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Abstract: Chronic Obstructive Pulmonary Disease (COPD) is a progressive respiratory disorder that poses 
significant challenges in treatment adherence. This systematic review aims to evaluate the effectiveness of 
mobile health (mHealth) interventions compared to conventional therapy in improving treatment adherence 
among COPD patients. A total of 13 randomized controlled trials and comparative cohort studies were 
included, all investigating the impact of mHealth interventions, such as medication reminders and remote 
monitoring, in adult COPD patients. Studies with participants under 18 years of age or those with severe 
comorbidities were excluded. The review identified 4,688 records through comprehensive searches in 
databases including MEDLINE, WEB OF SCIENCE, and SCOPUS. Of these, 13 studies met the inclusion 
criteria. Results showed that mHealth interventions improved treatment adherence in some studies, 
particularly in exercise and symptom monitoring . However, the evidence was inconsistent, and variations in 
outcomes were reported across different studies. The review concludes that while mHealth interventions show 
potential in enhancing treatment adherence in COPD patients, further high-quality research with larger sample 
sizes is required to confirm these findings and support the integration of mHealth into clinical practice. The 
need for more robust study designs is also emphasized to address current limitations in evidence. 

Keywords: chronic obstructive pulmonary disease; treatment adherence; mobile phone-mediated 
interventions; digital health 
 

Highlights: 
What are the main findings? 
The systematic review suggests that mobile health (mHealth) interventions, including medication 
reminders and remote monitoring, show potential for improving treatment adherence in patients 
with Chronic Obstructive Pulmonary Disease (COPD). 
The evidence remains inconsistent, with significant variations in outcomes across different studies 
and some methodological biases. 
What is the implication of the main finding? 
mHealth interventions may provide a cost-effective and accessible alternative to conventional care, 
particularly in resource-limited settings or where regular medical visits are challenging.. 
Further high-quality, large-scale randomized controlled trials are needed to conclusively determine 
the effectiveness of mHealth interventions in improving adherence and health outcomes in COPD 
management.. 

1. Introduction 

Chronic Obstructive Pulmonary Disease (COPD) is a progressive respiratory condition that 
represents one of the leading causes of morbidity and mortality worldwide, affecting more than 300 
million people and accounting for approximately three million deaths each year [1,4,6,8,13]. This 
disorder is characterized by persistent airflow obstruction and a chronic inflammatory response in 
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the lungs [2,4]. The management of COPD involves a complex therapeutic regimen that includes 
pharmacotherapy, pulmonary rehabilitation, and lifestyle modifications, with strict adherence to 
these treatments being essential to prevent exacerbations and improve patients' quality of life [5]. 

However, achieving optimal adherence to prescribed interventions in COPD patients remains a 
significant challenge. Studies suggest that up to 50% of patients fail to adhere to their treatment [6], 
which results in a higher risk of exacerbations, recurrent hospitalizations, and an accelerated decline 
in lung function [7]. Among the multiple barriers to adherence are the complexity of the treatment, 
patients' negative perceptions of their disease, and logistical difficulties in accessing healthcare 
services [8]. In this context, mobile health (mHealth) interventions have emerged as a promising tool 
to address these challenges, providing medication reminders, remote monitoring, and personalized 
educational support through mobile devices [9–11]. mHealth interventions offer a unique 
opportunity to improve disease self-management and promote treatment adherence by providing 
continuous access to information and direct communication with healthcare providers[11,12]. 
However, despite their growing popularity, the effectiveness of these interventions in improving 
treatment adherence in COPD patients has yet to be fully established. The available studies present 
diverse, and in some cases inconsistent, results due to differences in study design, the types of 
interventions applied, and the methodological quality of the clinical trials [13–15]. 

Given the lack of consensus regarding the efficacy of mHealth interventions in improving 
adherence in COPD patients, this systematic review aims to assess the effect of mobile phone-
mediated interventions to improve adherence to prescribed treatment in COPD subjects, compared 
to conventional therapy.. Specifically, it will analyze studies that investigate the use of medication 
reminders, remote monitoring, and other mobile applications designed to support the management 
of COPD. 

2. Materials and Methods 

This systematic review was conducted according to the PRISMA guideline[16] and the protocol 
was registered in the International Prospective Register of Systematic Reviews (PROSPERO; ID: 
CRD42023455996). 

2.1. Criteria for Considering Studies for This Review 

2.1.1. Types of Studies 

We included randomized controlled trials (RCTs), with no restriction on language date of 
publication. Studies had to be available in full text, whether published or not. 

2.1.2. Types of Participants 

We included all RCTs in which participants had a medical diagnosis of COPD (as defined by the 
authors). We excluded studies that included a population with inability to use media based on mobile 
digital devices. 

2.1.3. Types of Interventions 

We included trials comparing mHealth-based educational programs—like internet and web-
based learning platforms available on smartphones, tablets (including apps), other mobile devices, 
SMS, and social media-based education—versus other interventions or no intervention. 

2.1.4. Types of Outcomes Measures 

● Adherence to treatment 
● Secondary outcomes 
● Physical activity 
● Pulmonary function 
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● Quality of life 
● Days of hospitalizations 

2.5. Search Methods for Identification of Studies 

We searched the following databases for relevant trials up to July 2023: 

● MEDLINE (pubmed)  
● WEB OF SCIENCE 
● SCOPUS 

The search strategy was designed based on relevant medical subject heading terms (Mesh) with 
the following combination: 

#1 “Chronic Obstructive Pulmonary Diseases” OR “Chronic Obstructive Lung Disease” OR 
COAD OR COPD OR “Airflow Obstruction” OR “Chronic Airflow Obstructions” OR Smokers  

#2 Mobile OR Cellphone OR phone OR Smartphone OR mhealth OR App OR Applications OR 
eHealth  

#3 "Treatment Compliance" OR "Treatment Adherence" OR Adherence OR "Patient Compliance" 
OR "Self efficacy" OR Exacerbations OR "Physical activity" OR "Adverse events" OR "Emergency 
care" OR "Tobacco abstinence" OR Dyspnoea OR "Self care" 

#1 AND #2 AND #3 

2.6. Data Management 

For data management, the Covidence software, in its free version, was used to eliminate 
duplicate records. Subsequently, the remaining files were exported to the open access Rayyan tool 
for screening the records. All references were stored in the Zotero bibliographic manager. 

2.7. Study Selection Process and Data Extraction.  

Two reviewers (C.C and E.S) worked in parallel and blindly on the synthesis of evidence, and in 
the case of discrepancies, these were resolved by a third reviewer (F.P) in conjunction with the 
previous two mentioned. After removing duplicate articles resulting from the database search 
strategy, both reviewers independently screened all remaining titles and abstracts. Finally, both 
reviewers performed the full-text review of the records to determine their inclusion in the review.  

2.8. Data Extraction 

Two reviewers (C.C and E.S.) extracted data independently, using a standardized form. 
Discrepancies were resolved by consensus; and when an agreement was not reached, a third author 
(F.P) was consulted in conjunction with the two aforementioned reviewers.  

2.9. Assessment of Risk of Bias in Included Studies 

Two reviewers independently assessed the risk of bias for each study using the Cochrane risk-
of-bias tool for randomized trials (RoB 2)[17]. This was then reviewed with the participation of the 
other two authors of the review (F.P and C.C). Risk of bias was assessed according to the following 
domains: bias arising from the randomization process, bias due to deviations from intended 
interventions, bias due to missing outcome data, bias in outcome measurement, bias due selection of 
the reported result. 
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3. Results 

The literature search resulted in 4688 records. After duplication, 3279 records. During title and 
abstract screening, we excluded 3172 clearly irrelevant records. We proceeded to retrieve the full-text 
reports for 107 records. Of these, we excluded 94 studies for reasons summarized in figure 1. 

 

Figure 1. Flow diagram of literature search and selection process. 

3.1. Characteristics of the Included Studies  

The characteristics of the included studies are summarized in Table 1. A total of 1,167 
participants were involved, of which 715 were men (61.26%). The average age was 67.12 years. All 
participants were diagnosed with COPD using spirometry, with the GOLD criteria being the most 
commonly used, followed by ATS . The average stage of the disease was between II and III. 

Regarding the different interventions conducted in the included studies, three major categories 
were identified: follow-up calls, messaging services (either as reminders or to promote treatment 
adherence), and activity logging. As for the comparators, the most frequently used was usual care, 
followed by a comparison with groups that received no intervention (wait-and-see approach) . 

Finally, in terms of the outcomes recorded across the different studies, the most prevalent was 
treatment adherence, followed by the ability to perform exercise or physical activity, and behavioral 
changes associated with the disease [18–24,27–29] . 

Study Participant   

characteristics   

 Population        

         Age 

Objetives Intervention Outcomes 
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3.2. Risk of Bias of Included Studies 

Figure 2 presents the individual risk of bias assessments for the included studies. Two studies 
were assessed as having a high risk of bias, while the remaining studies were considered to have 
"some concerns" according to the Cochrane tool. 
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Figure 2. The Cochrane risk-of-bias tool for randomized trials (RoB 2). Abbreviations: D1, 
Randomization process; D2, Deviations from intended interventions; D3, Missing outcome data; D4, 
Outcome measurement; D5, Selection of the reported result. 

3.3. Outcomes 

3.3.1. Treatment Adherence 

Two studies reported on treatment adherence. The first study [18] used the number of attended 
follow-up appointments as an indicator, considering 12 patients non-adherent, resulting in a 
compliance rate of 60%. The second study [25] utilized a platform to record symptoms and exercise 
data, finding that the intervention group showed higher adherence (87%) compared to the control 
group (66%) over six months. 
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3.3.2. Ability to Perform Physical Activity 

Four studies assessed physical capacity related to treatment. Two studies [21,23] used 
pedometers to measure daily steps. In one study, both groups showed a decrease in steps over time, 
while in the other, the intervention had no significant effect, though the intervention group showed 
a non-significant increase in the first weeks [25]. A third study [28] used the 6-minute walk test, 
observing that the control group slightly increased their distance, while the intervention group 
decreased it. The last study [25] used the Incremental Shuttle Walk Test (ISWT), finding a statistically 
significant increase in the distance covered at eight and 12 weeks in the intervention group. 

3.3.3. Lung Function 

Four studies evaluated lung function. Two of them measured Forced expiratory volume (FEV1) 
and Forced vital capacity (FVC); one found no significant differences [26], while the other reported 
significant improvements in the intervention group [20]. The other two studies assessed FEV1% and 
FEV1/FVC, finding no significant differences before and after the intervention in both groups [27,29]. 

3.3.4. Quality of Life 

Eight studies evaluated quality of life using different questionnaires (CRQ, CCQ, SGRQ, and SF-
12). Five studies observed improvements in the intervention group (IG) compared to the control 
group (CG). For instance, the study with the CRQ showed improvements in all dimensions in the IG 
[18], while another using the SGRQ found a decrease in the CG over the short and long term but not 
in the IG [22]. Two studies found no significant changes between groups [23], and one study showed 
a decrease in the CG's quality of life, which was greater than in the IG according to the SGRQ [29]. 

3.3.5. Hospitalizations 

Five studies analyzed the number of hospitalizations. Three studies [26,27,29] showed fewer 
hospitalizations in the IG, with readmission rates such as 13.7% in the IG versus 29.1% in the CG. 
Conversely, two studies [24,28] reported a higher number of hospitalizations in the IG compared to 
the CG. 

4. Discussion  

This systematic review identified two studies [18,25] that directly evaluated treatment adherence 
in COPD patients using mHealth interventions. Both studies showed that patients who used mHealth 
showed greater adherence to treatment compared to those who received conventional care. For 
example, in the first study [18], the IG achieved 60% compliance on planned exercise days, with an 
appointment adherence of 92.4%, compared to 84.4% in the control group (CG). In the second study 
[25], IG participants showed 87% adherence to recording their exercise and symptom data, compared 
to 66% in the CG. Additionally, a direct correlation was found between time spent on moderate to 
high-intensity physical activity and the frequency of physical activity and symptom recording, 
suggesting that greater engagement in physical activity promotes treatment adherence. In another 11 
studies [18–29], treatment adherence was indirectly assessed through the amount of exercise 
performed, symptom reporting, or mHealth use. For instance, one study [26] showed greater 
adherence through a significant increase in time spent on intense physical activity in the IG. 

4.1. Integrity and Applicability of Evidence  

Most participants in the studies were men (61.26%), although in two studies, the majority were 
women (63.69% and 64.70%) [25,27]. Participant inclusion was based on diagnostic criteria such as 
spirometry and other medical examinations, although some studies considered additional criteria 
such as recent hospitalizations [26] or previous COPD diagnosis [27]. The results are relevant for 
various cultural and geographical contexts, as the studies included a wide range of ages and different 
approaches to treating COPD exacerbations. Mobile phone-based interventions can offer significant 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 October 2024 doi:10.20944/preprints202410.2199.v1

https://doi.org/10.20944/preprints202410.2199.v1


 11 

 

benefits, such as cost and resource reduction, and better care for patients who cannot regularly attend 
a medical center. However, as with other conventional therapies, implementing these interventions 
faces logistical and economic challenges that make it difficult to achieve optimal treatment adherence 
in the community.  

4.2. Quality of Evidence 

Of the 13 studies reviewed, 11 presented a moderate risk of bias due to problems in at least one 
domain, while two studies showed a high risk of bias, mainly in the allocation domain [29,30]. In the 
"some concerns" category, several studies presented problems such as lack of clarity in the 
assignment sequence (domain 1) [20,26,28], insufficient data on blinding (domain 2) [22–27,30], and 
lack of information on data loss and measurement methods (domains 3 and 4) [26,28]. Four studies 
had problems related to the absence of complete protocols (domain 5) [19,21,28,29]. Despite these 
limitations, all mHealth-based interventions were included to provide a comprehensive perspective 
on the topic.  

4.3. Possible Biases in the Review Process  

Although an exhaustive search was conducted without restrictions on language, region of 
origin, or publication date, there is a possibility of bias in the risk of bias assessment of the studies. 
The assessment of the 13 studies was conducted by a single reviewer using the RoB 2 Excel tool, and 
these assessments were reviewed by two other reviewers. Due to time and resource constraints, it 
was not possible to conduct an independent evaluation by two reviewers for each study, which could 
have introduced biases. However, steps were taken to minimize this risk through a multi-reviewer 
review process and the use of standardized tools. mHealth interventions show significant potential 
to improve treatment adherence in COPD patients. The reviewed studies suggest benefits in terms of 
treatment adherence and other health outcomes, but variability in study designs and the presence of 
biases limit the ability to generalize these results. Future studies should focus on improving 
methodological quality and reducing biases to confirm these findings and provide a stronger 
foundation on the effectiveness of mHealth interventions in managing COPD. 

5. Conclusions 

5.1. Implications for Practice  

The available evidence does not currently allow for definitive conclusions about the 
effectiveness of mHealth-based interventions to improve treatment adherence in COPD patients. This 
uncertainty is due to several limitations, such as small sample sizes, short intervention durations, and 
heterogeneity in the methodological approaches of the reviewed studies. Although current results do 
not show statistically significant differences compared to conventional care, mHealth interventions 
present significant potential to provide important benefits, such as reducing costs and resources and 
improving access to healthcare for patients who face logistical barriers to regularly attending health 
centers. Therefore, these tools could play a crucial role in healthcare, especially in contexts where 
resources are limited, or access to healthcare services is restricted. However, it is essential to recognize 
that these conclusions are preliminary and could evolve as more high-quality evidence is generated.  

5.2. Implications for Research  

To conclusively determine the effectiveness of mHealth interventions in improving treatment 
adherence in COPD patients, it is imperative to conduct RCTs with a rigorous and well-structured 
design. These studies should strive to minimize the risk of bias by implementing rigorous 
randomization techniques, adequate methods for allocation concealment, and blinded outcome 
assessments to ensure impartiality in data interpretation. Additionally, it is crucial that these studies 
include sufficiently large sample sizes to ensure robust statistical power, allowing for the detection 
of real and significant differences between intervention and control groups. The studies should also 
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incorporate an extensive follow-up period, preferably longer than six months, to evaluate both 
immediate and long-term effects of mHealth interventions. Future studies should not only evaluate 
the effectiveness of various modalities of mHealth interventions but also identify which are most 
effective in different subgroups of COPD patients, considering factors such as disease severity, 
comorbidities, and patient preferences. Furthermore, it is essential to include economic analyses that 
assess the cost-effectiveness and long-term sustainability of these interventions to determine their 
viability in general clinical practice. As more evidence accumulates, it will be possible to develop 
more precise and evidence-based recommendations for integrating mHealth technologies in COPD 
management, thereby optimizing health outcomes and efficiency in healthcare. 
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