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Abstract: Non-adherence is one of the focus areas that has been developed using eHealth. Numerous 

eHealth interventions were developed with the aim of improving medication adherence. The aim of this 

research was to describes eHealth interventions impacts on medication adherence. This study was 

conducted in a review. Data was obtained from Pubmed and Google Scholar. Nine articles were included 

in this review article. Four of the nine articles obtained showed that the eHealth intervention did not 

improve medication adherence, while the rest showed a positive effect on increasing medication 

adherence. It can be concluded that eHealth showed positive impact on medication adherence, but there 

are still many challenges in the implementation of eHealth. More efforts are needed to increase the 

effectiveness of eHealth interventions in improving medication adherence.  
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1. Introduction 

Adherence is defined as how extensively a person's behaviors follow the accepted advice 

from their healthcare professional (WHO, 2003). Patients who refuse their medications will not 

experience any benefits. This accurate remark emphasizes the significance of drug adherence. 

The effectiveness of therapy is dependent upon the efficacy of medication and adherence with 

medication. Non-adherence is a severe issue that has an impact on both the patient and the 

healthcare system. Patients who don't take their medications as prescribed experience significant 

illness progression, mortality, and increased health care costs (Jimmy & Jose, 2011).  

Numerous interventions have been developed to improve medication adherence. The most 

promising intervention techniques are those that increase patients' treatment engagement and 

their capacity for drug control.  The use of Internet-based interventions to enhance medication 

adherence has grown significantly during the past ten years (Car et al., 2017). Because they are 

influenced by multiple factors, these interventions have not all shown success in improving 

medication adherence (Jeminiwa et al., 2019). As a result, it is required to conduct a study to 

determine which interventions have a positive impact on improving adherence so that health 

professionals and healthcare facilities can develop interventions that will be implemented to 

improve better medication adherence.  

The World Health Organization (WHO) broadly defines eHealth as the use of information 

and communication technologies (ICT) for health, including patient treatment, research, 

education of healthcare professionals, and public health monitoring (Toney et al., 2015). This 

"eHealth" category encompasses a number of technological areas, including: 1) mHealth, which 
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is exemplified by clinical interventions supported by mobile devices; 2) telehealth, which 

frequently calls for the use of telephone or electronic technology to facilitate health care or 

distance education; 3) social media, which frequently incorporates interactive web-based 

platforms; and 4) the use of electronic health records (EHRs) to guide patient care (Jeminiwa et 

al., 2019). Studies have revealed that eHealth interventions improve patient outcomes, drug use, 

care accessibility and quality of life while being cost-effective for both patients and providers 

(Jeminiwa et al., 2019; Miller et al., 2017).  

In this review, we will review the types of eHealth interventions that have been developed 

and their impact on medication adherence.                                       

2. Materials and Methods 

A narrative literature review was conducted to evaluate the impact of eHealth on 

medication adherence.  Articles that were relevant to the topic were searched. The literature 

searches were conducted in two databases, PubMed and Google Scholar. The considered 

inclusion criteria for studies included in this review are as follows (i) articles published in 

English from 2010 to the present; (ii) full text articles; (iii) study involved comparison groups:  

control group or pre-intervention and intervention group or post-intervention; and (iv) studies 

reported the measured outcomes. All the potential citations were reviewed by title and abstract 

and only relevant citations were retrieved. From 484 records, 9 articles met the selection criteria 

and related to the relevant topics of eHealth and medication adherence.  

3. Results and Discussion 

Based on the results of a literature search using the PubMed and Google Scholar databases, 

nine articles related to the themes discussed were obtained. The following are studies that discuss 

the relationship between eHealth and medication adherence: 

Table 1. The effect of eHealth on medication adherence 

Author 

(Year) 

Title Country Intervention 

duration 

Adherence 

assessment 

method 

Intervention 

description 

Results 

Young et 

al 

(2012)  

 

 

Patient and 

phaRmacist 

telephonic 

encounters 

(PARTE) in an 

underserved 

rural patient 

population with 

asthma: results 

of a pilot study 

 

United 

States 

 

3 months Morisky 

Medication 

Adherence 

Scale 

Telephone 

consultations 

from 

pharmacists 

regarding 

asthma self-

management 

(telepharmacy) 

intervention 

group showed 

an 

improvement 

than control 

group in 

asthma 

control (p < 

0.01) and 

medication 

adherence (p 

< 0.01)  

Yap, et al  

(2013) 

Feasibility and 

acceptance of a 

pharmacist-run 

Singapore 

 

5 days Respons to 

Short 

Message 

Pharmacist 

providing 

management 

During 5 days 

of 

surveillance, 
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tele-oncology 

service for 

chemotherapy-

induced nausea 

and vomiting in 

ambulatory 

cancer patients 

 

Service 

(SMS) 

system by 

patients or 

caregiver 

counseling for 

chemotherapy-

induced nausea 

and vomiting 

(CINV) via 

SMS method 

44 patients 

(73.3%) 

experienced 

an increase in 

adherence to 

technology 

services. 

 

Bender et 

al., (2015) 

Pragmatic trial 

of health care 

technologies to 

improve 

adherence to 

pediatric 

asthma 

treatment: a 

randomized 

clinical trial 

 

United 

States 

 

24 months Pharmacy 

refill 

Speech 

recognition 

(SR)-based 

telephone calls 

for education 

and reminders 

of drug refill 

schedules 

the results 

showed 

higher 

adherence in 

the 

intervention 

group (44.5%) 

compared to 

the usual care 

group (35.5%) 

with p value < 

0.001 

Eldeib et 

al., (2019) 

The Effect of 

Telephone-

Based Follow-

Up on 

Adherence, 

Efficacy, and 

Toxicity of 

Oral 

Capecitabine-

Based 

Chemotherapy 

 

Egypt 

 

during the 

patients’ 

treatment 

period 

pill-count telephone-

based follow-

up in Egyptian 

patients with 

metastatic 

colorectal or 

gastric cancer 

treated with 

capecitabine-

based 

chemotherapy 

regimens  

 

there was no 

significant 

difference in 

overall 

patients’ 

adherence 

(98.99% in 

the 

intervention 

group versus 

96.83% in the 

control group) 

Mcfarland 

et al., 

(2012) 

Use of home 

telehealth 

monitoring 

with active 

medication 

therapy 

management by 

clinical 

pharmacists in 

veterans with 

poorly 

United 

States 

 

6 months Number of 

antidiabetic 

drug 

change 

Care 

Coordination 

Home 

Telehealth 

(CCHT) 

program 

 

The results 

showed that 

there was a 

significant 

difference in 

the amount of 

antidiabetic 

drugs in the 

intervention 

group and the 

control group, 
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controlled type 

2 diabetes 

mellitus 

 

so the data 

also showed 

that there was 

a significant 

decrease in 

HbA1C in the 

intervention 

group and the 

control group 

 

Chan et 

al., (2015) 

The effect of an 

electronic 

monitoring 

device with 

audiovisual 

reminder 

function on 

adherence to 

inhaled 

corticosteroids 

and school 

attendance in 

children with 

asthma: a 

randomised 

controlled trial 

 

New 

Zealand 

6 months Electronic 

monitoring 

Audiovisual 

reminders 

(AVR)  

the results 

showed that in 

the AVR 

intervention 

group there 

was a higher 

increase in 

adherence 

(88%) than 

the usual care 

group (30%) 

Gustafson 

et al., 

(2012) 

The Effects of 

Combining 

Web-Based 

eHealth With 

Telephone 

Nurse Case 

Management 

for Pediatric 

Asthma 

Control: A 

Randomized 

Controlled 

Trial 

United 

States 

12 months Pharmacy 

refill and 

self-report 

Phone-based 

plus web-based 

health 

education 

(eHealth) 

There was no 

significant 

difference 

between 

intervention 

and control 

groups. 

 

Johnson et 

al., (2015) 

 

The feasibility 

of text 

reminders to 

 

United 

States 

 

3 weeks 

 

Self-report 

 

Personal health 

application  

 

There was an 

improvement 

in adherence 
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improve 

medication 

adherence in 

adolescents 

with asthma 

 

between the 

treatment and 

control groups 

(p = 0.016) 

Macdonell 

et al., 

(2016) 

The Detroit 

Young Adult 

Asthma 

Project: Pilot of 

a Technology-

Based 

Medication 

Adherence 

Intervention for 

African-

American 

Emerging 

Adults 

United 

States 

3 months Self-report A 

computerized 

intervention 

authoring 

software 

(CIAS) with 

motivational 

interviewing  

There was no 

significant 

improvement 

in adherence 

between the 

treatment and 

control groups 

(p = 0.9) 

 

Along with the development of digital technology, eHealth has become an important 

choice in health services. "eHealth" is a form of application of information and communication 

technology in the field of health services, which can be integrated into the treatment process, 

including prescribing, dispensing, and administration (Marcelo et al., 2022). Several studies have 

shown that implementing eHealth into healthcare is a promising step to support treatment safety 

and better health outcomes (Renzi et al., 2022; Xu BS et al., 2019). Patient non-adherence in 

treatment becomes an important issue, and in the end, various methods are developed based on 

eHealth in order to improve adherence. However, the question is whether all the methods 

developed are able to have a positive impact on medication adherence. 

Medication adherence can be improved through the use of eHealth interventions. The most 

promising intervention strategies are those that increase patient medication participation and 

medication management skills, and their application in clinical practice (Pouls et al., 2021). As 

for example in the study of Young et al., (2012), interventions can promote improved asthma 

self-management by increasing patient engagement in medication management. As another 

example, patients and health care professionals, such as doctors, pharmacists, and nurses, were 

actively involved in the telepharmacy intervention process in many studies that resulted in a 

positive increase in medication adherence, thus demonstrating the importance of patient health 

care professional interactions on the success of eHealth interventions in form of telepharmacy 

(Emadi et al., 2022). 

The results showed that some eHealth interventions were implemented for various patients, 

such as those with asthma, diabetes, and cancer. These data indicate that eHealth can be used as a 

method to increase patient compliance, especially for patients with chronic diseases. Internet-
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based interventions specifically designed to improve medication adherence among chronically ill 

patients (Linn et al., 2011). eHealth includes SMS or audiovisual reminders (Chan et al., 2015; 

Johnson et al., 2015; Yap et al., 2013), phone-based and web-based health education (Gustafson, 

Wise, Bhattacharya, & Pulvermacher, 2012), computerized intervention authoring software 

(Macdonell et al., 2016), telehealth (Mcfarland et al., 2012), telephone-based (Bender et al., 

2015; Eldeib et al., 2019), and telepharmacy (Young et al., 2012).  The use of telehealth 

monitoring can enable accurate data transmission to providers, timely feedback to patients from 

care coordinators, and automated disease status education carried out by telehealth devices, all 

with a focus on improving diabetes control (Mcfarland et al., 2012). The use of electronic 

monitoring devices with audiovisual reminders led to a significant increase in adherence to 

inhaled corticosteroids in school-age children with asthma. This intervention could be useful for 

improving asthma control in patients whose poor asthma control is associated with poor 

adherence (Chan et al., 2015).  

Based on a review of nine articles obtained, there are four articles that show results that the 

eHealth intervention did not increase medication adherence, so these results indicate that the 

eHealth given as an intervention to improve adherence did not always show positive results 

towards increasing adherence. However, even though it did not have an overall impact on 

increasing adherence, eHealth had another positive impact.  Technology can facilitate 

customized and interactive solutions, such as special education, consistent support, and skill 

acquisition (Pouls et al., 2021).  Interventions in eHealth have the potential to reduce healthcare 

costs while improving quality.  

However, there are some limitations in the implementation of eHealth, so resources are 

needed for the successful implementation of eHealth (Cremers et al., 2021). One study in the 

form of an integrative review found that there are several factors that influence the success of 

eHealth implementation. These factors include low technological literacy of users or patients, 

lack of adaptation of strategies or methods developed to meet user demands, depersonalization of 

care, lack of privacy, and connectivity problems during use, which are the main obstacles to 

implementing eHealth. In addition, the absence of tangible benefits felt by patients and difficult 

access to the eHealth platform are also two additional barriers that are often experienced. 

Another obstacle in terms of health care facilities is the lack of funds to implement this health 

policy (Herrera et al., 2022).  

The various results obtained related to increasing medication adherence are also suspected 

to be from the method of measuring adherence itself. Each method for assessing adherence has 

its own advantages and disadvantages, and there is no gold standard that can be used to assess 

medication adherence. Therefore, it is not only the problem of obstacles in the implementation of 

eHealth but will also be influenced by the measuring tools used in assessing patient compliance, 

so that the results obtained are also varied, some showing improved results and some not having 

an effect on treatment adherence (Jimmy & Jose, 2011). The use of e-health in the long term 

should be a concern because the prolonged monitoring may result in increased patient fatigue 
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and lowered compliance. In the long-term evaluation of telemedicine services, a suitable period 

of monitoring must be considered (Yap et al., 2013).  

 

4. Conclusion 

Based on the results of a review of nine articles, it was concluded that the various 

implementations of eHealth showed positive impact on medication adherence, but there are still 

many challenges in the implementation of eHealth, which are factors that will affect the results 

obtained. More efforts are needed to increase the effectiveness of eHealth interventions in 

improving medication adherence.  
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