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Abstract

Objectives: Anaemia is a widespread public health issue that affects young adults and can impair physical and cognitive
performance. This study aimed to determine the prevalence and predictors of anaemia among students of Cape Coast Technical
University, with particular focus on socio-demographic, lifestyle, dietary, environmental, and hygiene-related factors.

Study Design: Cross-sectional study.

Methods: A total of 400 first-year students were recruited using purposive and random sampling. Data were collected through
structured questionnaires, and haemoglobin levels were measured to determine anaemia status. Descriptive statistics were used
to estimate prevalence, while multivariate analysis was conducted to identify independent predictors of anaemia.

Results: The prevalence of anaemia was 50.7%. Significant predictors included low intake of protein-rich foods (p<0.05), low
BMI (p<0.01), poor handwashing practices (p<0.05), and exposure to vehicular fumes (p<0.05). Socio-demographic factors,
particularly age and sex, also showed significant associations with anaemia.

Conclusions: Anaemia is a major health concern among students in this setting. Both lifestyle and environmental factors
contribute to its high prevalence. Targeted interventions focusing on nutrition, health education, and environmental risk reduction

are needed to lower the burden of anaemia among university students.
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1. Introduction

Anaemia is one of the most pervasive public health concerns that
affect populations across both developed and developing countries
[1].Itis characterized by areduction in the number of red blood cells,
leading to low haemoglobin levels and impaired oxygen transport
within the body. Anaemia is often multifactorial, resulting from
nutritional deficiencies, infections, chronic diseases, and genetic
disorders [2]. Among various demographic groups, individuals
with lower socioeconomic status, underweight individuals, and
women residing in rural areas have been reported to experience
higher anaemia prevalence [3]. The condition is often exacerbated
by infections such as schistosomiasis, hookworm infestations, and
malaria, especially in sub-Saharan Africa [4].

Globally, approximately 24.8% of the population suffers from
anaemia, with children under six years old exhibiting the highest

prevalence at 47.4%. Among adults, women have a prevalence
of 39.9%, while men have a significantly lower rate of 12.7%
[1]. In Ghana, the burden of anaemia is considerable, affecting
30.2% of non-pregnant women and 41.8% of pregnant women
[5]. The World Health Organization (WHO) estimates that iron
deficiency accounts for nearly 50% of anaemia cases worldwide
[6]. However, emerging evidence suggests that in areas with high
burdens of infections, iron deficiency-related anaemia is relatively
lower, possibly due to inflammation-driven alterations in iron
metabolism [7].

Environmental and lifestyle factors also contribute significantly to
anaemia prevalence. Exposure to biomass smoke has been linked
to decreased haemoglobin levels and increased risks of anaemia
[8,9]. Similarly, poor sanitation, lack of clean drinking water, and
open defecation have been associated with higher anaemia risks
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[10]. Studies indicate that households reliant on groundwater for
drinking face a greater risk of anaemia, likely due to contamination
and poor water quality [5]. Additionally, inadequate sanitation
facilities have been found to correlate with a higher likelihood
of anaemia [11]. These environmental risk factors, coupled
with dietary inadequacies and lifestyle habits, contribute to the
widespread occurrence of anaemia.

The consequences of anaemia extend beyond immediate health
concerns. A deficiency in haemoglobin limits the blood’s ability to
transport oxygen efficiently, leading to reduced physical and mental
performance. In children, anaemia has been linked to cognitive
impairment and developmental delays, while in adults, it results
in diminished work productivity [12]. A study conducted across
ten developing countries found that anaemia-related productivity
losses equated to approximately 0.57% of the gross domestic
product (GDP) [12]. Among students, anaemia has been associated
with poor academic performance, reduced concentration, and
increased fatigue, ultimately hindering educational attainment [ 13].
Given these significant health and socioeconomic implications,
addressing anaemia is critical to improving public health outcomes
and fostering national development.

Despite ongoing efforts to combat anaemia through iron
fortification programs, a large segment of the reproductive-
age population remains underserved. In Ghana, the majority of
anaemia-related interventions target young children and pregnant
women, leaving non-pregnant women and men of reproductive age
largely neglected [ 14]. This research aims to bridge this knowledge
gap by investigating the predictors of anaemia among students
of Cape Coast Technical University. Understanding the specific
risk factors contributing to anaemia within this population will
provide valuable insights for targeted interventions. By identifying
dietary, socioeconomic, environmental, and lifestyle determinants,
this study will contribute to efforts aimed at reducing anaemia
prevalence and improving the overall well-being of students in
Ghana.

2. Methods

2.1 Study Setting and Design

An institution-based quantitative cross-sectional study was
conducted among students at Cape Coast Technical University.
Cape Coast Technical University (CCTU) is one of the leading
technical universities in Ghana, located in Cape Coast in the Central
Region. The university offers a range of academic programs in
engineering, applied sciences, business, and technology, with
the aim of equipping students with practical and technical skills.
CCTU consists of multiple faculties and departments, providing
a diverse learning environment. As of recent years, the university
has enrolled thousands of students from different backgrounds,
making it an ideal setting for studies related to public health, socio-
economic factors, and environmental influences on student well-
being.

2.2 Study Population

The study targeted first-year students at Cape Coast Technical
University (CCTU), Ghana, who met the eligibility criteria. The
focus was on individuals within the reproductive age range (1549
years), as they are more susceptible to anaemia due to physiological
and lifestyle factors.

2.3 Inclusion and Exclusion Criteria

Eligible participants were first-year students at CCTU, aged 15
to 49 years, who provided informed consent. Exclusion criteria
included individuals outside this age range, those who declined
participation, and individuals with sickle cell traits (HbAS and
HbSS).

2.4 Sample Size Determination and Sampling Techniques

This study purposively selected first-year students as the target
population. The sample size was determined using the Cochrane
formula for cross-sectional studies [15]:

n= (Za/2)* 1’2(1—1’)
d

where P is the estimated prevalence of anaemia (40%), Zo/2
represents the critical value at a 95% confidence level (1.96), and
d is the margin of error (5%). Based on this formula, the required
sample size was 369. To account for potential missing data, the
final sample size was increased to 400. Participants were selected
using simple random sampling, ensuring that only individuals
meeting the inclusion criteria were enrolled in the study.

2.5 Data collection

2.5.1 Questionnaire-Based Data Collection

Data on socio-demographic characteristics including age, sex,
marital status, residence, house ownership, socio-economic
characteristics, lifestyle and dietary habits, exposure to smoke, and
sanitation and hygiene practices were collected using a structured
questionnaire. The questionnaire was administered with the
assistance of two research assistants, and participants completed
it in person, over the phone, or via Google Forms. Clarifications
were provided when necessary. Additionally, anthropometric
measurements were taken by a trained technician, including
weight (measured to the nearest 1 kg using a calibrated scale) and
height (measured to the nearest 1 cm using a stadiometer). Body
mass index (BMI) was subsequently calculated and recorded.

2.5.2 Blood Sample Collection and Hemoglobin Measurement
After obtaining informed consent, blood samples were collected
using standard venipuncture procedures. The venipuncture site
was cleaned with 70% ethanol and allowed to air-dry before a
sterile needle was used to draw 2 mL of venous blood. The sample
was then collected into an EDTA tube to prevent coagulation.

To ensure accurate hemoglobin measurement, the sample
was gently mixed by inverting the EDTA tube several times.
Hemoglobin concentration was analyzed using a calibrated
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hematology analyzer, following standard laboratory protocols.

2.6 Data Processing and Analysis

For the quantitative study, the data collected was inspected,
categorized and transported into Excel, and finally into STATA
version 16 to be analyzed. Descriptive statistics such as tables, bar
graphs, pie chart were used to give a detailed description of key
characteristics of subjects and evaluate the widespread predictive
factors of anaemia. Frequencies, percentages, mean and standard
deviation (SD) were calculated and presented in the form of a
frequency distribution table. Pearson-Chi Square analysis and
logistic regression analysis was used to investigate the association
between independent variables and the dependent variable, which
is anaemia. With a p-value of <0.05 the statistical significance was
determined, and the Multivariate logistic regression model was
used to pinpoint the independent predictors of anaemia.

2.7 Quality Control and Pretesting of The Questionnaire

A pilot study with 20 second-year students assessed the clarity and
reliability of the interview guides, leading to necessary revisions
before data collection. Research assistants received training on
study objectives, data collection, and ethics to ensure consistency,
reduce bias, and enhance data quality. A qualified laboratory
technician from the school’s health facility collected and
analyzed blood samples using standard venipuncture procedures.
Hemoglobin concentration was measured with a calibrated
hematology analyzer for accuracy and reliability.

2.8 Ethical Considerations
Ethical approval for the study was obtained from the Ghana

Health Service Ethics Review Committee with the approval
number GHS-ERC:019/12/22. Permission was also sought from
the head of the institution before the commencement of the study.
All participants provided written informed consent after being
fully briefed on the study’s objectives, confidentiality measures,
and their right to withdraw at any stage without consequences.
Students diagnosed with anaemia or testing positive for stool-
related infections were referred to the university’s health facilities
for further evaluation and treatment, with the associated costs
covered by the investigators.

3. Results

3.1 Socioeconomic Characteristics of The Students

The socio-demographic data in Table 1 below showed that most
respondents were male (52.5%) and between the ages of 20 and
24 (62.7%). The majority were single (95.75%) and lived in urban
areas (42%). Additionally, 62% owned their homes, while 36%
rented their accommodations. Household characteristics indicated
that 40.3% of respondents lived in houses with more than five
rooms, and 77% had up to two children per household. Common
household appliances included televisions (89%), refrigerators
(85.3%), and computers (68.5%). In terms of lifestyle, 31.3%
of respondents did not engage in physical activity, while only
6.8% participated in vigorous exercise. Fish and seafood were
widely consumed, with 67.5% eating them daily. BMI analysis
showed that 11.3% of respondents were underweight, 16% were
overweight, and 8% were classified as obese. Regarding access to
basic amenities, 64% of respondents had access to potable drinking
water, while 86.5% used improved toilet facilities. Smoking was
uncommon, with only 0.8% of respondents identifying as smokers.

Characteristics

Frequency (%)

Sex
Male
Female

210 (52.5%)
190 (47.5%)

Age in years
15-19

20-24

25-29

30-34

>35

16 (4%)

251 (62.7%)
99 (24.8%)
24 (6%)

10 (2.5%)

Marital Status
Single/Never married
Married/living together
Divorced/Separated

381 (95.75%)
14 (3.5%)
3 (0.75%)

Residence
Urban
Peri-urban
Rural

168 (42%)
132 (33%)
100 (25%)
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House ownership

Own house 248 (62%)
Rented/leased house 144 (36%)
Borrowed house 7 (1.8%)
Others 1(0.3%)

Number of children per

house 310 (77%)
<2 90 (23%)
>2

Number of rooms per

house 78 (19.5%)
<2 159 (39.8%)
3-4 161 (40.3%)
>5

Household Appliances

Refrigerator 341 (85.3%)
Television 356 (89%)
Bicycle 143 (35.8%)
Bus /truck/car 146 (36.5%)
Electric generator 53 (13.3%)
Washing machine 83 (20.8%)
Computer 274 (68.5%)
Physical activity

No activity 125 (31.3%)
Light activity 95 (23.8%)
Moderate Activity 54 (13.5%)
Vigorous activity 27 (6.8%)

Protein-rich meals
Organ meat intake

Day 17 (4.3%)
Within the week 17 (4.3%)
Flesh meat intake

Day 157 (39.3%)
Within the week 159 (38.8%)
Fish and seafood intake

Day 270 (67.5%)
Within the week 349 (87%)

Body mass index (BMI)

kg/m? 44 (11.3%)
Underweight (<18.5) 251 (64.7%)
Normal weight (18.5-24.9) | 62 (16%)
Overweight (25-29.9) 31 (8%)
Obese (> 30)

Drinking water

Portable drinking water 256 (64%)
No access to portable 106 (26.3%)
drinking water
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Toilet facility

Access to improved toilet
facility

No access to improved
toilet facility

346 (86.5%)

54 (13.5%)

Cigarette smoking
Smoker
Non-smoker

3 (0.8%)
397 (99.2%)

Vehicular Fumes exposure
Yes

108 (27%)

No 292 (73%)
Cooking Fuel

Little/ no smoke 220 (55%)
Moderate smoke 136 (34%)
High smoke 56 (14%)
Haemoglobin g/dl

(Males)

<13 77 (37%)
>13 131(62.4%)
(Females)

<12 123 (64.7%)
>12 66 (34.7%)

Table 1:

Socio-Demographic Information of Responders (n=400)

3.2 Descriptive Statistics of Respondents’ Demographic and

Health Characteristics

Table 2 shows that respondents’ ages ranged from 18 to 48 years,
with an average age of 24.06 years. The mean weight and height

were 63.15 kg and 165.90 cm, respectively. Haemoglobin levels
varied, with an average of 12.52 g/dL. Household sizes also
differed, with respondents having an average of 4.2 rooms and

1.45 children per household.

Minimum | Maximum Mean Std. Deviation
Age of respondent 18 48 24.06 4.014
Weight of respondent 38.0 163.0 63.148 13.5862
Height of respondent 13.3 190.0 165902 | 11.6728
Haemoglobin (Hb) of respondent 7.0 19.0 12.519 1.8689
The number of rooms in the respondent’s house 1 15 4.20 2.056
The number of children in the respondent’s household 0 10 1.45 1.554

Table 2: Mean Analysis of Demographics (n=400)

3.3 Prevalence of Anemia Among Students of Cape Coast

Technical University

Fig 1 shows that 50.7% of respondents had anemia (203), while

49.3% (197) did not. Fig 2 indicates that most anemia cases were
mild (27.5%), followed by moderate (21.7%) and severe (1.5%).
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No  Yes
49.3% No

Figure 1: Prevalence of Anemia Among Students at Cape Coast Technical University

1.5%
Severe

Moderate

Mild No Anaemia

Figure 2: Distribution of Anemia Severity Among Students at Cape Coast Technical University

3.4 Predictive Factors Associated with Anaemia Among
Students of Cape Coast Technical University
Table 3 below indicates that anaemia prevalence was notably high
among respondents aged 2029 years, with a significant association
between age and anaemia (p<0.001, CI=95%). Female respondents
had a higher prevalence (65.1%) compared to males (37%), and
sex was significantly associated with anaemia (p<0.05, CI=95%).
Housing conditions influenced anaemia rates, with respondents
living in rented houses (53.9%) and those in smaller households
(less than four rooms) showing higher prevalence. Households
with more than two children also had increased anaemia cases.
Lifestyle factors played a role, as respondents who engaged in
no physical activity had significantly higher anaemia prevalence

(66.7%, p<0.05). Among dietary factors, flesh meat consumption
showed a significant association with anaemia (p=0.018, CI=95%),
though no protein-rich diet exceeded a 50% anaemia prevalence.
BMI was a significant factor, with underweight respondents
(59.1%) and obese individuals (53.3%) having higher anaemia
rates (p=0.007, CI=95%). Environmental exposures influenced
anaemia prevalence. Smoking was significantly associated with
anaemia, with 66.7% of smokers affected. Proximity to major
roads also had a notable impact (p=0.03, CI=95%), with 59.3%
of exposed individuals having anaemia. However, exposure to
different levels of pollution from fuel showed no significant
association with anaemia.
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Characteristics

Socio -economic factors

Non-anaemic Anaemic X2 p-value
Age in years**
15-19 9 (56.3%) 7 (43.8%) 7.767 .021
20-24 119 (47.8%) 130 (52.2%)
25-29 45 (45.9%) 53 (54.1%)
30-34 18 (75%) 6 (25%)
>35 6 (60%) 4 (40%)
Sex**
Male 131 (63.0%) 77 (37%) 31.189 0.000
Female 66 (34.9%) 123 (65.1%)
Residence**
Urban 79 (48.2%) 85 (51.8%) 1.357 716
Peri-urban 67 (50%) 67 (50%)
Rural 52 (52%) 48 (48%)
House ownership
Own house 126 (50.8%) 122 (49.2%) 3.186 364
Rented house 122 (64.1%) 76 (53.9%)
Borrowed house 5 (71.4%) 2 (28.6%)
Number of rooms per
house**
37 (48.7%) 39 (51.3%) 1.993 369
<2 73 (45.9%) 86 (54.1%)
3-4 86 (53.8%) 74 (46.3%)
>5
Number of children per
Household
154 (50%) 154 (50%) 4.863 182
<2 42(48.3%) 45 (51.7%)
>2
Household Appliances
Refrigerator 170 (50.1%) 169 (49.9%) 1.419 492
Television 170 (48%) 184 (52%)
Bicycle 75 (52.4%) 68 (47.6%)
Bus /truck/car 68 (46.9%) 77 (53.1%)
Electric generator 27 (50.9%) 26 (49.1%)
Washing machine 40 (48.2%) 43 (51.8%)
Computer 140 (51.3%) 133 (48.7%)
Characteristics Lifestyle and dietary factors
9 (56.3%) Non-anaemic Anaemic X2 p-value
Physical activity
No activity 41 (33.3%) 82 (66.7%) 19.1554 .000
Light activity 61 (64.2%) 34 (35.8%)
Moderate Activity 28 (51.9%) 26 (48.1%)

Vigorous activity

19 (70.4%)

8 (29.6%)
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Protein-Rich Diet
(Organ meat intake)

Day 13 (76.5%) 4 (23.5%) 5.357 .069
Within the week 10 (58.8%) 7 (41.2%) .602 438
(Flesh meat intake)

Day 91 (58.3%) 65 (41.7%) 8.421 .015
Within the week 94 (59.5%) 64 (40.5%) 12.089 0.002
(Fish and seafood intake)

Day 143 (53.4%) 125 (46.6%) 4.728 .193
Within the week 175 (50.6%) 171 (49.4%) 3.133 .679

Body mass index(BMI) kg/

m2 k3k
Underweight (<18.5) 18 (40.9%) 26 (59.1%)
Normal weight (18.5-24.9) | 125 (50%) 125 (50%) 2.610 456
Overweight (25-29.9) 35 (56.5%) 27 (43.5%)
Obese(> 30) 14 (46.7%) 16 (53.3%)
Characteristics Hygienic
and sanitary factors
7 (43.8%) Non-anaemic Anaemic X2 p-value
Hand washing
Never 4 (50%) 4 (50%) 18.248 0.032
Sometimes 66 (56.9%) 50 (43.1%)
Often 75 (51.7%) 70 (48.3%)
Always 52 (40.6%) 76 (59.4%)

Drinking water

Portable drinking water 67 (47.2%) 75 (52.8%) 526 468
No access to portable water | 130 (51%) 125 (49%)

Toilet facility

Access to improved toilet | 165 (48%) 179 (52%) 0.574 902
facility 32 (60.4%) 21 (39.6%)

No access to improved

toilet facility

Use of insecticide mosquito

net 42 (55.3%) 34 (44.7%) 1.196 0.32
Yes 155 (48.3%) 166 (51.7%)

No

Characteristics Smoke exposure

.021 Non-anaemic Anaemic X2 p-value
Smoking (cigarette) habits

Smoker 2 (66.7%) 2.320 .501
Non-smoker 198 (50.4%)

Table 4: Correlation Between Predictive Factors and Anaemia Among Students of Cape Coast Technical University(N=400)
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4. Discussion

This study assessed the prevalence of anaemia among students
at Cape Coast Technical University and examined its association
with various socio-economic, environmental, and lifestyle factors.
The findings provide valuable insight into the burden of anaemia
within this population and highlight key determinants that may
inform targeted interventions.

The prevalence of anaemia in this study was 50.7%, which
classifies it as a severe public health problem according to
WHO standards [16]. Similar trends have also been observed in
other tertiary institutions in Ghana and sub-Saharan Africa. For
instance, a study by Amoaning et al. [17] reported that anaemia
prevalence among tertiary students in Ghana increased from 20%
at the beginning of the first semester to 45.1% by the latter part
of the second semester. Additionally, research conducted among
university students in Nigeria found an anaemia prevalence of
20.6% [18], while a study in Ethiopia reported a prevalence of
13.5% among female students in a health science college [19].
These findings suggest that anaemia is not only a localized issue but
also a broader regional concern, necessitating targeted nutritional
and health interventions among students. Moreover, Berhe et al.
[20] attributed the variations in anaemia prevalence to differences
in economic status, socio-cultural practices, and dietary habits.

Our study also found that the prevalence of anaemia was higher
among females than males, a trend consistent with previous
research [18, 21, 22]. The higher susceptibility of females to
anaemia may be attributed to menstrual blood loss and other
obstetric-related conditions [16]. A study by Fiorentino [23]
further revealed that anaemia among female students could lead to
increased morbidity, absenteeism, impaired cognition, and lower
academic achievement.

Socio-economic factors also emerged as significant determinants
of anaemia, with students from lower-income households being
more vulnerable. This aligns with findings from a study in
Ethiopia, where Swaminathan et al. [24] reported that individuals
from economically disadvantaged backgrounds had a higher
prevalence of anaemia due to limited access to nutrient-rich foods.
Furthermore, parental education levels played a crucial role,
as students whose parents had attained higher education were
less likely to be anaemic. H.J. et al. [25] found that children of
more educated mothers had significantly higher iron intake from
animal sources (P = 0.0012), which was reflected in their greater
consumption of meat, poultry, and related products (P < 0.0001).
This ultimately led to improved haemoglobin levels among
children.

Exposure to smoke from biomass fuel and cigarette smoke was
also associated with an increased risk of anaemia. This finding is
supported by Appiah-Dwomoh et al. [26] in Ghana, who reported
that prolonged exposure to household air pollution, including
smoke from cigarettes and biomass fuel, significantly increased

the risk of anaemia due to chronic inflammation and impaired
iron metabolism. They further indicated that living close to a
major road, involvement in fish smoking, and exposure to other
environmental smoke sources were also linked to haemoglobin
levels. Additionally, a study conducted in Nepal by Dinas et al.
[27] established a positive correlation between second-hand
smoke exposure and reduced haemoglobin levels, reinforcing the
association observed in the present study. These findings highlight
the need for awareness campaigns on the health risks of smoke
exposure and the implementation of smoke-free policies in student
living environments.

This study also examined the intake of protein-rich foods,
including organ meat, flesh meat, and fish/seafood, among
students and compared the findings to existing literature on dietary
diversity and micronutrient adequacy. Although a high proportion
of participants incorporated protein-rich foods into their diet, a
significant number had low intake frequencies. This variation in
consumption patterns may have implications for overall dietary
diversity and micronutrient sufficiency. Contrary to these findings,
a study by Isabirye et al. [28] reported that a significant proportion
of adolescents had high consumption of fats, oils, and beverages
while exhibiting low intake of animal-source foods, micronutrient-
rich fruits, and vegetables. Moreover, their study also revealed
that individuals with low consumption of protein-rich foods and
dietary fibre were more likely to belong to low socio-economic
households. Furthermore, research by Channar et al. [29] indicated
that meal frequency played a critical role, as students who
frequently skipped meals especially breakfast due to economic
constraints had a higher likelihood of being anaemic. Similarly,
Heo et al. [30] found a strong association between meal skipping
and lower haemoglobin levels. These findings emphasize the
need for nutritional education and awareness programs in tertiary
institutions to promote healthy eating habits among students.

Sanitation and hygiene practices also contributed to the prevalence
of anaemia. The study observed that students who frequently
experienced infections such as diarrhoea and parasitic infestations
had a higher prevalence of anaemia. Our findings align with
research by Chanimbe et al. [31], which demonstrated that
individuals with access to basic sanitation facilities had a lower
likelihood of developing anaemia. Furthermore, this association
remained significant even after adjusting for potential confounders,
including individual and household-level characteristics, as well
as country-level influences.

Moreover, our study revealed a significant association between
anaemia and access to sanitation facilities. Students living in
environments with poor sanitation were more susceptible to
anaemia due to frequent infections that impair nutrient absorption.
These findings align with research by Coffey et al. [32], which
empirically examined the hypothesis that poor sanitation is a major
contributor to low haemoglobin levels and anaemia in children.
Their study emphasized the impact of open defecation on anaemia
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prevalence and highlighted the broader implications of inadequate
sanitation on health and human capital outcomes.

5.Conclusion

This study demonstrates that anaemia is a significant public health
concern among students of Cape Coast Technical University, with
a prevalence of 50.7%. The condition was strongly associated with
female sex, younger age, inadequate intake of protein-rich foods,
low body mass index, limited physical activity, poor hand hygiene,
and exposure to vehicular emissions. These findings suggest that
both nutritional and environmental factors contribute to the burden
of anaemia in this population. Addressing these determinants
through targeted interventions, such as promoting balanced
diets, improving hygiene practices, and mitigating exposure to
environmental pollutants, could play a vital role in reducing
anaemia and enhancing student health and academic performance.

What This Study Adds

* The study found that anaemia is highly prevalent among university
students, with more than half of those surveyed affected, making it
a serious public health concern.

It reveals that anaemia in this population is influenced not
only by diet and gender but also by broader socio-economic and
environmental factors such as sanitation and smoke exposure.

* These findings suggest that addressing anaemia among students
will require more than just nutrition-focused interventions, calling
for a combination of health education, improved living conditions,
and targeted support for vulnerable groups.

Implications for Policy and Practice

* Universities should implement targeted health and nutrition
programs, especially for female students and those from low-
income backgrounds, to reduce the burden of anaemia. This could
include dietary counselling, affordable access to iron-rich meals
on campus, and periodic health screenings.

* Policy makers and university health services need to prioritize
awareness campaigns on the risks of anaemia and promote healthy
lifestyle practices, including physical activity, handwashing, and
safe living environments that limit exposure to pollutants.

* Collaboration between higher education institutions, the Ministry
of Health, and non-governmental organizations is essential to
integrate anaemia prevention and management into broader
student health policies, ensuring sustainable support systems.
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