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Abstract

Background: Diversity in the diet is essential for preserving people's general health and well-
being. The nutritional status and dietary diversity of teachers in Yewa North Local Government,
Ogun State, Nigeria, are evaluated in this study.

Materials and Methods: Data from a sample of 390 teachers, ages 25 to 60, was gathered using
a cross-sectional study approach. Questionnaires given by interviewers were used to collect data
on demographics, socioeconomic status, and dietary diversity based on food groups.
Additionally, anthropometric data such as height, weight, and visceral fat were obtained.

Results: The findings demonstrated that a sizable fraction of the participants had low dietary
diversity, which suggests that they consumed a restricted range of foods. Gender and nutritional
diversity also showed a strong correlation, with females having higher levels of food diversity
than males. A considerable portion of the participants were classified as underweight,
overweight, or obese. It was shown that there was a substantial correlation between gender and
BMI, with more men being underweight and overweight and more women being obese.

Conclusion: Since inadequate dietary diversity and abnormal nutritional status might raise the
risk of chronic diseases like obesity and diabetes, these findings have significant implications for

the health and well-being of teachers.
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Introduction

Dietary diversity, defined as consuming a variety of foods from various food groups, is
acknowledged as a crucial element of a well-balanced diet [1]. It guarantees the availability of
vital vitamins, minerals, and nutrients—all of which are necessary for preserving general health
and averting non-communicable illnesses [2,3]. According to Neuhouser [4], eating a varied diet
lowers the chance of developing chronic conditions like diabetes, obesity, and cardiovascular
diseases. Maintaining an individual's general health and well-being depends heavily on diversity.
In addition to providing vital nutrients, a diet rich in a variety of nutrient-rich foods also provides
protection against a range of illnesses and ailments [5].

The foundation of the educational system, teachers are essential in determining the direction that
our society will follow. They commit to their pupils' intellectual and emotional growth,
frequently going above and beyond to create a supportive and stimulating learning environment
[6]. However, teachers frequently disregard their own health and well-being, especially their
nutritional needs, in the midst of their altruistic dedication to their students. Maintaining optimal
health, energy levels, and cognitive function are all dependent on proper nutrition, and these
factors are critical for successful teaching [7,8].

Teachers are important members of society who convey knowledge and help to shape the destiny
of the next generation. They frequently deal with stressful work schedules and high levels of
stress, which can result in bad lifestyle choices and a higher chance of chronic illness [9].
Determining the correlation between dietary variety and nutritional status in educators is
essential for creating focused interventions and encouraging better habits in this group.
Examining the variety of diets that teachers follow will provide insight into their general
nutritional health within this particular demographic. Because teachers play a crucial role in
society and frequently experience high levels of stress, it is necessary to identify specific dietary
factors that contribute to healthy nutritional status among teachers. This information will then be
used to inform the development of targeted interventions and educational programs focused on
improving dietary habits. Examining the nutritional status and dietary diversity of teachers in
Yewa North Local Government, Ogun State, is essential.

Materials and Methods

Data on the nutritional health and dietary diversity of teachers in Yewa North Local
Government, Ogun State, Nigeria, were gathered using a cross-sectional study design. The study
included teachers who were between the ages of 25 and 60 and had at least one year of
experience in the classroom. Using a random sampling technique, the number of teachers in the
Yewa North Local Government Area—390 in both government-owned and private schools—was
ascertained. The study included all willing and healthy school teachers who were free of
systemic diseases such as sickle cell anemia. The study did not include any instructors who were
unwilling to take part.

Data collection

The Demographics and socioeconomic status information was collected at baseline using an
interviewer-administered questionnaire. This included participant age, estimated income and
education level achieved. Household information included the number of family members and
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the number of rooms in the house, structure material water source, and family structure. The
Minimum Dietary Diversification by Food and Agriculture Organization of the United Nation
[FAO], was used to evaluate respondents’ dietary diversity. According to the ten (10) food
groups listed in the MDD, respondents were asked if they had eaten at least five (5) of the ten
(10) specified food groups the day before or the night before [10]. The MDD-W and food group
diversity score were calculated based on the ten food groups: grains, pulses, nuts and seeds,
dairy, meat-poultry and fish, eggs, dark green leafy vegetables, other vitamin A-rich fruits and
vegetables, other vegetables, other fruits. Food group consumption was recorded by entering “1”
if the food group was consumed and “0” if it was not. A minimum quantity of 15 g was required
for a food group to be recorded. A food group diversity score was calculated out of ten.

Anthropometric measurements, including weight, height, was collected following standardized
procedures. Body Mass Index (BMI) was calculated as weight (kg) divided by height (m?). BMI
categories, such as underweight, normal weight, overweight, and obesity, was determined using
established cutoff values.

Data Analysis

Descriptive statistics, such as means, standard deviations, frequencies, and percentages, was used
to summarize the data on dietary diversity, blood pressure, and other variables. Pearson's
correlation coefficient was used to determine the association between dietary diversity and blood
pressure. These were calculated using the Statistical Product and Service Solutions (SPSS)
version 20.0 software.

Ethical consideration

Ethical approval was obtained from the Ogun State Hospital, Ijaye Abeokuta, Reference
Number: SHA/RES/VOL.22/019. Informed consent was obtained from all participants before
data collection. Confidentiality and anonymity was ensured throughout the study.

Results

The respondents' average age is 40.6 + 9.4 years. Of the respondents, between the ages of 40 and
49, made up around half (39.5%). Only a small percentage of the respondents—16.7% and
17.7%, respectively—were under 29 and beyond 50 years old. A quarter (25.6%) of the
respondents came from polygamous families, while the majority (74.4%) came from
monogamous families. The majority of respondents (58.5%) had a family size of 4-5, while
10.5% and 25.9%, respectively, had a family size of <3 and 6-7 members. A small percentage of
respondents (14.4%) held a secondary school leaving certificate, while the majority (85.6%) had
postsecondary education. A small percentage of respondents (6.4%) only received over 121,000
naira (201 US dollars), while less than half (39.7%) of respondents assessed their monthly
income to be between 61,000 and 90,000 naira (101-150 US dollars). Only a small percentage of
respondents (13.6%) utilized generators as an alternate source of energy for lightning, compared
to the majority (78.7%) who used electricity. Just 1.8% of respondents lived in structures made
of mud brick, whereas the majority (62.3%) of respondents live in apartments built of
contemporary brick (block). The majority of respondents (80.0%) disposed of their waste in
water closets, whereas 18.2% used pits or latrines. The majority of respondents (61.5%) got their
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drinking water from a borehole at home, whereas 3.1% and 8.5% of them used sachet water and
well water, respectively. In a similar vein, a large percentage of the respondents (65.1%) used a
borehole as a source of drinking water at school, compared to 3.8% and 5.9% who used sachet
water and well water, respectively. The majority of respondents (77.9%) used gas as their
primary source of cooking fuel; the other respondents (8.7%, 9.0%, and 3.8%) used firewood,
kerosene, and electricity, respectively.

The minimum dietary diversity of the respondents is presented in Table i. Majority (85.6%) of
the respondents consumed grains, white roots / tuber and plantain. A quarter (25.6%) of the
respondents ate pulses (beans, peas & lentils) while 47.7% consumed nuts and seeds. A few
(3.3%) of the respondents consume dairy products. Above a quarter (33.3%) of the respondents
consumed meat, fish & poultry while a few (15.4%) of the respondents consumed eggs. Less
than half (39.0%) of the respondents consumed dark-green leafy vegetables while 16.4%
consumed other vitamin A rich fruits and vegetables. However, about a half (48.2%) of the
respondents consumed other vegetables while 4.4% consumed other fruits.

The Minimum Dietary Diversity score of the respondents by gender is presented in table ii.
Majority (74.6%) of the respondents had low dietary diversity while a quarter (25.4%) had high
dietary diversity. More males (81.1%) than females (70.1%) had low dietary diversity. However,
more females (29.9%) than males (18.9%) had high dietary diversity. There is a statistically
significant relationship between the dietary diversity of the male and female respondents p<0.05

The Nutritional Status expressed as Body Mass Index (BMI) is presented in Table iii. More than
a quarter (30.5%) of the respondents had normal BMI while 24.4% were obese. However, 2.3%,
42.8%, 17.7%, 3.1% and 3.6% were underweight, overweight, obese class I, II and III
respectively. More males (3.8%) than females (1.3%) respondents were underweight. However,
more males (51.6%) than female (36.8%) respondents were overweight. Similarly, more females
(21.6%, 4.8%, 5.6%) than males (11.9%, 0.6%, 0.6%) respondents were obese I, II, III
respectively. Majority (69.5%) of the respondents had abnormal (underweight, overweight and
obese) nutritional status. There is a statistically significant relationship between the nutritional
status (BMI) of the male and female respondents p<0.05.
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Table i: Minimum Dietary Diversity of the Respondents

©AFIHMsS

Variable Frequency Percentage
Grains, white roots & tuber and

plantain

No 56 14.4
Yes 334 85.6
Total 390 100.0
Pulses (beans, peas & lentils)

No 290 74.4
Yes 100 25.6
Total 390 100.0
Nuts & seeds

No 204 52.3
Yes 186 47.7
Total 390 100.0
Dairy

No 377 96.7
Yes 13 3.3
Total 390 100.0
Meat, fish & Poultry

No 260 66.7
Yes 130 333
Total 390 100.0
Eggs

No 330 84.6
Yes 60 15.4
Total 390 100.0
Dark green leafy vegetables

No 238 61.0
Yes 152 39.0
Total 390 100.0
Other vitamin A rich fruits and

vegetables

No 326 83.6
Yes 64 16.4
Total 390 100.0
Other vegetables

No 202 51.8
Yes 188 48.2
Total 390 100.0
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Other fruits

No 373
Yes 17
Total 390

@ AFJHMS

95.6
4.4
100.0

Table ii: Association between Minimum Dietary Diversity Score and Gender of the Respondents

Variable Gender X2 p-Value
Dietary Diversity Male F (%)  Female Total

F (%) F (%)
Low (<5.0) 129 (81.1)  162(70.1) 291(74.6) 6.019° 0.014
High (>5.0) 30 (18.9) 69 (29.9) 99 (25.4)
Total 159 (100.0) 231 (100.) 390 (100.0)
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Table iii: Body Mass Index of the Respondents

Body Mass Index Male Female Total X? p-Value
N (%) N (%)
Underweight (<18.5) 6 (3.8) 3(1.3) 9(2.3) 24.165* 0.000
Normal weight (18.5-24.9) 50 (31.4) 69 (29.9) 119 (30.5)
Overweight (25.0-29.9) 82 (51.6) 85 (36.8) 167 (42.8)
Obesity Class I (30.0-34.9) 19 (11.9) 50 (21.6) 69 (17.7)
Obesity Class 11 (35.0-39.9) 1 (0.6) 11 (4.8) 12 (3.1)
Obesity Class III (>40.0) 1 (0.6) 13 (5.6) 14 (3.6)
Total 159 (100.0) 231 (100.0) 390
(100.0)
Body Mass Index
Underweight (<18.50) 6 (3.8) 3(1.3) 9(2.3) 21.082* 0.000
Normal weight (18.50-24.99) 50 (31.4) 69 (29.9) 119 (30.5)
Overweight (25.00-29.99) 82 (51.6) 85 (36.8) 167 (42.8)
Obesity (>30.00) 21(13.2) 74 (32.0) 95 (24.4)
Total 159 (100.0) 231 (100.0) 390
(100.0)
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Discussion

The nutritional status and dietary diversity of teachers in Yewa North Local Government, Ogun
State, Nigeria, were evaluated in this study. The responders ranged in age from under 29 to over
50. According to the study, a sizable fraction of the participants had low dietary diversity, while
the remainder had great dietary diversity. The results of this study are comparable to a study by
Fadundin et al. [11] titled "Lifestyle and nutritional status of urban school teachers in Ibadan,
Nigeria." This shows that a large number of educators in Ogun State, Nigeria's Yewa North
Local Government only eat a small variety of foods. Gender and nutritional diversity have a
substantial association, according to the statistical analysis. The study also discovered a
statistically significant gender difference in dietary diversity, with more women than men having
high levels of dietary diversity. There was low dietary diversity among more men than women,
and high dietary diversity among more women than men. This goes against research by Omage
et al. [12], which showed that more men than women had far greater dietary variety scores.

The nutritional status and diversity of diets among teachers are the focus of this study. More than
25% of the respondents, according to the data, had a normal BMI, while a sizeable portion were
underweight, overweight, or obese. These results are supported by a study by Amope et al. [13],
which found that a higher percentage of respondents had minimum dietary diversity score (DDS)
and only 6% had high DDS. Additionally, the study found that 37% of respondents were
overweight and 11% were obese, with 23% of respondents at high risk of abdominal obesity. Our
study's data also indicates a substantial correlation between gender and BMI, with more women
classified as obese and more men as underweight or overweight. The majority of study
participants exhibited abnormal nutritional status. The results of this study have significant
ramifications for teachers' health and wellbeing. Abnormal nutritional status and a low variety of
diets can have detrimental effects on general health and raise the risk of chronic illnesses like
diabetes and obesity [14, 15]. To preserve their health and wellbeing, teachers must be mindful
of their eating habits and nutritional state.

Conclusion

The study's findings further emphasize the necessity of initiatives and treatments targeted at
enhancing teachers' nutritional status and variety of diets. To assist educators in making better
decisions, tactics including nutrition education, encouraging wholesome eating practices, and
granting access to a variety of nutrient-dense food selections can be put into practice.
Furthermore, the results imply that there might be variations in BMI, visceral fat, and nutritional
diversity between genders among teachers. In view of the unique demands and difficulties faced
by male and female teachers with regard to dietary diversity and nutritional status, this
emphasizes the need for additional study to uncover the underlying causes of these disparities
and to provide focused solutions. All things considered, this study offers insightful information
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about the variety of diets and nutritional state of educators. The results emphasize how crucial it
is to encourage teachers to eat healthily and to put measures in place to enhance their nutritional
status and variety of diets. To investigate the gender disparities found in this study and create
solutions specifically for male and female teachers, more research is required.
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Abstract

Pheochromocytomas are rare tumours that arise from neural crest cells of the adrenal
medulla. They commonly secrete catecholamines and other biological peptides that account
for, hypertension, palpitations, and episodic headaches associated with the condition.
However, the symptoms and clinical presentations are highly variable due to variations in
catecholamine biosynthesis and secretion because of differences in gene expression. A small
proportion of tumours hardly synthesize or release catecholamines and may have no
symptoms and are termed non-functional pheochromocytoma. The non-functional
pheochromocytomas are usually identified as incidentalomas, and the biochemical workup is
usually negative. Non-functioning pheochromocytomas pose a challenge even to an astute
clinician. We report a woman who presented with clinically non-functioning

pheochromocytoma.

Keywords: Pheochromocytoma, catecholamines, hypertension, non-functioning.

Corresponding Author: Rajendra B. Nerli, Professor
Department of Urology, JN Medical College, KLE Academy of
Higher Education and Research (Deemed-to-be-University),
JNMC Campus, Nehru Nagar, Belagavi, Karnataka 590010,
India.
Email: rbnerli@gmail.com

11



E-ISSN 2709-569X 0
Vol 09 No 1 Jan 2024 QAFJHMS

Introduction
Pheochromocytoma is a tumour that arises from the catecholamine-producing cells of the
adrenal medulla. Approximately 1 to 2 per 100,000 individuals are diagnosed annually with
pheochromocytoma, although the reports on incidence may vary (1). It is estimated that
approximately 0.5% of cases of hypertension are due to pheochromocytoma (2).
Approximately 5% of pheochromocytomas are incidentally detected as adrenal masses (3, 4).
Incidentally discovered lesions account for 10% to 25% of all pheochromocytomas (2, 5).
Paroxysmal hypertension is the classic presenting sign in patients with
pheochromocytoma. Such episodic spikes in blood pressure are documented in only
approximately 30% to 50% of patients and can occur against the backdrop of baseline
essential hypertension. The remainder of patients demonstrate persistently elevated blood
pressure, and a minority are entirely normotensive (6). The triad of headache, episodic
sudden perspiration, and tachycardia is a classic hallmark of pheochromocytoma (5).
Pheochromocytomas, due to their diverse presentations, are considered “the great mimic ”
and this can pose a challenge even to an astute clinician (7, 8). In this paper we report a

woman who presented with clinically non-functioning pheochromocytoma.

Case Report

A 45-year-old female was admitted to the Urologic-oncology division of the hospital
with complaints of right-sided abdominal pain of two months duration. The patient did not
have a known case of diabetes mellitus, hypertension or cholelithiasis. The vital parameters
such as blood pressure, pulse rate and respiration were within normal range. Abdominal
ultrasonography (Figure 1la, b) done at a primary healthcare centre revealed a
heterogeneously echogenic large mass in the region of the right adrenal gland. The patient
was referred to our hospital for further management.

A plain CT (computed tomography) abdomen confirmed the presence of a large soft
tissue lesion measuring 12x9.5 cms in the right suprarenal location (Figure 1c&d), pushing
the right kidney inferiorly. The right adrenal gland was not seen separately. The left adrenal
gland appeared normal. MRI (magnetic resonance imaging) abdomen, revealed a well-
defined lobulated lesion appearing hypointense on T1 weighted images and appeared

hyperintense on T2W images. In the post-contrast study, the lesion showed heterogenous

12
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enhancement. The features were suggestive of a right adrenal pheochromocytoma. Twenty-
four hours of urinary VMA (vanillylmandelic acid) excretion were within normal ranges and
the serum metanephrine and nor-metanephrine levels. In view of normal catecholamine
levels, a diagnosis of non-functioning pheochromocytoma or adrenocortical carcinoma was

thought of.

. i - -
\ Rt. kidney
Pheothromocytoma

Figure 1. a & b: Ultrasonography shows Rt. Kidney being pushed inferiorly by the adrenal
mass. The mass appears to be highly vascular on colour doppler. ¢ & d: CT scan of the
abdomen shows Rt. Sided adrenal mass is 12x9.5 cm, pushing the Rt. Kidney inferiorly.

On CT angiography of the abdomen (Figure 2a), the lesion appeared well-defined, lobulated
and heterogeneously enhancing with haemorrhagic and necrotic areas within it. Early arterial
enhancement and washout on delayed phases were noted. The patient was properly prepared
for surgery and was put on calcium channel blockers on the advice of an endocrinologist.

The patient was explored using a right subcostal incision and retroperitoneal approach. The

13
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lesion was dissected away from the surrounding tissues and excised. Both the intra-operative
period and the post-operative period were uneventful. There were no episodes of
hypertension noted. The gross specimen (Figure 2 b&c) was of the size 12x9.5 cms and
appeared to be soft and lobulated. The histopathology report shows an intermediate and
power view of the histopathology specimen Zell-Ballen pattern (nesting) pathognomonic of

pheochromocytoma (Figure 3 a & b).

Posterior view

Figure 2. a. CT angiography shows a highly vascular adrenal tumour with the Rt. Renal
artery being encased by the tumour. b. Gross specimen ¢. Cut a section of the specimen
mahogany brown colour tumour.

Discussion

14
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Pheochromocytomas are catecholamine-secreting neuroendocrine tumours that arise
from the chromaffin cells of the adrenal medulla. The incidence is about 0.1% of the general
population and 0.1-0.2% of patients presenting with hypertension (9). Recent advances in
genetic studies have shown that up to 25% of patients have an inherited pattern with germline
mutations (10, 11). Inherited Pheochromocytomas are known to be associated with conditions
such as multiple endocrine neoplasia type II (MEN-2A or MEN-2B), von Recklinghausen’s
neurofibromatosis type I (NF-1), von Hippel-Lindau (VHL) syndrome, and familial PG
(pyoderma gangrenosum) due to germline mutations of genes encoding succinate

dehydrogenase (SDH) subunits B, C, and D (9).

N

Intermediate power view High power view

Figure 3. a: Intermediate power view of the Histopathology specimen Zell-Ballen pattern
(nesting) pathognomonic of pheochromocytoma. b: High power view of the Histopathology
specimen Zell-Ballen pattern (nesting) pathognomonic of pheochromocytoma.
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Pheochromocytomas are catecholamine-secreting neuroendocrine tumours that arise from the
chromaffin cells of the adrenal medulla. The incidence is about 0.1% of the general
population and 0.1-0.2% of patients presenting with hypertension (9). Recent advances in
genetic studies have shown that up to 25% of patients have an inherited pattern with germline
mutations (10, 11). Inherited Pheochromocytomas are known to be associated with conditions
such as multiple endocrine neoplasia type II (MEN-2A or MEN-2B), von Recklinghausen’s
neurofibromatosis type I (NF-1), von Hippel-Lindau (VHL) syndrome, and familial PG
(pyoderma gangrenosum) due to germline mutations of genes encoding succinate
dehydrogenase (SDH) subunits B, C, and D (9).

Pheochromocytoma, because of its protean manifestations is often referred to as “the

2

great mimic Symptoms of pheochromocytomas are due to progressive excess of

catecholamines, leading to hypertension. The most consistent sign in pheochromocytomas is

hypertension, [

as a result of the activation of a- and P-adrenergic receptors by
catecholamine excess. Asymptomatic pheochromocytomas have been referred to as non-
functional, silent or subclinical, and non-secreting lesions (9, 12). Absence of hypertension
has been reported in 14-55% of incidental pheochromocytomas (13-15), especially those
with adrenal incidentalomas and dopamine-secreting tumours.

Recent studies have shown that pheochromocytomas that are normotensive show

downregulation of five genes  ,honyiethanolamine-N-methyltransferase  (PNMT),

secretogranin II, vesicular monoamine transporter type I, norepinephrine transporter, and
NPY involved in key processes of catecholamine metabolism in comparison to those with
hypertensive pheochromocytomas. This process of downregulation of genes leads to smaller
amounts of catecholamines being secreted and thereby presenting with minimal clinical
symptoms (16, 17). Patients with non-functioning pheochromocytomas are also known to

have a lower prevalence of diabetes suggesting a lower level of catecholamine synthesis

compared with those with functioning tumours.

The patients need to be properly prepared before surgery, a multidisciplinary is necessary to

guarantee the best possible outcome. As of today, improved preoperative medical preparation
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and modern anaesthesia along with surgical techniques have resulted in a very low
perioperative mortality of less than one percent (18). Medical preparation is necessary to
prevent dangerous complications due to massive surges of catecholamine release. A
preoperative evaluation of the cardiovascular system that includes an electrocardiogram, an
echocardiography is a must. An effective alpha blockade is necessary in all patients. Calcium
channel blockers have been added to alpha-blockers recently. Beta-receptor blockade is part
of the treatment to reduce tachycardia and tachyarrhythmia (8). Tumour resection is the
standard of care especially when done using minimally invasive procedures. Follow-up of
these patients for long-term is necessary.

The patient in our study presented with vague abdominal pain and neither had
hypertension nor diabetes mellitus. The abdominal ultrasonography revealed the adrenal
mass. The laboratory tests were negative for increased catecholamine secretion. It was
histopathology which clinched the diagnosis. Non-functioning pheochromocytomas pose a
significant challenge to clinicians and commonly present as adrenal incidentalomas in
imaging studies. Pheochromocytomas with normal blood pressure have distinct clinical,
biological, and molecular characteristics distinct from pheochromocytomas that present with
hypertension. There also appears to be a difference in the concentration of urinary
catecholamines between the two types of pheochromocytomas. The use of preoperative o
blockade or the use of calcium channel blockers in non-functioning pheochromocytomas is
debatable but may help manage hemodynamic instability. However, the long-term outcome

of non-clinical/functioning pheochromocytomas needs further evaluation.
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