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Background: Collegial effects of variable lifestyle risk behaviors on the high incidence of chronic
conditions are pivotal issues in defining overall health and public wellness. Medical students
are expected to have a superior understanding of health issues but the majority of them lead
an unhealthy lifestyle. Aims and Objectives: This study examined the prevalence and clustering
patterns of multiple health risk behaviors among students of a Caribbean medical school.
Materials and Methods: A cross-sectional study was conducted among the first and second-
year medical students by using questionnaire which assessed multiple health behaviors including
physical activity patterns, fruits, vegetables and breakfast consumption. Age and gender specific
clustering patterns of various risk behaviors were identified. Results: Study suggested that male
students were more active than female students (p <0.01). Gender non-specific younger age group
was more active than older age group (p <0.001). The frequency of breakfast consumption was
higher in males (p <0.01). Fruit & vegetable consumption was higher in older students (p<0.01)
irrespective of gender. A cluster of three health risk behavior was found in 10% of the total students
while only 7% met the recommendations for all three health risk behaviors. BMI of the majority
of students (72%) was found to be within normal range. The primary motivation for performing
physical activity in 35% students was to lose weight or maintain appearance and in 31% to
eliminate stress. Conclusion: Many medical students still fail to meet the physical activity and
dietary recommendations which may be attributed to their busy schedules and academic overload.
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INTRODUCTION

cardiovascular diseases is broadly acknowledged. A pivotal
issue for overall public wellness is that there is a likelihood
of collegial effects of variable lifestyle behaviors on the
high incidence of chronic conditions thus defining the
overall health.?

Lack of physical activity and poor nutrition are very well
known associated risk factors for non-communicable
chronic diseases.! According to the Centers for Disease
Control (CDC), cardiovascular diseases are the leading

cause of death in the United States. Overweight and obesity
being the major contributors for the same.?

Association of an individual’s behavior with health
risks leading to non-communicable chronic diseases like

Ample of recent studies have indicated a need for an
intervention in the lifestyle patterns of young students.
This is primarily because of 2 major reasons. First, the
students tend to have disproportionate energy intake levels,
and secondly, because of their sedentary lifestyle. These
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behaviors eventually lead to adverse health outcomes not
otherwise typical for their age.* Recent studies also indicate
very disturbing health trends related to improvements in life
expectancy among U.S. young women as compared to men.”

The Dietary Guidelines for Americans emphasizes on a
healthy diet pattern which includes eating whole grains,
fruits, vegetables, lean protein, and low-fat and fat-free
dairy products and drinking adequate clean water.® “The
Physical Activity Guidelines for Americans advises
adults to perform moderate intensity activity for at least
150 minutes or vigorous intensity activity for 75 minutes,
or a combination of both, along with 2 days of strength
training per week”.” Physical activity of variable intensities
is essential in the young age group because of a high impact
on the physical state, overall health and quality of life.®

“The Mediterranean diet is considered as being one of
the best dietary models as it consists of cereal products,
vegetables, fruits, little quantity of animal derivative food
products and low amounts of unsaturated fatty acids,
cholesterol, sugar, sweets and salt whereas the dietary
practices of the United States is considered one of the

worst”. >0

A student’s life during college is a temporary phase, but is
considered to be a critical period for adopting new health
behaviors, the lifestyle habits embraced during this stage
may pursue as they transition into adulthood.! Thus, a
thoughtful exploration of health behavior cluster patterns
among young adults can help us in identifying the high-risk
groups and further augment strategies for multiple health
behavior interventions.

Alower rate of respiratory ailments has also been associated
with a higher fruit & vegetable consumption in the young
population and also tends to be protective against cancer
later in life.""” Numerous cross-sectional and longitudinal
studies show that adolescents who have a regular routine of
eating breakfast are less likely to be overweight as compared
to those who skip their breakfast regulatly.'*"* Research data
also suggests that eating breakfast regulatly is associated
with a healthy BMI in adults.' In spite of overall health
benefits, adolescents are still more likely to skip breakfast
than any other meal."”

An association between physical activity and dietary
behaviors in young adults has been described previously
in ample research.” Associations have been previously
described linking low fruit & vegetable use and physical
inactivity."” It has also been noted that skipping breakfast
may lead to physical inactivity.”’ The existence of multiple
risk factors in young adults very often lead to clustering of
more than two risk behaviors in one individual.?
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However, these recommendations are very often pootly
realized. It is acknowledged that medical students have
a superior understanding of health issues. But due to
the vigorous and time-consuming schedule of a medical
student, improper dietary habits, and inadequate physical
activity, often lead to an unhealthy lifestyle. Monitoring
lifestyle, nutrition and physical activity in such subjects
are vital because in the future these medical students will
themselves be involved in a system which will ensure better
public health standards and also promote wellness.

The aim of the present study was to identify clusters of
health risk behaviors by objectively assessing physical
activity patterns and dietary habits amongst the first and
second-year medical degree students of Windsor University
School of Medicine, St.Kitts and any measures that could
be taken to improve it. It is hypothesized that most of the
medical students fail to meet these recommendations due
to academic overload. Our research also focuses on gender
differences in the health behaviors and considers a broad
range of contexts and unique characteristics.

MATERIALS AND METHODS

Study sample and procedure

This was a cross-sectional study and data was collected
between May 2016 and April 2017. The study procedures
were approved by Ethical and Advisory Committee of
the Windsor University. Data were obtained from the
undergraduate MD program (5 semesters) students along
with Pre-Medical program students (4 semesters) with an
age group ranging from 17 to 35 years. All the students were
given written information about this project. Prior to the
study, all the students provided assent before completing
written surveys and completing questionnaires. Any student
with a few specific chronic ailments (e.g. type 1 diabetes or
any condition limiting their physical activity or disrupting their
dietary habits) was excluded from the study to avoid errors.

Measures

Questionnaires were created which collected information
about demographics of the students including age, sex,
residing location, present semester, average sleeping hours
(both weekends and weekdays), height and weight which
was used to calculate the body-mass index (BMI). An
approximate estimation of socioeconomic status (SES)
was based on a student’s residence locality (urban or rural).

Student dietary patterns

The student food intake was assessed using a validated
food frequency questionnaire. The students were asked
how often they ate fruits and vegetables in the past one
week ranging from no use to more than 5 times per day.
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This data was summed up to calculate the frequency of
consumption of fruits and vegetables per day. “The current
recommendations for fruit and vegetable consumption are
5 servings per day”.?! Thus, the data was dichotomized into
less than 5 times per day or = 5 times per day. Breakfast
consumption was evaluated by asking how often students
consumed their breakfast in the past one week. There
are still no guidelines for breakfast consumption but it is
recommended that parents should encourage youngsters
to regularly eat breakfast. So the frequency of breakfast
consumption in the last one week was dichotomized into
less than 5 days per week or = 5 days per week.

Physical activity

A physical activity questionnaire was constructed according
to WHO publications and NHANES 2015-2016 guidelines.
Participants were instructed to use the accelerometer for a
week. Data from the accelerometers was collected separately
from the students. General well-being assessment was also
done with respect to their physical activity and body weight.
Sleep patterns (average sleeping hours; both weekdays
and weekends) and sedentary activities such as television
viewing were also recorded. Physical activity was assessed
as per Physical Activity Questionnaire (PAQ) and metabolic
equivalents were thus calculated from the data. Estimation
of time spent per day lead to the categorization of subjects
with moderate intensityphysical activity (3.0 to 5.9 MET’s)
and vigorous intensity physical activity (>6.0MET’).*
Based on the physical activity recommendations foryoung
people, calculations were done accordingly; i.e. whetherthey
performed an average of 60 minutes per day of MVPA.?
Finally, the time spent in MVPA was dichotomized as
<60 minutes per day or = 60 minutes per day.

Statistical analyses

The data analysis was done with IBM SPSS statistics
software version 23.0. The data analysis was done for socio-
demographic, physical activity and dietary pattern of the
study group. To analyze gender, age differences, use of fruit
& vegetables, MVPA and frequency of breakfast, Pearson’s
chi-squared (y2) tests of significance were applied. These
tests of significance were used to compare age-group and
gender in the proportion of students who achieved =
60 minutes of MVPA per day, and those who consumed
fruit & vegetables = 5 times per day, and breakfast =
5 times per week.

Based on the total number of risk behaviors, a risk grade
was worked up for each student (assigned from 0 to 3). The
proportion of students in each risk behavior combination
was determined to examine risk behavior clusters, and
Pearson’s chi-squared test was further used to observe
gender and age differences in the clustering patterns.
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RESULTS

Sample characteristics

A total of 352 students completed the questionnaires
after consent. A slightly higher fraction were females,
as compared to male students (51% compared to 49%),
but had a lower frequency of breakfast consumption on
more days (4 days compared to 5 days per week). The age
group of the sample ranged from 17 to 35 years. For age-
related behavior comparison, we divided the students into
two groups; a gender non-specific younger group from
17-25 years and an older group from 26 to 35 years. The
final sample composition was 352 students, with 174 male
students, 178 females, 196 young students and 156 older
students. This study reflects a study group from a mixed
ethnic and multicultural background and 61% were of a
high socio-economic status.

Physical activity, fruit/vegetable, and breakfast
behaviors

A majority of the students (72%) had the BMI in the
normal range of 18.5 to 24.9 kg/m? which is a positive
finding among medical university students. The most
favorite physical activity among the students was to work
out (27%) and cycling was the least favorite (6%) (Figure 1).
The primary reason reported for performing physical
activity was to eliminate stress (31.3%) (Figure 2).

Significant gender differences were seen in MVPA, fruits
& vegetable use and breakfast consumption. The male
students had higher MVPA per day compared to females.
However, females ate breakfast on fewer days per week
(p < 0.01). Age-group differences were also evident as
younger students (17-25 years) engaged in more MVPA per
day compared to older students (26 to 35 years) (p < 0.001).
Consumption of fruits & vegetables per day was higher in
older students compared to younger students (p < 0.001).

Competitive
Sports

16%
19%_\/‘ o

Swimming

Running
13%

/Walking
19%

Work Out
27%

Figure 1: Favorite physical activity among medical students
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Prevalence of meeting health recommendations

Table 1 shows the age and sex distribution along with the
proportion of students meeting the physical activity, fruit/
vegetable, and breakfast consumption recommendations.
This study found that a higher proportion of males (85%)
ate breakfast on more than 5 days per week (p < 0.01)
as compared to the female students (68.5%). A higher
percentage of young age group students (30.6%) met
the physical activity guidelines as compared to the older
students (11.5%). On the other hand, the younger group did
not meet the recommended guidelines for fruit/vegetable
consumption as compared to the older group (p < 0.01).

Table 2 describes the clustering patterns of the health
risk behaviors. Only 6.5% of the students met the

25.60%

18.20%

16.40%

8.50%

Maintain
Appearance

Preventive
Health Measure

Lose Weight Improve Mood Eliminate stress

Figure 2: Primary reason for doing exercise

recommendations for all the three health risk behaviors.
A cluster of three health risk behaviors was seen in
almost 10.5% of the sample which also showed a higher
proportion of females (13.5%) with all three risk behaviors
(p < 0.01). The most prevalent two risk behavior cluster
consisted of students not meeting the physical activity and
fruit/vegetable recommendations. A higher proportion of
females (10.3%) showed a cluster pattern consisting of not
meeting the physical activity and breakfast consumption
(p < 0.01) recommendations as compared to males (1.7%).
The most common single risk factor of not meeting the
recommendations for physical activity (p < 0.01) was
seen in a higher proportion of males (37.5%), compared
to females (24.6%), and older students (39%), compared
to young students (20.4%). The single risk factor of
not meeting the recommendations for fruit & vegetable
consumption was seen in a higher proportion of younger
students (12%) as compared to older students (3.6%)
(p < 0.01).

DISCUSSION

This study describes the physical activity patterns, breakfast
routine and fruit/vegetable consumption of both male and
female students in a Caribbean medical school. This study
reveals that a very small proportion (6.5%) of respondents

Parameters Total (352) Males (174) Females (178) Younger group (196) Older group (156)
MVPA minutes/day
<60 274 (77.8) 126 (72.4) 148 (83.1) 136 (69.4) 138 (88.5)
260 78 (22.2) 48 (27.6) 30 (16.9) 60 (30.6) 18 (11.5)
Fruit/vegetable consumption/day
<5 times 196 (55.7) 90 (51.7) 106 (59.6) 126 (64.2) 70 (44.9)
=5 times 156 (44.3) 84 (48.3) 72 (40.4) 70 (35.8) 86 (55.1)
Breakfast consumption/week
<5 days 82 (23.3) 26 (14.9) 56 (31.5) 46 (23.5) 36 (23.1)
=5 days 270 (76.7) 148 (85.1) 122 (68.5) 150 (76.5) 120 (76.9)
Risk behaviors
0 23 (6.5) 17 (9.8) 6 (3.4) 15(7.7) 8 (5.1)
1 144 (40.9) 81 (46.5) 63 (35.4) 74 (37.8) 70 (44.9)
2 156 (44.3) 66 (37.9) 90 (50.6) 96 (49) 60 (38.5)
3 37 (10.5) 13 (7.5) 24 (13.5) 17 (8.7) 20 (12.8)

Risk behaviors Percent Males (174) Females (178) Younger Older
of total group (196) group (156)

3: All three risk behavior present 10.5 7.5 13.5 8.7 12.8

2: MVPA<60 mins/day and<5 fruit & vegetables/day 33.6 30.6 35.7 35.7 28.4

2: MVPA<60 mins/day and breakfast<5 times/week 6.4 1.7 10.3 7.1 8.1

2: <5 fruit & vegetables/day and breakfast<5 times/week 5.3 5.5 4.6 6.2 2.0

1: MVPA<60 mins/day 27.8 37.5 246 20.4 39.0

1: <5 fruits & vegetables/day 71 4.0 6.5 12.2 3.6

1: Breakfast<5 times/week 2.8 4.5 4.3 5.1 23

0: No risk behavior 6.5 9.8 3.4 7.7 5.1
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successfully met the recommendations for all three of the
health behaviors. Another small proportion (10.5%) failed
to achieve all three recommendations. These findings
indicate the need for effective strategies to promote healthy
lifestyle behaviors among medical students.

Males and younger students had a high MVPA in
comparison to females and older students, respectively.
These findings are consistent with plentiful previous
research showing declines in physical activity in correlation
with gender and increasing age.** Research based on
accelerometer data also shows evidence of the same.”*
This implies that young adulthood years are critical for the
development of disparity in physical activity behaviors.”
An active adolescent is more likely to become an active
adult so it is of utmost importance to promote physical
activity during younger age groups.” There is compelling
evidence that promoting an active lifestyle to females
may be challenging in some situations, and may require
assessment of activity preferences and also the choices
available to them.”

Benefits of physical activity and proper nutrition in terms
of preventive and therapeutic effects on health are very
well known. Various studies also prove that a students’
own attitude towards the health promotion and illness
prevention directly influences their levels of physical
activity and proper nutritionwhich is vital for future health
professionals.”® Also, evidence of eatly risk factors for
chronic diseases has been exhibited in medical students.”

Students by large (72%) had a normal BMI (18.5-24.9 kg/m?)
which was an encouraging finding revealed by this study.
Similar findings have been reported from a medical college
in India where a normal BMI was observed in the majority
of the students.” Students with BMI 225 kg/m?* constituted
almost one-fourth of our study group. This finding is
comparable with a study done among college students of
Arizona.In response to the question regarding primary
motivation that drives them to perform physical activities,
one-third selected maintenance of physical appearance
by achieving weight loss, which indicates that higher
BMI may be a motivation for some medical students to
perform physical activity. The other reasons quoted by the
students to perform physical activity (as a preventive health
measure, to eliminate stress, improve mood) were identical
to the reasons reported by El-Gilany et al in their study on
Egyptian and Saudi medical students.”

As compared to males, the females skipped breakfast more
frequently which is a consistent finding with previous
research. Higher frequency of skipping breakfast in females
may be because it is a chosen method of weight control,
dieting, or disordered eating despite evidence that skipping
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breakfast is associated with higher BMI as compared to
those who ate breakfast regularly. Young gitls should
be educated more about these unhealthy practices and
consuming a healthy breakfast on a daily basis should be

promoted in schools.

Consumption of fruit and vegetables in males and older
age group students was more per day. A lot of reviews
have shown such an association between age and fruit
and vegetable consumption. Multiple factors which have
a positive impact on fruit and vegetable consumption
are socio-economic variables, individual preferences, and
availability.”’

The most prevalent multiple risk behaviors found in this
study were insufficient physical activity and low fruit and
vegetable consumption. This finding is consistent with
previous reports showing evidence of such clustering.
Pronk et al found that only 10% of the adults met the
recommendations for healthy lifestyle factor guidelines
(including healthy weight, no smoking, physical activity and
high-quality diet).”® Young adult students who frequently
skip breakfast tend to have a lower daily energy intake,
possibly explaining such clustering. Keski-Rahkonen et al
found that breakfast skipping was associated with the
infrequent physical activity.”

Overall, the female students had a higher number of risk
factors related to physical activity and dietary behaviors
compared to males. Ample previous research is available
which provides evidence for support of promoting gender-
specific interventions. As discussed before, aggressive
promotion of both physical activity and regular breakfast
routine especiallyto young females is needed.

Future research is still required towards finding best
approaches of stimulating multiple behavior changes in
young adults. Multiple behavior intervention studies in
young adults have revealed changes in some behaviors.
Noteworthy effect on dietary habits has been noted as
compared to physical activity patterns. Previous research
indicates very little co-variation within dietary habits,
physical activity, and sedentary behavior. This suggests
that to improve these behaviors there is a need to include
specific intervention programs for each target behavior of
interest in young medical students. Interventions targeting
multiple health behaviors (e.g. physical activity and dietary
habits) have been shown to be associated with less overall
behavior change, compared to interventions targeting a
single (e.g. physical activity pattern alone) health behavior.
Further research focused on innovative intervention
methods for achieving multiple health behavior changes
in adolescents and young adults is required.’
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This study described potential clustering patterns of
breakfast consumption along with fruit/vegetable
consumption and objectively measured physical activity in
medical students in a Caribbean medical school. Windsor
University School of Medicine (WUSOM) is a private
medical school in St.Kitts, admitting the majority of
students from the United States, Canada, Nigeria and other
countries to the undergraduate medical (MD) course. The
results thus achieved reflect a group of students from a
multicultural and variable ethnicity and not a group from
any particular community or country. There are some
limitations in this study which need to be addressed in
future research. One limitation was compliance issue
when using an accelerometer.®’ Fruit and vegetable
consumption levels reported by students in this study may
be higher because of medical knowledge, which reflects the
difficulties in assessing diet by using self-report methods.
Some differences in fruit/vegetable consumption have
been previously reported according to socio-economic
status; obviously, those from higher socio-economic status
consume more fruits and vegetables.

CONCLUSION

Less physical activity and improper dietary behaviors
often occur as a cluster as many medical students still fail
to meet specified recommendations for their age. There
are notable differences in dietary and physical activity
behaviors in young males and females, as well as between
younger and older medical students which should be taken
into consideration, while still more research is required
to find new strategies for promoting change in multiple
health behaviors among them. The available evidence
supports the potential effectiveness of the inclusion of
physical activity counseling in medical school education.
The introduction of a fitness center in the school campus
recently has been done to further substantiate the fact that
physical activity and proper nutrition are the cornerstones
of disease prevention and treatment.
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