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ABSTRACT

Introduction: WHO recommends the daily consumption of five servings of fruits and vegetables. The
general objective of this study was to identify the factors associated with fruit and vegetable consumption
among a population of students in West Africa.

Method: This was a descriptive cross-sectional study conducted from November 15 to December 31, 2023.
Included in the study were medical students from the second to the seventh year who were regularly enrolled
during the academic year. The sociodemographic characteristics collected included age, gender, year of
study, whether or not the student received a scholarship, and whether or not they lived in a university
residence. The fruit and vegetable consumption was assessed through a questionnaire. Data were collected
online and responses were anonymous. No identifying information was recorded.

Results: A total of 253 students were included. There was a male predominance (sex ratio = 1.4). The
average age was 22.77 + 2.55 years, ranging from 17 to 35. Only 4.35% of the students ate more than five
fruits and vegetables per day. The average daily intake was less than two (1.84). Consumption was
associated with financial accessibility (p=0.003), year of study (p=0.02), and lack of time to cook (p=0.017).

Conclusion: This study revealed a low rate of fruit and vegetable consumption according to WHO
recommendations. Associated factors were year of study, financial accessibility, and lack of time to prepare
meals. A good knowledge of the health benefits of fruits and vegetables was not significantly associated
with their consumption.
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INTRODUCTION

WHO recommends the daily consumption of five servings of fruits and vegetables, which corresponds to a
minimum of 400 g per day (OMS, 2018). Indeed, a diet rich in fruits and vegetables reduces overall
mortality, especially from cardiovascular diseases (Aune et al., 2017; W. Liu et al., 2021). More advantages
of such a diet are a lower prevalence of obesity, diabetes, cardiovascular diseases, depression, dementia,
and some cancers (Alicja Basiak-Rasata, 2019; Alissa & Ferns, 2015; Bailey et al., 2021; X. Liu et al.,
2016; Mottaghi et al., 2018; Zurbau et al., 2020). Young populations are an important target as they can
adopt healthy eating habits more easily and benefit from long-term advantages. However, fruit and
vegetable consumption remains low among students (Aiello et al., 2022; Mello Rodrigues et al., 2019).
Only 12.3% of students consume five fruits and vegetables per day (Peltzer & Pengpid, 2015), and the rate
is even lower in low-income countries (Miller et al., 2016). This prevalence varies by region: 13.6% in

Singapore, and 9% in Italy (Lim et al., 2017; Poscia et al., 2017).

In Africa, this prevalence was 20% among Kenyan students (Nyanchoka et al., 2022) and 35.6% in 2013
in Cote d’Ivoire (Peltzer & Pengpid, 2015). Recent data are lacking. This study aims at identifying the

factors associated with fruit and vegetable consumption among students in West Africa.

METHODS

The study was conducted at the Faculty of Medicine (UFR) of the Félix Houphouét-Boigny University in
Abidjan, Céte d’Ivoire. Established in 1962 under the name of école de médecine , it became a medical

faculty in 1968 and was integrated into the university in 1969.

This was a descriptive cross-sectional study conducted from November 25 to December 15, 2023. The
survey included medical students from the second to the seventh year of study in the 2023-2024 academic

year. Bedridden students were excluded.

This was a secondary analysis of data from a survey on students' knowledge and consumption of fruits and

vegetables.

The sample size was calculated using the following SCHWARTZ's formula: N =2z2x p (1 - p) / E?, where
z=1.96 (for a 95% confidence level)

p=18% refers to the prevalence of consumption of at least 5 fruits and vegetables in low- and middle-

income countries in 2019 (Frank et al., 2019).

E=5% corresponds to the margin of error.
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This formula gives us a sample size of N=227.

The survey was conducted online. The questionnaire link was sent via WhatsApp and Google form (Ho et

al., 2023; Martel & Saint-Lorant, 2019; Takvorian et al., 2020).
A lot of data were collected. They included:

The sociodemographic characteristics of the students: age, gender, year of study, scholarship status,

residence in university housing, physiological state (pregnancy, breastfeeding).

Fruit and vegetable consumption was assessed using questions (Frank et al., 2019; Koyanagi et al., 2020):
"do you consume fruit and vegetables? "

"If yes, how often? "

"If not why (give 3 reasons) "

"How many fruits and vegetables do you usually consume per day? ”

"Did you consume any yesterday? ”

"If yes, how many? "

The data collected were analyzed using Stata software version 12.0. The qualitative variables were
expressed as counts and percentages, while quantitative variables were expressed as mean, standard
deviation, and median. A Chi-square test was performed for the compared variables, and differences

between groups were considered significant for a p-value less than or equal to 0.05.
To determine the independent determining factors, a logistic regression adjustment including all significant
variables was performed.

We respected the confidentiality of the information collected during our survey. To ensure confidentiality
throughout the study, the questionnaire was completed anonymously. No information that could identify
the respondent was included.

Participation in this study involved no health or life-threatening risks. The only requirements for
participants were having access to a phone or device with WhatsApp and Google Forms, as well as an

internet connection.

RESULTS

Sociodemographic characteristics of the population

A total of 253 medical students were included. There was a male predominance with a sex ratio of 1.4. The
average age was 22.77 £ 2.55 years, with extremes ranging from 17 to 35 years. The age group of 24 years

and above was the most represented (40.08%).

Regarding scholarship status, 200 students (79.05%) reported receiving scholarships. More than one-third

of students lived in university dormitories (35.97%). Seventh-year students were the most represented
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(23.32%). Finally, nearly 92.09% were aware of the benefits of fruits and vegetables, and 79.45% knew the
number of fruits and vegetables recommended by the WHO. The general characteristics of the students are

summarized in Table 1.

Table 1: General characteristics of the study population

Characteristics N (%)
Gender
Male 148 (58.50)
Female 105 (41.50)
Scholarship status
Scholarship 200 (79.05)
No Scholarship 53 (20.95)
Residence
University City 91 (35.97)
Out of the university 162 (64.03)
Study level
License 2 23 (09.09)
License 3 52 (20.55)
Master 1 28 (11.07)
Master 2 45 (17.79)
Doctorate 1 46 (18.18)
Doctorate 2 59 (23.32)

Fruit and vegetable consumption by students
Usual Consumption of Fruits and Vegetables

A total of 236 students (93.68%) consumed fruits and vegetables at least once a week, and only 20
students (8.47%) consumed them daily as recommended by the WHO. The average daily

consumption of fruits and vegetables was 1.84 (table 2).
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Table 2: Fruit and vegetable consumption frequency

Number of days/week N %
<1 30 12.73
1 36 15.25
2 44 18.64
3 49 20.76
4 28 11.86
5 22 09.32
6 07 02.97
7 20 08.47
Total 236 100

Figure 1 shows daily consumption and 24-hour dietary recall. Only 4.35% of students reported consuming

more than five fruits and vegetables per day in accordance with WHO recommendations.

Regarding the recall frequency, 49.6% of students reported having consumed fruits and vegetables the

previous day. Among them, only 3.88% had consumed at least five.

Oto I fruitor 2 fruit and vegetable 3 fruit and 4 fruit and vegetable 5 and more
vegetable vegetables

60.%

50.%

40.%

30.%

20.%

10.%

%

B Fruit and vegetable consumption H 24h reminder

Figure 1: Daily fruit and vegetable consumption and 24-hour recall
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Factors associated with fruit and vegetable consumption
Factors Cited by Students
The factors cited by students were either facilitators or barriers to fruit and vegetable consumption.

For facilitators, 244 students (96.44%) believed that fruits and vegetables were geographically available,
versus 9 (3.56%). About 185 students (75.20%) saw price as a facilitating factor, versus 24.80%. A total of
20.78% reported that fruits and vegetables were served in the cafeteria where they ate. Taste was a

motivating factor for 96.79%.

Among the barriers: 41.11% said they lacked time to prepare fruits and vegetables; 32.41% lacked
knowledge on how to cook them; 63.24% cited insufficient financial means; 1.18% reported lack of habit;

and 0.79% mentioned lack of time to obtain them. Table 3 summarizes these influencing factors.

Table 3: Factors influencing fruit and vegetable consumption according to students

Fruit and vegetable consumption factors Responses N(%)

Yes No No answer
Favoring factors
Geographical availability 244 (96.44) 09 (03.56) 00 (00)
Affordable price 185 (73.12) 61 (24.11) 07 (02.77)
Pleasant taste 241 (95.26) 08 (03.16) 04 (01.58)
Served in restaurant 183 (72.33) 48 (18.97) 22 (08.69)
Limiting factors
Lack of money 160 (63.24) 89 (35.18) 04 (01.58)
Lack of cooking skills 82 (32.41) 156 (61.66) 15 (05.93)
Lack of time to cook 104 (41.11) 134 (52.96) 15 (05.93)
Lack of time to buy them 02 (00.79) 12 (04.74) 239 (94.47)
Lack of habit 03 (01.18) 11 (04.35) 239 (94.47)

Regarding suggestions for improving students' adherence to fruit and vegetable consumption: 94% believed
awareness campaigns on healthy eating would help; 92.65% proposed price reduction; 94.74% suggested

offering more variety; and 96.27% advocated for promoting local products.
Measured factors

A significant link was found between the year of study and fruit and vegetable consumption (p = 0.02).
Consumption was below 90% for second-year (86.96%) and third-year students (84.62%), and above 95%
from the fourth year onward. There was also a statistically significant correlation between the estimated
cost of fruits and vegetables and their consumption: 96.61% of those who considered the price affordable

consumed them, versus 86.67% of those who found them expensive (p = 0.003).
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Finally, lack of time to prepare fruits and vegetables was significantly associated with lower consumption

(p=0.017).

However, there was no significant link between consumption of fruits and vegetables and knowledge of
their benefits (p = 0.48), nor with sex (p = 0.21), age (p = 0.099), scholarship status (p = 0.82), place of
residence (p = 0.34), or geographic accessibility (p = 0.42), as shown in Table 4.

Table 4: Factors associated with fruit and vegetable consumption

Association factors Fruit and vegetable consumption P-Value
Yes No
N (%) N (%)
Study level:
License 2 20 (86.96) 03 (13.04) 0.02*
License 3 44 (84.62) 08 (15.38)
Master 1 28 (100) 00 (00)
Master 2 44 (97.78) 01 (02.22)
Doctorate 1 44 (95.65) 02 (04.35)
Doctorate 2 57 (96.61) 02 (03.39)
Affordable price:
Yes 171 (99.44) 06 (0.56) 0.003*
No 65 (86.67) 10 (13.33)
Lack of time to cook
Oui 93 (89.42) 11 (10.58 0.017*
Non 130 (97.01) 04 (02.99)
Gender 0.21
Male 141 (95.27) 07 (04.73)
Female (91.43) 09 (08.57)
Age 0.09*
17-20 20 (86.96) 03 (13.04)
20-22 56 (88.89) 07 (11.11)
22-24 63 (96.92) 02 (03.08)
>24 97 (96.04) 04 (04.96)
Residence 0.34
University city 87 (95.60) 04 (04.40)
Out of university 150 (92.59) 12 (07.41)
Scholarship 0.82
Yes 187 (93.50) 13 (06.5)
No 50 (94.34) 03 (05.66)
Knowledge of fruit and 0.48
vegetable benefits:
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Yes 219 (93.99) 14 (06.00)

No 18 (90) 02 (10)

Geographical

accessibility

Yes 228 (93.44) 16 (06.56) 0.42
No 09 (100) 00 (00)

After adjustment by logistic regression, only one independent factor was found: lack of time for cooking

(p=0.030), as shown in Table 5.

Table S: independent factors associated with fruit and vegetable consumption

Association factors OR 95% CI P-Value
Affordable price 0.199 [0.002-18.334] 0.484
Gender 0.149 [0.005-4.108] 0.261
Geographical accessibility 1.50 [0.024-92.987] 0.843
Knowledge of fruit and vegetable benefits 1.490 [0.13-44.73] 0.803
Knowledge of WHO’s recommendation 0.050 [0.0001-20.317] 0.329
Lack of time to cook 0.01 [0.0002-0.667] 0.030*
Scholarship 0.276 [0.008-9.458] 0.475
University residence 1.779 [0.042-74.034] 0.762
DISCUSSION

Our study aimed to identify factors associated with fruit and vegetable consumption among West African
students. A total of 253 students were included, with an average age of 22.77 + 2.55 years (range: 17-35).
This average was close to that found by Zobo among students at the National Polytechnic Institute of Cote
d’Ivoire in 2023, who had an average age of 20 years (Zobo et al., 2023). Nyanchoka, in a 2022 study on
the correlation between fruit and vegetable consumption and risk factors for chronic diseases among
students at Kenyatta University in Kenya, reported an average age of 22.46 + 2.96 years, ranging from 19
to 30 years (Nyanchoka et al., 2022). Like our study, these focused exclusively on student populations,

which are generally young.

Fruit and vegetable consumption

The vast majority of participants (93.68%) consumed fruits and vegetables. However, only 7.47%
consumed them daily, and just 4.35% met the WHO recommendation of at least five servings per day. This
low proportion was confirmed by the recall measure, with only 3.88% reporting five or more servings

consumed the previous day.
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The average consumption by the students was 1.84 servings per day. This is close to the average reported
by Nyanchoka et al., who found an average of 1.72 for fruits and 1.91 for vegetables (Nyanchoka et al.,
2022). These findings contrast with the high level of knowledge about the benefits of fruits and vegetables,
which might have suggested higher consumption. However, consumption does not reflect this knowledge

level (p = 0.48).

Other authors have reported significantly higher values. For example, Peltzer and Pengpid in Laos, in a
multicenter study across 26 low-income countries including Cote d’Ivoire, reported that 17.2% of students
consumed more than five fruits and vegetables daily. For Cote d’Ivoire, the average consumption was >3.9
portions per day (Peltzer & Pengpid, 2015). Similarly, Nyanchoka et al. found that 21.5% of students met
the five-a-day recommendation (Nyanchoka et al., 2022).

Lim et al. found in Singapore that 13.6% of students met the international recommendation, with an average
of three servings per day (Lim et al., 2017). In Brazil, Mello Rodrigues et al. found an average daily
consumption of more than five servings in 40.2% of high school and university students, based on a meta-

analysis of multiple countries (Mello Rodrigues et al., 2019).

Despite low overall rates, these studies reported higher consumption levels than ours. Moreover, there is a

lack of previous studies on this topic in Céte d’Ivoire, making it difficult to assess trends over time.

We found a significant link between the year of study and fruit and vegetable consumption (p = 0.02), with
consumption increasing with higher years of medical study—Tlikely reflecting greater awareness. There was
also a significant correlation between estimated affordability and consumption (p = 0.003): students who

perceived fruits and vegetables as affordable were more likely to consume them.

Additionally, lack of time was significantly associated with lower consumption (p =0.017). However, there
was no significant association with sex (p = 0.21), age (p = 0.09), residence (p = 0.34), scholarship status
(p = 0.82), or geographic accessibility (p = 0.42).

After adjustment by logistic regression, only lack of time to cook was independently associated with non-
consumption of fruit and vegetables (p=0.030). Some authors found associations between consumption and

socioeconomic level or year of study (Lim et al., 2017; Peltzer & Pengpid, 2015).
Limitations

Our study has some limitations. First, it was a single-center study, so the results cannot be generalized to
all universities in the country or to young adults in Cote d'Ivoire in general. Also, the data were self-
reported, which may lead to memory and/or social desirability bias, with a tendency to give "acceptable"
answers. Finally, the associated factors we explored are not exhaustive. Other factors such as the number
of daily meals, family mealtime, sleep habits, psychosocial factors, media, and advertising could have

provided further insights.
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CONCLUSION

Our study highlighted a low rate of fruit and vegetable consumption according to WHO recommendations
among students. The associated factors were year of study, financial accessibility, and lack of time for
preparation and the independent one was this last. On the other hand, a high level of knowledge about the

benefits of fruits and vegetables was not significantly associated with higher consumption.

The results of this study suggest that the relevant authorities step up activities to promote the consumption
of fruit and vegetables by the general public, increase the number of fruit and vegetables in university

canteen meals, and manage students' programs to allow them to cook.

Students should set up vegetable gardens and fruit trees in their universities, and comply with WHO

recommendations on fruit and vegetable consumption.
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