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ABSTRACT

Background. The 2019 Expanded National Nutrition Survey results showed that the contribution of fruits and
vegetables (FV) in the one-day food intake of adolescents only accounted for 2.6% and 5.9%, respectively. Numerous
literatures also stated that insufficient intake of FV is associated with the development of most non-communicable
diseases.

Objectives. This study was undertaken to compare the knowledge and consumption of FV between selected
respondents from public and private SHS in Imus City.

Methods. The study used a descriptive research design, and convenience sampling was done to gather respondents.
A self-administered questionnaire was developed and the level of knowledge on FV was classified into low, fair, and
good. In the evaluation of FV amount consumption, the Daily Nutrition Guide Pyramid for Teens was used. The data
were reported in mean, mode, and percentages.

Results. More public SHS (49%) obtained a good level of knowledge on nutrient contents of FV, and consumed fruits
(61%) more than the recommended daily serving. While more private SHS (96%) had a good level of knowledge of
its health benefits but consumed vegetables (67%) less than the recommended daily serving. Their most consumed
vegetables were dahon ng sili and garlic. The most consumed fruits were Indian mango and pear. Squash (47%) was
the most liked vegetable by both groups. The majority of public SHS identified banana (37%) as their most liked fruit
while it was mango (22%) for the majority of private SHS. Public SHS respondents were also recorded to have a lower
average estimated family expenditure on FV.

Conclusion. The study concluded that both public and private SHS do not consume adequate amounts of FV despite
their good level of knowledge of its nutrients and health benefits.
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INTRODUCTION

Fruits and vegetables (FV) are considered to be an

@ @ @ @ essential part of a healthy diet as they contain many vitamins
and minerals that are beneficial to the body including

vitamins A, C and E, magnesium, zinc, phosphorus, and
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communicable diseases (NCDs).* According to the World
Health Organization, noncommunicable diseases account
for 41 million deaths or 71% of all deaths globally each
year and inadequate FV consumption was attributed to
the estimated 3.9 million deaths worldwide in 2017.
One of the predictors of FV intake is nutrition knowledge
aside from age, income, presence of elders, and nutrition
attitudes.® It is also considered an important pathway to
dietary intervention.® A study in 2018 also showed that low
intake of FV among students was associated with their low
knowledge of the recommended daily intake of these food
items.” Among Filipinos, FV consumption is being held
back for several reasons including their lack of knowledge of
its benefits.® Socioeconomic factors also affect FV intake as
evidence stated that consumption of these food items varied
across neighborhoods with lower consumption recorded
among socioeconomically disadvantaged ones probably
because of, at least, poorer access in these neighborhoods to
FV stores.” These socioeconomic factors have been usually
measured in previous studies in terms of income, education,
and occupation as these add up to inequalities in health
and nutrition among all age groups.”® It was also found
that Filipino schoolchildren and adolescents belonging to
low-income families and residing in rural areas have highly
inadequate nutrient intake and were consuming substantially
fewer servings of vegetables.!®! However, these results were
not consistent with other studies since Ferreira et al. (2019)
found that students from public schools, who mostly came
from less privileged families, in Uberlandia, Minas Gerais,
Brazil have higher energy intake from fresh/minimally
processed foods, which included many FV, compared to
students from private schools whose energy intake mostly
came from ultra-processed foods and sugar.'?

Awareness and adherence to a healthier diet are still
evidently a challenge. In an explorative study conducted
among college students in the US common barriers mentioned
were time constraints, unhealthy snacking, convenience,
high-calorie food, stress, high prices of healthy food, and easy
access to junk food.” In the Philippines, an unhealthy diet
was reflected in the result of the 2019 Expanded National
Nutrition Survey wherein stunting among adolescents was
still of medium prevalence at 26.8% while there was a serious
wasting prevalence at 11.7% of individuals under the said
age group.™ It was also found that the Filipino diet lacks
nutrient-dense foods such as FV among young adults and
adults based on the 2013 Philippines National Nutrition
Survey.! Filipino adolescents consume more fat, sweetened
beverages, and not enough FV which results in inadequate
intake of fiber and some nutrients.”’ It is also during this
critical period that their dietary practices can serve as the
foundation of their lifestyle and dietary habits as they age."

Characterized by its population and industrialization,
Imus City is considered as one of the fastest-developing towns
in Cavite.”® According to the 2015 Census of Population, this
town is home to 403,785 people and was proclaimed as a city

in 2012 as it became the accelerating point of commercial,
trading, and industrial activities in the locality.’* It was
found that urbanized areas, such as Imus City, experiencing
rapid development and an increase in population are facing
a “nutrition transition” process which may affect the lifestyle
and dietary practices of the people, accordingly.'” During this
process, the pattern of food intake migrates from traditional
diets towards high intakes of fatty, sugary foods, and highly
processed food products thus, people are at higher risk of
having non-communicable diseases.’ This was reflected in
the top ten leading causes of mortality among adolescents in
Cavite last 2018 which included heart diseases, a preventable
disease through lifestyle modifications such as having a
healthy diet rich in FV."*® Current issues on such matters were
aggravated by the occurrence of the COVID-19 pandemic
that affected almost all aspects of human life leading to a
dramatic loss of lives and challenges to public health, food
systems, and livelihood while economic and social damages
of this global crisis resulted to tens of millions of people at
risk of belonging into extreme poverty and probable increase
of undernourished individuals up to 132 million by the end
of 2020.2 As reflected in the Philippines, local transport
restrictions created supply-chain bottlenecks specifically
for production inputs and product distribution especially
of perishable foods like FV that affected food accessibility
in areas where social mobility was strictly reduced.?

The increasing prevalence of unhealthy diets involve
low consumption of FV among adolescents demanded
further study to offer additional knowledge on the issue. This
study can provide information on adolescents from Imus
City about their FV consumption in consideration of their
socioeconomic status. This can be a basis for the development
of interventions to educate and promote its consumption
in Imus City. This is vital for the growth and development
of adolescents enabling them to meet their nutritional
requirements and establish proper diet practices during
this period. Thus, lowering their risks of developing adverse
health conditions related to low consumption of FV such as
non-communicable diseases.

METHODS

Research setting

Data gathering was done in Imus City, Cavite from
April 27 to June 2 2021. The recruitment of participants was
from April 27 to June 1,2021. Recruitment was immediately
closed after the required number of participants was achieved.
Online social media platforms were used as data-gathering
sites.

Research design

This comparative study used a quantitative descriptive
design as the knowledge and consumption of FV of selected
respondents from public and private Senior High School
(SHS) were described and compared.
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Respondents and sampling technique

'The respondents of this study included 100 SHS students
from all public (n=49) and private (n= 51) SHS in Imus City,
Cavite enrolled for S.Y. 2020-2021. Convenience sampling
was used as a nonprobability sampling technique to collect
respondents efficiently as this study was conducted during
the lockdown. The total number of grades 11 and 12 students
enrolled for S.Y. 2020-2021 was 11,435. The number of
respondents was based on a 95% confidence level and a 10%
margin of error.®

Inclusion criteria

Respondents must be currently enrolled as either grade
11 or grade 12 students in any SHS in Imus City, Cavite
for S.Y. 2020-2021, adolescents aged 10 to 19 years old, and
residents of Imus City who agreed and signed the informed
assent forms.

Exclusion criteria

SHS students who transferred schools or dropped out
during S.Y. 2020-2021, moved residences outside Imus City,
Cavite, and/or did not sign in the informed assent forms
were not included in the study.

Materials

The materials used in the study included a digital
survey questionnaire made in Google forms to describe
respondents’ knowledge and socioeconomic status, and a
semi-quantitative food frequency questionnaire (FFQ) to
assess the amount, kind, and frequency of their consumption
of FV. The first part contained a total of eight questions
where one of which was about the nutrient contents for a
maximum score of ten, and two for the health benefits of
FV for a maximum score of also ten. Four questions were
about the respondents’ socioeconomic status based on
their monthly family income, their usual FV sources, and
estimated monthly family expenditure on these food groups.
'The semi-quantitative FFQ included respondents’ commonly
consumed vegetables and fruits. The FFQ_was also used to
measure the amounts and frequencies of the respondents’
intakes of their commonly consumed FV for the past year.
Other questions related to FV consumption such as their
most liked FV were asked as open-ended questions. All of
these were validated by assistant professor Dr. Aimee Sheree
A. Barrion and underwent participating pretests to a small
portion of the target population.

Data collection procedure

Validated and pre-tested questionnaires
disseminated through social media platforms including
Facebook, Messenger, and Twitter to maximize its reach.
Important details of the study such as the inclusion were
initially presented to the public to filter out those who were
willing to answer the survey but did not fit those criteria.

were
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Table 1. Classification on the Level of Knowledge of FV#

Level of knowledge Score

Poor (<50%) 0-10
Fair (51%-69%) 11-14
Good (>70%) 15-20

Informed assent forms were then given to the respondents
before allowing them to answer the survey and the FFQ.
Both of these were self-administered. After gathering all data
needed from the respondents, data organization, analysis,
and interpretations were conducted.

Data processing and analysis

Results gathered from respondents from public schools
were separately presented from the results obtained from
private school students to show a comparison. Descriptive
statistics such as frequencies, means, and percentages were
used to describe the respondents’ socioeconomic status
and knowledge of the nutrients and health benefits of FV.
Respondents’ family monthly income was the basis for
classifying their socioeconomic status and was interpreted
based on the income cluster classifications from the
Philippine Institute for Developmental Studies.*

The socioeconomic statuses of respondents from public
and private schools were compared using percentages and
modes. To describe the respondents’ knowledge of FV based
on its nutrient components and health benefits, a classification
in the study of Rohin et al. was used.” Only the 20 questions
involving these topics were scored and the respondents’
scores were interpreted based on the classifications on the
level of knowledge in Table 1.

Results regarding the knowledge of respondents from
public and private schools were then compared to each other
using percentages. The amount of FV consumption was
evaluated by comparing the respondents’ total consumption
of these food groups per day to their recommended intakes
based on the Daily Nutritional Guide Pyramid for Teens
which was both recommended to be at three servings per
day® and the proportions of the respondents who met and
did not meet the recommended daily serving intake were
obtained. The kind of FV consumed by the respondents
was then analyzed using a measure of central tendency,
which is mean, to determine their most consumed FV and
their corresponding average amount of consumption per
day. Afterward, the usual consumption pattern of the most
consumed FV was presented as well. The mode was also
used to present the most liked vegetable and fruit of the
respondents while the reasons for such were coded, classified,
and analyzed using mode. Usual sources of FV among
respondents who belong to households that consume these
food groups were identified using percentages while their
families’ estimated amount of monthly expenditure on FV
was presented using percentages and mean.
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Ethical considerations

Informed assent forms were given to the respondents
before conducting the survey. Through this, the respondents
were given a gist of the background, objectives, significance,
and data gathering procedure of the study. They were also
informed that they would not be harmed throughout the
process and that they may voluntarily withdraw or choose
not to participate in the study. All of the respondents’
information will remain confidential and were only used for
research purposes.

RESULTS

Respondents’ profile

This study involved 100 respondents composed of 49
public SHS students and 51 private SHS students from
Imus City, Cavite. They were further classified based on their
socioeconomic status with respect to their monthly family
income. The majority of public SHS students belonged to the
poor (51%) income cluster. On the other hand, private SHS
students mostly belonged to the lower middle-income class
(24%) and middle middle-income class (24%). There were
also some private SHS students who were classified under
upper middle-income class (10%), upper-income class (2%),

Table 2. Knowledge of Nutrients and Health Benefits of FV

Public
School (%)

What do you think are the nutrients present in fruits and vegetables?

Questions

e Dietary fiber 69
e Vitamin A 88
e Vitamin B complex 67
e Vitamin C 98
e Vitamin E 84
e Vitamin K 49
e Calcium 63
e Magnesium 67
e Potassium 82
e Iron 63
e None of the above 0
e Do not know 0
Questions

Do you think fruits and vegetables can improve 100 0
your health?

and rich-income (4%) clusters. This supports the knowledge
that students from public schools mostly come from less
privileged families than those from private schools.”

Knowledge on nutrients and health benefits of FV

All respondents from both public and private SHS
(100%) said they eat fruits and vegetables. Nineteen (39%) of
public and 15 (29%) of private SHS respondents identified all
of the nutrients commonly found in FV. On the other hand,
37 (76%) of public and 35 (69%) of private SHS respondents
were able to identify all the health benefits of consuming FV.

Table 2 shows that 98% of respondents from public SHS
know that FV has vitamin C, while vitamin A (88%), vitamin
E (84%), potassium (82%), and dietary fiber (69%) were also
among the nutrient components of FV that they know. None
from public SHS answered “Do not know” and “None of
the above.” The majority of respondents from private SHS
also know that vitamin C (96%) is found in FV aside from
other nutrients commonly identified as well which include
vitamin A (84%), potassium (76%), dietary fiber (71%),
and vitamin E (71%). One respondent from private SHS
answered, “Do not Know.”

The respondents from public SHS are aware that
the health benefits of FV include the reduction of risk of

Table 3. Level of Knowledge on Nutrients and
Health Benefits of FV

Public Schools

Private

School (%) Private Schools

Do you think the following health benefits can be obtained by consuming
fruits and vegetables?

e Improves gastrointestinal health 92 8
e Prevents overweight and obesity 96 4
e Reduces the risk of cardiovascular diseases 100 0
e Prevents diabetes 100 0
e Reduces risk of cancer 94 6
e Strengthens immunity 98 2
e Improves bone health 92 8
e Improves mental health 90 10
e Prevents non-communicable diseases 90 10

n % ] %
71 Nutrients
84 Level of knowledge
Y Poor 13 27 18 35
26 Fair 12 24 11 22
71 Good 24 49 22 43
i; Total 49 100 51 100
59 Health Benefits
76 Level of knowledge
59 Poor 0 0 1 2
0 Fair 4 8 1 2
1 Good 45 92 49 96
Total 49 100 51 100
100 0
100 0
100 0
100 0
100 0
92 8
100 0
92 8
82 18
90 10
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cardiovascular diseases (100%) (e.g., hypertension, coronary
heart disease, stroke, and heart failure) and diabetes
prevention (100%) aside from immunity strengthening (98%)
and obesity prevention (96%). Meanwhile, it was shown that
respondents from private SHS know that consuming FV can
improve gastrointestinal health (100%), prevent overweight
and obesity (100%), reduce the risk of cardiovascular diseases
(e.g., hypertension, coronary heart disease, stroke, and heart
failure) (100%), prevent diabetes (100%), and strengthen
immunity (100%) (Table 2).

In Table 3, the respondents’ level of knowledge of the
nutrient contents and health benefits of FV was classified.
Results showed that both the respondents from the public
(49%) and private (43%) SHS had a good level of knowledge
on its nutrients. While majority of the public (92%) and
private (96%) SHS had a good level of knowledge of its
health benefits.

Knowledge and Consumption of Fruits and Vegetables

Consumption of FV

Table 4 shows that 51% of public and 67% of private
SHS respondents consumed less than 3 servings of vegetables.

On the other hand, the majority of the respondents from
public SHS were found to consume more than 3 servings
per day of fruits (61%) while it was 49% for private SHS
respondents.

In Table 5, it was shown that dabon ng sili was the most
consumed vegetable by the respondents from public SHS
with an average amount of consumption of 90 grams per
day wherein 100% of its consumers in the group consume it
usually on a daily basis. In private SHS respondents, the most
consumed vegetable was garlic with an average amount of
consumption of 53 grams per day and its usual consumption
pattern was daily as well as stated by 72% of its consumers in
the group. Other similar vegetables commonly eaten by the
two groups include onion, malunggay, kangkong, and garlic.

Table 4. Evaluation of the Daily Amount of Intake of Fruits and Vegetables

Public School Private School
(;rfog;iﬁ,r?:tl;?(z Vegetables Fruits Vegetables Fruits
n % n % n n %
Less than 3 servings 25 51 10 20 34 67 18 35
At 3 servings 5 10 9 18 3 6 8 16
More than 3 servings 19 39 30 61 14 27 25 49
Total 49 100 49 100 51 100 51 100

Table 5. Consumption of FV in Public and Private SHS

Average Amount of

Usual Consumption

Consumption (grams/day) Pattern b e
Public Schools
Most consumed vegetables
Dahon ng sili 90 Daily 100
Onion 58 Daily 81
Most liked vegetable
Squash 29 Perceived health benefits, taste, nutrient density
Most consumed fruits
Indian mango 140 Daily 100
Banana 116 Daily 72
Most liked fruit
Banana 37 Nutrient density, perceived health benefits, taste,
affordability, convenience, environment
Private Schools
Most consumed vegetables
Garlic 53 Daily 72
Leeks 51 Daily 67
Most liked vegetable
Squash 18 Perceived health benefits, taste, suitable in many dishes
Most consumed fruits
Pear 164 Daily 37
Dragon fruit 134 Yearly 68
Most liked fruit
Mango 22 Taste, nutrient density, perceived health benefits, accessible
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Indian mango was the most commonly consumed fruit
by the respondents from public SHS wherein its average
amount of consumption per day was 140 grams and all of its
consumers in the group stated that it was usually consumed
daily while the most commonly consumed fruit was pear
for private SHS respondents with an average amount of
consumption per day of 164 grams and its usual consumption
pattern was also daily as stated by all of its consumers in the
group. Other fruits that were similarly consumed mostly by
both groups include banana, dalandan, mango, papaya, Indian
mango, and pear. Squash was the most liked vegetable for
both groups wherein 29% and 18% of respondents from
public and private SHS enumerated it, respectively. The
majority of the respondents from public SHS referred to
their perceived health benefits of squash (43%) specifically,
its effect on eyesight improvement as the leading reason for
their preference for this vegetable. Banana (37%) was the
most liked fruit by the majority of public SHS respondents
because of its nutrient density (28%). Meanwhile, mango
(22%) was the most liked fruit by private SHS respondents
mostly due to its taste (64%) (Table 5).

Level of knowledge and consumption of FV based
on SES

In Table 6, it was shown that most respondents in both
public (55%) and private (73%) have less than six servings of
FV per day. Only around 41% of public and 27% of private

SHS consume more than six servings of FV.

The majority of the respondents in each income cluster
have a good level of knowledge on the nutrients and health
benefits of FV except for those under the lower middle-
income class (58%) in private SHS, wherein most are classified
to have a fair level of knowledge. All respondents classified
under the upper middle-income class (100%), upper-income
class (100%), and rich-income (100%) clusters have a good
level of knowledge. In terms of FV consumption per day,
an inconsistent pattern of their adequacy of intakes based
on socioeconomic status was observed. The majority (73%)
of private SHS respondents were recorded to have less than
the recommended amount of FV intake per day despite them
mostly having a good level of knowledge on the nutrients

and health benefits of FV.

Procurement and expenditure on FV

'The majority of respondents from both groups identified
wet and dry markets or palengke as their usual source of FV.
Specifically, 42% of respondents from public SHS and 56%
from private.

Table 7 shows that public SHS respondents were
recorded to have a lower average of estimated monthly
family expenditure on FV. Among respondents from public
SHS, PhP 0-500 (35%) and PhP 501-1000 (35%) were the
most common estimated monthly family expenditure on
vegetables with an average of PhP 1420.20 which was lower
than that of respondents from private SHS which amounted
to PhP 1998.04. PhP 501-1000 (31%) was also the most
common estimated monthly family expenditure on vegetables
of the latter group.

Table 6. Socioeconomic Status, Level of Knowledge, and Consumption of Fruits and Vegetables of Respondents from Public and

Private Senior High School

Level of knowledge

Total Consumption

Income Cluster Fair Good <6 servings At 6 servings >6 servings
Frequency (%)

Public
Poor 0 7 (28%) 18 (72%) 14 (56%) 1(4%) 10 (40%)
Low-income class (but not poor) 0 4 (44%) 5(56%) 4 (44%) 0 5(56%)
Lower middle-income class 0 3 (23%) 10 (77%) 8 (62%) 1(8%) 4 (31%)
Middle middle-income class 0 0 2 (100%) 1 (50%) 0 1 (50%)
Upper middle-income class 0 0 0 0 0 0
Upper-income class (but not rich) 0 0 0 0 0 0
Rich 0 0 0 0 0 0
Total 0 14 (29%) 35 (71%) 27 (55%) 2 (4%) 20 (41%)
Private
Poor 1(11%) 2 (22%) 6 (67%) 5(56%) 0 4 (44%)
Low-income class (but not poor) 0 1(10%) 9 (90%) 8 (80%) 0 2 (20%)
Lower middle-income class 0 7 (58%) 5(42%) 9 (75%) 0 3(25%)
Middle middle-income class 0 4 (33%) 8 (67%) 10 (83%) 0 2 (17%)
Upper middle-income class 0 0 5(100%) 4 (80%) 0 1 (20%)
Upper-income class (but not rich) 0 0 1 (100%) 0 (0%) 0 1 (100%)
Rich 0 0 2 (100%) 1 (50%) 0 1 (50%)
Total 1(2%) 14 (27%) 36 (71%) 37 (73%) 0 14 (27%)
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Table 7. Estimated Monthly Family Expenditure on FV

Monthly Family Vegetables Fruits

Expenditure in Public Private Public Private

Range (in PhP) Frequency (%)
0-500 17 (35%) 12 (24%) 20 (41%) 19 (37%)
501-1000 17 (35%) 16 (31%) 14 (29%) 15 (29%)
1001-1500 3 (6%) 4 (8%) 7(14%) 3 (6%)
1501-2000 5(10%) 4 (8%) 5(10%) 3 (6%)
2001-2500 1(2%) 2 (4%) 1(2%) 0 (0%)
2501-3000 2 (4%) 2 (4%) 0 (0%) 4 (8%)
3001-3500 0 (0%) 0 (0%) 0 (0%) 0 (0%)
3501-4000 0 (0%) 2 (4%) 0 (0%) 0 (0%)
4001 and above 4 (8%) 9 (18%) 2 (4%) 7 (14%)
Average (in PhP) 1420.20 1998.04 1167.35 1698.04
DISCUSSION

All selected participants consume FV. The majority of
the respondents from the public (86%) and private (96%)
SHS stated that vitamin C can be found in FV. Vitamin
C or ascorbic acid is an essential nutrient found in variable
amounts in many natural sources such as fruits, vegetables,
and organ meats. It plays various important roles in the body
including the repair of tissues, aiding in iron absorption, as
an antioxidant, and in disease prevention.”® It has special
relevance to adolescent health as iron deficiency is also
prevalent among this age group, especially in girls.”” Anemia
also was still found to be a problem of mild public health
significance among females aged 13 to 19 years.*® Vitamin
C has also become more common than before, as claims and
beliefs about its effectiveness against COVID-19 turned into
a known topic.* One respondent from private SHS answered
“Do not know” in the question about nutrients present in
FV.This gap in the knowledge of food content, specifically
on FV, may affect one’s overall nutrition since adolescence
is a time of transition and when habits are formed.*

On the question of whether the selected participants
think that fruits and vegetables can improve their health,
all of them answered yes. Their awareness is a good sign as
a healthy diet and eating habits that are developed during
childhood and adolescence can help reduce the risk of
developing diseases like type 2 diabetes, high blood pressure,
and heart disease, as well as decrease the likelihood of
becoming overweight or obese.® This is in parallel with the
study conducted in rural Terengganu, Malaysia wherein the
majority of adolescents had good knowledge regarding the
health benefits of vegetable consumption.”

A higher percentage of public SHS (49%) respondents
relatively had a good level of knowledge in terms of the
nutrient contents of FV. This is in line with the findings
from the University of York that individuals who belong
to low-income families have a high awareness of healthy
diets.** Their possible exposure to classroom-based nutrition
education in schools and access to FV might have been

Knowledge and Consumption of Fruits and Vegetables

some of the factors in their increased nutrition knowledge.®
More private SHS (96%) respondents had a good level of
knowledge of the health benefits of FV.In a study conducted
by Gonzales et al., they also found that most adolescents
perceive FV to bring a positive effect on their bodies which
includes making an individual healthy and strong, heightening
resistance to infections, and bringing more nutrition. Health
benefits of FV obtained an increasing focus among nutrition
education interventions in many countries* to which the
respondents may have been exposed to before the study was
conducted hence, their good level of knowledge on the topic.

The majority of both public (51%) and private (67%)
SHS respondents consume less than three servings of
vegetables per day. However, most respondents from both
public (61%) and private (49%) SHS consume fruits more
than three servings per day. It is recommended in a study that
FV should be introduced as early as infancy to facilitate the
mitigation of adolescents’unhealthy behavior and inadequate
FV consumption.® In a study conducted in the US, few
adolescents or adults are consuming the recommended
amount of FV despite the recommendations based on
MyPyramid.’” Gonzales et al., also found that adolescent
students in Manila have a mean vegetable consumption that
was below the recommended 170 grams per day and mean
fruit intake that was more than the recommended 200 grams
of fruits per day.’ In the same study, Filipino adolescents were
noted to seldom eat vegetables as they do not like the taste,
texture, perishability, and time-consuming preparation.'!
Several studies suggested that increasing the consumption of
whole, fresh fruit promotes weight maintenance or modest
weight loss and may have a role in the prevention and
management of excess adiposity.*® A study testing the effects
of a diet very high in fiber from fruits and vegetables also
reported no adverse effects and it reduces the risk factors for
cardiovascular diseases and possibly colon cancer.”

Dabhon ng sili is the most consumed vegetable of public
SHS respondents. It is a significant source of micronutrients
that could satisfy one’s requirement for optimal health and
nutrition and can be cooked as greens in chicken soup.” It is
also easy to grow in gardens,* which may have increased its
accessibility to public SHS respondents. On the other hand,
garlic is the most consumed vegetable among private SHS
respondents. It has been found to have anti-inflammatory,
anti-oxidative, antibacterial, and anticancer properties due to
its allicin content.* It is also considered an essential ingredient
in many different types of cooking, as it is widely used as a
flavoring.®** Malunggay, one of the mentioned vegetables
commonly eaten by both public and private SHS respondents,
was also recorded to be the second most commonly consumed
vegetable by Filipino households in 2015.* However, it must
be noted that respondents’ inaccuracy in the estimation of
the amounts of these vegetables might have affected the
results. Garlic for example is often used in minimal amounts
as flavoring, consuming it excessively may cause upset
stomach, bloating, diarrhea, body odor, and bad breath.***
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The popularity of mango among SHS respondents
was parallel with the information from the Department
of Agriculture (DA) which stated that it is the fifth most
consumed fruit after citrus, banana, grapes, and apple.*’
The result might have also been affected by the timing of
the data-gathering period which was conducted during the
summer. In the Philippines, Indian mangoes were found to
be more abundant in the country during this season*® thus,
the respondents from public SHS were able to emphasize
their consumption of it. Mangoes, in general, were also found
to have various health benefits such as improved immunity,
digestive health, and eyesight and the ability to lower the risk
of certain cancers.” Meanwhile, pear is largely produced in
temperate and subtropical regions thus, most of its supply in
the country is imported from countries such as China and
the United States of America.”® Higher consumption of this
fruit among others by the private SHS respondents may be
a reflection of their access to imported goods such as pears
which are more expensive in the Philippines®! as most of them
were also found to belong in higher income clusters and have
higher estimated monthly family expenditure on fruits. Pears
also provide a significant amount of fiber and other essential
nutrients and were found to aid in reducing the risk of heart
disease, diabetes, and some gut conditions like diverticulosis.”

Squash is the most liked vegetable for both public
and private SHS respondents. The majority of public
SHS referred to their perceived health benefits of squash
specifically, its effect on eyesight improvement as the leading
reason for their preference for this vegetable. This was also
the leading reason for respondents from private SHS which
was supported by the findings of a study that implied that
outcome expectation can be one of the determinants of
improving vegetable preference in adolescents.”> It may also
be observed that the public and private SHS respondents’
most consumed vegetables, which were dahon ng sili and
garlic, respectively, did not reflect their most liked vegetable.
In the study of Al-Otaibi, it was stated that other factors can
influence the FV intake of adolescents such as individual
factors (gender, age, knowledge, etc.), social factors (parents’
intake and modeling, parents and family support, etc.), and
environmental factors (income, parents’ occupational status,
parents’ education, etc.).”* Sensory characteristics such
as texture, color, and taste were also found to be a major
factor in school-aged children’s acceptance or rejection of
vegetables aside from the habits of consumption in the
family environment.” Other barriers to the consumption of
vegetables may also include their lack of knowledge on how
to prepare these in ways that tasted good."

Banana (37%) was the most liked fruit by the majority
of public SHS respondents because of its nutrient density
(28%) wherein respondents described it to be rich in protein
and potassium. Meanwhile, mango (22%) was the most liked
fruit by private SHS respondents mostly due to its taste (64%)
described by respondents to be sweet. In a study by Brug et
al., it was stated that taste preference and liking are important

for motivation to eat certain foods but other factors such as
social-cultural, physical environment, nutrition knowledge,
and abilities should also be considered.*® In a study conducted
in the US, it was found that those who participated in
youth gardening programs were more willing to eat nutritious
food and try ethnic and unfamiliar food.””

Most respondents belonging to each income cluster
have a good level of knowledge of the nutrients and health
benefits of FV. However, in terms of fruit and vegetable
consumption, an inconsistent pattern in the adequacy of
intakes according to income clusters was observed. About
55% of public and 73% of private SHS have less than six
servings of FV per day which might have been either or less
than three servings each. In the study of Croll et al. among
senior and junior HS students, wherein the study found that
there is a significant amount of knowledge regarding healthy
foods among adolescents but interventions are still needed to
translate knowledge into healthy behaviors.’® In another study
conducted in the Philippines, results showed that adolescents
have a good perception of fruits and vegetables, however, they
consume substantially lower servings of vegetables than the
recommended daily allowances but fruit intake was higher
than the recommended." This may imply that there are other
barriers to adequate consumption of FV, other factors may
include age, sex, availability, food preference, and time."

As answered by the majority of both groups, wet and
dry markets or palengke remained popular as traditional
food retail in the Philippines still dominates the food retail
market.”® In urban China, traditional market also maintained
popularity, as the wet market creates a sense of freshness.® As
countries become urbanized, modern shops like supermarkets
replace traditional markets; this also exposed consumers to
more marketing and different food choices (processed, new,
and imported foods).®! Having a backyard garden or doing
home gardening was found to be one of the new coping
strategies during the COVID-19 pandemic practiced by
Filipinos including students, teachers, and older adults. Even
during pre-pandemic times, home gardening has already
been initiated to address problems in different aspects such
as food security, health, hunger, and malnutrition.®?

Lower food expenditure was found to be a probable key
contributor to less-healthy food choices among individuals
belonging to lower socioeconomic groups and an increase
in monthly vegetable budget was reported to be positively
associated with the increase in income level.® A study
conducted by Jack et al. showed that higher socioeconomic
status (SES) is associated with higher consumption of fruits
and vegetables, which probably explains why the average
family monthly expenditure on FV from private SHS is
higher than those in public.*

Limitations

'This study is not without limitations, including the study
location being focused only on Imus City. The participants
were one hundred Senior High School students that were
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recruited online through convenience sampling, this might
hinder the generalizability of the findings. As this was
conducted online hence, there was a risk of unintentionally
excluding potential participants who did not have computers
or proper internet connections. Given the restrictions imposed
during the lockdown, this was the most feasible location and
convenient technique for the researchers. Additionally, the
period of the study (July-August) might have also affected

the responses of the participants.
CONCLUSION

The majority of the selected public SHS respondents
were classified under the poor income cluster while most of
the selected respondents from private SHS belonged to the
lower middle-income class and middle middle-income class.
Furthermore, most of the respondents from both public and
private SHS had a good level of knowledge of the nutrients
and health benefits of FV. More public SHS respondents
obtained a good level of knowledge on the nutrient contents
of FV while more private SHS had a good level of knowledge
on its health benefits.

Vegetable intake of the majority of both groups was
inadequate, which did not reflect their good level of knowledge
on FV. However, fruits were consumed more than the
recommended daily serving by most respondents from both
groups. The most consumed vegetables by public and private
SHS respondents were dahon ng sili and garlic, respectively,
while their most consumed fruits were Indian mango and
pear. Squash was the most liked vegetable by both groups
with the leading reason of its perceived health benefits. The
majority of public SHS respondents identified banana as their
most liked fruit due to its nutrient density while it was mango
for the majority of private SHS respondents because of its
sweet taste. More respondents from private SHS respondents
had an FV intake of fewer than six servings per day.

'The majority of respondents from both groups identified
wet and dry markets or palengke as their most usual source of
FV. Moreover, public SHS respondents were reported to have
lower average estimated monthly expenditures on FV. Since
FV intakes were still low in both groups despite their good
level of knowledge of FV, other factors might have affected
the respondent’s FV consumption aside from their knowledge
of nutrient contents and health benefits of FV, and socio-
economic status as well. Several studies suggested that other
factors that may affect the respondents’ FV consumption
are age, income, presence of elders, nutrition attitudes,
lack of knowledge on the recommended daily servings of

FV, availability, accessibility, and convenience of FV.

Recommendations

Enhancing and mainstreaming the nutrition education
programs in the country through various digital media
platforms is recommended to increase the knowledge of
senior high school students and adolescents, in general, on the

Knowledge and Consumption of Fruits and Vegetables

nutrient contents and health benefits of consuming vegetables.
Other information such as recommended daily servings of
these based on their age group and appropriate measurement
of food servings may also be helpful so they will have an
idea regarding the adequacy of their intakes. Along with
these, simple and convenient recipes may be demonstrated.
Popular local and international dishes may be fortified
with the addition or replacement of main ingredients with
vegetables. The roles of families and educational institutions
in encouraging adequate consumption of vegetables and
maintaining a healthy diet by adolescents must be highlighted
as well. They are recommended to serve as models for
adolescents to improve their liking among the recorded least
liked vegetables. The government may also provide aid for
households and individuals who have lower spending capacity
to procure foods such as FV while they may also create more
programs that will increase the existence of community
stores, community and backyard gardens, and grocery stores
to increase the accessibility of the said food items so as to
help in improving citizens’ diet and nutritional status.

For future researchers interested in conducting similar
studies related to this topic, other factors such as sex, age, social
environment, family size, and knowledge on serving portions
of FV may be included using improved methodologies.
Future studies may also involve the totality of Cavite or other
areas in Cavite for comparison of results.
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