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Abstract. Health is growing nowadays due to technological revolu-

tions. These revolutions make health smart and easy to monitor the pa-

tient at their location. In this paper, we are suggesting and developing the 

smart health monitoring scenario. In our system, we are monitoring pa-

tients with the disease of frequent urine due to diabetes, stiffness of bones 

due to ortho disease, and heart rate monitoring due to heart disease we 

used some statically measured to find results from the generated data dur-

ing the monitoring. Our system reveals that the scenario we created for 

monitoring patients at their location is more accurate and valuable during 

the decision-making to take appropriate action. Objective of this study is 

to support the elder patients for their remote health monitoring with the 

trustworthy scenario. We used an app development method for it. We 

used almost 10 patients to evaluate the results of our developed system.  

The study reveals that our developed system is very valuable for elder pa-

tients' health monitoring. We selected 10 patients with the mentioned dis-

eases to monitor them and check the validity of our developed system. 

We find that our developed system is very efficient and useful for moni-

toring and generating an alarm in the case of any abnormality situations. 

In conclusion, there is an essential need for such systems that monitor the 

patient effectively and take decisions timely. In this paper, we imple-

mented a model for elder patients to monitor the patient with different 

diseases such as frequent urine sugar levels, and stiffness in bones. For 

this, we deployed sensors in the patient's body and attached them to the 

mobile to transmit the data to the other ends.  We also set an alarming 

stage in the system when there is any abnormality condition observed. 

The study reveals that there is a need for a more precise and decision 

support mechanism for disease monitoring to enhance the elder people 

life.  

Keywords: Smart Health, Elder monitoring, mobile application devel-

opment. 

mailto:Shariq2315@gmail.com
mailto:imrantariqbutt@yahoo.com,rmorales1@cuc.edu.co
mailto:mwaqasanjum65@gmail.com


1 Introduction  

In the 9th century, direct challenges were faced by older people due to fewer and 

low advancements in technologies. More or less, these technologies are non-

affective for people to use for health purposes. The changes and advancements 

in the devices make hospitals, clinics, and medical services more feasible for 

patients. Now the health can be demonstrated through smart mobile applications 

and web interfaces. Success and unbelievable thoughts can appear through ap-

plications on PDAs or other splendid sensors. The accessibility and correspond-

ence openings are crossed over these inventive applications in a useless style [1, 

2]. 

In previous centuries, eHealth, as described by the World Health Organization, 

through the use of data and networking technology for health has extended dra-

matically. As an alternative to or substitute for treatment-as-usual, digital inno-

vations are used in clinical practice to facilitate patient involvement and to track 

and control a patient’s health condition. While eHealth solutions have primarily 

been used in young people, they can also be useful in promoting patient inde-

pendence, and mental well-being, and state of health in the elderly [3]. The effi-

cacy of technical technologies for self-management and remote monitoring has 

also been investigated mostly in older patients with chronic diabetes or heart 

disease, instead of in younger surgery patients. Telehealth after elective internal 

medicine is the addition since it is non - inferior to face-to-face psychotherapy in 

older patients. Leading to comorbid conditions and earlier hospital release after 

surgery, older patients who experience more complicated surgery have a higher 

risk of experiencing preoperative problems [4]. These issues are more likely to 

arise at home.   As a result, eHealth approaches with objectives like an earlier 

diagnosis of problems may theoretically support this community; nevertheless, 

descriptions in the research are limited. One reason for the scarcity of research 

on eHealth in older patients experiencing complicated surgery could be that 

virtual care technologies are deemed unfeasible to such communities due to 

uncertainties about accessibility, enforcement, and technology availability [5]. 

The Internet of things (IoT) has revolutionized the technology for the coming 

generation with new amendments and concepts. The IoT improves the sensors 

and devices to monitor any environment [6]. Now, these sensors are connected 

in a more advanced manner and now can support device-to-device connectivity. 

Using this automation, the old human services systems can be made in the fu-

ture. Overall prosperity services are standing up to challenges considering the 

quick improvement of old masses [7] accordingly a creative way is depended 

upon to go facing this test considering the late progress in gear and several no of 

gadgets have developed that can screen patients' prosperity data perseveringly 

similarly via the use of internet remotely. Help to patients, the medicinal ser-

vices framework for the old is imperative to fulfill the wellbeing administration 

needs to screen day-by-day exercises of the old individuals. There is meant to 

approve the proficiency of coordinating various advancements in recording day-

by-day exercises of old individuals through gadgets such as wearable sensors in 

actual time [8].  

2 Background of Study 

The use of wireless connectivity devices to promote public wellbeing and 

medical care is known as mobile health or mHealth. Smartphones, personal 

digital assistants, patient monitoring systems, and other cellular devices are ex-

amples of smartphones. Because of the widespread adoption of mobile devices, 

mHealth apps are gaining momentum. With over 6 billion smartphone subscrib-



ers, it is reported that over 80 percent of the global population is already served 

with a cellular wireless connection. Over and above roads and energy, digital 

technology has enhanced network growth in low- and middle countries. Com-

munication among patients and health services (like call services, scheduling 

notifications, and medication compliance) for health tracking and monitoring 

(like surveys, patient monitoring devices) and accessibility of data at the time of 

service are all examples of remote health apps (health records, decision support).  

 

Health awareness services distribute knowledge about disease detection and 

wellbeing promotion.  Point-of-care services and diagnostics can be used to 

enable physicians with medical reference knowledge and medical decision assis-

tance. Patient monitoring helps patients stick to their medication schedule.  Dis-

ease and epidemic outbreak monitoring keeps a record of diseases in actual time. 

Deaths and injuries and disasters are signaled by emergency medical response 

services.  Information for use in medical care is handled via healthcare systems. 

Mobile channels for education services to medical practitioners are provided by 

learning [9, 10]. 

 

Finally, apps that allow the usage of smart mobile payments are referred to as 

healthcare finance applications.  

 

Several different types of mobile medical apps have been suggested for inclu-

sion in regulations. An app used as an aspect of a device, including a remote 

view of information through a desk monitor, is one of these forms. It will be 

critical to make sure that the data presented to the physician is reliable across all 

displays. mHealth apps which use attachments, view displays, or sensors that are 

identical to those used in current health devices will also be subject to regula-

tions. Apps that connect a smartphone to a glucose strip reader fall into this 

group. Once again, reliability is needed for proper diagnosis and treatment [11]. 

 

A wide range of health effects is closely related to daily decisions about 

sleep, diet, exercise, and socialization. The sensor-based observations of user 

behavior are used in the health monitoring process (e.g., sleeping, exercising, 

and socialization). The wellness framework analyses these behavior trends and 

evaluates a multidimensional wellness rating to help the user understanding the 

influence on health. Behavioral trends and wellness estimates are used to elicit 

user input that is intended to notify users of their current state of wellbeing while 

also identifying the behavior adjustments that are required to enhance it [12]. 

Although many issues about the connection between action and health remain 

unresolved, the need to take a holistic approach to health and develop an initial 

wellness model that can be expanded and refined. 

 

In the concrete evidence design, health is measured separately for each of the 

three activities, yielding three basic health ratings ranging from 0 to 100. Each 

score attempts to analyze the effect of recent user activity on overall health for 

only one of the key activities tracked. A score of 100 clearly shows that the in-

dividual is meeting the agreed performance rules for those actions. Scores of 0 

mean that the individual is not even following the minimum recommended be-

havioral trends [13].  

 



3 Health of Patients System 

3.1 Design 

IoT Help to patient's medicinal services is an assorted processing framework of 

apps and wearable gadgets that associate patients and medicinal services with 

specialist organizations distantly [14]. The framework capacities by sending a 

wide assortment of sensors to screen safety and wellbeing of household condi-

tions, individual wellbeing, indispensable wellbeing signs, every day, exercises, 

and so on that intuitively associate the patient with the specialist on a 24/7 per 

week premise through calling, video calling, e-prescription, and so on [15]. 

The gathered clinical information is put away in versatile applications and 

communicated to the focal database worker promptly or occasionally through 

the Internet. If there should be an occurrence of Complications, Help to Patients 

the medicinal services framework sends caution and generate an alarm specialist 

just like his/her family members [16]. When the alarm is set, the doctor should 

be prepared to provide emergency assistance to the patient, and in the meantime, 

the doctor will review the patient's health records using the requested health 

information from the patient's information base, which is currently stored in the 

cloud. Fig. 1 illustrates the communication of the devices and sensors attached 

with the application and mobile device associations, with the board to help con-

siderable reliably clinical reports like a heartbeat, diabetes level, are noted and 

spared in the advantageous application and focal database of the old social secu-

rity framework. This aggregated clinical information is collected and is being 

utilized for the making of the patient's history and take any appropriate action 

against the inputs. 

 

 

 

 



 

Figure 1. Design of Help to Patients healthcare System. 

3.2. Protection and Safety in Help with Patients human ser-

vices framework 

Internet of things services such as gadgets and internet associations are more 

helpless against the security assault because of the increment of unapproved 

access on the Internet. Programmers cannot just focus on an individual yet can 

likewise harm the IoT worker and gadgets which thusly can bring about consid-

erable misfortune. In a not-so-distant future, there will be security matters iden-

tified with the IoT. Subsequently, security can involve care in a not-so-distant 

future which wants to be dealt with using alert and appropriate conventions. 

Safety furthermore, protection, wellbeing, delicate and individual patient clinical 

information are significant issues and concerns while gathering tolerant clinical 

information from sensors to cell phone and additional presenting information to 

the brought together worker [17].   

Currently, there is no standard show and rules are open to the screen by what 

method the data become assembled done in the internet of things. In the Help 

with Patient prosperity administration structure, each client has connected with 

sign-in the interface and encoded security to store the affirmation confirmation. 

Under the suggested framework, the system therefore can be protected after 

unapproved customers [18]. 

 



4 Application of  the Suggested Framework 

The IoT empowered wellbeing checking framework has an incredible advantage 

over conventional human services checking frameworks. The older patients can 

without much of a stretch wear the wellbeing detecting part the time, in this way 

permitting consistent checking. The framework serves exceptionally indispensa-

ble just as advantageous since the old residents need consistent consideration. 

As consistent checking of patients is not conceivable by specialists nonstop, IoT 

empowered Help to Patients human services end up being far superior as the 

basic information can be got to effectively through the Internet. This is a manner 

that turns out to be profoundly profitable and advantageous as a significant ail-

ment can be identified at the correct time [19]. A remote sensor is set in condi-

tions that are essential to make the remote sensor environment. Since IoT gives 

ongoing information, it will permit better understanding and knowledge of in-

fection advancement and the impacts of medication treatment [20].  

The IoT has a focal choice that can recognize a Complications and hazardous 

circumstances dependent on the information received by the connected sensors 

of the patient. In addition, older patients can be checked indoors the same as 

outside by utilizing IoT support for patients' wellbeing [21]. 

 

4.1. Emergency Alert 

The sensors are deployed in the environment to sense the patient health and 

monitor their diseases. When any abnormality is sensed during the monitoring 

and the patient needs any medical assistance, then the alert message concept is 

used here. The more established nursing accepts pivotal work and plans to give a 

fulfilled condition and living space and help as an ensured and sound spot for 

the old. Help with Patients human services gives a Complications a structured 

interface stage to screen and help older individuals in a Complications condition. 

The Complications observing stage gives a top-notch assessment and judgment 

of the prosperity information of old. This interface permits the client to set up 

programmed correspondence through calls to the Complications control special-

ist of the emergency clinic or parental figure intermediary administration. It can 

likewise report new cautions for the Help of Patients wellbeing application by 

tapping the button [21].  

This emergency stage, moreover, gives an interface to screen the prosperity 

condition of the old, for instance, tumbling down, cardiovascular disappoint-

ment, etc.  The patient's family member mobile no or other numbers suggested 

by the patient are added to the patient information on the application site. Hence, 

in the case of any abnormality, the interface informed one of them and the speci-

fied doctor as well. 

4.2. Medicine Reminder 

In this phase of the application, we aimed to remind the medicine to patients 

because due to their elder age, illness, less hope for living, less active body, less 

active mind, and less remembering of medicine time. Along these lines, the 

more prepared person's pessimistic procedure towards developing gets unavoid-

able and achieves more noteworthy than their odds for the duration of regular 

daily existence. A developing people will by and large have a higher inescapa-

bility of relentless afflictions, physical insufficiency, and mental hazards [17]. 



The quality requirements and prosperity associated with complications of elder-

ly people cannot be found in control.  

This interface is supporting the real help-to--a to-patient scenario in our study. 

It's the main part of our study and the suggested solution. For abnormality situa-

tions, the sensor is programmed and set the medicine information in the sensor. 

The reason for the medicine set in the sensors is to send an alert to the patient to 

take medicine and send an alert to the doctor with the patient information. This 

interface will notify or remind the scheduled prescription of the clinical master's 

step-by-step instructions. When the time limit is reached, the support to the Pa-

tient medication notification application will submit a message in the same way 

as it will warn on the user's smartphone. The objective of this clinical update is 

to offer a simple to utilize and assist the senior people with keeping up a sound 

presence with genuine remedies 

4.3. Symptoms Checker 

The symptoms checker will enroll such responses to different sicknesses that the 

more settled the patient has. The end clients will be permitted to pick different 

appearances as per their risky flourishing situation. At the point when the assur-

ance is done, the interface will select such ailment and illustration the associated 

division that the patient can guidance to for extra amplification and test. We 

present MCDM (Multi Rules Decision Making) informative dynamic framework 

measure (AHP) that is a technique with hierarchal building for decision-making 

issues [19, 20] to decide and foresee the illnesses of older individuals dependent 

on various side effects endured by them. MCDM AHP causes the client to com-

prehend the suitable assessment of their ailments which would along these lines 

order anticipation through conventional methodologies. This is a superior ap-

proach to structure data and to counsel a shrewd social insurance dynamics of 

loathsome malady to improve personal satisfaction. The approach of MCDM 

AHP is surrendered in Fig. 2. 

 

Figure.2  MCDM AHP for symptoms checker. 

 

Stages for MCDM AHP in the symptoms checker are presented below:  

• Express the limitations of different manifestations and decided the sort of 

patient information.  



• Syndicate different contributions to frame a united result of various illness-

es.  

• Build a lot of pairing for examination networks of different ailments and 

indications.  

• The whole position of the elective ailments from the correlations with the 

weight needs of the side effects picked by the patients 

5 CASE STUDY 

For the appropriate analysis of a patient with given different side effects, clinical 

information is basic to examining the`` patient for different medical problems. 

After the examination, we give medication support to patients with a kind of sort 

of ailments that they feel during their disease. We assumed the MCDM AHP. 

For the selection of illnesses, IL = {Urine, heartbeat, ortho} endured by older 

individuals, 3 etymological variable sizes of outright numbers are taken to por-

tray the degree of match of patient indications S= {Numerous pee, heart con-

sume, Stiffness in joint} and patients p_i={p_1,p_(2,) p_(3,) p_4 } on the choice 

models, execution producers are abstractly to pick between more than seven 

options to maintain a strategic distance from the challenges in dynamic. Table.1 

presents the phonetic measures related to comparing etymological factors.  

 
Constancy Ratio CR 

Constancy Index CI 

Constancy List CL 

Random Index RI 

  

 

Table 1 Linguistic variables scale of absolute value. 

Etymological Factors Scales 

Weakly and Slightly  1  

Moderate importance  2 

Moderate plus  3 

Strong rank  4 

Very strong 5 

Extremely important  6 

From the contextual analysis, we can have 6 correlations of ailments, in this 

manner we have a 6u6 lattice. The components of the framework are constantly 

set to 1 and afterward, we have to top off the upper three-sided framework de-

pendent on the significance of options as appeared in Table.2. To utilize the 

framework in these 3 illnesses, the following guidelines are utilized.  

• Either the decision esteem is on the left half of 1, we mark the genuine 

decision esteem.  

• Either the decision esteem is on the correct side of 1, we mark the com-

plementary worth. 



Table 2 Pair-wise assessment of the matrix of diseases 

 Urine  Heartbeat  Ortho  

Urine  1 5 4 

Heartbeat   1 1 

Ortho    1 

To fill the lower three-sided lattice, we utilize the corresponding estimations 

of the upper corner to corner. If b_xy  is the part of row_i and section j of the 

matrix, at that point to bottom, corner-to--to-corner the components are loaded 

up with the accompanying formula. 

               (1) 

Hence, the lower three-sided lattice examination can be finished as appeared in Table 

3. 

Table 3 Complete pairwise comparison matrix diseases.   

 Urine  Heartbeat  Ortho  

Urine  1 5 4 

Heartbeat  1/5 1 1 

Ortho  1/5 1/2   1 

 

Later a detailed examination, matrix pairing has made the standardized matrix 

Table 4 with the rules as mentioned: 

        (2) 

 
Table 4 Normalized pairwise comparison matrix of diseases 

 Urine  Heartbeat  Ortho  

Urine  0.37 0.37 0.23 

Heartbeat  0.37 0.07 0.08 

Ortho  0.01 0.03   0.04 

The relative loads among the thoughts about various infections are deter-

mined and the outcomes are presented in Table 5: 

     (3) 

 
Table 5 Relative weights of diseases 

Disease Attributes  Sum of Column Weight (Wi) 

Urine  0.37 0.37 

Heartbeat  0.37 0.07 

Ortho   0.01 0.03   

 



 

To decide the judgment of the constancy of a selection to be alluring, CR is 

the proportion of CI and RI as given: 

            (4) 

Saaty provided a proportion of constancy called CL utilizing the subsequent 

equation [4]: 

       (5) 

Where 

 = (2.58*0.35) + (0.38*0.07) + (0.25*0.03) + (0.67*0.13) + (0.57*0.22) 

+ (1.23*0.17) = 5.46 and n is matrix’s scope.  

 

        (6) 

And RI is specified in Table 6. 

 

Table 6 Random Index RI 
N 1 2 3 4 5 6 

RI 0 0 0.57 0.7 1.12 1.13 

 

The CR is determined as follows: 

CR =  0.092            (7) 

 

 

 

 

 

  

 



The estimation of CR is little or equivalent to 10%, the irregularity is 

worthy.  When the CR is more noteworthy than 12%, then there is a need to 

change the disease’s monitoring/evaluating decisions. For this situation, CR 

is 9.2%, thus the judgment is acknowledged to the illness combined exami-

nation. 

More to locate the general load of various illnesses considering the appear-

ance of the patient, we pondered pairwise reactions for arranged afflictions. 

The last weight for various afflictions on the extent pairwise sign assess-

ments is shown up in Table.7. 

 
Table 7 Relative pairwise weights for the diseases with the concern of 

symptoms. 
 Numerous 

Urination  

Heart Burn  Rigorousness of 

joint 

Urine  0.32 0.32 0.24 

Heartbeat  0.07 0.10 0.07 

Ortho  0.04 0.04   0.04 

 

From the CR estimations of various illnesses concerning indications, pair-

wise correlations show that the finding of side effects pairwise examination 

is worthy. Plausibility weight rates of various infections are given in Ta-

ble.8. 
 

Table 8 Consistency Ration of CR in disease. 
Disease Attributes  CR 

Urine  0.078 

Heartbeat  0.068 

Ortho  0.037 

 

More pij is the weight for illness manifestations combined correlation 

from Table.9 and wi is the comparative load for various maladies combined 

examination. 

              (8) 

 
Disease Attributes  Weight % 

Urine  0.253 

Heartbeat  0.072 

Ortho  0.034 

 

The proposed logical examination for the appearance assessor by MCDM 

AHP shows affirmation of the comparative norms, weight, and surveying 

the ailment of, respectively, individuals considering their clinical issues as 

per the indication affirmation gives the likelihood of affliction that the pa-

tient may persevere. It has been shown that the suggested method is effec-

tive and persuasive in calculating the patient's risk of immorality based on 

the level relative to the patient's symptoms. Similarly, we can show that a 

patient has a greater chance to suffer urine by 36, heartbeat by 9%, and fol-

lowed ortho by 5%, independently, as showed up in Fig. 3. 
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Figure.3. Rate score of patient ailment based on the general load of manifestations 

6 Conclusion 

As the IoT promotes, revolutions in technology and devices are used to 

monitor the environment. This revolution enhances the healthcare domain 

and made it smarter to monitor elder patients. There is an essential need for 

such systems that monitor the patient effectively and take decisions timely. 

In this paper, we implemented a model for elder patients to monitor the 

patient with different diseases such as frequent urine sugar levels, and stiff-

ness in bones. For this, we deployed sensors in the patient's body and at-

tached them to the mobile to transmit the data to the other ends.  We also set 

an alarming stage in the system when there is any abnormality condition 

observed. The study reveals that there is a need for a more precise and deci-

sion support mechanism for disease monitoring to enhance elder people's 

life.  
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