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Abstract

Introduction

Studies show a high prevalence of physical inactivity and sedentary behav-
ior among university students. However, the relationship between physical
activity and sedentary behavior in medical students is unknown.

Obijectives

To determine the prevalence of physical activity, sedentary behavior, and
related factors among medical students at a public university.

Methods

We conducted an analytical cross-sectional study that included students
from the first to the sixth year of medical school. We used the International
Physical Activity Questionnaire (IPAQ). We analyzed study variables using
Poisson regression, estimating crude and adjusted prevalence ratios.

Results

The final sample consisted of 513 students, of which 35% of women and
30.1% of all pre-clinical students had a low level of physical activity. Male
sex and 20 to 24 age group were associated with a lower prevalence of low
level of physical activity. Sedentary behavior was 60.9% among students
under 20 years old and 55.5% among pre-clinical students. A lower preva-
lence of sedentary behavior was found in students over 25 years old, clinical
students, and those with high levels of physical activity.

Conclusion

The final sample consisted of 513 students, of which 35% of women and

30.1% of all pre-clinical students had a low level of physical activity. Male sex and 20 to 24 age group were associated with a lower prevalence of
low level of physical activity. Sedentary behavior was 60.9% among students under 20 years old and 55.5% among pre-clinical students. A lower
prevalence of sedentary behavior was found in students over 25 years old, clinical students, and those with high levels of physical activity.

Main messages

e  Physical inactivity and sedentary behavior are modifiable risk factors for cardiovascular and metabolic diseases. The incidence of these

factors is rising among younger populations.

e  This is one of the first studies to address both physical inactivity and sedentary behavior in first to sixth-year medical students in Peru.
e The study's main limitation is the impossibility of establishing a causal relationship due to its cross-sectional design.
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Introduction

In addition to a greater presence of behavioral risk factors, such as
tobacco or unhealthy diets, an increase in physical inactivity has been
observed in young adults!. Wortldwide, it is estimated that 31% of
people over 15 years of age do not meet the minimum physical ac-
tivity recommended by the World Health Organization?. Thus, low
levels of physical activity have great relevance in public health be-
cause it represents the main modifiable risk factor among adoles-
cents and young adults to prevent future onset of multiple chronic
diseases?.

As part of the young adult population, university students are a
group of interest because they present a higher prevalence of over-
weight and obesity compared to the general population®. Likewise,
previous studies describe lower levels of physical activity, as well as
higher consumption of sugary drinks and fast food, associated with
their lifestyle and academic routine*>S. Being in a stage of life con-
sidered the last period of consolidation of healthy behaviors and life-
styles’, interventions aimed at improving health in college students
have been catried out and have shown to obtain a significant increase
in physical activity®. Timely mannered interventions can reduce obe-
sity in key age groups and reduce chronic disease risks and premature
death in the long run.

Also, sedentary behavior is an increasingly prevalent condition
among college students. Sedentary behavior is defined as any behav-
ior that involves an energy expenditure of less than 1.5 metabolic
equivalents, which includes activities involving sitting, reclining, or
lying down. This concept differs from physical inactivity, which is
the condition of not meeting the requirements to define moderate
or high level of physical activity®. Sedentary behavior self-report
among this group is higher compared to the young adult population®.
The effects of sedentary behavior on student health have been re-
ported in previous studies. For example, the number of hours a col-
lege student spends sitting has been associated with higher levels of
physical discomfort and sleepiness!'® and elevated serum levels of
pro-inflaimmatory markers!'!. Similarly, it has been suggested that
sedentary behavior increases the risk of cardiovascular disease or di-
abetes mellitus'?. Prospective studies in the adult population have
shown higher overall mortality or mortality from cardiovascular
events among physically active people who sat for more than eight
hours a day!'>'%. These findings have led to consider sedentatry be-
havior as a potential cardiovascular risk factor independently from
physical inactivity!4!5.

Previous literature reports high percentages of physical inactivity and
sedentary behavior among medical student populations'®!7. There-
fore, developing healthy habits that promote greater physical activity
or decrease sedentary behavior among medical students leads to
health benefits and allows them to be active promoters of healthy
habits in their community!®. However, physical activity and seden-
tary lifestyle and the relationship between these two events and their
implications on medical student's health are inconclusive!>!*. There-
fore, the present study aims to determine the prevalence of physical
activity and sedentary behavior among medical students of a Peru-
vian public university.
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Methods
Study design

Analytical cross-sectional study conducted during 2018. The popu-
lation consisted of 973 undergraduate students from the first to the
sixth year of medical school at the Universidad Mayor de San Marcos
in Lima, capital of Peru. A census was conducted that included every
student enrolled in the academic year. Cases with missing data on
variables of interest were excluded. Likewise, under the International
Physical Activity Questionnaire (IPAQ) stipulations, cases were ex-
cluded according to data cleaning and treatment procedures guide-
lines for data processing and analysis of this instrument!8,

Physical activity level and sedentary lifestyle

The short version of the International Physical Activity Question-
naire!® was used to assess the level of physical activity and sedentary
lifestyle. This version is recommended for estimating the prevalence
of physical activity levels compared with the long version. Addition-
ally, it facilitates physical activity analysis in different contexts, but
its application is limited!”2°. This self-administered questionnaire has
been widely used worldwide. It has an adequate test-retest reliability
of up to 0.79%%, and a median correlation for criterion validity with
accelerometer (Spearman's coefficient: 0.30; 95% confidence inter-
val: 0.23 to 0.36)%, according to literature. The IPAQ is considered
one of the best instruments for assessing physical activity in univer-
sity students?!. It consists of a total of seven questions, six of which
report the number of days and duration of time (in minutes) spent
in vigorous, moderate-intensity physical activity and walking in the
last seven days. The seventh question asks the number of hours that
the participant was sitting in the last week.

The collected information was subjected to standardized methods of
data cleaning, exclusion of maximum and minimum values, and data
truncation rules according to the questionnaire usert's guide. Physical
activity measured through the IPAQ is calculated in metabolic equiv-
alents per minute per week and is grouped into three categories,
which were calculated using the following formulas:

e  High-intensity physical activity: 8.0 metabolic equivalents per mi-
nute of vigorous physical activity per day that he/she performed
vigorous physical activity.

e Moderate-intensity physical activity: 4.0 metabolic equivalents per
minute of moderate physical activity per day of moderate physical
activity.

e Walking: 3.3 metabolic equivalents per minute of walking per day.

Total physical activity is defined as the sum of the three categories
of physical activity (i.e., high-intensity physical activity, plus moder-
ate-intensity physical activity, plus walking). Physical activity was also
categorized into three levels according to the methodology of the
International Physical Activity Questionnaire. The high level is con-
stituted by cases that meet any of the following criteria:

e  High-intensity activity on at least three days that accumulate a
minimum of 1500 metabolic equivalents-minutes/week.

e Seven or more days of any combination of physical activity that
accumulates at least 3000 metabolic equivalents-minute/week.

The moderate level includes cases that meet any of the following
criteria:

e Three or more days of high-intensity activity of at least 20 minutes
daily.
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e  Five or more days of moderate-intensity activity and/or walking
of at least 30 minutes daily.

e  Five or more days of any combination of walking, moderate-in-
tensity activity and high-intensity activity that achieves a mini-
mum of 600 metabolic equivalents-minutes per week.

The low level of physical activity includes cases not included in the
previous two levels.

The time participants spent sitting during the last seven days is rec-
orded in the seventh question of the questionnaire, expressed as
hours per day. For analysis purposes, a sedentary lifestyle is defined
as sitting more than eight hours per day!”.

Covariables

Potential covariates of sedentary behavior and physical activity were
chosen based on studies of Yousif et al. 16, Wattanapisit et al. 17, and
based on epidemiological interest. These were added to the ques-
tionnaire and included: sex (male/female), age (younger than 20
years old/20 to 24 years old/older than 25 years old), marital status
(single/matried-cohabiting), physical disability (ptesence of any pet-
manent impairment to move or walk), height (in meters), and weight
(in kilograms). With these last two variables, the body mass index
was calculated and categotized (underweight/normal/overweight-
obese). To categotize academic year (pre-clinical/clinical), students
were grouped from first to the third year and from fourth to the
sixth year as per previous reports!”.

Procedure

After coordinating with teachers or class delegates, the question-
naires were distributed to the whole population according to the
availability of class schedules for each academic year. The survey was
conducted without a time limit for completion. The questionnaire
was self-administered by the students who received prior verbal
guidance from the research team and written guidance on the ques-
tionnaire. With the information collected, a database was generated
by the research team. A check and review of data were carried out
to find possible inconsistencies when filling out the database.

Table 1. Characteristics of the study population.

Ethical Aspects
Ethics

The present work was reviewed and approved by the Research Eth-
ics Committee of the University of Sciences and Humanities. The
participation of each student was voluntary and anonymous. Written
informed consent was requested before the survey start. The data-
base generated with the coded surveys was used only by the research
team.

Statistical analysis

Statistical package Stata v12 (StataCorp, TX, United States) was
used. Confidence intervals of 95% and a significance level of 0.05
were considered. Categorical variables were described by frequencies
and percentages, and continuous variables by medians and interquar-
tile ranges. The distribution of continuous variables was determined
as non-normal using the Shapiro Wilk test. Chi-square tests and
Fisher's exact test wete used to describe levels of physical activity
according to study variables. To evaluate the relationship between
physical activity levels and variables of interest — such as sedentary
lifestyle, sex, age group, academic year, and body mass index — crude
and adjusted prevalence ratios and confidence intervals were calcu-
lated. The instruments used for these calculations were generalized
linear models with the Poisson family, logarithmic link function and
robust vatiance. Collinearity between variables was assessed using
the variance inflation factor, which considered coefficients greater
than 10 to be high.

Results

A total of 693 students participated in the survey (71.2% response
rate), of which 175 were excluded due to incomplete data, and five
cases due to the data cleaning process according to questionnaire
guidelines. The final sample consisted of 513 medical students,
55.9% of whom were men. Most students were between 20 and 24
years of age (63.9%). Overweight or obesity was present in 36.8% of
the respondents. Characteristics according to sex are also described
in Table 1.

Characteristics Total (n = 513) Male (n = 287) Female (n = 226)
% (95% CI) Y (95% CI) % (95% CI)

Age group

Under 20 years old 9.0 (6.5t0o11.4) 87  (541t012.0) 93 (5.5t013.1)

20 to 24 years old 639 (59.8t068.1) 61.6 (56.0to067.3)  66.8 (60.6 to 73.0)

Over 25 years old 271 (232t031.0) 296 (243t034.9) 239 (183 to 29.5)
Marital status

Single 975 (96.1t098.8) 97.6 (95.8t099.4) 973 (95.2t0 99.5)

Married/cohabitating 25  (1.2t03.9) 24 (0.6 to 4.2) 27  (0.5t04.8)
Physical disability 41 (24t05.8) 52  (26t07.8) 27  (0.5t04.8)
Academic year

Preclinical 337 (29.6t037.8) 345 (29.0to40.0) 327 (26.6 to 38.9)

Clinical 663 (622to704) 655 (60.0to 71.0)  67.3 (61.1to 73.4)
Height (cm)* 1.66 (1.60to 1.71) 1.7  (1.67to 1.73)  1.59  (1.55 to 1.63)
Weight (kg)* 65.00 (58.00 to 75.00) 72.00 (67.00 to 80.00) 58.00 (52.00 to 63.00)
BMI

Normal 632 (59.0t067.3) 498 (44.0t055.6) 80.1 (74.9 to 85.3)

Overweight/obese 36.8 (32.7to41,0) 50,2 (444t056.0) 199 (14.7to 25.1)

Time spent sitting (hour/week)* | 700  (5.00 t0 9.00)  6.00  (5.00 to 8.00) 8.00  (5.00 to 10.00)

BMI: body mass index.
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Of all participants, 25.3% had a low level of physical activity (Table
2). Likewise, we found that 35.0% of women presented a low level
of physical activity, higher than the 17.8% found in men (p < 0.001).

Table 2. Level of physical activity according to variables of interest in medical students (N = 513).

Taking moderate physical activity level as a reference, we performed
a crude and adjusted analysis between levels of physical activity and
variables of interest, which are described in Table 3. In a multivariate
analysis, male sex (adjusted prevalence ratio: 0.62; 95% confidence
interval: 0.46 to 0.83) and students between 20 to 24 years old (0.55;

CI: confidence interval.

n: number of individuals included in the analysis of sedentary behavior.

cm: centimeters.

kg: kilograms.

*: continuous variables (height, weight, sitting time) were described in terms of median and interquartile range.

According to age, 45.7% of students under 20 years old presented a
low level of physical activity. This was significantly higher than in
students over 25 years old (30.2%; p = 0.004).

Variables Low physical activity Moderate physical activity High physical activity

Y (95% IC) Yo (95% IC) % (95% IC) P value
Gender < 0.001
-Woman 350 (28.7to41.2) 500  (43.5to 506.5) 15.0 (10.4 to 19.7)
-Male 17.8  (133t022.2) 495  (43.7 to 55.3) 32.8 (27.3t038.2)
Age gronp 0.004
-Under 20 years old | 45.7  (31.1 to 60.2) 39.1 (24.8 to 53.4) 152 (4.7 to 25.7)
-20 to 24 yearsold | 20.4 (16.0to 24.8)  53.4  (47.9 to 58.8) 26.2  (21.4 to 31.0)
-Over 25 yearsold |30.2 (22.5t037.9) 446  (36.3 to 52.9) 252 (179 to 32.4)
Academic year 0.214
-Preclinical 30,1 (23.2t036.9) 462  (38.8 to 53.7) 237 (17.3 to 30.1)
-Clinical 229 (185to 27.4) 515  (46.1to 56.8) 25.6  (20.9 to 30.2)
BMI 0.454
-Normal 269 (220t031.7) 497  (442to 55.2) 235 (18.8to 28.1)
-overweight/obese |22.8  (16.7 to 28.8) 49.7 (42.6 to 506.9) 275 (21.1 to 33.9)
Total 253 (21.6t029.1) 49.7  (45.4 to 54.0) 25.0 (21.2 to 28.7)

CI: confidence interval.
BMI: body mass index.

Table 3. Crude and adjusted prevalence ratio of the relationship between physical activity levels and variables of interest.

0.39 to 0.79) were associated with a lower prevalence of low level of
physical activity, compared to female sex and with students younger
than 20 years old, respectively. Likewise, male sex was associated
with a higher prevalence of high physical activity level (1.74; 1.23 to
2.46) compared to female sex.

Low physical activity versus moderate physical activ- High physical activity versus moderate physical activ-
Variables ity ity

Crude PR (95% CI) Adjusted PR (95% CI) Crude PR (95% CI) Adjusted PR (95% CI)
Sex
-Woman 1 a 1 a 1 a 1 a
-Male 0.04 (0.48 to 0.86) 0.62 (0.46 to 0.83) 1.72 (1.23t0 2.41) 1.74 (1.23 to 2.46)
Age group
-Under 20 years 1 . 1 . 1 . 1 .
old
-20 to 24 years old | 0.51 (0.36 to 0.73)  0.55 (0.39 t0 0.79) 1.18 (0.61 to 2.26) 1.28 (0.65 to 2.54)
-Over 25 years old | 0.75 (0.52 to 1.09) 0.87 (0.57 to 1.32) 1.29 (0.65 to 2.55) 1.34 (0.65 to 2.77)
Academic Year
-Preclinical 1 a 1 a 1 a 1 a
-Clinical 0.78 (0.59 to 1.04) 0.80 (0.58 to 1.11) 0.98 (0.72 to 1.33)  0.98 (0.71 to 1.34)
BMI
-Normal weight 1 a 1 a 1 a 1 a
;Vciivgfﬁg/obese 0.89 (0.66 to 1.21) 1.06 (0.78 to 1.43) 1.11 (0.83 to 1.48)  0.96 (0.72 to 1.28)

PR: prevalence ratio.
CI: confidence interval.
BMI: body mass index.
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In addition, the presence of sedentary behavior (ie., sitting time
greater than eight hours per day) was higher among females (50.9%;
95% confidence interval: 44.3 to 57.4), students younger under 20

years old (60.9%; 46.6 to 75.2), pre-clinical group (55.5%; 48.1 to
62.9), and low level of physical activity (54.6%; 46.0 to 63.2).

Table 4. Sedentary behavior in medical students according to variables of interest and crude and adjusted prevalence ratios (N = 513).

Variables Prevalence Sedentary behavior (greater than or equal to 8 hours/day)
N % (95%CI) P value Crude PR (95% CI) Adjusted PR (95% CI)

Sex 0.033

-Woman 115 50.9 (44.3 to 57.4) - 1 -

-Male 119 415 (35.7 to 47.2) 0.81 (0.68 t0 0.98)  0.88 (0.72 to 1.08)

Age group 0.001

-Under 20 years old |28  60.9 (46.6 to 75.2) - 1 -

-20 to 24 years old | 159 48.5 (43.0 to 53.9) 0.80 (0.62t0 1.03)  0.94 (0.72 to 1.22)

-Over 25 years old |47  33.8 (25.9 to 41.7) 0.56 (040 to 0.77)  0.68 (0.48 to 0.97)

Academic year 0.001

-Preclinical 96 55.5 (48.05 to 62.94) - 1 -

-Clinical 138 40.6 (35.35 to 45.83) 0.73 (0.61 to 0.88)  0.81 (0.66 to 0.99)

BMI 0.555

- Normal weight 151 46.6 (41.2to 52.1) 1 -

- Overweight/obese | 83 43.9 (36.8 to 51.0) 0.94 (0.77 to 1.15)  1.05 (0.86 to 1.29)

Physical activity level <0.001

-Low 71 54.6 (46.0 to 63.2) 1

-Moderate 123 482 (42.1 to 54.4) 0.88 (0.72 to 1.08)  0.91 (0.74 to 1.11)

-High 40 313 (23.2to0 39.3) 0.57 (042t0 0.77)  0.60 (0.44 to 0.83)

N: number of individuals included in the analysis of sedentary behavior.

PR: prevalence ratio.
CI: confidence interval.
BMI: body mass index.

A multivariate analysis was performed between sedentary behavior
and study variables, in which the clinical category (adjusted preva-
lence ratio 0.81; 95% confidence interval: 0.66 to 0.99) and students
over 25 years old (0.68; 0.48 to 0.97) were associated with a reduction
of sedentary behavior; compared to the pre-clinical group and stu-
dents younger than 20 years old, respectively. Likewise, a high level
of physical activity was significantly associated with lower sedentary
behavior (0.60; 0.44 to 0.83) compared to a low level of physical ac-
tivity (Table 4).

Discussion

The present study evaluated the level of physical activity among
medical students, which was lower among females and students over
25 years old. The association between male sex and the presence of
high levels of physical activity reaffirm this finding. In addition, the
prevalence of sedentary behavior among students: was higher than
reported in previous studies, was higher among students in their final
years and was independent of low levels of physical activity.

The prevalence of overweight and obesity of medical students in our
study was 31.0% and 4.5%, respectively. These findings are lower
than described in the Peruvian population (37.3% overweight and
22.7% obesity) according to the National Institute of Statistics and
Informatics of Peru in 201822 This last report also informs a geo-
graphic variation of these values, where some coastal cities presented
a prevalence above the national one. Along these lines, previous
studies conducted in coastal cities, such as Ica? and Trujillo?, found
a prevalence of obesity/overweight in medical students of 40 and
50%, respectively. In contrast, only 27.8% of students in a medical
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school in Cuzco? (a city in the Peruvian highlands) were overweight,
and 3.9% were obese; these results are lower than those found in our
study. Internationally, in Mexico, 41.9% of medical students were
overweight, and 6.5% wete obese?S, which is higher than found in
our study population. In some countries and more urbanized cities,
these differences may result from higher consumption of ultra-pro-
cessed food and sugary drinks. These aspects lead to increased over-
weight and obesity in different social and age groups?’.

Our study showed that the percentage of men with a high level of
physical activity was higher than that found in women. This statisti-
cal difference in the distribution of physical activity levels and sex
has been previously desctribed in medical students!®!”-?8 and among
the general university population®-. Likewise, our multivariate anal-
ysis found a significant association between sex and high physical
activity levels. Chung et al. 3! showed that the probability of having
an adequate level of physical activity was 3.16 times higher among
men compared to women, a result similar to ours. In contrast, our
study did not find an association between sex and low physical ac-
tivity level. This result aligns with Zevallos-Morales et al. 32, who
found no significant association. The relationship between sex and
high physical activity level can be explained by cultural and social
factors that encourage men to develop activities that involve greater
physical demand and, on the contrary, do not encourage women to
develop them'*.

Similarly, we found that students under 20 years old presented the
highest prevalence of low physical activity levels. This result was
seen in Colombian students®, although the opposite was found
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among university students in Poland?*. The greater physical inactiv-
ity in young people, which was also observed in Peruvian adults by
Tarqui and colleagues, could be linked to existing differences in be-
havioral and cultural patterns between generations*.

The average number of sitting hours in our study was comparable to
what is reported by Ge et al. 28 in medical students. The presence of
sedentary behavior was estimated according to the number of sitting
hours. This was seen in 45.6% (95% confidence interval: 41.3 to
49.9) of students and was higher than the 31.0% (30.4 to 32.6) esti-
mated in the meta-analysis by Castro et al. °.

Belonging to the last academic years of school and older age was
inversely associated with sedentary behavior. Studies in both Colom-
bian and Asian university students reported an independent distri-
bution of sedentary behavior among age groups®¢, which differs
from our findings. In contrast, our results are in line with Wattana-
pisit and colleagues!’, whose study showed a higher prevalence of
sedentary behavior among pre-clinical students (87.9%) compared
to those in clinical years (55.1%). The decrease in sedentaty lifestyle
among students who reach the last academic years of human medi-
cine has been explained by the greater number of hours they are
obliged to invest in clinical rotations and hospital shifts. This ensures
that they spend less time sitting, therefore, engaging in an adequate
amount of physical activity.

Achieving a high level of physical activity was found to be inversely
associated with sedentary behavior. Despite this, this was seen in the
lowest proportion of students in our study. Even among students
with a high level of physical activity, the prevalence of sedentary be-
havior was similar to the overall estimate of other studies®*. On the
other hand, there was no association between low physical activity
level and a sedentary lifestyle. This last finding is compatible with
Matusiak-Wieczorek et al. 1>, who found no statistical difference be-
tween physical activity levels and the amount of time spent sitting.
The independence of sedentary behavior among people with a low
level of physical activity opens the possibility of simultaneous occur-
rence of both phenomena. This is important to be aware of, as pre-
vious studies suggest that for the latter in question, lower amounts
of sitting hours per day could even increase all-cause mortality in the
long term?’.

Recommendations

Our results highlight the importance of implementing strategies to
promote the development of physical activity among medical stu-
dents. Likewise, the high prevalence of sedentary behavior, which
was larger than other studies, suggests the need for measures to re-
duce sedentary behavior among students from the beginning of uni-
versity life. We propose the development of longitudinal studies to
evaluate further the relationship between physical activity and sed-
entary behavior and the impact of both situations on student health.

Limitations and strengths

This study has limitations that should be considered when analyzing
the results. Our study has a cross-sectional design, which prevents
us from inferring causality. Nevertheless, our analysis allows us to
obtain associations that may serve as evidence to develop future lon-
gitudinal studies. Physical activity and sedentary behavior were ob-
tained by self-report, which may generate a higher and lower esti-
mate of the true values, respectively. Similarly, participants' weight
and height were also obtained through self-report, rather than using

MEI)

more objective tools to estimate them. This makes our data suscep-
tible to recall or social desirability bias. Furthermore, our study did
not include a greater number of possible confounders in the rela-
tionships assessed. Opting for the use of a short questionnaire was
done to prevent respondents from becoming fatigued on its resolu-
tion, but this may affect the quality of answers. Our study was con-
ducted on medical students at a national university, which does not
make it possible to generalize our findings to other settings.

The strengths of this study include the use of the International Phys-
ical Activity Questionnaire, which is an instrument with proven va-
lidity and has been used among university students worldwide, al-
lowing for comparisons with other studies3®. Finally, given the scarce
information on sedentary lifestyles and low physical activity in the
university population in Peru, our study provides information that
helps to elucidate the relationship between these two variables.

Conclusions

We found that a low level of physical activity in medical students was
more prevalent among females and younger students. Likewise, we
found that sedentary behavior occurs more often than inactivity and
is higher among students in eatly school years.

A significant decrease in the prevalence of sedentary behavior was
only observed among those students who achieved high physical ac-
tivity levels. This finding shows us that even students with moderate
physical activity — who constitute half of our analyzed population —
spend enough sitting hours per day to be defined as sedentary.
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