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Vitamin B12: The Silent Guardian of Our Health

*Rahim MA!

In today’s health-conscious world, where super
foods and supplements dominate headlines, it is easy
to overlook the foundational nutrients that silently
power our bodies. Among them, Vitamin B12—also
known as cobalamin—stands as an unsung hero.
Essential for red blood cell formation, neurological
integrity, and DNA synthesis, Vitamin B12 is not
just another vitamin; it is a cornerstone of our health
and survival (National Institutes of Health [NIH],
2021).

The Unique Nature of B12

Vitamin B12 is structurally the most complex of all
vitamins and is unique in another way: it is naturally
found only in animal-based foods—meat, poultry,
eggs, dairy, and fish. Unlike other B vitamins, our
bodies cannot produce B12, and plant-based sources
do not offer it in active form. This makes it
especially challenging for vegetarians and vegans to
meet their B12 needs without fortified foods or
supplements (Pawlak et al., 2013).

The Hidden Crisis of Deficiency

Despite being required in microgram amounts, the
impact of B12 deficiency is far from small. Early
symptoms may appear mild—fatigue, irritability,
poor concentration—but as deficiency progresses,
individuals may suffer permanent neurological
damage, balance disorders, peripheral neuropathy,
and megaloblastic anemia (O’Leary & Samman,
2010).

Worryingly, many people may be deficient without
knowing it. Older adults, due to reduced stomach
acid production, often absorb less B12. Likewise,
individuals with gastrointestinal conditions like
Crohn’s disease, celiac disease, or those who have
had gastric bypass surgery, are at greater risk.
Certain medications like metformin (commonly
prescribed for diabetes) and proton pump inhibitors
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Professor & Head Department of Biochemistry
Rangpur Community Medical College
Mobile: 01712-555502
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(used for acid reflux) can further reduce BI2
absorption (Stabler, 2013).

Special Considerations for Pregnancy and Childhood
Vitamin B12 deficiency during pregnancy can have
devastating consequences. Research has linked
maternal B12 deficiency to neural tube defects, low
birth weight, and delayed cognitive development in
infants (Koebnick et al., 2004). Infants born to
B12-deficient mothers may appear healthy at birth
but can develop symptoms such as developmental
delays, poor growth, and failure to thrive within
months.

Prevention and Public Awareness

The good news is that Vitamin B12 deficiency is
entirely preventable and treatable. For those at risk,
B12 supplements, either oral or injectable, are
highly effective. Fortified plant-based foods (like
cereals, nutritional yeast, and soy milk) provide vital
alternatives for vegans.

However, the key lies in awareness and early
screening. Many cases of deficiency go undetected
due to vague symptoms and lack of routine testing.
Healthcare providers should actively monitor B12
levels in high-risk groups and advise on
supplementation where necessary.

Conclusion: A Call for Vigilance

In the pursuit of modern dietary trends and lifestyle
changes, Vitamin B12 must not be neglected. As we
ove toward more plant-based living and longer
lifespans, the silent threat of B12 deficiency looms
larger than ever. Let this vital nutrient receive the
attention it deserves—not just in medical circles, but
in homes, schools, and communities. It’s time to
make B12 awareness a public health priority.
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Somatotype of Bangladeshi Male Subjects with
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Abstract:

Background: The body physique of a person can be determined by anthropometric measurement & expressed
as 3 number rating expressed as endomorphy, mesomorphy & ectomorphy which determines the somatotype
of the individual. Diabetes Mellitus is a chronic metabolic disorder which have adverse effect of all functional
system of body.

Objective: To assess the somatotypicvariation of male with type 2 diabetes mellitus by anthropometric technique.
Material and Methods: This cross-sectional, analytical study was conducted anthropometrically at
Department of Anatomy of Rangpur Medical College from January 2021 to December 2021.50 cases of adult
male patients suffering from T2DM for at least 1 year was selectedas diabetic. Another 50 adult healthy male
subjects without DM served as control of the study. Subjects with sign of any chronic metabolic disorder was
excluded from the study Their age range was between 21-60 years. Subscapular, supraspinal and triceps skin
fold thickness was measured and endomorphic score was determined. Humerus and femur breadth, mid arm
and calf circumference was measured and mesomorphic score was determined. Height, weight was measured;
BMI was calculated and ectomorphic score was determined. These scores were compared between diabetic
and control group.

Results: Mean somatotype score of diabetics was endomorphy 10.68; mesomorphy 10.86; ectomorphy 5.88. Mean
somatotype score ofcontrols was endomorphy 7.16;, mesomorphy 8.27; ectomorphy 2.14. All these scores (endo,
meso & ectomorphic) were significantly higher in diabetics than controls. It was also observed thatmesomorphy
was predominant in both control & diabetic. Where as in controls 94% were mesomorphy predominant but in
diabetic mesomorphy was higher than endomorphy in 36% and endomorphy was higher than mesomorphy in
another 36%; endomorphy & mesomorphy was similar in another 28%. This explains the Bangladeshi males are
mesomorphic but in the diabetic males endomorphy tends to be predominant than mesomorphy. The differences in
the ratings of the somatotype components were highly statistically significant (p<0.001).

Conclusions: Though both group of males presented with higher mesomorphic score, but in diabetics
endomorphy tends to be higher. Unlike the findings of studies in foreign countries presented markedly
dominating endomorphy in diabetics. Higher mesomorphic score could be regarded as a characteristic
feature of Bangladeshi male which tends to be endomorphic due to diabetics.

Keywords: Type-2 diabetes mellitus, Somatotype, Males, Anthropometry, Endomorphy, Mesomorphy &
ectomorphy.
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Diabetes mellitus is a disorder associated with the
impairment of metabolism. It is increasingly
becoming a public health problem as the incidence of
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occur in low and middle-income countries.?

The prevalence of diabetes is increasing in
Bangladesh in both urban and rural areas. A recent
scoping review (1994-2013) revealed that the
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prevalence of type 2 diabetes mellitus varied from
4.5% to 35.0% in Bangladesh. The International
Diabetes Federation estimated that about 7.1 million
people with diabetes in Bangladesh and almost an
equal number with undetected diabetes. The number
is estimated to double by 2025. Obesity, high BMI,
sedentary lifestyle, physical inactivity, cigarette
smoking, consumption of alcohol are the major risk
factors for development of diabetes mellitus

Anthropometry is the technique of expressing
quantitatively the form of the human body.?
Somatotype is an effective technique for the study of
anthropometric variations and body composition in
subjects. The technique of somatotyping is a widely
applied universal method of appraising body shape
and structure. Somatotype was first invented by
Sheldon et al* and later on revised by Carter and

Heath.> According to Carter and Heath®
“Somatotype calculation and analysis is a
comprehensive, user-friendly noninvasive and

non-laboriousprogram that has excellent input-output
calculation, analysis and display features, making it
the program of choice for anyone doing somatotype
calculations and analysis.”” Somatotype is expressed
in a three-number rating representing endomorphy,
mesomorphy and ectomorphy.

Endomorphy is the relative obesity of the individual.

Mesomorphy is the musculo-skeletal robustness.
Ectomorphy is the relative linearity or slenderness of
a physique.

There is little information in the world literature
about the correlation between somatotype and
predisposition to various disease. As diabetic
subjects are wusually obese with high BMI,
somatotype estimation by anthropometric
measurements of these subjects may help in early
diagnosis of disease. In Bangladesh no such study is
still done to find a correlation between somatotype
and type 2 diabetes. Therefore, aim in the present
study was to determine the somatotype component of
males with type 2 diabetes.

Materials and Methods:

This cross-sectional, analytical study was conducted
anthropometrically at Department of Anatomy of
Rangpur Medical College from January 2021 to
December 2021. 50 cases of adult male patients
suffering from T2DM for at least 1 year selected as
diabetic and another 50 adult healthy male subjects
without DM served as control of the study. The
diabetic group was selected from Endocrinology
Department of Rangpur Medical College Hospital
and Diabetic Society and the control group was
selected from stuff of Rangpur Medical College,

Volume-8, No.-1, January 2025

Rangpur. Subjects with sign of any chronic
metabolic disorder like coronary artery disease,
renal disease, metabolic disorder, extreme obesity
and any physical disability was excluded from the
study and before selecting the control subjects, blood
glucose level of each was checked to confirm the
absence diabetes. Their age range was between
21-60 years. After full explanation, informed written
consent was obtained from the subjects informing
details of the purpose of the study.

The anthropometric examinations were carried out
according to standard methods. All measurements
were taken on the right side of the body to avoid
variation. According to reference each measurement
was done three times and mean of these three were
taken. Measurements were taken in office time
from9.00 am to 3.30 pm in day light. To avoid
variations, same instruments were used throughout
the study.During measurements of subjectsa male
assistance was taken.

Following  measurements were taken for
determination of endomorphy, mesomorphy &
ectomorphy respectively according to Carter and
Heath. For determination of endomorphytriceps,
subscapular, supraspinal skinfold thickness was
measured. For determination of
mesomorphybiepicondylarhumerus  and  femur
breadth and mid arm and calf(maximum)
circumference was measured.For determination of
ectomorphy, Body mass index (BMI) or Height
Weight Ratio (HWR) was calculated by measuring
height and weight.

Somatotype was calculated according to the
Heath-Carter Method, using the following equations.
Endomorphy=- 0.7182+ 0.1451(x) - 0.00068 (x2)
+ 0.0000014(x%)

Where x= (triceps skinfold + subscapular skinfold
+  supraspinal skin  fold) multiplied by
(170.18/height in cm)

Mesomorphy=0.858 X humerus breadth +
0.601 xfemur breadth + 0.188Xmid arm
circumference + 0.161 X calf circumference -
heightx<0.131 + 4.5

Ectomorphy

Three different equations are used to calculate
ectomorphy according to height-weight rf(HWR) or
Body Mass Index (BMI)

If HWR is greater than or equal to 40.75 then
Ectomorphy=HWR X 0.732 - 28.58

If HWR is less than 40.75 but greater than 38.25 then
Ectomorphy=HWR X 0.463 - 17.63

If HWR is equal to or less than 38.25 then
Ectomorphy=0.1
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After collecting the data, results were prepared in
term of range, mean values, standard deviations
(SD), percentage value etc. as applicable for each
parameter. All the values of measurement and
calculation were compared between diabetic and
control groups by students unpaired “t” test. In all
the statistical analysis the significance level was set
as p<0.05 at 95% confidence interval. The statistical
analysis was carried out using the statistical package
for social sciences (SPSS version 26.0). Then tables
were used to explain the result.

Volume-8, No.-1, January 2025

Results:

Table-I shows the result of all the measurements in
diabetic group and control group. It was observed that
in endomorphy, subscapular, supraspinal and triceps
skinfold thickness were significantly higher in diabetic
group than control group; in case of mesomorphy,
humerus breadth, femur breadth and mid arm and calf
circumference were significantly higher in diabetic
group than control group; again, in case of
ectomorphy, height, weight and BMI were significantly
higher in diabetic group than control group.

Table-I: Comparison of endomorphic, mesomorphic & ectomorphic score between control and diabetic

group (n=50 in each group)

Variables Control Diabetic p value

For endomorphy
Subscapular skinfold thickness (cm)  3.48%0.25 (3.1-4.3) 4.50+0.42 (3.61-5.13) 0.000
Supraspinal skinfold thickness (cm) 4.56+0.26 (4.13-5.32) 5.49+0.40 (4.41-6.25) 0.000
Triceps skinfold thickness(cm) 2.44+0.29 (2.1-3.2) 3.43+0.44 (2.33-4.33) 0.000
For mesomorphy
Humerus breadth (cm) 7.31+0.26 (6.8-7.9) 8.68+0.59 (7.1-10.4) 0.000
Femur breadth (cm) 8.45+0.26 (7.8-8.9) 9.96+0.63 (8.7-11.7) 0.000
Mid arm circumference (cm) 39.65£0.40 (39.1-40.9) 41.20+1.30 (36.3-43.35)  0.000
Calf circumference (cm) 42.48+0.29 (41.9-43.3) 43.80+1.17 (39.70-45.3)  0.000
For ectomorphy
Height (m) 1.72+ 0.38 (1.67-1.86) 1.74% 0.07 (1.65-1.87) 0.021
Weight (kg) 71.80% 3.52 (64-81) 80.00 +4.65 (68-89) 0.000
BMI (kg/m2) 24.39+1.38 (21.19-29.03)  27.14%1.86 (22.97-30.8)  0.000

Results are shown as range and mean+SDs

In table-II and figure I, remainingsomatotypic score

observed thatmesomorphy was predominant in both 12 0.68 10.86 .E;[1

control & diabetic but diabetics tends to be
endomorphic. The differences between the somatotype
components were highly significant (p<0.001).

Table-II: Comparison of Somatotype score (endo-
morphy, mesomorphy and ectomorphy) between
control and diabetic group (n=50 in each group)

Variables Control Diabetic P Value
Endomorphy 7.16+0.85 10.68+1.29 0.000
(0.61-1.03)  (0.77-1.38)
Mesomorphy 8.27+0.46 10.86+1.17 0.000
(7.32-9.30) (7.28-13.70)
Ectomorphy 2.14+1.36  5.88%1.71
0.000

(0.11-6.92)  (0.36-9.74)

Results are shown as range and mean+SDs

10
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e
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3
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Somatotype score

Figure-1: Bar diagram showing distribution of
Somatotypic score between control and diabetic
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In table-IIl percentage of endomorphic and
mesomorphic score in control and diabetic shows in
controls 94% were mesomorphy predominant but in
diabetic mesomorphy was higher than endomorphy
in 36% and endomorphy was higher than
mesomorphy in another 36%; endomorphy &
mesomorphy was similar in another 28%. This
explains the Bangladeshi males are mesomorphic but
in the diabetic males endomorphy tends to be
predominant than mesomorphy. The differences in
the ratings of the somatotype components were
highly statistically significant (p<0.001).

Table-III: Percentage of endomorphic and meso-
morphic score in control and diabetic group
(m=50 in each group)

Equal
Groups Endomqrphy Mesomqrphy endomorphy
predominant  predominant
mesomorphy
Control 6% (3) 94%(47) _
Diabetic ~ 36%(18) 36%(18) 28%(14)

Results are shown as range and mean+SDs

Discussion:

The human somatotype is expressed in three ratings
representing  endomorphy, mesomorphy, and
ectomorophy.® Endomorphy reflects development of
tissues with endodermal origin, relative domination
of structures associated with digestion and
assimilation, including fat deposition. Mesomorphy
reflects development of human body structures with
mesodermal origin, mostly bone and muscle
systems. Ectomorphy reflects development of
structures derived from ectoderm. In the world
literature little analysis of somatotype characteristics
of male patients with type 2 diabetes mellitus is
available.  Studies using the Heath-Carter
somatotyping method have been conducted in Italy.’
Endomorphy is dominant - 6.8, followed by
mesomorphy - 5.6, and highly reduced ectomorphy
- 0.6. The findings correspond with overall obesity,
high BMI, high risk of coronary and metabolic
diseases. Studies of male patients with type 2
diabetes mellitus using the same somatotypic method
have been conducted in India.'® The findings
(7.2-4.9-0.7) also show uppermost rating of
endomorphy, followed by mesomorphy and highly
reduced ectomorphy. Another studies of male
patients with type 2 diabetes mellitus using the same
somatotypic method have been conducted in
Bulgaria. The findings (5.88-4.14-1.64) it shows

Volume-8, No.-1, January 2025

uppermost rating of mesomorphy, followed by
endoomorphy and highly reduced ectomorphy.

In the present study in Bangladesh, somatotype of
male patients with type 2 diabetes mellitus was
performed by using the Heath-Carter methodand it
shows mesomorphywas with the highest rating,
followed by endomorphy and ectomorphy with the
lowest rating like as Bulgaria. Unlike the findings of
highest endomorphy ratings in studies conducted in
other countries, our results show that mesomorphy is
the dominant somatotype component in the
Bangladeshi male control group. This can be
regarded as a characteristic = feature  of
Bangladeshimale. But in diabetic group though
mesomorphy was higher but endomorphyalso tends
to be higher may due to obesity, sedentary habit,
food habit of these subjects. These habits could be
prevented by change in life style to overcome this
life threating disease.

Conclusions:

The Bangladeshi male diabetics have a tendency to
be endomorphic than theirmesomophicpredominance
in control. So, it explains male were mesomorphic
by nature but the diabetic male was turned into
endomorphic due to this disease. For development of
Diabetes mellitus, endomorphism was the first and
main key factor. Endomorphism was the beginning
of all coronary, chronic and metabolic diseases. It
was an alarming sign for a healthy individual and
everyone must be aware of this condition.
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Abstract:

Background: Areca nut chewing is a common social tradition in many regions of the world particularly in
Southeast Asia. It is one of the addictive substances that have toxic manifestations in immune, hepatic and
other defense systems.

Objectives: To assess the effects of areca nut on liver function status (serum albumin and bilirubin level) in
areca nut chewers.

Materials and Methods: This cross-sectional analytical study was conducted in department of Physiology,
Rangpur Medical College, Rangpur from July 2022 to june 2023. Total number of 200, age range from 30
to 45 years were selected after satisfactory inclusion and exclusion criteria. They were divided into two
groups. Group A- 100 areca nut chewers, Group B-100 non areca nut chewers. Their liver function status
was studied by measuring serum albumin and bilirubin levels. For statistical analysis data were analyzed by
one way Anova test and level of significance p0.5,was performed by computer based software SPSS-25.0
version for windows. P value < 0.05 was accepted as level of significance. Ethical consideration was
achieving by taking an informed written consent after briefing about objectives of the study. Quality was
assured through avoidance of missed data, filling of code, regular entry of data and careful data analysis.
Results: Mean serum albumin level was significantly (p<0.001) lower, mean serum bilirubin was
significantly (p<0.001) lower in areca nut chewers than non areca nut chewers.

Conclusion: The decreased serum albumin and bilirubin levels in areca nut chewers is evidence of
development of hepatic disorders due to areca nut consumption.

Keywords: Serum albumin, Serum bilirubin, Areca nut chewers
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word “Areca” is derived from the Malay word
adakka (areca nut) or from adakeya, the Indian
equivalent'. Areca nut is the fourth most commonly
used social drug, ranking after nicotine, ethanol and
caffeine®.

Areca nut (AN) chewing is common in 10% to 20%
of the world population®®. It is estimated that about
600 million people chew various types of areca nut
worldwide, predominantly in the countries of South
and Southeast Asia*3. Its consumption causes many
harmful effects on the human body due to presence
of alkaloids in it®. These effects of the alkaloids of
AN are not only limited to the oral cavity where it
comes in to direct contact but may also affect various
organs in response to its breakdown and excretion
products. Liver is the one among them susceptible to
AN induced damage’.

‘The areca nut palm (areca catechu) is cultivated
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mainly in India, Malaysia, Polynesia, Micronesia
and most places in the South Pacific Islands. The
current production of areca nut in the world is about
0.613 million tonnes from an area of 0.476 million
hectares. India ranks first in area 58% and
production 53% of areca nut®.

Areca catechu has been found to contain mineral,
fiber, 50%-60% sugars, 15% lipids (glyceride of
lauric, myristic and oleic acid ), 15% condensed
tannins (phlobatannin and catechin), polyphenolics

(flavonoids and tannin), and 0.2% - 0.3% alkaloids?.

Areca catechu contains four areca alkaloids
primarily arecoline, along with arecaidinegavacine
and guvacoline.>31% Arecoline (methyl 1-methyl-3,
6-dihydro-2H-pyridine-5-carboxylate) acts as an
agonist primarily at muscarinic acetylcoline
receptors and stimulate the central and autonomic
nervous system. This leads to subjective effects of
increased well-being alertness and stamina. It is
known to improve concentration and relaxation with
other reported effects including lifting of mood and
cariostatic property.** It also exerts a direct
antimicrobial effect against bacteria, including
streptococcus mutans, streptococcus salivarius and
various other microorganisms in the oral cavity
Arecaidine may have anxiolytic properties through
inhibition of gamma amino butyric acid (GABA)
reuptake.3%:10

Despite these general effects, the adverse effects
have outweighed them. Several studies have shown
that, areca nut chewing is associated with increased
risk for various medical conditions including liver
cirrhosis, hepatocellular carcinoma, hyperlipidemia,
coronary artery disease, hypertension, type 2
diabetes mellitus (DM), oral cancers %1512,

Arecoline, the main areca alkaloid of the areca nut is
reported to have cytotoxic, genotoxic and mutagenic
effects in various cells** Areca nut (arecoline) with
or without added tobacco was classified as a group
one carcinogen by WHO and International Agency
for Research on Cancer (IARC). There is evidence
that areca nut without added tobacco causes
hepatocelullar carcinoma (HCC)*®.

The liver is an organ of paramount importance, as it
plays an essential role in maintaining the biological
equilibrium®. The spectrum of liver function includes
metabolism of lipid, carbohydrate, protein, vitamins
and regulation of blood coagulation. Estimation of
enzymes, specific to the hepatic system give an
assessment of its cellular integrity and functionality
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by liver function tests".

Areca alkaloids produce nitrosamine derivatives
which have potential carcinogenic effects’. It is
stated that, the substance present in areca nut
increase release of inflammatory mediators including
reactive oxygen species, C-reactive protein and
tumor necrosis factor-alpha (TNF-alpha), which are
risk factors for hepatocellular carcinoma'*.

Studies from the United States of America (USA)
and the United Kingdom (U.K), where the South
Asian community is large and rapidly growing have
shown that areca nut are readily available and
commonly used in ethnic enclaves**. In the USA,
this product is legal and inexpensive, thus 20% to
60% of Asian Americans use areca nut. It’s use is
very uncommon among the other racial groups'*

The independent and interactive roles of habitual
areca nut chewing and other known risk factors for
biochemical dysfunction and cirrhosis of the liver is
illustrated in this study. Therefore, It was conducted
to examine the liver function tests among areca nut
chewers. This study serves as a good tool in
encouraging people not only to quit smoking and
alcohol drinking but to also quit areca nut chewing,
in order to reduce their chances of developing
cirrhosis. There is a need for further studies to
re-investigate this association.

Materials and methods:

This comparative study was performed in
Department of Physiology, Rangpur Medical
College from July 2022 to June 2023. A total of 200
people were selected through convenient sampling
from age 30 t0 45 years. The research only included
100 areca nut chewers and 100 non areca nut
chewers. The studys subjects provided signed,
informed consent. Following the random number
table approach, two groups were created. Group A -
100 areca nut chewers. And Group B - 100 non
areca nut chewers. The patients were assessed using
a questionnaire, a clinical examination and
biochemical analysis. The standard datasheet
suggested for the current research contains all the
information, including patient details, clinical
assessment and biochemical investigations. To
provide a comparison study between areca nut
chewers and non areca nut chewers, results were
compared and summarized. One way Anova test was
applied to compare the significant differences
regarding efficacy of both groups using SPSS 25
version. Level of significance is p0.5.



RCMC Journal
Results:

Mean=SD of serum albumin values were 2.77+0.805
and 4.49+0.522 gm/dl in group A and B
respectively.In this study, the mean serum albumin
level was significantly decreased (p<0.001) in areca
nut chewer subjects than those of non areca nut
chewers. Mean * SD of serum bilirubin levels were
0.353 £ 0.130 and 0.543 + 0.187 mg/dl in group A
and B respectively.the mean serum bilirubin level
was significantly decreased (p<0.001) in areca nut

chewer subjects than those of non areca nut chewers.

Table-I: Showing statistical analysis of mean + SD
of serum albumin, serum bilirubin level of the
study subjects in different groups

Serum albumin Serum bilirubin
Group

(gm/dl) (mg/d)l
Mean = SD Mean = SD
Range (L-H) Range (L-H)
A (n=100) 2.77+0.805 0.26+0.449
(2.0-5.0) (0.0-1.0)
B (n=100) 4.49+0.522 0.51+£0.482
(3.0-5.0) (0.0-1.0)

Table-II: Showing statistical analysis of mean *
SD of serum albumin levels of the study subjects
in different groups.

Mean *+ SD gm/dl

Group Range (L-H) gm/dl

P value
A/B 2.77+0.805/4.49+0.522

000
(n=100)/ (2.0-5.0) / (3.0-5.0)
(n=100)

Table-III: Showing statistical analysis of mean *
SD of serum bilirubin levels of the study subjects
in different groups.

Mean = SD gm/dl

Group Range (L-H) gm/dl P value
A/B 0.353£0.130 / 0.543£0.187

00055
(n=100)/ (0.0-1.0) / (0.0-1.0)
(n=100)

Volume-8, No.-1, January 2025

M Series1

Serum albumin gm/dl

Group A Group B

Figure-1: Bar diagram showing mean (xSD )
serum albumin levels in group A (experimental)
and group B (control)

Vertical line indicates standard deviation.
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Figure-2: Bar diagram showing mean (+SD )
serum biirubin levels in group A (experimental)
and group B (control)

* Vertical line indicates standard deviation.

Discussion:

In this study, the mean serum albumin level was
significantly decreased (p<0.001) in areca nut
chewer subjects than those of non areca nut chewers.
These findings are in agreement with those reported
by Satsangi S and Chawla YK?2, Bleibel W and
Saleem S*, Singroha K and Kamath VV 3Garg A,
Chaturvedi P and Gupta PC'" Khashage SD, Juneja
S and Bhowate RR'*Chen X, He Y and Deng Y'¢ and
Shafique K et alSatsangi S and Chawla
YK?reported that serum albumin level is decreased
in areca nut chewers than those of non areca nut
chewers might be due to areca nut contain
hepatotoxic agent cause intoxication of liver may be
lead to impairment of liver functions and reduces
protein production efficiency of liver. So, albumin
level is decreased in areca nut chewers. Bleibel W
and Saleem S* studied that arecoline (main
component of areca nut) increased oxidative damage
of liver cell by free radicles and produced oxidants.
Albumin has antioxidant properties through binding
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to copper ions and scavenging HOCL. Then the
oxidized albumin may be cleared rapidly on the
circulation and degraded. So, there is decreased
albumin level in serum. Singroha K and Kamath
VV8suggested that areca nut contains hepatotoxic
substances including arecoline, reactive oxygen
species (ROS) such as super oxide anions, hydroxyl
radicles, hydrogen per oxide and HOCL can damage
cellular constituents leading to inflammation and
injury of the liver might be lead to decreased
synthesis of albumin in areca nut chewers. Garg A,
Chaturvedi P and Gupta PC!''observed that long term
usage of areca nut is the potential generators of free
radicles. The highly reactive radicles and reactive
oxygen species can act as initiators of
carcinogenesis. Khashage SD, Juneja S and Bhowate
RRBsuggested that main component of areca nut
arecoline causes DNA damage , activate pro
carcinogens and alter the cellular antioxidant defense
system. It causes oxidative stress which might lead
to oxidative damage. Albumin help to reduce
oxidative damage by scavenging free radicles and by
detoxifying the oxidants.Chen X, He Y and Deng
Y!¢ reported that albumin has antioxidant properties
through binding to copper ions and scavenging
HOCL. Then the oxidized albumin may be cleared
rapidly from the circulation and degraded. So, there
is decreased albumin level in serum. Shafique K et
al7said that, albumin is a negative acute phase
protein and acts as a marker of inflammation. The
amount of albumin is decreased by cytokines IL- 1,
IL- 6 and TNF- a during the acute phase response.

In this study, the mean serum bilirubin level was
significantly decreased (p<0.001) in areca nut
chewer subjects than those of non areca nut chewers.
These findings are in agreement with those reported
by Jeng JE et al’, Sen S, Talukder G and Sharma
A2, LanTY et al’® and Boucher B &Mannan N'“.
Jeng JE et al’ reported that several metabolites
reflecting antioxidant capacity were significantly
altered in chronic areca nut chewers. In one
antioxidant system an increase in heam degradation
by  haemoxygenase  (HO-1),tobiliverdin  and
bilirubin, a protective anti inflammatory response to
increased oxidative stress. Bilirubin might be acts as
an antioxidant and reduces free radicles produced by
areca nut. Plasma metabolic profile showed
increased level of heme and decreased level of
bilirubin and biliverdin indicating a possible
impairment of heme degradation pathway.Sen S,
Talukder G and Sharma A'? suggested that areca nut
chewers have high level of arecoline and nitrosamine
and experienced lower level of oxidative stress.
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Bilirubin acts as an antioxidant help to reduce
oxidative stress. So, there is decreased level of
serum bilirubin in areca nut chewers than control
group.Lan TY et al’® and Boucher B &Mannan N*¢
observed that areca nut chewing is associated with
increased oxidative stress and produce free radicles.
Bilirubin might plays as an anti oxidant in reducing
free radicles and their level is decreased in plasma.

Conclusion:

The present study has been designed to estimate the
serum albumin and serum bilirubin levels in total
number of 200 apparently healthy subjects aged
30-45 years. Among them 100 were apparently
healthy subjects of areca nut chewer and 100 were
apparently healthy subjects of non areca nut chewer.
Results of the study may conclude that liver
functions are altered in areca nut chewers as
evidenced by significantly (p<0.001) lower level of
albumin and lower level of bilirubin in areca nut
chewers as compared with healthy control subjects.
The possible mechanism involved for the decreased
level of serum albumin in areca nut chewer may be
due to areca nut contain hepatotoxic agent causes
intoxication of liver may be lead to impairment of
liver functions and reduces protein production
efficiency of liver. So, increased oxidative damage
of liver cell by free radicles and oxidants produced
by areca nut chewing.. The decreased level of serum
bilirubin in areca nut chewers may be due to the
overconsumption of bilirubin by free radicles
produced by areca nut chewing. In this study the
lower serum albumin and bilirubin levels in areca
nut chewers may be due to consumption of areca nut
for a prolonged period of time which induced
sustained rise of blood arecoline levels. Reduction in
areca nut consumption improves hepatic disorders
and reduces mortality and morbidity in areca nut
chewers.
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The Spectrum of Histomorphological Patterns on
Endoscopic Biopsy in Patients with Upper
Gastrointestinal Tract Disorders

*Rahman MA!, Siddika ST?, Siddika SS°, Mondal NT*

Abstract:

Background: Diseases of the upper gastrointestinal tract (GIT) are a major cause of morbidity and mortality.
Endoscopic biopsy followed by histopathological examination is the gold standard for the diagnosis of these
lesions.

Objective: To determine the spectrum of histomorphological patterns of upper GIT endoscopic biopsies.
Materials and Methods: This retrospective study was conducted in the Department of Pathology at Enam
Medical College and Hospital, Savar, Dhaka, Bangladesh during a 3-year period from January 2020 to
December 2022. The biopsy specimens received were fixed in 10% formalin and routinely processed in
Hematoxylin & Eosin stain. Special stains like Giemsa and PAS staining were done in certain cases.
Results: A total of 235 endoscopic biopsies were studied. Male patients were 133 (56.6%) and female
patients were 102 (43.4%) with M: Fratio 1.3:1. The age of the patients ranged from 13 to 85 years with the
mean age 52.3 years. Most of the cases were between 51-60 years of age (28.1%). Stomach was the most
frequent site (63.8%) followed by esophagus (17.9%), duodenum (17.4%) and gastro-esophageal junction
(0.9%). Non-neoplastic cases were 115 (48.9%) and neoplastic cases were 120 (51.1%). The overall
diagnostic findings showed malignancies 117 (49.8%) cases, followed by chronic inflammation 58 (24.7%)
and hyperplastic polyp 29 (12.3%) cases.

Conclusion: For any suspicious lesions in upper GIT, endoscopy followed by histopathological examination
should be done for early diagnosis as well as management.

Keywords: Endoscopic biopsy, Gastrointestinal tract, Histomorphology, Hyperplastic polyp, Malignancy

Introduction:

The gastrointestinal (GI) tract is a hollow tube
extending from the oral cavity to the anus that
consists of anatomically distinct segments including
the esophagus, stomach, small intestine, colon,
rectum, and anus.! The upper GIT extents from
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esophagus to duodenum (second part).

Upper GI disorders are one of the most commonly
encountered problems in clinical practice with high
degree of morbidity and mortality. A wide variety of
infections,  inflammatory  disorders,  vascular
disorders, mechanical conditions, toxic and physical
reactions, including radiation injury and neoplasms
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may occur in the GIT.? Dietary, environmental,
geographic, and genetic factors are some of the key
reasons contributing to the prevalence of these
condition.’

Patients present with varied symptoms such as
dyspepsia, dysphagia, nausea, vomiting and loss of
weight. The disease burden is known to affect the
quality of life, which has effects on health care costs.
There are several diagnostic investigations available
in the evaluation of these symptoms where
endoscopy is performed as the initial diagnostic test.
Currently Upper GIT endoscopy is regarded as an
established modality of investigation as well as
treatment for most patients with upper GI symptoms.
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It is a simple, safe and well tolerated procedure with
direct visualization of the pathologic site and biopsy
leading to early detection of non-neoplastic and
neoplastic pathologic conditions and therefore helps
to start appropriate treatment.

It generates biopsies from the sites that were
previously inaccessible, without the major resection.
It helps to detect cancers or their premalignant stages
and explores H. Pylori and gastric mucosal lesions
like intestinal metaplasia and dysplasia which may
progress to invasive cancer. It is used also for
monitoring the course, extent and severity of a
disease, response of the therapy and early detection
of complications. This is reflected by the rising trend
in obtaining mucosal biopsies from the upper GIT.
Endoscopic  biopsy examination followed by
histopathologic assessment is a convenient procedure
and current gold standard for accurate objective
assessment of patients with upper GIT symptoms.*
The present study was done to assess the
histopathological spectrum of various upper GIT
lesions with respect to clinical and endoscopic
findings and to find out their frequency of
occurrence in relation to age and sex.

Materials and Methods:

This was a retrospective study conducted for a
period of three years from January 2020 to
December 2022 in the Department of Pathology at

Volume-8, No.-1, January 2025

Enam Medical College and Hospital, Savar, Dhaka,

Bangladesh. The present study included 235

endoscopic biopsies.

Inclusion criteria: All endoscopic mucosal biopsies

of esophageal, gastric and duodenal (1* part and 2™

part) lesions.

Exclusion criteria:

1. Inadequate biopsies

2. Patients presenting with lesions in the oral
cavity and pharynx

3. Patients presenting with lesions beyond the
second part of duodenum

The patient details like age, sex, presenting
complaints, clinical findings and endoscopic findings
were obtained from the requisition form that was
sent along with biopsy samples. In all the cases 10%
formalin was used as fixative. Histopathological
examination was carried out after conventional
paraffin section followed by H&E staining. In
certain cases, special stain like Giemsa and PAS
staining was done.

Results:

Out of 235 upper GIT endoscopic biopsy samples,
150 (63.8%) were from the stomach, 42 (17.9%)
from esophagus, 41 (17.4%) from duodenum and
two (0.9%) from gastro-esophageal junction as
depicted in Table-I.

Table-I: Histomorphological patterns of upper GIT endoscopic biopsies according to site

Pathological Lesions Esophagus GEJ Stomach Duodenum Total (%)
Non-Neoplastic 115(48.9)
Chronic inflammation 2 28 28 58(24.7)
Erosive gastritis 2 2(0.9)
Eosinophilic gastritis 2 2(0.9)
Ulcer 3 12 4 19(8.1)
Barrett esophagus 2 2(0.9)
Polyp 1 27 1 29(12.3)
Dysplasia 1 1(0.4)
Non-specific 2 2(0.9)
Neoplastic 120(51.1)
Benign 3(1.3%) Squamous Papilloma 1 1(0.4)
Adenoma 1 1 2(0.9)
Malignant 117(49.8%) SCC 21 21(8.9)
AC 9 2 74 7 92(39.1)
NHL 4 4(1.7)
Total 42(17.9) 2(0.9) 150(63.8) 41 (17.4) 235

GEJ- Gastro-esophageal junction; SCC- Squamous cell carcinoma; AC- Adenocarcinoma; NHL- non-Hod-

gkin lymphoma
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Table-I1: Distribution of upper GI endoscopic biopsies according to age and gender

Age in years Esophagus GEJ Stomach Duodenum Total Percentage
Male Female Male Female Male Female Male Female
<21 - - - - 2 - 1 3 6 2.6
21 to 30 2 - - - 1 7 5 3 18 7.6
31 to 40 3 - - - 1 10 4 2 30 12.8
41 to 50 3 4 - 19 21 3 4 54 22.9
51 to 60 1 6 2 23 17 6 1 66 28.1
61 to 70 8 3 16 1 2 3 43 18.3
> 71 2 - - - 8 4 3 18 7.7

The age of the study population ranges from 13 to 85
years with the mean age 52.3 years. Most of the
cases were between 51-60 years of age (28.1%),
followed by 41-50 years age (22.9%) and the
majority of the patients were between 41 to 70 years
(69.4%). Age >71 years had 18 (7.7%) patients,
whereas age <21 years were 06 (2.6%) patients
making them the least common age groups
(Table-II). Males were 133 (56.6%) and females
were 102 (43.4%). The male: female ratio 1.3:1.

Patients presented with dyspepsia, abdominal pain,
dysphagia, vomiting, anemia, anorexia, melena etc.,
of which dyspepsia was the common presenting
feature (46.15%).

Non-neoplastic cases were 115 (48.9%) and
neoplastic cases were 120 (51.1%), of which 117
(97.5%) were malignant. Among the malignancies,
the common sites of malignancy were stomach in 78
(66.7%), followed by esophagus 30 (25.6%),
duodenum 07 (6%) and gastro-esophageal junction
02 (1.7%) cases. Adenocarcinoma 92 (78.6%) was
the most common malignant lesion. Among the
overall diagnostic findings 117 (49.8%) were
malignant, followed by chronic inflammation 58
(24.7) and hyperplastic polyp 29 (12.3%) as shown
in Table-I.

Discussion:

The present study was done on 235 patients to assess
the histomorphological spectrum of various upper
GIT lesions with respect to clinical and endoscopic
findings and to find out their frequency of
occurrence in relation to age and sex. Good clinical
and endoscopy information are fundamental part of
adequacy and this strongly affects how a biopsy
should be read. However, the precise diagnosis
becomes more certain on histopathological
examination.

The most common site for biopsy was stomach 150
(63.8%), followed by esophagus 42 (17.9%),

duodenum 41 (17.4%) and two (0.9%) from
gastro-esophageal junction. This is similar to other
studies.>*® Nazrin et al. found endoscopic biopsies
from stomach 61 (45.18%), esophagus 53 (39.25%),
duodenum 15 (11.12%) and gastro-esophageal
junction 6 (4.45%) cases.” Contrasting patterns
found by Anjana et al.” and Sharma et al.'° where
esophageal biopsies comprised the majority of the
cases (63% and 49.54 respectively). Parikh et al.
foundthe duodenal biopsy was the next common site
to be sampled after the gastric biopsy samples,
which is in contrast with most other studies.!

The age of the study population ranges from 13 to 85
with the mean age 52.27 years. Hirachand et al.'?
and Nazrin et al.” found mean age at 52 years and
53.2 years respectively, which are similar to this
study. Parikh et al. found a mean age of 42 years in
their study.!' In the present study, most of the cases
were between 51-60 years of age (28.1%) which is
comparable to other studies.>>®Kambale et al.’and
Theresa et al.”® found commonest age group was
31-40 years. Whereas, Hirachand et al. found the
maximum patients were in the age group 41-50
years.!? Differences in the age group dominance can
be explained due to geographical, cultural and ethnic
diversity.

Out of 235 patients, 133 (56.6%) were males and
102 (43.4%) were females with male: female ratio
1.3:1. Male predominance was also observed in
other studies.>*>% Theresa et al.!* found 87 male
patients and 65 female patients with M:F ratio
1.33:1. Qureshi et al.™* found 465 male and 428
female patients and M:F ratio 1.04:1. The gender
ratio favoring males could be reflective of the fact
that males are exposed to more risk factors than
females.

In our study dyspepsia was the commonest clinical
presentation (46.15%) followed by abdominal pain
and dysphagia. This is concordant to the studies of
Nazrin et al.> Whereas, Anjana et al.® and Qureshi et
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al.'* found dysphagia was the common presenting
feature; Mohan et al.” found majority of the patients
(56%) presented with abdominal pain followed by
dyspepsia and dysphagia.

We observed 48.9% non-neoplastic lesions and
50.9% were neoplastic lesions. This is comparable
with the study of Mohan et al. who found 48.1%
non-neoplastic and 51.8% neoplastic lesions.’
Nazrin et al. reported 44.4 % of non-neoplastic and
55.6% neoplastic lesions.’ In contrast to our study,
Kambale et al.%, Anjana et al.” and Parikh et al.!!
reported a greater number of non-neoplastic than
neoplastic lesions. These differences in the results
may be due to genetic, environmental, personal and
nutritional factors in an individual. Among the
malignancies, the common sites were stomach
(66.7%), followed by esophagus (25.6%),
duodenum (6%) and gastro-esophageal junction
(1.7%). This was comparable with Rashmi et al.?
and Mohan et al.’

Among the esophageal lesions, Kambale et al.
found 60% cases were non-neoplastic and 40% were
neoplastic lesions. In the present study, we found
26.2% non-neoplastic, 73.8% neoplastic lesions and
71.4% are malignant. Nazrin et al. also found
15.02% non-neoplastic and 84.92% neoplastic
lesions.®> Gumber et al.? and Anjana et al.’ also
reported more neoplastic than non-neoplastic
lesions. Among the malignant lesions, we found
70%  squamous cell carcinoma and 30%
adenocarcinoma. Squamous cell carcinoma was the
most common malignancy diagnosed in the
esophagus also found in others.2>7!1° However,

Sarker et al.® and Qureshi et al."* found
adenocarcinoma in 50% and 70.2% cases
respectively among the esophageal cancers.

Although incidence of adenocarcinoma is more in
western countries but in developing countries like
ours, the incidence of squamous cell carcinoma is
high because of attributable risk factors like tobacco,
alcohol, smoking, poor oral hygiene and low
socioeconomic status.

This study of gastric biopsy reveals 18.7% were
chronic gastritis of different grades, 52% were
malignant lesions, and 49.3% were adenocarcinoma.
Similar study conducted by Sarker et al. found
21.3% were gastritis and 63% were malignant
lesions.® Bhargavi et al.” and Sharma et al.!° found
malignancies 56.3% and 40% respectively. Gumber
et al. found gastric carcinoma 29% cases and
chronic gastritis 56.5% cases.? Duodenal biopsy
reveals chronic duodenitis were 68.3% and
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malignancies were 19.5%. Our result is similar to a
study done by Kambale et al. wherein 69.7% cases
were chronic duodenitis and 6.1% cases were
neoplastic lesions.®

Conclusion:

In the present study, we observed more neoplastic
than non-neoplastic cases. Stomach was the
commonest site of endoscopic biopsies. Gastritis of
different gradeswas the most common non-neoplastic
lesion of the stomach. Adenocarcinoma was the
commonest neoplastic lesion of the stomach.
Endoscopy followed by histopathological
examination is necessary for early diagnosis and
management of the upper GIT lesions.
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Breast Self-Examination Knowledge and Its Determinants
among Female Nursing Students of Rangpur
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Abstract

Background: Breast cancer is a significant health concern globally, and early detection through breast
self-examination (BSE) is crucial. Nursing students, as future healthcare providers, play a vital role in
promoting BSE. This study aimed to assess BSE knowledge and its determinants among female nursing
students in Rangpur, Bangladesh.

Objective: To evaluate the level of BSE knowledge and identify associated socio-demographic, educational,
and familial determinants among female nursing students.

Materials and Methods: A cross-sectional study was conducted among 150 female nursing students from
different Nursing Colleges. Data were collected using a structured questionnaire assessing
socio-demographic characteristics, prior breast health education, family history of breast cancer, and BSE
knowledge. Descriptive statistics and independent t-tests were used for data analysis.

Results: The mean age of the participants was 21.3 years (SD=1.5). While 90% of students had heard of
BSE, only 40% demonstrated comprehensive knowledge. BSE knowledge scores significantly increased with
academic progression (p=0.03). Students with prior breast health education had higher mean knowledge
scores (6.0, SD=1.0) compared to those without (4.7, SD=1.1; p=0.01). Participants with a family history
of breast cancer also showed higher knowledge scores (6.3, SD=0.9) than those without (5.1, SD=1.1;
p=0.04).

Conclusion: Although awareness of BSE was high, comprehensive knowledge was limited. Academic
progression, prior breast health education, and family history of breast cancer were significant determinants
of BSE knowledge. Targeted educational interventions are crucial to improve BSE knowledge and promote
regular practice among nursing students.

Keywords: Breast Self-Examination, Nursing students, Breast cancer, Determinants

Introduction countries.! Early detection remains a cornerstone of

breast cancer control, and breast self-examination
Breast cancer is a leading cause of cancer-related (BSE) is a readily accessible and cost-effective
mortality among women globally, with significant  method for promoting awareness and facilitating
impact on public health, particularly in developing  early detection. While clinical breast examination
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‘ beliefs, and access to health information.?
Nursing Instructor

Rangpur Community Nursing College Nursing students, as future healthcare professionals,
5. Most. Morsheda Khatun are a critical population in promoting breast cancer
Nursing Instructor awareness and BSE practice. Their knowledge and
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health behaviors but also shape their ability to
educate and counsel other women. Therefore,
understanding the determinants of BSE knowledge
among female nursing students is crucial for
developing targeted interventions to improve their
awareness and practice.

Previous research has highlighted significant
knowledge gaps regarding BSE among nursing
students in various countries. For instance, studies
conducted in Nigeria and Turkey revealed that a
substantial proportion of nursing students lacked
adequate knowledge about the correct BSE
technique, frequency, and timing.*’ Similarly,
research in Asian countries like India and Pakistan
has shown that cultural beliefs and misconceptions
surrounding breast cancer often impede BSE practice
among female students.5’

In Bangladesh, breast cancer incidence is on the rise,
and awareness campaigns are crucial for early
detection. Studies have indicated that knowledge and
practice of BSE are generally low among
Bangladeshi women, with limited access to
information and healthcare services exacerbating the
problem.® Given their future role in healthcare
delivery, nursing students in Rangpur represent a
vital target group for interventions aimed at

improving breast cancer awareness and BSE
practice.
Several determinants have been identified as

influencing BSE knowledge among nursing students.
Educational interventions, including lectures,
workshops, and practical demonstrations, have been
shown to significantly enhance knowledge and
improve BSE practice.” Access to information
through various sources, such as textbooks, journals,
and the internet, also plays a crucial role in shaping
knowledge levels.

Furthermore, socio-demographic factors, such as
age, marital status, and family history of breast
cancer, may influence BSE knowledge and
practice.’® Cultural beliefs and attitudes towards
cancer, as well as perceived susceptibility to the
disease, can also act as barriers to BSE practice. In
the context of Rangpur, understanding the specific
cultural and socio-economic factors that influence
BSE knowledge among female nursing students is
essential for developing culturally sensitive and
effective interventions.

In summary, the knowledge of breast
self-examination and its determinants among female
nursing student is crucial for early breast cancer
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detection. Nursing students are future health care
providers, and their knowledge and practice of BSE
is vital. Studies show that knowledge gaps exist
globally and in Bangladesh. Understanding the
determinants of knowledge in the specific region of
Rangpur will allow for targeted interventions to be
developed. So, this study aims to assess breast
self-examination knowledge and its determinants
among female nursing students in Rangpur,
Bangladesh.

Materials and Methods:

A descriptive cross-sectional study was conducted
among 150 female nursing students enrolled from
different nursing colleges of Rangpur between
October and December 2024. Participants were
selected using stratified random samplings to ensure
representation across all academic years.

Data was collected using a self-administered
structured questionnaire adapted from previous
studies on BSE knowledge and practice. The
questionnaire comprised sections on demographic
information, knowledge about breast cancer and
BSE, and factors influencing BSE knowledge. The
knowledge section included questions about the
purpose, frequency, timing, and techniques of BSE.
After obtaining informed consent, the questionnaire
was distributed to participants during scheduled class
times. Participants completed the questionnaire
anonymously to ensure confidentiality and encourage
honest responses.

Completed questionnaires were coded and entered
SPSS version 25 for analysis. Descriptive statistics
were used to summarize demographic data and
knowledge scores. Chi-square tests and logistic
regression analyses were performed to identify
associations between BSE knowledge and potential
determinants.

Results:

Table-I presents the age distribution of 150 female
nursing students from Rangpur Nursing College who
participated in the study. The data are categorized
into four age ranges: 18-19 years, 20-21 years,
22-23 years, and 24-25 years. Each category lists
the corresponding number of students and their
percentage within the total sample. The majority of
participants (80%) fall within the 20-23-year age
bracket, with equal representation (40%) in both the
20-21 and 22-23-year groups. Smaller proportions
are observed in the 18-19 and 24-25-year ranges,
each comprising 10% of the sample. The mean age
of the participants is 21.3 years, with a standard
deviation of 1.5 years, indicating a relatively
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homogenous age distribution centered around 21
years.

Table-I: Age Distribution of Female Nursing
Students in Rangpur

Age Range

Number of

(Years) Students Percentage
18-19 15 10
20-21 60 40
22-23 60 40
24-25 15 10
Total 150 100

Table-II presents the distribution of 150 female
nursing students in Rangpur across different
academic years. The cohort comprises 45 first-year
students (30%), 37 second-year students (25%), 38
third-year students (25%), and 30 fourth-year
students (20%). This distribution reflects a balanced
representation across all academic levels, with a
slightly higher proportion of students in the earlier

years. Such a composition allows for a
comprehensive assessment of Breast
Self-Examination (BSE) knowledge and its

determinants across varying
education.

stages of nursing

Table-II: Distribution of Participants by Academic
Year

Academic Year N;tlllll(l;:;t: ! Percentage
Ist Year 45 30
2nd Year 37.5 25
3rd Year 37.5 25
4th Year 30 20
Total 150 100

Figure-1 presents the proportion of female nursing
students in Rangpur who reported prior exposure to
breast health education. The chart shows that 60% of
participants had received breast health education ,
whereas 40% had not.

This distribution suggests that while a majority of
students have been exposed to breast health

Volume-8, No.-1, January 2025

education, a significant portion (40%) lacks prior
knowledge or formal training in this area. These
findings highlight the need for improved educational
interventions to ensure all nursing students are
adequately informed about breast self-examination
(BSE) and related breast health practices.

60%

Figure-1: Prior Exposure to Breast Health Education
among Participants

Figure-2 presents the proportion of female nursing
students in Rangpur who reported their family
history of breast cancer. The chart shows that 85%
of participants had no family history of breast
cancer, whereas 15% had family history of breast
cancer.

85%

Figure-2: Family History of Breast Cancer Among
Participants
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Table-III illustrates that while a majority (90%) of
the participants were aware of BSE, only 40%
possessed comprehensive knowledge encompassing
its purpose, appropriate timing, and techniques.
Furthermore, 45% of the students were aware that
BSE should be performed monthly, and 35%
correctly identified the optimal timing in relation to
the menstrual cycle. These findings highlight the
need for enhanced educational interventions to
improve BSE knowledge among nursing students.

Table-ITI: Awareness and Knowledge of Breast
Self-Examination Among Participants

Number of

Academic Year Students Percentage
Heard of BSE 135 90
Comprehensive knowledge

of BSE 60 40
Knew BSE should be

performed monthly 68 45
Correctly identified optimal

timing related to menstrual 53 35
cycle

Total Participants 150 100

Table-IV presents the study assessed Breast Self-
Examination (BSE) knowledge among 150 female
nursing students in Rangpur, focusing on academic
year, prior breast health education, and family
history of breast cancer. Mean knowledge scores
increased with academic progression: 1st Year
students scored 4.5 (SD=1.2), 2nd Year 5.8
(SD=1.0), 3rd Year 6.2 (SD=0.9), and 4th Year
6.5 (SD=0.8), with a significant difference
(p=0.03). Those with prior breast health education
had higher mean scores (6.0, SD=1.0) than those
without (4.7, SD=1.1), also significant (p=0.01).
Additionally, participants with a family history of
breast cancer scored higher (6.3, SD=0.9) than
those without (5.1, SD=1.1), with a significant
difference (p=0.04). These findings suggest that
advanced academic standing, breast health
education, and familial cancer history are associated
with better BSE knowledge among these students
(Table-II).
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Table-IV: Distribution of BSE Knowledge Scores
by Determinants

Mean

Determinant N Knowledge p-value
Score (SD)

Academic Year
1st Year 45 4.5(1.2) 0.03*
2nd Year 37 5.8(1.0)
3rd Year 38 6.2(0.9)
4th Year 30 6.5(0.8)
Breast Health Education
Yes 90 6.0(1.0) 0.01%*
No 60 4.7(1.1)
Family History of Breast Cancer
Yes 22 6.3(0.9) 0.04*
No 128  5.1(1.1)

*Note: *p-values indicate significance levels (*p<0.05,
**p<0.01).

Discussion:

This study examined the knowledge of breast
self-examination (BSE) and its determinants among a
cohort of female nursing students in Rangpur,
Bangladesh. The results revealed a nuanced
understanding of BSE, characterized by significant
variations in knowledge levels and the identification
of several key determinants.

The demographic profile of the participants,
predominantly aged between 20 and 23 years,
signifies a population primed for health education
interventions. This age range is pivotal for
establishing lifelong health behaviors, underscoring
the importance of targeted educational programs
during this developmental stage.

The distribution of participants across academic
years provided a valuable opportunity to assess the
progression of BSE knowledge throughout their
nursing education. Notably, a statistically significant
increase in mean knowledge scores was observed
with advancing academic year. This finding is
consistent with the established premise that
cumulative exposure to medical and health-related
curricula enhances health literacy.!" The consistent
augmentation of knowledge from the first to the
fourth year suggests the efficacy of the nursing
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program in imparting critical information regarding
BSE.

However, a notable discrepancy was identified
between awareness and comprehensive knowledge.
While a substantial majority (90%) of participants
acknowledged familiarity with BSE, only 40%
demonstrated a thorough understanding of its
purpose, appropriate timing, and techniques. This
disparity underscores a critical gap in the depth of
knowledge, indicating a need for refined educational
strategies. This finding echoes observations in prior
research, where superficial awareness often masks a
lack of substantive understanding.!? Furthermore,
the limited recognition of the recommended monthly
frequency (45%) and the optimal timing relative to
the menstrual cycle (35%) highlights the necessity
for pedagogical interventions that emphasize the
practical application of BSE knowledge.

A significant determinant of BSE knowledge was
prior exposure to breast health education.
Participants who had received such education
exhibited significantly higher mean knowledge
scores. This finding reinforces the documented
impact of educational interventions on health-related
knowledge and behaviors.’® The fact that a
considerable portion (40 %) of the participants lacked
prior breast health education accentuates the
imperative for widespread and consistent educational
initiatives.

Furthermore, a positive association was observed
between a family history of breast cancer and BSE
knowledge scores. This suggests that personal
relevance, driven by familial experiences, motivates
individuals to acquire and retain information
regarding BSE. This observation aligns with studies
indicating that familial cancer history influences
health-seeking behaviors. !4

Conclusion:

This study demonstrates that while awareness of
BSE is relatively high among female nursing
students in Rangpur, comprehensive knowledge and
practical understanding are lacking. Academic
progression, prior breast health education, and a
family history of breast cancer were identified as
significant determinants of BSE knowledge. These
findings emphasize the need for targeted educational
interventions to enhance BSE knowledge and
promote regular practice among nursing students,
who will play a crucial role in disseminating health
information to the broader community.
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Abstract:

Background: Colorectal carcinoma is the most common malignancy of the gastrointestinal tract.
Adenocarcinomas account for 90% of the colorectal carcinomas.

Objective: This is a study to evaluate histopathologically the colorectal adenocarcinomas based on age, sex
distribution and grading.

Materials and methods: The study comprises of 50 paraffin blocks of all patients who were
histopathologically diagnosed as having colorectal adenocarcinoma in the Department of Pathology,
Rajshahi Medical College.

Results - Out of total 50 cases, most 13 (26 %) cases belonged to the age group of 51-60 years. The age group
ranged from 20-75 years with a mean age 51.2+13.74. There were 40 (80%) males and 10 (20%) females
with male to female ratio 4:1. Rectum being the most common site of involvement (36%) followed by
ascending colon, sigmoid colon and descending colon. In this study, most 20 (40%) were grade 3 tumors,
followed by 18 (36%) grade 2 tumors and 12 (24%) grade 1 tumors.

Conclusion- This study has showed grade 3 tumors outnumbered the grade 2 and grade 1 tumors.
Histopathologic  diagnosis remain paramount importance in accurate diagnosis of colorectal
adenocarcinomas with grading and predict prognosis.

Keywords: Adenocarcinoma, Tumor grade

Introduction:

Cancers which arise in the colon or rectum have
many features in common and are therefore reffered
together as colorectal carcinoma. Colorectal cancer
is the most common malignancy of the
gastrointestinal tract and ranks third in terms of
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incidence and second in mortality, Overall. More
than 1.9 million new colorectal cancer cases and
9,35,000 death are estimated to occur in 2020,
representing about 1 in 10 cancer cases and deaths.!
According to GLOBOCAN 2020, the prevalence of
colon and rectal cancer in Bangladesh are 3.28 % and
3.15%  respectively in last five years.?
Adenocarcinomas account for 90% of the colorectal
carcinomas. It is graded as well, moderately and
poorly differentiated mainly on the regularity of the
glandular  architecture as per the WHO
classification.?

Mucinous adenocarcinoma is a subtype of colorectal
adenocarcinoma with more than 50% of the lesion
composed of mucin and is characterized by pools of
extracellular ~mucin that contain  malignant
epithelium as acinar structures, strips of cells or
single cells. The colorectal carcinoma cases with less
than 20% mucin are categorized as mild, those cases
with 20-50% mucin as moderate and those with
more than 50% mucin as marked.?

Lower grade cancers tend to grow slowly and are
less likely to spread while higher grade cancers tend
to grow more quickly and are more likely to spread
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than low-grade cancers. This helps in planning the
treatment. The grade can also help the healthcare
team predict future outcomes (Prognosis) and how
the cancer might respond to treatment.*

According to WHO histological grading system
2010,

Well differentiated (Grade 1): Lesions
glandular structures in >95% of the tumor.

Moderately differentiated (Grade 2): Glandular
structures comprise 50-95% of the tumor.

exhibit

Poorly differentiated (Grade 3): comprise 0-<49%
of the gland formation.

Despite advances in surgical techniques and adjuvant
chemotherapeutic regimens, colorectal carcinoma
remains one of the major leading causes of
cancer-related deaths worldwide.*

This study was undertaken to evaluate
histopathologically the colorectal adenocarcinomas
based on age, sex and grading and to compare our
experience with findings in this literature.

Materials and Methods:

The present study was carried out in the Department
of Pathology, Rajshahi Medical College from March
2021 to February 2023. It comprises 50 paraffin
blocks of all patients, who were histopathologically
diagnosed as having colorectal adenocarcinomas in
this department. All histopathologically confirmed
colorectal adenocarcinoma cases were included in
this study. Poorly fixed sample were excluded.
Hematoxylin and Eosin stain was done according to
the protocol followed in the Department of
Pathology, Rajshahi Medical College. Slides of all
cases were examined and then they were graded as
well (grade 1), moderate (grade 2) and poorly (grade
3) differentiated carcinomas.

Results:

The present study includes 50 cases of colorectal
adenocaremomas reported in the Department of
Pathology, Rajshahi Medical College. The age group
ranged from 20-75 years with a mean age
51.2+13.74. Most 13 (26%) cases belonged to the
age group of 51-60 years. 3 (6%) cases were less
than 30 years, 10 (20%) cases were within 31-40
years, 12 (24%) cases were within 41-50 years and
12 (24%) were in the age group of more than 60
years.

Table-I shows the age wise distribution of colorectal
adenocarcinomas in our study.
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Table-I: Distribution of the study subjects by their

age (n=50)

Age (years) Frequency Percentage
31-40 10 20%
41-50 12 24 %
51-60 13 26%

> 60 12 24 %

Mean+SD 51.2 13 .74 (20-75)

Range (Min-Max)

There were 40 (80%) males and 10(20%) females
with a male to female ratio 4:1. Figure - 1 shows
gender distribution.

Gender

Male
® Female

Figure-1: Pie chart showing gender distribution
(n=50)

Out of 50 cases, most were located in the rectum 18
(36%), followed by ascending Colon 16 (32%),
sigmoid colon 13 (26%) and descending colon
3(6%). Figure - 2 shows distribution of cases
according to the site of the tumor.

Site of tumor

Ascending Colon
B Descending Colon
= Sigmoid Colon
B Rectum

Figure-2: Pie chart showing distribution of cases
according to the site of the tumor (n=50)

Most 20(40%) were grade-3 tumors, followed by 18
(36%) grade 2 tumors and 12 (24 %) grade 1 tumors.
Figure-3 shows distribution of study subjects
according to tumor grade.
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Tumor grade

20

—
1

Frequency
s

v

0

Grade 1 Grade 2 Grade 3

Figure-3: Bar diagram showing distribution of
study subjects according to tumor grade (n=>50)

Figure-4: Photograph showing cut section of
colorectal carcinoma specimen

Figure-5: Photograph showing cut section of
colorectal carcinoma specimen

Figure-6: Photomicrograph shows grade 1 colorectal
adenocarcinoma (H&E)

Volume-8, No.-1, January 2025

Figure-7: Photomicrograph shows grade 2 colorectal
adenocarcinoma (H&E)

Figure-8: Photomicrograph shows grade 3 colorec-
tal adenocarcinoma (H&E)

Discussion:

Colorectal cancer is the most common malignancy of
the gastrointestinal tract and ranks third in terms of
incidence and second in terms of mortality.!
Adenocarcinomas account for most colorectal
carcinomas, about 90% . Colorectal adenocarcinoma
in a heterogenous disease that involves multiple
tumorigenic pathways. Prediction of prognosis in
colorectal cancer is vital for the choice of therapeutic
options. Histopathologic ~ diagnosis remain
paramount in this aspect.®

Since, gross and histopathological evaluation in very
essential to grade and stage the tumor and guide in
further management, we have attempted to evaluate
the histopathological grading of colorectal
adenocarcinoma. This present study included 50
colorectal adenocarcinoma cases.

The age group ranged from 20-75 years with a mean
age 51.2+13.74. Out of 50 total study cases, most 40
(80%) were males and 10 (20%) were females. In
India, Borgohain et al.> Conducted a similar study on
colorectal adenocarcinoma. A total of 50 cases of
histologically confirmed colorectal carcinoma
irrespective of age and sex were studied. The peak

26



RCMC Journal

incidence was seen between 40-49 years with
maximum cases in between 30-70 years of age and
predominantly the cases were males. Another study
conducted by Parul et al.” showed that the age
interval of patients was from 23 to 78 year, the
median age being 53 years. Most (82-22%) of the
cases occured in patients above 40 years of age. The
male: female ratio was 1.4:1. There were 52
(57.77%) male patients and 38 (42.22%) female
patients. In current study most tumors were in the
rectum 18 (36%), followed by ascending colon 16
(32%), sigmoid colon 13 (26%) and descending
colon 3 (6%). Another study, was conducted by
Lucky et al.® on colorectal adenocarcinoma and it
was seen that the commonest site of growth was
rectum (59%) followed by ascending colon (16%),
transverse colon (12%), sigmoid colon (8%) and
descending colon (6%). Parul et al.” found that most
(40%) of the carcinomas had a right colonic location
followed by rectum with 24.44% of cases. Left
colon accounted for 20% of the cases, where as
rectosigmoid region accounted for 15.55% cases.

In this current study out of 50 colorectal
adenocarcinoma, cases, most 20 (40%) were grade 3
tumors, followed by 18 (36%) grade 2 tumors and
12 (24%) grade 1 tumors. In a study conducted by
lucky et al’ it was found that out of the 50 cases there
were 41 (82%) low grade tumors and 9 (18%) high
grade tumors.

Conclusion:

In our study, high grade tumors outnumbered the
low grade tumors. The study  shows
histopathological evaluation is essential to grade and
predict future prognosis.
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Post-Surgical Outcomes in Patients with
Diabetic Foot Ulcers

Bhattacharjee M!, Bhattacharjee M2, Islam MR3, Roy BC*, Ribon AKMRQ*

Abstract:

Background: Diabetic foot ulcers (DFUs) remain a significant healthcare challenge, often culminating in
severe complications such as non-healing wounds and lower extremity amputations.

Objective: This study aims to evaluate the outcomes of surgical interventions in patients with DFUs, focusing
on wound healing rates, ulcer recurrence, limb salvage, and survival rates.

Methods & Meterials: A cohort of 150 patients with DFUs were assessed post-surgery over a one-year period
(January 2022-January 2023). Socio-demographic data, including age, gender, duration of diabetes, and
comorbidities, were collected. Outcomes were evaluated based on wound healing, ulcer recurrence, limb
salvage, and survival rates.

Results: At the one-year follow-up, 78% of patients achieved complete wound healing within six months.
However, 17% experienced delayed healing requiring further interventions, while 5% had chronic
non-healing wounds. Ulcer recurrence occurred in 25% of patients, predominantly at the same anatomical
site. Limb salvage was achieved in 88% of patients, while 12% required major amputations due to persistent
infections. The mortality rate was 8%, primarily linked to cardiovascular complications.

Conclusion: Surgical interventions for DFUs demonstrate significant efficacy in wound healing and limb
preservation. However, high rates of recurrence and associated mortality underscore the necessity for
continuous monitoring and a multidisciplinary management approach to improve long-term outcomes in
diabetic populations.

Keywords: Diabetic Foot Ulcers (DFUs), Surgical Intervention, Wound Healing Rates, Foot Care,
Long-Term Outcomes
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Diabetic foot ulcers (DFUs) are a significant
complication of diabetes, affecting approximately
15% of individuals with diabetes at some point in
their lives. These wulcers can lead to severe
consequences, including infections, hospitalization,
lower limb amputation. Surgical
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intervention is often necessary to manage DFUs
effectively, particularly in cases where conservative
treatments fail.'? DFUs can result in severe
morbidity and, in severe cases, may necessitate
surgical intervention. The underlying causes of foot
ulceration are complex, clinical presentations can
vary widely, and effective management requires
prompt expert evaluation.?

A defining characteristic of DFUs is the presence of
necrotic tissue, which can sometimes extend to the
bone, significantly increasing the risk of
osteomyelitis.** Treatment options include surgical
debridement to eliminate nonviable tissue or bone
and, in severe cases, more extensive procedures
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such as minor or major amputations.® Surgical
interventions intended to promote healing are
classified as curative (class III), while emergent
surgeries (class IV) address acute infections to
prevent their progression. Evidence indicates that
these surgical classifications may help predict the
increasing risk of high-level amputations. Studies on
surgical debridement outcomes frequently involve a
higher proportion of class IV surgeries, while those
reporting amputation rates typically include both
class III and IV procedures.” Healing outcomes in
these studies range widely (63-97%), with additional
surgeries required in 27-62% of cases. Non-healing
and major amputations are most commonly linked to
infection, peripheral arterial occlusive disease
(PAOD), and advanced age.® However, studies on
the effectiveness of revascularization in preventing
major amputations have produced inconsistent
findings.’ This article investigates the post-surgical
outcomes in patients with diabetic foot ulcers,
emphasizing the need to understand these outcomes
to enhance patient care and minimize complications.

Material and Methods

A retrospective cohort study was conducted at a
tertiary care center involving 150 patients with
diabetic foot ulcers (DFUs) who underwent surgical
interventions between January 2022 and January
2023. Patients aged 45-85 years were included if
they underwent Class III or IV diabetic foot
surgeries, such as debridement, minor amputations,
or reconstructive procedures, and had at least 12
months of follow-up. Patients were excluded if they
had undergone Class I or II surgeries, prophylactic
procedures, or amputations above the metatarsal
level.

Volume-8, No.-1, January 2025

Data for this study were collected from a cohort of
patients with diabetic foot ulcers (DFUs) who
underwent  surgical  intervention, including
debridement, minor amputations, and reconstructive
procedures. Patient demographics, medical histories,
glycemic control, peripheral neuropathy, and
infection status were recorded. Surgical outcomes,
including wound healing, ulcer recurrence, and limb
salvage rates, were tracked for one year. Data were
analyzed using SPSS (version 25). Kaplan-Meier
survival analysis was used to estimate healing times,
and logistic regression identified factors associated
with poor outcomes. The role of revascularization in
preventing major amputations was assessed through
multivariate analysis, adjusting for potential
confounders such as age, comorbidities, and
infection severity.

Results:

The cohort included 150 patients, with a mean age of
62 years (range: 45-85 years). Of these, 60% were
male, and 40% were female.

The majority (70%) had type 2 diabetes for more
than 10 years. Comorbidities included hypertension
(65%), peripheral neuropathy (55%), and smoking
history (40%) highlighting the prevalence of
comorbidities that may impact healing outcomes.
The majority (80%) of patients were from urban
areas, and 70% had a low to moderate
socioeconomic status, which may have influenced
access to regular foot care and postoperative
rehabilitation.

At one year, 78% of patients achieved complete
wound healing within six months. Delayed healing
was observed in 17%, requiring further

Socio-Demographic Characteristics of the Cohort

Low to Moderate Soioeconomic Status
Urban Residents

Smoking History

Peripheral Neuropathy

Hypertension

Type 2 Diabetes > 10 years

Male Patients

70%
80%
40%
55%
65%

70%

40%
60%

Figure-1: Socio-Demographic Characteristics of the Study Population
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Table-I: Wound Healing Rates at One-Year
Follow-Up
Healing Status Frequency Pljnltli?r?tzr(‘(;: )
Complete Healing 117 78%
Delayed Healing 25 17%
Non-Healing 8 5%

interventions. Chronic non-healing wounds were
recorded in 5%, associated with poor glycemic
control and infection. Patients with longer diabetes
duration and those who smoked had significantly
higher rates of non-healing wounds, underscoring
the impact of socio-demographic factors on clinical
outcomes.

Ulcer recurrence was observed in 30% of patients
within two years, with new or recurrent ulcers
primarily developing at the same anatomical site.
Recurrence was particularly high in patients with
peripheral neuropathy and poor glycemic control.
Those from lower socioeconomic backgrounds were
more likely to experience recurrence due to limited
access to consistent follow-up care and education on
foot care.

Ulcer Recurrence Rate After 2 Years.

@ Recurrence (30%) No Recurrence (70%)

Figure 2: Ulcer Recurrence Status of the Study
Population

Eighty-eight percent of patients retained their limbs.
However, 12% underwent major amputations,
largely due to severe infections or non-healing

Volume-8, No.-1, January 2025

ulcers. Limb salvage rates were significantly higher
in patients who adhered to regular foot care and
rehabilitation protocols, with better outcomes
observed among those from higher socioeconomic
groups and patients who had access to
multidisciplinary care.

Table-II: Limb Salvage Rates of the Study Population

Number of
R Frequency  patients (%)
Retained their limbs 132 88%
Required Amputations 18 12%

The mortality rate within the two-year follow-up
period was 8%. Most deaths were linked to
cardiovascular complications, emphasizing the
systemic impact of diabetes. Mortality rates were
higher in older patients and those with longer
diabetes duration or multiple comorbidities, such as
hypertension and smoking history. Despite
improvements in foot-related outcomes through
surgical intervention, these findings highlight the
importance of a holistic approach to managing
diabetic patients, focusing on both foot health and
systemic disease control.

Discussion:

The findings demonstrate that surgical interventions
remain critical in managing DFUs, with high success
rates in wound healing and limb salvage. The study
underscores the importance of comprehensive
diabetes management, including glycemic control,
infection prevention, and consistent follow-up care,
to minimize recurrence and improve long-term
outcomes.

Our study revealed that 70% of patients achieved full
wound healing within 12 months of surgery, aligning
with earlier research that reported healing rates of
60-80% following surgical debridement and
reconstruction.!®  Nonetheless, delayed healing
(25%) and chronic non-healing wounds (5%) remain
pressing issues.!! These outcomes highlight the
critical need for improved glycemic control and the
management of factors such as infection and
ischemia to promote better healing in this patient
group.

The notable 30% ulcer recurrence rate within two
years is concerning but consistent with studies
indicating recurrence rates of 25-50%.'> This
underscores the chronic and recurrent nature of
diabetic foot ulcers, reinforcing the necessity for
ongoing monitoring and preventative foot care,
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particularly  for  high-risk  individuals  with
neuropathy and suboptimal glycemic control.!?

The limb salvage rate of 88% in our study is
promising and aligns with other findings that
underscore the effectiveness of surgical intervention
in avoiding major amputations. Nevertheless, the
12% amputation rate underscores the serious nature
of diabetic foot disease and the critical need for early
and intensive management to improve outcomes.
Key factors contributing to successful limb salvage
include compliance with foot care guidelines,
prompt wound care, and efficient management of
infection and ischemia.'?

The 8% mortality rate over two years serves as a
stark reminder of the heightened mortality risk
among individuals with diabetes, though it is lower
than that reported in some historical studies. This
improvement likely reflects progress in diabetes care
and surgical practices. However, the link between
mortality and  cardiovascular  complications
highlights the necessity of addressing comorbid
conditions and prioritizing cardiovascular health
within this population. !

Although this study did not specifically examine the
influence of sociodemographic factors on surgical
outcomes, previous research indicates that elements
such as socioeconomic status, healthcare access, and
education level can profoundly affect wound healing,
amputation rates, and mortality in diabetic foot
disease.’® Future research should explore these
disparities in the context of surgical treatments to
design targeted strategies and enhance outcomes for
all patients.

Conclusion:

In conclusion, surgical intervention for diabetic foot
ulcers can lead to significant improvements in
healing rates and quality of life for patients.
However, the high recurrence rate highlights the
importance of comprehensive post-operative care
and patient education. Future research should focus
on the long-term outcomes of various surgical
techniques and the effectiveness of multidisciplinary
care in managing diabetic foot ulcers.
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Frequency of Microvascular Complications in Newly
Detected Type-2 Diabetes Mellitus Patients
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Abstract

Background: Diabetes Mellitus (DM) is one of the most common chronic non-communicable disease and a
common metabolic disorder

Objectives: To find out the frequency of microvascular complications in newly detected type-2 diabetes
mellitus patients.

Materials and Methods: A cross sectional study was conducted in department of medicine and endocrinology,
Rangpur Medical college hospital and diabetic Somiti of rangpur during the period of January 2011 to
December 2011 on newly detected type-2 diabetes mellitus patients.

A total number of 100 newly detected type-2 diabetes mellitus subjects were taken purposively for the
convenience of the study to detect the frequency of microvascular complications in newly detected type-2
diabetes mellitus patients. Relevant information of all patients wear recorded with help of a proforma. They
were investigated for retinopathy, nephropathy and neuropathy.

Results: Among 100 study subjects 44(44%) male 16(16%) female had diabetes with microvascular
complications. This study showed that 52% of study subjects had diabetic retinopathy, 24% had diabetic
neuropathy and 20% had diabetic retinopathy.

This study also showed that 20% subject had isolated diabetic nephropathy,4% had isolated diabetic
neuropathy, none had isolated diabetic retinopathy and 36 % had combined microvascular complications.

In this study frequency of microvascular complications in newly detected type-2 diabetes mellitus

Patients were 60%.

Conclusion: This study showed increasing age, increasing BMI and more severe fasting hyperglycemia
significantly contribute to increasing frequency of microvascular complications.

Keyword: Microvascular, Diabetic complication, Nephropathy, Neuropathy, Retinopathy, Type-2 Diabetes
mellitus (T2DM)

throughout the whole world.? The prevalence of
T2DM is rising to epidemic proportion. The
incidence of T2DM increased dramatically in the

Introduction:

Diabetes Mellitus (DM) is one of the most common
chronic non-communicable disease and a common
metabolic disorder.! It is increasingly common
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recent decade due to change in life style, food habit
and increase prevalence in the obesity and
longevity.? According to WHO approximately 135
million people of whole world have diabetes mellitus
in 2004.! In Bangladesh, about 8.4 million people
have diabetes and 4.7 million people are
undiagnosed.* T2DM account for about 90% cases
of diabetes.” About 80% patients of total T2DM
reside in developing countries.® Type-2 DM is a
serious disease due to its chronic complications. It
constitutes substantial burden for both patients and
health care system due to its premature morbidity.
Through its microvascular and macrovascular
complications.? It is likely that all blood vessels both
small and large are abnormal in diabetic patients
with long standing disease. Although there is
generalized microangiopathy, but microvasculature
of retina, renal glomeruli and large nerves seem to
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have significant pathology. As many as 37% of
patient with diabetes suffer at least one
microvascular complication and at least 13% have
more than one.” Microvascular complications have a
noticeable impact on quality of life of T2DM
patients through fitness of work, disability and
premature death.® Vascular complications are one of
the most serious consequence of diabetes mellitus.
Chronic complications in T2DM depends upon the
severity and duration in hyperglycemia’>. In
developing countries poor glycemic control has been
shown significant association with  chronic
complications. The cost of treating complications
happen to even more than five times than treating
diabetes itself. So management of diabetes become
burden to the individual, family and the state itself.?
Clinical course of T2DM has an asymptomatic phage
which between the actual onset of hyperglycemia
and clinical diagnosis and the phase lasts at least 4-7
years. These asymptomatic long pre-clinical phases
may be 10-12 years estimated on the basis of the
progression of microvascular complications.?

About 50% of patients have substantial macro or
microvascular complications at the time of
diagnosis.’ Asian patients had more evidence of both
macro and microvascular disease at the time of
diagnosis of diabetes.!” Early detection and early
treatment of hyperglycemia can prevent or delay the
progression of disease or its complications.
Untreated hyperglycemia is an explanation for
relative high prevalence of retinopathy in newly
diagnosed T2DM patients. Diabetic retinopathy is a
leading cause of visual disability in people with
diabetes. when the patient was diagnosed at first time
25% already have established retinopathy.'!

Upto 20% of patients with T2DM already have
diabetic nephropathy when they are diagnosed with
diabetes significant proportion of patients is found to
have diabetic neuropathy at the initial time of
diagnosis of DM. About 40.4% neuropathy is
detected at the time diagnosis of type-2 DM.!?
Microvascular complications from T2DM are
common and evidence showed that early detection
and identification of risk factors retinopathy,
neuropathy and nephropathy may delay or prevent
the progression toward blindness, end stage renal
disease and diabetic foot ulcer respectively.!®* Long
standing untreated hyperglycemia is responsible for
the relatively high prevalence of microvascular
complications in newly detected type to diabetes
mellitus patients.'*

It is apparent that evidence or prevalence of T2DM
related complications are essential for adjustment of

Volume-8, No.-1, January 2025

policies and practices in diabetic care management.
Screening for microvascular complications in newly
detected type 2 diabetes mellitus patients still have
important implication for understanding the need of
vigorous screening, effective prevention and
management of T2DM was well reduced health care
expenditure.

Materials and Methods

After the approval of the hospital ethical committee
and informed consent of the patients the study was
conducted in medicine and endocrinology
department of Rangpur medical college hospital &
diabetic somiti, Radhaballav, Rangpur during study
period from January 2011 to December 2012. A
total 100 type-2 diabetic subjects were included
randomly in this study. The patient fulfilled the
selection criteria were included in this study.
Inclusion criteria: the patients with age between
18-64 years of either gender were included, who
were diagnosed within two months as type-2
diabetes. Diagnosis of diabetes was done by reports
of >200mg/dl on two consecutive base line Random
blood sugar and fasting blood sugar level > 110mg/dl
on the following set criteria as defined by world
health organization in 1999 and revised in 2005
along with no previous history of testing positive for
type2 diabetes mellitus or taking any treatment for
diabetes. Exclusion criteria included patient
pregnancy with diabetes mellitus, Type-2 DM with
acute complication, T2DM with steroid therapy.
T2DM with unconsciousness, T2DM with cognitive
impairment and T-2DM with chronic kidney disease.
Demographic characteristics such as age and sex
were recorded. Symptoms suggestive of diabetes or
reletated complications were noted. Past history of
hypertension and complications of diabetes were
noted. Smoking or alcohol history was documented.
For detecting diabetic retinopathy visual acuity was
tested by logmar chart and fundi oculi was examined
by direct and indirect ophthalmoscope and finding of
retinopathy was categorized by ETDR system with
the help of ophthalmologist. For detecting
Neuropathy, Neuropathy symptom score and
Neuropathy disability score was done. Neuropathy
symptom score or Neuropathy Disability score value
>6 was regarded as abnormal (neuropathy) for
detecting Nephropathy urinary albumin- creatinin
(ACR) ratio was done. ACR value> 30-299 g/mg
was regarded as micro albuminuria, value >300
g/mg was regarded as clinical albuminuria and value
<30 g/mg was regarded as normal.
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Results: with microvascular complications (Retinopathy,
Neuropathy and Nephropathy) And group-B
comprise those without microvascular
complications.

The mean age of the study subjects were 53.67+
9.6 (Group-A) years and 44.6£13.71 (Group-B)
years. Among the study subjects were 12% male
and 8% were female (Group-A) and were 44 %
male and 36% female (Group -B), BMI 23.84+3.5
(Group-A) and 21.86%4.09 (Group-B) (Table-I).

A total number of 100 newly detected type-2
diabetes mellitus subjects admitted or registered in
Rangpur Medical college Hospital and Diabetic
Somity of Rangpur, were included in this study to
find out the frequency of microvascular
complications in newly detected type-2 diabetes
mellitus. The study subjects were grouped into two
groups, Group-A and Group-B. Group-A comprise

Table-I: Frequency of sociodemographic characteristics of the study subjects (n=50)

Variables Group A Group-B Total Mean value of total p-value
Mean age (years) 53.67£9.6 44.6+13.71 - 49.13 <0.01¢
Age <50 years 8(16%) 8(16%) 16(32%) -

Age > 50 years 22(44 %) 1224 %) 34(68%) -

Gender

Male 6(12%) 22(44%) 28(56%) -

Female 4(8%) 18(36%) 22(44%) -

Height (cm) 158.8+7.27 158+7.83 - 158.54

Weight (kg) 60.4+11.68 55.1£13.65 - 57.75

BMI (kg/m2) 23.84%3.5 21.86+4.09 - 22.85 <0.001°

Mean fasting serum blood glucose of 50 study subjects were 272.52+126.7 mg/dl (Group-A) and
247.8+82.02mg/dl (Group-B). Among them mean blood urea was 30.55mg/dl. Out of those with
microvascular complications mean blood urea level was 33.55+8.38 mg/dl (Group-A) and those without
microvascular complication was 27.5+8.73 mg/dl (Group-B) (Table-II).

Table-II: Frequency of clinical characteristics of study subjects (n=50)

Variables Group A Group-B Mean value p-value
FBS (mg/dl) 272.52+126.7 247.8+82.02 260.16 <0.001s
Blood urea (mg/dl) 33.6+£8.38 27.5%8.73 30.55 <0.001s
Blood Pressure (mm/hg)

Systolic Pressure 125.67D%15.52 121D+16.83 123.33
Diastolic Pressure 79D+6.49 79.5D+8.72 79.25

Among T2DM patients 60% had microvascular complications.

Table-III: Frequency of microvascular complications [n this study 52% T2DM patients were suffering

in the study subjects (n=50) with retinopathy, 24% with nephropathy.
Variable Frequency Percentage V£"J e Table-IV: Frequency of different microvascular
complications in the study subjects (n=50)

T2DM with 30 60 <0.001 Variable Frequency Percentage
microvascular Rei b 0 20
complication etinopathy
T2DM without 20 40 Nephropathy 26 52
microvascular Neuropathy 12 24
complication

In this study 36% patients were presented with

Total 100 100 combined complications.
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Table-V: Frequency of single and combined microvascular complications in the study subjects (n=50)

Variables Nephropathy Neuropathy Retinopathy Single Combined mic‘ly(::fl:s)gl:lar
alone alone alone lesion lesion complication
Frequency 10 2 0 12 18 20
Percentage 20% 4% 0% 24% 36% 40%
Total - - - 12(24%) 18(36%)
Discussion: (Table-II) and finding were similar with different

The present study was undertaken to observe the
frequency of microvascular complications in newly
detected type-2 diabetes mellitus patients. A total
number of 50 newly detected type-2 diabetes
mellitus patients of both sex with age ranging from
18-64 years were considered as study subject.

In this study mean age of 50 study subjects was
49.13 years (Table-I). Those with microvascular
complications mean age was 53.67D+9.16 years and
those without microvascular complications was
44.6D*13.71 years which was similar with other
study done by Dipika et al **. The present study also
showed that 22(44%) patients with microvascular
complications were in age>50 years and 8(16%)
patient were <50 years, which confirm similar
findings in other studies in developing countries
done by Ramachandran!®. In our study 22(44%)
patients of newly detected type-2 diabetes mellitus
patients with microvascular complications were male
and 8(16%) female (Table-I) In other study showed
that 39% male and 17.25% female were found
diabetic ~with microvascular complications in
Neelima aoji'’.

In this study, the mean body Mass Index (BMI) of
study subject with microvascular complications a
23.84D*3.5 kg/m? was compared to those without
microvascular complication which a
21.86D*4.09kg/m? (Table-I). Almost similar type
result were found by different researcher of different
countries like mith'® and lei et al.”

The present study hoed that mean systolic blood
pressure of the study subject with microvascular
complication a 125.67D+15.52mm of mg and those
without microvascular complication was
121D+16.83mm of mg (Table-II). Mean diastolic
blood pressure of study subject its microvascular
complication was 79D+6.49 mm of Hg and those
without microvascular complication was 79.5d+6.49
mm of Hg. This study was similar with previous
study of Annemieke et al'' The mean fasting serum
value of the study subject with microvascular
complication a 270.62+D 127.7 and those without
microvascular  complication a  247.8D+82.02

previous studies done by Booya et al.?°

In our study mean blood urea of 50 study subject a
30.55mg/dl. Oe it microvascular complication mean
blood urea level a 33.6D+8.38 mg/dl and those
without microvascular complication a 27.5D+8.73
mg/dl (Table-II). This findings were similar other
study done by Li et al'*:

Among the study subject 30(60%) had microvascular
complication and 20(40%) had no microvascular
complication at the time of diagnosis (Table-III) this
study was nearly comparable with the study of
Zhaolan et al.® here 50% of newly diagnosed type-2
diabetes mellitus patient had microvascular
complication and 50% had no microvascular
complication at the time of diagnosis.?

In this study, among 50 study subjects 30(60%) had
microvascular complication at the time of diagnosis
(Table-IV) Out of which 10(20%) had retinopathy,
26(52%) had nephropathy and 12(24%) had
neuropathy. This result are comparable with the
study of weerasuriya et al?!. They were found that
the retinopathy a 15%, nephropathy a 31% and
neuropathy a 10% of the study subjects which was
not similar with present study.

Among 50 study subjects 30(60%) had
microvascular complication (Table-V). Out of 30
subjects with microvascular complications 12(24 %)
had ingle microvascular complications and 18(36%)
had combined microvascular complications. These
findings were similar with the study of
Ramachandran'’.

Conclusion:

The present study reconfirm that was substantial
proportion of patient which had clinically significant
morbidity at the time of diagnosis of type-2 diabetes
mellitus. The study showed that even in newly
diagnosed type-2 diabetic patient who had more
severe hyperglycemia, frequency of microvascular
complications was much higher a compared to those
who had less severe hyperglycemia. Thus glycemic
control doe count even in newly diagnosed type-2
diabetic to prevent and minimize the occurrence of
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complication. This underline the urgent need of

aggrieve

screening for early detection of

microvascular complications prevent or retard the
progression of complications. Beyond screening,

educating  patient

regarding  diabetes related

complication must be started to encourage earlier
medical consultation.
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Impact of Iron Supplementation on Cognitive
Development in Anemic School-aged Children
in Bangladesh

Hossain A!, Sufian A2, Bhutan MR?, Sultana S¢, Sharmin S°

Abstract

Background: Anemia is a prevalent nutritional deficiency among school-aged children in Bangladesh,
potentially impacting cognitive development. This study aimed to investigate the association between iron
status and cognitive function in anemic school-aged children in Bangladesh.

Meterials & Methods: A cross-sectional study was conducted among 350 school-aged children (6-12 years)
attending schools in rural and urban Bangladesh. Hemoglobin levels were measured using a portable
hemoglobin analyzer, and anemia severity was classified according to WHO criteria. Cognitive function was
assessed using Raven’s Progressive Matrices and the Digit Span Test. Data on sociodemographic factors,
dietary habits, and socioeconomic status were also collected. Descriptive statistics, bivariate analyses, and
multivariate regression models were used to analyze the data.

Results: The mean age of participants was 9.2 years (£1.8), with 52.3% male children. The majority were
anemic, with 45.6% having mild anemia, 30.8% moderate anemia, and 23.6% severe anemia. Cognitive
scores decreased with increasing anemia severity, with children in the severe anemia group scoring
significantly lower (65.7+13.2) than those without anemia (85.3+12.4). Multivariate regression analysis
revealed a significant positive association between hemoglobin levels and cognitive scores (B=1.85,
p<0.001), while low socioeconomic status was negatively associated with cognitive development (=-2.35,
p<0.001).

Conclusion: This study demonstrated a significant association between iron deficiency and cognitive
impairment in anemic school-aged children in Bangladesh. Anemia severity negatively impacted cognitive
performance, highlighting the importance of addressing iron deficiency as part of strategies to improve
children's cognitive development.

Keywords: Anemia, Cognitive development, Iron deficiency, School-aged children
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among children is alarmingly high, with estimates
suggesting that approximately 50% of children aged
6-59 months are anemic.' This condition is primarily
attributed to inadequate dietary iron intake, poor
absorption, and increased physiological demands
during periods of rapid growth. Anemia not only
compromises physical health but also poses
significant risks to cognitive development, which is
crucial for academic success and overall well-being.>
Cognitive development during childhood is a
complex process influenced by various factors,
including nutrition, environment, and genetics. Iron
plays a vital role in brain development and function,
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as it is essential for the synthesis of
neurotransmitters and myelin, as well as for cellular
energy metabolism.?> Deficiency in iron during
critical periods of brain development can lead to
long-lasting cognitive deficits, affecting attention,
memory, and learning abilitie.s. Studies have shown
that children with IDA exhibit poorer cognitive
performance compared to their non-anemic peers,
highlighting the importance of addressing this
nutritional deficiency.’

In Bangladesh, the impact of IDA on cognitive
development is particularly concerning given the
country's socio-economic challenges, including
poverty, food insecurity, and limited access to
healthcare. The educational system in Bangladesh is
already strained, and children suffering from anemia
may face additional barriers to learning and
academic achievement. Research indicates that
anemic children are more likely to experience
difficulties in school, including lower grades and
higher dropout rates.® Therefore, addressing iron
deficiency through supplementation could be a
critical intervention to improve cognitive outcomes
and educational performance among school-aged
children.

Iron supplementation has been widely recognized as
an effective strategy to combat IDA. The World
Health Organization recommends iron
supplementation  for  vulnerable  populations,
including children, to prevent and treat iron
deficiency.” Several studies have demonstrated that
iron supplementation can lead to significant
improvements in hemoglobin levels and overall
health status in anemic children.® However, the
effects of iron supplementation on cognitive
development remain a topic of ongoing research.
While some studies report positive outcomes, others
suggest that the benefits may vary depending on the
duration and dosage of supplementation, as well as
the baseline nutritional status of the children.’

In Bangladesh, limited research has specifically
focused on the impact of iron supplementation on
cognitive development among anemic school-aged
children. This gap in literature underscores the need
for targeted studies to evaluate the effectiveness of
iron supplementation in improving cognitive
outcomes in this population. Understanding the
relationship between iron status and cognitive
development is crucial for developing effective
public health interventions aimed at reducing the
burden of anemia and enhancing educational
outcomes.

This article aims to explore the impact of iron
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supplementation on cognitive development in anemic
school-aged children in Bangladesh. By synthesizing
existing research and presenting new findings, we
hope to contribute to the understanding of how
addressing iron deficiency can improve cognitive
function and academic performance in this
vulnerable population. Ultimately, the goal is to
inform policymakers and healthcare providers about
the importance of nutritional interventions in
promoting the health and development of children in
Bangladesh.

Meterials & Methods:

This study employed a cross-sectional design to
examine the association between iron status and
cognitive development in anemic school-aged
children in Bangladesh. Data on anemia status,
cognitive function, and relevant covariates were
collected at a single time point.

The study was conducted in selected schools in both
rural and urban areas of Bangladesh, focusing on
regions with high anemia prevalence. Schools were
selected based on accessibility, student population,
and willingness to participate.

The target population comprised school-aged
children (6-12 years) attending the selected schools.
Children aged 6-12 years enrolled in the selected
schools. Consent provided by parents or guardians.
Children with chronic illnesses affecting iron
metabolism or cognitive function (e.g., thalassemia,
sickle cell disease) were excluded. Children
currently  receiving  iron  supplements  or
multivitamins also excluded.

The sample size was calculated to detect significant
associations between hemoglobin levels and
cognitive development. With a 95% confidence
level, 80% power, and an estimated anemia
prevalence of 40%, a total of 350 children were
included to ensure sufficient statistical power and
account for potential non-responses.

Hemoglobin levels were measured using a portable
hemoglobin analyzer (HemoCue®). Anemia was
classified as mild, moderate, or severe based on
WHO thresholds. Cognitive development was
assessed using validated tools, including. Raven’s
Progressive Matrices to measure problem-solving
and reasoning. Digit Span Test (from WISC) to
evaluate working memory. Trained assessors,
blinded to the anemia status of participants,
administered these tests. Height and weight were
measured using standardized equipment, and BMI
was calculated. Nutritional status was classified
according to WHO growth standards.
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Results:

The study included 350 school-aged children, with a
mean age of 9.2 years (£1.8). Slightly more than
half of the participants were male (52.3%). The
mean hemoglobin level was 10.2 g/dL (*1.1), and
most children were categorized as having mild
(45.6%) or moderate anemia (30.8%), with 23.6%
having severe anemia. The mean BMI of the
participants was 16.4 kg/m? (+¥2.1), and a majority
(62.7%) belonged to low socioeconomic status
households (Tablel-1).

Table-I: Descriptive Characteristics of the Study
Population
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95% CI: 0.32-1.24, p=0.002). In contrast, low
socioeconomic  status was  associated  with
significantly lower cognitive scores (3=-2.35, 95%
CI: -3.24 to -1.46, p<0.001). Gender did not show
a statistically significant association (p=0.098).

Table-III: Results of Multivariate Regression Analysis

Variable B Coefficient 95% CI P-value
Hemoglobin Level 1.85 1.25-2.45 <0.001
Age 0.78 0.32-1.24 0.002
Gender (Male) 0.65 -0.12-1.42 0.098
SES (Low Income) -2.35 -3.24--1.46 <0.001

Variable MeaniS]?{y f)roportion
Age (years) 9.2+1.8
Gender
Male 52.30%
Female 47.70%
Hemoglobin Level (g/dL) 10.2%1.1
Anemia Severity
Mild 45.60%
Moderate 30.80%
Severe 23.60%
BMI (kg/m?) 16.4+2.1
SES (Low Income) 62.70%

Table-II Cognitive scores decreased with increasing
anemia severity. Children without anemia had the
highest mean cognitive scores (85.3+12.4), while
those with mild, moderate, and severe anemia had
progressively lower scores of 78.5+10.8, 72.9+11.5,
and 65.7+13.2, respectively. These results highlight
a clear negative association between anemia severity
and cognitive function.

Table-I1: Cognitive Scores by Anemia Severity

Anemia Severity i e (e

ScorezSD
No Anemia 85.3x12.4
Mild Anemia 78.5+£10.8
Moderate Anemia 72.9+11.5
Severe Anemia 65.7+£13.2

Table-III Multivariate regression analysis revealed
that hemoglobin levels were significantly and
positively associated with cognitive scores (3=1.85,
95% CI: 1.25-2.45, p<0.001). Age also showed a
positive association with cognitive scores (3=0.78,

Table-IV Subgroup analysis by gender demonstrated
similar trends of declining cognitive scores with
increasing anemia severity for both males and
females. However, females with severe anemia
scored slightly lower (64.5+13.6) compared to males
(66.9£12.8). Among children without anemia, males
had slightly higher cognitive scores (86.1£12.8) than
females (84.4+11.9). These findings suggest that the
negative impact of anemia on cognitive performance
may be slightly more pronounced in females.

Table-IV: Subgroup Analysis of Cognitive Scores
by Gender

Anemia Mean Cognitive Mean Cognitive
Severity Score+SD Score+SD
(Males) (Females)
No Anemia 86.1£12.8 84.4+11.9
Mild Anemia 79.6x10.2 77.4x11.5
Moderate Anemia  73.4+11.0 72.5%£12.1
Severe Anemia 66.9£12.8 64.5+13.6

Discussion:

The findings of this study underscore the significant
impact of anemia on cognitive function among
school-aged children, highlighting a concerning
public health issue. Our results indicate that
cognitive scores decline progressively with
increasing severity of anemia, with children without
anemia achieving the highest scores and those with
severe anemia scoring the lowest. This aligns with
previous research that has established a clear link
between anemia and cognitive deficits in children.

Anemia, particularly iron-deficiency anemia, has
been shown to adversely affect cognitive
development and academic performance. A
meta-analysis found that children with anemia had
lower cognitive scores and poorer educational
outcomes compared to their non-anemic peers.'?
Similarly, a study by demonstrated that iron
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deficiency, even in the absence of anemia, can
impair cognitive function, suggesting that the
relationship between iron status and cognitive
performance is complex and multifaceted.!!

Our multivariate regression analysis further supports
the notion that hemoglobin levels are positively
associated with cognitive scores. This finding is
consistent with the work of other study, where it was
reported that children with higher hemoglobin levels
performed better on cognitive tests.'? The positive
association between age and cognitive scores
observed in our study is also supported by existing
literature, which indicates that cognitive abilities
generally improve with age as children develop more
advanced reasoning and problem-solving skills.!®
The impact of socioeconomic status (SES) on
cognitive function is another critical finding of our
study. Children from low SES backgrounds
exhibited significantly lower cognitive scores, which
aligns with the findings of other study , where noted
that children from disadvantaged backgrounds often
face multiple stressors that can hinder cognitive
development.'* These stressors may include
inadequate nutrition, limited access to educational
resources, and exposure to environmental toxins, all
of which can exacerbate the effects of anemia on
cognitive performance.

Interestingly, our subgroup analysis revealed that
while both genders experienced a decline in
cognitive scores with increasing anemia severity,
females with severe anemia scored lower than their
male counterparts. This finding suggests that the
negative impact of anemia on cognitive performance
may be more pronounced in females, a notion
supported by another study, which found that girls
were more vulnerable to the cognitive effects of
anemia than boys. This gender disparity may be
attributed to biological differences in iron
metabolism or social factors that affect girls' health
and nutrition."

Conclusion:

This study underscores the significant impact of
anemia on the cognitive development of school-aged
children in Bangladesh, where iron deficiency
remains a prevalent public health issue. The findings
clearly demonstrate that anemia, particularly severe
forms, is associated with lower cognitive scores,
with children suffering from anemia exhibiting
diminished intellectual performance compared to
their non-anemic peers.

The results suggest that improving iron status
through supplementation and better nutrition could
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positively affect cognitive development, highlighting
the need for targeted interventions to reduce anemia
in children. Socioeconomic status was also identified
as a key factor influencing cognitive outcomes, with
children from lower-income households displaying
poorer cognitive function.

Addressing anemia should be a priority in efforts to
improve  children's  cognitive  development,
especially in rural and low-income urban areas.
Interventions should combine iron supplementation
with nutritional education and efforts to address
socioeconomic barriers.

Overall, the study emphasizes the need for
comprehensive public health strategies to reduce
anemia and improve the cognitive well-being of
children, which will, in turn, enhance their
educational outcomes and future opportunities.
Further research on the long-term effects of anemia
and integrated intervention models is essential to
inform future health policies and programs.

References:

1. Kundu S, Alam SS, Mia MA, Hossan T, Hider
P, Khalil MI, Musa KI, Islam MA. Prevalence
of anemia among children and adolescents of
Bangladesh: a  systematic review and
meta-analysis.  International  Journal  of
Environmental Research and Public Health.
2023 Jan 18;20(3):1786.

2. McCann S, Perapoch Amadé M, Moore SE.
The role of iron in brain development: a
systematic review. Nutrients. 2020 Jul 5;12(7):
2001.

3. Beard JL. Iron biology in immune function,
muscle metabolism and neuronal functioning.
The Journal of nutrition. 2001 Feb
1;131(2):568S-80S.

4. Bastian TW, Rao R, Tran PV, Georgieff MK.
The effects of early-life iron deficiency on brain
energy metabolism. Neuroscience Insights.
2020 Jun;15:2633105520935104.

5. Grantham-McGregor S, Cheung YB, Cueto S,
Glewwe P, Richter L, Strupp B. Developmental
potential in the first 5 years for children in

developing countries. The lancet. 2007 Jan
6:;369(9555):60-70.

6. Balarajan Y, Ramakrishnan U, Ozaltin E,
Shankar AH, Subramanian SV. Anaemia in

low-income and middle-income countries. The
lancet. 2011 Dec 17;378(9809):2123-35.

7. World Health Organization. Guideline daily iron
supplementation in infants and children. World

41



RCMC Journal

10.

11.

12.

13.

14.

15.

Health Organization; 2016 Feb 9.

Gutema BT, Sorrie MB, Megersa ND, Yesera
GE, Yeshitila YG, Pauwels NS, De Henauw S,
Abbeddou S. Effects of iron supplementation on
cognitive development in school-age children:
Systematic review and meta-analysis. PLoS
One. 2023 Jun 27;18(6):e0287703.

Chen Z, Yang H, Wang D, Sudfeld CR, Zhao
A, Xin'Y, Chen JC, Fawzi WW, Xing Y, Li Z.
Effect of oral iron supplementation on cognitive
function among children and adolescents in
low-and middle-income countries: a systematic
review and meta-analysis. Nutrients. 2022 Dec
15;14(24):5332.

Hermoso M, Vucic V, Vollhardt C, Arsic A,
Roman-Vinas B, Iglesia-Altaba I, Gurinovic M,
Koletzko B. The effect of iron on cognitive
development and function in infants, children
and adolescents: a systematic review. Annals of
Nutrition and Metabolism. 2011 Dec 2;59(2-4):
154-65.

Beard JL, Connor JR. Iron status and neural
functioning. Annual review of nutrition. 2003
Jul;23(1):41-58.

Valente LC. Relationships between iron status
and measures of attention & memory/by Louie
Valente (Doctoral dissertation).

Fyfe ER, Evans JL, Matz LE, Hunt KM,
Alibali MW. Relations between patterning skill
and differing aspects of early mathematics
knowledge. Cognitive Development. 2017 Oct
1;44:1-1.

Evans GW, Fuller-Rowell TE. Childhood
poverty, chronic stress, and young adult
working memory: The protective role of
self-regulatory capacity. Developmental
science. 2013 Sep;16(5):688-96.

Repo M. Anaemia and Iron Deficiency in
Paediatric Gastrointestinal Diseases: A Focus on
Coeliac Disease.

Volume-8, No.-1, January 2025

42



RCMC Journal

Volume-8, No.-1, January 2025

Manuscript Preparation and Submission: Guidelines for Authors

Uniform Requirements for Manuscripts Submitted
to RCMC Journal following the guideline of
"International Committee of Medical Journal
Editors" updated April 2010.

1

The text of observational and experimental articles is
usually (but not necessarily) divided into the
following sections: Introduction, Methods, Results,
and Discussion. This so-called "IMRAD" structure
which is a direct reflection of the process of
scientific discovery. Long articles may need
subheadings within some sections (especially Results
and Discussion) to clarify their content. Other types
of articles, such as case reports, reviews, and
editorials, probably need to be formatted differently.
Authors need to work closely with editors in
developing or using such new publication formats
and should submit supplementary electronic material
for peer review.

i

Type manuscripts double-spaced in all portions,
including the title page, abstract, text,
acknowledgments, references, individual tables, and
legends. Leave 1-inch margin on all sides with
number in every page so that it is possible for
editors and reviewers to edit the text line by line
and add comments and queries directly on the copy.
As a general rule, articles should not exceed 4000

General Principles:

Preparation of manuscripts:

words. Over-length manuscripts will not be
accepted for publication.

Title page .
The title page should have the following
information:

1. Article title: Concise titles are easier to read
than long, convoluted ones and should not
exceeding 50 characters.

2. Authors' names, highest academic degree,
affiliations, and complete address for
correspondence including mailing address,
telephone number and E-mail address.

a

Structured abstracts are preferred for original
research and systematic reviews. The abstract should
provide the context or background for the study and
should state the study's purpose, basic procedures

Abstract

(selection of study subjects or laboratory animals,
observational and analytical methods), main
findings (giving specific effect sizes and their
statistical significance, if possible), principal
conclusions, and funding sources in a running
manner and not under separate headings with three
to five key words for use as indexing terms. Do not
cite references in the abstract. Be concise (250
words, maximum). Limit use of acronyms and
abbreviations. Abbreviations must be defined at the
first mention. Because abstracts are the only
substantive portion of the article, and the only
portion many readers read, authors need to be
careful that they accurately reflect the content of the

article.
1

The following are typical main headings:
Introduction, Materials and Methods, Results,
Discussion and Conclusion.

e Introduction: Provide a context or background
for the study (that is, the nature of the problem
and its significance). The purpose(s) of the study
should be clearly stated. Provide only directly
relevant references, and do not include data or
conclusions from the work being reported.

e Materials and Methods: Identify type of study

and describe the study subjects and methods
used. Provide methods of statistical analysis.
Cite reference(s) for standard study and
statistical methods. Describe new or modified
methods. Identify apparatus (with name and
address of manufacturer) used. Generic names
of drugs must be given. Manuscripts that
describe studies on humans must indicate that
the study was approved by an institutional
Ethical Committee and that the subjects gave
informed consent.
Describe statistical methods with enough detail
to enable a reader with access to the original
data to verify the reported results. When
possible, quantify findings and present them
with appropriate indicators of measurement error
or uncertainty (such as confidence intervals).

* Results: Present only important results/
observations in logical sequence in the text,
tables or illustrations with relevant statistics. Do
not repeat in the text all data in the tables or
illustration; emphasize or summarize only

The Text
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important observation. Use graphs as an
alternative to tables with many entries; do not
duplicate data in graphs and tables.

Tables: Each table must be typed on a separate
sheet and double-spaced. These must be self
explanatory. Including data in tables rather than
text frequently makes it possible to reduce the
length of the text. Do not use internal horizontal
or vertical lines. Table should have brief title for
each, should be numbered consecutively using
Roman numbers and be cited in the consecutive
order. Authors should place explanatory matter
in footnotes, not in the heading. Explain all
nonstandard abbreviations in footnotes, and use
the following symbols, in sequence:

Ilustrations (Figures): Figures should be either
professionally drawn and photographed, or
submitted as photographic-quality digital prints.
For x-ray films, scans, and other diagnostic
images, as well as pictures of pathology
specimens or photomicrographs, send sharp,
glossy, black-and-white or color photographic
prints, usually 127 x 173 mm (5 x 7 inches).
Figures should be made as self-explanatory as
possible. All photographs, graphs and diagrams
should be referred to as figures numbered
consecutively in the text in Roman numerals.
Units of Measurement: Measurements of
length, height, weight, and volume should be
reported in metric units (meter, kilogram, or
liter) or their decimal multiples. Temperatures
should be in degrees Celsius. Blood pressures
should be in millimeters of mercury, unless
other units are specifically required by the
journal. Authors must consult the Information
for Authors of the particular journal and should
report laboratory information in both local and
International System of Units (SI). Editors may
request that authors add alternative or non-SI
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