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ABSTRACT

Objective: To describe the characteristics of the use of a preventive app by the Peruvian population during its first year
of operations between 2019 and 2020.

Materials and methods: A descriptive, cross-sectional and retrospective study, in which the database of the Salud Total
preventive app, concerning the demographic characteristics of and usage by the Peruvian population, was reviewed
during its first year of operations. Sociodemographic variables (sex and age) and usage (health data, pathological findings,
frequency of use, and type and number of services requested) were analyzed. The analysis and processing of descriptive
data were performed using Microsoft Excel

Results: The number of users who downloaded and registered in the app was 9,737 people. A similar sex ratio was found,
and the 21- to 50-year-old group prevailed. A total of 2,304 health data voluntarily entered by the users, out of which the
most reported were weight and height (45.3 %), blood pressure (20.4 %), hemoglobin (17.1 %) and waist circumference,
were collected. Pathological findings such as high blood pressure (25.7 %) and overweight (58.5 %), among others, were
found in the recorded data. Likewise, 1,072 different health services were requested through the app, among which
medical care (58 %) and laboratory tests (32 %) stood out.

Conclusions: Users were able to register in and interact with a preventive app in order to monitor their well-being.
Moreover, they used it both to add their health data and to request remote health services. This could be a new intervention
tool for taking preventive actions, managing timely care of diseases and offering a new data source for health research.
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INTRODUCTION

For some decades now, technological and scientific development has significantly increased the usefulness of information
and communication technologies (ICTs) in various professional fields, especially in the medical field, where it has had a
positive influence 2, According to the World Health Organization (WHO), ICTs have positioned themselves as a means
for better transmission of information to benefit people ®. In turn, the support of ICTs in medical practice has given rise
to what is currently known as electronic health (eHealth) . The Pan American Health Organization (PAHO) proposes the
Strategy and Plan of Action on eHealth (2012-2017), whose objective is to ensure the sustainable development of the
Member States’s health systems ®. The document highlights the different components of eHealth, including telehealth
or telemedicine, electronic medical/health records, mobile health (mHealth), elLearning and standardization and
interoperability 45,

Currently, mobile technologies are becoming an important resource for health services delivery due to their broad reach,
wide acceptance and ease of use ©). According to a report by the International Telecommunication Union (ITU), there are
more than 7 billion mobile telephone subscriptions across the world. In many places, people are more likely to have access
to a mobile telephone than to clean water, electricity or a bank account ©).

Thanks to this high accessibility and versatility, projects have been developed to provide health information and services
through messages, focused on improving quality of life and body care. Examples include heart rate monitoring, quitting
harmful habits such as smoking, among others ?.

Around 97,000 health apps are available to the public, most of them for wellness and sports, while approximately 30 %
are for patients and health professionals ®. According to “The App Date,” almost five million people were using health
apps in 2015 ©.
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In Peru, there are more than 39 million mobile subscribers,
including rural and urban areas ©. In urban areas, mobile
coverage reaches about 90 % of households (?. There is
the task of maximizing the scope of health services in
both urban and rural areas, and in both scenarios public
health intervention through mobile technology is already
possible ™.

The following are authors who have carried out research
aimed at finding out the users of health apps, their
willingness to use them and the way in which such apps are
employed:

Singh et al. " conducted a study whose objective was to
determine the use of mHealth apps, the attitude and trend
among medical students of RajaRajeswari Medical College
& Hospital, Bengaluru, Karnataka, India. Out of the 140
students who were studied, 91 % were aware of health
apps and 59 % were using them on their smartphones. Most
users were females (56 %). “Samsung Health,” “Fitbit” and
“Healthy Me” were the most commonly used apps. Being fit
was the main reason for 58.7 % of them to use a health app.

Shan et al. @ published a study on the prevalence of
access to mHealth technology and its association with
cardiovascular disease (CVD) risk. Data were obtained from
the 2018 Health Information National Trends Survey, in
which 43 % of people reported using their mobile device to
achieve a health goal. Nearly 40 % used some digital device
for the purpose of making a health decision and monitoring
their health. More than 30 % employed a mobile device for
advice and to support their points of view when visiting
a clinician. A total of 28 % had texted messages to their
clinician. In addition, males at risk of CVD were more likely
to have a digital device to monitor their health.

Xie et al. ™ conducted a study aimed to examine the
extent and demographic correlates of health app use in
China and the perceived impacts of using such apps. A
total of 38.4 % reported using multiple types of health
apps. The most commonly used type of health app was
related to healthy living, followed by measuring and
recording vital signs. In addition, the authors found that
health app users were mostly women from higher social
classes. It was also found that those working in education
and culture or disciplinary forces were more likely to
believe that using health apps could increase their health
knowledge and improve their health management.

In 2017, Dolado et al. " conducted a study whose objective
was to measure the use of mHealth apps in a primary health
care center, finding that 68 % of the patients used this type
of apps. The most frequently used were exercise, nutrition
and health services information apps. The patients learned
about the apps mostly from friends or family, the Internet
and social networks; and, in a lower percentage, from a

Joseph JesUs Sanchez Gavidia; Oliver Raziel RUa Fernandez

health professional. Whether the users were employing
these apps or not, they were mostly interested in the
information that a health professional could provide them
about these mobile apps.

In 2015, Krebs et al. ® examined the use of health apps
among mobile phone owners in the United States and found
that 58.23 % had downloaded a health-related mobile
app. The most commonly used categories were nutrition
and fitness. Those more likely to use the apps were young
people who had a higher income, were more educated,
were Latino/Hispanic and had a body mass index (BMI) in
the obese range.

In 2017, Carroll et al. ® carried out a study aimed to
describe the sociodemographic characteristics associated
with health app use nationally in the United States, as
well as to assess the attitudinal and behavioral predictors
of the use of health apps for health promotion. The
research concluded that the main users of health apps
were individuals who were younger than 45 years old and
females, had more education and had a higher income.
Individuals with apps had a serious intention to improve
fruit and vegetable consumption, engage in some type of
physical activity and lose weight. Likewise, they were more
likely to meet the recommendations for physical activity
compared to those without a device or health apps.

Among the studies at the national level, Sanchez 7
conducted a study to determine the use and perception
of ICTs among people with diabetes in Arequipa. The most
used ICT was the cell phone and the mean age of the study
subjects was 64 years. Less than 20 % of the participants
initiated a search for information about their disease and
a large number of them had problems when searching for,
understanding and evaluating health-related information.
Also, most of them (60 %) preferred to receive information
through lectures and 32.2 % by means of ICTs (web pages
or blogs).

Rivas-Nieto et al. ® studied the perceptions and use of ICTs
among patients with hypertension (HTN), dyslipidemia or
diabetes. They found that more than 40 % of people used
their cell phones on a daily basis. Although 48 % of patients
considered that they received adequate information, more
than 90 % wanted to receive more information about their
disease. On the other hand, 70 % reported that they did not
comply with the treatment due to forgetfulness, about 70 %
would like to participate in programs using cell phones or the
Internet, and most of them suggested that they could receive
help from their children or grandchildren to train them in their
use.

Allen et al. ™ conducted a study aimed at validating a

mobile app among contacts exposed to multidrug-resistant
tuberculosis in Lima, where an average registration time
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of four minutes per contact was found. A total of 31
respondents completed an acceptability questionnaire and
reported feeling comfortable or very comfortable with
the registration of their data, although 10 % expressed
discomfort with the confidentiality terms. It was concluded
that the app was a viable and acceptable tool for recording
such contacts.

For their part, Rojas-Mezarina et al. ®, with the objective
of reviewing mHealth apps created, uploaded or used in
Peru until May 2019, claimed that out of a total of 66 apps
identified, 47 % (n = 31) belonged to government agencies,
47 % (n = 31) were designed for administrative purposes and
there was no evidence about their usability or effectiveness.
Concerning the 10 most commonly used mHealth apps,
approximately half of them collected user information that
could be leaked, changed or lost; furthermore, six of these
apps did not mention the source of the information they
provided. Therefore, the authors concluded that there is
an urgent need to develop a regulatory framework based on
existing medical devices and health information systems.

As can be seen, the mHealth interventions that have been
implemented in Peru range from the use of messages in
order to encourage treatment adherence to data recording
and epidemiological surveillance (). However, there is still
no published data on the use of preventive mHealth apps
aimed at the general public.

At the end of 2019, the updated version of the Salud Total
app, a private initiative available on the Google Play Store
platform as Salud Total - Prevencion, was launched in Peru
and developed as a preventive tool for the general public.
Through this app, users, subscribed for free, may receive
personalized preventive alerts on when to perform their
body function controls and preventive check-ups according
to their self-reported data. In this way, people have a tool
at their fingertips for automated health checks. In addition,
the institution Salud Total App allows users to request
remote health services from different affiliated providers.

In 2020, due to the arrival of the COVID-19 pandemic,
IT platforms—especially platforms that provided health
information and health services—and the Internet played a
major role for human communication, and in Peru, the use
of such platforms has been no exception ?'-22),

Taking into account the cultural differences, reactions and
idiosyncrasies of human behavior in the different latitudes,
having local data regarding the characteristics of the use
of ICTs and related devices is an essential component to
continue with the timely and correct development of
technological tools aimed at improving people’s quality
of life and health. Therefore, the objective of this article
is to present the first results regarding the uses and
characteristics of Peruvian users of the Salud Total app in
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the second year after its launch.
MATERIALS AND METHODS

Study design and population

A quantitative, observational, descriptive, cross-sectional
and retrospective study on users and their self-reported
health data in the Salud Total app, during its first year of
operations between October 2019 and October 2020, was
conducted.

Variables and measurements

The descriptive variables of the information collected
from the institution Salud Total App’s records on the
characteristics of app users and uses were evaluated.
Such variables were age, sex, health data, pathological
findings, frequency of use, and type and number of services
requested.

Statistical analysis

The analysis and processing of descriptive data, such as
frequency distribution, measures of central tendency and
variability, were performed using Microsoft Excel 2021.

Ethical considerations

Ethical aspects were considered. First, authorization was
obtained from the institution Salud Total App for data
access and use. Then, registered users accepted the terms
and conditions for using the app at the time of registration,
which included the permission to use the data entered for
research purposes. Confidentiality of personally identifiable
information was maintained at all times. Furthermore, the
study protocol was approved by the Institutional Research
Ethics Committee of the School of Human Medicine at
Universidad de San Martin de Porres.

RESULTS

The current version of the Salud Total app has been
available on the Google Play Store platform of the Android
operating system since October 2019 @3, Since then, a total
of 9,737 users registered during the first year, with a slight
predominance of males (55.14 %) over females (44.86 %).

In terms of age group, most registered users are between
21 and 35 years of age (44.7 %), followed by the group
between 36 and 50 (30 %).

On the other hand, users entered a total of 2,304 health
data that were automatically requested. The most
frequently reported data were weight and height (43.14 %).
With these data, the app automatically calculates first the
BMI, then blood pressure (19.44 %) and, thirdly, hemoglobin
(16.36 %) (Table 1).
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Table 1. Frequency of health data entered by the users according to types

Frequency of health data according to types

Type

Blood pressure

BMI (weight and height)
Hemoglobin

Waist circumference
Glucose

Triglycerides

HDL cholesterol

LDL cholesterol

Glycated hemoglobin (HbA1c) 21

Total recorded data

Total users: 9,737

Regarding the nutritional status, based on the data
entered by the users, most of them were overweight or
obese (58.5 %) and the rest had normal values (38.5 %)
according to their BMI. Likewise, concerning the waist

nof data % of the total

448 19.44

994 43.14

377 16.36
127 5.51
109 4.73
86 3.73
66 2.86
76 3.29
0.91

2,304 100.00

circumference, 38.6 % of the users had an inadequate status
(normal value: up to 90 cm for males and up to 88 cm for
females) (Figure 1).

Nutritional status according to the BMI

= Normal = Obesity

= Overweight

= Underweight

Figure 1. Nutritional status according to the weight and height entered by the users

As for the lipid panel (HDL, LDL, triglycerides), 37.7 % of a
total of 228 data entered showed altered values.

Concerning the users who answered the question on having
been diagnosed with arterial hypertension, 32.1 % reported
having this condition. Likewise, as for the blood pressure

values recorded in the app, it was found that 25.7 % of
the times the blood pressure was normal-high (systolic
blood pressure [SBP] between 130 and 139 mmHg) or

high (SBP > 139 mmHg), while 1.3 % showed low values
(Table 2).
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Table 2. Entered blood pressure values according to categories

Entered blood pressure values according to categories

Category n of data % of the total
Normal 327 72.90
Normal-high 14.50
High 11.70
Low 1.30
Total 448 100.00

Out of the total number of users, 18.90 % reported having
diabetes mellitus. With regard to fasting blood glucose
data, 23.85 % had elevated values (> 126 mg/dL). On the

Table 3. Entered fasting blood glucose and HbA1c values

other hand, more than half of the HbA1c values were
elevated (61.5 %) (Table 3).

Entered fasting blood glucose and HbA1c values

Category

n of data

% of the total

Fasting glucose
Normal
Elevated

Total

HbA1c

Normal
Elevated

Total

Regarding smoking, 87.28 % (1,545) of a total of 1,770
users were recorded as smokers. Additionally, out of the
71 users who entered the number of cigarettes smoked
per day and the smoking time to calculate the estimated
risk of lung cancer due to smoking—where the algorithm
stratifies patients at risk (PYl < 20)—eight (11.26 %) had
some risk.

Table 4. Frequency of requests for health services through the app

83 76.10
26 23.80
109 100.00
8 38.10
13 61.90
21 100.00

Finally, concerning the use of the Salud Total app to
request health services, 5.2 % (502) of the total number of
registered users made at least one medical appointment
for themselves or for another person. However, a total of
1,072 health services were counted due to the frequency
of requests of 39.64 % (Table 4).

Use of health services through the app

Frequency of requests

Once
Twice
Thrice

> Thrice
Total

Total number of requests = 1,072.
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n of users % of the total
303 60.35
82 16.30
53 10.50
61 12.10
502 100.00
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The most frequently requested services were at-home medical care (58 %) and at-home laboratory tests (32 %) (Figure 2).

Type of requested service

B Medical care

m Physical therapy m Others

Figure 2. Types of health services requested through the app
Total number of health services = 1,072.
DISCUSSION

The use of ICTs in the field of health over the last 20 years has
led to the development of various intervention platforms
that have shown their usefulness at different times and
contexts. In our country, we still do not have much solid
information on the uses and usefulness of ICTs in terms
of their medical and preventive health implementation.
However, with the arrival of the COVID-19 pandemic, the
Internet and remote means of virtual communication have
been used in a way never seen before. This has provided
the initial evidence to better understand which are the
most widely used means, their user population and possible
impacts. Consequently, there has been a great development
of ICTs and improvement of the existing platforms.

The present work is the first in our country to describe
health information entered by a Peruvian population
through a free-access health app. In addition, this research
has allowed us to evaluate the different algorithms used
to obtain health information specific to each individual, so
that the recommendations resulting from such information
have an impact on the decision-making of app users.

As for the number of registrations in the Salud Total app by
sex, a slight majority of males has been found. This agrees
with the 2020 report by the Instituto Nacional de Estadistica
e Informatica del Per( (INEI - National Institute of Statistics
and Informatics of Peru), which states that 63.4 % of males
and 57.2 % of females use the Internet . However, it
should be noted that it is well known from experience that
females are more interested in preventive health issues
and in seeking health care than males.

M Laboratory tests

® Nursing

Regarding the age groups registered, people between 21
and 35 years and up to 50 years of age prevailed, probably
due to the means of communication used (mobile phone),
since the use of the Internet and, above all, the use of cell
phones and apps is higher among young people, as claimed
in the aforementioned INEI 2020 report. Such report stated
that the 19 to 59 year old age group uses mobile phones
more than (above 90 %) adolescents between 12 and 18
years old (82.4 %), older adults aged 60 and over (78.2 %)
and children between 6 and 11 years old (43.5 %). Currently,
the use of cell phones by people over 50 is increasing.

Since young people is the largest group of app users, it can
be inferred that it is possible to positively influence their
preventive practices through the use of ICTs.

Out of the health data automatically requested to the users,
they mostly recorded their weight and height, followed
by their blood pressure and hemoglobin levels. Perhaps
this is explained by the traditional popularity of these
parameters for the general community, i.e., an information
widely disseminated by the media. Also, people often have
a scale and know their height before they can measure
their blood pressure or undergo laboratory tests. Next,
they entered their waist circumference measurement,
possibly because of the factors mentioned above. The fifth
place is the recording of the fasting glucose, another data
widely disseminated as an important parameter for health
control. This information should be taken into account to
design education strategies in order to massively use the
current terms in preventive health.
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The high prevalence of overweight (37.3 %) and obesity
(21.2 %) found among registered users agrees with the data
reported by the Instituto Nacional de Salud (INS - National
Health Institute), where the prevalence of overweight
in Peruvians over 15 years of age is 37.8 % and that of
obesity 22.3 %. Such results are probably due to sedentary
lifestyles and poor nutritional habits. Furthermore, waist
circumference is considered a parameter related to
cardiovascular risk @), finding a high prevalence among
users who registered this data in the app (38.6 %). This
value is close to that found by Pajuelo et al. ) among the
adult Peruvian population (33.6 %) in 2019.

In conclusion, the potential of ICTs to benefit people’s
health, both in terms of health promotion and disease
prevention, was evident. Likewise, users of the preventive
app have been able to voluntarily register their basic health
data for the follow-up and control of their well-being. It
can be seen that the general health data were similar to
those obtained in prevalence studies. Thus, it is possible to
direct the preventive actions of users who voluntarily enter
their basic health data in a preventive app: a first evidence
of its use in our country that also provides a new way of
obtaining health data for research.
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