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Abstract
Background: Diabetes Mellitus, Type 2, (T2DM) ischronic condition that affects millions of
individualsand is increasing disease prevalence. T2DM is difficult to manage and can lead to
multiple problems that physically and financially distress diabetic individuals. Using a
technologically based forwf selfmanagement education provides an alternative method to
impact clinical outcomes and quality of life positiveBurpose: The purpose of this project was
to evaluate the effectiveness of using the smartphone appli¢atiorp Gave4dlifeto support
patient education, improve selffar e, and gl ycemic contr ol i n
Health Methods:Pat i ent s attendi ng WaManayewént Edecation h 6 s
class were introduced the project purpose and benefits of participating in the project. A
brochure was distributed to participants with instructions. The Summary of Diabet€agelf
Activities (SDSCA) preand postsel-management questionnaire was used to evaluate
participammt s & a p pr o a BRdsultd: @ut of 20 patients thad attended the class, four
participated in the project. The SDSCA questionnaire reflected thatagelincreased post
study, withpre-study meanNl) = 7.45 (standard deviatioBD = 2.93)andpost-studyM = 8.75
(SD=3.91). Owing to time restrictions, an HbAlc follmp was not feasible. Inadequate blood
glucose (BG) readings precluded conversion of BG to HbAlc valimxlusion: The use of a
smartphone app has the potential to support patititsST2DM with selfcare. A longer

intervention time, larger sample size, and repeated observations are needed in future studies.

Keywords blood glucose, diabetes, glycemic control, mobile phonensmifagement
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Cell PhoneBased Diabetes Selanagement Education tmproveSelf-care and HgbAlc in
Adults withType Il Diabetes

According to the most recent estimates in 2015, approximately 9.4% Gf$he
population, or about 30.3 million people, are living with diahetéth approximately 905% of
themhavingtype 2 diabetesA reported 23.1 million have been diagnosed withdbndition,
and an estimated 7.2 million more are living with the condition undiagnosed (Centers for Disease
Control and Prevention [CDC], 2017). At the same time, 84.1 million people make up a
population that is at an increased risk of becoming dialvesajting in an overall 114 million
Americans at risk for the complications of diabetes, with data trends suggesting an increasing
prevalence of the disease (Beck et al., 2017; CDC, 2017). While diabetes is a national health
issue, prevalence varies wigkthnicity and raceAmerican Indians/Alaskan Native&frican
Americans Hispanic/Latinos, and Asian/Pacific Islander adatetwice as likely to acquire the
disease compared to Caucasian adults (Kirtland, Cho, & Geiss, 20ib3. im g approximately
142,000 people have diabetes, with 13.9% being Native Hawaiians/other Pacific Islanders, 8.8%
Asians, and 8% Caucasian (Americaiatiztes Association [ADA], 2019; Kirtland et al., 2015).
Diabetes requires lifelong seatianagement beyond focusing solely on pharmacological therapy
to control blood glucose (BG) and glycosylated hemoglobin Alc (HbAlc) leMel should
be done to encaage individuals impacted by this disease to deveftgrtivesel-management
strategiegCui, Xu, Mao, Wang, & Nie, 2016; Fitch, Pyenson, & lwasaka, 2013; Saffari,
Ghanizadeh, & Koenig, 2014).

Description of the Problem
T2DM is a chronic condition that occurs when the body cannot produce enough insulin or

is unable to respond appropriately to insulin (Domino, Baldor, Golding, & Stephens, 2017).
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Management of T2DM requires the individual with the condition to make a wia @f daily
selfmanagement decisions and to perform complex care activities (Powers et al., 245).
complexity of diabetes makes it difficult for people to manage the condition. Approximately 50
80% of patients lack the knowledge or necessary skikdfectively manage their health (Saffari
et al., 2014). Lack of proper setianagement could lead to multiple complications, including
heart disease, stroke, kidney disease, blindness, and limb amputations. These complications,
cumulatively, cost appramately $245 billion annually in direct and indirect costs for hospital
inpatient care, prescription medications to treat the complications, supplies for diabetes
management, physician office visits, and residential facility stays (ADA, 2017; CDC, 20i1.7; C
et al., 2016). These figures and associated medical complications of degetiythe need for
improved diabetic selinanagement strategies.

Lifestyle intervention and proper patient educatguch adDiabetes SelManagement
Education (DSME) clags provide an excellent foundation to assist individuals with T2DM
(Healthy People, 2016; Peros, James, Nolan, & Meyerhoff, 2016; Powers et al., 2015). DSME is
the process of providing knowledge and skiisupport individuals in sustaining coping skills
and reinforcing behaviors needed for diabetescl on an ongoing basis (Powers et al.,
2015). Active collaboration with a health care team within a variety of commbastgd
resources is needed in DI§ (Peros et al., 2016). The health care team can support informed
decisionmaking skills and selare behaviors to improve medication adherence, a healthy
lifestyle, and problersolving skills resulting in better clinical outcomes (blood pressure, weight
BG readings, and quality of life (Powers et al., 2015).

Along with traditional faceo-face and direct education methoédgctronic sel

management tools such as computers, mobil e

de
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now being used to cory health messages by educators and clinicians (Cui et al., 2016; Saffari
et al., 2014). The purpose of this paper is to describe a project that implemented and evaluated
the use of a smartphone app in primary care to support DSME and its impactaanesaifd
glycemic control in adults with T2DM.
Literature Review & Synthesis

Search Strategy

The search for evidence began with accessing Cumulative Index to Nursing and Allied
Health Literature (CINAHL) and PubMed (MEDLINE) electronic databases. In CINAHL,
searchesvereconducted to obtain pertinent literature using the key tedimabetes melliis type
2, AND diabetes sethanagement education, AND technology, cell phone, mobile application,
or smartphoneArticles were limited to the English language, pestiewed publications, and
publication dates between 20@818. The search resulted in &@icles. PubMed was utilized
using MESH termsdiabetes mellitus OR diabetes mellitus Type 2 and education -or self
management or setfare or patient education and Hemoglobin A, Glycosylatetieanoglobin
Alc (HbAlc) or blood glucog8G), resulting in aotal of 450 articles. Articles were limited to
10-year publication date, clinical trials, and those published inmgs#gwed journalsThirty-
three aticles were then obtained after removing works of literature that were only free text, had
no abstract, and were duplicates. After assessing the eligibility of the remaining falitielets,
18 pieces of literaturavere excluded as they were not sysaémreviews, not focused on mobile
technology, and had no relationtte topic focus.
Level of Evidence

Out of the 33 articles, 15 studies were selected to be included in the literature review due

to their high relevance to the clinical quest(sae Apendix A) The hierarchy oévidence
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based on Mosbydés grade scale ranged from Leve

strength and precision of the research methods (Hall & Roussel, 2014). Articles synthesized
included three randomized contaal trials (RCT), two systematic reviews, three systematic
reviews with metaanalysis, two quasexperimental, one qualitative, and four RCTs articles
intermixed with caseontrol studies

Synthesis of Evidence

DSME enables selcare behaviors.Addressingselfmanagement is essential to reduce
complications and the progression of the disease. Multiple studies have indicated DSME is
effective in increasing knowledge, promoting engagement and adherence to preventive activities
and treatment regimens, as waslreducing sedentary lifestyle (Cui et al., 2016; Pal et al., 2014;
Saffari et al., 2014; Wang et al., 2018). Examples of current DSME interventions include
educational sessions delivered to small groups in a clinic; multidisciplinary team nurse
practitioner coordinated group visits; and shared medical appointments to assist diabetic patients
learn the value of selhanagement and attain a positive impact on glycemic control, obtain
greater knowledge, and better sefficacy (Peros et al., 2016). Suclsits allow one to follow
periodic DSME but do not meet the DSME expectation of support that should occur between
visits (ADA, 2014).

Smartphone apps have the unique capacity to integrate different functional modules to
assist patients in being independenimproving their quality of life. The synergistic relationship
with implementation of mobile phone technology in primary care fosters favorable behavior
modification among diabetic patients and facilitatessaté behaviors including compliance

with medication, diet, exercise, followp adherence, and BG monitoring (Dobson et al., 2018;
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Fischer et al., 2012; Greenwood, Gee, Fatkin, & Peeples, 2017; Nundy et al., 2014; Nundy, Dick,
Solomon, & Peek, 2013; Peros et al., 2016).

Convenient andenhances qualityof life. As patients become more technologically
savvy, the use of technological selhnagement strategies can supplement educational and
motivational support in a variety of ways. Recent research studies conductedrtorgetee
effect of using technology for DSME include Short Message Service (SMS) text messaging,
mobile phoneébased video messages, mobile phone applications, confjasged interventions,
and telemedicine programs (Arnhold, Quade, & Kirch, 2014; Bell,2@12; Cui et al., 2016;
Greenwood et al., 2017; Hou, Carter, Hewitt, Francisa, & Mayor, 2016; Hunt, Sanderson, &
Ellison, 2014; Pal et al., 2014; Saffari et al., 2014; Yu et al., 2014). The use of mobile technology
provides an innovative strategy tgpaxid upon current diabetes management strategies to
promote and support ongoing DSME to facilitate patientreaiiagement (ADA, 2014; Fischer
et al., 2012).

Improved glycemic control through technology Noh et al. (2010) established a web
based informabn system called electronic management of diabetes (eMOD) to provide diabetes
education and promote adherence to care. It was found that the use ebasedhbntervention
via computer and cellular phones resulted in a significant decrease in BG ¢oatrol0 . 03 1) .
Wang et al. (2018), through a randomized controlled trial, developadsaled self
managemerprogram that involved the use of a smartphone, the internet, and communication
technologies to provide strategies for people with diabetes t&r betat and manage their
condition. All data were synchronized to a wamnected portal where nurses can access the
information allowing individualized care to be rendered through a scheduled telephone or video

conference. Though the results are stitigiag, the program could offer an alternative method
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for diabetes patients to master sedfe management skills. Saffari et al. (2014) further suggested
that a multimodal approach of both SMS texting and online education had a more significant
effect in reducing a diabeticbébs HbAlc | evel
Quiality, Quantity, and Consistency of Literature

The quality of the evidence related to DSME is high as the study methods contained
detailed criteria, adequate allocation ceslenent, and follovwup, thus significantly reducing
potential research biases. A large body of literature regarding the use of a technologically based
DSME has found improved patient HgbAlc compared to usual treatment (Arnhold et al., 2014;
Bell et al., 202; Nundy et al., 2014, Saffari et al., 2014). The scientific evidence has been
consistent across numerous studies conducted in different population groups and study design,
which overall suggests that the use of a technologically based interventi@asoaable
method to promote DSME.
Weakness/Gaps/Limitations of the Literature

Though level of evidence is high, the primary limitations of the studies included use of
convenience sampling methods (Wang et al., 2018), small sample size (Dobson et al., 2018;
Fischer et al., 2012; Hunt et al., 2014), limited time intervention (Nundl,&014), and
baseline Alc adjustments making it challenging to verify the actual impact on HbAlc (Bell et
al., 2012; Cui et al., 2016; Greenwood et al., 2017; Hunt et al.; 2014; Pal et al., 2014). There is a
need for more research to separate partitgoaith better or worse glycemic control before the
start of the intervention.

Other limitations of the literature include limited technology use among participants
related to technical difficulties, message fatigue ¢twvee, and the need for future lewlogy to

account for the needs of individuals with limited cognitive and physical skills, such as the elderly
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(Fischer et al., 2012; Hou et al., 2010; Yu et al., 2014). The plethora of options makes it
chall enging to find aualnaedspArthald et ah, 2014 Hduetral., one 6 s
2016).

Intervention

The purpose of this project was to utiliZare4life,a free smartphone app developed in
collaboration with the ADA thatses text messages, email, and online wehlsitesgage
diabetic péients to improve sel€are.Engagingn care in this way has the potential to improve
selt-efficacy, thereby improving overall control over diabetes (Peros et al., 2017). The app
includeseducational videos and modules to assist participants in increasingnowledge
about the disease related to hypoglycemia, the impact of alcohol and smoking on BG, benefits of
exercisesetting andaking steps towards exercise goailedication information and adherence
and nutrition, healthy eating, and weight management. Also, participants were able to
personalize messaging and reminder times where one could opt to receive automatically
generated daily text message reminders to take medications or to check BG. mbledscdl
advances of the app can help patients to participate in routines and habits related to their
condition through educational and motivational support for diabetes management (Hunt et al.,
2014)

Receiving daily messages about diabetescseti fromone 6 s provider i s toh
effective means in managing HbAl1c (Bell et al., 2012; Cui et al., 2016). Using cell phone
technology shows excellent support to educate diabetic patients. Multiple studies have shown a
statistically significant correlation betee reduction of HbAlc and use of technology0.02
at three months (Bell et al., 2012), a mean decrease of 40% using the smartphone apps (Cui et

al., 2016), and a 0.5% reduction in HbAlc in trials utilizing cellular phones (Pal et al., 2014).
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Given the omplexity and cost associated with diabetes management, engaging in a
technologically based DSME is an accessible and promising alternative to augment current
diabetic management in a pati@@ntered, convenient, and cestective way.
Conceptual Framewak

The lowa Model was chosen as a guide as its emphasis is on knowledge and-problem
focused triggers to enable healthcare facilities to improve patient care through current search
findings. The lowa model as explained by Buckwalter et al. (2017) compdases steps to
assist healthcare organizations in implementing change: selection of topic, forming a team,
evidence retrieval, grading the evidence, developing an evidessa practice standard,
implementing the evidendeased practice, and evaluatiorsoholarly data, to determine if the
practice change is appropriate for adoption. The diagram of the model is in Appendix C, and
permission to use the model was obtained to assist with implementing change (see Appendix D).

PICO Question

ThePICO () quesion for this evidencédased quality improvement project was: In
patients with type diabetes between ages 30 to 45 years old (P), does celtipdat: diabetes
selfmanagement education @dmparedo office visits only (Classistin the improvement of
self-care and HbAlc reduction (O) atahd 6month followups (t)?

Methods and Procedures

Purpose Statement and Project Objectives

The purpose of this evidentased quality improvement project was to evaluate the
effectiveness of using th@are4lifeapp to support patient educatiandimprove selcare and
HbAlc in patients between ages 30 to 45 years old with type 2 diabeteamelltat t he Wahi

Center for Community Healt h, commonly referre
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following objectives: & by the end of June 2019, develop a training video and script to train
100% of the healthcare staff regarding technoldlyideased DSME to patients with type 2
diabetes and the use©are4lifeapp; ) by the end of July 2019, 50% of the patients who meet
the projectds crit er iCarediifaape andbythée emchbol ed and ut
December 2019, 50% of tiparticipants would report increased adherence and engagement in
DSME with a corresponding decrease in their H
Sampling Plan
SettingThe setting was at WahiawU Health. This
designatedby the HealthResourceandServices Administration (HRSA) as a Federally
Qualified Health Center (FQHC) LoekLike organization, providing its community a single
point-of-access to comprehensive, culturakyevant, quality services in primary care and
behavioal health services regardless of their ability to pay. The iasbke designation sets
Wahi awU Health apart from other FQHCs in that
do not receive federal funds. \Waayil,2008toHeal t h
serve the needs of Ieimcome individuals and families and persons experiencing homelessness.
The service area of Wahiaw0O Health includes z
96791 (Waialua). The service area harbors 107 d@i8iduals; 21.5% of whom live at or below
200% of Federal Poverty Guidelines (FPG), establishing a target population of 23,066 low
income residents (WahiawU Center for Communi:t
Sampled ni ti ally, parti ci pan taffofphysicidns, duesd t he We
practitioners, dietitian nutritionistejedical assistants, amtinic receptionists. All patients with
T2DM managed at Wahi awU Health anedfomciinichi n t he

appointments were to be screenegarticipate in the project potentially. Criteria to participate
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in the project included patients with T2DM ma

taking oral hypoglycemic medications or insuliavea fis mart phoneo and abl e

the ability to use it. Criteria excluding persons from participating in the program were set to rule
out factors that would serve as barriers for a person to sustain meaningful participation in the
program. These ddria included(a) current alcohol consumptiaor illicit use of drugs (sober
<1 year), b) history of mental illnessc) severe visual impairment, (d) patients who are
pregnant, breastfeeding or lactating, and (e) no access to inteemeaibr

Accordng to the organizationébés Chief Medical
and validating electronic medical records (EMRs) from three separate practices into one EMR. It
was suspected that the data retrieved in reports such as the number of patieh&betitlavas
falsely low due to problem lists nbeingupdatedbr captured, or lab reports not being seen by
the new EMR. One data report revealed that approximately 11 patients between ages 30 to 45
years old had an average HbAlc higher than 7.5%. Weoh i awU Heal t h was i n
reestablishing accreditation from HRSA. Therefore, the setting for the project was changed to
avoid overloading taskert he st aff of Wahi awU Health. Wahi
outreach program with two regiseek dietitians that providgeDSME classes with approximately
20 patients per cohortinabe e k course. The DSME Program of
ultimately used to solicit participants and implement the project. Based on the situation, the
target sample siza@as 10 participants. A convenience sampling method was used due to the
study being conducted in one facility.
Human Subjects Consideration

The author completed the Collaborative Institutional Training Initiative (CITI) Training

for research ethics and cptiance and Health Insurance Portability and Accountability Act

a

V



CELL PHONEBASED DIABETES SELFMANAGEMENT 16

(HIPAA) training on patient privacy protections. This DNP project involved making judgments
about a program to improve or further develop program effectiveness and inform decisions about
future programming within an organization (University of Hawaii Human Studies program,
personal communication, August 2, 2018). All these tasks were related to quality improvement
and did produce generalizable knowledge. Thus, this project did not requitatilsal Review
Board (IRB) application and review.
Instrumentation

The Summary of Diabetes SelCare Activities (SDSCA) A reliable and valid measure
for selfmanagement is vital as the individwath the conditiorhandles most of the care in
T2DM. Qusestions adapted from the SDSCA were used and given to participants agadore
postproject survey (see AppendidFAppendixF2). The SDSCA tool focuses on assessing
patient seHcare activities and not their adherence or compliance witestribed regimen,
which directly impacts medical diabetes outcomes. The original version evaluates five aspects of
the diabetes regimen (i.e., diet, health care, exercise, BG testing, and medication taking) through
an 1Z%item questionnairéAccording toJannoo and Mamode Khan (2018), the SDSCA has
excellent psychometric properties with suitable item characteristics, adequate convergent
validities with high results for both the fotactor and fivefactor structures fit indices
(Comparative Fit Index >0.99nd Good Fit Index >0.90), and satisfactory reliabikith
Cronbach'alpha value above 0.50. The SDSCA is an efficient tool that is not copyrighted and
was used with no direct permission needed.

HbA1C measurement An HbAlcmeasurement is used to illtetie the average plasma
glucose over the previous three months, whereas a BG is the glucose concentration in the blood

at that moment in time (ADA, n.d.). HbAlc is an essential factor for understanding glycemic
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control and assisting both the patient arartproviders in adjusting behavior and treatment

(Young, 2010). Due to the change in setting, decrease in sample size, and inability to obtain post
HbAlc data posimplementation periodhe use oestimated average glucosG) can assist

in translatingone of the objective outcomes, which is improved HbAlc.

Two significant studies on eAG, the Diabetes Control and Complications Trial (DCCT)
and Alcderived Average Glucose (ADAG), provide different formulas for calculated eAG. The
formula to obtain the mean blood glucose in mg/dl under the DE@Trmultiply the value of
HbA1c by 35, then subtract by TBathan, 2014)The studycompared conventiongherapy
(one or two daily injections of insulin with daily urine or SMBG) with intensive therapy (use of
at least three insulin injections per day), concluding that keeping HbA1c close to normal reduces
the risk of diabetegelated complications (Natha®)14). Unfortunatelythe study did not use
pure HbAlc for calibration, and patients with T2DM were not included in the DCCT study.

The A1GDerived Average Glucose (ADAG) study, on the other hand, included people
with type 1 and T2DM, as well as peoplehuaiut diabetes to generate a larger pool of data
(Nathan et al., 2008). Under the ADAG, eAG levels are calculated over an entire day (i.e.,
fasting, preprandial x 3, posprandial x 3, and bedtime) keelp patients and providers set
realistic dayto-day SVIBG targets to achieve individualized HbAlc go@ei, Zheng&

Nathan, 2014)The ADAG Study calculation will see HbAlc in the same units (mg/dl or
mmol/l) throughthe formula28.7 X HbAlci 46.7 = eAG (ADA, n.d)Both the DCCT and

ADAG studies showed lanear relationship between eAG and HbAlc, with ADAG presenting a
more accurate formula that is suitable to act as an alternative to HbAlc (Hempe, Soros, &

Chalew, 2010; Nathan et al., 2008; Nathan, 2014; Sharma, Sharma, Bhat, Varma, & Singh, 2018;
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Young,2010). It is important to note that eAG may be a systematically biased alternative as
HbAlc is influenced by factors other than BG concentration (Hempe et al., 2010).
Procedure

Pre-training . Through a presentation board and a PowerPoint lecture (see Apndix
patients attendingth&@a h i awUd He@m$MHEB cl ass were infor med
based DSME. Individuals interested in the use ofxhee4Lifeapp were further assisted thugh
verbal information of its use and benefits. Participants reqairedassistance to download the
smartphone app were aided. A brochure was provided to all participants at the DSME class for
additional instructions and references in case of interestXgpendixH). The brochure outlined
how patients can input information about daily activities, fasting BG levels, and medication
adherence. After the presentation, the SDSCAsplemanagement questionnaire (see Appendix
F1) was completed by the partieimt s. The SDSCA questionnaire
to their care. The enroliment period remained open for the first two weeks of the DSME class,

from October 1617, 2019. Duringhe project, this Doctor of Nursing Practice candidate student

colabor atively worked with WahiawUO Healthoés reg

involved participants with diabetes caheterprofessional collaboration was necessary to support
effective patiententered carduring the period of the project

Posttraining . At the onemonth mark of the DSME class (December 5, 2019),
individuals who participated were asked to complete agmimanagement questionnaire using
the SDSCA and to download BG data provided byaihye Additional questions were asked
from participants regarding the issues or concerns in usirngategiLifeapp (Appendix B).
Upon the completion of the project, all data collestedeanalyzed then shredded to maintain

compliance with the HIPAA pait privacy collection policy.

r

e

e\



CELL PHONEBASED DIABETES SELFMANAGEMENT 19

Data Analysis

Descriptive statistics using sampleests were utilized to test for the mean difference of
participant responses to pand postsel-management questionnaires to determine the
percentage of adherence and engagement to diabetes care froorppgimplementation
period. Statistical analysis and data visualization were conducted using Microsoft Excel
software, then illustrated via graphs. All patient data werelelatified before enteringp the
Excel spreadsheet for analysis

Results

This DNP project assessed the usefulness of utilizing a smartphor@aapgl.ife in
augmenting current diabetes management strategiamanalvingclinical outcomes. The study
began withseven participants with T2DMho have their care managed at WalsaMealthand
hadHbA1clab values>9%. Six participantsvere female (86%)and one was male (14%)he
mean agevas50 years oldSix persons werative Hawaiian or other Pacific Islandég$%),
andone wadAfrican American(14%). Out of the seven, only four participants ultimately
downloaded and participated in this project. Of the persons who did not download the app, one
participant dropped out in the middle of the DSME cthss torelocating to another country or
state Two personsopted not to download tHeare4lifeapp One alreadyad another diabetes
smartphone app, and the otdmeyp hpantei.ednt expr ess
1-month Care4Life App Check

After one month, théour participantsvho downloaded and participated in this project
reported that thefound the smartphone app to be convenient and easy to use. Three of the

individuals felt more in control of their condition, had improved knowledgd better lifestyle
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changes through éli and exercise. Two of the participants stated theyhptito continue using

the smartphone app after the project ended.

1-month app check, n=4
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Figure 1.1-month Care4Life App Check

SDSCA Tmonth questionnaire

Each of the four participants who used the app completed the SDSCA questionnaire at
two points of the study. Responses were collected and analyzexhdrpos{project
implementationResponses tde 1kitem questionnaire from the SDSG¥ereaveraged to
determine the improvement of diabetes-salfe activities. The meaMj and standard deviation
(SD) scores for the sample were measured using descriptive statistics. In a small sample (n=4),

self-care increased afténe poststudy periodM = 7.45 SD= 2.93) toM = 8.75 ED= 3.91)

Table 1

SDSCA Preand PostQuestionnaire Average Results

SELFCARE ACTIVITIES PreQuestionnaire Post Questionnaire
Diet =28 12 15.25

Exercise=14 6.75 8

BG=14 8.5 9

Foot Care=7 5 6

Medication=7 5 5.5
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HbAlc Comparison

Participants with HbA1c >9% were recruited before the beginning of the DSME class.
Assessmendf improvement between the comparison of HbAlc levels from the start of this
project and at one month was not possible. HbAlc levels are typically taken at three months or
based on the discretion of the partobmnedant 6s
after the completion of this project. To utilize the ADAG equation to interpret BG to HbAlc, the
SMBG compilation was inquired from the four participants. However, two participants mainly
used the app for the appointment and medication remirolezsyas absent during data
collection and one was inconsistent with logging her BG data int€tre4lifeapp. With no

HbAlc data and limited BG readings, eAG could not be translated into HbAlc.

Table2
BG Readings
DSME CLASS
WEEK PATIENT 1 PATIENT 2 PATIENT 3 PATIENT 4
1 BG=114 BG=205 BG=160 BG=129
2 BG=121 Absent Refused BG Met at site
3 BG=209 Absent Refused BG BG=196
4 ***Unknown whereabouts of data results***
5 Met at site BG=209 BG=147 Absent
Discussion

This quality improvement (QI) project reviewed, implemented, and evaluated the use of
cellphonebased technologip support ongoing diabetes managenanbng T2DM patients
The original design of the project was fmrticipants to ball patients attendjy  Wa hi a wU
Heal t hds pr i,waorhagve T2BM ames 3ktd 45 yearg old with an average HbAlc
hi gher than 7.5%. As WahiawU Healthoés primary
the project was employed within aneek DSME classA rechek of HbAlc was planned within

three months pogirojectimplementation. After the completion of the project, the limited
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availability of data attained precluded the ability to determine the impact of the intervention on
HbAlc control. Althoughit is not known if the goal ofa 0.5% reduction in HbAlior this
project was met, this Qiroject met the objective diavingparticipants increase their
engagemenh diabeteself-care. The data obtained from the small sample size of four
participantsvereconsistent with the literature suggesting that the usaraibile device can
help T2DM patients adhere with care through bailset medication and appointment reminders,
promps for blood glucose sethonitoring, and positive feedback on performance and lifestyle
changegDobson et al., 2018; Greenwood et al., 2017; Nundy et al., 2013; Wang et al., 2018; Yu
et al., 2014). These outcomes show promising effects that mobile baalgtay a significant
role to augment, encourage, and provide guidance to managhugelh T2DM patients in
between healthcare visits.

At the outset of the project, it wagpectedhatthe DSME classesould be scheduledt
Wa hi a w Ubd H eeadnal dantUnfortunately this area was under renovation owing to the
air conditioner not workingD o tWash i a w0, -to-dibnerelapkriessiavaiian themed
restauranthatisa6mi nut e wal k f r obecavéstte loeatiod forkthe BSME h |
clases Before the start of each clagstients were encouraged to meaat h i awUfoHe al t h
clinical readi ngs tthmamotevphysikal activity. Blowe\ers thereaveré a u r a
some missing data per clas$ated to a few participants being met at the restaasaittrained
ona fewclass daysnd due to the limited ambulation some patients.

During theimplementation of the project, classes were not held on consecutive Weeks.
wassurmisedhat the discontinuous DSME class weeks could be an inconvenience for some of
the participantswhich may have contributed to their absence. There is also a pos$ilait

because the DSME classes were scheduled around the winter holidays, this may have caused
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participants to deviate from their usual sedfe routine. Literature suggests that barriers to the
utilization of DSME programinclude patient motivatiorgdherence or unwillingness, program
location, operating hours of DSME classand socioeconomic status (Catizkdek, Victor,
Simond & Baijau, 2013; Fischer et al., 2012; Peros et al., 2@ig)mportant thereforeto
consider other medimethods with personal digital assistants, video conferences, and telehealth
andusing a mulimedia approach versus a single media approach to convey health massages
help patientsin reaching therapeutic goals (Hawthorne, Robles, Candioigs, & Edwadls,
2010; Khan et al. 2011; Saffari et al., 201axluding smartphone apps with other methods plus
interactive communication between patients and their health carssarg problensolving
and shared decisiemaking strategiewerefoundto facilitate patient engagement and resulted in
improved clinical outcomes (Garabedian, RBggnan, & Wharam, 2015; Greenwood et al.,
2014; Hamine, Gertlbuyette, Faulx, Green, & Ginsburg, 2015; Pal et al., 2015).
Limitations

There wereseveralimitations to this project thahfluenced outcomesirst, participants
were a part of a DSME class, which may have influenced their adherencentmsatiement.
Any changes observed may not be solely attributed to using the smartphoNexpie
discontinuous and location of the DSME class weeks may or may not have confounded the
parti ci panttdes selacdréaditionally,ethar patients who could have potentially
been a part of the study joined the DSME class a few weeksladtstart date. Potential interest
with the added patients could have provided a larger number of participants. Lastly, the duration
of the projectds i mplementation period was an

project was within five wdes. Owing to time restrictions, a folleup to assess th@oposed
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i nt er vent ondlbAdcswas notpeashirithin the current projectnadequate BG
readings also made it impossible to use the ADAG conversion to express HbAlc.as eAG
Benefits andSuggestions forFuture Projects

Despite its limitations, the project was highly impactithefour participants who
utilized theCare4Lifeapp found it to be beneficial, especially the reminder component of the
smartphone app. With help from the app, participants perceived an increase in their adherence to
their selfcare management with better control of their condition. Nonetheless etlod ais
multimedia approach (versus a single modality),-tway communication between patients and
the health care team, more rigorous studies in various healthcare settings, and a longer
intervention period with a larger sample size are recommended tioe &tudies to investigate
further aspects of diabetes selinagement that can be brought into clinical practice.

Conclusion

This DNP project has illustrated multiple DNP Essentiafgpendixl). The projectdid
not meet its initial measurable goalafeduction in HbAlcHowever, the projedias
demonstrated that the use of a mobile device and incorporated customizable alerts from a
smartphone app to notify patients has the potential to improveagelf Inthe words of
Davidson, Weberg, Port€d 6 Gr ady, and Mall och (2017), HAmany
necessary] to manage and lead in contemporary, complex healthcare environments. When the
only tool you have is a hammer, everything looks like a nail. cneot build a system with a
single toolo (p. 403). As the care of diabete
innovative methods such as a smartphone app I
tools that supplement educational and motivatisopport to help individuals manage their

condition.



CELL PHONEBASED DIABETES SELFMANAGEMENT 25

References

American Diabetes Association. (n.ceAG/A1C Conversion CalculatoRetrieved from
https://professional.diabetes.org/diapro/glucose_calc

American Diabetes Association. (201Bpnolulu, Hawaii Retrieved from
http://diabetes.org/imy-community/localoffices/honoluluhawaii/

American Diabetes Association. (2014). Standards of mediaircaiabetef014.Diabetes
Care 37(Supplement 1), S1980.https://doi.org/10.2337/dc14S014

American Diabetes Association. (2013jatistics about diabeteRetrieved from
http://www.diabetes.org/diabetésisics/statistics/?loc=edlabnav

Arnhold, M., Quade, M., Kirch, W., & Arnhold, M. (2014). Mobile applications for diabetics: A
systematic review and expdrased usability evaluation considering the special
requirements ofliabetes patients age 50 years or oldeurnal of Medical Internet
Researchl16(4), e104 e104.https://doi.org/10.2196/jmir.2968

Beck, J., Greenwood, D., Blanton, L., Bollinger, S., Butcher, M., Gondo J . , é Wang,
2017 National Standards for Diabetes Sé&#fnagement Education and Supp®itbetes
Care 40(10), 1409 1419.https://doi.org/10.2337/dcit@025

Bell, A., Fonda, S., Walker, M., Schmidt, V., Vigersky, R., & Bell, A. (2012). Mobile phone
based video messages for diabetesc@# supportlournal of Diabetes Science and
Technology6(2), 310 319. https://doi.org/10.1177/193229681200600214

Buckwalte, K., Cullen, L., Hanrahan, K., Kleiber, C., Mccarthy, A., Rakel, B., . . . Tucker, S.
(2017). lowa Model of EvideneBased Practice: Revisions and validatidrorldviews

on Evidencébased Nursing, 18), 175182. https://doi.org/10.1111/wvn.12223

J


https://doi.org/10.2196/jmir.2968
https://doi.org/10.2337/dci17-0025

CELL PHONEBASED DIABETES SELFMANAGEMENT 26

CauchDudek, K., Victor, J., Sigmond, M., & Shah, @013).Disparities in attendance at
diabetes selmanagement education programs after diagnosis in Ontario, Canada: A
cohort studyBMC Public Healthl3, 85 (2013). https://doi.org/10.1186/14245813-8

Centers for Disease Control and Prevention. (204&bional diabetes statistics repo2017:
Estimates of diabetes and its burden in the United StRetsieved from
https://www.cdc.gov/diabetes/data/statistics/statisegort. html

Chi, M. J., Chou, K. R., Pei, D., Hwang, J. S., Quinn, L., Chung, M. H., & Liao, Y. M. (2016).
Effects and factors related to adherence to a diabetefoppgrformance program:
Analysesof a National Health Insurance Claims Databdeernal of the American
Medical Directors Association, {7), 613619.

https://doi.org/10.1016/j.jamda.2016.02.033

Cui, M., Wu, X., Mao, J., Wang, X., & Nie, M. (2016). T2DM Saihnagement via smartphone
applications: A systematic review and metaalysisPLoS ONE, 1(11),e0166718.
https://doi.org/10.1371/journal.pone.0166718

Davidson, S., Weberg, D., PoHer6 Gr ady, T. , )Maddérshipfoevidekce (2017
basednnovation in nursing and health professioBsirlington, MA: Jones & Bartlett
Learning.

Dobson, R., Whittaker, R., Jiang, Y., Maddison, R., Shepherd, M., Mcnamara, C., . . . Murphy,
R. (2018). Effectiveness of text messagedoi diabetes seffianagement support
programme (SMS4BG): Two arm, parallel randomised controlled B#Ml, 361 k1959.
https://doi.org/10.1136/bmj. k1959

Domino, F. J., Baldor, R. A., Golding, J., & Stephens, M. B. (2007@.5minute clinical

consult2017 Philadelphia: Wolters Kluwer.


https://www.cdc.gov/diabetes/data/statistics/statistics-report.html
https://doi.org/10.1371/journal.pone.0166718

CELL PHONEBASED DIABETES SELFMANAGEMENT 27

Fischer, H., Moore, S., Ginosar, D., Davidson, A., Fieterson, C., Durfee, M., . . . Steele, A.

(2012). Care by cell phone: Text messaging for chronic disease managEmeent.
American Journal of Managed Care, (28 e427.

Fitch, K., Pyenson, B., & Iwsaki, K. (2013). Medical claim cost impact of improved diabetes
control forMedicare and commercially insured patients with type 2 diahkiamal of
Managed Care Pharmacy: JMCP, (89, 609620.
https://doi.org/10.18553/jmcp.2013.19.8.609

Garabedian, L., Rod3egnan, D., & Wharam, J. (2015). Mobile phone and smartphone
technologies for diabetes care and-sedfhagemenCurrent Diabetes Reportd5(12),

17 9. https://doi.org/10.1007/s11894 506808

Greenwood, D., Gee, P., Fatkin, K., & Bls, M. (2017). A systematic review of reviews

evaluating technologgnabled diabetes seffanagement education and suppdstirnal
of Diabetes Science and Technolabi(5), 1015 1027.
https://da.org/10.1177/1932296817713506

Hall, H. R. & Roussel, L. A. (2014Evidencebased practice: An integrative approach to
research, administration, and practidgurlington, MA: Jones & Bartlett Learning.

Hamine, S., Gert®Guyette, E., Faulx, D., Green, B., & Ginsburg, A. (2015). Impact of mHealth
chronic disease management on treatment adherence and patient outcomes: a systematic
review.Journal of Medical Internet Researctir/(2), e52.
https://doi.org/1@196/jmir.3951

Hawthorne, K., Robles, Y., Canningshn, R., & Edwards, A. (2010). Culturally appropriate
health education for Type 2 diabetes in ethnic minority groups: a systematic and narrative

review of randomized controlled trials. (RepoR)abetic Medicine 27(6), 613 623.


https://doi.org/10.1177/1932296817713506

CELL PHONEBASED DIABETES SELFMANAGEMENT 28

Healthy People. (2016RiabetesRetrieved fromhttps://www.healthypeople.gov/2020/topics
objectives/topic/diabetes/objectives

Hempe, J., Soros, A., & Chalew, S. (20J®3timated average glucose and-setfnitored mean
blood glucose are discordant estimates of glycemic cobtratbetes Care33(7), 1449
1451. https://doi.org/10.2337/dc0998

Hou, C., Carter, B., Hewitt, J., &mcisa, T., & Mayor, S. (2016). Do mobile phone applications
improve glycemic control (HbALc) in the seffanagement of diabetes? A systematic
review, metaanalysis, and GRADE of 14 randomized trid&abetes Care, 341),
20892095.https://doi.org/10.237/dc160346

Hunt, C., Sanderson, B., & Ellison, K. (2014). Support for diabetes using technology: A pilot
study to improve selfnanagementMEDSURG Nursing: Official Journal of the
Academy of Medicaburgical Nurses, 43), 2317.

Jannoo, Z. & Mamodghan, N. (2018). Summary of diabetes smife activities: A
confirmatory factor analytic approadPrimary Care Diabetes, 18), 425431.
https://doi.org/10.1016/j.pcd.2018.04.004

Karnchanasorn, R., Huang, J., Ou, H., Feng, W., Chuang, L., Chiu, K., 85&n(2016).
Comparison of the current diagnostic criterion of HbA1c with fasting addd plasma
glucose concentratiodournal of Diabetes Resear016 11.
https://doi.org/10.1155/2016/6195494

Klonoff, D. (2014). ADAG study group data links Al€vels with empirically measured blood
glucose valuesNew treatment guidelines will now be need&alirnal of Diabetes

Science and Technolod(3), 439 443.https://doi.org/10.1177/1932296814%38


https://www.healthypeople.gov/2020/topics-
https://www.healthypeople.gov/2020/topics-
https://doi.org/10.1177/1932296814529638

CELL PHONEBASED DIABETES SELFMANAGEMENT 29

Kirtland, K., Cho, P., Geiss, L., & Kirtland, K. (2015). Diabetes among Asians and Native
Hawaiians or other Pacific Islandetdnited States, 2012014.MMWR. Morbidity and
Mortality Weekly Repoy64(45), 1261 1266.https://doi.org/10.15585/mmwr.mm6445a2

Khan, M. A., Shah, S., Grudzien, A., Onyejekwe, N., Banskota, P., Karim, S., Jin, J., Kim, Y., &
Gerber, B. S. (2011). A diabetes education multimedia program in the waiting room
setting.Diabetes therapy: Research, treatment and education of diabetes and related
disorders 2(3), 178 188. https://doi.org/10.1007/s1330Q1-000+y

Nathan, D. M., Kuenen, J., Borg, R., Zheng, H., Schoenfeld, D., Heine, R. J.,-&efed
average glucose studyayp (2008). Translating the A1C assay into estimated average
glucose valuedDiabetes care31(8), 1473 1478. https://doi.org/10.2337/dc@545

Nathan, D. (2014). The diabetes control and complications trial/epidemiology of diabetes
interventions and comigltions study at 30 years: Overview. (DCCT/EDIC 30TH
ANNIVERSARY) (Report).Diabetes Carg37(1), 9 16. https://doi.org/10.2337/dc13
2112

Noh, J., Cho, Y., Nam, H. , (20i0jnWebdased Ki m, D.
comprehensive information system for selinagement of diabeta®ellitus. Qriginal
Articles)(Report) Diabetes Technology & Therapeutid®(5), 333 337.
https://doi.org/10.1089/di2009.0122

Nundy, S., Dick, J., Chou, C., Nocon, R., Chin, M., & Peek, M. (2014). Mobile phone diabetes
project led to improve glycemic control and net savings for Chicago plan participants.

Health Affairs, 382),26572. https://doi.org/10.1377/hlthaff.2013.0589


https://doi.org/10.15585/mmwr.mm6445a2
https://doi.org/10.2337/dc13-
https://doi.org/10.2337/dc13-
https://doi.org/10.1089/dia.2009.0122

CELL PHONEBASED DIABETES SELFMANAGEMENT 30

Nundy, S., Dick, J., Solomon, M., & Peek, M. (2013). Developing a behavioral model for mobile
phonebased diabetes interventiofatient Education and Counseling,(2) 125 132.
https://doi.org/10.1016/j.pec.2219.008

Pal, K., Eastwood, S., Michie, S., Farmer, A.
Computerbased interventions to improve seihnagement in adults with type 2
diabetes: A systematic review and matelysis Diabetes Carg37(6), 179®i 1766.
https://doi.org/10.2337/dc1B386

Peros, J., James, K., Nolan, S., & Meyerhoff, B. (2016). Diabetemaakigement education
(DSME) program for glycemic contrdintegr Obesity Diabetes(2), 239-244.
https://doi.org/10.15761/I0D.1000152

Power s, M. , Bardsley, J., Cypress, M. , Duker,
Diabetes selmanagement education and support in type 2 &b A joint position
statement of the American Diabetes Association, the American Association of Diabetes
Educators, and the Academy of Nutrition and Dietefite Diabetes Educatp43(1),
40i 53. https://doi.org/10.1177/0145721716689694

Saffari, M., Glanizadeh, G., & Koenig, H. (2014). Health education via mobile text messaging
for glycemic control in adults with type 2 diabetes: A systematic review and meta
analysisPrimary Care Diabetes3(4), 275 285.
https://doi.org/10.1016/j.pcd.2014.03.004

Sharma, K., Sharma, S., Bhat, K., Varma, A., & Singh, R. (2018). Mean plasma glucose level
A surrogate marker to glycated haemoglobin level for assessment of glycaendad.

JK Scienceg20(1), 39 43. Retrieved from

http://search.proquest.com/docview/2165625146/


https://doi.org/10.2337/dc13-1386
https://doi.org/10.15761/IOD.1000152
https://doi.org/10.1016/j.pcd.2014.03.004

CELL PHONEBASED DIABETES SELFMANAGEMENT 31

Wahi awU Center for CWhomeserugRejrieveddrash t h. (2020) .
https://wahiawahealth.org/whee-serve

Wang, W., Seah, B., Jiang, Y., 1B)oAxandomized. , Tan
controlled trial on a nurse |l ed smartphone
with poorly controlled type 2 diabetes: A study protodolirnal of Advanced Nursing
74(1), 190 200.https://doi.org/10.1111/jan.13394

Wei, N., Zheng, H., & Nathan, D. (2014). Empirically establishing blood glucose targets to
achieve HbAlc goal®iabetes Carg37(4), 1048 10451 .https://doi.org/10.238dcl3
2173

Young, I. (2010). The Reporting of estimated glucose with hemoglobin@itgcal Chemistry
56(4), 547 549. Retrieved fronhttp://search.proquest.com/docview/213988678/

Yu, C., Parsons, J., Mamdani , YWC. (20lb)Awebvi c, G.
based intervention to support seiitnagement of patients with type 2 diabetes mellitus:
Effect on selefficacy, selfcare and diabetes distreB81C Medical Informaticsand

Decision Making, 1d), 117117. http://doi.org/10.1186/s921-014-01173


https://doi.org/10.1111/jan.13394
https://doi.org/10.2337/dc13-2173
https://doi.org/10.2337/dc13-2173

CELL PHONEBASED DIABETES SELFMANAGEMENT

32

Year of
Publication

2014

2012

APA Citation

Arnhold, M., Quade,
M., Kirch, W., &

Arnhold, M. (2014).
Mobile applications

for diabetics: A

systematic review and
expertbased usability
evaluation considering

the special

requirements of
diabetes patients age
50 years or older.
Journal of Medical
Internet Research
16(4), e104e104.
https://doi.org/10.219¢€

/jmir.2968

Bell, A., Fonda, S.,
Walker, M., Schmidt,
V., Vigersky, R., &

Bell, A. (2012).

Mobile phonebased
video messages for
diabetes seltare
supportJournal of
Diabetes Science and
Technology, 6(2),

310 319.

https://doi.org/10.1177

Aim/Purpose

Examined
whether the
available
applications
serve the
unique needs
of diabetes
patients aged
50 or older by
performing an
expertbased
usability
evaluation.

To determine
if daily video
messages of
tips on
diabetes
management
and lifestyle
support
improve
glycemic
control.

Design/
Method

Systematic
review

RCT
(Randomized
controlled trials)

Level of
Evidence

Level |

Level Il

Appendix A
Literature Search Table
Sample/Setting Major
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and

Definition
N=656 apps App name,
Dominating app  language,
language= date of
English (85.4%) release
Cost = free
(53.7%) Operating
Median price system
paid=01. 90

Developer

Inclusion information
Criteria
English or Acquisition
German cost
language,
Availability of an  Popularity/us
iOS and Android er ratings

version, release
date 03/06/213
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with an iOS and
Android version,
apps that are
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N=65

Inclusion
Criteria
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from nurse
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Intervention
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Measurement Data Analysis

An evaluation Expertbased
performed by three usability
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comprehensive Summative

experience in handling evaluation
and testing mobile

devices and

applications about

usability for the

elderly and operability

of accessibity
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Hgb reading at t-tests
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months chi-square
tests

HbAlc

Blood Pressure All statistical

SMBG data #videos  analyses used
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compatible vith

considerably iOS and Android.
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The presence of ¢ their effectiveness
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lower usability
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Setting
One health care
facility (Walter
Reed Health
Care System)
2016 Cui, M., Wu, X., Mao, Conducta -Systematic Level | N=13 studies Dependent Two authors Review Moderate effect = Substantial
J., Wang, X., & Nie,  systematic review (1,022 patients) HbAlc, blood independently Manager 5.3.  on glycemic heterogeneity
M. (2016). T2DM review and pressure, reviewed the abstracts control after the  between the studies
Selfmanagement via metaanalysis -Metaanalysis Inclusion pressure of studies retrieved mHealth app
smartphone of Criteria serum lipids, = from the database based No sufficient
applications: A randomized >18 years old weight, and search and read the interventions information to
systematic review and controlled lifestyle full text of potentially with a mean separate individual
metaanalysisPLoS trials (RCTs) Exclusion behaviors relevant articles. difference of patients with better
ONE, 1111), assessing the Criteria 0.40%. and worsen
e0166718. effect of (1) gestational Independent glycemic control
https://doi.org/10.1371 mHealth apps diabetes mellitus; Intervention
/journal.pone.016671€ on changes in (2) type 1 group:
hemoglobin diabetes mellitus; mHealth
Alc (HbAlc), (3) systematic application
blood review and meta interventions
glucose, analysis; (4)
blood mobile-based Control
pressure, interventions via group: Usual
serum lipids, phone calls or care only
and body short message
weight in type service; (5)
2 diabetes studies with less
mellitus than three
(T2DM) months of
patients. follow-up; and
(6) duplicate
publications or
substudies of
included trials.
2018 Dobson, R., To determine  Nine-month, twe  Level I| N= 366 Dependent Collected data on - Statistical - The reduction in -Difficulty wit h
Whittaker, R., Jiang, the arm, parallel participants -HbA1C HbA1lcat three, six, analyses were HbAlc at nine recruitment



https://doi.org/10.1371/journal.pone.0166718
https://doi.org/10.1371/journal.pone.0166718

CELL PHONEBASED DIABETES SELFMANAGEMENT 34
Y., Maddison, R., effectiveness randomised -Selfefficacy and ni ne m performedby monthswas resulting in a
Shepherd, M., of a controlled trial. Inclusion -Diabetes follow-up. SAS version significantly smaller sample size
Mcnamara, C., . .. theoretically Criteria distress, 9.4 (SAS higher in the
Murphy, R. (2018). based and (1) English perceptions, Institute) intervention -Patients who did
Effectiveness of text  individually speaking adults  and beliefs group (mean not meet inclusion
messagédased, tailored, text (2) aged 16 years about - A random 1 8. 85 mm criteria still referred
diabetes self message and over (3) with diabetes effects mixed  (standard to as clinicians
management support based, poorly controlled -Health model was deviation 14.84)) thought such
programme diabetes self type 1 or 2 related used to than in the patients would
(SMS4BG): Two arm, management diabetes (defined quality of life evaluate the control group benefit from the
parallel randomised  support as glycated effect of the ( 17 3. rm@o6mom program.
controlled trial. BMJ, intervention hemoglobin Independent intervention on (17.02).
361,k1959. (SMS4BG) in (HbAlc) Intervention HbAlc at -Secondary
https://doi.org/10.113€ adults with concentration group: three, six, and - Of 21 secondary outcomes assessors
/bmj. k1959 poorly 065 mmol receiveda ni ne mo outcomes,only  were notblinded to
controlled 8% in the tailored follow-up. four showed treatment allocation,
diabetes. preceding nine  package of statistically creating bias.
months text messages - Generalized  significant
for up to nine linear improvements in
Excluded months in regression favor of the
(1) Not meeting  addition to model to intervention
inclusion criteria  usual care measure group at nine
(2) Declined to secondary months: foot
participate (3) Control outcomes. care, health
Unable to be group: Usual status, overall
contacted treatment diabetes support,
and perception of
Setting illness identity.
Primary and
secondary
healthcare
services in New
Zealand.
2012 Fischer, H., Moore, S. To assess the Quast Level Il N=47 Dependent Text message prompts Power analysis Correctly Small sample size.
Ginosar, D., feasibility of  experimental participants Appointment = received over three was performed formatted
Davidson, A., Rice engaging attendance months through a using Power responses were  Message fatigue
Peterson, C., Durfee, adults with Inclusion rates, patient  software platformthe  Analysis, and  received for among patients ovel
M., ... Steele, A. diabetes in Criteria, English ratestotext  Patient relationship Sample Size 67.3% of 1585 time
(2012). Care by cell  self and Spanish message Manager (PrM), was  (PaSS 2008)  prompts. More
phone: Text management speaki ng prompts created in partnership software to than thredfourths  -Sample bias as
messaging for chronic behaviors patients with between Denver measure text  (79%) of the project offered to all
disease management. between diabetes, has All Health, eMC message cohort responded diabetic patients at
The American Journal clinic visits access to participants Consulting, and prompts and to more than 50% clinic visits.
of Managed Care, by using cell cellphones, received text  Microsoft Corporation appointment of their prompts.
18(2), e427. phone text receives regular message to handle text rates. The appointment
messaging to care at Sam prompts messaging activities. analysis was

provide blood

Sandos Westside (English or

The system

underpowered to
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2017

Greenwood, D., Gee,
P., Fatkin, K., &
Peeples, M. (2017). A
systematic review of
reviews evaluating
technologyenabled
diabetes self
management
education and suppori
Journal of Diabetes
Science and
Technology11(5),
1015
1027.https://doi.org/1C
.1177/193296817713
506

sugar
measurement
prompts and
appointment
reminders.

Summarizes
how currently
available
technology
impacts
outcomes for
people living

with diabetes

A systematic
review of high
quality review
articles and meta

Family Health
Center
(Westside) in
Denver.

Setting

Sam Sandos
Westside Family
Health Center
(Westside) in
Denver

N=25 studies
evaluatingthe
use of mobile
phones and

secure messagin: selfcare

Spanish) over

automatically returned
an acknowledgment of
receipt in response to
all patient-sent
messages.

The reviewers
searched for English
language documents
published between
2011 and 2017,
searching multiple
databases: Academic
Search Premier,
CINAHL, Health
Source, and PubMed.

Utilized PRIMSA
recommendations.

The authors
developed
tables for data
analyss with
the type of
diabetes
addressed in
the review
article, the
types of
technology
used for the
intervention
along
outcomes
measured.

detect significant
changes in
attendance.
Participants
reported
increased social
support, feelings
that the program
fimade th
accounta
increased
awareness of
health
information.
Two-thirds (66%)
of patients
provided glucose
readings when
prompted during
the study,
compared with
12% at two other
clinic visits.
Technology
enabled diabetes
selfmanagement
solutions
significantly
improve Alc.
Eighteen of 25
reviews reported
a signficant
reduction in Alc
as an outcome
measure. Four
key elements
emerged as
essential for
improved Alc:
R
communication,
(2) patient
generated health
data, (3)
education, and
(4) feedback.

Several reviews did
not include Alc as
an outcome.

Multiple studies
indicated that
although there were
significant
differences in Alc
reduction between
groups, individuals
on average did not
attain an Alc less
than 7%.

This review did not
include studies of
diabetes devices,
including insulin
pumps and
continuous glcose
monitors, due to the
lack of mobile
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2016

2014

Hou, C., Carter, B.,
Hewitt, J., Francisa,
T., & Mayor, S.
(2016). Do mobile
phone applications
improve glycemic

control (HbALc) in the

selfmanagement of

diabetes? A systemati

review, metaanalysis,
and GRADE of 14
randomized trials.
Diabetes Care,
39(11), 20892095.

https://doi.org/10.2337

/dc160346

Hunt, C., Sanderson,
B., & Ellison, K.
(2014). Support for
diabetes using
technology: A pilot
study to improve self
management.
MEDSURG Nursing:
Official Journal of the
Academy of Medical
Surgical Nurses,
23(4), 2317.

To investigate
the effect of
mobile phone
applications
(apps) on
glycemic
control
(HbAlc) in
the self
management
of diabetes.

To determine
if iPad DSME
improves
self-efficacy,
increases
participation
in monitoring
behaviors,
improves
HbA1

-Systematic Level |
review with

metaanalysis and
GRADE

(Grading of
Recommendation

s Assesment,
Development,

and Evaluation)

of the evidence

-RCT

-2 group Level Il

crossover

-Repeated
measures design

-RCT

14 studies
(N =1,360)

Utilization of an
iPad

Relevant journal
articles

Inclusion
Criteria
>18years had
Typelor2
diabetes

Exclusion
Criteria
Stimulated or
self-reported
HbAlcdata,
computer or
other mobile
terminal$ based
diabetes apps

N=17
iPad
Journal

Male = 41.2%
Female =59 %
Caucasian =
76.5%

>50 y.0=65%

Inclusion
Criteria DM2,
age>19 years,
able to read &
write English

Dependent
HbAlc,
Diabetes self
management

Independent
Intervention
group
Telemedicine
interventions

Control
group Usual
diabetes care
without
telehealth
programs

Dependent
-HbA1c
-Health
related
quality of life
-Self
Monitoring

Independent
Intervention
group: IPad

Changes in HbAlc or
HbAlc atfollow-up
(<6 months vs. >6
months).

Baseline, three

months, six months for

crossover HbAlc
healthrelated quality
of life

The PRISMA
statement and
checklist were
followed.

Two reviewers
independently
carried out the
data extraction
(C.H. and
T.F.) using the
quality rating
tool proposed
by the U.S.
Preventive
Services Task
Force.

Comprehensiv
e Meta
Analysis
Software
(version 2.2)

The level of
evidence was
applied to the
GRADE
criteria and
reported.
-Descriptive
statistics

-Mixed model
analysis of
variance

The mean
reduction in

participants using
an app compared
with control was

0.49% (95% CI
0.30, 0.68; 12 =
10%), with a
moderate
GRADE
(Grading of

Recommendation

s Assessment,
Development,

and Evaluation)

of evidence.

Patients had

positive feedback

on utilizing the
application.

integration into
practice.
-Publication bias
since this review
was restricted to
published studies.

-Included study
designs were not
blinded

-Patientimportant
outcomes and
behavioral
mechanims not
considered and
highlighted as a
clear gap to be
addressed

-No clear definition
of diabetes apps

-Inadequate data to
describe the
effectiveness of
apps for type 1
diabetes

-Small sample size

-Baseline average
Alc was 6.5%
(reasonable control)

- Lack of data
makes it
challenging to
verify if HbAlc is
impacted
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Control
Setting group:
Local medical Journaling
center in an
urban area of
Southeast
2010 Noh, J., Cho, Y., Evaluate the RCT Level Il N= 40 Dependent Dependent variables St udent HbALC (from Agegap in the
Nam, H., Kim, J., effect of a HbAlc, BP, observed atsixmontht Pear son 9. 0 N 2. study
Ki m, D. , Y web-based Inclusion FPG, BMI, test Wilcoxon 7.5 N 1.
Yoo, H. (2010). Web = comprehensiv Criteria LDL, HDL, Rate of accessing via Sign Ranktest P = 0. 03
based comprehensive e information Age 1880, Trigs internet or smartphone Linear postprandial
information system for system, HbAlc 7%10%, regression glucose level
selfmanagement of  consisting of drug naive or Independent analysis (228.1 N
diabetes mellitus. the Internet prior drug Intervention 173.5 N
(Original and cellular therapy, stable  group: P=0.05 dL, P =
Articles)(Report). phone use, on glycemic control  electronic were significatly
Diabetes Technology blood glucose Twith no change Management decreased over
& Therapeutics12(5), control. in treatment of Diabetes time in the
333337. management for (eMOD) intervention
https://doi.org/10.108¢ three months, system of group but not in
/dia.2009.0122 internet access, online the control group.
and cellular education There was a
phone significant
Control relationship
Exclusion group between the
Criteria diabetes change in A1C
Cirrhosis, ESRD, education and the frequency
cancer. books of access to the
eMOD system
via cellular phone
(r = 0.7
P = 0.03
coefficient
1T0.147) .
2014 Nundy, S., Dick, J., To evaluate Quast Level Il N=348 Dependent CareSmart software  Quality of In seven days, -Lack of
Chou, C., Nocon, R., the use of experimental, participants HbA1C program designed to  care healthy eating randomization and
Chin, M., & Peek, M.  mobile two-group, pre provide sel Single survey increased from its quasi
(2014). Mobile phone messaging to post study Independent  management support question 4.5 days to 5.2 experimental design
diabetes project led to promote Inclusion Intervention and education through days; blood - Study's brief
improve glycemic behavior (2) all adult group: People automéaed text Utilizations glucose duration and lack of
control and net modification health plan enrolled in messaging. and costs: monitoring long-term follow-up
savings for Chicago  in adults with members with a  CareSmarts Obtained from climbed from 4.3 -Incomplete data on
plan participants. type lor i diagnosis of (mHealth the medical days to 4.9 days, the control group,
Health Affairs, diabetes typelor type 2 diabetes cent er 6 andfootcare rose including no
33(2),26572. mellitus diabetes program) data from 3.6 daysto pharmacy and
https://doi.org/10.1377 receiving care at 4.3 days; telephonic survey
/hlthaff.2013.0589 the University of additionally, data.
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Chicago Control Statistical medication
Medicine group: analyses adherence
Participants t-tests for pre  improved from
Exclusion in the post 83% to 91%.
(1) No access to employee differences, Finally, HbAlc
a personal health plan patient levelsdecreased
mobile phone not enrolled reported in the CareSmart
in CareSmarts measures, group, from 7.9%
Setting clinical pre-intervention
University of outcomes, to 7.2%
Chicago utilization, and following the
Medicine cossk intervention.
Utilized
statistical
software SAD,
version 9.3
2013 Nundy, S., Dick, J., To evaluate Qualitative, Level VI  N=56 patients Dependent Researchers conducte The interviews Researchers Provider interaction
Solomon, M., & Peek, the feelings postcontrolled (18 completed HbA1C, self  audiotaped interviews were concluded that and feedback
M. (2013). and beefs of  pilot study intervention) management lasting approximately transcribed SMS intervention fortified positive
Developing a the Inclusion 60 minutes. with precision  enhanced selfmanagement
behavioral model for  individuals (1) Adults with All and entered awareness of the behavior and
mobile phonebased who type 2 diabetes  participants software seriousness of redirected poor
diabetes interventions participated (2) on oral received the designed to DM, increased behavior
Patient Education and in a text hypoglycenic same care: detect feeling of
Counseling, 9Q1), message agents and Participants characteristic = support, and
125 132. based insulin (3) Have  were enrolled patterns. promoted
https://doi.org/10.101€ diabetes self a personal cell into SMS accountability for
/j.pec.2012.09.008 management phone DMCare by a better self
program. text management
Exclusion administrator among
(1) No access to participants.
a personal
mobile phone (2)
Hospitalized in
the prior two
months
2014 Pal, K., Eastwood, S., Review Systematic Level | N=16 RCT Dependent -HbAlc -chi-squared Pooled effect on  -Trials not double
Michie, S., Farmer, impact of Review (3,578 -HbA1C - Health status, test HbAlc was blinded
A., Barnard, M., computef participants) -Health cardiovascular risk 1T0.2% (1
Peacock, R based Avg age=4667 related factors, and quality of mmol/mol [95%  -Some control
Murray, E. (2014). diabetes self quality of life life. Cl 10. 4 groups had
Computesbased management Inclusion 1T0. 1%]) potentially active
interventions to interventions Criteria RCT, Independent interventions
improve self on health >18y.0., DM2, Intervention The pooled effect
management in adults status, computesbased  group: on HbAlc was
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2014

2018

with type 2

diabetes: A
systematic review and
metaanalysis.
Diabetes Carg37(6),
1759 1766.
https://doi.org/10.2337
/dc131386

Saffari, M.,
Ghanizadeh, G., &
Koenig, H. (2014).
Health education via
mobile text messaging
for glycemic control

in adults with type 2
diabetes: A systematic
review and meta
analysisPrimary

Care Diabetes8(4),
275 285.
https://doi.org/10.101€
/j.pcd.2014.03.004

Wang, W., Seah, B.,
Jiang, Y., Lopez, V.,
Tan, Cc., L
Khoo, Y. (2018). A
randomized controlled
trial on a
smartphone
self manag

cardiovascula
r risk factors,
and quality of
life of adults
with type 2
diabetes

Review the Level |
impact of
education
through
mobile text
messaging on
glycemic
control.

-Systematic
Review
-Meta-analysis

To develop RCT wi t h LevellV
and compare and repeated

a nur s e posttests control

s mar t pt groupdesign.

based ¢

management

programme

with an

software
applications

Exclusion
Criteria
Computerbased
software
application
targeting DM1,
age<18

N=10 RCT
(960
participants)
Mean age=52.8

Inclusion
Criteria
Educational
intervention
using (Short
message service)
SMS, DM2
diagnosis,
HbAlc
measurement,
age<18 years,
RCT design

Exclusion
Criteria Other
chronic disorders
like
cardiovascular
disease, pregnan
patients

N=128

Inclusion
Criteria

(1) have a
confirmed
medical
diagnosis of type

Computer
based
diabetes self
management

Control
group: Usual
treatment

Dependent
HbA1C

Independent
Intervention
group: SMS
texting

Control
group: Usual
treatment

Dependent
HbA1C, risk
factors for
diabetes
related
complications

-HbAlc

Conducted at the
baselinebefore the
intervention and at 3
and 6 months from the
baseline

-chi-squared
test

-Analysis
through a
Comprehensiv
e Meta
analysis
Software
Version 2.0.

- IBM SPSS
24.0

-chi squ
analysis or
Fishero
test

T0. 50% (1
mmol/mol [95%
Cl 10.7
TO0. 3%])

in trials utilizing
cellular phones.

No evidence of
improvement in
depression,
quality of life,
blood pressure,
serum lipids, or
weight.

Analyses
suggested a
publication bias
based on Egger's
regression (P <
0.05).HbA1c
was reduced
significantly in
experimental
groups compared
to control groups
(P <0.001).

The effect size
for glycemic
control in studies
that used text
messaging only
was 44%. For
studies that used
both text
messaging and
the Internet, the
effect size was
86%.

Pending: It is
expected that this
programme will
be an alternative
offered to
diabetes patients
to master their
self <car

-Literature search
runs from inception
until November
2011, studies
published after not
included.

The authors only
reviewed published
studies.

It only included
English language
articles.

-Lack of blinding
conditions

- Use a conveniare
sampling method to
recruit participants
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https://doi.org/10.2337/dc13-1386
https://doi.org/10.1016/j.pcd.2014.03.004
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2014

programme for people existing
with poorly controlled nur se |

type 2 diabetes: A
study protocol.

Journal of Advanced

Nursing 74(1), 190
200.

https://doi.org/10.1111

/jan.13394

Yu, C., Parsons, J.,

Mamdani, M.,

Lebovic, G., Hall, S.,

diabetes
service on
heal th
outcomes for
people with
poorly
controlled
type 2
diabetes in
Singapore

To determine
the effect of a
web-based

-Cohort study
-Repeated
measures

Level IV

2 diabetes; (2)
are 21 years old
and above; (3)
have a recent
blood test result
of HbAlc >8%,
indicating poor
glycaemic
control; (4)
possess and use
smartmobile
phone (e.g.,
Samsung Galaxy
iPhone) in their
daily lives; and
(5) can speak anc
read English or
Chinese

Exclusion
Criteria

(1) have suffered
from severe
complications
such as acute
stroke, visual
impairment, or
renal failure that
interfere with
sel f <car
activities; (2)
have a history of
primary
psychiatric
conditions; and
(3) have reading
and hearing
difficulties.

Setting
Public acute
hospital in
Singapore

N=81
Mean age=57.2

Independent
Intervention
group:

l ed sel
management
programme
(NSSMP)
using a
smartphone

Control
group:
Nurseled
diabetes
(NDS):
Hospite
based service
that consists
of patient
education
sessions and
telephone
foll ow

Dependent
HbA1C,
systolic and

Questionnaires

assessing se#fficacy

(primary outcome)

-Independent-t
test

- Repeated
measures

analysis of
covariance

- Levene's test

-Modified
Grossman
Self-efficacy

management
skills in addition
to provided
services in
diabetes clinics in
Singapore
hospitals.

No improvement
in selfefficacy

Nonrrandomized
design
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Newt on, D. patient sel modelling and Inclusion diastolic every three weeks for for Diabetes during the study  Website use limited
(2014) A webbased management individual Criteria blood nine months before scale period but with
intervention to support intervention qualitative 75 year, at pressure, and nine months after increase in self
selfmanagement of  on interviews least one of LDL-C, and participants received -Summary of  care (asecondary
patients with type 2 psychological HbAlc > weight access to the website. Diabetes Self  outcome) and
diabetes mellitus: (selt-efficacy, systolic blood Care Activities lower diabetes
Effect on sel quality of life, pr essur e Independent Collected data on Measure distress than
efficacy, selfcare, and self-care) and mmHg, low Intervention HbAlc, systolic, and those who did not
diabetes distresBMC  clinical density group: diastolic blood -Diabetes use the seif
Medical Informatics (blood lipoprotein Diabetes pressure, LDEC, and  Distress Scale management
and Decision Making, pressure, cholesterol online weight every liree website.
14(1), 117117. cholesterol, (LbL-c) > companion months for nine
http://doi.org/10.1186/ glycemic mmol/L, or body months.
$1291101401173 control, mass index Control
weight) ( BMI ) > group: Usual
outcome kg/m2 treatment
Exclusion
Criteria
Canadian

Cardiovascular
Society class 3 ol
4

Has a history of
heart conditions,
non English
speakers, not
available for
follow-up, or had
no regular access
to the telephone
and internet.

Setting

Two family
practice units anc
two
endocrinology
clinics in
Toronto.
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Appendix B:

Mosbyods Level of Evidence
Level of evidence (LOE) Description
Level | Evidence from a systematic review or meta-analysis of all relevant

RCTs (randomized controlled trial) or evidence-based clinical practice

guidelines based on systematic reviews of RCTs or three or more

RCTs of good quality that have similar results.
Level Il Evidence obtained from at least one well-designed RCT (e.g. large

multi-site RCT).
Level llI Evidence obtained from well-designed controlled trials without

randomization (i.e. quasi-experimental).
Level IV Evidence from well-designed case-control or cohort studies.
Level V Evidence from systematic reviews of descriptive and qualitative

studies (meta-synthesis).
Level VI Evidence from a single descriptive or qualitative study.
Level VI Evidence from the opinion of authorities and/or reports of expert

committees.
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Appendix C
Thelowa Model
(Revised)

The lowa Model Revised: Evidence-Based

Practice to Promote Excellence in Health Care

?

State the Question or Purpose
Is this topic a No Consider another
priority? Issue / opportunity

€@ - 2 docison pom ©University of lowa Hospitals and Clinics, Revised June 2015
To request permission to use or reproduce, go to

DO NOT REPRODUCE WITHOUT PERMESSION hitp Jwww uihealthcare org/nursing-research-and-evidence-based-practice/

Figure 2. The lowa Model-Revised. Used/reprinted with permission from the University of lowa Hospitals and
Clinics, Copyright 2015.
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Appendix D
Permission to use lowa Model

Permission to Use The lowa Model Revised: Evidence-Based Practice to Promote Excellence in Health Care Yahoo/Inbox
f Kimberly Jordan - University of lowa Hospitals and Clinics <noreply@qualtrics-survey.com> = Sun, Nov 18, 2018 at 9:45 AM
J To: kristensimon@yahoo.com

You have permission, as requested today, to review and/or reproduce The lowa Model Revised: Evidence-Based Practice to Promote Excellence in Health Care.
Click the link below to open.

The lowa Model Revised: Evidence-Based Practice to Promote Excellence in Health Care
Copyright is retained by University of lowa Hospitals and Clinics. Permission is not granted for placing on the internet.

Citation: lowa Model Collaborative. (2017). lowa model of evidence-based practice: Revisions and validation. Worldviews on Evidence-Based Nursing, 14(3), 175-182.
doi:10.1111/wvn. 12223

In written material, please add the following statement:
Used/reprinted with permission from the University of lowa Hospitals and Clinics, copyright 2015. For permission to use or reproduce, please contact the University of lowa
Hospitals and Clinics at 319-384-9098.

Please contact UIHCNursingResearchandEBP@uiowa.edu or 319-384-9098 with questions.

« @ > .
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Appendix E
Gantt Chart
Objective/Aim Sub-Tasks Responsible Person Start Due Date Comments
Date
Major Task #1: Identify an evidencebased project (EBP) Quality Improvement (QIl) topic
Identification of project DNP Student 8/1/18 12/1/18
Confirm site for project DNP Student, DNP 11/1/18 | 12/1/18
implementation Program Director: Julie
Kathman
Meeting with content experts | Identify the needs of the organization DNP Student, Content | 11/1/18 | 12/1/18
(WahiawU Health). Experts: Lucio Pascua,
MD
Chief Medical Officer,
Cyndy Endrizal Ph.D.,
MPH, RDN, LD, FAND
Chief Quality Officer
Dietician
Extensive Literature Search Obtain guidelines from CINAHL, DNP Student 9/1/18 12/1/18
PubMed, Ebscohost to begin working on
proposal for a project.
Reviseproposal Prepare and submit capstone proposal f( DNP Student 2/20/19 | 4/1/19
chair to review (when identified).
Major Task #2: Train 50% of health care staff regarding
Produce a PowerPoint (ppt) or| Present to content experts revise accord| DNP Student 4/1/19 5/1/19
an educational board regarding to advice
the project anéhformation on
technologically based DSME tg
support and enhance diabetes
management in the clinic.
Hold an Inservice meeting to | Develop an attendance checklist to DNP Student, content | 4/1/19 4/31/19
present and promote capstone| determine the quantity of attendance. experts, Wa
project
Major Task #3: 40 participants will download and utilize the free, Care4Life smartphone application
Establish aellphonebased Present to content experts revise accord| DNP Student, content | 3/1/19 5/1/19
diabetes selfnanagement to advice Expert, project chair (Dr
education brochure to be used Rhea Faye Felicilda
the project Reynaldo)
Identify volunteers to participate All patients with T2DM presenting for Content experts, clinic | 5/1/19 5/31/19
in the project appointments to the clinic and are eligibl¢ staff
will be included.
Confirm status of project Content experts, DNP | 5/1/19 10/1/19
Student
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Project site changed to DSME Class. DNP Student 10/1/19 | 10/31/19

Communicate with registered dietitians

and content experts to implement the

project.

Prepare to implement the project, create

presentation board, and ppt.
Major Task #5: Implement Project
Interested participants to Assist dietitian with the finalization of the| DNP Student, content | 11/1/19 | 12/5/19 Enrollment
complete preselfFmanagement | class site experts, registered opens for the
through the Summary of Create a flyer to promote DSME class. | dietitians. first two weeks
Diabetes SelCare Activities ) of class.
Questionnaire (SDSCA). Discuss with content expert eligible DNP Chair changed.

participants based on inclusion criteria.

IMPLEMENT PROJECT!!!

-Prequestionnaire evaluation.
Major Task #4: 50% of the participants will have an increase in adherence and engagement to diabetes care
Collect postselfmanagement | The sample-test is anticipated to be DNP Student 1/1/20 1/10/20 All patient data

survey through the SDSCA

utilized to test with @onfidence interval
to analyze descriptive statistics or use
Microsoft Excel to aggregate the results
the pre and postel-management
questionnaire.

will be de
identified
before entering
Excelsoftware.

Major Task #5: The aggregate

posproject implementation will demonstrate at least a 0.5% decrease in hemoglobin Alc

Collect data Analyze the results of mean BG during t DNP Student 1/1/20 1/10/20 All patient datal
study period and produce graphs. will be de

identified
before entering
Excel software.

Major Task #6: Project completion

Evaluate and analyze the DNP Student 1/10/20 | 1/15/20

outcome of the capstone projec

Prepare to write up for project DNP Student 1/15/20 | 2/5/20

defense

Revise and complete the final DNP Student 2/5/20 2/20/20

paper

Major Task #6: Graduate

Graduate

DNP Student

May 2020
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Appendix A
Measurement Toelhe Summary of Diabetes S&fare ActivitiesPreQuestionnaire

The questions below ask you about your diabetescaedf activities during the past 7 days. If
you were sick during the past 7 days, please think back to the last 7 days that you were not sick.

DIET HEALTH CARE
How many of thdast SEVEN DAYS have you followed i FOOT CARE
healthful eating plan? On how many of the last SEVEN DAYS did you check your
feet?
0 1 2 3 4 5 6 7

1 2 3 4 5 6 7

On average, over the past month, how many DAYS PE
WEEK have you followed your eating plan? SMOKING

Have you smoked a cigaredteeven one puf§

o 1 2 3 4 5 6 7 .
during the past SEVEN DAYS?
On how many of the last SEVEN DAYS did you eat five No Yes.
or moreservings of fruits and vegetables? o If yes, how many cigarettes did you
smoke on an average day?
o 1 2 3 4 5 6 7

o Number of cigarettes:

On how many of the last SEVEN DAYS did you eat hig
fat foods such as red meat or ftdt dairy products?

o 1 2 3 4 5 6 7
EXERCISE MEDICATIONS
On how many of the last SEVEN DAYS did you On how many of the last SEVEN DAYS did you take your

participate in at least 30 minutes of physical activity? = recommended diabetes medication?
(Total minutes of continuous activitincluding walking).

0

1 2 3 4 5 6 7 o 1 2 3 4 5 6 7

On how many of the last SEVEN DAYS did you
participate in a specific exercise session (such as
swimming, walking, biking) other than what you do
around the house or as part of your work?

0

1 2 3 4 5 6 7

BLOOD GLUCOSE TESTING

On how many of the last SEVEN DAYS did you test yo
blood sugar?

0

1 2 3 4 5 6 7

On how many of the last SEVEN DAY&d you test your
blood sugar the number of times recommended by you
health care provider?

0

1 2 3 4 5 6 7
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AppendixF2
Measurement Toelhe Summary of Diabetes S&lfare Activities PosQuestionnaire

The questions below ask you abgatr diabetes selfare activities during the past 7 days. If
you were sick during the past 7 days, please think back to the last 7 days that you were not sick.

DIET

HEALTH CARE

How many of the last SEVEN DAYS have you followed a
healthful eatingplan?

o 1 2 3 4 5 6 7

On average, over the past month, how many DAYS PER
WEEK have you followed your eating plan?

0o 1 2 3 4 5 6 7

On how many of the last SEVEN DAYS did you eat five or
more servings of fruits and vegetables?

o 1 2 3 4 5 6 7

Onhow many of the last SEVEN DAYS did you eat hifgih
foods such as red meat or ftdlt dairy products?

0o 1 2 3 4 5 6 7

FOOT CARE
On how many of the last SEVEN DAYS did you check yo
feet?

0O 1 2 3 4 5 6 7

SMOKING
Have you smoked a cigaraiteeven one puff during the
past SEVEN DAYS?
No Yes.
o If yes, how many cigarettes did you smoke
on an average day?
o0 Number of cigarettes:

EXERCISE

MEDICATIONS

On how many of the last SEVEN DAYS dydu participate in
at least 30 minutes of physical activity? (Total minutes of
continuous activity, including walking).

o 1 2 3 4 5 6 7

On how many of the last SEVEN DAYS did you participate
a specific exercise session (such as swimmviradking,

biking) other than what you do around the house or as part
your work?

0O 1 2 3 4 5 6 7

On how many of the last SEVEN DAYS did you take your
recommended diabetes medication?

0O 1 2 3 4 5 6 7

1-MONTH PROGRESS CHECK

BLOOD GLUCOSE TESTING

On how many of the last SEVEN DAYS did you test your
blood sugar?

o 1 2 3 4 5 6 7
On how many of the last SEVEN DAYS did you test your
blood sugar the number of times recommended by your he

care provider?

o 1 2 3 4 5 6 7

0 Did you have any difficulty logging your blood glucoseg
levels daily into the application? Yes/ No

0 What are the positive benefits you gained from using

smartphone application?

O«

Did you ever feel overwhelmed or frustated using the
smartphonepplications? Yes / No

Do you feel more in control of your Diabetes? Yes /N
Are your more aware of how diet and exercise impact
your blood glucose values? Yes / No

Did you make any diet or exercise changes while usir
the smartphonepplication? Yes / No

0 Are you going to continue using the app? Yes / No

O¢ O«

O«
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AppendixG
Presentation Board

| ‘ &
caredlife-

Carediife? by T Tt s e

g

‘FIGHT DIABETES!!

*How about costs?

Is it Safe?

caredlife
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