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Objectives: The aim of the present study was to assess the frequency of use, and preferences regarding information and com-
munication technologies (ICTs) among Ecuadorian patients with chronic kidney disease (CKD) undergoing hemodialysis.
Methods: We conducted an anonymous cross-sectional survey-based study from January 2016 to April 2017, involving 393
patients with end-stage renal disease from 9 hemodialysis centers, in which they rated their use and preferences of various ICTs
through a modified version of the Michigan Questionnaire. The questionnaire collected information regarding demographics,
patients’ interest in obtaining health-related information through ICTs, and interest in using ICTs as a potential way to commu-
nicate with their healthcare providers. A chi-square test for association and adjusted regression analyses were performed. Re-
sults: Among all patients who participated, 64.3% reported owning a cellphone, with less than a third reporting active Internet
connection. The most used ICT for obtaining information about CKD and/or hemodialysis was web-based Internet, followed
by YouTube. SMS was rated the highest to receive and seek health-related information, followed by Facebook. Younger age and
higher levels of education were associated with a higher overall usage of ICTs. Finally, more than half of the patients reported
interest in using WhatsApp for communicating with their healthcare providers. Conclusions: Understanding the preferences of
ICTs among patients with CKD undergoing hemodialysis could help to improve their outcomes through the potential uses and
benefits of ICTs. Further research is needed to assess their role in improving the care of patients with chronic diseases.
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l. Introduction

Chronic kidney disease (CKD) is a worldwide public health
problem with more than 70 million individuals suffering
from the disease [1]. According to estimates, the prevalence
and economic impact on health systems related to CKD care
will continue to rise [1]. Worldwide, the number of patients
receiving renal replacement therapy is estimated to be more
than 1.4 million, with the incidence growing by approxi-
mately 8% annually, particularly in developing countries
[2,3].

Considering that patients with CKD undergoing hemodi-
alysis are associated with a very high mortality and acceler-
ated cardiovascular disease, it remains critical to find ways to
improve their care [4]. This is especially important in devel-
oping countries, such as Ecuador, where there is a significant
growth in the incidence rate regarding CKD and hemodialy-
sis [5]. Therefore, it is necessary to establish prevention pro-
grams, including early diagnosis and treatment of diabetes
and hypertension, which remain the leading causes of end-
stage renal disease in developing countries [5].

In the setting of this growing health-care burden, providing
medical care from a distance can help to achieve improved
health outcomes and lower costs [6]. Nowadays, electronic
devices, such as smartphones, tablets, laptops, and so forth,
are being increasingly used to communicate, manipulate,
and store data by electronic means. They are referred to as
information and communication technologies (ICTs). Few
studies have analyzed the role of ICTs in relation to patients
with CKD. For instance, one study reported that regard-
less of age, the level of access to technology was high [7].
Moreover, Lee et al. [8] found that most patients expect to
learn and increase their contact with physicians through an
interactive system, providing a potential platform for patient
education or management.

Despite the potential benefits of ICTs for healthcare, few
studies have addressed the usage and preferences of these
technologies among patients with chronic diseases, particu-
larly, end-stage renal disease and renal replacement therapy
[9]. We hypothesize there might be a relationship between
specific demographic factors, particularly age and educa-
tional level, that might influence the preferences and interest
in using ICTs. Therefore, we designed this study to identify
patterns of use, preferences, and interest in ICTs among Ec-
uadorian patients with CKD undergoing hemodialysis. We
believe the added knowledge will advance our understand-
ing of how ICTs might be able to improve health-related out-
comes in the future based on known preferences.
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Il. Methods

1. Ethical Considerations

This study was approved by the Hospital Clinica-Kennedy’s
Ethics Committee (No. HCK-CEISH-18-0022), Guayaquil,
Ecuador. Informed consent was obtained from each patient
before participation in the study. We guaranteed that any
information regarding each patient’s medical history and
identity would not be disclosed.

2. Study Design

We conducted an anonymous cross-sectional survey-based
study from January 2016 to April 2017, involving 393 pa-
tients with end-stage renal disease in which they rated
themselves regarding their frequency of use and preferences
of ICTs. Eligible outpatients participated from a total of 9
hemodialysis centers in Guayaquil, Ecuador, and they were
surveyed using a Spanish adapted version of the Michigan
Questionnaire (MQ) [10]. Eligible patients had to be over
18 years of age with a diagnosis ESRD. We excluded patients
with psychiatric diseases, language impairment, and those
with difficulty viewing the survey.

3. Procedures

Patients were approached using a consecutive sample. Prior
to filling out the questionnaire, patients were informed of the
purpose of the study and their role in it. Patients completed
the questionnaire by themselves or sometimes with the help
of a previously trained individual (e.g. physician, nurse, or
intern).

4. Questionnaire

A modified version of the MQ, which measures the fre-
quency and preferences of ICTs by patients in the form of
a self-filled questionnaire, was used as the survey method.
The original questionnaire was developed for patients with
asthma [10]. It included demographical and clinical ques-
tions about age, time with the disease, gender, educational
level, race, and treatment that patients were receiving. The
questionnaire also explored how patients obtained informa-
tion related to their disease, and their interest in receiving or
asking for health-related information through ICTs.

We adopted a rigorous method to translate the MQ into
Spanish. An expert panel of nephrologists checked the
adapted version and considered additional items to be in-
cluded in the survey. The final survey included 17 items, and
collected information about the following: (1) demographic
factors for each patient (including age, gender, educational
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level, and years undergoing hemodialysis), (2) cellphone
ownership and availability of continuous Internet access, (3)
patients’ interest in obtaining information through ICTs (i.e.,
related to kidney transplantation and other treatment mo-
dalities, medication reminders, and factors that could affect
disease control), and (4) the interest of patients in using ICTs
as a potential way to communicate with their healthcare pro-
viders (for requesting and receiving information).

Regarding the use of ICTs to communicate with their
healthcare providers, participants were asked to quantify
their interest in receiving information about factors that
might affect their disease control (i.e., conservative treat-
ment instead of dialysis, kidney transplant, automated peri-
toneal dialysis, medication reminders, keypoints of disease)
through each technology. We quantified the level of interest
as high, some, low, or none. Using the same scale, partici-
pants were asked to quantify their interest in asking ques-
tions to their doctor or other healthcare providers using each
of the ICTs. Also, we incorporated two new items about the
frequency of WhatsApp use. We asked participants whether
they were interested in seeking and receiving information
about CKD or hemodialysis using WhatsApp.

5. Statistical Analysis

Descriptive analysis was performed. Categorical variables
were summarized as frequencies and percentages. For con-
tinuous variables, mean and standard deviation were report-
ed. The overall description of each electronic media type was
informed.

For each ICT type, the frequency-of-use responses were
dichotomized into categories of at least once a week and less
than once a week. The degree of interest in receiving infor-
mation through each ICT type was dichotomized into high
or some interest and little or no interest. Age groups were
categorized into young adults (18-39 years), older adults
(40-65 years), and elderly (265 years). Educational level
was categorized into none or primary school, and second-
ary school, undergraduate, or postgraduate. The number on
years of dialysis was classified as follows: <3 years, 3-5 years,
and 26 years. Age, gender, educational level, and years on
dialysis were used as independent variables for each analysis.

Pearson chi-square test or Fisher exact test when appro-
priate was used to assess the association between Internet
access, or owning a cell phone or smartphone, and the
independent variables (age, gender, educational level, and
years on dialysis). The same analysis was used to determine
the association between the above-mentioned independent
variables and the frequency of use of each ICT type, the use
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of ICTs to obtain information, high interest in receiving in-
formation through each ICT type and having high or some
interest in communicating (with a physician) through each
media type.

Multiple logistic regression analyses were performed for
the use of each ICT to obtain information about CKD, as
well as for interest in receiving information and communi-
cating through each ICT using age, gender, education level,
and years on dialysis as independent variables. Adjusted
odds ratios (OR), with their corresponding 95% confidence
intervals (95% CI), were calculated. All data were analyzed
using R version 3.4.2 software (R Foundation for Statistical
Computing, Vienna, Austria). A value of less than 0.05 was
considered significant for all tests.

I1l. Results

The mean age was 53.5 years (SD = 15.9); 43.9% of the sub-
jects were female, and 54.6% had finished at least secondary
school. Hypertension and diabetes were the most frequent
comorbidities. Most of the participants had undergone 3 or
more years on dialysis (52.3%) (Table 1).

Table 1. Demographic and clinical characteristics (n=393)

Characteristic Value
Age (yr) 53.5+15.9
<40 84 (21.4)
40-65 206 (52.6)
>65 102 (26.0)
Sex
Female 168 (43.9)
Male 225 (56.1)
Education
None or primary 176 (45.3)
Secondary or more 212 (54.6)
Years on dialysis 3529
<3 186 (47.7)
3-5 125 (32.1)
>6 79 (20.3)

Values are presented as mean + standard deviation or number
(%).
For categories 'years on dialysis' and 'education level, there are

3 and 5 missing data, respectively.
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1. Cellphone Ownership, and Access to the Internet
Of the surveyed population, 64.3% (n = 252) of the partici-
pants reported owning a cellphone, with 28.8% (n = 110) of
patients reporting continuous access to the Internet. In gen-
eral, older patients reported lower levels of cellphone owner-
ship and access to the Internet than their counterparts.

2. Overall Frequency of Use of ICTs and to Obtain Infor-
mation about the Disease

We found that Internet (40.9%), SMS (39.8%) and Facebook
(39.5%) were the platforms most commonly used at least
once a week, while Internet (42.1%) and YouTube (18.8%)
were the preferred platforms to obtain information about the
disease (Figure 1). Regarding demographic factors, younger
patients and those with higher levels of education showed
higher frequency of use for most ICTs and to obtain infor-
mation about their disease (Table 2). We found no statisti-
cally significant differences in frequency of use regarding sex
or years undergoing hemodialysis.

3. Interest in Using ICTs to Receive Information and Ask
Healthcare Providers about the Disease

SMS, Facebook, and email were rated as the ICTs with the
highest interest for both receiving and asking health provid-
ers for information about CKD and hemodialysis (Figure 1).
Regarding demographic factors, Table 3 shows the adjusted
OR:s for the association between age, gender, and educational
level with interest in using ICTs to receive and ask health-
care providers for information related to their disease. Age
continues to show an association with interest in using ICTs,
where interest decreases as age increases.

Similarly, the odds of high interest in receiving or ask-
ing questions about CKD through ICTs is smaller for older
adults and elderly patients in comparison with young adults,

ICT Preferences among Patients with CKD

while higher education level is associated with a greater in-
terest in receiving and asking for information through Face-
book (Table 3). Finally, we found that 57.2% of patients re-
ported interest in receiving information through WhatsApp,
while 56.6% showed interest in asking questions using that
app; patients with secondary or higher level of education had
an increased likelihood of using this platform versus their
counterparts.

IV. Discussion

Chronic disease education programs are increasingly adopt-
ing mobile health applications to support self-management
practices, but this often requires widespread adoption of
ICTs to be effective [11]. For instance, individuals with
chronic diseases are less likely than healthy adults to have
Internet access, but once online, it appears that the former
have a higher likelihood of using social media to share in-
formation [12]. Furthermore, the digital differences between
racial ethnicities appears to be getting smaller, with a direct
implication in diseases such as CKD, where ethnic and ra-
cial minorities (such as African-American and Latino) are
disproportionally affected, and suffer worse outcomes in
comparison to their white counterparts [13-15]. Knowledge
about ICTs among patients with CKD undergoing hemodi-
alysis remains crucial if we want to develop new strategies
based on these technologies, aimed at improving their out-
comes.

Overall, we found that 64.3% of the surveyed population
reported owning a cellphone, but less than a third reported
an active Internet connection. This compares to a previous
study undertaken in US hemodialysis centers, where Inter-
net access was estimated to be 35% [16]. Still, both represent
a considerable proportion of patients that could miss any
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10 4 P9 information about CKD
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Figure 1. Information and communication technologies usage and preferences among patients with chronic kidney disease (CKD) under-

going hemodialysis.
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Table 2. Frequency of use of ICTs and to obtain information about CKD and/or hemodialysis by age and educational level

Age (yr) Educational level
. T - p-value® Primary school ~ Secondary school p-value®
or less or more
Cellphone 78 (92.9) 138 (67.3) 36 (35.3) <0.01 91 (51.7) 159 (75.0) <0.01
Internet use 59 (70.2) 46 (23.2) 5(5.1) <0.01 14 (8.3) 95 (45.5) <0.01
Use of ICTs (at least once a week)
SMS 41 (55.4) 44 (34.1) 7 (25.0) <0.01 22 (27.8) 70 (46.7) 0.01
Facebook 51 (69.9) 36 (28.8) 2(7.4) <0.01° 13 (16.7) 75 (51.7) <0.01
Twitter 21(29.2) 8 (6.5) 0 (0.0) <0.01 2 (2.6) 27 (18.9) <0.01
YouTube 40 (56.3) 32 (25.6) 4(14.8) <0.01 8 (10.4) 68 (47.2) <0.01
Email 33 (45.8) 33 (26.8) 4(14.8) <0.01 7 (9.0) 63 (44.4) <0.01
Internet 52 (71.2) 34 (27.6) 5(18.5) <0.01 11 (13.8) 79 (56.0) <0.01
LinkedIn 1(1.4) 0(0.0) 0(0.0) 0.45° 0(0.0) 1(0.7) >0.99
Skype 3(4.2) 1(0.8) 3(11.1) 0.02° 0(0.0) 7 (5.0) 0.05"
Use of ICTs to obtain information about CKD
Internet 47 (65.3) 42 (32.8) 7 (25.0) <0.01 13 (16.0) 81 (55.9) <0.01
Facebook 12 (17.1) 10 (8.0) 0 (0.0) 0.02° 2(2.5) 19 (13.5) 0.01
Twitter 2(3.0) 6 (4.8) 0(0.0) 0.68 1(1.3) 7 (5.0) 0.26"
YouTube 20 (29.0) 19 (15.1) 3(10.7) 0.03" 6 (7.5) 35 (24.8) <0.01
Email 9(13.2) 15 (11.9) 4(14.3) 0.88 3(3.8) 25(17.7) <0.01°
Values are presented as number (%).
CKD: chronic kidney disease, ICTs: information and communication technologies, SMS: short message service.
*Pearson chi-square test, Fisher exact test.
Table 3. Interest in receiving and asking for information about CKD and/or hemodialysis through ICTs
Adjusted OR (95% CI)
Facebook Twitter Email SMS WhatsApp

Interest in
receiving
information
about CKD
(some/high)

Interest in ask-
ing physician
through ICT
about CKD
(some/high)

Age (yr)

40-65

>65
Female
Secondary or

more education

Age (yr)

40-65

>65
Female
Secondary or

more education

0.29 (0.15-0.56)
0.09 (0.01-0.33)
1.25 (0.65-2.40)
2.38 (1.16-5.13)

0.16 (0.08-0.32)
0.08 (0.01-0.32)
1.12 (0.55-2.27)
2.66 (1.22-6.14)

0.33 (0.10-1.00)
N/A

1.34 (0.45-4.01)

3.23 (0.83-21.45)

0.33 (0.10-1.00)
N/A
1.34 (0.45-4.01)

0.42 (0.20-0.86)
0.44 (0.11-1.43)
0.55 (0.27-1.10)
5.67 (2.38-15.9)

0.42 (0.18-0.93)
0.31 (0.05-1.32)
0.70 (0.31-1.50)

0.50 (0.26-0.94)
0.41 (0.15-1.07)
1.63 (0.92-2.93)
0.87 (0.47-1.60)

0.44 (0.23-0.83)
0.36 (0.12-0.97)
1.38 (0.76-2.50)
3.23(0.83-21.45) 5.71(2.07-20.35) 1.05 (0.56-1.97)

0.20 (0.08-0.45)
0.05 (0.01-0.27)
1.04 (0.47-2.31)
6.38 (2.80-15.57)

0.23 (0.10-0.51)
0.06 (0.01-0.30)
0.96 (0.44-2.09)

4.98 (2.24-11.68)

Bolded values are significant at 0.05 significance level.

Reference age category is <40 years old, sex category is male, and educational level is none or primary education.

CKD: chronic kidney disease, ICT: information and communication technology, SMS: short message service, ORs: odd ratios, CI:

confidence interval, N/A: not applicable.
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potential intervention through ICTs. Regarding prefer-
ences, most of our patients rated SMS as the preferred way
of receiving and asking for health-related information, fol-
lowed by Facebook and email. As reported by a recent meta-
analysis, SMS was found to potentially double the likelihood
of medication adherence [17]. Possible explanations for us-
ing SMS can be attributed to the lower cost in comparison to
voice messages, availability in places where there is no data
connection, and the ease of using it in situations where it
may be impractical to hold a conversation [18].

As healthcare providers and patients are increasingly turn-
ing to Internet websites and social media platforms to obtain
health-related information and support, there is a bulk of
digital education materials related to kidney disease available
in some form on the web [19]. Despite this, it has also been
reported that low and middle-income countries lack access
to high-quality information regarding healthcare [20]. We
found that most of the participants rated web-based Internet
as the main source for obtaining information related to CKD
and/or hemodialysis, followed by YouTube and email. With
the Internet becoming a place where individuals can private-
ly explore topics that may not be addressed in a typical office
setting, it is no surprise that most of our patients relied on
this technology to obtain information about their disease.

Additionally, previous studies among patients with chronic
diseases have found that sociodemographic characteristics
influence ICT usage, suggesting that adoption of technol-
ogy is more likely if an individual is younger or more highly
educated [21-23]. In our study, we found that younger age
and higher level of education, were associated with an over-
all higher interest in and usage of ICTs. We also found no
statistically significant association between ICTs and gender
or years on hemodialysis. The fact that we found a higher
interest in and usage of ICTs among younger patients can
be explained under Marc Prensky’s description of digital na-
tives and digital immigrants. Prensky proposed these terms
to describe the differences between individuals who were
born and grew up speaking the language of computers and
Internet, with those who were not born in the digital world
but, at some point in their lives, adapted to the emerging
post-millennial digital culture [24]. Thus, younger patients
will probably find it easier to use technology in the setting
of healthcare and use it more consistently than digital immi-
grant patients.

There are also differences regarding opportunities to access
ICTs, generally referred to as the digital divide [25]. Higher
education and socioeconomic status have been identified as
factors influencing this concept. For instance, among Latin
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American patients with COPD and type 2 diabetes, indi-
viduals with higher educational levels were more likely to be
interest in receiving and seeking health-related information
through ICTs [26,27]. In the setting of CKD, is has been re-
ported that more highly educated patients could undertake
more sophisticated activities with their mobile phones, and
were more likely to use the Internet [7]. In our study, we
found that higher education doubled the odds of using ICTs,
such as Facebook and WhatsApp, to communicate with the
healthcare team, and YouTube as a means to obtain informa-
tion about the disease.

As reported by Goldstein et al. [19], patients, healthcare
providers, and the general public actively use social media
platforms, particularly Facebook, to show their knowledge
about kidney disease, and to share related stories about
themselves or relatives. These channels of communication
might prove useful if they are targeted based on known
preferences and usage of ICTs. On the other hand, tools like
YouTube could potentially serve as powerful platforms to
disseminate information about CKD and dialysis. However,
it was found by Garg et al. [28] that users tend to favor “mis-
leading content and patient narratives over scientifically ac-
curate information” The same report proposes that relevant
and easy to understand educational material on hemodialy-
sis, by credible sources, can serve as an effective adjunct in
educating patients at minimal cost.

Finally, we found that more than half of the surveyed pa-
tients were interested in using WhatsApp for communica-
tion purposes with the healthcare team. This cross-platform
application allows smartphone users to exchange not only
text, but images, videos, and audio messages for free [27].
Moreover, the reported usage of WhatsApp appears to be the
highest among Latin America, thus making this platform
ideal for fast and easy communication between patients and
the medical team [29].

Our research had some limitations. First this study was
conducted on Ecuadorian patients with CKD undergoing
hemodialysis; the preferred usage of and interest in ICTs
in other Latin American countries could be different. Ad-
ditionally, to the best of our knowledge, there have been no
studies on this subject conducted on ordinary Ecuadorians;
therefore, we are unable to draw conclusions or compare
our results directly with the general population. Second, our
questionnaire has not been validated, so our results could
lead to inaccurate conclusions. We also do not know if the
role of disease severity or prognosis had any influence on
ICT usage. Finally, there was some missing data, but this was
not enough to produce loss of power or biased results based
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on the statistical analyses performed. However, one strength
of the study is the valuable sample size (n = 393), including
participants with varying demographic characteristics. To
the best of our knowledge, this is one of the first studies con-
cerning ICTs preferences among patients with chronic kid-
ney disease undergoing hemodialysis in a Latin American
setting.

In conclusion, widespread use of ICTs provides easy access
to medical information that can reach wide audiences; how-
ever, their position in relation to public health remains rela-
tively new [20,30]. The early use of these technologies can
help to increase knowledge and awareness of CKD and its
management among patients and healthcare providers [11].
In our study, we found that SMS was rated with the highest
interest for both communicating with the medical team and
receiving health-related information, while web-based Inter-
net was the tool used most by patients to obtain information
about their disease. However, older patients reported less
cellphone ownership and continuous access to the Internet,
thus representing a group that could miss potential interven-
tion through ICTs. Younger and higher educated patients
were associated with overall higher ICT interest and usage,
particularly through Facebook and WhatsApp. Further stud-
ies are needed to confirm our findings and investigate the
potential use of ICTs in improving the care of patients with
chronic kidney disease undergoing hemodialysis.
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