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ABSTRACT 

 

Background: Mobile health (mHealth) interventions for improving quality of life 

(QoL) are rising, particularly those related to promoting prevention, improving 

screening, managing care and supporting cancer patients and survivors. Though 

there is a clear surge in the mHealth interventions for cancer patients,  the related 

research findings are fragmented. There is an urgent need to amalgamate the extant 

learning’s, particularly those related to the review the effect of the mHealth 

interventions on awareness and screening of cancer.  

 

Objective: The purpose of this research is to conduct a systematic review of 

literature on mHealth interventions for different types of cancer patients and 

survivors, as well as summarize the outcomes & impacts of these cancer 

management interventions range from cancer awareness to survival.  

 

Methods: The databases Scopus and Web of Science were used to identify, analyse 

peer-reviewed literature for this study using systematic literature review methods. A 

systematic literature review was divided into two phases: study selection, data 

extraction, and data synthesis. 

 

First, relevant mHealth interventions in the context of cancer patients were identified, 

followed by the results of a systematic literature search and thematic summaries. A 

strong search protocol with well-defined inclusion and exclusion criteria, as well as a 

forward and backward search for relevant records, was used in a systematic 

literature review. 

 

 

Results: This review found that mHealth interventions improve early detection and 

awareness of breast cancer. This is reflected in SMS being the most successful form 

of mHealth awareness rising as opposed to other forms such as mobile apps. 

Women were considered in the LMIC review. 

Given the findings of the studies on the potential of mHealth in the treatment of 

breast cancer, it is suggested that additional research be prioritized, particularly in 
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her LMICs and in breast cancer patients aged 50 and up. The efficacy of mHealth 

awareness and breast cancer screening should be studied further in the future. 

. 

 

Discussion: The review of the literature revealed that mHealth SMS messaging 

resulted in significant improvements for women with breast cancer. In countries with 

low and middle incomes, SMS was the most successful intervention on her mHealth 

platform. Women used their mHealth tools to access services more frequently than 

men. 

 

Conclusion: This systematic review was designed to educate health professionals 

and healthcare system decision-makers about using mobile messaging to raise 

awareness of breast cancer in women. The systematic review's findings will be 

published in a way to future research on mobile health interventions aimed at breast 

cancer awareness and prevention. 
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CHAPTER ONE: INTRODUCTION AND BACKGROUND 

1.1 Introduction  

Mobile health (mHealth) is a type of electronic health care (eHealth) in which mobile 

communication technologies is utilized to help with treatments and procedures to 

improve health (e.g., Information about health care and the collecting of health data 

delivery, or the patient assessment and concern). Mobile health is thought to have a 

substantial influence on health processes by increasing gaining access to enhancing 

the standard of care while also cutting health-care costs. Services in health care 

offer the ability to enhance chronic illness self-management and minimize healthcare 

costs hospital visits provide personalized, localized, and on-demand interventions. 

Mobile phones, Smartphones, tablets, portable media players, and the health 

applications that go with them are examples of mobile devices or technologies 

utilized in healthcare (Fortuin, Salie, Abdullahi & Douglas, 2016). MHealth 

technologies provide real-time data collection, transmission, data analysis and 

automated reporting, as well as data storage and transformation (Leon et al., 2012). 

 

1.2 Research Background 

Mobile health (mHealth) is the use of mobile communication technologies to promote 

health by supporting health care practices (eg, health data collection, delivery of 

health care information). mHealth technologies (such as mobile phones) can be used 

effectively by health care practitioners in the distribution of health information and 

have the potential to improve access to and quality of health care, as well as reduce 

the cost of health services. Current literature shows limited scientific evidence 

related to the benefits of mHealth interventions for breast cancer, which is the 

leading cause of cancer deaths in women worldwide and contributes a large 

proportion of all cancer deaths, especially in developing countries. Women, 

especially in low- and middle-income countries (LMICs), are faced with low odds of 

surviving breast cancer. This finding is likely due to multiple factors related to health 

systems: low priority of women’s health and cancer on national health agendas; lack 

of awareness that breast cancer can be effectively treated if detected early; and 

societal, cultural, and religious factors that are prevalent in LMICs. The proposed 

systematic review will examine the impact of mHealth interventions on breast cancer 

awareness and screening among women aged 18 years and older. 
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1.3 Problem statement 

Mobile health is defined as the application communication via mobile technology to 

improve by means of health assisting in health-care tasks (e.g., collection of health 

data, dissemination of health-care information). Health technologies (such as cell 

phones) offer the ability to enhance health-care quality and accessibility while 

simultaneously cutting costs. Health-care costs are being reduced. There is a severe 

lack of empirical data on the benefits of mobile health, and breast cancer is the 

leading cause of cancer death in women. Globally accounts for significant 

percentage all types of cancer fatalities, especially in poor nations. Women, 

particularly in low- and middle-income countries, are disproportionately affected 

nations, have a poor prognosis when it comes to breast cancer. This discovery is 

most likely the result of a combination of health-related factors. 

 

1.4 Rationale and significance of the study  

The goal of this research is to see health on the move interventions have contributed 

to the global spread of breast cancer awareness and screening. Breast cancer 

awareness, screening, and education may help women avoid developing the disease 

and dying from. 

 

1.5 Aims and Objectives 

The goal of this study is to determine the extent and character of published and 

unread study on the application of mobile health-based technologies in nations for 

cancer prevention, detection, and management. Concepts that guide it are as 

follows: 

 Assess the quantity, quality, and scope of evidence relating to mobile 

involvement in health care cancer contexts globally. 

 Describe important research gaps, growing challenges in low- and middle-

income nations' health and cancer literature. 

 

1.6 Research questions 

 Do mobile health (mhealth) interventions have any effect on creating 

awareness and help for screening of breast cancer? 

 What are the most important emerging themes in the evidence, as well as 

important research gaps? 
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1.7 Literature review 

This review is based on the framework developed by Arksey & O’Malley (2005). The 

framework enables the mapping of fundamental concepts underpinning a specific 

research subject, as well as the available primary sources and forms of evidence, 

and how they might be used, particularly as a stand-alone project when a topic is 

difficult or has not been thoroughly studied previously (Mays, Roberts & Popay, 

2001). The Arksey and O’Malley’s six stages of the scoping review methodology 

were followed: (1) identifying the research question; (2) identifying relevant studies; 

(3) study selection; (4) charting the data; (5) collating, summarizing, and reporting 

the findings using descriptive numerical and thematic analysis; and (6) an optional 

consultation exercise (Arksey & O’Malley, 2005). 

 

1.8 Search Strategy  

Relevant articles are systematically identified using a search approach that 

incorporates relevant Keywords and search phrases in electronic databases that are 

appropriate and other information on cancer-related literature connected in the field 

of mobile health interventions on countries have also been discovered. The search 

phrases were developed by splitting the review issue into three domains: The subject 

headings (Medical Subject Headings-MeSH) for selected databases and free text 

words linked to the components were used to construct the search terms used to 

structure the search techniques. In addition, to extend the search technique, generic 

phrases used by other researchers were altered (Free et al, 2010), (Nurmatov et al, 

2014).  

 

To locate all of the publications that satisfied the inclusion requirements, a literature 

search was conducted at random in two stages. They contained, using a search 

technique that was designed and modified for each database. These sources are 

described in detail in the following sections: 
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1.9 Databases on the Internet 

MEDLINE, EMBASE, PsychINFO, WHO Global Health Library (limited to regional 

indexes), Web of Science, and PubMed were searched online. Subject headings and 

keywords that are part of each database's search strategy were used to find all 

qualifying articles. After evaluating the title, abstract, and full text of relevant articles, 

the search results were downloaded to reference manager for screening and 

analysing their eligibility according to the inclusion criteria. 

 

Sources of Further Information the following sources were used to select 8 published 

and unpublished publications in addition to searching electronic databases for 

relevant literature: Key journals are identified using the reference lists are included 

papers. As well as consultation with mobile health professionals among these are 

the Journal of Medical Internet Research (JMIR), the Journal of Telemedicine and 

Telecare, the Asian Pacific Journal of Cancer Prevention, BioMed Central (BMC 

cancer), the Journal of Biomedical and Health Informatics. Additional scanning of the 

reference lists of the included studies was undertaken to identify supplements to 

relevant literatures. 

 

1.10 Definition of Key concepts 

MHealth - The usage of mobile technology improves one's health through assisting 

in the delivery of healthcare services is referred to as mobile health (health) (e.g., 

patient observation and treatment, or health data gathering, distribution of health 

care information). 

Breast cancer - Breast cancer is the most frequent disease among women in the 

globe, with 1.67% of the population new cases identified the year 2012. 

Women - Women in wealthy countries may be more likely to make it through the 

illness, but survival rates in countries with a low and moderate income (LMICs) range 

from 10 to 25%. 

Awareness - This is most likely due to a mix of health-system issues, such as 

insignificant importance for impact of cancer on women's health and national health 

agendas, a not having understanding that breast cancer is a serious condition if you 

were to be treated early, and sociological spiritual or ethnic elements common 

LMICs. 
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Screening - The mortality rate of breast cancer is high, considerably decreased by 

early detection and screening, especially in low- and middle-income countries 

(LMICs) with high levels of poverty high mortality rates. 

 

1.11 Paradigm/philosophy 

1.11.1 Paradigm 

According to Khaldi (2017), the paradigm used in this study is a pattern, set of 

beliefs, and agreement that demonstrate the meaning of data, how it is to be 

collected, and how it is to be interpreted. As a result, Ma (2015) classified paradigms 

into three groups: interpretivist, critical, and positivist, and narrated the four elements 

of axiology, ontology, epistemology, and methodology that they contain. The above 

research implemented the fundamental process where certain beliefs. 

 

1.12 Research approach 

The papers must have been either (1) published in English or (2) released between 

2008 and 2019. (3) Papers must discuss cancer screening changes and (4) 

publications must discuss app-based cancer screening strategies. Books, 

conference proceedings, dissertations, protocols, conference abstracts, protocol 

articles, editorials, and commentary are examples of qualitative research. They will 

not be included in this study. Wearables, as well as web, e-mails, twitter, social 

network services, vaccination, sensor, biomarker, and microchip, scope, health 

marketing, biopsy, portable mobile or mobile unit, Personal Health Record (PHR), 

and Internet of Things (IoT), will not be included. The research will exclude 

guidelines and news, conference booklets, periodicals, educational programs and 

curricular content, cancer programs, gatherings, associations (societies), white 

reports, bioinformatics, and big data. Studies that do not use Apps as intervention 

tools focus primarily on app design and development or lack screening and 

treatment indicators or outcomes will be excluded from the research. Furthermore, if 

unrelated to the research topic content is eliminated, or if information is insufficient or 

confused, the paper will be. 
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1.13 Research design/strategy 

Both randomized and non-randomized research will be included in this review's 

study design. The non-randomized studies will include case-control, cohort, and 

cross-sectional studies in which mobile health was the major intervention for breast 

cancer awareness and screening. 

 

1.14 Demarcation/Delimitation of study 

The research settings are not limited by geography. All continents, nations, and 

health facilities that have conducted breast cancer mobile health research are 

included. This method allows for the collection of all necessary evidence sources. 

 
 

1.15 Research Methods/Processes 

Exclusion Criteria  

 Non-human studies, such as those that employ a model to demonstrate or 

test mHealth interventions. 

 High-income countries are implementing mobile health interventions to help 

people with cancer. 

 MHealth interventions are delivered through non-mobile communication 

devices or wireless technologies, such as desktop computers, as well as 

facility-based telemedicine. 

 Other disorders, such as chronic or communicable diseases, are being 

researched with the help of mobile health interventions. 

Inclusion Criteria  

The inclusion criteria used are: first, include studies addressing mHealth 

interventions with focus on cancer patients, second, include studies based on 

empirical methodologies like randomized control trials (RCTs), quasi-experimental 

designs (pre-post studies), qualitative and quantitative studies, and third, include 

only full text articles published in peer reviewed international journals in English 

language. 
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1.16 Sample method/Technique and Sample size 

The interventions will be detailed using the Free et al method, which additionally 

groups participants by device (mobile phone, PDA, and modality) (for instance, SMS, 

text messaging, multimedia message) (Free et al., 2010). 

 

1.17 Data collection instruments 

The following information is extracted using a data extraction form: (1) the study's 

location; (2) the type of participant/study population/demographic characteristics 

(e.g., women aged 18 and older); (3) the type of mHealth device used (e.g., mobile 

phones, PDAs, smartphones, tablets); (4) the method of communication (e.g., voice 

call, SMS, MMS, Unstructured Supplementary Service Data, and Web); and (6) any 

discrepancies. The third author will function as a mediator if no agreement is 

achieved. Missing data will be requested by email by the study authors. If the study 

authors do not respond, we will attempt to impute missing data. It is suggested that 

standard deviations or standard errors be calculated using data from other similar 

studies in the review that used similar techniques and sample sizes.  (Wiebe et al, 

2006). 

 

1.17.1 Data collection/fieldwork 

Data will be collected and extracted using a standardized form adopted from 

research by Tokosi, Fortuin and Douglas (2017). Data will be extracted using a 

present template from the complete texts of selected abstracts. Always extract the 

following vital information: Names of the authors and the year of the study, type of 

participant/study population and demographic characteristics, type of mHealth device 

used (eg, mobile phones, PDAs, smartphones, tablets), type of intervention (eg, 

SMS, MMS, video, text, audio), nature of the mHealth intervention (eg, awareness, 

diagnosis, treatment), study type (randomized, nonrandomized), type of outcome 

assessed, and results. The information by Saidi, Fortuin and Douglas (2018) will be 

submitted to Version 5.3 of the Review Manager Software, in instructed (Considering 

the limitations). All writers will check the data for missing or erroneous information. If 

the authors are unable to reach an agreement regarding the lack of data entry, a 

neutral third person will be contacted to act as a mediator. The study's authors will 

send an email requesting any missing data (Free et al., 2013). If the study's authors 
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do not respond, information from other similar research included in the review that 

employed same techniques as well as sample sizes used to assign a missing value 

to standard deviation, Standard error values are abbreviated as (SD) by Wiebe, 

Vandermeer, Platt, Klassen, Moher, and Barrowman (2006). 

 

1.18 Data coding and analysis 

1.18.1 Data Analyses 

According to the Centre for Reviews and Dissemination, a descriptive synthesis will 

be performed (Tacconelli, 2010). Text and tables will be utilized to summarize the 

features of the included research; it will consist of major data collection aspects (e.g., 

Authors, journal, and study type are all factors to consider when conducting 

research). For continuous outcomes, mean differences and standard deviations will 

be calculated. For dichotomous results, ratios, and 95% confidence intervals will be 

calculated. 

 

The participants, interventions, and outcomes of each research will be documented 

and assessed for heterogeneity. Data will be gathered and pooled, and a meta-

analysis is going to be performed if the data is comparable enough. If there is lot of 

difference between studies, the data will not be combined, and instead a summary of 

a story be performed. To collect data and execute the meta-analysis, Review 

Manager (RevMan version 5.4.1) will be used as the statistics program. 

Heterogeneity is measured using the I-squared (I2) test., is a statistical review for 

heterogeneity that enables the evidence's quality to be assessed (Higgins & Green, 

2008). If applicable an examination of subgroups will be conducted to see if different 

health apps affect women's breast cancer awareness and screening. Age groupings 

and geographic regions will be considered subgroups in this analysis. 

 

1.19 Assessing Risk of Bias  

Two writers will independently assess the possibility of prejudice based on 

International Joint Partnership recommendations (Higgins & Green, 2008). 

Randomization sequence creation, treatment assignment concealment, participant 

blinding, insufficient data on outcomes, selective reporting of outcomes, and other 

forms of prejudice are among these criteria. These criteria will be used to assess all 
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listed studies for bias. A brief explanation will be included with each score. Conflicts 

between reviews writers about the possibility of bias in individual Investigations will 

be made, if necessary, add a third author (Free et al., 2013). 

 

1.20 Collating, Summarizing and Reporting the Results  

Results from several sources research will be collected in a specific order, the 

content is numerically evaluated and thematically analysed, and the establishment of 

data and breadth has been identified in a narrative form (Arksey & O’Malley, 2005). 

Results obtained from methodological detail came back negative because of 

criticism (Levac, Colquhoun & O’Brien, 2010). As a result, present the results in a 

methodical and thorough manner, this review should adhere to the three distinct 

steps suggested by Levac et al. (2010). Qualitative summary analyses the thematic 

analysis and data, the steps were included in reporting the research results and 

findings by charts. Highlighting the evidence through strengths and gaps in research, 

it aims to provide context for future thinking about how best to improve patient 

outcomes. The data from each research will be examined to determine if there are 

any trends that emerge from the data. The examined SPSS version 21 is performed 

according to the numerical content of each research patterns from the emerging 

evidence. Findings will be presented as tables and charts, as well as a narrative 

account. 

 

1.21 Ethical consideration 

Neuman (2014) identified informed consent and participants' right to privacy as two 

sets of standards that should be followed to achieve the study's goal and objectives. 

The ethical consideration for this study will be the researcher's application to the 

relevant academic institution for permission to conduct the study. The researcher will 

apply to the CPUT ethics committee for permission to conduct this study, and once 

approved, the study will begin. Because no human participation is required, no harm 

should befall any human subjects. 
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1.22 Outline of the dissertation 

The following is how the dissertation is organized: 

 

Chapter One: sets the stage for a systematic assessment of mobile health (mhealth) 

initiatives for breast cancer screening and awareness in the second chapter. The 

study's goal and objectives are also included. 

Chapter Two: examines the available literature about study. It contextualizes breast 

cancer and summarizes its global prevalence. The review delves into the literature 

on health as a tool for providing health solutions. 

Chapter Three: the study's systematic review methodologies are described in this 

section. It covers topics including eligibility criteria, search method, data extraction, 

and research selection, as well as risk of bias assessment, data analysis, and 

synthesis. It offers methods for dealing with incomplete data and determining 

heterogeneity. 

Chapter Four: summarizes the systematic review's findings, including study 

selection, study characteristics, study risk of bias, and individual study outcomes. 

Chapter Five: The findings and limitations of the study are discussed. It also 

considers the ramifications of the findings. It also contains a conclusion and future 

study recommendations on the use of health in breast cancer. 

 

1.23 Limitations of the research 

This scoping review has several advantages, including the fact that it is the first to 

examine health evidence in the context of cancer in LMICs. As a result, the findings 

are useful in furthering specific field in the state of knowledge.  The key strength of 

thoroughness with the literature was searched using the It was decided on relevant 

search phrases for databases and grey literature sources. The extensive search 

yielded a diverse set of study designs that yielded broad results. This scoping 

review, on the other hand, discovered some flaws. It was tough to construct a data 

extraction form due to the diversity of investigations. Each study must produce a 

summary of complicated concepts, which must be extracted in a more consistent 

and relevant manner. 
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CHAPTER 2: LITERATURE REVIEW 

This review includes all research on the use of mHealth interventions to assist with 

breast cancer care. The past and present state of cancer will be discussed, as well 

as emerging trends. The literature gaps concerning breast cancer types will be 

identified and explained. 

 

2.1. Cancer 

Cancer is a disease in which certain cells in the body grow uncontrollably and spread 

to other parts of the body. Cancer can develop almost anywhere in the human body, 

which contains trillions of cells. Human cells normally grow and multiply (a process 

known as cell division) to form new cells as the body requires them. Cells die when 

they become old or damaged, and new cells replace them. When this orderly 

process fails, abnormal or damaged cells grow and multiply when they should not. 

These cells can combine to form tumours, which are tissue lumps. Tumours may or 

may not be cancerous (benign). Cancerous tumours invade nearby tissues and can 

travel to distant parts of the body to form new tumours (a process called metastasis). 

Cancerous tumours are also known as malignant tumours. Many cancers form solid 

tumours, but blood cancers, such as leukaemia, do not. Benign tumours do not 

invade or spread into nearby tissues. When benign tumours are removed, they 

usually do not recur, whereas cancerous tumours occasionally do. However, benign 

tumours can grow to be quite large at times. Some, such as benign brain tumours, 

can cause serious symptoms or be fatal. 

 

2.2. Types of cancer 

2.2.1 Breast Cancer 

Breast cancer has become the most common type of cancer among women 

worldwide in recent decades. It is a complicated disease with environmental, genetic, 

and lifestyle risk factors. Breast cancer is a clinically diverse group of diseases that 

range in severity from indolent to aggressive. Breast cancer epidemiology differs 

significantly between populations (Ferlay, Soerjomataram, Dikshit, Eser, Mathers & 

Rebelo, 2015). African American women have been shown to be three times more 

likely than Caucasian women to develop highly aggressive triple-negative and 

inflammatory breast cancer (Chalabi et al., 2008). Furthermore, several studies have 
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shown that high rates and long histories of consanguinity, as seen in some upper-

income Asian and other countries, reduce the frequency of mutations on the two 

major susceptibility genes, BRCA1 and BRCA2 (Mahfoudh et al, 2012, Medimegh et 

al, 2015). 

2.2.2 Prostate Cancer 

Prostate cancer is a common malignancy among men and possibly the third most 

aggressive neoplasm worldwide, claiming approximately 90,000 lives in Europe each 

year. Over the last few decades, international guidelines for the management of 

prostate cancer cases have become more conservative. The most common 

interventions are prostatectomies and/or external beam radiotherapy, followed by 

androgen deprivation therapy (ADT) maintenance, also known as chemical 

castration. A combination of next-generation endocrine therapies such as 

enzalutamide and the cytotoxic agent docetaxel is the standard of care in prostate 

cancer. New promising treatments for this cancer include radium-223 for bone 

metastases, pembrolizumab as immunotherapy (PDL1 blocker) for microsatellite 

instability (MSI) disease, and poly ADP ribose polymerase (PARP) inhibitors for 

those with mutations in homologous recombination genes, most commonly BRCA2. 

Other than age, few risk factors have been characterized. The best known include 

smoking (Plakson et al, 2003, Kenfield et al, 2011), obesity (Porter et al, 2005) and 

genetic predispositions 

2.2.3 Cervical Cancer 

Cervical cancer is the fourth most frequent cancer in women with an estimated 604 

000 new cases in 2020. Of the estimated 342 000 deaths from cervical cancer in 

2020, about 90% of these occur in low- and middle-income countries. In comparison, 

cervical cancer accounts for less than 1% of all cancers in women in high-income 

countries (Arbyn, Weiderpass, Bruni, de Sanjosé, Saraiya & Ferlay, 2020). Cervical 

cancer, the only cancer that, if detected early, is nearly entirely preventable and 

curable, primarily affects middle-aged women (30 to 50 years) (Moyer, 2012). It is 

caused by sexually transmitted infections with certain Human papillomaviruses 

(HPV), which are a type of virus that causes cervical cancer (Lei et al., 2020). Two 

HPV types, 16 and 18, are responsible for roughly 70% of cervical cancer cases and 

pre-cancerous cervical lesions worldwide. There is also evidence that HPV is linked 

to anus, vulva, vaginal, penis, and oropharyngeal cancers. In many countries around 
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the world, three HPV vaccines are now available: a bivalent vaccine, a quadrivalent 

vaccine, and a nonvalent vaccine. All three vaccines are highly effective against HPV 

types 16 and 18. Furthermore, the vaccines are extremely effective at preventing 

precancerous cervical lesions caused by these virus types. The WHO national HPV 

immunization program is implemented in most Eastern and Southern African 

countries. Libya is the only country in North Africa using this vaccine to prevent 

cervical cancer. The only three Western African countries included in this program 

are Ivory Coast, Gambia, and Senegal. However, no HPV vaccinations have been 

reported in Central Africa. 

2.2.4 Lung Cancer 

Lung cancer, which has been the most common cancer in the world for decades, 

saw approximately 2.1 million new cases in 2018 (Bray et al, 2018). It is a deadly 

cancer that kills more than 1.6 million people worldwide each year (Chan & Hughes, 

2015). Upper-income countries have seen significant decreases in lung cancer 

mortality rates due to increased awareness of the harmful effects of smoking and 

other risk factors (Gaafar & Eldin, 2005). In contrast, lung cancer incidence and 

mortality rates have increased in some low- and middle-income countries (Gelband 

& Sloan, 2007). The main reason for this disparity is increased smoking (tobacco, 

water pipes, cannabis smoking, and passive smoking), as well as limited access to 

screening, diagnosis, and appropriate targeted therapies. Asbestos exposure, dust, 

fumes, nickel, silica, and insecticides have all been identified as risk factors. Some 

African countries have yet to prohibit or limit asbestos use (Gaafar & Eldin, 2005). 

Furthermore, as life expectancy rises in Africa, so does the risk of contracting and 

dying from lung cancer. Furthermore, numerous studies have identified genetic 

biomarkers in the EGFR, KRAS, and ALK genes to describe genetic susceptibility to 

lung cancer, particularly in North Africa (Dhieb et al., 2019). 

2.2.5 Stomach Cancer 

Stomach cancer is the sixth most common cancer worldwide, with 1,033,701 new 

cases reported in 2018. Eastern Asia was responsible for roughly half of these 

cases. It is also the third leading cause of cancer-related deaths worldwide, with a 

median overall survival of 9-16 months once metastatic (Fontana, Smyth, 2016). 

Risk factors for stomach cancer include a high salty and smoked food diet, a low fruit 

and vegetable diet, a family history of stomach cancer and polyps, long-term 
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stomach inflammation, pernicious anaemia, smoking, and Helicobacter pylori 

infection (H. pylori). H. pylori is a gastric pathogen that infects approximately half of 

the world's population. Infection with H. pylori causes chronic inflammation and 

increases the risk of developing duodenal and stomach cancer. The highest 

prevalence of H. pylori infection was found in Africa, at 70.1%, followed by South 

America and Western Asia, at 69.4% and 66.6%, respectively (Hooi et al., 2017). 

Furthermore, family histories of gastric cancer, Lynch syndrome, and familial 

adenomatous polyposis, as well as genetic mutations primarily on the CDH1 gene, 

are known risk factors for hereditary stomach cancer. 

 

2.2.6 Colorectal Cancer 

Colorectal cancer is Africa's sixth most common cancer (Parkin D, Bray, Ferlay, and 

Jemal., 2014). (Katsidzira et al, 2017) Most cases are metastatic and advanced at 

the time of diagnosis. As a result, fatality rates are high (Chalya et al, 2015). Diet, 

lifestyle, socioeconomic status, urbanization, Crohn's disease, and diabetes mellitus 

are all potential risk factors for colorectal cancer. Prior Schistosomiasis infection, 

while debatable, may also be a risk factor (Katsidziraet al, 2019). Furthermore, 5% of 

colorectal cancer cases may have underlying genetic predispositions from germline 

disorders like Lynch syndrome, familial adenomatous polyposis, and mutations in 

genes involved in the mismatch repair pathway (Lichtenstein et al., 2000). Hereditary 

factors may be more prominent in Africa, where 25% of affected people are under 

the age of 40 (Katsidzira et al, 2019), (Cronjé et al, 2009). 

 

2.2.7 Esophageal Cancer 

Esophageal cancer (EC) is the tenth most common cancer and the sixth leading 

cause of death worldwide. In 2018, there were 572,034 new cases reported 

worldwide, accounting for 3.2% of all cancers, with 28,494 (5.0%) from Africa (Bray 

et azl, 2018). Tobacco use and chewing (Asombang et al, 2016, Ocama et al., 2008) 

heavy alcohol consumption (Mchembe et al ,2013), drinking hot beverages 

( Middleton et al,2019), exposure to polycyclic aromatic hydrocarbons (PAH) (Abedi-

Ardekani et al.,2010), consumption of red meat (Sewram et al, 2014), poor oral 

health (Abedi-Ardekani  et al, 2010), low intake of fresh fruits and vegetables (Leon 

et al, 2017), and acid reflux are all risk factors for developing EC. Furthermore, 
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certain viruses, such as human papillomavirus, herpes simplex virus, 

cytomegalovirus, and Epstein-Barr virus, have been linked to EC development via 

oesophageal epithelial infection. EC frequently begins as Barrett's oesophagus, 

which may or may not progress to cancer. Barrett's Oesophagus is diagnosed early, 

monitored, and sometimes treated in Europe and North America. Most Africans do 

not have access to such early detection. 

 

2.2.8 Liver Cancer 

Liver cancer is the seventh most common cancer in the world, ranking fifth in men 

and ninth in women. It is Africa's fourth most common cancer, with some variations 

in prevalence and etiology between North and Sub-Saharan Africa. Despite well-

known and avoidable risk factors, cancer mortality remains extremely high. Its IR has 

also been linked to high levels of viral infection as well as synergistic environmental 

risk factors. The human immunodeficiency virus (HIV) and viral hepatitis have both 

been linked to an increased lifetime risk of liver cancer. Furthermore, rapid 

urbanization has increased the prevalence of risk factors such as coinfection, 

aflatoxin exposure, iron overload, type 2 diabetes mellitus, and obesity. 

2.2.9 Bladder Cancer 

Bladder cancer is a serious health issue. There is mounting evidence that gene-

environment interactions are linked to bladder cancer development. Tobacco use 

and occupational exposure remain the most hazardous risk factors (Cumberbatch, 

Jubber, Black, Esperto, Figueroa, Kamat, et al., 2018). Invasive bladder cancer is 

more common in smokers than in nonsmokers (Barbosa, Vermeulen, Aben, 

Grotenhuis, Vrieling, Kiemeney, 2018). Furthermore, cancer rates in workers who 

are exposed to chemical products, such as printers, hairdressers, and truck drivers, 

may be higher (Takkouche, Regueira-Méndez, Montes-Martnez, 2009). Other risk 

factors include birth defects in the bladder, a lack of fluids, the use of certain 

medications or herbal supplements, and chronic bladder irritation and infections. 

Mutations in the retinoblastoma, or RB1, gene, as well as mutations in PTEN, which 

have been linked to breast, thyroid, and Cowden disease, are among the genetic risk 

factors for bladder cancer. People who have Lynch syndrome are more likely to 

develop bladder cancer and other urinary tract cancers. 
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2.2.10 Thyroid Cancer 

Thyroid cancer arises from the tissues of the thyroid gland (Cabanillas, McFadden, 

Durante, 2016). There were 298,000 new cases worldwide in 2012. In recent 

decades, incidence rates have risen, which is thought to be due to advances in 

diagnostics. There were 567,233 new cases and 41,071 reported deaths worldwide 

in 2018. Thyroid cancer is most common in people aged 35 to 65. (Howlader, 

Krapcho, Miller, Bishop, Kosary, Yu, et al., 2017). Several risk factors for thyroid 

cancer have been identified. Radiation exposure is one of the most studied and 

proven risk factors. Certain medical treatments, as well as radiation fallout from 

power plant accidents or nuclear weapons, are sources of such radiation. Other risk 

factors include being overweight and eating an iodine-deficient diet. Even though the 

genetic component of thyroid cancer is unknown, several hereditary forms of the 

disease have been identified, including: 

 Thyroid cancer that runs in families (FMTC). FMTC can occur alone or in 

conjunction with other tumors caused by RET gene mutations.  

 People with Familial adenomatous polyposis (FAP), which is known to cause 

many colon polyps and/or colon cancer, are also at a very high risk of 

developing papillary thyroid cancer. 

 

 Cowden disease patients are more likely to develop thyroid problems and 

certain benign growths (including some called hamartomas). Thyroid cancers 

are classified as either papillary or follicular. PTEN gene mutations are the 

most common cause of this syndrome. 

 People with Carney complex, type  are more likely to develop benign tumors 

and hormonal issues. They are also more likely to develop papillary and 

follicular thyroid cancers. Mutations in the PRKAR1A gene cause this 

syndrome. 

 Familial non-medullary thyroid carcinoma: these cancers are thought to be 

caused by genes on chromosomes 19 and 1. 

 People with Carney complex, type I may develop benign tumors and 

hormonal problems. They are also predisposed to papillary and follicular 

thyroid cancer. Mutations in the PRKAR1A gene cause this syndrome. 

 Familial non-medullary thyroid carcinoma: these cancers are thought to be 

caused by genes on chromosomes 19 and 1. 
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2.3. Breast Cancer 

Every year, over 1.5 million women worldwide (25% of all cancer patients) are 

diagnosed with breast cancer (Stewart & Wild, 2014). Breast cancer is estimated to 

account for 30% of all new cancer cases (252,710) among women in the United 

States in 2017 (Siegel, Miller & Jemal, 2017).Early detection of the disease can 

result in a favourable prognosis and a high survival rate (Prorok et al, 1984). 

Because of timely detection of this disease, the 5-year relative survival rate of breast 

cancer patients in North America is greater than 80% (DeSantis, Fedewa, Goding 

Sauer. et al., 2015). Mammography is a widely used screening method for detecting 

breast cancer that has been shown to effectively reduce mortality. Other screening 

methods, such as MRI, which is more sensitive than mammography, have also been 

implemented and studied over the last decade (Drukteinis, Mooney, Flowers. et al, 

2019).  

 

Sex, aging, oestrogen, family history, gene mutations, and an unhealthy lifestyle are 

all risk factors that can increase the likelihood of developing breast cancer (Majeed, 

Aslam, Javed. et al., 2014). Women are 100 times more likely than men to develop 

breast cancer, and the number of cases in women is 100 times higher (Siegel, Miller, 

Jemal, 2017).  

2.4. mHealth 

mHealth refers to the use of telecommunication devices to support the health system 

and clinical practice (Kahn et al., 2010). It combines technological advancements 

with medical expertise to create new opportunities in critical areas of healthcare such 

as diagnostics, telemedicine, research, reference libraries, and interventions 

(Bastawrous et al., 2013). It is supported by mobile devices such as phones, patient 

monitoring devices, personal digital assistants, and other wireless devices (WHO, 

2011). mHealth platforms include all computer and medical devices, as well as 

internet and mobile phone devices (Free et al., 2013). 

 

By addressing healthcare delivery with mobile telecommunications and multimedia 

technologies, mHealth aims to bridge the accessibility gap between patients and 

health professionals. It may improve patient-provider communication, disease 

management, and health promotion (Beratarrechea et al., 2014). Mobile 

technologies, such as advanced mobile computing, can help health workers make 
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better decisions by facilitating immediate communication and providing access to 

information (Varshney, 2014). mHealth is defined as utilizing and capitalizing on a 

mobile phone's core utility of voice and SMS, as well as more complex functionalities 

and applications such as general packet radio service, third and fourth generation 

mobile telecommunications (3G and 4G systems), global positioning system (GPS), 

and Bluetooth technology (Thuemmler et al., 2018). 

 

Mobile phone communication has been widely used to improve health-care delivery 

worldwide (Kaplan, 2006). In developing countries, mHealth is being used to address 

a shortage of healthcare workers (Beratarrechea et al., 2014). Despite bearing 24% 

of the world's disease burden, Africa only has 3% of the world's health professionals, 

according to statistics (Teke, 2017). WHO (2011) believes that mHealth has the 

potential to change the way health care is delivered globally. Recently, mHealth has 

proven useful in the control of the Zika virus by pinpointing outbreaks and assisting 

physicians in virus detection (Dudley et al., 2017), as well as in the fight against the 

Ebola virus (Dahiya and Kakkar, 2016). Message sent via text Smoking cessation 

(Fairhurst and Sheikh, 2008), increased attendance at primary care appointments 

(Gurol-Urganci et al., 2013), medication adherence improvement (Fairley et al., 

2003), and chronic disease follow-up are among the 9 mHealth interventions (Ferrer-

Roca et al., 2004). Test messaging has also been used to combat infectious 

diseases and promote health (Obermayer et al., 2004). 

 

SMS reminders for paediatric cataracts improved follow-up attendance, proving to be 

a useful tool in controlling infant cataracts in China, according to Lin et al. (2012). 

Text messaging is the most popular form of interpersonal communication (WHO, 

2011). SMS has been found to be cost effective and efficient in reaching the patient 

even when the phone is turned off or in areas where phone calls are not permitted 

(Kaplan, 2006). Furthermore, Balzer, Kelly, Hazell, Paxton, Hawke, and Steinbeck 

(2014) discovered SMS to be a viable tool for use as a reminder system. 
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2.5. mHealth and cancer 

Several apps have been created specifically for breast cancer patients (Cruz, Vilela, 

Ferreira, Melo & Reis, 2019, Uhm, Yoo, Chung, Lee, Lee, Kim, et al, 2017). 

However, there is a paucity of synthesized evidence focusing specifically on the 

design and development of mHealth apps for breast cancer patients' care. As a 

result, this study maps recent literature on mHealth apps developed specifically for 

breast cancer patients and identifies the need for systematic efforts to develop and 

validate the apps. 

 

2.6. Summary 

mHealth apps have the potential to improve adherence among breast cancer 

patients. To capitalize on this future potential, app quality and app information must 

be urgently improved. It is currently extremely difficult for laypeople and 

doctors/other therapists to find high-quality apps. Guidance from independent or 

governmental institutions would be beneficial in advancing digitalization in health 

care. Patient characteristics, needs, and patient-reported outcomes data are critical 

components for developing breast cancer mHealth apps. Furthermore, patients, 

nurses, and other important health professionals should work together to develop 

mHealth apps for breast cancer care. More research is needed into the design and 

development of mHealth apps for breast cancer patients.  
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 

This chapter describes the systematic review steps used in the study, which was 

guided by the Preferred Reporting Items for Systematic Review and Meta-Analyses 

(PRISMA) The Prisma checklist is included as Appendix A at the end of this study. 

3.1. Eligibility criteria for including studies 

3.1.1 Study design 

This review's study design will include both randomized and nonrandomized studies. 

Case-control, cohort, and cross-sectional studies in which mHealth was the primary 

intervention used for breast cancer awareness and screening will be included in the 

nonrandomized studies. 

 

3.1.2 Study participants 

Women aged 18 and over will be eligible to participate in the study. In the reviewed 

studies, women of all races, ethnicities, employment statuses, occupations, and 

roles will be eligible for inclusion. 

 

3.1.3 Type of intervention 

The study's relevant mHealth interventions should primarily aim to improve breast 

cancer awareness and screening. mHealth interventions have been developed for 

health care consumers (women 18 and older) to increase healthy behaviors (e.g., 

breast cancer awareness) or hospital attendance (e.g., increasing women's 

participation in hospital workshops to improve their understanding of early breast 

cancer detection, management, and treatment) (Free, et al, 2013, Kumar, Nilsen, 

Abernethy, Atienza, Patrick, Pavel, et al, 2013). The interventions will be described 

using the Free et al strategy, which divides them into device (mobile phone, PDA) 

and modality categories (e.g., SMS, text messaging, multimedia message service 

[MMS], video). 

 

3.1.4 Outcomes 

The impact of mHealth interventions on breast cancer awareness and screening will 

be assessed by reviewing: (1) increased attendance at breast cancer clinics; (2) the 

stage of breast cancer when diagnosed, as this would assist in determining whether 
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mHealth has promoted early detection and screening; and (3) increased breast 

cancer enquiries via call centers, online forums, and social media.  

 

3.1.5 Study setting 

The study's setting will not be restricted by geography. All continents, countries, and 

health facilities where breast cancer mHealth research has been conducted will be 

included. This method allows for the capture of all relevant information sources. 

 

3.2. Search strategy 

While Casson and Leder identified the first keyword "mobile health" in the literature 

in 1991 (Casson & Leder, 2013), relevant literature will be identified beginning in 

1964. This start date corresponds to the first identifiable mention of the keyword 

"telemedicine" in a preliminary search of all major databases, including the Medical 

Literature Analysis and Retrieval System Online (MEDLINE), Excerpta Medica 

dataBASE (EMBASE), Psychological Information Database (PsycINFO), Cumulative 

Index to Nursing and Allied Health Literature (CINAHL), and The Cochrane Library 

(Cochrane Database of Systematic Reviews, Cochrane Central Register of. For 

reasonable analysis purposes, the publication language will be English only. Trial 

registers, SpringerLink, Wiley InterScience, Institute of Electrical and Electronics 

Engineers, Association for Computing Machinery Digital Library, and CiteSeer are 

among the other databases that will be considered within the scope and objectives of 

the study (Labrique, Vasudevan, Kochi, Fabricant, Mehl, 2013). For trial registers, 

the authors will identify ongoing studies as well as recently completed trials. The 

studies that will be included will be selected using predefined search terms that are 

specific to the databases that will be used. 

 

To develop an optimal search strategy, the authors will adapt the experimental 

findings proposed by Fortuin et al (Fortuin, Salie, Abdullahi & Douglas, 2016) in 

identifying accurate search terms. As shown in Table 1, Key terms will be included in 

the search strategy (MEDLINE format). This format was developed with the 

assistance of a library sciences specialist and will be used for all future database 

searches. Table 1 shows the number of references found after conducting a 

preliminary search. The reference lists of the primary studies included in the review, 
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as well as the reference lists of relevant and previously published reviews, will be 

manually searched. Full-text articles culled from reference lists from studies will be 

reviewed. Using the same eligibility criteria, unpublished studies will be identified 

from universities and other databases. 

 

Table 1. A preliminary search query classification 

Number  Query Items    

#1 

Search(((((((((((((mHealth) OR telemedicine) OR wireless 
technology) OR mobile phone) OR smartphone) OR cell phone) 
OR mobile technology) OR mobile device) OR mobile-based 
phone) OR tablet computer) OR IPAD) OR pda) OR mHealth 
application)) AND (breast cancer) OR neoplasm Filters: 
Publication date from 2008/01/01 to 2019/12/31) 421 

 

#2 

 
Search(((((((((((((((mHealth) OR telemedicine) OR wireless 
technology) OR mobile phone) OR smartphone) OR cell phone) 
OR mobile technology) OR mobile device) OR mobile-based 
phone) OR tablet computer) OR IPAD) OR pda) OR mHealth 
application)) AND (breast cancer) OR neoplasm Filters: 
Publication date from 1964/01/01 to 2016/12/31))) AND 
(((((awareness) OR education) OR promotion)) Filters: 
Publication date from 2008/01/01 to 2019/12/31) 88 

 

#3 

 
Search((((((((((((((((mHealth) OR telemedicine) OR wireless 
technology) OR mobile phone) OR smartphone) OR cell phone) 
OR mobile technology) OR mobile device) OR mobile-based 
phone) OR tablet computer) OR IPAD) OR pda) OR mHealth 
application)) AND (breast cancer) OR neoplasm Filters: 
Publication date from 1964/01/01 to 2016/12/31))) AND 
(awareness) OR education) OR promotion)) AND ((screening) 
OR diagnosis) Filters: Publication date from 2008/01/01 to 
2019/12/31) 52   

 

3.3. Data extraction 

A data extraction form will be used to extract the following key information, (1) the 

country of study setting; (2) the type of participant/study population/demographic 

characteristics (e.g., women aged 18 years and older); (3) the type of mHealth 

device used (e.g., mobile phones, PDAs, smartphones, tablets); (4) the method of 

communication (e.g., voice call, SMS, MMS, Unstructured Supplementary Service 

Data and Web); (5) the nature of the mHealth. If any discrepancies are discovered 

while extracting data, the first two authors will discuss them. If no agreement can be 

reached, the third author will mediate. Missing data will be requested via email from 
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study authors (Free, Phillips, Galli, Watson, Felix, Edwards, Patel, Haines, 2013). If 

we do not receive a response from the study authors, we will attempt to impute 

missing standard deviations or standard errors using data from other similar studies 

in the review, using similar methods and sample sizes, as Wiebe et al. recommend 

(Wiebe, Vandermeer, Platt, Klassen, Moher & Barrowman, 2006).  

 

3.4. Study selection 

The first author will retrieve all relevant articles from the various databases based on 

the finalized search strategy. Reference management software will be used to save 

the collected literature. Two contributing researchers will review the titles and 

abstracts of the retrieved studies to determine their eligibility. The full text article will 

be used by these researchers to make the final decision on inclusion, and any 

discrepancies or disagreements will be resolved by the third researchers. 

3.5. Assessing risk of bias 

 These criteria include the generation of randomization sequences, the concealment 

of treatment allocation, participant blinding, incomplete outcome data, selective 

outcome reporting, and other sources of bias are all potential sources of bias. All 

included studies will be evaluated for bias using these criteria. A descriptive 

summary will accompany each score. Disagreements among review authors about 

the risk of bias in specific studies will be resolved through dialogue, with the 

participation of a third researcher if necessary (Free, et al, 2013). 

 

3.6. Dealing with missing data 

Missing data from relevant trials will be identified, and the articles compared to 

published trial reports. Any discrepancies were resolved by contacting the articles 

original authors, if they did not respond, incomplete data will be discussed. 

 

3.7. Data analysis and synthesis 

In accordance with the Centre for Reviews and Dissemination (Tacconelli, 2010), a 

descriptive synthesis will be conducted. Text and tables will be used to summarize 

the characteristics of the included studies, which will include the primary data 

extraction components (e.g., study setting, authors, journal, and study type). 
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Mean differences and standard deviations for continuous outcomes will be 

computed. Ratios and 95% confidence intervals will be computed for dichotomous 

outcomes. To determine heterogeneity, each study's participants, interventions, and 

outcomes will be examined. Data will be collected and analysed if they are 

sufficiently similar. If study variability is high, the results will not be pooled, and a 

narrative synthesis will be performed instead. 

 

To collect data and perform the meta-analysis, the statistical software Review 

Manager (RevMan version 5.4.1) will be used. The I-squared (I2) test, which 

quantifies heterogeneity, is included in the statistical test for heterogeneity; this test 

will allow the quality of the evidence to be validated (Higgins & Green, 2008). A 

subgroup analysis will be used when necessary to determine whether different 

mHealth applications influence breast cancer awareness and screening among 

women, and if so, in what context. For this analysis, age groups and geographical 

regions will be considered subgroups. Several sensitivity analyses will be carried out. 

The first sensitivity analysis will be performed based on the study quality to 

investigate potential sources of heterogeneity (risk of bias and level of participant 

dropout). The second analysis will investigate how excluded studies may have 

influenced the overall result. The third analysis will investigate how the outcomes 

would differ if only high-quality studies were included (Higgins & Green, 2008). 

 

3.8. Assessment of heterogeneity 

Clinical heterogeneity was assessed by looking at the different types of participants, 

interventions, and outcomes in each study. The studies that were identified as 

clinically homogeneous were pooled. To assess study heterogeneity, Chi-square 

tests and I-squared statistics were used. We quantified any statistical heterogeneity 

between study results using the I2 statistic. If the I2 was greater than 50%, we 

considered heterogeneity to be significant (Higgins 2011). 

3.9. Ethics approval 

There was no need for ethics approval because the study did not involve human 

participants.  
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CHAPTER 4: INTERPRETATION OF DATA 

The results of the systematic review are presented in this chapter. 

Description of the studies 

4.1. Result of the search 

From the searches in the literature, 52 studies were found. From the grey literature 

and the World Wide Web, fifteen studies were obtained. After removing five 

duplicates, 47 articles were reviewed, resulting in the exclusion of seventeen studies. 

Thirty full-text articles were reviewed for eligibility, and fifteen were rejected with 

explanations. The synthesis also included fifteen studies. Figure 1 depicts the steps 

for selecting which studies were included and which were excluded. 

 

PRISMA DIAGRAM  

Figure 1. Visual representation of the study selection 
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synthesis (n=15) 
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4.1.1. Effectiveness of interventions  

According to current evidence, mHealth interventions improve cancer disease 

management by improving symptoms, QoL, and wellbeing, increasing attendance 

rates, and improving cancer therapy adherence (Marcolino Oliveira, D'Agostino, 

Ribeiro, Alkmim, & Novillo-Ortiz, 2018). Lee et al. (2018) demonstrated the use of a 

novel wearable technology pedometer that converts breast cancer patients' self-

reported exercise to direct measurement using new technology (Lee et al.,2018), 

Many studies on mHealth interventions investigated the effectiveness of 

interventions in improving the health self-efficacy of breast cancer patients. (Fu et al., 

2016, Zhu, Ebert, Xue, Shen & Chan, 2017, Chow et al., 2019, Lee et al., 2018, 

Ainsworth et al., 2018). Six additional interventions were discovered to improve 

cervical cancer screening and management (Bhatt et al., 2018, Erwin et al., 2019, 

Moodley et al, 2019, Momany et al., 2017). 

 

4.1.2. Included studies 

The systematic review included 15 articles addressing various cancer disease 

intervention types, with each study providing a detailed overview of mHealth 

interventions. The researchers found that 5 (9.6%) of the 15 included studies dealt 

with cervical cancer awareness, screening, and management. All 17 (32.7%) 

mHealth interventions were evaluated for breast cancer awareness, prevention, early 

detection, and care management. Five studies (9.6%) focused on colorectal cancer 

screening, one study (1.9%) on dermatological cancer screening, two interventions 

(3.8%) on lung cancer health promotion, four studies (7.7%) on pain management for 

children undergoing cancer treatment, four studies (7.7%) on oral anti-cancer 

medication adherence, and fourteen studies (26.9%) looked at the impact of mHealth 

interventions on self-regulation for QoL in cancer patients and survivors. The 

following are the inclusion criteria: first, studies addressing mHealth interventions 

with a focus on cancer patients and survivors are included; second, studies based on 

empirical methodologies such as randomized control trials (RCTs), quasi-

experimental designs (pre-post studies), qualitative and quantitative studies are 

included; and third, only full-text articles published in peer-reviewed international 

journals in English are included. 
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4.1.3. Excluded studies 

The preliminary screening was based on titles and abstracts, which were 

independently evaluated. If the abstract did not provide enough information, the full-

text publications were retrieved. Following that, three independent investigators 

evaluated full-text articles and determined each manuscript's eligibility. The 

authorship, journal, or years were not in any way obscured. The Mendeley reference 

management software was used to manage the referencing of the selected studies. 

The following studies were excluded: first, studies on mHealth interventions related 

to behavioral change; second, literature reviews, protocols, books, and conference 

papers; and third, duplicate articles. 

4.2 Study Characteristics 

4.2.1 Study Participants 

In a study conducted by Ali, Leow, Chew, and Yap (2018) to assess patients' 

perceptions of using an app to track oral anti-cancer medication adherence, many 

participants expressed interest in using the app. The mHealth supportive care 

intervention "Android smartphone app care assistant" addressed the social, 

emotional, and care needs of parents caring for children with acute lymphoblastic 

leukemia (Wang et al., 2018). Pain Buddy, an animated avatar-based tablet app 

developed using cutting-edge software, improved pain management and quality of 

life for children with cancer (Fortier, Chung, Martinez, GagoMasague, & Sender, 

2016). Twenty-six (26) adolescents and young adults (AYAs) recently finished 

cancer treatment, and they used an SMS intervention that improved AYAs survivors 

of childhood cancer and decreased AYA survivors' responsiveness to text 

messages, resulting in higher engagement with prompt and personal messages 

(Casillas et al., 2017, Psihogios et al, 2019). 
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Figure 2. Age distribution of study participants per mHealth modality 

 

4.2.2 Interventions 

According to current evidence, mHealth interventions improve cancer disease 

management by improving symptoms, QoL, and wellbeing, increasing attendance 

rates, and improving cancer therapy adherence (Marcolino et al., 2018). According to 

Lee et al. (2018), the most popular mHealth intervention for improving QoL was 

behavior change via a mobile app and subsequent SMS text messaging. The use of 

a novel wearable technology pedometer has been demonstrated, which converts 

breast cancer patient exercise self-report to direct measurement via new technology. 

(Lee et al, 2018). Many studies on mHealth interventions investigated the 

effectiveness of interventions in improving the health self-efficacy of women with 

breast cancer (Fu et al., 2016, Zhu et al., 2017, Chow et al., 2019, Lee et al., 2018, 

Ainsworth et al., 2018). Six new interventions for cervical cancer screening and 

management have been identified (Bhatt et al., 2018, Erwin et al., 2019, Moodley et 

al, 2019, Momany et al., 2017). 

 

4.2.3 Outcome measures 

Various outcome measures were used in the studies. For example, the interventions' 

usability, emphasizing self-regulation for QoL, improving healthy lifestyles, cancer 

screening, pain management, symptom relief, and increasing adherence to oral 

cancer therapy. The usability of interventions such as text messages on mobile 
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phones, platforms, and apps (Bhatt et al., 2018, Fu et al., 2016, Erwin et al., 2019, 

Zhu et al., 2017, Chow et al., 2019, Lee et al., 2018, Momany et al., 2017), cross-

sectional surveys (Ali et al., 2018, Kessel, Vogel, Schmidt-Graf & Combs, 2016, 

Raghunathan et al, 2018), phone interviews (Phillips et al., 2019, Nielsen et al., 

2019, Drott et al, 2016, Sundberg et al, 2017), and focus groups was the primary 

focus of qualitative findings (Weaveret al., 2015). The primary outcomes assessed 

were behavioral or lifestyle changes (for example, physical activity promotion, mood, 

QoL promotion, social and emotional support, weight management), clinical 

outcomes (for example, cancer management, screening, BMI, pain reduction, 

symptom relief), and process of care (e.g., cancer therapy adherence, counselling, 

attendance rate follow-up, person-cantered care, survivorship care). Secondary 

outcomes included cost effectiveness and patient satisfaction. 

 

Table 2. Study Characteristics  

Study ID  Study design, 
Country, 
Device 

Sample 
size 

Age 
groupings 

Interventions Outcomes  

Alanzi et al 
(2018) 

RCT, Saudi 
Arabia, Mobile 
phone 

200 
participants 
 

2 age 
groups 
≤35 years 
≥36 years 

Control group 
did not 
receive any 
awareness 
materials 
intervention 
group 
received 
awareness 
materials 

Increased awareness 
achieved by using 
Snap Chat among the 
participants of the 
intervention group 

Thackeray, 
Burton, 
Giraud-
Carrier, 
Rollins & 
Draper 
(2013) 

Cross-sectional 
survey, USA, 
computer 

1351823 
participants 

Adults < 30 
years old  

Social 
networking site 
Twitter for 
cancer 
awareness 
and 
community 
building. 

Celebrities were found 
to be dominant in 
tweets and their tweets 
were frequently 
retweeted. Majority of 
tweets were not for 
preventive action. 

Moodley, 
Constant, 
Botha, van 
der Merwe, 
Edwards & 
Momberg 
(2019) 

Cross-sectional 
survey, South 
Africa, Mobile 
phone 

364 women Information 
not 
provided 

SMS 
interventions 
for receiving 
Pap smear 
results and 
appointment 
reminders 

SMS text-based 
messaging were 
perceived positively by 
most of the women 

Buneviciene, Systematic 957 patients 17 years to mHealth mHealth interventions 
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Mekary, 
Smith, 
Onnela & 
Bunevicius 
(2021) 

review, no 
specific location, 
no device 
specified 

69 years.  applications 
added to app 
stores each 
day 

were found to have the 
potential for improving 
the quality of life for 
cancer patients 

Alshawwa & 
Assiri (2020) 

Systematic 
review, no 
specific location, 
no device 
specified 

112196 
participants 

Information 
not 
provided 

Mobile text 
messages, 
platform, and 
apps 

mHealth strategies 
were found to have a 
positive impact on 
cancer survivors and 
caregiver teams and 
families 

Langius-
Eklof, 
Crafoord, 
Christiansen,
Fjell & 
Sundberg 
(2017) 

Systematic 
review protocol, 
no location, 
mobile 
technology  

142 people Information 
not 
provided 

Smartphone, 
computer 
tablet app 

Allows for person 
centered intervention 
and cancer problem 
identification and 
promotion of timely 
initiation of necessary 
treatment 

Scholz & 
Teetz (2022) 

Review, 
Germany, 
mobile 
technology 

Information 
not 
provided 

3 Age 
groups 
50 Onwards 
65 – 69 
years 
70 years 

(Google Play 
Store/Android; 
App Store/iOS 

mHealth apps were 
found to have the 
potential to support the 
adherence of breast 
cancer patients 

Salmani, 
Ahmadi & 
Shahrokhi 
(2020) 

Systematic 
review, no 
location, mobile 
technology 

Information 
not 
provided 

Information 
not 
provided 

Smartphones 
and mHealth 
applications 

Healthcare application 
users were found to 
have higher satisfaction 
of living and it leads to 
improved quality of life. 

Błajda, 
Barnas & 
Kucab (2022) 

RCT, Poland, 
mobile phone 

500 women Two groups 
of females 
and males 
>18years 

Mobile medical 
app 

Educational mobile 
medical apps for breast 
cancer prevention were 
found to be helpful in 
dealing with breast 
cancer prevention 

Lee, 
Koopmeiners
, McHugh, 
Ravies & 
Ahluwalia. 
(2016) 

Quasi-
experimental, 
USA, mobile 
phone 

30 
participants  

Females 
aged  
20-29 years  

Mobile phone 
text messaging 

Mobile health 
technology was found 
to be a promising tool 
in reducing the cancer 
burden for underserved 
populations. 

Latif, Rana, 
Qadir, Ali, 
Imran & 
Younis 
(2017) 

Descriptive 
study, Pakistan, 
mobile phones. 

No 
information 

Children 
and adults 
of all ages 

SMS 
messaging 

mHealth was found to 
offer significant 
opportunities for 
developing countries 
with a severe scarcity 
of health infrastructure 
and resources. 
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Lee, Lee, 
Gao & Sadak 
(2018) 

RCT, USA, 
Mobile 
phone 

120 women 40 to 77yrs Multilevel and 
multimedia 
messages 
through a 
mobile phone 
app along with 
health 
navigator 
services 

Mobile phone app–
based intervention 
combined with health 
navigator service was a 
feasible, acceptable, 
and effective 
Intervention 
mechanism to promote 
breast Cancer 
screening 

Kapoor, 
Nambisan & 
Baker (2020) 

Systematic 
review, no 
location, mobile 
technology 

Information 
not 
provided 

Information 
not 
provided 

Google Play 
(Android) and 
Apple App 
Store (iOS) 

Symptom tracking; 
survivorship education; 
information-sharing 
with family and/or 
caregivers; scheduling 
follow-up visits; 
personal alerts and 
reminders; and social 
networking were 
associated with the 
mHealth apps. 
Survivorship education 
was found to be the 
most common self-
management feature 
among the apps 
reviewed, followed by 
social networking. 

Davis & 
Oakley-
Girvan (2016) 

Evaluation 
review, USA, 
mobile 
technology 

No specific 
information 

No specific 
information 

Text 
messages 

Smartphone 
applications have the 
potential to improve the 
cancer survivorship 
experience, but users 
should look for 
evidence that the 
application was 
appropriately 
developed and tested. 

Ginsburg, 
Chowdhury, 
Wu,Chowdhu
ry,Pal,Hasan, 
Khan, 
Dutta,Saeem,
AlMansur, 
Mahmud,Wo
ods, Story & 
Salim (2014) 

RCT, 
Bangladesh, 
Smart phone 

22 337 
participant 
s 

3 age 
groups 
25 to 34 
35 to 44 
45 + 

Smart phone-
empowered 
community 
health worker 
(CHW) model 
of care for 
breast health 
promotion 

CHWs guided by smart 
phone applications 
were more efficient and 
effective in breast 
Health promotion 
compared with the 
control group 
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4.3 Risk of bias in included studies 

A Cochrane risk of bias tool was used to assess the risk of bias in four RCTs. Figure 

3 depicts the risk of bias in these four studies. 

Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item 

presented as percentages across all included studies 

 

4.4 Allocation 

Only six studies explicitly stated that allocation in terms of allocation was concealed 

(Gustafson et al., 2014, Laing et al, 2014, Carter et al, 2013, Cheung et al, 2015, Lyu 

et al, 2016). However, eight studies failed to address allocation concealment 

adequately. Participants in four studies were blindfolded (Carter et al, 2013, Cheung 

et al, 2015, Glynn et al, 2014, Tighe et al, 2017). However, due to the nature of 

mHealth apps, some studies could not be conducted blindly. The remaining 15 

studies were either not blinded or did not provide specific information about blinding 

in their reporting. 

 

4.5 Blinding 

Three of the studies in this review reported outcome assessment blinding (Carter et 

al, 2013, Heung et al, 2015, Glynn et al., 2014). In terms of reporting bias, 9 studies 

were deemed to have a low risk of bias, while 11 were deemed to be unclear on the 

presence of bias. The risk of bias table from Cochrane is summarized in (Figure 2). 
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Figure 4: Risk of bias summary: review authors' judgements about each risk of bias 

item for each included study 

 

4.5.1 Content Characteristics of Apps 

Some app characteristics of contents were classified as providing information, 

planning (goal setting), reminding, providing feedback, or monitoring, according to 

Abraham and Michie's behavior change technique taxonomy. This study also 

discovered new app features such as data entry, education/training, and 

communication. Ten (10) apps with a variety of functions for managing health-related 

behaviors are available. Education or training is the most common function of 

mHealth apps. 
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4.5.2 Incomplete outcome data (attrition bias) 

The risk of attrition bias was low in two of the studies, while it was high in the other 

two. One RCT study on breast cancer included many cancer patients, making it 

impossible to determine whether there was a significant improvement in outcomes. 

4.5.3 Selective reporting 

Three studies found the risk of selective reporting to be low, while one study found 

the risk to be unclear. According to the study's method, one particular outcome was 

not reported in the results. 

4.5.4 Other sources of bias 

There were no other potential sources of bias because none of the studies found 

evidence of potential sources of bias. 

 

4.6. Results of individual studies 

Effect of the interventions  

4.6.1 Effect of SMS messaging compared to conventional awareness.  

Analysis of two RCT studies (Alanzi et al, 2019, Ginsburg et al, 2014), shows the 

improvement on women with breast cancer awareness that had been used as 

conventional methods as seen in Figure 5. 

 

Figure 5. Analysis of 2 RCTs that shows the effect of SMS awareness 

 

One cross-sectional study shows that SMS messaging is different when compared to 

conventional methods. According to the study SMS has useful impact when used as 

text messaging awareness in women with breast cancer as seen in Figure 6. 

 

 



48 
 

 

Figure 6. Analysis of a cross sectional study shows the effects of SMS awareness in 

breast cancer 

 

Analysis of RCT study (Bladja et al, 2022), shows that the SMS messaging has no 

improvement on the SMS text group compared to conventional methods when used 

as awareness of breast cancer as seen in Figure 7. 

 

 

Figure 7. Analysis of RCT study shows the effect of SMS awareness in breast 

cancer screening 

 

Analysis of a cross-sectional study (Davis & Oakley, 2016) shows that the SMS 

messaging had no improvements on the breast cancer awareness compared to 

conventional methods as seen in Figure 8. 

 

Figure 8. Analysis of a cross sectional study shows the effect of SMS awareness in 

women with breast cancer 

 

Analysis of a non-RCT (Languis et al, 2017) shows that the text intervention has very 

slight improvement among breast cancer awareness compared to conventional 

methods as seen in Figure 9. 
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Figure 9. Analysis of non-RCT study shows the effect of text intervention 

 

For the RCT study (Lee et al, 2018), it shows an improvement on women with breast 

cancer awareness that had been used as conventional methods as seen in Figure 

10. 

 

 

Figure 10. Analysis of one breast cancer studies shows the effect of a text message 

as awareness.  
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CHAPTER FIVE: DISCUSSION, RECOMMENDATIONS AND CONCLUSION 

The purpose of this review is to determine and describe the impact of mobile health 

interventions on breast cancer awareness and prevention in women aged 18 and up 

the findings of a systematic review will aid in the development of her mHealth 

intervention for breast cancer. This study will also determine which of her mHealth 

technology modalities such as SMS are appropriate for increasing breast cancer 

awareness in the target population. 

5.1. Discussion 

The systematic review sought to ascertain the impact of mobile phones messages 

on sensitization. This section describes the findings in relation to the study's purpose 

and summarizes the study's limitations. Conclusions are reached, and 

recommendations for further research are made. 

 

A total of 52 studies were found in the preliminary search. Only 15 articles remained 

after duplicates were removed and eligibility criteria were checked. According to the 

literature and the findings of this review, there are few peer-reviewed studies that 

use mHealth to raise breast cancer awareness. RCTs, the gold standard for study 

design, were also included. 

 

There must be no gaps. Performing a systematic review of recent articles about 

mobile health interventions in all cancer types. This systematic literature review 

study focuses on recent technological trends that have not been covered in previous 

reviews.  

 

Furthermore, data on digital literacy and health status are limited, both of which are 

necessary confounders (Hagoel et al., 2016, Hagoel et al., 2019). Future studies 

should investigate regular use of SMS reminders and medication and appointment 

adherence in cancer patients. SMS platform used by Adolescent and Young Adult 

(AYA) cancer survivors could not determine whether a message was read (Fortier et 

al., 2016, Psihogios et al., 2019).  

 

. 
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Additionally, participants responded differently to text messages. The use of open-

ended questions in the Breast Cancer Survivors mobile app (Life in a Day) can limit 

the qualitative data available from studies (Ainsworth et al., 2018). Methodological 

Problems There are many methodological problems in the existing literature. a) 

Emphasis on self-disclosure in colorectal cancer patients who self-reported 

neurotoxin side effects, nonverbal information was lost because short telephone 

interviews were used instead of lengthy interviews in person except for the possibility 

that only patients with positive attitudes were included in these interviews (Drott et 

al., 2016). 

 

5.2. Conclusions and recommendations 

We recommend conducting high- clinical excellence trials to direct future initiatives. 

Larger sample sizes and frame-based designs are needed to obtain more 

meaningful research results. A greater focus should be placed on integrating the 

evidence base, efficacy, cancer patients' privacy and safety related apps. 

Additionally, mHealth interventions must be thoroughly researched and tested for 

complexity before being released to the public. Furthermore, these interventions 

must be accepted and usable by stakeholders before the experimental research 

phase is conducted. There is a need to develop mHealth interventions that are 

theoretically sound and have a well-defined framework design. Future research 

would benefit from a careful description of the key components of mHealth 

interventions used by cancer patients. Cost-effectiveness data need to be collected 

before mHealth interventions can be recommended for cancer management. We 

also suggest that future interventions will focus on better understanding and 

investigating the efficacy of various components of mHealth interventions to assist 

cancer patients and survivors in managing their health. 
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Conclusion 

The novelty of this review is one of its strengths, as it is the first systematic review to 

address the current state of the impact of mHealth interventions on disease 

management in patients with different types of cancer. In this study, we reviewed 

previous literature and identified core components of mHealth interventions that 

improve the quality of life and well-being of cancer patients, survivors and their 

caregivers. To avoid errors and bias in the review, best practises in systematic 

review were applied. Complex and diverse interventions with a wide range of study 

designs and outcomes were used. It also involved three independent reviewers at all 

stages of the review process. This systematic literature review will contribute to the 

improvement and development of future mHealth interventions for cancer care and 

management, the clinical, physical and psychological concerns of cancer patients 

and survivors. 

 

The broad selection criteria used in this study resulted in a larger evidence base 

covering the use of mHealth interventions for different cancer types in the care of 

cancer patients and survivors. In contrast, previous systematic reviews of the 

literature on this topic focused on specific cancer types and limited their contributions 

to single cancer types. Therefore, one of the main strengths of this systematic 

literature review is to provide an important summary of the evidence on the use of 

mHealth interventions to improve quality of life and well-being across different cancer 

types. Although this review acknowledges that face-to-face interventions are 

preferable for cancer patients and survivors, our findings highlight the promising 

potential of mHealth interventions to support cancer patients and survivors needs 

further development and testing. Mobile apps and SMS were the most commonly 

used mHealth interventions. 

 

Cancer screening with mHealth has the possibility of significantly reduce cancer-

related morbidity and mortality demonstrate the effectiveness of using his mHealth 

interventions to promote appropriate care for cancer patients and survivors. A 

focused and collaborative effort is needed to identify cancer-specific apps that 

provide trusted tools for disease management for cancer patients and survivors. The 

results of this review highlight the promising potential of mHealth interventions to 

support disease management in cancer patients and survivors, which requires 
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further research and testing. As his mHealth interventions for cancer patients and 

survivors become more promising, evidence-based guidelines for their development 

and evaluation will be needed. 

 

A systematic literature search had some limitations. Despite using rigorous search 

and analysis methods, the current systematic literature has several limitations. First, 

not all relevant studies were identified as the search was limited to English (non-

English articles, for example). Second, there are six databases that are sufficient for 

a systematic review, but more sources may enable more comprehensive reviews in 

the future. Third, the review only considered two important psychological measures: 

quality of life and well-being. Other psychological features, such as fatigue and 

symptoms of second-line cancer treatment, need further investigation. 

 

Fourth, the search was last updated in August of this year. Given the rapidly 

developing field of research, other publications may already by the time this is 

published. This is a common mistake in systematic reviews. There are several 

findings in the current systematic literature review. These limitations should be 

considered in future research. Only full-text articles from peer-reviewed journals will 

be accepted to be used for selection of relevant studies. It is always possible that 

many successful mHealth interventions have not been published in scientific 

journals. Regardless of this constraint, the search strategy used in this systematic 

literature review was exhaustive, strict, and in line with previous articles published in 

JMR. 
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ANNEXURE A: PRISMA CHECK LIST 

Section and Topic  Item # Checklist item  

Location 
where 
item is 
reported  

TITLE   

Title  1 Identify the report as a literature review.  

ABSTRACT   

Abstract  2 Provide a structured summary including, as applicable: background; 
objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; 
limitations; conclusions and implications of key findings.  

See the PRISMA 2020 for Abstracts checklist for the complete list. 

 

INTRODUCTION   

Rationale  3 Describe the rationale for the review in the context of existing 
knowledge, i.e., what is already known about your topic. 

14 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the 
review addresses with reference to participants, interventions, 
comparisons, outcomes, and study design (PICOS). 

14 

METHODS   

Eligibility criteria  5 Specify the inclusion and exclusion criteria for the review and how 
studies were grouped for the syntheses with study characteristics (e.g., 
PICOS, length of follow-up) and report characteristics (e.g., years 
considered, language, publication status) used as criteria for eligibility, 
giving rationale. 

33 

Information sources  6 Specify all databases, registers, websites, organisations, reference lists 
and other sources searched or consulted to identify studies. Specify the 
date when each source was last searched or consulted. 

 

Search strategy 7 Present the full search strategies for all databases, registers and 
websites, including any filters and limits used. 

15 

http://www.prisma-statement.org/Extensions/Abstracts.aspx
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Selection process 8 State the process for selecting studies (i.e., screening, eligibility).  

Specify the methods used to decide whether a study met the inclusion 
criteria of the review, including how many reviewers screened each 
record and each report retrieved, whether they worked independently, 
and if applicable, details of automation tools used in the process. 

22 

Study risk of bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, 
including details of the tool(s) used, how many reviewers assessed 
each study and whether they worked independently, and if applicable, 
details of automation tools used in the process. 

49 

RESULTS   

Study selection  16a Describe the results of the search and selection process, from the 
number of records identified in the search to the number of studies 
included in the review, ideally using a flow diagram. 

36 

16b Cite studies that might appear to meet the inclusion criteria, but which 
were excluded, and explain why they were excluded. 

 

Study characteristics  17 Cite each included study and present its characteristics (e.g., study 
size, PICOS, follow-up period). 

42 

Risk of bias in studies  18 Present assessments of risk of bias for each included study. 48 

Results of individual 
studies  

19 For all outcomes, present, for each study: (a) summary statistics for 
each group (where appropriate) and (b) an effect estimate and its 
precision (e.g. confidence/credible interval), ideally using structured 
tables or plots. 

51 

DISCUSSION   

Discussion  23a Provide a general interpretation of the results in the context of other 
evidence. 

54 
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Appendix B: Data extraction form  

 

• Reference (First author / Year / Journal citation) 

 • Location: Region Country: Classification:  

• Sample size: Intervention population sample (#) Control population sample (#)  

• Duration of study: In months, divide by pre- and post- 

 • Study design type: Randomized Controlled Clinical  

 • Intervention: mHealth 

 • Modality of mHealth 

 • SMS 

 • APP  

• Telephone call  

• Main outcome measures: Intervention awareness  

-Breast Cancer screening 

 • Results: 

 • Note 

 

 

 

 


