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Abstract 

This study investigates chronic patients’ attitudes toward willingness to use remote 

patient monitoring (RPM), a tool based on the Internet of things technology. We distributed a 

questionnaire to a sample of 153 patients suffering from a chronic condition (diabetes, high 

blood pressure, high cholesterol). The results shown 51% of respondents used a medical 

sensor at home to obtain their medical measurements, 40% visited the doctor two to four 

times and 40% more than five times per year, and 43% chose public hospitals for periodic 

healthcare. Most respondents (80%) had never heard of RPM, and after hearing about it, 84% 

were interested in using it if it were to become available in Saudi Arabia. Relationships were 

found between perceived ubiquity, perceived healthcare need, perceived usefulness, and 

desire to adopt RPM. RPM’s advantages were convincing to Saudi chronic patients and 

convinced them that they should use RPM; participants were confident in their ability to use 

the RPM system. 

 

Keywords: Internet of Medical Things, Remote Patient Monitoring, Saudi Arabia, 

Healthcare, Patient Attitude. 

 

Introduction 

The health sector in the Kingdom of Saudi Arabia has witnessed significant 

development during the past few decades, as the government has given top priority to the 

sector and to the improvement of healthcare performance (Alkhamis, 2012; Bui &Zorzi, 

2011). The most important health indicators in Saudi Arabia in the low infant mortality rate 

and high average age, the two most prominent indices to the upper level of human 

development. Healthcare is conventionally regarded as an important determinant in 

promoting the general physical and mental health and well-being of people around the world. 

In recent years, the Saudi government has faced a significant rise in the prevalence of 

chronic diseases such as high blood pressure, diabetes, heart disease, and diseases related to 

overweight, among both adults and children/youth. The national Ministry of Health (2017) 
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has announced that 71% of deaths in Saudi Arabia are caused by chronic illness, and 22% 

due to cardiovascular diseases, of which one cause is diabetes, which up to 28% of Saudis 

over 30 years old have. These statistics indicate an increasing need for chronic care to save 

patients’ lives, including periodic follow-up and registration of medical data to study 

evolving disease states in order to provide appropriate treatment. This increase has led to a 

correspondingly high number of hospital appointments and visits and to pressure on medical 

personnel to provide related services; the statistics show approximately 4,580,000 visits to the 

chronic disease clinics in the Islamic year 1435 (Ministry of Health, 2017). This shift has 

increased the number of hours patients must wait in the hospital and the difficulty of getting 

an appointment, which can take months. Since these delays disproportionally affect chronic 

rather than acute or emergency patients, the former are often harmed the most (Priester, 

Kane, & Totten, 2005). This situation requires adaptation and modification of current 

healthcare models. 

The rapid development of information and communication technologies has 

contributed to the emergence of new terms and tools in the field of health (e-health) that have 

helped achieve several goals, including improvement of health quality and reduction of time 

and cost requirements. For instance, intelligent assessment and monitoring systems and 

sensor technologies allow the capture and monitoring of physiological parameters anytime 

and anywhere (Lake, Milito, Morrow, &Vargheese, 2014). 

The Internet of things is a term referring to the “connected set of anyone, anything, 

anytime, anyplace, any services and any network” (Kulkarni &Sathe, 2014). It has driven and 

been driven in part by advances in wearable devices, which have become ever smaller and 

easier to wear. In the medical realm, these devices can be used to get all needed physiological 

parameters and information needed and send it directly to the doctor or care team (Hou, Huo, 

& Lin, 2013). The Internet of things thus has a significant role in the development of 

healthcare applications, especially regarding prevention, follow-up, and management of 

chronic diseases. Two major examples are clinical care and remote patient monitoring. IoT 

systems in the clinic are used with hospitalized patients whose medical status requires 

constant close attention, and employ sensors to collect physiological information that is 

analyzed, stored, and sent wirelessly for further analysis. In this way, quality of care is 

improved through continuous automated flow of information (Almuayqil, Atkins, & Sharp, 

2015). 
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Remote patient monitoring (RPM) is one of the most important applications in 

telehealth. This technology enables monitoring of patients outside the traditional healthcare 

clinic or facility using small, powerful wireless solutions connected through the IoT. It 

securely captures patient health data from a variety of sensors, applies complex algorithms to 

analyze the data, and then shares it through wireless connectivity with medical professionals 

who can make appropriate health recommendations (Islam, Kwak, Kabir, Hossain, &Kwak, 

2015), which may increase healthcare access and decrease delivery costs. 

In light of the high number of chronic diseases in Saudi Arabia, remote patient 

monitoring holds promise as a convenient solution to providing comprehensive and high-

quality healthcare for chronic patients. On the other hand, critical factors in the success of 

any e-health system are acceptance by the target population and their ability to adopt and 

effectively use the technology. Past reviews have examined the mentalities of various patient 

populations in regards to mobile phone–based remote monitoring in other disease states (Seto 

et al., 2010; McGillicuddy et al., 2013). 

This paper will assess Saudi chronic patients’ perception of RPM and willingness to 

use it; the findings may help establish and improve online medical services in the Kingdom 

and elsewhere. 

 

Importance of the Study 

The importance of this research arises from the newness of the research topic in the 

global as well as Saudi and Arab contexts, from its exploration of the promise of new 

technologies linked to the Internet to improve healthcare, and from its contribution to 

fulfilling the Saudi vision 2030 to improve health services quality and access in an efficient 

and innovative manner. 

 

Hypotheses 

In this paper, three factors are chosen to predict the possibility of RPM use if it is 

adopted in the future and to optimize patient usage of such technology. The main hypothesis 

is: 

HA: The patient’s attitude toward remote patient monitoring will affect the 

patient’s acceptance of RPM services. 

From this main hypothesis, three sub-hypotheses were developed and tested: 

 HA1: Perceived ubiquity will positively affect the patient’s acceptance of RPM services. 
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 HA2: Perceived healthcare need for RPM will positively affect the patient’s acceptance of 

RPM services. 

 HA3: Perceived usefulness will positively affect the patient’s acceptance of RPM services. 

 

Methodology 

To achieve the desired objectives, we used statistics published by the Ministry of 

Health to clarify the health status of chronic patients with the three target conditions (see 

below), alongside the questionnaire, used to predict remote patient monitoring usage 

intention. The questionnaire endeavors to limit the questions and make them simple and 

accessible. It was distributed electronically through social networking websites to get to a 

random sample of the community (see below for details). 

 

Population 

This research targeted Saudi society men, and women of all ages who suffer from 

chronic diseases (specifically diabetes, high blood pressure, high cholesterol) and are in need 

of healthcare and periodic follow-up. 

 

Sampling 

A random sample of the community of Saudis with these diseases was selected; it 

numbered 153 people. The questionnaire was distributed through social media (Twitter, 

WhatsApp), by sending target individuals a URL. 

 

Tools 

The questionnaire was designed on surveymonkey.com; it was a closed questionnaire 

that set the possible responses for each question. It included 18 statements covering five 

dimensions: patient healthcare information, perceived usefulness of RPM, perceived 

healthcare need for RPM, perceived healthcare knowledge from RPM, and intention toward 

using RPM. An additional section covered demographic data: age, gender, education, and 

occupation. 

Items were answered on a (five-point) Likert scale. To determine the length of the five-point 

Likert scale cells (minimum and maximum) used regarding the study, the range was 

calculated (5 - 1 = 4) and then divided by the number of cells to obtain the correct cell length 

(4 / 5 = 0.8). This value was added to the lowest value in the scale (1) to determine the 

minimum limit of the cell. Thus, the cell length is as follows: 
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- From 1 to 1.80: (Strongly Disagree) 

- From 1.81 to 2.60: (Disagree) 

- From 2.61 to 3.40: (Neutral) 

- From 3.41 to 4.20: (Agree) 

- From 4.21 to 5: (Strongly Agree) 

 

Statistical analysis 

All analyses were conducted with SPSS. Frequencies and percentages were calculated to 

identify the personal and functional characteristics of the sample and to identify their 

responses to the main terms of the study instrument. The following statistical measures were 

then calculated: 

- Mean: used to derive the central tendency (the mean or average) of the data in question. 

- Standard deviation: to measure the dispersion of a set of data from its mean. 

- Cronbach’s alpha: to find the validity. 

- Kaiser–Meyer–Olkin (KMO) Testing to test sampling adequacy. 

- Chi-squared and correlation coefficient: to test the hypotheses. 

 

Results 

From the initial 165 responses, we deleted incomplete questionnaires to ensure the 

credibility and comprehensiveness of analyzed responses, leaving 153 questionnaires. 

 

Demographic and General Health Characteristics of the Respondents 

The respondents’ demographic and general health characteristics were analyzed; the 

results are shown in Table 1. The results indicate that 68% of the 153 respondents were in the 

20–39 age group, 65% were female, and nearly two-thirds, 63%, had a bachelor degree. Most 

of the respondents were students or employees of organizations—42% and 35% respectively. 

Regarding familiarity with the Internet and ICT, 67% said they rely on them constantly in 

their daily life. 

As for how respondents were monitoring their health, we found that 51% were using a 

medical sensor at home to get their medical measurements, 40% were visiting the doctor two 

to four times and 40% more than five times per year, and 43% were choosing public hospitals 

for periodic healthcare. Most of them—80%--had never heard of RPM, but 84% were 

interested in using it if it were to become available in Saudi Arabia. 
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Table 1 

Demographic and General Health Characteristics of the Respondents 

 Frequencies  Percentage 

Age   

Younger than 20 24 16% 

From 20 to 39 104 68% 

From 40 to 49 10 7% 

From 50 to 59 12 8% 

60 or older 3 2% 

Gender 

Male 53 35% 

Female 100 65% 

Education  

High school or less 33 22% 

Diploma 16 10% 

Bachelor’s degree 97 63% 

Master’s degree or higher 6 4% 

Occupation 

Unemployed 23 15% 

Student 65 42% 

Employee 53 35% 

Freelancer 3 2% 

Retired 9 6% 

To what extent do you use the Internet in your daily life? 

Sometimes use 50 33% 

I totally rely on it 103 67% 

What kind of hospitalsdo you visit? 

Public hospital 66 43% 

Private hospital 59 39% 

Healthcare center 15 10% 

Dispensary 13 8% 

Have you ever heard of remote patient monitoring? 

Yes 30 20% 

No 123 80% 

How many times over the past year have you visited the doctor in the hospital or have you accompanied a patient to visit the 

doctor 

Never 13 8% 

1 time 18 12% 

2-4 times 61 40% 

5 times or more 
61 40% 

Have you ever acquired a modern medical sensor for measuring blood pressure, sugar, or cholesterol? 

Yes 75 49% 

No 78 51% 

If they activated Remote patient monitoring in Saudi Arabia, are you going to join it? 

Yes, it is an effective and excellent service 129 84% 

No, I prefer face to face communications 24 16% 
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Reliability analysis 

We performed a reliability test to show the degree to which the survey produces stable 

and consistent results in the Saudi context. Cronbach’s alpha was utilized to test scale 

reliability, and the rote of Cronbach’s alpha to find the validity. The results are represented in 

Table 2. Cronbach’s alphas are in general above 0.7, the accepted cut-off for reliability and 

validity. 

 

Table 2 

Reliability Statistics 

Cronbach's Alpha N of Items validity 

.750 12 0.886

 

Sampling adequacy 

We used KMO testing to test sampling adequacy. The results can be found in Table 3. 

We find that KMO is above 0.6, indicating that the sample is adequate. 

 

Table 3 

KMO and Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .801

Bartlett's Test of Sphericity Approx. Chi-Square 426.083

df 66

Sig. .000

 

Table 4  

Results for Perceived Ubiquity 

Axis phrases 
 

Strongly 

Agree 
Agree I don’t Know Disagree 

Strongly 

Disagree 

average 

S
tan

d
er 

d
eviation

 

D
egree 

of accep
t Freq % Freq % Freq % Freq % Freq % 

No longer need to 
physically visit the 
doctor 
I can monitor my 
health status with the 
doctor anywhere, 
anytime 

35 22.88 42 27.45 20 13.07 43 28.10 13 8.50 3.28 1.32 

N
eutral 

The patient’s 
companion can follow 
the patient’s health 
condition if s/he is 
outside 

62 40.52 70 45.75 17 11.11 2 1.31 2 1.31 4.23 0.79 

S
trongly 
A

gree 
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Perceived Ubiquity 

As seen in Table 4, the sample were neutral on whether they would need to no longer 

physically visit the doctor and (Strongly Agree) For The patient's companion can follow the 

patient's health condition if he is outside. 

  

Table 5  

Results for Perceived Need 

Axis phrases 
 

Strongly 

Agree 
Agree I don’t Know Disagree 

Strongly 

Disagree 

average 

S
tan

d
er 

d
eviation

 

D
egree 

of accep
t Freq % Freq % Freq % Freq % Freq % 

Enhanced diagnosis 
and prescriptions  

50 32.68 53 34.64 37 24.18 11 7.19 2 1.31 3.90 0.98 A
gree 

Improved 

communications 

75 49.02 54 35.29 15 9.80 8 5.23 1 0.65 4.27 0.88 S
trongly 
A

gree 

Reduces strains on the 

available facilities 

88 57.52 49 32.03 11 7.19 4 2.61 1 0.65 4.43 0.79 S
trongly 
A

gree 

Enables early 

detection of 

deterioration 

76 49.67 54 35.29 17 11.11 2 1.31 4 2.61 4.28 0.90 S
trongly 
A

gree 

 

Perceived Healthcare Need 

The sample agreed that the tool would enhance diagnosis and prescription and 

strongly agreed that it would improve communication, reduce strain on facilities, and 

improve early detection of deterioration. 

  

Table 6  

Results for Perceived Usefulness 

Axis phrases 
 

Strongly 

Agree 
Agree I don’t Know Disagree 

Strongly 

Disagree 

average 

S
tan

d
er 

d
eviation

 

D
egree 

of accep
t Freq % Freq % Freq % Freq % Freq % 

Saves time 60 39.22 60 39.22 21 13.73 7 4.58 5 3.27 4.07 1.00 A
gree 

Reduces healthcare 

delivery costs 

48 31.37 57 37.25 28 18.30 14 9.15 6 3.92 3.83 1.09 A
gree 

Depend on ease of 

accessing medical 

sensors 

24 15.69 42 27.45 66 43.14 15 9.80 6 3.92 3.41 0.99 A
gree 
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Perceived Usefulness  

The sample agreed that the tool would save time and money, depending on the 

availability of medical sensors. 

Hypothesis testing 

This section analyzes the results in terms of the hypotheses and discusses the 

relationships among the variables that are critical for remote patient monitoring adoption. 

Chi-squared and correlation coefficient were utilized to test the following null hypotheses. 

 H01: There is no relationship between perceived ubiquity and adopting RPM. 

 H02: There is no relationship between perceived healthcare need and adopting RPM. 

 H03: There is no relationship between perceived usefulness and adopting RPM. 

  

Table 7 

Correlation Between Perceived Ubiquity and Patient Attitude Toward Using RPM 

Factor Chi-Square Significance value 

Perceived ubiquity 

The patient will no longer need to visit 
his or her doctor physically 

0.005 0.298 

The patient’s companion can follow the 
patient’s health condition if s/he is 
outside 

.219 .190 

 

Perceived Ubiquity and Patient Willingness to Adopt RPM 

This study found a significant connection between perceived ubiquity and patient 

willingness to adopt RPM, with results indicating that respondents believed the patient will 

no longer need to visit his or her doctor physically (p = .005 <= .05). On the other hand, the 

results found no significant relationship between RPM adoption and the ability of the 

patient’s companion to follow the patient’s health condition if s/he is outside (p =.219 <= 

.05). 
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Table 8 

Correlation Between Perceived Healthcare Need and Patient Attitude Toward Using RPM 

 

Factor Chi-Square Significance value 

Perceived healthcare need 

Enhanced diagnosis and 
prescriptions  

0.000 0.387 

Improved communications  0.001 0.328 

Reduces strains on the 
available facilities 

0.002 0.319 

Enables early detection of 
deterioration 

0.001 0.327 

 

Perceived Healthcare Need and Patient Willingness to Adopt RPM 

A significant connection was found between perceived ubiquity and patient 

willingness to use RPM: for enhanced diagnosis and prescription (p = .000 < .05), improved 

communication (p = .001 < .05), reduction of strain on facilities (p = .002 < .05), and early 

detection of deterioration (p = .001 < .05). 

 

Table 9 

Correlation Between Perceived Usefulness and Patient Attitude Toward Using RPM 

 

Factor Chi-Square Significance 
value 

Save time 0.000 0.359 

Reduced healthcare delivery costs 0.177 .199 

Depend on ease of accessing medical sensors 0.012 0.279 

Perceived Usefulness and Patient Willingness to Adopt RPM 

Perceived usefulness elements showing significant relationships with saving time (p = 

.000 < .05) and dependence on ease of getting medical sensors (p = .012 < .05). 

Unlike previous studies, the results showed no significant relationship between anticipation 

of reduced costs and willingness to adopt (p = .177). 

As seen in Tables 7, 8, and 9, there was a relationship between patients’ acceptance and 

willingness to adopt RPM in Saudi Arabia and the three factors: perceived ubiquity, 
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perceived healthcare need, and perceived usefulness. Therefore, we reject the null hypotheses 

and accept the following alternative hypotheses. 

 

 H1: Perceived ubiquity will affect the patient’s acceptance of RPM services. 

 H2: Perceived healthcare need will affect the patient’s acceptance of RPM services. 

 H3: Perceived usefulness will affect the patient’s acceptance of RPM services. 

 

Discussion 

In the light of the high prevalence of chronic diseases in Saudi Arabia and the 

challenges faced by the Ministry of Health in addressing them, e-healthcare offers many 

solutions, especially given the nature of the Saudi context. Further development and 

increased uptake of technological solutions hold potential to help. 

 

Perceived Ubiquity 

The RPM was perceived by respondents to play a significant role in health, for 

instance in recording necessary medical data with high accuracy in real time, quick analysis, 

and delivery to the doctor without the patient having to visit the hospital, thus, reducing the 

burden on patient and doctor. On the other hand, on allowing better care for patients who 

neglect their check-ups, the sample was neutral, with some fearing not meeting the doctor 

face to face; thus, appropriate patterns of face-to-face contact and RPM use will need to be 

considered. On the other hand, the sample strongly agreed that this system would help parents 

and their helpers in general, whether they are children, elderly people, or those in need of 

special care, as this system will help them follow their health status while they are away. 

 

Perceived Healthcare Need 

The respondents agree that the high technology used in remote patient monitoring 

contributes to the efficiency of the diagnosis and the prescriptions provided, thus providing 

the necessary and appropriate healthcare for the patient and reducing the chance of errors, 

misdiagnosis, or adverse side effects. 

As we mentioned earlier, the patients were not required to visit the hospital when they 

were using RPM. The respondents strongly agreed that this system would reduce pressure on 

hospital facilities and allow caregivers to pay more individualized attention to each of the 

patients. 
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RPM allows real-time trend analysis of medical parameters, which the participants 

were confident would help doctors and specialists with early detection of deterioration of a 

patient's medical condition and emergency situations, and avert or delay long-term problems 

and complications by fostering timely responses on the part of the patients. RPM also 

increases transmission of information between patient and doctor, allowing the doctor to 

write prescriptions or make other care decisions based on up-to-date information and 

allowing the patient to ask questions when needed. 

 

Perceived usefulness 

The majority of participants who were engaged in school or work agreed that RPM 

would save them time since they would have less need to go physically to the hospital and 

meet in person with their doctor. Although most of the patients participating in this study are 

going to public hospitals and clinics, they agreed that this system significantly contributes to 

reducing healthcare delivery costs, for example on travel (see Healthable.com, January 5, 

2017). On the other hand, the sample said they could easily get all medical sensors and 50% 

of them already used them. 

 

Conclusion 

Remote patient monitoring systems based on IoT solutions present a valuable that 

Saudi hospitals and healthcare providers should take advantage of. However, for successful 

adoption, patients’ intention to use suggested technology must be taken into consideration. In 

this study, to evaluate the potential for acceptance of remote patient monitoring systems by 

Saudi chronic diseases patients, a questionnaire was used. 

The study revealed that RPM’s advantages are a dominant driver in explaining why 

Saudis should use RPM. The participants were confident in their ability and had the desire 

and the acceptance to use remote patient monitoring with their mobile devices linked to a 

medical sensor to track their health status and take necessary medical measurements. The 

study supports all the hypotheses developed earlier and concludes that they are direct 

influences on Saudis’ acceptance of RPM.  
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