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Objectives: This study was designed to assess the use and preferences for information and
communication technologies (ICTs) among patients with hypertension in Ecuador.
Methods: We conducted an anonymous cross-sectional study during 2018, in which 207
patients with hypertension were surveyed using an adapted version of the Michigan questionnaire. The survey included 16 questions in total, in which patients were asked to quantify
their use for each ICT, and their interest in using ICTs to receive information and communicate with health care providers. Adjusted binomial and multinomial regression analyses
were performed.
Results: Of the surveyed population, 74.9% of patients reported owning a smartphone,
while 79.2% of responders reported having access to the internet. In general, web-based
internet (53.7%) remains the main source for obtaining information related to hypertension,
followed by YouTube (39.5%) and Facebook (30.2%). WhatsApp and Facebook were rated
with the highest interest for receiving and asking health-related information. Older age and
lower educational levels were consistently associated with less interest and usage for most
ICTs.
Conclusions: The widespread use of ICTs opens new possibilities for improving the care of
patients with hypertension through self-management education strategies. Further studies
should be conducted to demonstrate how to develop and promote interventions through ICTs
more effectively, based on the studied patterns of use and preferences of ICTs for speciﬁc
patients.
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Hypertension is a chronic nontransmissible disease characterized by sustained
systolic and/or diastolic blood pressure.1 In Latin America, it is responsible for
13% of deaths and 5.1% of disability-adjusted life years, representing the most
important cardiovascular risk factor regarding the overall disease burden.2,3
Although numerous treatment strategies are often available, it is estimated that
only a third of patients in Latin America have their blood pressure controlled.4 In
Ecuador, hypertension-related complications are considered the second most common cause of death nationwide, with an estimated prevalence of 9.3% according to
data provided by the National Health and Nutrition Examination Survey.5
Furthermore, the same study found that most Ecuadorians with blood pressure in
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the prehypertensive range have no knowledge about the
risks related to hypertension, and roughly half of hypertensive patients had poor adherence to treatment.
Self-management education strategies through digital
health interventions offer an opportunity to address this
increasing health burden in a widespread and potentially
cost-effective way.6 For example, a recent systematic
review on the effectiveness, usability and user satisfaction
of mobile apps to support self-management of hypertension concluded that mobile apps might be effective in
lowering blood pressure and are accepted by most users.7
The use of technology can also aid to lessen the barriers
associated with cultural diversity and decision-making, by
simplifying global communications, thus facilitating selfmanagement education programs.8 Still, there is a need for
additional studies addressing security measures, effectiveness, usability, and the theoretical basis for implementation of mobile applications in the health care setting.9
ICTs, deﬁned as technologies that use computing and
mobile-type devices for communication and information
purposes (eg, email, social media, text messaging, etc.) can
provide a platform for the development and implementation
of self-management programs.10 For example, participation
in support groups and consulting with health professionals
through ICTs assist patients in self-monitoring and decisionmaking.11 There is evidence that by using ICTs in developing
countries, it is possible to reach large numbers of people to
promote physical activity and healthy diets.12 Furthermore,
there is a high proliferation and adoption of mobile technologies, with estimates suggesting that two-thirds of global
internet users are based in developing countries.13,14 The
end result is a unique scenario for the potential development
and implementation of self-management programs designed
to improved health-related outcomes in patients with hypertension through ICTs, particularly in developing countries.
As such, we designed this study to ﬁll the knowledge gap, by
identifying the frequency, preferences, and interest in using
ICTs among Ecuadorian patients with hypertension.

We conducted an anonymous cross-sectional study which
was carried out between the months of January and June in
2018, in which 207 Ecuadorian patients diagnosed with
arterial hypertension were surveyed, where each of them
rated themselves through questions assessing the frequency and preferences of use of ICTs. Participants were
recruited in cardiology or internal medicine outpatient
clinical centers and their background varied to include
individuals coming from urban/inner city, suburban and
rural areas. Patient demographics, such as gender, educational level, ethnicity, as well as patterns and preferences
of use of ICTs were reported. To be included, patients
from either public or private medical practice had to be
diagnosed with hypertension and be at least 18 years old or
more. Patients who had psychiatric diseases, had any form
of language impairment or who found it difﬁcult to visualize the survey were excluded.

Sample size
Sample size was calculated according to the most
demanding analysis in this study. We used G*Power
Version 3.0.10 (Heinrich-Heine-Universität Düsseldorf,
Düsseldorf, Germany) to calculate the sample size for
goodness-of-ﬁt tests, setting an effect size (w) of 0.3, α
error probability of 0.05, a power of 0.08 and 2 degrees
of freedom. With such parameters, the calculated sample
size was 108, which was further expanded to 162 to
overcome Type II errors as much as possible.

Procedures
To assess the patterns and preferences of use of ICTs, a
Spanish version of the Michigan questionnaire was used,
which was adapted for hypertension.15 Each patient was
previously informed with the purpose of our study and
then given the questionnaire, which they could ﬁll by
themselves or with the help of a previously trained person
(eg, physician, nurse or intern).

Methods
Ethical considerations

Questionnaire

This study was approved by the Ethics Committee
“Comité de Ética e Investigación en Seres Humanos”
(CEISH). Every participant signed an informed consent
before the beginning of the survey. The identity and data
obtained from each of the patients were guaranteed not to
be revealed.

The survey included 16 questions in total and took roughly
8 mins to complete. The ﬁrst 7 questions addressed general
demographic and clinical information, as well as access to
ICTs. If patients accomplished the clause of owning a
cellphone and having access to internet, they could proceed to answer the rest of the questionnaire.
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In the following section, patients were asked to quantify
their use of each ICT (text messaging, Facebook, Twitter,
LinkedIn, email, web browsers, WhatsApp, YouTube,
Instagram, Skype and Blogs) under a scale assessing frequency (daily, at least once a week, at least once a month,
less than once a month, never). Furthermore, patients were
asked if they used such ICTs to obtain information about their
disease in a dichotomic fashion (yes/no). Then, patients rated
their interest level to receive information and ask health care
providers about their disease through these ICTs under a
designated scale (extremely, very, moderately and mildly
interested and not interested).
Free text entries were solicited to determine how and
why ICTs would be helpful as methods to approach
patients with hypertension, or the reasons why they
might not be interested in using such technologies for
health-related purposes.

Statistical analysis
Of the surveyed population (n=207), 89.9% reported they
owned a cellphone, of which 74.9% were smartphones,
while only 79.2% responders reported having access to the
internet. Based on the ICT access (owning a cellphone and
having access to the internet), 45 patients could not complete the survey, whilst the remaining 162 patients that
ﬁlled the whole questionnaire were part of the sample
subject of statistical analysis.
For each ICT type, responses assessing the frequency of
use were categorized into “high frequency” (daily and at
least once a week), “low frequency” (at least once a month
and less than once a month) and “never.” Age, gender,
educational level and years since hypertension diagnosis
were used as independent variables on each analysis.
Whilst age and years since hypertension diagnosis were
used as continuous variables, educational level was dichotomized into none or pretertiary and university/postgraduate.
Gender was either male or female.
We performed binomial regression analyses between
such independent variables and the use of each ICT to
obtain information about hypertension. We further undertook multinomial regression analyses between the selected
independent variables and the degree of interest (categorized into “very-extremely interested,” “mildly-moderately
interested” and “not interested”) in receiving information
or asking physicians about the disease through each technology. Analyses were adjusted for age, gender, educational level and years since diagnosis. For binomial
analyses, the reference categories for gender and
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educational level were male and no education/pretertiary
education, respectively. On the other hand, for multinomial
analyses, the reference categories for gender and educational
level were female and university/postgraduate, respectively.
All the data were analyzed using SPSS, version 24.0
software (SPSS Inc., Chicago, IL, USA). A p-value of less
than 0.05 was considered statistically signiﬁcant.

Results
Demographics, ICT access and frequency
of use
From the 207 surveyed participants, 89.9% reported they
owned a cellphone, of which 74.9% were smartphones.
79.2% responders reported having access to the internet.
For the purpose of the statistical analyses, 162 patients
were selected, with a gender distribution of 58.6% females
and 41.4% males. Most patients had secondary education
level (35.2%), followed closely by university studies
(34.6%). Most of the patients were Hispanic/Mestizo
(90.7%). The mean age was 57.1 years, with an average
of 8.4 years with hypertension (Table 1).
Concerning frequency of use, WhatsApp (94.4%), followed by Facebook (77.8%) and YouTube (59.3%) were
reported as the most used ICTs (Figure 1).
Table 1 General characteristics of the surveyed population
(n=162)
Characteristics

Value n (%)

Age, mean (SD)
Years with hypertension, mean (SD)

57.1±12.3
8.4±7.8

Gender
Male

67 (41.4)

Female

95 (58.6)

Educational level
No education

1 (0.6)

Primary

42 (25.9)

High school
University

57 (35.2)
56 (34.6)

Post graduate

6 (3.7)

Ethnic group
Hispanic/Mestizo
African-American

147 (90.7)
2 (1.2)

Indigenous/native

1 (0.6)

White

11(6.8)

Abbreviation: SD, standard deviation.
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Figure 1 Frequency of use of information and communication technologies in patients with hypertension.
Abbreviation: SMS, short message service.

Use of ICTs to obtain information about
hypertension
In general, web browsers (53.7%) were reported as the
most used ICT to obtain information about hypertension, followed by YouTube (39.5%) and Facebook
(30.2%) (Figure 2). Whilst a higher educational level
was associated with a greater likelihood of using email
(OR, 21.6), web browsers (OR, 3.05) and Facebook
(OR, 2.26) to obtain information when compared to
patients with pre-tertiary or no education, increasing
age was associated with lesser odds of using email

(OR, 0.94), web browsers (OR, 0.94) and YouTube
(OR, 0.96) for such purposes (Tables S1 and S2).

Interest in receiving and asking
information related to hypertension
through ICTs
Overall, WhatsApp was the single best rated ICT of interest to both receive information (68.5%) and ask physicians
(75.9%) about hypertension, followed by Facebook
(51.9% and 41.4%, respectively) (Figure 2).

100%
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Web
browsers

YouTube

SMS

Email

Instagram

Twitter

Use to obtain information related to hypertension
Interest in receiving health-related information through ICTs
Interest in communicating with healthcare providers through ICTs
Figure 2 Use of ICTs to obtain information related to hypertension and interest in receiving health-related information and communicating with health care providers
through ICTs.
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Individuals with pretertiary or no education were more
likely to be very/extremely interested in receiving information about hypertension through SMS (OR, 5.03) and
WhatsApp (OR, 5.78) (Table 2), as well as asking physicians about their disease through SMS (OR, 2.67) and
Facebook (OR, 2.90) (Table 3) when compared to patients
with higher education (Table S3). However, they were also
less likely to be mildly/moderately interested in receiving
information about the disease through email (OR, 0.19)
than those with higher education.
Increasing age was associated with less likelihood of
being interested in asking and receiving information
through email and web browsers. On the other hand,
increasing years with disease and being male were factors
associated with higher odds of being mildly/moderately
interested in receiving information (OR, 1.09) and asking
physicians (OR, 4.93) about hypertension through email,
respectively (Table S4).

Discussion
ICTs can offer several beneﬁts for patients. For instance, it
can create networks with peers to share common experiences, increase problem-solving skills, and increase

conﬁdence in making life-improving changes.16 Thus,
ICTs might serve as a potential platform for improving
the care of patients with hypertension.
In our study, approximately 80% of patients with
hypertension had internet access, while a slightly similar
percentage reported owning a smartphone. Web-based
internet was rated as the main source for obtaining information related to hypertension in approximately half of the
patients. Still, there is a considerable proportion of patients
that could miss potential intervention through ICTs.
Recent data suggest that the use of ICTs, particularly the
Internet, is proportional to the educational level of the
individual. The higher the level of education, the higher
the use rate of ICTs.17 In comparison to our study, in
which not only educational level but also age appear to
inﬂuence the use and interest for ICTs, older age and lower
educational levels were consistently associated with less
use of most ICTs, as well as less interest for receiving and
asking health-related question through them.
Discussing speciﬁc ICTs, the instant messaging application WhatsApp was rated both as the most commonly
used, as well as the platform with the highest interest for
both receiving and asking health-related information. Not

Table 2 Interest in receiving information related to hypertension through ICTs
Variable

Mildly-moderately interested in

Very-extremely interested in receiv-

receiving information through ICT

ing information through ICT type OR

type OR (95% CI)

(95% CI)

1.92 (0.68–5.44)

5.03 (1.64–15.47)

0.91 (0.86–0.97)

0.96 (0.92–0.92)

0.19 (0.05–0.71)

0.72 (0.33–1.56)

1.10 (1.01–1.20)

0.98 (0.92–1.05)

0.94 (0.90–1.00)

0.96 (0.93–0.99)

2.14 (0.85–5.44)

5.78 (2.60–12.85)

0.97 (0.93–1.02)

0.95 (0.91–0.98)

SMS (n=162)
Educational levela
No Education/Pre-tertiary education
E-mail (n=162)
Age
Educational level
No Education/Pre-tertiary education
Years with disease
Web browser (n=162)
Age
WhatsApp (n=162)
Educational level
No Education/Pre-tertiary education
YouTube (n=162)
Age

Notes: Regression analysis were adjusted for variables such as age, gender, educational level, and years with disease. Bolded values are signiﬁcant at 0.05 signiﬁcance level.
a
Reference educational level category is university/postgraduate.
Abbreviations: ICTs, information and communication technologies; SMS, short message service.
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Table 3 Interest in asking health-related information through ICTs
Variable

Mildly-moderately interested in asking

Very-extremely interested in asking infor-

information through ICT type OR (95% CI)

mation through ICT type OR (95% CI)

1.32 (0.40–4.30)

2.66 (1.11–6.40)

1.43 (0.50–4.08)

2.89 (1.29–6.47)

Age

0.95 (0.89–1.00)

0.96 (0.92–0.99)

Genderb
Male

4.93 (1.21–19.98)

1.61 (0.74–3.50)

0.95 (0.88–1.01)

0.94 (0.91–0.98)

0.93 (0.87–0.98)

0.99 (0.94–1.02)

0.86 (0.79–0.95)

0.90 (0.84–0.97)
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SMS (n=162)
Educational levela
No education/pretertiary education
Facebook (n=162)
Educational level
No education/pretertiary education
Email (n=162)

Web browsers(n=162)
Age
YouTube (n=162)
Age
Instagram (n=162)
Age

Notes: Regression analysis was adjusted for variables such as age, gender, educational level and years with disease. Bolded values are signiﬁcant at the 0.05 signiﬁcance level.
a
Reference educational level category is university/postgraduate. bReference gender category is female.
Abbreviations: ICTs, information and communication technologies; SMS, short message service.

only text could be exchanged through this instant messaging platform, also images, videos and audio messages are
available for no cost. Interestingly, usage of WhatsApp
was found to be approximately two-thirds of all internet
users in Latin America, in contrast to a lesser frequency
among North Americans.18 Our results suggest that
approximately two-thirds of our patients were highly interested in receiving information about hypertension and
communicating with physicians using WhatsApp. This
ICT could be particularly appropriate for patients with
lower educational levels since they were approximately
six times more likely to be highly interested in using this
ICT for receiving health care-related information than
responders with secondary or higher education. In some
countries of Latin America, mobile phone operators are
offering various mobile plans that usually include unlimited data for exclusive usage of WhatsApp and Facebook
services. For this reason, WhatsApp presents higher penetration rates in many countries of Latin America when
compared to other regions.18
With regard to the use of Facebook in Latin America,
one study found that Argentina has the greatest user
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platform (32.14%), while Peru has the smallest (16%).19
However, we found in our Ecuadorian sample that 77.8%
of responders were frequent Facebook users. Additionally,
this ICT was rated second both regarding the general
frequency of use and overall interest for communicating
with health care providers and receiving relevant healthrelated information using this platform. While some
patients may share their experiences with certain diseases,
others spread messages of hope and many learn recent data
from studies published, all thanks to the creation of support groups on Facebook. This may be one of the reasons
why many patients were interested in this particular ICT.
In previous literature exploring the beneﬁts that social
media provides for chronic diseases among different studies, it was found that 45% of individuals identiﬁed a
positive impact with regard to support (via blogs) and
disease modiﬁcation (via Facebook).20 However, a recent
publication found that the number of English hypertension-related Facebook groups and their users was minor
compared to the whole Facebook community, and the
groups’ activity levels were low.21 There is limited information about the scientiﬁc accuracy of the information
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posted on Facebook group walls of Latin-American hypertension patients, but this could be advantageous if it leads
to the development of strategies to provide sources of
medical information supported by expert medical teams.
Thus, Facebook groups might be useful to promote hypertension awareness in an assay of patients.
Moreover, our results suggest that YouTube was the
second most commonly used ICT (39.5%) to obtain information about hypertension. This ICT may represent a viable
channel for translating and disseminating hypertensionrelated patient education on topics such as medication management. However, many low-quality videos are posted on
YouTube and many of them advocate unproven alternative
treatments for hypertension, a condition that could affect
patient safety.22 Health professionals have the responsibility to ensure the quality of information and that available
comments are reliable. Thus, whenever a physician
encourages patient education and recommends the patient
to look online for hypertension-related information, it is
necessary to ascertain which ICTs patients prefer and
which of them represents a reliable source of data.20,21
There is a signiﬁcant difference in the utilization of
various forms of health information technology tools
between rural and urban communities.23 There are
research projects in Latin America focused to determine
which technologies are appropriate to provide the best
communication.24 The results provided by our study have
potential implications for designing future interventions
through ICTs, especially in low- and middle-income countries, since it is known that many patients suffering from
chronic diseases, and living in rural or hard-to-reach areas
usually present with poor control of their disease. The
development of strategies and interventions has the additional advantage of having the potential to be highly personalized, based on the individual participant’s data, and
engaging with interactive tools and graphically rich content. The appropriate use of ICTs in developing countries
can bring notable beneﬁts and improvements to current
practice, such as support from health-care professionals
and promotion of physical activity and healthy diets.12
However, more emphasis on process and methodology is
necessary to determine which ICTs could be used correctly, especially in Latin-American countries.25
There are some limitations to our study, for instance,
we do not know if the use of ICTs varied according to
disease severity. Additionally, surveyed participants knew
of the purpose of the study, which may have inﬂuenced the
answers given by them. Last, our survey instrument, a
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modiﬁed version of the original Michigan Questionnaire,
has not been validated yet, which could inﬂuence future
replicability of this study. However, one strength of the
study is that the sample included participants of different
genders, age, and educational levels.

Conclusion
In conclusion, the use of ICTs appears to be increasing
in Latin America, as ICTs are becoming a mainstream
tool in assisting patients in self-management care. In
our study, web-based internet remains the main source
for obtaining information related to hypertension.
WhatsApp and Facebook were rated with the highest
interest for receiving and asking health-related information. Older age and lower educational levels were
consistently associated with less interest and usage for
most ICTs. High-quality studies should be conducted to
demonstrate how to develop and promote ICT-based
resources more effectively to engage patients with
hypertension through self-management education programs in developing countries.
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