantly to reducing the burden of varicose veins among
nurses, ultimately enhancing their quality of life and profes-
sional longevity. It underscores the importance of a compre-
hensive and proactive health care approach that combines
education, awareness, and preventive measures to safeguard
the well-being of health care professionals in the face of
occupational challenges.
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