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Abstract

Living with chronic conditions like diabetes requires a lot of changes in one’s daily life from
modifications in nutrition, medication and many more. The new emerging information and
communication technologies have contributed in many ways to the management of diabetes
among patients and health care providers. The aim of this study is to examine the use of ICT
in diabetes self-care and management. The purpose of this thesis was to improve knowledge
among diabetic patients and health professionals on ICTs interventions in the care process.

The method selected to conduct this thesis was a descriptive literature review. Different arti-
cles were gathered by performing an electronic database search in PubMed, CINAHL and
Google Scholar, using inclusion and exclusion criteria. The data analysis used was qualitative
analysis and it was done by using thematic analysis. The codes obtained from the articles
were noted, organized and developed into themes. One of the main themes that were identi-
fied after analyzing the articles was “ Benefits of ICT in diabetes management” that was further
sub-categorized into “emotional and psychological benefits”, co-ordination of care” and con-
venient access to healthcare services”. In addition, another main theme identified was “Limita-
tions of ICT in diabetes management” that was sub-themed into “ lack of knowledge and tech-

nical skills”, “inability to continue care” and “privacy concern”.

In conclusion, it was discovered that involving the diabetic patient in self-management of their
condition improves their quality of life and prevents many acute complications. The education
and skills developed using various communication and technologically advanced devices in
care management enhance the knowledge regarding their disease condition and measures to
prevent complications. The number of increasing ICT and digital platforms in healthcare is evi-
dent to enhance health and diminish the undeniable burden of diabetes.
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Julkaisun nimi
Tieto- ja viestintatekniikan kaytto diabeetikoiden keskuudessa

kuvaileva kirjallisuuskatsaus

Tutkinto

Sairaanhoitaja

Abstrakti

Kroonisten sairauksien, kuten diabeteksen, kanssa elaminen vaatii paljon muutoksia jokapai-
vaisessa elamassd muutoksista ravitsemukseen, ladkkeisiin ja moniin muihin. Uudet syntyvat
tieto- ja viestintatekniikat ovat vaikuttaneet monin tavoin diabeteksen hallintaan potilaiden ja
terveydenhuollon tarjoajien keskuudessa. Taman tutkimuksen tavoitteena on selvittaa ICT: n
kayttoa diabeteksen omahoidossa ja hoidossa. Opinnaytetyon tarkoituksena oli parantaa dia-
beetikkojen ja terveydenhuollon ammattilaisten tietamysta hoitoprosessin ICT-interventioista.

Opinnaytetydn suorittamiseen valittu menetelma oli kuvaava kirjallisuuskatsaus. Eri artikkeleita
koottiin suorittamalla elektroninen tietokantahaku PubMedissa, CINAHL: ssa ja Google Schola-
rissa kayttamalla sisallyttdmis- ja poissulkemisperusteita. Kaytetty data-analyysi oli laadullinen
analyysi ja se tehtiin kayttamalla temaattista analyysid. Artikkeleista saadut koodit merkittiin,
jarjestettiin ja kehitettiin aiheiksi. Yksi paateemoista, jotka tunnistettiin artikkeleiden analysoinnin
jalkeen, oli "ICT: n edut diabeteksen hoidossa”, joka jaoteltiin edelleen "tunne- ja psykologisiin
hydtyihin”, hoidon koordinointiin “ja terveyspalvelujen helppoon saatavuuteen”. . Liséksi toinen
tunnistettu paateema oli "TVT: n rajoitukset diabeteksen hoidossa”, jonka alateema oli “tieta-

mattomyys ja tekniset taidot”, “kyvyttdmyys jatkaa hoitoa” ja yksityinen huolenaihe .

Yhteenvetona todettiin, ettd diabeetikon osallistuminen tilansa itsehallintoon parantaa heidan
eldamanlaatuaan ja estdd monia akuutteja komplikaatioita. Erilaisilla viestinnan ja teknologisesti
parannetuilla laitteilla hoidon hoidossa kehitetty koulutus ja taidot parantavat tietoa heidan sai-
raustilastaan ja toimenpiteistd komplikaatioiden estamiseksi. Lisdantyvien tieto- ja viestintatek-
niikan ja digi-alustojen lukumaara terveydenhoidossa on ilmeista terveyden parantamisessa ja
diabeteksen kiistattoman taantuman vahentamisessa.

Avainsanat

ICT, itsehoito, diabetes, sairaanhoito
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1 INTRODUCTION

Diabetes is a condition which results from the body’s inability to regulate blood glucose
level. Two major types of diabetes are type 1 and type 2. Type 1 is insulin-dependent, as it
occurs when the body is unable to produce enough insulin. Type 2 occurs when the body
is not able to effectively use insulin even when enough insulin is produced. (American Dia-
betes Association 2019.)

Diabetes can cause severe medical complications including cardiovascular, ocular, and re-
nal disorders. It can lead to serious damage to vital organs in the body, resulting in disabil-
ities and sometimes even death. Diabetes was reportedly the 7th leading case of death
worldwide, affecting 463 million people worldwide in 2019 by the International Diabetes
Federation. (International Diabetes Federation 2019.) Diabetes poses an enormous finan-
cial burden on patients and their families. The direct costs mainly include hospital-inpatient
care, medical supplies and physician appointment visits. The indirect costs related to in-
creased absenteeism, decreased productivity at work, and low productive capacity due to

diabetes-related disability.

Type 1 diabetes currently has no safe and effective preventive measures. Insulin is the only
main treatment for this type of diabetes. On the other hand, many risk factors for type 2
diabetes are controllable. Most prevention strategies include lifestyle changes such as im-
proved diet, increased physical activity, and weight loss. These self-management aspects
require knowledge and awareness among diabetic patients. Innovative mobile health apps,
telemedicine, and web-based systems are used to educate and motivate diabetic patients
during self-management practice. In addition to educating and motivating diabetic patients,
recent technologies have simplified and automated much of the work that goes into diabetic
care. Wearable tracking technologies, for example, monitor blood glucose levels continu-
ously, which significantly reduces the burden of managing the condition. Furthermore, ICT
based intervention facilitates a network of care among healthcare providers to achieve ther-
apeutic objectives. It helps to minimize medical errors and provide competent care and
treatment to diabetic patients. However, it is worth noting that the use of ICTs in diabetes
care and management is limited by technical challenges, familiarity with the system, subject

to malfunction, and security and privacy concerns.

This study aims to examine the use of ICT in diabetes self-care and management. It targets
to provide a comprehensive review of ICT mediated approaches in diabetes care and man-

agement. The purpose of this study is to improve knowledge among diabetic patients and



health professionals on ICTs interventions in the care process. The method used is a de-
scriptive literature review, and the analysis method is qualitative thematic analysis. In this
regards, the study attempts to answer this question: How has ICT contributed to self-care

and management of diabetes?



2 INFORMATION AND COMMUNICATION TECHNOLOLGY IN HEALTHCARE

Information and Communication Technology (ICT) refers to digital technologies that
facilitate remote care, integrative clinical support and the exchange of information and
knowledge in the healthcare sector. (Gagnon, Breton, Paré, Courcy, Coté , Trépanier &
Fortin 2013, 22-34). The use of ICTs has facilitated patient-centred healthcare, which
promotes a shared partnership among patients and health professionals at a reduced cost
and time. It has also improved the quality of care and exchange of information and
knowledge between health professionals and patients. It has thus become an essential tool
to improve and enhance health care service delivery worldwide. (Rouleau, Gagnon & Cbété
2015, 75.)

Recently, there has been rapid development and implementation of health technology to
effectively and efficiently process, access, and retrieve data and information Most European
countries now use ICT in healthcare. Many have almost entirely introduced the full use of
computers in the health sector. Furthermore, in many EU countries, e-health plans and
programs are implemented, including computerized medical reports and e-prescriptions.
(Rosis & Seghieri 2015.)

In addition to its vital role in clinical practice and research, ICT has become an essential
feature for health professionals, especially nurses. They are at the forefront of providing
and coordinating health service delivery. It is imperative that they incorporate the current
technological shift including communication and decision-making process in their services.
(Page 2004; Rowe 2008.) The broad categories of ICT tools used in health care as
suggested by Gulavani Sampada & Kulkarni, Raja and Professor, Asst & Bharati (2002) are

listed below:
Electronic Medical/ Health Records (EMR/HER)
Clinical Decision Support (CDS)
Computerized Physician Order Entry (CPOE)
Electronic Prescribing (E-prescribing)
Health Information Exchange
Personal Health Record
Remote Monitoring

Telehealth/ Telemedicine



Home Monitoring of patients
Clinical Data Processing

The International Council of Nursing (ICN) has motivated the use of digital technology to
provide medical knowledge and education to families and communities. ICN strives to
promote eHealth practice, be recognised as an eHealth authority and be strategically placed
in the eHealth sector. The ICN eHealth initiative aims to create awareness and increase
participation of nurses in eHealth worldwide through ICN policies and programs relevant to
research and international partnerships. (International Council of Nurses 2019.) Not only
does this improve the quality of care but it also increases patient’s health and service

performance in their entirety (Rouleau et al. 2015).

They are several factors that can promote or constrain the application of ICTs in clinical
settings. The most enabling factors are increased patient care and safety, reduced medical
cost, the convenience of usage, far-reaching capabilities, easier communication, quick
transfer of information, and improved access to data. Whereas, the frequent limiting factors
are issues relating to technical challenges, familiarity with the system, subject to
malfunction, the security of information and privacy concerns. (Giuseppe,Valerio & Antoio
2018.) As suggested by While & Dewsbury (2011), the following Table 1 displays the pros

and cons of ICT in the healthcare sector:

Table 1 Advantages and Disadvantages of ICT (While & Dewsbury 2011)

Advantages

Disadvantages

Nurse can involve with patients indirectly

Degrade of the healthcare system

Nurse will be able to handle more mas-
sive workload

Inappropriate to eliminate conventional
practices

Enhanced exchange of information

Challenge of digital data management

Minimized cross-infection

The predictable approach may limit prac-
tice and hinder professional accountabil-

ity

Reduce medical expenses

Need for substantial expenditure




Remote joint consultations among pa-
tients, their families and health care team

Patients expectations may be unpractical
and unacknowledged

Improvements in self-care among pa-
tients

Strengthening of “digital” divide

Titration of drugs and digital prescription
shifts

Problems of usability across multiple ICT
systems

ICT malfunction threaten the

healthcare system

Optimal assistance to optimize healthcare
resources

can

ICT implementation in clinical practice can offer significant benefits by substituting conven-
tional nursing methods related to evaluation, health education and service. New technology
will promote virtual health sessions with care providers individually or with a group of people
together. Patients can make virtual visits, discuss and coordinate their self-practice activities
with their health providers through secure connections online. Patients will be able to store
and access information about their conditions and personalized medical advice. (While &
Dewsbury 2011.) Nurses have recognized the importance of technology in improving the
working conditions minimizing irregular working habits, delays and interruptions, lack of
supplies ad insufficient information. Nevertheless, the technological structures used by
nursing staffs during treatment are not always convenient to use. (Cipriano & Hamer 2013.)
The implementation of new technologies has beneficial impacts on most nursing workers

with efficient patients care conduct (Veer, Fleuren, Bekkema & Francke 2011).

Usability considerations for electronic health records were explored for nurses. It stated that
the usability of HER is highly influenced due to less reliability and poor ease of use. Like-
wise, low e-care skills were correlated with time pressure and high psychological distress.
It is also an opportunity for nurses to learn continuously from rapid technical development.
Additionally, the use of technology as an obstacle has also been established in some in-
stances.. For example, the audio-visual interaction between patients and nurses was
viewed as a complicated part of home telecare. It discourages nurses from using technol-
ogy during patient care. (Vehko, Hypponen, Puttonen, Kujala, Ketola, Tuukkanen, Aalto &
Heponiemi 2019.) Nursing workers benefit from multiple ICT advantages to ease their eve-
ryday activities while contributing factors seem a burden (Meil3ner & Schnepp 2014). The
ability to access a wide range of information sources is a significant benefit of ICT. ICT
consumers have noted dramatic changes in the treatment of quality and satisfaction among

Canadian nurses. ICT is a significant facilitator in evidence-based nursing. The research



nurses documented that ICT provides an improved understanding of ad usability over time

for effective patient care results. (Rouleau, Gagnon & Cété 2015.)

Despite the apparent drawbacks, the role of technology in healthcare outweighs the limita-
tions with benefits. The study also concluded that the use of health information technology
improved patient’s safety by eliminating prescription mistakes, minimizing allergic drug ef-
fects, and enhancing compliance with practice protocols. We can thus contend that health
information technology is a crucial factor for improving the quality and safety of health care.
( Alotaibi & Federico 2017, 1173.)



3 DIABETES
3.1 Types of diabetes

Diabetes is a debilitating insulin-related metabolic disease. It usually occurs when the pan-
creas can not generate sufficient insulin, or the body can not use the insulin produced ef-
fectively. It leads to a variety of fatal and life-threatening complications and disabilities. Di-
abetes has become a severe cause of death around the globe. Diabetes was reported as
the 7th leading cause of death, with 1.6 million deaths worldwide. (World Health Organiza-
tion 2018.) It is one of the most common diseases, even in countries like Finland with the
highest quality of health service. Finnish Diabetes Association reported that one in ten Finns
had diabetes. The report also suggested that almost 50,000 Finns have type 1 diabetes and
350,000 have type 2 diabetes. (Finnish Diabetes Association 2019.)

Type 1 diabetes is often defined as juvenile diabetes. It is common among children and
young adults. It is a result of autoimmune beta-cells destructions in the pancreas charac-
terized by absence of insulin production. Thus, it also called insulin-dependent diabetes. Of
all diabetes cases, 5 per cent to 10 per cent are type one. Insulin therapy is used to manage
this condition. (Deshpande, Harris-Hayes & Schootman 2008.) In type 2 diabetes, the body
is not able to use pancreatic insulin (World Health Organization 2018). It occurs when the
body increases its resistance to the action of insulin and released insulin is not sufficient to
overcome it. Type 2 diabetes includes 90 to 95 per cent of all reported cases of diabetes.
(Deshpande et al. 2008,1255.)

Gestational diabetes is increased in blood glucose level that occurs during pregnancy.
There is risk of complications during pregnancy and at delivery to women with gestational
diabetes. It is usually diagnosed during prenatal screening as it remains asymptomatic. Af-
ter pregnancy, there is still risk of type 2 diabetes among these women and their children.
(World Health Organization, 2018)

Impaired glucose tolerance (IGT) and impaired fasting glycaemia (IFG) are the mid-phase
disorders that arise between average blood glucose levels and type 2 diabetes. While this
transition can be prevented, patients with IGT or IFG face an increased risk of cardiovas-
cular conditions, including heart attacks and strokes. (World Health Organization 2016.)
Gestational diabetes is increased in blood glucose level that occurs during pregnancy. It
often results in complications during pregnancy and delivery. As it remains asymptomatic,
it is usually diagnosed during prenatal screening. Even after pregnancy, such women and

their children are at threat of type 2 diabetes. (World Health Organization 2018.)



LADA (Latent Autoimmune Diabetes in Adult) is a type of diabetes similar to type 2 diabetes
in which there is insulin deficiency, but it develops faster in LADA compared to type 2 dia-
betes. LADA is also known as type 1.5 diabetes. (Terveyskyla.fi 2018.) According to Hoito
(2018), LADA usually onsets during adulthood and does not need insulin therapy in the
initial stage. About 10% of diabetes patient over the age of 35 develop GAD (Glutamic Acid
Decarboxylase) antibodies. It might be related to the autoimmune process, but there is no
evidence of this. In LADA, there are symptoms and characteristics of both type 1 and type

2 diabetes; therefore, this should be taken into account during its treatment. (Hoito 2018.)

Secondary Diabetes Mellitus is caused as a result of other medical conditions such as cystic
fibrosis, hemochromatosis, chronic pancreatitis, polycystic ovary syndrome (PCOS), Cush-
ing’s syndrome, pancreatic cancer, glucagonoma, and pancreatectomy. Treatment of sec-
ondary diabetes mellitus depends upon the cause due to which it has been caused. (Dia-
betes.co.uk 2019.)

Maturity Onset Diabetes of the Young (MODY) is a type of diabetes that is inherited and
caused due to changes in one of the eleven genes. Patients with MODY have problems
regulating their blood sugar levels, just like other diabetic patients. It is most likely to affect
young adults; however, it can occur in any age group. (Harvard Health Publishing 2019.)
There are less than 2% of cases of MODY among people with diabetes in Finland (Hoito
2018).

Mitochondrial diabetes is a rare type of diabetes which is caused due to defect in a gene
called MELAS gene and is inherited from mother to children. This may result in hearing loss,

cardiovascular diseases and neurological disorders. (Terveyskyla.fi 2018.)

Neonatal diabetes is a type of diabetes which is diagnosed in children before the age of 6
months. Neonatal diabetes is also defined to be a monogenic form of diabetes (Diabe-
tes.co.uk 2019). This type of diabetes can be both for a short period or can last permanently
(Hoito 2018).

3.2 Impacts of diabetes

The primary symptoms of diabetes include excessive urination, elevated thirst, impaired
vision, and twitching pain in extremities. The most prevalent complications are related to
cardiovascular, ocular and renal diseases. Also, the risk of foot ulcers and infection requiring
amputation of the limbs is prevalent among diabetic patients. (Diabetes.co.uk 2019.) About
90% of diabetic patients suffer from neuropathy, commonly referred to as nerve damage.
Another common complication among diabetic patients is diabetic nephropathy, which is a

chronic renal disorder. (Helve, Sund, Arffman, Harjutsalo, Groop, Gronhagen-Riska & Finne



2018.) Similarly, diabetic retinopathy is a retinal microvascular disease which causes total
blindness in patients (Sharma, Oliver-Fernandez, Liu, Buchholz & Walt 2005; Frank 2004).
Diabetes also leads to silent myocardial infarction, increasing the risk of heart attacks and
strokes that could lead to death (Sarwar, Gao, Seshasai, Gobin, Kaptoge, Angelantonio,
Ingelsson, Lawlor, Selvin, Stampfer, Stehouwer, Lewington, Pennells, Thompson, Sattar,
White, Ray & Danesh 2010).

Diabetic patients face a higher possibility of single or multiple depression (Petrak, Herpertz,
Albus, Hermanns, Hiemake, Hiller, Kronfeld, Kruse, Kulzer, Ruckes & Miuller 2013).
Diabetes depression usually leads to an impaired glycaemic level, increased obesity,
decreased physical activity and possibly more complications of the end-organs with
impaired functions. (Von Korff 1999).

Diabetes and its consequences put tremendous financial pressure on patients with diabetes
and their families. The impacts vary from the direct medical cost to loss of productivity or
earnings. (Bommer, Heesemann, Sagalova, Manne-Goehler, Atun, Barnighausen &
Vollmer 2017; Seuring, Archangelidi & Suhrcke 2015.) Outpatient, emergency care, hospital
care, and medical supplies are primarily direct costs. While the effect on employment and
work productivity due to amputations, loss of vision, and other physical disabilities are

indirect costs. (American Diabetes Association 2003.)
3.3 Diabetes management

There is currently no safe and effective prevention of type 1 diabetes (Atkinson, Eisenbarth
& Michels 2014). Research, however, shows that type 2 diabetes mellitus is generally pre-
ventable. This type of diabetes can be prevented by altering mainly lifestyle aspects such

as for overweight, lack of physical exercise, and poor nutrition. (Kolb & Martin 2017.)

Adequate dietary intake of macronutrient, including high fibre and low saturated fat, is cru-
cial in lessening the risk of type 2 diabetes. The quality is than diet quantity. Numerous
strategies based on portion control and balanced food choices are available to minimize
calorie intake. Many personalized and cultural diets, such as the Mediterranean and vege-
tarian diet, have low glycemic and carbohydrate content. (Rolls & Bell 2000, 401-418.) In-
creasing the intake of whole grains, fruits, leafy greens, and nuts can reduce calorie intake
while maintaining nutrient composition. Improving portion control by replacing meal prod-
ucts and adopting proper nutrition plans enhance dietary calorie compliances. (Mohammad
2014.)

For diabetic patients, diets lower in refined grains, reeds, saturated fats, and sweetened

drinks have shown to enhance glycemic control and blood lipids. Non-nutritive sweeteners
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are appropriate replacements for natural sweeteners when consumed in moderation. It sig-
nificantly brings down overall calorie and carbohydrate intake. (Rovner, Nansel & Gellar
2009, 3003-3007.) Similarly, daily supplementation of vitamin D also lowers the chance of
type 1 diabetes (Aljabri, Bokhari & Khan 2010, 454-458). Although moderate alcohol con-
sumption has no significant effect on long-term blood glucose regulation, it has the risk of
hypo-and hyperglycemia and weight gain in diabetic patients (American Diabetes Associa-
tion 2019).

In addition to dietary change, physical activity is a crucial factor in the reduction and mainte-
nance of weight to mitigate the predicted risk of diabetes. In lifestyle modification aimed at
reducing the risk of diabetes, even 30 minutes of walk per day is essential as physical ex-
ercises. (Sénéchal, Slaght, Bharti, Bouchard & Danielle 2014.) International Diabetes Fed-
eration (2019) recommends at least 60 minutes of light to intense physical exercises for at
least three days a week. Aerobic activity, flexibility training and balance training are highly
recommended for diabetic patients (Colberg, Sigal, Yardley, Riddell & Dunstan 2016). Be-
sides weight maintenance, physical exercises provide cardiovascular benefits and psycho-
logical well-being. Furthermore, it increases glycemic control, enhances insulin sensitivity
and improves blood pressure. American Diabetes Association (2019) proposes that long
term physical activity also prevents and manages metabolic anomalies, including hyper-

lipidemia, and fibrinolysis.

Diabetes management is primarily a team-based care and treatment process. It, therefore,
encourages the patient’s involvement through knowledge and awareness, functional skills
and capacity building. An interactive and collaborative treatment process develops the
awareness and abilities among patients to alter their habits and better handle the disease
effectively. It can further minimize the risk of complications and thus reduce morbidity and
mortality from the disease. (Burke, Sherr & Lipman 2014, 45-53.)

Lack of self-empowerment can result in a workload for health professionals. It can also
become an economic burden for the patients and their families. Empowering strategies in-
clude increased positive beliefs, optimistic attitudes, and self-confidence in patients. While
empowering the patients, the diabetes care system also requires the patients to effectively

self-manage the care and facilitate decision making. (American Diabetes Association 2019.)

Diabetes depression is a very typical psychological response while coping with a serious,
complicated and challenging chronic disease like diabetes. High levels of diabetes distress
significantly impact the care and treatment process. Depression, anxiety, eating disorders

and cognitive dysfunction are among some issues directly related to diabetes distress. It is
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therefore preferred to incorporate psychological assessment of the patient to avoid deteri-
oration in metabolic or mental status during the care process. Thus, collaborative and pa-
tient-focused psychosocial support is considered an essential component in the clinical care

of diabetic patients. (American Diabetes Association 2019.)

Diabetes care process requires the collaboration of many health professionals, including
nurses, dieticians, primary care providers, endocrinologists, and other specialists. Nurses,
however, are usually the initial representatives of the health care team to connect with pa-
tients. As many studies have shown, nurses’ function is pivotal in educating patients on care
of diabetes. They also employ their expertise, skills and training to provide and ensure high-

quality care for patients. (Peimani, Tabatabaei-Malazy & Pajouhi 2010, 1-2.)

Diabetic patients spend the most time interacting and discussing their condition with the
nurses. As a result, nurses can positively contribute to the patient’s diabetes management
process. They can assist patients from early diagnosis to identifying and implementing cor-
rective treatment regimes. They further support patients to establish their clinical goals and
manage complications associated with diabetes as they occur. (Siminerio, Funnell M, Pey-
rot & Rubin 2007,152-153.)

In diabetic care process, nurses are typically divided according to their responsibilities such
as nurse practitioners, diabetes nurse, clinical nurse specialists, and generalist nurses. In
this network of care, specialist nurses are engaged with the patients to achieve therapeutic
objectives including insulin use. Nurses specialized in clinical settings are involved in ad-
ministrative works, management, leadership and collaboration with other nurses. Such
trained nurses provide diabetic patients and their families with emotional and social support
and help them overcome the condition through primary, secondary and tertiary care. Be-
sides recognizing therapeutic and educational needs, they also assist patients in lifestyle

modification, health promotion, and prevention of complications. (Peimani et al. 2010, 1-2.)

Empowering patients in self-care is a key factor in achieving efficient diabetes care. Fon-
seca (2010) defines the roles of health care providers to enhance patient motivation as

listed below:

e Helping patients find meaningful and individual insights on diabetes management

with simple reflective questions

e Assessing the patient’'s knowledge and understanding of treatment and self-care

practices

e Assessing the patient’s financial and emotional factors
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¢ Evaluation of exercise and dietary plan schedules for patients

e Promoting patient’s positive efforts

3.4 |ICT in diabetic care

There has been significant progress from discovery of insulin to continuous subcutaneous
insulin infusion (CSII) along with continuous glucose monitoring (CGM) to manage diabetes
(Ratheau, Jeandidier, Moreau, Sigrist & Pinget 2011, 57). It has become one of the fields
in which telemedicine, e-health and consumer health solutions are practised widely. Among
many ICTs systems under clinical trials, only a few are part of the diabetes management
system. (Bellazzi 2008, 98-99.)

Innovative mobile health applications, telemedicine, and web-based systems have simpli-
fied and automated much of the work that goes into diabetic care. Monitoring of blood sugar
level was usually done from the blood sample taken from the finger. However, diabetes
patients can now monitor their blood glucose levels wirelessly with a micro sensor under
the skin. This device sends data electronically to a connected digital system. This data is
then converted into glucose reading in the interstitial fluid just beneath the skin. Some ad-
vanced CGMs can detect blood sugar levels by simply waving the reader over the sensor.
The sensor produces a light signal which is tracked to monitor the blood sugar level. (Wat-
son 2020.)

Diabetes medication is intended to reduce excess blood sugar but consuming too much
insulin can cause a serious life-threatening plunge. Fortunately, some emerging technology
can predict drop-in blood sugar levels and immediately interrupt insulin transmission. Auto-
mated insulin delivery pumps are programmed to release a continuous dose of insulin which
can also be manually adjusted to level with food intake such as carbohydrates. More ad-
vanced automated insulin pumps use a closed-loop system that uses an algorithm to con-
stantly monitor blood sugar level to assess insulin intake. Given the difficulty of finding a
form of glucagon which is stable enough to function in the pump, completely accurate
closed-loop systems to deliver both insulin and glucagon are under development. (Spana-

kis, Chiarugi, Kouroubali, Spat, Beck, Asanin, Rosengren, Gergely & Thestrup 2012.)

Although the pumps can track the blood sugar level and deliver insulin, they must be at-
tached to patients. The alternative is a smartpen, offering all of a pump’s memory capability

without tethering a patient to a device. It keeps track of insulin dose and timing via Bluetooth
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to a smartphone app. The data can further be shared with several diabetes monitoring sys-

tems. (Wearable-Technologies 2018.)
3.5 Self-management of diabetes using ICT

A proper self-management of diabetes requires adequate knowledge and skills to address
four key factors including blood glucose monitoring, compliance to medication, nutrition,
and physical activity (Finnish Diabetes Association 2019). Several advances in ICTs have
addressed the issues relating to knowledge and understanding of the disease to more effi-
cient ways to self-manage the condition (Takenga, Musongya, Kitero, Katoke, Molo, Kaz-
ingfu, Meni & Vikandy 2014, 6).

The most common technological devices used during self-management practice are per-
sonal computers, laptops and mobile phones. These devices are used to access multiple
websites that provide adequate information through audio, video, or written content on dia-
betes. This, therefore, facilitates more efficient self-management of diabetes. (Courtney,
Spearson & Mistry 2016, 4-5.)

Similarly, mobile phone applications have become useful tools to enhance self-manage-
ment practice by monitoring blood glucose level away from clinical settings. (Jeffery,
Bagala, Creighton, Leavey, Nicholls, Wood, Longman, Barker & Pit 2019, 2.) Recently
wearable tracking technologies have become one of the most popular CGM devices to
monitor blood glucose level continuously. These wearable devices come in various forms
such as bracelets, smartwatches, skin patches, and even eye lenses. Although these de-
vices cannot completely cure the disease, they help to lower the daily burdens of managing

the conditions. (Wearable-Technologies 2018.)

Movement-based video games can promote exercises among diabetic patients. Many video
games such as the Nintendo Wii Fit Plus have been developed and found effective among
kids and young children with type 1 diabetes (Rollo, Aguiar, Williams, Wynne, Kriss, Callis-
ter & Collins 2016, 382-387). Virtual and augmented reality can be used to figure out the
exact point of insulin administration making it easy for self-management care. It can help
people to determine the glycaemic index of food they are eating and its effects on the blood

sugar. (Augmented Reality In medicine 2017.)

Self-care is critical for type 2 diabetes patients as it can reduce complications. Self-care
needs specific and appropriate details and guidance from health care providers. Theory of
self-care from Dorothea Orem has been taken as a reference in this context of our study.
Dorothea E. Orem'’s self-care model provides a good practice framework for preparing an

implementing good self-care. Orem defined self-care theory as the capacity of a person to
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sustain and engage by nursing guidance. A self-care program aims at educating patients

through different self-handling skills and strategies. (Renpenning & Taylor 2003.)

Orem’s self-care theory notes that each person requires self-care to maintain maximum
health and wellbeing. Every person has the ability and obligation to care for themselves.
Individuals should initiate and emphasize on performing self-care activities exploring the
individual capacity to engage themselves in self-care. The theory is conditioned by life ex-
periences, social, cultural orientation and available resources. The expertise, understanding
and strategic actions influence self-care attitudes. (Borji, Otaghi & Kazembeigi 2017.) The
main factors influencing self-care are social, age, family background and economic situa-
tions. Self-care needs to be balanced in terms of capacity and demand. Orem assumes that
individuals can take care of themselves and nurses can help people re-establish their
strength through direct care and compensatory academic support. Moreover, Orem recom-
mends that nurses should encourage and assist patients to pursue independent self-care
through reliable and effective nursing planning. Many health institutions and practitioners
recommend encouraging self-care as a method to reduce the increased medical expenses.

(Orem, Taylor & Renpenning 2001.)

Due to the chronic nature of diabetes, diabetes individuals should collaborate in all stages
of diabetes and its treatment. They should be capable to conduct self-care activities on their
own. Patients and relatives perform the vast majority of routine diabetes care. Patients must
learn knowledge and skills to self-manage diabetes. (Shrivastava, Shrivastava & Rama-
samy Jegadeesh 2013.) The integral self-care activities include monitoring of sugar level,
consumption of balanced diet, maintaining insulin dosage, and general exercises. Good
problem-solving skills, coping strategies skills and risk reduction habits are also important
factors affecting the self-handling behaviours. (American Association of Diabetes Educators
2008, 445-449.) Patients are urged to take good care of their health independently following
healthy and productive lifestyles. The theory aims to motivate the patients to take an active

part in regular self-care. (Meleis 2011.)
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4 PURPOSE, AIM AND THESIS QUESTION

The primary aim of this study is to examine the use of ICT in diabetes self-care and man-
agement. This will be achieved through descriptive literature review. The focus is on the
use of ICT mediated tools in diabetic care. The thesis will analyse the benefits and limita-

tions of ICT in diabetes management.

The purpose of this study is to improve knowledge among diabetic patients and health pro-
fessionals on ICTs interventions in the care process. In doing so, we aim to promote aware-
ness of the quality of care for diabetic patients. This study, therefore, attempts to answer

the following question: How has ICT contributed to self-care and management of diabetes?
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5 METHODOLOGY
5.1 Method and search process

The method used in this study is a descriptive literature review. A literature review critically
summarizes and analyses relevant available research on the selected topic or subject. The
literature review aims to bring updated and relevant information to the reader regarding the
topic. It provides a deep understanding and knowledge of the selected topic. The literature
review identifies patterns and helps to narrow the research question which contributes to
the determination of evidence-based practice and generates foundation for future re-
searches. (Lau & Kuziemsky 2016; Coughlan, Cronin & Ryan 2008, 38.)

According to Cronin (2008), the process of conducting a literature review includes identify-
ing a topic of interest, searching and obtaining meaningful literature, analysing findings of
the articles appropriately using different analysis methods and finally writing the review. The
main purpose of a descriptive literature review is to recognize the depth of knowledge in a
particular research subject that interprets what kind of patterns or trends are present in that
specific topic including the methods and findings (King & He 2005; Paré, Trudel, Jaana &
Kitsiou 2015). A descriptive literature review was considered suitable in the context of our
thesis. It was considered suitable in the context of our thesis as it aims to summarize exist-

ing studies about the use of ICTs in self-care and the management of diabetes.

While conducting a descriptive literature review, a topic was selected to review, and re-
search questions were formed after building a theoretical framework. After forming research
questions, different search strategies were developed such as the use of electronic data-
bases with outlined inclusive and exclusive criteria for data search. The next step was to
carry out a literature search based on inclusion and exclusion criteria and select relevant

articles. The process of the literature search is presented in Figure 1.

Total 10 articles were selected, read, and analysed by using thematic analysis process.
Findings, recommendations and conclusion were written as a part of the report of the liter-

ature review. The selected articles are in Appendix 1.
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Selecting a review topic

Forming a research question

Developing search strategies such as
databases and inclusion and exclusion
features

Carrying out literature search based on
inclusion and exclusion criteria.

Selection of articles

Reading and analysing the
selected articles

Using thematic analysis
process

Findings, recommendations and
conclusion.

Figure 1 summary of literature review

5.2 Inclusion and exclusion criteria

Inclusion criteria are the characteristics that the potential articles must-have for inclusion in
the study. While exclusion criteria are features that absolve the articles from inclusion in the
study. The inclusion and exclusion criteria were set during this review to limit the validity of
the review and serve as guidance. (Parahoo 2014.) It is important to set inclusion and ex-
clusion criteria for a study since they affect the validity of the study results. It also leads to

designing high-quality research. (Patino & Ferreira 2018, 84.)

The selection of appropriate inclusion and exclusion criteria was important to meet the ob-
jective of our study. It filtered the search results to only those articles that were published in
the last 5-10 years and written in the English language. Furthermore, only full text and peer-
reviewed articles were selected for the study. Inclusion and exclusion criteria as presented

in Table 2 were chosen based on our study goals.
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Table 2 Inclusion and Exclusion criteria

Inclusion Criteria Exclusion Criteria

Reviews published in the last 5-10 years Studies published more than 10 years ago

Studies published in English language Studies published in languages other than
only English

Studies addressing our research questions Studies that does not address our re-
search question

Original studies Literature review

Full-text articles and academic articles Abstract, non-academic articles or discus-
sion

Peer-reviewed articles Articles not peer-reviewed

5.3 Literature Search

The literature search was conducted using electronic databases after identifying the aims
and purpose of the thesis. The search terms used during the literature search were ‘diabe-
tes’, ‘information and communication technologies (ICTs)’, and ‘self-management’ and
‘nursing’. The main aim of using these keywords was to narrow the search results and ob-

tain articles that would be used in this literature.

Electronic databases used to conduct the literature search were CINAHL, PUBMED and
Google Scholar. Cumulative Index to Nursing and Allied Health Literature (CINAHL) data-
bases are the most commonly used and trusted research resources for nurses, students
and health professionals worldwide.CINAHL covers fifty nursing specialities, speech and
language therapy, nutrition, general wellness, pharmacy and more (EBSCO Health 2020).
PubMed is a free tool for searching and retrieving literature from biomedical and related
fields reviewed by experts to improve the health (National Library of Medicine 2020). Google
Scholar is a simple method to search scholarly literature through multiple outlets namely
academic articles, theses, books, websites, publishers and many more (Google Scholar
2020).

The databases chosen were in relevance to our study. The title of the articles was first

thoroughly scanned to find out if the articles were reliable to the study. After scanning the
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papers, duplicates were removed, and the articles search was narrowed by using inclusion
and exclusion criteria. After the final search, only the relevant articles were selected for this

descriptive literature review. Table 3 presents the search summary.

Table 3 Database search summary

Research Database Initial articles Final articles (duplicates
removed)

CINAHL 66 4

PUBMED 225 4

Google Scholar 14,800 2

Total 15,091 10

5.4 Thematic analysis

The thematic analysis aims to understand patterns of meaning from the selected data and
develop them into themes. While conducting a thematic analysis, it is vital to understand
the implications hidden in the experiences that are obtained from the collected data.
(Sundler 2018.) Thematic analysis is an independent qualitative explanatory model. It is
described as a mechanism for data pattern identification, analysis and reporting. (Braun &
Clarke 2006.) In the thematic analysis, data obtained can be in any form such as interviews,
notes, any document, or videos. Different concepts and meanings are extracted from the
selected data by open-minded reading. Using thematic analysis process, based on a de-
scriptive approach starts from text and being familiar with the chosen data, identifying mean-
ings and eventually organizing those meanings into patterns. Once the patterns are con-
verted and themes are identified, the results are written based on the aim of the study and
context. The thematic analysis approach is considered suitable as this form of analysis en-
ables the writer to create and decide our themes from the collected data which are strictly

related to the research question. (Javadi 2016.)

The selected papers have been read carefully and reviewed many times after performing
the literature search for detailed information. Any set of data that were relevant and corre-

sponded to the objectives of our thesis were noted and highlighted. Related data on the use
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of ICT in diabetes management were considered in codings into words, phrases or sen-
tences. Once all the necessary information was noted, initial codes were categorized into
groups. The primary purpose of our study was to improve knowledge among diabetic pa-
tients and health professionals on ICTs interventions in the care process. Consequently,
the codes were divided into categories to find out any similarity or differences with each
other. Those categories were then developed into sub-themes and checked to see if they
justified the sub-themes. Some generated sub-themes were later eliminated as they did not

seem to contribute to the research.

Different data from the study showed that diabetic patients were interested in using various
types of ICTs to manage their condition and avoid acute complications. Their feedback was
collected from different kinds of methods and survey. In total, six sub-themes were identified
from the codes which were relevant to answer the research question of our study. Deci-
sively, these sub-themes were further divided into two main themes. Several data from the
selected studies showed that ICTs benefit the diabetes management process, including
prevention of acute complications. This central theme on the benefits of ICTs in diabetes
management was derived from 3 sub-themes, namely “emotional and psychological ben-
efit”, “coordination of care”, and “convenient access to healthcare services”. These sub-
themes were derived after reviewing and examining the relevant codes from the articles
several times. In like manner, identified the links between the sub-themes and combined
them into our central theme. The diabetic patient showed interest and concerned regarding
their self-management using different kinds of information and communication technologies
that would not only prevent acute complications but also contributes to their physical well-
being. For instance, factors that would facilitate care coordination among diabetic patients
were self-management education, nutritional management, physical exercises, regular

medication and customized care.

Consequently, the study also concluded in a few limitations in the utilization of ICTs for self-
care of diabetes. For instance, distrust on technological efficiency discouraged to adopt new
lifestyles, preference to direct visit and low economic condition. The limitations were cate-

gorized into three sub-themes “lack of knowledge and technical skills”, “inability to continue
care” and “privacy concern” which was further derived into one of the main themes “Limi-

tations of ICT in diabetes management”.

The result of our thematic analysis is presented in appendix 2. The appendix includes one
of the sub-themes “Co-ordination of care” from our one of our main themes “Benefits of ICT
in diabetes management” that partly answer our research questions on how ICT contribute

in self-care and management of diabetes. The results of the thematic analysis are presented
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in Table number 4 and 5. The results are categorized into the benefits and limitations of ICT
in diabetes management. Table 4 displays the “ Benefits of ICT in diabetes management”,
and the results are detailed in chapter 6.1. In likewise manner, Table 5 illustrates our next
main themes “Limitations of ICT in diabetes management”. The results for the limitations

are discussed in chapter 6.2.
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6 RESULTS

6.1 Benefits of ICT in management of diabetes

Patients diagnosed with diabetes undergo immense emotional and psychological stress.
ICTs play a significant role in counselling and educating newly diagnosed patients on dis-
ease condition, treatment, and self-management practices. According to the literature, psy-
chological aspects and self-care practices are essential in improving self-management of
diabetes. Therefore. the sub-themes and themes identified in the literature are listed in table

4 below:

Table 4 Benefits of ICT in diabetes management

Codes Sub-themes Theme

e Acceptance of the diagnosis

o Adaptation to emotional and behavioural
change logical benefits

¢ Clinical relationship between patient and
healthcare professionals

e Taking shared decision

¢ Quick access to information

e Prevention of complications

¢ Increased autonomy in self-care process

Emotional and psycho-

¢ Self-management education

e Nutritional management

e Blood glucose monitoring

e Physical activities/ exercise

e Personalized information

e Customized medication and care

Coordination of care

Direct access to health providers

Easy and frequent communication

Share of documents with families and care-  healthcare services

givers

Feedbacks

Continous care

Coordinated care

Exchange of information via SMS, text mes-

saging, email, and social media

e Webcam appointments via video calls or
skype

e Equity in care

e Access to education

Convenient access to

[ ]
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Emotional and psychological benefits

Based on the findings from the articles psychological aspect is one of the most important
parts in the management of diabetes among patients. The study suggests the diagnosis of
diabetes can be shocking and unexpected for some patients which makes it difficult for them
to accept it. Such type of patients may take a longer time to cope with the treatment and
adapt to their changing life situation. According to Gardsten (2017), acceptance of diagnosis
is the very first step in recognizing the disease condition. Only then can this lead to individ-
ualized treatment under the guidance of healthcare professionals (Gardsten, Mértberg &
Blomqvist 2017, 197-2006).

Use of ICT in diabetic care has proven to have psychological benefits with high treatment
satisfaction. The study found that ICT tools such as CGM provides quick access to infor-
mation to patients, family members and caregivers motivating them to make better deci-
sions on their diabetes management and care. It also permits individuals and families to be
alert of the possible complications such as hypo- and hyperglycaemia. (Lawton, Blackburn,
Allen, Campbell, Ellen, Leelarathna, Rankin, Tauschmann, Thabit & Hovorka 2018.)

The findings from Graffigna, Barello, Bonanomi & Menichetti (2016) suggest that encourag-
ing the participation of patients in ICT based care management has a huge positive impact
on their cognitive process and behaviours. This helps in educating the patients on illness
condition and medical requirements needed for treatment. The study further points out that
patients seeking knowledge and information on health and treatment via ICT can be seen

as a psychological expression of their acceptance of the diagnosis.

Clinicians regarded remote monitoring of self-tracked data as a chance to enhance the pa-
tient’s self-care skills and monitor their compliance with medication. This self-tracking and
data sharing also enabled early intervention by caregivers with timely counselling and treat-
ment process. The study also found that clinical self-tracking system increased the patient’s
autonomy in decision making while allowing medical interventions at the same time. (Piras
& Miele 2017, 38-53.)

It is suggested that incorporation of ICT mediated tools in patient care improved the patient-
provider relationship. This clinical partnership is crucial as the data is used by the patients
for self-management as well as shared with care providers for the treatment process. It

further enhances shared decision making between patient and healthcare professional on
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treatment, managing the condition, and addressing social, physical and emotional chal-

lenges. (Wildevuur,Simonse,Groenewegen & Klink 2019,1-9.
Care coordination

Gardsten, Mortberg & Blomqvist (2017) points out that self-management of diabetes re-
quires many decision-making skills that can be supported by ICTs. It implies that patients
lacking self-management skills have high possibility to suffer from complications. (Gardsten
etal. 2017, 197-206.) Self-management of diabetes can be categorized into nutritional man-
agement, exercise, blood glucose monitoring, utilization of medication, reducing risk, prob-
lem-solving and healthy coping. (Ojeda-Cherrez, Vanegas, Calero, Plaza, Cano, Calderon
Carlos, Valdano, Gutierrez Oswaldo & Guevara 2018,1-8.)

Self-management is more complex than just attitudes, services and interactions with health
professionals. It involves many challenges related to nutrition, exercise, and medication. As
suggested by Lawton et al. (2018), ICT is an interactive and inspiring source in the self-
management of diabetes. It allows the patients to approach and manage their condition

through more informed decisions.

Individualization of information and awareness made it easier for patients to understand
how blood glucose levels are influenced by food, diet, physical activity and insulin dosage.
Patients noted the convenience of with which they could achieve their data on insulin levels
using technology. It enabled them to make effective changes in life to achieve more stable

glucose levels. (Lawton et al. 2018.)

ICT has a positive impact on patient-health professional relationships. This relationship pro-
motes the patient’s involvement in self-management of disease. It enables patients to gain
knowledge and understand their disease condition to make effective changes in life. This
psychodynamic intervention can further mitigate some of the negative effects of treatment

procedure such as hypo-glycaemia and hyperglycaemia. (Wildevuur E et al. 2019.)
Convenient access to healthcare service

Patients with diabetes require frequent communication with their health care providers. The
ICT enabled applications functions as a method to receive information from the patients. It
enables caregivers to make the assessment of the disease condition and provide clinical

treatment accordingly.

Among many ICT tools, the patient portal texting system provides patients with continuous
communication and coordination of care with their health care providers. Due to its ease of

use and speed, it allows patients with direct access to a physician without calling or visiting
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the office. These features positively enhance the treatment process. Hefner also found that
using the patient portal technique helped multiple providers to coordinate and manage pa-
tient’'s care and treatment. In return, it benefitted the patient with easy and frequent com-
munication with multiple care providers. Although it required efforts from both care providers
and patients, it significantly improved the quality of communication and positively impacted
health outcome. (Hefner, MacEwan, Biltz & Sieck 2019.)

The findings from Ojeda-Cherrez et al. (2018) suggests that SMS, text messaging, email,
and social media like Facebook, Twitter and WhatsApp are the most preferred means of
communication tools to obtain and exchange information between diabetic patients and
their caregivers. These are the most used ICT tools to obtain information and resolve que-
ries with health providers. The survey highlighted that these services allowed patients to
easily share information with family members and caregivers. The survey mainly empha-

sized on the usability of such technologies due to their ease of use.

The findings by Morris, Campbell- Richards, Wherton, Vijayaraghvan, Greenhalgh, Collard,
Byrne & O'shea (2017) believes that webcam consultations reduced patients' time and ex-
pense, and improved efficiency and possible virtual interaction and communication with
their care providers. The study further indicated that these distant telemonitoring services
like video calls and skype resulted in shorter waiting time, more connection to the service

and equity in care.

Telehealth is a valuable ICT tool for diabetic patients. It provided e-learning service platform
where individuals can retrieve education from both the system and health workers. Moreo-
ver, it was easy to run and even an untrained person would find it relatively simple to oper-
ate. In addition to ease of use, this device had alarms, alerts and questionnaires for contin-
uous self-tracking of care. This further facilitated care providers in making decisions for
patients, for example, pregnant women and children, who had limited autonomous decision-
making capability. (Piras & Miele 2017, 38-53.)

6.2 Limitations of ICT in diabetes management

The most frequent limiting factors are issues relating to technical challenges, familiarity with
the system, subject to malfunction, security of information and privacy concerns. The codes
and sub-themes for limitations of ICT in diabetes management are tabulated below in Table
5.
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Table 5 Limitations of ICT in diabetes management

Codes Sub-themes Theme

¢ No basic technology skills Lz e e
e Lack of computer acess r
o Limited experience and education and technical skills 3
Q
o 2
¢ Distrust on technological efficiency - . 5 o
. . Inability to continue S o
e Discouraged to adopt new lifestyles 2 =
e Prefer direct visit to physician care g <:>
o Low economic conditio o =
5 =5
- a
=
e Data self limit ) 2
: Privacy concern =3
e Value of privacy o

Lack of knowledge and technical skills

Basic technical training is necessary to use information and communication tools to control
diabetes. The findings from the articles highlighted the difficulty in preventing issues related
to diabetes due to lack of basic technological skills. Besides, it is noted that there are con-
stant diabetes management issues due to limited experience and education. (Piras & Miele,
2017.) Similarly, health professionals also held the same view. Low technical expertise and
lack of computer access were key obstacles to ICTs in diabetes management. Electronic
health information sources have been widely debated for its unreliability and inefficiency. It

contributes to ineffective self-care management of diabetes. (Graffigna et al. 2016.)
Unability to continue care

The analysed articles suggested that self-care of diabetes using technological advances is
a continuous process. The study by Lee, Greenfield & Pappas (2018) reported patients’
distrust on persistent quality care and effective conversation with the health professionals
using the technology. The studies also showed that patients use technology to reassert their
control in the management of diabetes. Patients expressed a desire for face-to-face meet-
ings with the healthcare team to address serious health concerns and advice rather than
using ICT. In some situations, patients did not prefer interventions from their providers in
the technological platform. It resulted in the avoidance of calls and texts from health profes-
sionals. Hence, patients demonstrated an unwillingness to adapt to the new lifestyle behav-

iours obligatory to diabetes management. (Piras & Miele 2017; Lee et al. 2018.) Patients
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were worried about abuse of their provider’'s time and demonstrated trouble understanding

how long and detailed their text should be (Hefner et al. 2019).

The results of our studies show that not every diabetic patient has the same economic con-
dition and can afford management through technologies. Some of them have no access to
the internet and thus cannot make use of different applications that are available through
the internet for the management of diabetes. People living in the countryside might not have
access to smartphones and could not get services through text or phone calls directly to
health professionals. In addition to this, the level of education might also affect the use of
ICT. Patient with diabetes who have received self-management education is seemed to be
more aware of their health condition and management of daily life as they know the future
complications of diabetes compared to those who lack education regarding diabetes and its

management. (Ojeda-Cherrez et al. 2018.)
Privacy concerns

The findings of the articles add insight to the confidentiality concerns about the data sharing
and monitoring among patients. It was evident from the studied articles that patients valued
their data privacy. They did not prefer sharing their detail information in a technological
setting with the healthcare team and, even with family members. It hinders interpretation
and therapeutic action resulting in poor quality care. (Piras & Miele 2017; Lee et al. 2018;
Hefner et al. 2019.)
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7 DISCUSSION
7.1 Findings

The aim of the study to examine the use of ICT in diabetes self-care and management.
Therefore, our study attempts to answer the thesis question: “How has ICT contributed to

self-care and management of diabetes?”

Based on the analysis, different advantages and disadvantages of using ICTs in diabetes
management from the patient’s perception has been highlighted. Diabetes is a devastating
disease that involves a variety of improvement in behaviours, including physical exercise,
diet, medication, and glucose surveillance. The results indicate that living with diabetes re-
quires a lot of management in behavioural changes from the meal plan, exercise, and man-
aging blood glucose level. The findings from Gardsten (2017) states that different ICT ap-
plications can support the management of chronic diseases like diabetes. Patients and fam-
ilies need to have a strong commitment to live along with diabetes due to its complexity and
persistent nature. It is equally important to be knowledgable on nutritional management,

physical activity, insulin usage and other coping strategies. (Ojeda-Cherrez et al. 2018.)

Different communication channels enable patients to interact with health professionals that
help to build trust between patient and care provider relationships. Communication tools
and channels provide easy access to patients’ information with caregivers and family mem-
bers. (Ojeda-Cherrez et al. 2018.) As discussed in the articles, ICT devices are extensively
used for communication through text messaging, data storage, tracking and electronic
health records. Patients who are well-known and informed about their condition will make
the necessary regular improvements to cope with diabetes. In the same way, ICT offered
the flexibility among the health professionals in terms of obtaining patient information, inter-
action and counselling to address more individual-centred care. The results support the
concept that the introduction of e-health tools and applications has assisted patients, fami-

lies health care providers and health system significantly. (Hefner et al. 2019.)

We might argue that besides having several benefits of ICTs, we cannot ignore the draw-
backs that come along with it. The impact of diabetes among patients is numerous. It re-
quires enormous effort from patients to prevent and manage acute and chronic complica-
tions from diabetes. Lack of knowledge and technical skills, confidentiality issue doubt in
regular follow-ups and level of education were some of the highlighted limitations. Some of
the patients faced technical challenges due to inadequate information and training to oper-
ate available technological appliances. (Piras & Miele 2017.) Nurses’ role in educating the

patients and families on the management of diabetes is significant. The findings would
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appear that many patients were concerned about their privacy. They seemed hesitant shar-
ing all their information with their care providers. It appeared to hamper the continuity of
care as sometimes, patients limit their data sharing and lessen their interaction with health
practitioners. The findings of our studies show that not every diabetic patient has the same
economic condition. Everyone cannot afford to use technological appliances and platform.
Also, the unavailability of internet access has restricted individuals from using different ap-

plications.

Self-care is critical for diabetes patients. It reduces the possible complications. Self-care
needs consistent and appropriate details, and guidance from health care provides. After the
diagnosis of diabetes, it is evident that health practitioners make numerous suggestions on
food, exercise, medicine and blood glucose regulation. The involvement and awareness
of patients on their diabetic condition is the most priority in self-care activities. We have
realized the self-management strategies presented in our study agree with theoretical
guidelines outlined by Dorothea Orem'’s theory of self-care. So, we have highlighted the
relevance of involvement and interest of an individual in own diabetes care. Orem’s self-
care theory not only emphasize the patient’'s commitment but also of family members and
relatives equally in care management. We have discussed the myriads of benefits and re-
strictions faced by diabetic patients while using ICTs applications. In most of the cases,
patients are solely responsible for their lifestyles, medication and sugar level controls. To
support our viewpoint, Orem’s theory of self-care claims that each individual with diabetes
requires to keep their health and well-being optimum. It has also been evident from the
articles analyzed that patients are aware of their diabetes condition. Every individual can

act in order to maintain their health and treat themselves.
7.2 Reliability and Validity

The review is based on the methodological review of the academic articles on information
and technologies used in diabetes management. A systematic literature review includes
using previously available publications for data analysis, formulating concepts and findings
that share common ground with applicable evidence-based and accurate policy and prac-
tice information. (Neale & Osborne 2009.) Validity is the appropriateness of the tools, pro-
cesses and data. Validity in a qualitative research question, appropriate data analysis pro-
cess and valid results and conclusions based on the context of the research study. (Leung
2015, 324-327.)

The quality and reliability of the study are one of the key factors in the conduct of research

in each stage. Several efforts were made at each stage of this work to avoid any mistakes.
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Articles were searched from recognized and valid academic databases, for instances, ClI-
NAHL, PUBMED, and Google Scholar. All of these databases are well established in the
nursing profession and research. Sufficient works of literature have been reviewed based
on inclusion criteria. It is assumed that the purpose of the selected articles is in relevance

to the objective of the study.

We have considered for areas in determining the trustworthiness of a qualitative study:
credibility, transferability, dependability and confirmability (Shenton 2004). Research trust-
worthiness can be presented through a trustable assessment process. For effective content
analysis, articles must be categorized and interpreted and the categories must consistently
represent the study topic. (Elo & Kyngas 2008.) It is essential to incorporate credible oper-
ational measures to meet the concepts of the study. The research material published only
over the last decade is selected. For a literature search, only databases that are closely

linked to nursing, ICT and health have been used.

The thesis is based on reviewing and extracting new themes with the existing articles by
using thematic analysis process. The steps of the thematic analysis process. The steps of
thematic analysis were followed. The selected articles were read by both writers. While
reading the articles several times, coding was done in between to note important data that
might be beneficial in answering our research question. The articles were re-read and
checked if codes have been recorded correctly. Codes were rearranged multiple times to
make sure they fit in similar categories. The main aim of the process is to obtain a new
theme from the selected data. The codes were then developed into sub-themes and even-
tually main themes were derived from the set of sub-themes. Any kind of individual opinions
and judgement from both the writers were avoided and conclusions were based on the

articles without any bias.

We acknowledged a few limitations during the study. The initial downside is the fact that
only three online sources were used for data extraction. It has influenced the total number
of articles chosen for the analysis. We could have extracted more information on the subject
topic if we could utilize more databases for literature search. However, we also know that
the databases that we used are credible and reliable sources for our field of study. Along
with it, the restricted use of terminologies has limited to find articles to locate articles appro-
priate to the research question. The third drawback impacts selecting articles that are writ-
ten only in English. This could have caused the omission of relevant research papers pub-
lished in any other language. Furthermore, articles without full text were excluded from the
research. Moreover, the rapid development of technological advancements, we admit that

we have not been able to include myriads of ICTs applications and their usability in diabetes
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care as our study. It is so because the sample size of this research is comparatively small
with just ten articles being analyzed. Likewise, we cannot deny that it would be possible to
narrow the study results if we had specified the type of diabetes instead of all types of
diabetes altogether. We think the results would be more coherent, specific and effective

comparing to the number of articles and time frame available.
7.3 Ethical Consideration

Ethics refers to doing what's morally and legally right during the research conduct. The
researcher needs to be knowledgeable, rational and truthful in their approach, reporting and
decision making. Similarly, they are accountable for their actions and consequences. It en-
sures that the results of the research outweigh any potential negative effects. Ethical deci-
sions are much easier to make with this approach. As authors, we have considered the
legal and ethical implications of the study to comply with the basic human rights standards.
(Neale 2008.) Research misconduct includes data manufacturing, and falsification, misun-
derstanding, forgery and copyright issues. These ethical misconducts should be avoided
throughout the research process. This literature review has maintained principles illustrated
by The European Code of Conduct for Research Integrity (2017). The principles include

reliability, sincerity, dignity and responsibility.

The study also ensured research quality by incorporating proper design, methodology, and
analysis as per TENK guidelines. Research ethics is a concept that stresses the fairness
and dignity of all researchers in their study. The important ethical aspects that need to have
adhered to includes objectivity during analysis and interpretation of the data, avoidance of
fabrication and misinterpretation, and maintaining the copyright and acknowledgements of

previous studies. (Finnish Advisory Board on Research Integrity 2012.)

This study was conducted based on the principles of research including precision in report-
ing, presentation and evaluation of the results of the analysis. The literature review findings
were presented transparently and responsibly. Any personal views, judgements and pref-
erences did not influence the way the study data were obtained, analysed and evaluated.
The inclusion and exclusion criteria have been carefully drawn to eliminate bias in the se-

lection of research which would result in positive and negative outcomes.

In order to prevent any plagiarism, citations have been made accurately and referred to in
the guidelines. Authors whose works have been cited specifically in this analysis are cred-
ited accordingly. The sources were evaluated in a way that did not impact the integrity of
the review along with strict analysis of source credibility. All the associated authors have

complied to these ethical principles throughout the study.
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7.4 Conclusion

Based on the results of the articles analyzed, it is obvious that ICTs play a vital role in the
management of diabetes. The findings from the literature highlight the contribution of ICT in
emotional and psychological aspects as well as self-care practices among diabetic patients.
Psychological aspects mainly include acceptance of the diagnosis among diabetic patients
to understand their disease condition and follow the treatment process accordingly. The
findings suggest that the use of ICT mediated system and services facilitate awareness,
education, and counselling among patients. The research found that various ICT platforms
provided accessible interactive health knowledge and information for both patients and
health professionals. Additionally, ICTs can promote various self-care practices such as
blood glucose control, nutrition, exercise, and medications to resolve complications during

the treatment process.

The findings from the articles suggest that communication tools and technologies are widely
used in diabetic care. Different means of communication enable patients to contact their
care providers directly, thus making it easier to discuss issues and resolve queries without
visiting the hospital. However, we might argue that ICT cannot be viewed as a complete
alternative to face-to-face consultations. Here the concerned issues related to patient’s pri-
vacy, confidentiality and willingness to share information online. The research also found
various innovative developments in ICTs from insulin pens to artificial pancreas. We might
reasonably argue here that many patients lack the technical expertise and ability to use the
equipment correctly. It, therefore, points to the need for education and training so that the

patients can make effective and independent use of the technologies.

The findings were indicative of the fact that the use of ICT in diabetic care was partly limited
by technological illiteracy and lack of access to computers and the internet. Several results
even show that some patients struggled to engage in as simple as a secure messaging
system. Few patients were concerned about misuse of their care providers’ time with mes-
sage length, timing, and appropriateness of the message. The results also suggest that
patients found annoyance and frustration with alerts and questionnaires from some ICT

devices used in the care process.

From the future perspective, it is apparent that there is a massive potential for improving
the quality, health and outcome of diabetes care with the tremendous progress in the man-
agement of diabetes using ICT applications and platform. ICT has the ability to improve how
people use health care by obtaining information and other forms of remotes assistance to
educate and engage users. People are recognizing their own health needs. ICT advance-

ment allows for more accurate control of blood glucose values by improved administration
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and distribution of insulin. More than ever, people are choosing to assess their health con-
ditions through internet guidance, technical applications and better-personalized services

from health care provides.

In order to overcome the burden of self-management of diabetes, ICT services and profes-
sions need to be integrated into the healthcare organization. The technological advances
have been remarkably changing. The implementation of ICT in healthcare raises new stand-
ards for health practitioners and patients in support of self-management approaches aimed

at improving efficiency while reducing the cost of diabetes treatment in the immediate future.
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APPENDICES

Appendix 1 Summary of the reviewed literature

Title 1: What kind of Information and Communication Technologies Do patients with
Type 2 Diabetes Mellitus Prefer? An Ecuadorian Cross-Sectional Study.

Author/s and publication date: Ojeda-Cherrez, ., Venegas, E., Calero,E., Plaza,K.,
Cano A,J., Calderon,J., Valdano,J., Gutierrez Oswaldo,J., and Guevara,J. 2018

Purpose of the study: To assess the frequency of use of information and communication
technologies and patterns of preference among Ecuadorian patients

Summary of Results and Conclusions: The outcome of this article shows that SMS was
the most used ICT followed by Internet among the Ecuadorian patients with diabetes
with mean sample age 57.7 years. However, this study concludes that there should be
understanding of what kind of ICTs services do patient with diabetes prefer as it would
help in development of different applications considering some specific requirements of
patients.

Title 2: Nursing Perspectives and the advanced technologies in diabetes management.
Author/s and publication date: Guimaraes B., J., Ribeiro, S.D., Celly, M. 2018

Purpose of the study: To address the most relevant innovations currently available for
the control and treatment of diabetes in a nursing perspective.

Summary of Results and Conclusions: The study states that nurses should be aware of
the latest and recent resources available for diabetes care and should use these re-
sources whenever necessary.

Title 3: Information and communication technology enabling partnership in person-cen-
tred diabetes management: building a theoretical framework from an inductive case
study in The Netherlands

Author/s and publication date: Wildevuur E, S., Simonse WL, L., Groenewegen,P., and
Klink, A.B. 2019

Purpose of the study: To construct a theoretical framework for information and commu-
nication technology (ICT)-enabled partnership towards diabetes management.

Summary of Results and Conclusions: This study suggests that management of diabe-
tes by using ICTs requires partnership and adjustment between health professionals
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and person living with diabetes. ICT provided an opportunity of sharing data and con-
tributed in carefree living.

Title 4: Designing an ICT self-management service: suggestions from persons with type
2 diabetes

Author/s and publication date: Gardsten, C.,Mértberg, C., Blomqvist, K. 2017

Purpose of the study: To report the wish and needs of people with type 2 diabetes for a
future information and communication technology (ICT) self-management service to
help manage their condition and their everyday life.

Summary of Results and Conclusions: This study showed that ICT self-management
service need to offer few services such as different communication channels, possibili-
ties for exchanging experiences and written and visualized information. It states that
there might be different options for communication for supporting and facilitating self-
management in future ICT self-management service.

Title 5: Patients’ and caregivers’ experiences of using continuous glucose monitoring to
support diabetes self-management: qualitative study

Author/s and publication date: Lawton J.,Blackburn M.,Allen J.,Camp-
bell F.,Elleri D.Leelarathna L.,Rankin D.,Tauschmann, M., Thabit H.,Hovorka, R 2018

Purpose of the study: To explore participants’ experiences of using CGM in order to
provide recommendations for supporting individuals to make optimal use of this technol-

ogy

Summary of Results and Conclusions: The results of this study noted that CGM as a
technological tool is empowering due to easy access to informative blood glucose data
.The information aids in dietary changes, physical activity and insulin doses and its im-
pact on blood glucose levels.

Title 6: Patient portal messaging for care coordination: a qualitative study if perspectives
of experienced users with chronic conditions.

Author/s and publication date: Hefner, J.L.,MacEwan, S.R.,Biltz, A.,Sieck, C.J. 2019

Purpose of the study: To better understand the ways patients with chronic condition uti-
lize secure messaging within the patient portal

Summary of Results and Conclusions: The result of this study analysed that patient’s
motivation for using messaging included the speed and ease of such communication
and direct access to a physician.
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Title 7: Clinical self-tracking and monitoring technologies: negotiations in the ICT-medi-
ated patient-provider relationship.

Author/s and publication date: Piras, E.M.,Miele, F. 2017

Purpose of the study: To quantify the effectiveness and the acceptability of a self-track-
ing/remote-monitoring platform for type 1 diabetes patients

Summary of Results and Conclusions: This study reaffirms the benefits of empirically
grounded theorising as a way to grasp the rich and evolving phenomenology of self-
trackpractices.

Title 8: Patient’s perception of using telehealth for type 2 diabetes management: a phe-
nomenological study

Author/s and publication date: Lee, P.A.,Greenfield, G.,Pappas, Y. 2018

Purpose of the study: To explore patient’s perceptions of using telehealth for type 2 dia-
betes management

Summary of Results and Conclusions: The study results identified potential effect of
telehealth in terms of improving their quality of life

Title 9: The Motivating Function of Healthcare Professional in eHealth and mHealth In-
terventions of Type 2 Diabetes Patients and the Mediating Role of Patient Engagement.

Author/s and publication date: Graffigna, G.,Barello, S.,Bonanomi, A.,Menichetti, J.
2017

Purpose of the study: To explore the introduction of new health technologies can be in-
tegrated in healthcare system for clinical success.

Summary of Results and Conclusions: The study confirms important role of healthcare
professionals’ ability to foster type 2 diabetes patients’ autonomy in enhancing their acti-
vation and engagement towards self-management.

Title 10: Webcam con- sultations for diabetes: findings from four years of experience in
Newham

Author/s and publication date: Morris, J.,Richards, D.C.,Wherton, J.,Sudra,
J.,Vijayaraghvan, S.,Halgh, T.G.,Collard, A.,Byrne E.,O’'Shea, T 2017

Purpose of the study: To provide more accessible and cost-effective care by replacing
selected follow-up outpatient appointments with webcam consultations

Summary of Results and Conclusions: The results indicated that patients found the ser-
vice convenient and empowering with some limitations.
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Appendix 2 Grouping Initial codes, subthemes and theme

Codes

Subtheme

Theme

e Self-management edu-
cation

¢ Nutritional management

e Blood glucose monito-

ring

e Physical activities/ exer-
cise

e Personalized infor-
mation

e Customized medication

and care

Co-ordination of care

Contribution of ICT in diabetes self

management




