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A B S T R A C T 

Background: Chronic diseases are expected to double their current incidence in people over 65, before by 

2030. Cardiovascular diseases, such as ischemic heart disease and heart failure, are the most common cause 

of morbidity and mortality in developed countries and high blood pressure is the most prevalent risk factor. 

Telemedicine collects data, shares information and provides clinical care, education, public health and 

remote administrative services. Telehealth and specially connected health platforms, have the potential to 

improve the health care system, reduce costs and increase patient satisfaction.  

Methods: During 2018, 111 patients with high blood pressure (81 (73%) men and 30 (27%) women with 

an average age 58,4 years) were selected and followed for 12 months. All patients included in the 

telemonitoring program, received the Connected Health application on their smartphone and a bluetooth 

device to measure blood pressure. The application reinforces education about the disease, treatment 

compliance, blood pressure monitoring and in case of decompensation, generates alarms that trigger a 

response by the medical team with video consultation. 

Results: To analyse the difference in blood pressure (systolic and diastolic), we calculate the average of the 

first (when patients added to the program) and last 30 measurements after the 12-month follow-up. We 

observed a reduction of 5,7 mmHg (4%) in systolic and 4 mmHg (5%) in diastolic blood pressure (p <0.05). 

The use of the connected health platform avoided 3,2% of costs (Blood Pressure Holter and outpatient visits) 

in one year. The patient satisfaction analysed with the Net Promoting Score of the services implicated 

increased 2.2 points during the study period. 

Conclusion: A telemonitoring platform for patients with high blood pressure, based on health 

education, treatment compliance, blood pressure monitoring and early detection of decompensation, 

improves blood pressure figures, reduce costs and increase patient satisfaction. 

 

                                                                       © 2020 César Morcillo Serra. Hosting by Science Repository. 

 

Introduction 

 

It is estimated that in 2050, about 35% of our population will exceed 65 

years and chronic diseases are expected to double their current incidence 

in people over 65, before by 2030. Cardiovascular diseases, such as 

ischemic heart disease and heart failure, are the most common cause of 

morbidity and mortality in developed countries and high blood pressure 

is the most prevalent risk factor. More than half of these admissions are 

theoretically avoidable because the main cause of cardiac 

decompensation is poor therapeutic compliance (abandonment of drugs 

and hygienic and dietary measures, due to lack of knowledge or 

motivation and lack of support from family members and caregivers) and 

poor control of blood pressure [1].  

 

Telemedicine collects data, shares information and provides clinical 

care, education, public health and remote administrative services. 

Connected health platforms have the conjunction of digital health 

(eHealth) and mobile health (mHealth), conforms the so-called 

telehealth, which has the potential to help transform the health care 

system, reduce costs and increase patient quality and satisfaction [2]. 

Mobile devices and applications create the digital environment to 

facilitate access, delivering medical care anywhere and improving user 
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experience. Patients can use sensors that measure a large number of 

variables (from blood pressure, heart rate, temperature, weight, to daily 

exercise and their perceived state of health), allowing doctors to 

remotely monitor their health, providing reminders to help them keep 

track their care. This digital channel can also be used to collect large 

amounts of high-quality, real-time data on medication adherence, 

symptoms and care plan compliance. This technology also can build a 

different relationship with the patient, focused on their needs, more 

transparent and continuous with twenty-four hours a day follow-up, 

where the user enjoys much more information, participation and 

autonomy [3]. 

 

There is sufficient evidence that telemedicine improves the health of the 

population, reduces healthcare costs and improves the client's experience 

in health care [4]. That is why different scientific societies already 

recommend the use of telemedicine for better health control, such as the 

American Heart Association [2]. Previous telemonitoring studies carried 

out in our hospitals and the previous considerations led us to the creation 

of a telemonitoring platform called Connected Health [5]. This platform 

is based on an interactive telemedicine system that combines ambulatory 

telemonitoring of different health variables (blood pressure and heart 

rate). This platform has also an application for smartphone, with 

educational instruments to improve the knowledge of the disease and 

motivational support (for controlling variables related to health and 

adherence program of taking medication), added to a telecare support by 

medical and nursing staff, who can contact by video consultation through 

the same application. The main objective of this study is to analyse if the 

Connected Health improves the blood pressure control, and at the same 

time, the use of health resources, economic costs and the quality of life 

and satisfaction of these chronic patients. 

 

Materials and Methods 

 

I Population 

 

The program applies to the entire network of 4 hospitals and other 

healthcare centers of Sanitas in Spain. During 2018, 111 patients with 

high blood pressure under pharmacological treatment were selected and 

followed for 12 months. 

 

The study was approved by the Ethics and Clinical Research 

Commission of the center and all patients gave informed written consent 

to participate. All patients met both of the following criteria were 

available to use wearables (BPM-200) and the mobile app (Salud 

Conectada iOS/Android app), and if needed, an educational training was 

received. 

 

II Connected Health 

 

Connected health platform is a CE class I medical device mobile 

application, for telemonitoring with bluetooth connected wearables 

adjusted to the user case and video consultation. All patients included in 

the program receive the Connected Health application on their 

smartphone and devices to measure continuous and real-time health 

variables (blood pressure and heart rate). Sanitas also provides the 

software, technology, training, services and care related to the program, 

free of charge and there is no cost added to the patient neither the doctor 

as users of the project. 

 

The Patient always knows through the application in real time all the 

information that is collected. All information is stored in the electronic 

medical record, where the healthcare staff can access the measured 

parameters. There is also the option, if the patient so desires and gives 

explicit consent, to allow third parties of his or her trust (such as 

caregivers or family members) to access their information and carry out 

real-time monitoring. A 24/7 assistance support allows the patient to be 

warned in the event that the system produces an alert in view of its 

parameters. The application allows to create warning alarms of measures 

of health variables, taking medication and to confirm it. 

 

In case of detection of an altered value, the application automatically will 

notify the healthcare team who will contact the patient via video 

consultation, allowing the early detection and evaluation of 

decompensations, through the two-way communication established 

between the patient and the doctor. The application includes educational 

material, which is based on knowledge of the disease, rules of self-care, 

vaccination, reinforce therapeutic compliance and early detection of 

decompensations. 

 

III Measurements 

 

In order to understand clinical effectiveness of this platform we used 

patient demographics variables and blood pressure (systolic and 

diastolic) measured initially when patients added to the program and 

after the 12-month follow-up. To analyse the economic impact, we 

calculate the cost of the average tests (two Blood Pressure Holter) and 

consultations (two outpatient visits) the patients usually need during 12 

months, and he patient satisfaction was analysed with the Net Promoting 

Score (NPS) of the services implicated in the study. To protect all 

information related to the Patient, different security measures were 

adopted, technical and organizational, including encryption and 

authentication tools, and personal data was stored in secure networks. 

 

IV Statistical Analysis 

 

Comparison between Blood pressure (systolic and diastolic) measures, 

initially and after the 12-month follow-up, was done with Student's t test 

for independent data. All analyses were performed using the statistical 

significance level considered for calculation of the sample size (α=.05) 

with SPSS for Windows (version 12.0). 

 

Results 

 

We analysed 111 patients, 81 (73%) were men and 30 (27%) women. 

The average age of the sample was 58,4 years. One of the hospitals 

(CIMA) enrolled 47% of the participants, but no differences were 

observed between them. To analyse the difference in blood pressure 

(systolic and diastolic), we calculate the average of the first (when 

patients added to the program) and last 30 measurements after the 12-

month follow-up. We observed a reduction of 5,7 mmHg (4%) in systolic 

and 4 mmHg (5%) in diastolic blood pressure (p<0.05) (Figure 1).  

 

To analyse the economic impact for the organization and the patient, we 

calculate the average tests (two Blood Pressure Holter) and consultations 

(two outpatient visits) the patients usually need during the 12 months 

study process. The use of the connected health platform avoided 3,2% of 

costs in one year. To analyse the patient satisfaction, we calculate the 

Net Promoting Score (NPS) of the services implicated in the study 
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during the program (Figure 2), which increased 2.2 points during the 

study period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Blood pressure (systolic sBP and diastolic dBP) difference after 12-month follow-up. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Net Promoting Score (NPS) evolution during 12-month follow-up. 

 

Discussion 

 

This study evaluates how digital technologies like a telemonitoring 

platform for patients with high blood pressure, based on health 

education, treatment compliance, blood pressure monitoring and early 

detection of decompensation, improves blood pressure figures, reduce 

costs and increase patient satisfaction. The effectiveness of outpatient 

follow-up programs for patients with cardiovascular diseases is already 

known. They are based on health education and they can reinforce 

disease knowledge and boost self-care like therapeutic adherence and 

help to detect early decompensations [1]. Home telemonitoring has the 

double advantage of providing monitoring and encouraging patient 

participation in the management of their own disease [6]. Several studies 

have shown that telemonitoring improves the control of chronic diseases 

such as blood pressure, overweight, diabetes and heart failure [7-12]. 

 

The interest in telemedicine is increasing, thanks to technological 

advances and the greater availability of easy-to-use equipment, which 

increase the acceptance and satisfaction of patients to acquire and use 

these technologies. Net Promoter Score (NPS) measures customer 

experience and predicts business growth. This proven metric 

transformed the business world and now provides the core measurement 

for customer experience management programs the world round. In 

healthcare organizations isn’t extended as in another business 

corporations. But there are hospitals and clinics that they are using it as 

a powerful tool to measure patient satisfaction. This program helped to 

increase patient satisfaction, probably because allows to descend follow-
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up consultations and tests, and increases the availability of clinical staff, 

potentially reducing waiting lists. The medical staff and patient 

engagement with the Telehealth platform was high, thanks to an 

educational process with monthly workshops with all the stakeholders 

involved. 

 

Theoretically this program could absorb 25% of medical consultation 

and tests manageable in output medical practice, can improve costs 

savings to 5% and reduce waiting lists. Based on telehealth efficiency, 

in many countries like US, there are already reimbursement models for 

telemonitoring platforms [13]. This study has certain limitations and 

should be interpreted with caution. It has included only patients with 

grade I hypertension (less than 140 mmHg) who received a first stage 

treatment, therefore, these results cannot be extrapolated to patients in 

other stages of the disease, although due to the increased use of drugs, 

they could even have more significant changes. This study has no control 

group and has not analysed individual treatments, but the 4-5% blood 

pressure reduction is comparable to first step of drug introduction 

(Angiotensin-converting-enzyme inhibitors ACEi plus Diuretics) in low 

grade hypertension patients [14].  

 

Conclusion 

 

This study analyses the efficiency of a telemonitoring platform for 

patients with high blood pressure, based on health education, treatment 

compliance, blood pressure monitoring and early detection of 

decompensation, and shows an improvement of blood pressure figures, 

reduction of costs and an increase of patient satisfaction. 
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