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Abstract: - Anemia is a public health concern affecting many adolescents across the world. Since there are only a limited number
of studies about anemia among college students despite its increasing prevalence among them, this study aims to describe the level
of knowledge and awareness of university students in Metro Manila, Philippines on iron deficiency anemia (IDA). A 5-part
questionnaire that focuses on the socio-demographic profile, medical history, lifestyle practices, and knowledge and awareness on
IDA was distributed electronically to college students who are currently enrolled in universities in Metro Manila and measures of
central tendency were applied in the analysis of data gathered from the accomplished survey forms. As the scores of both groups in
most questions about anemia are adjacent to each other, it can be concluded that anemic and non-anemic college students in Metro
Manila are knowledgeable and aware of the risk factors, symptoms, causes, diagnosis, treatment, and prevention of IDA. The results
of the study also show that there is no noteworthy difference in the level of knowledge and awareness between anemic and non-
anemic students. For future studies, it is recommended to have a larger sampling population, utilize a different sampling method,
and employ correlational studies in order to fully characterize the target population.
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I. INTRODUCTION Conversely, most of the cases in the Philippines are
caused by iron deficiency anemia (IDA). Many Filipinos are

Anemia is a condition characterized by a significant deficient in iron due to the lack of consumption of iron-rich

decrease in the number of red blood cells that causes lower
oxygen levels in the blood, abnormal hemoglobin function,
insufficient hemoglobin content, or low hematocrit count with
respect to normal physiological reference ranges [1]. It has
become a major public health concern all over the world,
particularly among certain risk groups in developing countries
where poverty, parasitism, and malnutrition are prevalent.
Anemia can affect any individual regardless of age, sex, and
race. It affects 1.74 billion people worldwide [2]. The top three
causes of anemia identified globally include iron deficiency,
beta-thalassemia, and vitamin A deficiency.
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food and iron-fortified products that causes poor physical
performance, decreased productivity, and decreased immunity
to sickness [3].

Recent studies show an increasing prevalence of
anemia among college students [4,5]. IDA is common among
anemic patients while females are more frequently associated
with the disease compared to males. Among the factors seen to
explain this occurrence are menstruation, poor nutritional
status, and insufficient intake of iron-rich food of female
students [6]. Nevertheless, the prevalence of anemia among
students is still remarkably high regardless of gender and prior
studies claimed that modifiable risk factors such as poor
lifestyle choices on top of non-modifiable host factors such as
age and gender contribute to this problem. Additionally,
inadequate knowledge on management and prevention of
anemia, as well as ineptitude to identify its symptoms are
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observed in college students, aggravating their susceptibility in
developing the disease.

Il. CONCEPTUAL THEORY

The risk of developing iron deficiency anemia
depends on two major factors: health related and non-health
related factors. In non-health related factors, correct
information regarding the disease, availability of factual and
valid sources of health information, and lifestyle and behavioral
patterns affect the risk for anemia. Conversely, health-related
conditions and practices also contribute to the susceptibility of
an individual to anemia. The presence of underlying genetic or
health conditions, planned and good food choices, getting
enough and good sleep, and engaging in regular exercise also
influence the development of the disease. Together, these
factors affect the development of anemia especially among risk
groups.

Non-health related
factors

Health-related factors

» Present health
condition

* Nutrition
+ Adequate sleep and
rest

+ Adequate background
knowledge

+ Availability of reliable
sources of information

+ Behavior and practices

Risk for iron
deficiency anemia

Fig.1. Factors influencing the risk for iron deficiency anemia
I1l. METHODOLOGY

A. Study Design

The design of the study is descriptive which seeks to
assess the levels of awareness and knowledge of college
students in Metro Manila concerning iron deficiency anemia
(IDA).

B. Preparation of the Survey Material

A standardized survey questionnaire that was
developed and prepared by the researchers served as the major
sampling tool utilized in the study. The survey guestionnaire
was adapted from existing studies and divided into different
sections to assess the levels of awareness and knowledge on
IDA among the respondents.

C. Subjects and Study site

A purposive sampling approach was utilized by the
researchers to generate the study sample which is part of the
non-probability sampling techniques group. Participants were
gathered based on the following criteria:

Respondent must be an enrolled college student
Respondent must be studying in Metro Manila,
Philippines
Age limit: 18 to 25 years old

- Has access to internet connection
Consequently, there were 408 respondents who participated in
this study electronically.

D. Data Gathering Procedure

Data on socio-demographic, lifestyle, awareness on
IDA and its risk factors were gathered through a structured
questionnaire. Data gathering was done electronically, and
survey forms were prepared through Google Forms. The link
for the survey form was shared primarily by the researchers
among college groups/organizations on various social media
platforms with known potential respondents who fit the criteria.
Upon the selection and validation of the prospective
participants, the researchers included a brief introduction of the
objectives, purpose, and procedure of the study. Subsequently,
consent forms were given to interested participants and a more
detailed explanation on the rationale and course of study was
indicated in the form provided. Following the approval of the
respondents to participate in the study, their email was required
in answering the form. The survey consisted of different parts,
ranging from questions about their personal information to
knowledge on IDA. After accomplishing the survey, a prompt
message was displayed on their screen that indicated the
participants’ completion of the survey. A copy of their
responses or the receipt of their participation was sent
automatically to the email account they used in completing the
questionnaire.

E. Data Analysis

A statistical software, SPSS® was used for data
analysis. Descriptive statistics using the measures of central
tendency were applied to identify and characterize frequencies
manifested by the accomplished survey forms. The researchers
described the distribution and average responses based on mean
and percentages. Moreover, the researchers presented the
findings through the use of graphs and figures which
summarized the results of the statistical assessment
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IV. RESULTS 0% 0%
A. Socio-demographic Profile Religion
Roman 46 75.4 277 79.8
Most of the college students were made up of females Catholic 3 % 17 %
wherein 85% were anemic and 71% were non-anemic. As per Protestant 1 4.9 0 49
the age range, the majority lies in the ages 20-24 years old. Islam 10 % 33 %
Generally, the respondents fall under a normal Body Mass Other 16 0%
Index and all of them are single in status, Asian in ethnicity, Christians % 95
and are Roman Catholic by religion. It was also noted that most 0. 1 16.4 20 %
. . . Aglipayan, %
of the respondents belong to low-income and immediate INC.Orthodox
families. As a student, allowances were mostly given weekly or Chu;ch) 58
monthly and are supported financially by their parents. No religion 1.6 %
%
Table 1. Socio-demographic characteristics of the respondents IAverage Annual
Variable Anemic % Non- % Income 7 115 41 11.8
(n=61) anemic Under 7 % 44 %
(n=347) £40,000 9 115 44 12.7
Sex £40,000 - P 14 % 65 %
Male 9 15 102 29 59,999 8 14.8 59 12.7
Female 52 % 245 % P 60,000- 16 % 94 %
85 71 £99,999 23.0 18.7
% % £100,000- % %
Age $249,999 131 17.0
18-19 8 13 51 14.7 P 250,000- % %
20-24 52 % 294 % $499,999 26.2 27.1
25 and above 1 85 2 84.7 P 500,000 and % %
% % over
2% 0.6 Source of
% Allowance 53 86.9 319 91.9
BMI Parents/Imme 5 % 12 %
<185 18 295 55 15.9 diate family 2 8.2 8 3.5
18.5-24.9 30 % 205 % Scholarships 0 % 2 %
25-29.9 10 49.2 57 59.1 Part-time jobs 0 3.3 1 2.3
30-34.9 2 % 20 % Relatives 1 % 5 %
35-39.9 0] 16.4 4 16.4 Small 0% 0.6
>40 1 % 6 % busines/ 0% %
3.3 5.8 Investments 16 0.3
% % N/A % %
0% 1.2 1.4
1.6 % %
% 17 Basis of
% Receiving Allowany 5 8.2 49 14.1
Marital Status S 24 % 129 %
Single 60 98.4 347 100 Daily 20 39.3 90 37.2
Married 1 % 0 % Weekly 1 % 8 %
16 0% Monthly 2 32.8 2 25.9
% Quarterly 9 % 69 %
Ethnicity Annual 1.6 2.3
Asian 61 100 346 100 N/A % %
White 0 % 1 %
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account for the non-anemic. From the total number of
respondents who never had a history of hospital confinement,
41% (n=25) of individuals were anemic while 56% (n=193)
were non-anemic.

3.3 0.6
% %
14.8 19.6
% %
Living Set-up
Lives alone 7 115 34 9.8
Lives with 39 % 238 %
immediate 4 63.9 29 68.6
family 11 % 46 %
Lives with 6.6 8.4
extended % %
family 18.0 13.3
Lives with % %
other people or
with dormmates

B. Medical History and Health Status

Among the observed parameters in the medical history
of both groups were their blood group, frequency of
multivitamin intake, history of disease, and frequency of
skipped classes due to hospitalization. For respondents with
anemia, their diagnosis and age when they were diagnosed,
along with their medication and frequency of stress, and
symptoms such as dizziness, tiredness or weakness and skin
paleness were also inquired among the respondents (Table 2).
The study showed that the most prevalent blood type was O+
with 30% (n=104) and 34% (n=21) of the non-anemic and
anemic respondents respectively. This was followed by A+, B+,
AB+, and O-. Regarding the multivitamin intake of
respondents, the majority of anemic respondents take
multivitamins. When asked about their medical history,
diabetes mellitus, hypertension, stroke, and coronary artery
diseases were found to be prevalent among anemic respondents.
Over 60% of this group had a history of hypertension (n=38)
and diabetes (n=37) followed by stroke and CAD with 34%
(n=21) and 16% (n=10), respectively. Seven percent (n=4) had
a family history of cancer while asthma was seen in 5% (n=3)
of the anemic group.

Similarly, the same diseases were most common among non-
anemic respondents with a percentage of 61% (n=212) for
hypertension, 57% (n=196) for diabetes, 28% (n=96) for stroke,
15% (n=51) for CAD and less than one percent of the non-
anemic population had a family history of cancer, asthma and
other diseases. Furthermore, 47% (n=190) of respondents had a
history of inpatient care. Out of this group, 59% (n=36) of
respondents belong to the anemic population and 44% (n=154)

Table.2. Medical History/Health Status of the Respondents

Variable nemic % Non- %
n=61) anemic
(n=347
Blood group
A+ 10 16% 65 19%
A- 0 0% 5 1%
B+ 5 8% 50 14%
B- 0 0% 4 1%
AB+ 4 7% 25 7%
AB- 1 2% 1 0%
O+ 21 34% 104 30%
O- 5 8% 22 6%
No Idea 15 25% 71 20%
Do you have a family
history of any of these
diseases? 6 9.8% 47 135
None 37 60.7 196 %
Diabetes 38 % 212 56.5
Hypertension 10 62.3 51 %
Coronary Artery 21 % 96 61.1
Disease 5 16.4 15 %
Stroke 4 % 4 14.7
No idea 3 34.4 3 %
Cancer 1 % 2 21.7
Asthma 8.2% %
Others 6.6% 4.3%
4.9% 1.2%
1.6% 0.9%
0.6%
Do you take
multivitamins? 2 3% 40 12%
Never 8 13% 64 18%
Rarely 18 30% 80 23%
Sometimes 18 30% 66 19%
Often 15 25% 97 28%
Always
Have you ever skipped
classes due to
hospitalizations or
other medical issues 36 59% 154 44%
that required medical 25 41% 193 56%
attention?
Yes
No
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For Respondents with Anemia:

The age of diagnosis among anemic respondents
varies (Table 3). Fifty-four percent (n=33) of them were
diagnosed between 16-20 years of age while the rest were
diagnosed between 0-5 years old (10%, n=6), 6-10 years old
(8%, n=5), 11-15 years old (25%, n=15) and 21-25 years old
(3%, n=2). Among the respondents, 28% had no knowledge of
what type of anemia they have and out of the 61, 50 (82%)
respondents have taken drug medication or iron supplements to
treat anemia. Stress was also common among the respondents
with 86.6% (n=53) answered that they were under a lot of
stress.

Tiredness, dizziness and skin paleness were common
among anemic respondents. Sixty-six percent experienced
tiredness or weakness often or three to four times a week and at
least 10% (n=6) experience it once every two weeks.
Comparably, 11% (n=7) experience dizziness at least once
every two weeks, 39% (n=24) experience it 3-4 times a week
and 13% (n=8) experience dizziness every day. Regarding the
dull or pale appearance of their skin, almost 96% of the
respondents observe this.

Table 3. Medical History/Health Status of the Anemic Respondents

who medication or| 50 82%

answered 42 95% | iron 11 18%

‘Yes’ in the 2 5% | supplements

previous to treat

guestion anemia?
IDA Yes

No

Thalassemia

Does your skin How often

look unusually do you feel

pale or dull? 2 3% | dizzy? 0 0
Never 3 5% Never 7 11%
Rarely 21 34% Rarely 22 36%
Sometimes 25 41% Sometimes 24 39%
Often 10 16% Often 8 13%
Always Always

C. Lifestyle and Practices

Lifestyle and practices of the respondents are
presented in Table 4. 60.7% (n=37) of anemic and 59.7%
(n=207) of non-anemic respondents eat home-cooked meals
always, while 44.3% (n=27) anemic and 55.3% (n=192) non-
anemic respondents eat fast-food sometimes. 44.3% (n=27) of
anemic respondents rarely exercise, while 34.3% (n=119) of
non-anemic respondents exercise sometimes. In terms of their
smoking habits, 75.4% (n=46) of anemic and 81% (n=281) of
non-anemic students never smoke, but 24.5% (n=15) of anemic
respondents do smoke. Most of the respondents, however, are
meat consumers. Majority or 50.8% (n=31) of anemic and
46.7% (n=162) of non-anemic respondents eat red meat often,
while on the other hand, 37.7% (n=23) of anemic and 49.8%
(n=138) of non-anemic respondents eat vegetables often. With
regards to tea and coffee consumption, the majority of the
anemic (86.9%, n=53) and non-anemic (88.2% n=306) drink
coffee or cocoa after meals, whereas most of them (n=256) only
drink tea rarely after meals. Moreover, most of the non-anemic
respondents (27.1%, n=94) eat breakfast every day, while most
anemic respondents (31.2%, n=19) only eat breakfast rarely.
Lastly, in terms of the respondents’ number of hours sleeping,
most of them get the recommended sleep every night. However,
23% (n=14) of anemic and 16% (n=55) of non-anemic
respondents are sleep deprived, with only less than 5 hours of
sleep.

Table.4. Lifestyles and Practices of the Respondents

Variable Anemic| % Variable | Anemic| %
(n=61) (n=61)
When were How often do
you you feel tired
diagnosed 6 10% | and/or weak 0%
with anemia? 5 8% | and don't know 5%
(Years old) 15 25% | why? 10%
0-5 33 54% Never 66%
6-10 2 3% 0 20%
11-15 Rarely
16-20 3
21-25 Sometimes
6
Often
40
Always
12
Do you know Areyou
what type of under a
anemia you 44 72% | lot of 44 72%
have? 17 28% | stress? 17 28%
Yes Yes
No No
Specific Have you
Anemia ever taken
Diagnosis of drug

Variable Anemic % Non- %
(n=61) anemic
(n=347)
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Eat home-cooked

meals 0 0% 0 0%
Never 0 0% 5 1.4%
Rarely 10 16.3% 27 7.8%
Sometimes 14 23.0% 108 31.1%
Often 37 60.7% 207 59.7%
Always

Eat fast food
Never 0 0% 2 0.6%
Rarely 11 18.0% 65 18.7%
Sometimes 27 44.3% 192 55.3%
Often 22 36.1% 81 23.3%
Always 1 1.6% 7 2.0%

Exercise
Never 1 1.6% 9 2.6%
Rarely 27 44.3% 117 33.7%
Sometimes 19 31.1% 119 34.3%
Often 10 16.4% 61 17.6%
Always 4 6.6% 41 11.8%

Smoke
Never 46 75.4% 281 81.0%
Rarely 6 9.8% 44 12.7%
Sometimes 2 3.3% 14 4.0%
Often 6 9.8% 5 1.4%
Always 1 1.6% 3 0.9%

Eat red meat
Never 2 3.3% 8 2.3%
Rarely 4 6.6% 21 6.1%
Sometimes 16 26.2% 112 32.3%
Often 31 50.8% 162 46.7%
Always 8 13.1% 44 12.7%

Eat vegetables
Never 0] 0% 3 0.9%
Rarely 6 9.8% 24 6.9%
Sometimes 19 31.1% 113 32.6%
Often 23 37.7% 138 49.8%
Always 13 21.3% 69 19.9%

Drink coffee or

cocoa after meal 8 13.1% 41 11.8%
Never 15 24.6% 95 27.4%
Rarely 16 26.2% 81 23.3%
Sometimes 4 6.6% 71 20.5%
Often 18 29.5% 59 17.0%
Always

Drink tea
Never 9 14.8% 71 20.5%
Rarely 19 31.1% 126 36.3%
Sometimes 15 24.6% 83 23.9%
Often 13 21.3% 38 11.0%
Always 5 8.2% 29 8.4%

Tea Frequency

Within 4 6.6% 30 8.6%
meal 40 65.5% 216 62.3%
After meal 17 27.9% 101 29.1%
Not
applicable
Eat Breakfast
Never 2 3.3% 15 4.4%
Rarely 19 31.2% 64 18.4%
Sometimes 18 29.5% 89 25.6%
Often 11 18.0% 85 24.5%
Always 11 18.0% 94 27.1%
Hours of sleep
Less than 5 14 23.0% 55 16.0%
hours 43 70.5% 272 78.0%
5-8 hours 4 6.5% 20 6.0%
Greater
than 8
hours

As for the female respondents, 42% (n=102) of non-
anemic and 33% (n=17) of anemic respondents were identified
to have an irregular menstrual pattern. 54% (n=28) of anemic
and 69% (n=169) of non-anemic respondents answered that
their menstruation lasts for three to five days. Furthermore,
23% of both anemic (n=12) and non-anemic (56) female
respondents experience high menstrual blood loss.

D. Knowledge Regarding Iron Deficiency Anemia

Majority of students who are anemic (n=40, 65%) and
non-anemic (n=279, 80%) know at least three of six factors
(lifestyle habits, physiological factors, pathological factors,
intensive exercise, genetics, and stress) that can lead to anemia
(Table 5). As for knowledge on symptoms associated with
anemia, 86% (n=52) of anemic and 76% (n=265) of non-
anemic students know at least three of five symptoms
(decreased appetite, fatigue, irritability, shortness of breath, and
pale skin color).

In relation to screening for anemia, most anemic
(n=30, 49%) and non-anemic (n=187, 54%) respondents know
that complete blood count (CBC) is the laboratory test used, but
more non-anemic students answered correctly. The majority of
students also know that blood is the specimen of choice
[anemic: (n=56, 92%); non-anemic: (n=319, 92%)], a medical
technologist conducts laboratory testing [anemic: (n=33, 54%);
non-anemic: (n=198, 57%)], and RBC is the blood component
viewed under the microscope [anemic: (n=34, 56%); non-
anemic: (n=208, 60%)].
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When tested on anemia treatment and prevention, Which blood component
results show that less than half of anemic (n=23, 38%) and non- is viewed under the
anemic (n=130, 37%) respondents know that increasing intake microscope for anemia
diagnosis? 27 44% 139 | 40%

of both dietary iron and vitamin C can prevent anemia, while
the majority of anemic (n=39, 64%) and non-anemic (n=217,
63%) students answered that taking multivitamins and iron and
folic acid (IFA) are ways to treat anemia.

Incorrect answer 34 56% 208 60%
Correct answer
How do you prevent

anemia? 0 0% 7 2%
Got no correct 38 62% 212 61%
Table.5. Knowledge of Anemic and Non-anemic Respondents answer 23 38% 128 | 37%
Variable Anemid % Non- | % One correct answer
(n=61) anemic Got all of the correct
(n=347) answers

Which of the following

How can you treat
factors leads to anemia?

anemia? Please select all

Got no correct 0 0% 7 2% that apply. 0 0% 0 0%
answer 3 5% 18 5% Got no correct 22 | 36% | 128 | 37%
One correct answer 18 30% | 43 12% answer 39 64% | 219 | 63%
Two correct answers 13 21% 88 25% One correct answer
Three correct 13 21% 93 27% Got all of the correct
answers 10 16% 67 19% answers
Four correct answers 4 7% 31 9%
Five correct answers
Got all of the correct E. Awareness Regarding Iron Deficiency Anemia
answers The anemic and non-anemic college students have a
What are the symptoms . . -
of anemia? 0 0% p 1% good awareness level regarding anemia (Table 5). Flndlpgs on
Got no correct 1 206 20 6% level of awareness revealed that 27.9% (n=17) anemic and
answer 3 13% | 60 | 17% 35.4% (n=123) non-anemic were aware that anemia is a serious
One correct answer 26 | 43% | 116 | 33% problem. 22.5% (n=78) non-anemic and 29.5% (n=18) anemic
Two correct answers 20 33% | 132 | 38% respondents answered they were extremely aware that anemia
Three correct 6 10% | 17 5 may be due to nutrient deficiency. Most respondents among
answers both groups were aware that it is essential to seek medical

Four correct answers
Got all of the correct
answers
What type of test is used
to diagnose anemia?

attention if symptoms of anemia are suspected; Only <2% in
each group were not aware of it.

Table 6. Awareness of Anemic and Non-anemic Respondents

I 1 o) - o)
Incorrect answer 31 51% 160 | 46% Variable ?:_6211'; & a:::wic &
Correct answer 30 | 49% | 187 | 54% - (n=347)
:g:;;::;??ﬂ::; in Anemia is a health
0% 1 3%
anemia screening? 5 8% 28 8% prObll\’le(;?Aware g g 20/2 30 g nyz
| 2% 1 2% . ' X
g:ﬁ;ﬁcz::;‘;"rer 56 | 92% | 319 | 92% Slightly Aware | 17 | 27.9% | 123 [35.4%
Which the listed Aware 16 26.2% 78 22.5%
me(;iccaf‘g"e‘;rs‘gnn; i'ss € Very Aware 12 | 377% | 115 |331%
Extremel
tasked to conduct Aware y
laboratory testing for 28 46% | 149 | 43% Nutrient
ia? 33 54% 198 57% ..
a”e”:;imect swer ° ° Deficiency 2 3.3% 12 |35%
Correct answer Not Aware 7 11.5% 47 13.5%
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Slightly Aware 22 36.1% 106 30.5%
Aware 12 19.7% 104 30.0%
Very Aware 18 29.5% 78 22.5%
Extremely
Aware

Medical Attention
Not Aware 1 1.6% 4 1.2%
Slightly Aware 1 1.6% 20 5.8%
Aware 24 39.3% 91 26.2%
Very Aware 19 31.1% 108 31.1%
Extremely 16 26.2% 124 35.7%
Aware

Sources of Iron
Not Aware 0 0.0% 6 1.7%
Slightly Aware 7 11.5% 42 12.1%
Aware 13 23.0% 100 28.8%
Very Aware 16 26.2% 89 25.6%
Extremely 24 39.3% 110 31.7%

Aware

Anemia can be

prevented 3 4.9% 20 5.8%
Not Aware 10 16.4% 62 17.9%
Slightly Aware 21 34.4% 98 28.2%
Aware 13 21.3% 95 27.4%
Very Aware 14 23.0% 72 20.7%
Extremely
Aware

Severe anemia is

life-threatening
Not Aware 2 3.3% 15 4.3%
Slightly Aware 4 6.6% 36 10.4%
Aware 19 31.1% 89 25.6%
Very Aware 12 19.7% 79 22.8%
Extremely 24 39.3% 128 36.9%
Aware

Treated by Iron
Not Aware 2 3.3% 22 6.3%
Slightly Aware 7 11.5% 65 18.7%
Aware 17 27.9% 117 33.7%
Very Aware 13 21.3% 79 22.8%
Extremely 22 36.1% 64 18.4%
Aware

Vitamin C helps in

Iron absorption
Not Aware 2 3.3% 40 11.5%
Slightly Aware 13 21.3% 76 21.9%
Aware 21 34.4% 102 |29.4%
Very Aware 13 21.3% 70 20.2%
Extremely 12 19.7% 59 17.0%
Aware

Regular Exercise
prevent anemia

Not Aware 2 3.3% 32 9.2%
Slightly Aware 19 31.1% 94 27.1%
Aware 19 31.1% 122 35.2%
Very Aware 11 18.0% 61 17.6%
Extremely 10 16.4% 38 11.0%
Aware
Sterile Syringe

Not Aware 2 3.3% 28 8.1%
Slightly Aware 3 4.9% 38 11.09
Aware 19 31.1% 81 23.39
Very Aware 10 16.4% 55 15.99
Extremely 27 44.3% 145 41.89
Aware

It is also evident that most of the respondents were
aware that red meat, vegetables, beans, and nuts, among others,
are great sources of iron. 39% (n=24) anemic respondents and
32% (n=110) non-anemic respondents were extremely aware of
this, while the rest had at least heard about it. 34.4% (n=21)
were anemic and 28.2% (n=98) were non-anemic respondents
that answered that they were aware of anemia prevention. On
top of that, 36.9% (n=128) non-anemic and 39.3% (n=24)
anemic respondents were extremely aware of severe anemia
being a dangerous and life-threatening condition. When asked
if they were aware that iron tablets could treat some types of
anemia, 36.1% (n=22) of anemic and 33.7% (n=117) non-
anemic respondents were extremely aware.

On the other hand, the role of vitamin C in iron
absorption was not known to 11.5% of non-anemic respondents
and 3.3% of anemic respondents. 21.9% (n=13) of anemic
respondents and 21.3% (n=76) of non-anemic respondents were
only slightly aware of the role of vitamin C in iron absorption,
while the rest were either very aware or extremely aware. Only
3.3% (n=2) anemic and 9.2% (n=32) non-anemic respondents
were not aware that regular exercise could prevent anemia.
Lastly, the findings of this study show that 41.8% (n=145) non-
anemic and 44.3% (n=27) anemic respondents were extremely
aware that a sterile syringe is used during blood collection.

V. DISCUSSION

A. Socio-demographic Profile

Anemia is frequently present in female respondents
which was supported by the World Health Organization [7],
wherein prevalence was mostly present in 15-49-year-old
women, within are college students. Female physiology also
contributes to the risk of developing anemic conditions such as
menstrual or gynecological issues for non-pregnant women.
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Age is also present as a risk factor for females who are much
older, compared to males. In terms of financial statuses, most
respondents belonged to the low-income group which inhibits
them from acquiring the proper medical needs and nutrition to
combat or avoid iron deficiency anemia than higher income
groups.

Since most students live with their immediate families or
parents, they are able to share resources, participate in decision-
making, obtain emotional support, and modeling of health
habits which improves the mental and overall health of the
respondents [8]. These findings contrast with the study that the
risk of developing anemia is more prevalent in individuals who
live alone [9].

No prevalence can be inferred to the marital status, ethnicity,
and religion of the respondents due to all of them having the
same status -- single, Filipino, and Roman Catholic,
respectively.

B. Medical History/Health Status

This study revealed that O+ has was the most
prevalent blood group among anemic respondents and such
finding is critical in the diagnosis of iron deficiency anemia.
Past studies have reported that individuals with blood group O+
have the lowest hemoglobin levels and the lowest serum iron
and transferrin saturation, contributing to the risk of
manifesting symptoms of anemia [10, 11].

A history of hypertension and diabetes were most common
among both groups of respondents with a prevalence of 61%
(n=250) and 57% (n=233), respectively. Stroke and coronary
artery diseases were also prevalent among the population.
However, there were only a few studies that prove the
relationship between these comorbidities and anemia. In a study
conducted in the United Kingdom, it was found that mortality
risk was higher among diabetic patients with anemia [12].
Contrary to the findings of the present study, the same UK study
concluded that diabetic patients without cardiovascular disease
but were diagnosed with anemia face similar mortality risks as
those cardiovascular disease survivors with diabetes without
anemia [12].

Subsequently, the majority of the respondents, both anemic and
non-anemic, take multivitamins on a regular basis. Studies
show that multivitamins intake is effective in preventing and
controlling anemia, providing essential vitamins such as
Vitamins A, B12, folate, C, D and E [13]. Nevertheless, it
should be noted that aside from taking multivitamins, a healthy
eating is still considered the best way to address vitamin
deficiencies.

In the present study, it was revealed that the majority of anemic
respondents have experienced hospital confinement due to their
condition, resulting in missing classes. Supporting this finding,
various publications found that having anemia can increase the
possibility of hospitalization and may constrain the academic
responsibilities of anemic college students [14].

For respondents with anemia:

Most studies were focused on the diagnosis of anemia
in preschool-age children falling between the 0-5-year-old age
group. Recent data from the World Health Organization
(WHO) claim that this age group has the highest prevalence of
anemia. However, in the present study, it was revealed that
more than half (54%) of the respondents with anemia were
diagnosed during early adolescence, while the least respondents
were diagnosed during late adolescence or early adulthood.
This finding is explained by the age-related changes in
laboratory values such as the decrease in hemoglobin levels in
older age groups which affect the diagnosis of anemia [15].
Findings revealed that 82% of the anemic respondents have
taken drug medication or iron supplements to treat anemia. This
is helpful to minimize iron loss and even reverse IDA. In almost
all cases, the proper administration of iron supplements is a
significant aspect of anemia control programs, and it should be
considered as one of the several strategies to combat iron
deficiency anemia [16]. In contrast to this, stress is a significant
issue that leads to the worsening of health problems and is
commonly experienced by the respondents. It may cause
decreased serum iron and it affects the vitamin metabolism in
the body [17]. In addition, excessive stress hinders the
production of hydrochloric acid in the body which is important
for the integration of iron and proteins thus constant stress may
contribute to manifestation of signs and symptoms of anemia.
Constant feeling of tiredness was common among anemic
respondents.

This is brought about by the lack of iron in their system which
is used as a building block for red blood cells that transport
oxygen around the body. In addition, dizziness is also expected
in anemic individuals due to decreased blood flow to the brain.
In that event, frequent manifestation of these symptoms may
hinder the learning process and diminish the ability of students
to concentrate. Furthermore, skin paleness is considered as a
direct cause of low red blood cell amount in an anemic person
explaining its increased prevalence among the anemic
respondents.
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C. Lifestyle and Practices

Anemia, specifically IDA, is a global nutrition-related
issue caused by lack of iron in the diet. Since home-cooked
meals are taken with iron supplements to reduce incidence of
IDA among populations at risk, it may contribute to the
prevention of anemia [18]. For lifestyle and practices, most of
the respondents eat home-cooked meals every day and fast food
1-2 times a week. Even so, the majority (99.4%) of the anemic
and non-anemic respondents were consumers of fast-food
meals that are deficient in nutrients and virtually entirely devoid
of fruits, vegetables, and fiber [6]. Most non-anemic students
exercise more frequently than anemic students. Exercise
promotes blood cell formation that may increase levels of
hemoglobin. Majority of respondents are also non-smokers, but
24.5% who are anemic do smoke which affects hematopoiesis
and induce anemia by negatively affecting hematopoiesis [19].
Most of the anemic and non-anemic respondents or 96.7% and
97.7% respectively, consume red meat either occasionally or on
a daily basis. Consumption of red meat is important in acquiring
heme-iron, making it an important source of iron [20].
Moreover, this study found that vegetable consumption was
commonly practiced among anemic and non-anemic
respondents. Habitual consumption of vegetables rich in amino
acids enhances the bioavailability of iron and lessens the burden
of IDA [21]. Regarding beverage consumption among the
respondents, correlations between usually drinking coffee or
cocoa in acquiring IDA are significant. The majority of
respondents drink coffee or cocoa after meals, whereas most
only drink tea rarely after meals. It was reported that individuals
who usually drink coffee were 1.7 times more likely to suffer
from IDA than those who do not [22]. Moreover, tea suppresses
iron absorption and when consumed in great quantities, can
cause iron deficiency anemia [23]. Most respondents with
anemia only eat breakfast rarely, but most who are non-anemic
always eat breakfast. People who often skip breakfast are
unable to meet the nutrients needed for hemoglobin production
[24]. Lastly, the majority of students in both groups get 5-8
hours of sleep and only some are sleep-deprived, but it is in
contrast with other studies that have reported that sleep quality
is worse in patients with IDA since it is associated with long-
lasting alteration in the temporal organization of sleeping
patterns [25].

Results revealed that although the majority of female
respondents have a regular menstruation and moderate
menstrual blood volume, 42% (n=102) of non-anemic and 33%
(n=17) of anemic female respondents were still identified to

have irregular menstrual patterns and 23% of both anemic and
non-anemic females experience high menstrual blood loss.
Irregular menstrual pattern accompanied by heavy menstrual
bleeding increases the risk for anemia among females at age of
fertility [26]. Furthermore, 42% (n=22) of anemic respondents
and 27% (n=66) of non-anemic respondents have a
menstruation flow greater than 5 days wherein in the study
among 10-19 years old girls in north West Ethiopia, duration of
menstruation flow was observed to be a risk factor in
developing anemia [27].

D. Knowledge Regarding Iron Deficiency Anemia

The knowledge of anemic and non-anemic college
students on iron deficiency anemia (IDA) in terms of the
diagnosis, treatment and prevention was evaluated using an 8-
item questionnaire. Two questions assessed knowledge on
factors and symptoms of IDA, four questions are related to
anemia screening, and the last two questions pertain to anemia
prevention and treatment.

Results show that most anemic (65%) and non-anemic (80%)
college students know at least three of six factors leading to
anemia. Factors that may contribute to IDA include lifestyle
habits such as intensive exercise or smoking, physiological
factors like pregnancy, and pathological factors including
chronic illness or parasitic infections. Genetics may also lead to
iron-refractory IDA [28], while stress has been found to lead to
a decrease in serum iron and inhibition of erythropoiesis [17].
Meanwhile, the majority of anemic (86%) and non-anemic
(76%) students know at least three of five common symptoms
of IDA reported in other studies, including decreased appetite,
irritability, pallor of the skin, fatigue and shortness of breath
[18, 29].

Regarding anemia screening, the majority are knowledgeable
on the laboratory test (49% anemic, 54% non-anemic),
specimen of choice (SOC) (92% anemic, 92% non-anemic),
blood component analyzed (56% anemic, 60% non-anemic),
and medical personnel conducting the screening test (54%
anemic, 57% non-anemic). Complete blood count (CBC) is the
screening test for anemia and not stool culture, which only aids
in identifying Gl bleeding as a cause of anemia [30]. The SOC
for CBC is blood because it allows examination of hematologic
components and determination of serum iron level and iron
stores [31], and the sole blood component viewed is the RBC,
as decreased levels indicate low iron stores in the body [32].
Since medical technologists are specifically trained and
licensed to perform laboratory tests, only they can perform
CBC for anemia screening.
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On knowledge of anemia treatment and prevention, results
show that most anemic (62%) and non-anemic (61%) students
know only one of two ways to prevent anemia, but 64% of
anemic and 63% of non-anemic students know two ways to
treat anemia. Anemia prevention includes eating vitamin C-rich
fruits and taking vitamin C, as it enhances absorption of iron
from food and influences the kinetics of iron metabolism and
usage of iron for RBC production [33]. If anemia can be
prevented, it can also be treated with intake of multivitamins
and supplementation of iron and folic acid, which are often
prescribed for IDA and megaloblastic anemia [34].

E. Awareness Regarding Iron Deficiency Anemia

A 10-item questionnaire was used to assess the level
of awareness of anemic and non-anemic college students. It was
seen that most of the respondents were “aware” to “extremely
aware” regarding the causes and treatment of IDA as well as the
risks and preventive measures associated with anemia.

The findings of this study show that most anemic (100%) and
non-anemic (99.6%) respondents are well aware of the fact
stated by WHO that anemia is a serious global public health
problem. Anemia requires a thorough examination to determine
its underlying etiology as there are many forms of anemia each
with its own cause. This study reported that 96.5% of anemic
and 96.7% of non-anemic respondents respectively knew that
some types of anemia can be inherited, and severe anemia is
life-threatening (95.7% anemic, 96.7% non-anemic).

In general, non-anemic respondents have a basic understanding
of the risks and prevention of IDA. However, a small
percentage of both groups were unaware of the following
variables; 5% (n=3) anemic and 6% (n=20) non-anemic were
not aware that anemia can be prevented. Consistently, 3% (n=2)
anemic and 11.5% (n=40) non-anemic said that they were not
aware of the role of vitamin C in iron absorption as well as the
benefit of regular exercise wherein 3% (n=2) anemic and 9.2%
(n=32) non-anemic had no idea about it.

The human diet requires iron-rich food such as red meat and
vegetables among others as a source of bioavailable heme iron.
In our study, it was fortunate to note that only 2% (n=6) of non-
anemic respondents claimed that they had no idea about it while
the rest were extremely aware of it. Regular consumption of red
meat and vegetables was associated with better iron status than
those who had inadequate portions of such [4].

In terms of their awareness on laboratory examination,
compared to the 3% (n=2) anemic respondents, 8% (n=28) of
non-anemic respondents were not aware of the use of sterile
syringes in blood collection taking into consideration that these

non-anemic respondents have not been able to go to a
laboratory for anemia diagnosis. The majority of the
respondents have a good level of awareness regarding anemia.
However, it was also revealed that there was no difference in
the level of awareness between anemic and non-anemic
respondents.

VI. CONCLUSION

From the analysis of data gathered and as shown by

the findings of this study in which scores of both groups in most
questions regarding anemia are adjacent to each other, the
following conclusions are drawn. First, there was no difference
in the lifestyle choices and health-related practices of anemic
and non-anemic college students in Metro Manila.
Additionally, both groups of respondents have sufficient
knowledge and awareness regarding Iron Deficiency Anemia
especially on its risk factors, symptoms, causes, diagnosis,
treatment, and prevention.
The current findings of this study shall serve as a reference for
future endeavors which will focus on the prevalence of anemia
among college students, the impacts of behavior and medical
knowledge on its occurrence and other associated factors. The
researchers recommend utilizing a different sampling approach
and a larger sample size to further understand the distribution
and characteristics of the target population.
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