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bstract

Introduction: Telemedicine is an important alternative for the comprehensive care of patients with cardiometabolic diseases in
communities with difficult access, with limited economic resources. Quick and timely access to specialty care would improve
their quality-of-life expectancy.

Methods: A prospective cohort study was carried out to evaluate the impact of a teleconsultation of specialty service in a rural
parish in the province of Pichincha-Ecuador, between January 2019 and September 2020. The data for the analysis were col-
lected from medical records, and the people who received the telemedicine service were directly interviewed about their level
of satisfaction in relation to the cost, time, and insight on the service.

Results: During the study, 111 patients with cardiometabolic diseases who presented the following pathologies were treated:
arterial hypertension (46.8%), type-2 diabetes mellitus (27.9%), hypothyroidism (14.4%) and prediabetes (4.5%). Only 35 pa-
tients required teleconsultation care with specialist doctors. During the follow-up of the patients, a significant reduction in blood
glucose levels from 190 to 124 mg/dl, p=0.02, was observed. Glycosylated hemoglobin fell from 10% to 7%, p=0.05, systolic
blood pressure fell from 128.9 = 25.0 to 115.6 + 13.2, and diastolic from 74.6 + 11.5 to 60.2 = 23.7, p=<0.01.

Conclusion: The control of patients with cardiometabolic diseases could be followed up through the implementation of tele-
consultation of specialty, with evidence of improvement in their clinical and laboratory status, cost reduction, time savings, and

a high level of satisfaction among users.
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Introduction

Telemedicine is the health service offered through the use of in-
formation technology tools that allow communication between
a patient and a remote health professional in real-time. Ideally,
this communication should be interactive, with the purpose of
solving a specific health problem [1-3]. A good quality tele-
medicine program should generate a wide acceptance, level of
satisfaction among users, and demonstrate its positive impact
on their health and life quality [4].

One of the most innovative and relevant applications of tele-
medicine is the monitoring and follow-up of patients with
chronic diseases to save time, and money and decrease the
number of complications associated with these diseases [4,5].

In recent years, thanks to the technological development, tele-
medicine has become a fundamental foundation for the com-
prehensive management (diagnosis, treatment and follow-up)

of patients in communities with difficult access, with a short-
age of specialized health personnel, with limited economic re-
sources and difficulty transferring to specialized medical care
centers [4,5].

Few telemedicine programs have been implemented in Ecua-
dor despite the fact that the geography is quite uneven, which
limits the speed with which patients can be relocated. Addition-
ally, the few programs that have been implemented have been
elementary in terms of the technology used and have generally
not been integrated with the public health system in order to
generate greater benefits for users [4,5].

Pacto parish is located in one of the most remote rural areas of
the province of Pichincha, the second most populated province
in Ecuador. This location separates it from the secondary and
tertiary care centers of the national health system. There is no
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history of the use of telemedicine in this parish, despite the fact
that the health centers have access to the internet and operate
regularly [6].

A recent study on arterial hypertension in the province of Pi-
chincha (which includes the population of the present study)
found that the prevalence of arterial hypertension (> 140/90
mmHg) was 27%, predominantly in men older than 50 years
of age in urban communities, with low monthly income and
low educational level. The study also found that of patients
with high blood pressure, only 19% are adequately controlled
[7]. In addition, in this same population, a prevalence of 42%
of metabolic syndrome, 10% of type-2 diabetes mellitus, and
66.2% hypercholesterolemia have been reported, which dem-
onstrates the high frequency and severity of these problems in
this community [8].

Method

Study design

A prospective, descriptive cohort study was carried out on the
impact of teleconsultation specialty programs in cardiometa-
bolic diseases, in the rural parish of Pacto, Ecuador during the
period between January 2019 and September 2020.

Study population

Included were all the people (n=111) that, with cardiometa-
bolic pathologies, attended a health service center, located in
the Decentralized Autonomous Government (GAD) building
in the rural parish of Pacto.

In collaboration with the community leaders and mass media,
patients with cardiometabolic diagnoses were summoned to
the teleconsultation specialty service, which was offered dur-
ing the weekends.

According to the problems and complications found in patients
with cardiometabolic illness by the general MD in the initial
appointment, specialty teleconsultations were carried out by
experts in Internal Medicine and Endocrinology in Quito city.
Sociodemographic data

Personal pathological history, habits and occupation of the
study population were retrieved from medical records (Table
1).

Anthropometrical data

For the measure of anthropological data, the body composi-
tion analyzer TANITA BC-549 IRONMAN was used for es-
tablishing weight. For size measurement size meter brand Seca
217 was used. Body mass index (BMI) was determined using
the formula BMI=Weight/Height2. Low weight (<20 kg/m2),
normal weight (20-25 kg/m2), overweight (25-30 kg/m?2) and
obesity (>30 kg/m2) were considered [9].

Blood pressure measurement

Blood pressure levels were taken manually with the Riester
Exacta 1350 adult aneroid sphygmomanometer by the general
MD in charge of the telemedicine office. The technique sug-
gested by the Pan American Health Organization (PAHO) was
followed, focusing on three aspects: the patient’s condition, the
team, and the observer [10,11].

Fasted measurement of capillary glucose and glyco-
sylated hemoglobin

Capillary glucose levels were quantified with the GlobalMed
TOTALVITALS GLUCOMETER GMD50700021 glucom-
eter, as well as glycosylated hemoglobin (HbAlc) levels were
quantified with the SIEMENS DCA VANTAGE analyzer.

Specialty teleconsultations

The teleconsultation program was carried out in two special-
ties: Internal Medicine and Endocrinology. These consultations
were carried out through the assistance of a physician with the
use of the TeleMed Executive Kit ITMEOO01 equipment (Glo-
balMed, Scottsdale, AZ 85260, United States of America), the
3ENCO003CA software, and the devices for remote monitoring
of vital signs, stethoscope, otoscope, and cameras ideal for
physical examination.

The need for specialty teleconsultation was determined by the
severity of the clinical picture and its associated complications
such as hypertensive crisis, the initial diagnosis of type-2 dia-
betes mellitus with glucose values greater than 300 mg/dl, gly-
cosylated hemoglobin greater than 8%, atrial fibrillation and
micro and macro vascular problems. To determine the effec-
tiveness of management through teleconsultation, parameters
such as: blood pressure, capillary glucose and glycosylated
hemoglobin were evaluated, as monitoring of cardiometabol-
ic diseases. At the time of consultation with specialists, vital
signs, including capillary glucose levels, were taken and re-
ported with this equipment.

Evaluation of the specialty telemedicine service qual-
ity

A survey was conducted anonymously to assess the quality,
satisfaction, time savings, and cost of the program carried
out, using the SERVQUAL questionnaires from the Study on
Service Quality Perceived in the Occupational Centers of the
Province of Santa Cruz Tenerife, which was adapted for our
specialty teleconsultation program [12].

For the evaluation of the quality of teleconsultation, the follow-
ing variables were considered: infrastructure (initial medical
care office), equipment (instruments used to take vital signs,
anthropometric data, and sample processing), professionalism
(presentation of the doctor, interest in the patient, commitment,
punctuality and quality of communication), accessibility, pro-
motion and service satisfaction.

It was also inquired about the time savings for the initial medi-
cal care and teleconsultation provided (for this calculation,
the time savings between the scheduling of the appointment
and the date of specialist care, which is usually between 2 to 6
months, was not considered), savings for the service provided
and medicines taking as a reference the basic monthly salaries
of the year 2020 (USD $400) for the Ecuadorian population
[13], and estimating the costs that a person from the parish
would make if they personally decided to take a specialty con-
sultation. The price the patient would be willing to pay in order
to continue with this program was also asked.

Sample size and statistical analysis

The 111 patients who received care in the program were in-
cluded in the study. The information was collected by creating
a database in Microsoft Excel 2016 and was processed with
the SPSS Statistics 27.0 program. Descriptive statistics were
calculated, frequencies and percentages were calculated for
categorical variables and central tendency and dispersion sta-
tistics were calculated for continuous variables.
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Ethical considerations

The research carried out complied with the ethical principles
of the Declaration of Helsinki [14]. This study used data and
information sources with the prior written consent of the par-
ticipants of the specialty teleconsultation program.

Results

Table 1 shows the general characteristics and prevalence of
cardiometabolic diseases among users of the specialty telecon-
sultation program. A high prevalence of cardiometabolic dis-
eases was observed in the study population. The prevalence of
arterial hypertension was higher in men, while the prevalence
of type-2 diabetes mellitus and hypothyroidism was higher in
women. The population which was most affected by the indi-
cated pathologies were people over 50 years of age, except for
people with hypothyroidism who were under 50 years of age,
with a particular aspect, the occupation of the majority of the
population was agriculture and housewives.

Table 1: Prevalence of hypertension, prediabetes, type-2 dia-

betes mellitus, and hypothyroidism according to sociodemo-
graphic variables of the users of the telemedicine program.

. ,|Predia-|Diabetes mel-
Arterial betes litus  Type-2 Hypo-
Variables [n |hiperten- Prevalence thyroid-
sion (%) (%) ism (%)
(%)
Sex
Male 51 [52.9 7.8 25.5 2
Female 60 [41.7 1.7 30 25
Age
<50 17 15.9 0 17.6 294
> 50 94 [54.3 53 29.8 11.7
Occupation
Housewife [38 [42.1 0 31.6 23.7
Farmer 34 [38.2 5.9 14.7 8.8
Retired 15 60 0 46.7 6.7
Others 24 163.6 13.6 27.3 13.6
IMC*
<20 2 |2 0 3.3 0
[20, 25] 21 [12 40 20 0
[25,30] |43 [36 20 46.7 43.8
> 30 43 |50 40 30 56.3
Teleconsultaiton Used
Yes 35 140 2.9 48.6 22.9
No 76 |50 53 18.4 10.5

*The percentages in the columns correspond to the frequency
of cardiometabolic pathologies in relation to their frequency
according to the body mass index. For the rest of the variables,
the cell numbers correspond to the percentages of the patholo-
gies corresponding to each of the rows.

Out of the total population that received care in the specialty
teleconsultation service, approximately 32% (n=35) required
to be examined by a specialist in internal medicine or endocri-
nology due to the presence of clinical and biochemical altera-
tions, (Table 1, 2). Most of these patients were over 50 years
old, overweight and/or obese.

The teleconsultations lasted approximately 20 minutes. The
patients received remote specialty care in a similar way to what
they would have received in person. Table 3 shows the changes
in blood pressure, glucose level, and glycosylated hemoglobin
of the people managed by specialty teleconsultation. As ex-
pected, changes in blood pressure and metabolic control were
significantly improved by treatment administered by partici-
pating specialists. The average follow-up time for patients in
the study was 12 months.

Table 2: Prevalence of hypertension, prediabetes, type-2 dia-
betes mellitus and hypothyroidism according to sociodemo-
graphic variables in patients who required a specialty telecon-
sultation.

ArteriallP r e - D1211111>§tes Hypo-
Variables [No |hyperten-|diabetes mellitus thyroid-
sion (%) |6)  |DPS2 PVl (%)
alence (%)
Sex
Male 18 |444 5.6 55.6 0
Female |17 [35.3 0 41.2 47.1
Age
<50 5 0 0 20 60
> 50 30 46.7 3.3 53.3 16.7
Occupation
House-|;5 149 0 40 40
wife
Farmer |10 |30 0 30 10
Retired |8 37.5 0 87.5 12.5
Otras 6 66.7 16.7 33.3 333
IMC*
<20 1 0 0 6.3 0
[20,25] |7 16.7 0 25 0
[25,30] |14 |25 100 50 50
> 30 11 583 0 18.8 50

*The percentages in the columns correspond to the frequency
of cardiometabolic pathologies in relation to their frequency
according to the body mass index. For the rest of the variables,
the cell numbers correspond to the percentages of the patholo-
gies corresponding to each of the rows.

With the purpose of evaluating user satisfaction with the tele-
consultation program, a survey was carried out, the results of
which are summarized in Table 4, the same ones that reflect a
high level of user satisfaction with the specialty teleconsulta-
tion program. When the patients were asked about the savings
on time and money, they obtained by using the teleconsulta-
tion program, an important benefit of the participants was evi-
denced, in Table 5.

The users of the telemedicine service reported that they at least
earned on average 24 hours of time in your care (without tak-
ing into account the time that elapses from the request for the
appointment and the date of the medical consultation, which is
usually between 2 to 6 months). They also indicated that they
saved USD$19.142.9 in transportation and USD$50.2+31.6
between care and other expenses. Therefore, the total savings
in direct costs was approximately USD $70, additionally, the
indirect costs for losing a work day would be at least USD

Table 3: Follow-up analysis of biological variables of patients
managed by specialty teleconsultation.

Last telecon-
sultation data
(average =+
DE)

Baseline
Variable |Data (aver-
age+ DE)

Difference | Value p

Blood pressure
SBP* 128.9+25.0 [115.6 +13.2 |16.93 +22(<0.001

DBP**  |74.6+11.5 [60.2+23.7 ?'0228 *1<0.01
Capillary 79.28 &+
dlovose | 1906139.5124.5£29.1 | |10~ |0.02
291 +
HbAlc***[100£40 |70+14 |0 0.05

*SBP: systolic blood pressure; **DBP: diastolic blood pres-
sure, ***HbAlc: glycosylated hemoglobin, DE: deviation ex-
tender.
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$13.33/day. The total sum of savings for each teleconsultation
would correspond to around USD $83.33.

Discussion

Cardiovascular diseases such as type-2 diabetes mellitus and
arterial hypertension could require advice from specialists, as
indicated by the PAHO in its guidelines for the evaluation and
management of cardiovascular risk [15].

Table 4: Quality/satisfaction of the specialty teleconsultation
program by patients’ evaluation.

. . . Average +
Variable N [Minimum |Maximum DE /10
Infrastructure 76 14,3 10 9,1+13
Equipment 77 15,7 10 9,6+1,0
Professionalism* |67 |[5,7 10 9,5+0,9
Accessibility 77 15,7 10 9,7+ 0,8
Service promotion |71 |[1.,4 10 83+24
Service satisfaction |76 |7,1 10 9,7+0,7

*Professionalism includes: doctor s presentation, their interest
in the patient, commitment, punctuality, communication qual-
ity.
Table 5: Cost of the specialty teleconsultation program analy-
SIS.

Variable Quantification
Average time savings in consultation 24 horas

i ion + +
Total savings (cor}sultatlon transport $3.33$ USD
exams + lost working day)
A\'/e'rage price that the patient would be 10$ USD
willing to pay

Approximately 40% of the Ecuadorian population lives in rural
areas where there are limited human resources and physical
infrastructure to provide high-quality specialty health services.
In Ecuador, it has been registered that income poverty at the
national level in 2021 was 27.7%, with 20.8% for the urban
area and 42.4% for the rural area [16].

According to the World Health Organization (WHO), patholo-
gies such as high blood pressure and type-2 diabetes mellitus
are the main causes of human health conditions and generate a
high burden of premature death. These pathologies are on the
rise rapidly in low- and middle-income countries. Due to its
high rate of complications such as heart disease, encephalopa-
thy, and kidney disease, among others; they represent a high
human, social and economic cost for low- and middle-income
countries [17-20].

Ecuador has a high and increasing problem in the frequency of
chronic diseases, according to the National Institute of Statis-
tics and Censuses (INEC) of Ecuador, mortality statistics show
that this type of pathology is among the top ten causes of death
[21].

The use of telemedicine has been associated with a depletion
in waiting times (diagnosis/treatment), complications, and the
number of referrals from primary care and hospital levels, re-
gardless of the geographic location of the served population

[4].

The use of telecommunications and portable modern telemedi-
cine equipment gives us the possibility of improving compre-
hensive care and monitoring of patients with chronic diseases
[4]. Some studies, including ours, have documented a signifi-
cant decrease in blood pressure levels, especially in high-risk

hypertensive patients [22-24].

According to reports on the clinical efficiency of the use of
telemedicine for the management of patients with type-2 dia-
betes mellitus, there is agreement with the results obtained in
our study, with a significant post-intervention reduction, com-
pared to conventional treatments, thus demonstrating that the
intervention teleconsultations are more effective than the usual
ones [25,26].

Similarly, there is evidence on the benefits of managing hyper-
tension through telemedicine with promotion of patient self-
management, especially when there is supervision by a team
of health professionals and a community pharmacist24; in our
study, we had the participation of health personnel in the rural
parish of Pacto where the controls were carried out with subse-
quent consultation with specialist doctors in patients with asso-
ciated comorbidities and one of the advantages and similarity
with the reported studies was the availability of medicine an-
tihypertensive for immediate management in requiring cases.

Regarding patient satisfaction with the use of telemedicine,
there are reports with positivity rates of 95 to 100% compared
to face-to-face medical attention, indicating cut in time, travel
costs, decrease in bureaucracy, better access and continuity of
care [27]; The anonymous evaluation carried out in our study
on satisfaction obtained a similar average, with an approximate
score of 9/10, in which infrastructure, equipment, profession-
alism, accessibility, promotion and satisfaction of the service
provided were inquired.

In other countries of the region such as Mexico, telemedicine
in the current pandemic has made it possible to maintain health
services in most medical specialties, limit the spread of SARS
CoV-2 infection, and provide security to service providers by
safeguarding their integrity [28].

Additionally, patients benefited directly from saving time to
access a 24-hour specialty consultation; however, this saving
in time can be considered relative, because in Ecuador, in the
systems of the Comprehensive Public Health Network for tak-
ing an appointment to access a specialist can vary between 2
and 6 months, due to the high demand for the specialty service.

To estimate the savings that the patients in the study had by
receiving the specialty consultation in a timely manner, it was
considered that in Ecuador the unified minimum wage for the
year 2020 was USD $40013, which represents a working day
of USD $13.33/day. The attended people did not have to travel
to the specialty centers and hence did not have to miss a work
day. On the other hand, in this program, the patients received
free medication for the donations and the service of the afore-
mentioned public and private entities that participated in the
study. Due to these benefits and the empathy towards the ser-
vice providers, patients reported a high degree of satisfaction
with this type of care. In this study, the specialty teleconsulta-
tion service was only offered for two days a week; perhaps
the benefits would be even greater if the services were offered
more frequently.

Conclusion

The implementation of teleconsultation in rural areas with a
high prevalence of cardiometabolic diseases and with difficult
access to specialized medical services can improve the clinical
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and laboratory control of these patients. A specialty telecon-
sultation service can help reduce costs, and waiting times for
specialty care and generate a high level of satisfaction among
users. Public and private health services should consider tele-
medicine a valid alternative to their patients” treatment.
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