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Abstract

Introduction: University students often eat at street food stalls, which can cause various di-
gestive symptoms, although this has not been evidenced in studies carried out in this popula-
tion. Objective: To establish whether food consumption in street food stalls is associated with
symptoms of dyspepsia in Peruvian medical students. Materials and methods: A secondary
data analysis of a multicenter study was conducted. Of 1 797 medical students surveyed in
eight medical schools, a statistical power of 93% was calculated. Symptoms of dyspepsia
were associated with a history of food consumption in street food stalls. Association statistics
were obtained with bivariate and multivariate models. Results: The prevalence of functional
dyspepsia varied between 9-28% and food consumption in street stalls between 1-5%. In the
multivariate analysis, eating food in the street was a factor associated with a greater frequency
of suffering from functional dyspepsia (aPR: 1.45; 95%Cl: 1.09-1.94; p=0.010). In addition,
other significant variables were the female sex (aPR: 1.40; 95%Cl: 1.15-1.71 p=0.001) and
people eating at similar times (aPR: 0.76; 95%Cl: 0.61-0.94; p=0.012) adjusted for age, and
academic term. Conclusions: Dyspepsia symptoms were more common in students who ate
their food from street stalls. This should be monitored by health and university authorities, as it
can have short- and long-term consequences.
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This situation becomes more important in populations

such as university students, who due to the limited time they
have, scarce economic resources and little care for their indi-

Gastric diseases continue to be among the main causes
of acute and chronic illnesses of the general population V.
Several studies that evaluate the factors that influence their
appearance have shown that the quality of food is a transcen-
dental factor, which along with other related factors promote
the development of gastrointestinal diseases %), especially in
Latin American countries (such as Peru), where the prepara-
tion hygiene, conservation and sale of food is still deficient®),
situation that increases the risk of acquiring infectious and
parasitic gastrointestinal tract diseases*”).

322

vidual health, seek to acquire these foods in the simplest and
fastest way, which exposes them to a greater risk of acquiring
gastrointestinal infectious diseases. Recent studies show
that between 24% and 46% of medical students in Latin
American countries suffered from functional dyspepsia,
associated with various social and educational factors among
other habits . But these studies did not focus on how stu-
dents get their food. Therefore, the objective of this research
was to determine if the consumption of food sold by street
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vendors is associated with dyspeptic symptoms in Peruvian
medical students.

MATERIAL AND METHODS

A multicenter study of secondary data analysis was con-
ducted, which was based on a sample obtained from the
primary study carried out in 2016 for the determination
of factors that were associated with functional dyspepsia
among medical students ¥. The main study included a sur-
vey for medical students and the data of those students who
satisfactorily answered the questions to determine if they
suffered from dyspepsia and the place where they ate their
food. One student was excluded for having been diagnosed
with organic dyspepsia, three for having had peptic ulcer,
six for gastroesophageal reflux disease and 116 for being
diagnosed with gastritis. The final population was 1797
students from seven departments of Peru: 400 from Lima,
539 from Piura, 220 from Cajamarca, 277 from Huancayo,
109 from Cusco, 101 from Ica and 151 from Ucayali.

The variable that showed the suffering of dyspeptic
symptoms was measured by a validated test in the Peruvian
population in which it was asked about the condition of
symptomatology in nine scenarios: easy feeling of fullness
(the feeling of being full before the usual), postprandial
epigastric fullness (the feeling of being full after eating
less than usual), heartburn (the burning sensation that
rises from the stomach to the pharynx), regurgitation (the
effortless return of food contents through the esophagus),
nausea (feeling like vomiting), vomiting (the violent and
spasmodic expulsion of stomach contents through the
mouth), postprandial epigastric pain (the annoying sensa-
tion in the epigastrium continuously or intermittently after
eating food), excessive belching (the expulsion of excess
air from the upper digestive tract that exceeds normality)
and hunger pain (the feeling of stomach emptiness, essen-
tially in the abdomen). Those with three or more symp-
toms with moderate or very frequent intensity were con-
sidered positive, the test used for this had 95% sensitivity
and 100% specificity ). The primary independent variable
was where they regularly ate their food, and the category
of interest was whether they did it at street vending sites.
In addition, the adjustment variables were considered: sex
(male/female), age (taken quantitatively for descriptive
and analytical statistics), study semester (taken quantita-
tively for descriptive and analytical statistics) and eating at
similar times (yes/no).

After acquiring the database for secondary analysis, the
data was filtered with the selection criteria, which was
carried out in the Microsoft Excel 2010 program (Windows
version). Finally, the data was transferred to the Stata 11.1

program (Stata Corp LP, College Station, TX, United
States); in which all statistical analyses were performed.

For the descriptive analysis, the qualitative variables
were analyzed with their frequencies and percentages. The
quantitative variables were described with the median and
interquartile range (IQR), after confirmation of their non-
normality with the Shapiro-Wilk test. For analytical sta-
tistics, the chi-square test was used for the crossing of two
qualitative variables and the sum of ranges for the crossing
of a qualitative versus a quantitative one. Finally, an analy-
sis was developed using generalized linear models using the
Poisson family, the log link function and robust models, and
the host university was considered as a cluster group (to
take into account the individuality of each population eva-
luated); with this, the crude prevalence ratios (cPR) and
adjusted (aPR) were obtained with their 95% confidence
intervals (95% CI) and p values. The p < 0.0S values were
considered statistically significant.

RESULTS

Ofthe 1797 medical students, 53% (960) were women, the
median age was 20 years-old (IQR: 18-22 years old). 3%
(52) said they ate regularly at street vending sites and 23%
(412) had a positive diagnosis for dyspepsia. When descri-
bing the population according to their eating in street ven-
ding sites, similarities were found in sex, ages and semesters
frequencies; however, there were differences according to
eating at similar times (p = 0.021) (Table 1).

Table 1. Characteristics of medical students according to food
consumption on street vending sites

Variables Eating in Street Vending Sites n p Value
(%)
Yes No
Sex
- Female 25 (48.1) 929 (53.5) 0.441
- Male 27 (51.9) 808 (46.5)
Age (years) 20 (19-23) 20 (18-22) 0.105
Semester* 4 (3-7.5) 5 (2-8) 0.655
Eating at Similar Times
- Yes 20 (38.5) 782 (45.4) 0.021
- No 32 (61.5) 941 (54.6)

*Median and IQR. p values obtained with the chi-square test for the
crossing of two qualitative variables and the sum of ranges for the
crossing of a qualitative versus a quantitative one.
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Figure 1 shows that the range of functional dyspepsia
varied between 9% and 28%, and that of food consumption
in street vending sites, between 1% and 5%.

Figure 2 shows that the percentages of food con-
sumption were similar according to whether they had
(4%) dyspepsia or not (3%), and this was statistically similar.

In the multivariate analysis, eating food in the street was
a factor associated with the greater frequency of suffering
from functional dyspepsia (aPR: 1.45; 95% CI: 1,09-1,94;
p=0,010). In addition, other variables that were significant
were the female sex (aPR: 1,40; CI 95 %: 1,15-1,71; p =

0,001) and people eating at similar times (aPR: -0.76; 95%
CI: 0,61-0,94; p = 0,012) all adjusted by age, and academic
term (Table 2).

DISCUSSION

It was found that a small percentage of medical students
eat regularly at street vending sites, but this was a factor
associated with functional dyspepsia; although no studies
were found on the possible association, Barker et al. identi-
fied the risk of suffering from gastrointestinal diseases and
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Figure 1. Percentage of functional dyspepsia and food consumption at street vending sites in medical students from seven departments of Peru.
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Figure 2. Functional dyspepsia and food consumption at street vending
sites in medical students from seven departments of Peru.
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Table 2. Bivariate and multivariate analysis of functional dyspepsia on
an empty stomach.

Functional Bivariate Multivariate

Dyspepsia

cPR (CI 95 %) p
Value

aPR (95% Cl)

Eating in Street ~ 1.45(1.03-2.04) 0.033 1.45(1.09-1.94) 0.010
Vending Sites

n (%)

Women 1.43 (1.15-1.78) 0.001 1.40 (1.15-1.71) 0.001
Age (years) 0.97 (0.93-1.02) 0.256 0.98(0.95-1.02) 0.395
Semester* 0.98 (0.93-1.02) 0.323 0.99 (0.96-1.03) 0.590
Eating at Similar ~ 0.76 (0.65-0.91) 0.002 0.76 (0.61-0.94) 0.012

Times

cPR, aPR, 95% CI and p-values obtained with generalized linear models,
using the Poisson family, log link function, robust models and considering
the host university as a cluster group. *Taken as quantitative variables.
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the consumption of food dispensed by street vendors®,
possibly because the foods traded in these establishments
have many health issues as it has been reported in various
international studies, where unacceptable values of micro-
biological contaminants are identified!*'?).

Women had a positive association with functional dyspep-
sia, and this was reported by local *!#!5) and international
research, in which they identified the association between
dyspeptic symptomatology and sex (p Value = 0.001) (1417,

Finally, having similar schedules for feeding was a factor
negatively associated with functional dyspepsia. This has
been reported by some studies ), but in others no such
association was found ('9). However, this relationship has
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