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ABSTRACT

Introduction: Non-adherence to medicationsis a widespread issue that causes high costs all around the world(Cutler, 2018). Diabetes melli-
tus (DM)is a chronicdisease with a high prevalencerate dueto lifestyle changes thatresultin less physical activity and increased obesity
(Goyal 2022). Method: A quasi-experimental research design was used to evaluate the influence of the e-WAITbox pill organizer on prescrip-
tion adherenceamong elderlydiabetic patients in Koronadal City, South Cotabato. The elderly diabetes patients wereidentified using pur-
posive sampling based oninclusionandexclusion criteria. Result: No significant differencein FBS levels before, during, andafter the inter-
vention in both groups. In terms of medication adherence, before theintervention, majority reported difficulties in remembering medica-
tions, butafter theintervention, there was a significantimprovementin the treatment group. For the effect size, overall findings, highlight
thatthe e-WAITBox pill organizer was effective in enhancing medication adherence but notin managing FBS |evel.Conclusion: According to
the study's findings, both groups are notsignificant for FBS(fasting blood glucose) outcomes; however, for medication adherence, the
treatmentgroupis significant with the product. Furthermore, according to the study, the e-WAITBox pill organizerisineffective at regulating
FBSlevels in both groups, exceptthatit helpsincrease medication adherence among patients. Other methods/parameters,suchas HbA1C,
aresuggested forfurther intervention.

INTRODUCTION

Medication adherence, or taking medications correctly, is defined as the extent to which patients take medicationasprescribed by their
doctors (U.S. Food and Drug Administration, 2019). The American Medical Association (2019) saidthata patientis considered adherent if
they take 80% of their prescribed medicine(s). If patients take less than 80% of their prescribed medication(s), they are considered as non-
adherent. Medication non-adherenceis a widespread problem that causes high costs worldwide (Cutler, 2018). Especially in chronic
conditions withlong-term therapies, adherenceisimportantto achievetarget outcomes butis often low (Sabate, 2018).

Medication non-adherenceis a serious challenge to the self-management of DM among adults with DM, especially among older adults
(Ningze, 2020). Wherein, older patients often find medication adherence difficult, APharmacy Times (2018) reported almost 20 % of
community-dwelling el ders (65 years or older) take 10 or more medi cations. Sadly, multiple medication usecreated and contributed to
adherencechallenges in theaging population. Although non-adherence to prescribe medications affected all patients, regardless of their
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agegroup, older adults were more susceptible to non-adherence because of cognitiveand functional impairments, the prevalence of
multiple comorbidities, and medications, as well as age-related changes in pharmacokinetics and pharmacodynamics. (Ningze, Xie, Chen,
2020)

In the Philippines, diabetes mellitus ranked as the fourth leading cause of deathin 2020, with a staggering count of 37,265 fatalities,
following heartdiseases (99,680), cancer (62,289), and cerebrovascular diseases (59,736), according to data fromthe Philippine Statistics
Authority. These alarming numbers highlighted the significantimpact of diabetes, whichis often referredto as a "silent and persistent
proble”.n South Cotabato, with a population of 975,476, Philippines Statistics Authority datarevealed that21.1%ofthe po pulation has
diabetes mellitus, further emphasizing the urgent need to address this growinghealth concern.

The objective of this study, entitled "Assessment of the e-WAITBox Pill Organizer for Medication Adherence among Elderly Diabetic Patients
of Koronadal City, South Cotabato," is to evaluate the effectiveness of the e-WAITBox pillorganizer asanelectronic tool for enhancing
medication adherencein elderly patients. Theterm "e" represents electronics, whichwill beincorporated into the study's product. "WAIT"
stands for "Ways to Adhere, Improve, and Test," emphasizing the importance of adhering to medication schedules. The connection
between "WAIT" and "Schedule" signifies that medications in the pill organizer must wait for their designated time for administration. The
e-WAITBox pill organizer is a versatile compliance aid consisting of 28 compartments, withfour compartments used daily for mor ning,
noon, afternoon, and night doses, effectively covering seven days. Itfeatures a dailyreminder/alarm systemthat can be setfor four groups,
alongwith a clockand LCD screen. Its compactsize allows for easy portability, making it valuable in assisting older individuals with
medication managementand prescription adherence (Souza & Santana, 2017). This study aims to determine the efficacy of the e-WAITBox
pill organizer in promoting medication adherence among Elderly Diabetic patients, providing valuableinsights for improving h ealthcare
outcomes and addressing adherence challenges in this population.

METHODS

RESEARCH DESIGN

The study used a quasi-experimental designto assess the effectiveness of the e-WAITBox pill organizer inimproving medicationadherence
among elderly diabetic patients. Itinvolved a treatment group that received the intervention withthe e-WAITBox pill organizer and a con-
trol group thatdid notreceive theintervention. Baseline measurements were taken beforetheintervention, and post-intervention meas-
urements were taken afterward. The e-WAITBox pill organizerfeatured a daily reminder system and compartments fororganizing medica-
tions. Statistical analysis was performed to compare the outcomes between the treatment and control groups.

POPULATION AND SAMPLING TECHNIQUE

The study utilized purposive sampling, whichinvolved carefully selecting participants who met specificcriteriarelevant to the research.
This approach ensured thatthe chosen participants accurately represented the target population of elderlydiabetic patientsin Koronadal
City, South Cotabato. The study included a total of thirty participants, divided equally into a controlled group and an uncon trolled
group.The participants were sel ected based on their availability and purpose. Inclusioncriteria for participantselectionincluded being 60
years old or above, having diabetes mellitus, not using any medicationadherence tool, havingmultiple medications,and havingor not hav-
ing comorbidities. Participants werealso required to be capable of answering the survey questionnaire or havean assistantavailableto as-
sistthem. Exclusion criteriaincluded individualsbelow 59 years old, those who were not considered elderly diabetic patient s, individuals
without multiple medications, andthose who were not willing to participatein the study.

RESEARCH INSTRUMENT
The researchers utilized a validated guide questionnaire for assessing Elderly Diabetic patients. The survey questionnaire wa s used to assess
the e-WAITBox Pill Organizer for Medication Adherence among Elderly Diabetic Patients inKoronadal City, South Cotabato.

To collectdatafromthe participants, theresearchers conducted a survey using The Malaysian MedicationAdherence Scale (MALMAS).
MALMAS possessed internal consistency and stable reliability. Itisalsoa reliableand valid instrumentandcanbeused for assessing the
medication adherence of elderly diabetic patients (Chuaetal, 2015).

The firstitem of the MALMAS has fiveresponses:(1) All thetime, (2) Often (> 15 butless than 1 month), (3) Sometimes (6 —15 times), (4)
Rarely (1-5times)and (5) Never. Theseresponses were scored according to thatused by the MMAS-8. The other seven items were given a
dichotomous response of “Yes” or “No”. The responsesinthe MALMAS were scored based on the MMAS-8 wherethetotal score ranged
from 0 to 8. Both instruments categorized medication adherence based on the total scores obtained: 60-70 (Moderate / Fair);<60 (Poor);
>70 (Good).For fasting blood glucose range for normal (80-100mg/dL), for impaired blood glucose (101-125 mg/dL), for diabetic (126+).
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DATA GATHERING PROCEDURE

In gathering data, theresearchers drafted a formal letter of requestto obtain permissionfromrelevantauthorities suchas the City Health
Office, the Local Government Unit of Koronadal City, and the respective Barangays. Additionally, theresearchers seek consent from the
author of the Malaysian Medication Adherence Scale (MALMAS) through a consent | etter. Theresearch team developed and validated a
pre-and post-questionnaire, and after obtaining the necessary permissions, the study commenced. To ensureethical and inclusive data
collection, theresearchers strictly adhered to principles of non-discrimination, employed appropriate sampling techniques,and addressed
potential biases throughoutthestudy. Onceeligible participants wereidentified, pre-questionnaires werethen distributed, and fasting
blood sugar (FBS) laboratory tests were conducted in both groups. Additionally, participants in the treatment group received the e-
WAITBox pill organizer intervention. Theintervention phase began, andparticipantsin the treatmentgroup received regularupdates and
reminders about the e-WAITBox pill organizer to ensure compliance. FBS measurements were taken for both thetreatment and control
groups attheonsetof the interventionand after two months. Subsequently, post-questionnaires were administered, and data was collect-
ed, compiled, analyzed, andinterpreted. To further examine and compare the outcomes between the experi mental and control groups, the
collected data was forwarded to a statistician for further analysis.Throughoutthe entire researchprocess, utmostcare was takento main-
tain confidentiality, ensure participant safety, and uphold the scientificrigor of the study.

DATA ANALYSIS

The study utilized descriptive andinferential statistics to analyze the data and answer the research questions. Descriptive statistics, suchas
the mean and standard deviation, were used to understand the average level and variability of fasting blood sugar (FBS) among elderly dia-
betic patients. Anindependent t-testand ANOVA were conducted to determineif there was a significant differencein FBS levels before and
after using the e-WAITBox pill organizer. The statistical tests aimed to assess the effectiveness of the eWAITBox in managing FBS levels. The
significancelevel of 0.05 was employed to determine statistical significance. Overall, these statistical analyses provided valuable insights
into theimpactof the e-WAITBox pill organizer on FBS levels among el derly diabetic patients.

RESULTS AND DISCUSSION

Level of Indicator

To determinethe efficacy of e-WAITBox Pill organizer for Medication Adherence among Elderly Diabetic patients in Koronadal
City, South Cotabato, the FBS and medication adherence among patients were measured before and after the intervention process. Overall
resultsareshowninTablel.

FBS

Test Variables Mean SD Remarks
(mg/dl)

Pre-intervention 164.2 74.46 Diabetic
Treatment Group Intervention 156.58 68.90 Diabetic
Post-intervention 155.12 68.65 Diabetic
Pre-intervention 145.80 34.20 Diabetic
Control Group Intervention 145.39 34.33 Diabetic
Post-intervention 146.08 34.58 Diabetic

FBS: (normal: 80-100mg/dL); 101-125 mg/dL (Impaired Glucose); 126+ (Diabetic)
Table 1: Overall FBS Mean of Elderly Diabetic Patients for Pre-Intervention, Intervention, and Post-Intervention

Table 1 shown theresults amongtestvariables forboth the treatment group and the controlled for the pre-intervention (pre-test), inter-
vention (1stmonth), and the post-intervention (2nd month) of the fasting blood sugartest. Afasting blood sugartestisused to assesshow
much glucose (sugar)isintheblood, anditis widelyused to screen for pre-diabetes or diabetes (Campbell 2023).

The test outcome for the treatment group obtained the following results; for the pre-interventionthe mean was 164.02 mg/dl, the inter-
vention (1st month of FBS) is 156.58 mg/dl, and the post-intervention (final test of FBS) was 155.12 mg/dl, these values showed a de-
creased FBS testresults from the pre-intervention (pre-test) to the post-intervention (final test). Asubstantial positive correspondence was
discovered between pillboxuseandsugartest, resultingin a greater rate of test results among patients who routinely used a pillbox com-
pared to others, and patients were satisfied that they utilized it (Loripoor 2020).

The test outcome for the control group, on the other hand, are thefollowing; for the pre-test meanis 145.80mg/dl, the 1st month of FBS
mean is 145.39mg/dl|, and thefinal test of FBS mean was 146.08 mg/d|, these values shown steady difference despite of minor alterations;
however, the results did notreach the significant|evel to establish that there were significant modifications. In general, pillboxusecan en-
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hance medication adherencein older persons, henceitissuggested for enhancing medication adherence and mitigating the effects of non-
compliance (Heidari, 2020). In addition, this table shown participants were all categorized as diabeticbased on their FBS results from pre-
intervention (pre-test) until post-intervention (final-test). This agreed with the study indicated that diabetes or termed as “diabetic” was
identified when fasting blood glucose levels reach 126 mg/dL (7 mmol/L) or above on two separate measures (WHO2023).

Overallresults revealed thatthe level of FBSin thetreatmentgroup had substantially decreased post-intervention. The FBS value was
found to decreaseat 155.12 post-intervention as compared to 164.2 (pre-intervention) priorto the e WAITBox Pill organizerintervention
for the treatment group. Meanwhile, the FBS level for the control groupremains almostthe same before, during, and after the study.

This conformed with the study of Eshete (2023), that patients who received the interventionsignificantlyreduced mean fasting blood gl u-
coseafter anintervention. Furthermore, patients who received a pillbox intervention hadsignificantlylower FBS levels than patients who
received their medicationsin the usual way. The pillbox intervention hel ped patients to take their medications more consistently, which | ed
to improved FBS levelsin thetreatmentgroup (Vries, et.al, 2017).

Analysis Before and After e-WAITBox Pill Organizer Intervention

Expected Before After
ideal re-
ITEMS ':::n:: YES NO | Remarks | YES NO | Remarks

Do you ever feel hassled aboutstickingto No 0% 100% Good 0% 100% Good
your treatmentplan?
When you travel or leave home, do you
sometimes forget to bring along your No 26.7% 73.3% Good 6.7% 93.3% Good
medicine?
D ti f t to tak
mc;d‘i’:i“nes?ome tmes Torget to take your No 533% | 46.7% Poor 6.7% | 933% | Good
People sometimes miss taking their medi-
cines for reasons other than forgetting.
Thinking over the past 2 weeks, were No 86.7% 13.3% Poor 6.7% 93.3% Good
there any days when you did not take
your medicine?
Do you have difficulty {gmRuifing g No 53.3% | 46.7% Poor 20% | 80% Good
takeall yourmedicine?
When you feel like your symptoms are
under control, do you sometimes stop No 46.7% 53.3% Poor 26.7% 73.3% Good
taking your medicines?
Did you totakeall your medicines yester-
day? Yes 100% 0% Good 100% 0% Good
Haveyou ever cut back or stopped taking
your med|C|neW|thoutteIIlngyourdoc'tor No 40.0% 60% Moder- 33.3% 66.7% Moder-
becauseyou felt worse when you took it? ate ate

Overall mean 50.84% | 49.16% Poor 25.01% | 74.98% Good

Ratings for Medication Adherence:<60 (Poor); 60-70 (Moderate / Fair); >70 (Good)
Table 2.1: Treatment group Mean for Medication Adherence of Patients Before and After e-WAITBox Pill Organizer Intervention

The study found that 100% of participants did not experience hassle about sticking to their treatment plan, both beforeanda fter the study.
This indicated highmedicationadherence, whichisimportant for managing chronicconditions and achieving optimal health outcomes. Itis
importantto notethat high adherence to medication meansthatindividuals consistentlyfollow their prescribed treatment plan, takingthe
rightdose of medication attherighttime, in theright way, andwith therecommended frequency (FDA,2016). Adheringto medi cation as
directed by a healthcare professional can contribute to maintaining good health andeffectively managing medical conditions (Olsson,
2021).

The study found that 26.7% of participants forgot to bring their medicine when they traveled or left home. However, this numb er de-
creased to 6.7% after the study. Furthermore, 73.3% were ableto bring their medicine when they traveled or | eft home before study. How-
ever, this number increased after the study to 93.3%. The study's findings highlighted theimportance of being prepared and organized
when traveling or going on vacation, layout the medications patients need in their original containers so subjects less likely to forget the
medication, andbeing prepared and organized can save the patient from anxiety of forgetting orlosing the medication (Hemphill 2022).
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Inaddition, the study foundthatthere was a significantimprovementin medication adherence after the study. Before thestudy, 53.3% of
participants reported sometimes forgetting to take their medicine. However, after the study, only6.7% reported forgetting to take their
medicine, indicating a substantial decrease inforgetfulness anda higher level of adherence. Furthermore, before 46.7% of participants re-
ported not forgetting to take their medicineandtherewas a significantincrease after thestudyto 93.3%, demonstrating a s trong im-
provementin adherencelevels. Forgetting to consider doing something was unavoidable, but not taking care of administering medications
atthe appropriate time might have serious consequences (Cossart2022).

The study found thatthe participants' medicationadherenceimproved significantlyafter the study. Before the study, 86.7% of participants
reported missing taking their medication on some days for the past two weeks. However, it significantly decreased to 6.7% pos t-
intervention. Furthermore, only 13.3% reported not missing to take their medication pre-intervention and after thestudy there were an
increaseto 93.3%, indicating high adherence. Additionally, it was important to note thatforgetting or skipping your medications can cause
serious consequences. For example, if a patient takingmedicationfor a chronic condition such as diabetes or hypertension, missing doses
canincreasetherisk of complications, suchas heartattackor stroke (Nazario,2018).

In terms of the difficulty in remembering to take the medicine, before the study, 53.3% of participants reported having diffi culty remember-
ing to take their medication. However, after the study, only20% reported experiencingdifficulty in remembering, indicatinga decrease in
this issueand a higherlevel of adherence. Additionally, before the study, 20% of participants reported not having difficulty inremembering
to taketheir medicationwhiletherewas anincrease to the adherence (80%) post-intervention, indicatinganimprovement in adherence
levels. Thestudy's findings highlighted theimportance of interventions that can help to improve medicationadherence. By providing edu-
cation, counseling, reminders, andsupport, healthcare providers can help patients take their medication as prescribed andimprove their
health outcomes. (Castel, 2018).

The study revealed a positive shiftin medication adherence among participants. Prior to the study, 46.7% of participants rep orted occa-
sionally discontinuing their medication when their symptoms were under control, indicating a poorlevel of adherence. However, following
the study, this behavior decreased to 26.7%, signifying an improvementin adherence. Furthermore, before the study, 53.3% of the partici-
pants consistently adhering to their medication even when their symptoms were under control and73.3% of participants reported post-
intervention, demonstrating a higher level of adherence. Thisimprovementin adherenceis crucial as non-adherence to prescribed medica-
tions canhaveserious consequences, including increased mortality and hospitalization rates. People die because they do not take their
prescriptions exactly as advised by their doctors. Using medications appropriately attherighttimeand intheright method can usually pre-
vent health issues from worsening while also | owering the risk of dying or being hospitalized (Healthcare Associates, 2018).

The study found that none of the participants reported forgetting to take their medications yesterday, both before andafter the study. This
indicated a high level of medication adherence among the participants, which was important for maximizing therapeuticbenefits and im-
provingtreatmentoutcomes. Itisindeed importantto adhereto medicationschedules and take medications as prescribed by healthcare
professionals. Adhering to medication regimens ensures that the body maintains an effective level of the drug consistently, maximizing its
therapeutic benefits and improving treatment outcomes (HealthyMePa, 2018).

In terms of cutting back or stopping taking medicine without telling the doctors, 40% of participants admitted to cutting back or discontinu-
ing their medication withoutinforming their doctor dueto feeling worse when takingit, indicatinga poorlevel of adherence. However,
following the study, there was a positive shiftin these numbers, with only 33.3% of participants reportingsuch behavior. Furthermore,
there were 60% participants before the study responded thatthey did notengagein cutting back or stopping their medication without con-
sulting their doctor whiletherewas anincreaseto 66.7% participants reported post-intervention. Itis importantto note that patients often
discontinue medication for various reasons, including forgetfulness, perceived i mprovementin symptoms, and skepticism regarding the
effectiveness of the medication. These factors contribute to non-adherence andcanhave detrimental effects on healthoutcomes (Golin,
2017).Thus, the observed improvementin adherence was significantasitsignified a positive changein patientbehavior towards better
medication managementand communication with healthcare providers.

Overallresults demonstrated that the level of medication adherencein thetreatment group had substantially increased post-intervention
with the e-WAITBox Pill organizer. Medication adherence was found toincreaseat74.98%to manage their diabetes as compared to
49.16% prior to the e-WAITBox Pill organizerintervention. This findingindicated theimportance of the e-WAITBox Pill organizer as a tool to
enhancethelevel of medicationadherence among respondents. The positive effects of pillboxused on medication adherence wer e at-
tributabletoits reminder effects. Considering that forgetfulness was a significant factor behind poor medication adherence (Mehdinia, A.
et. Al 2020).
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Expected Before After
ITEMS ideal re- YES NO | Remarks | YES NO | Remarks
sponse
Do you ever feel hassled aboutstickingto | No 0.0% 100.0% Good 0.00% 100.0% | Good
your treatmentplan?
When you travel or leave home, do you | No 40% 60% Moder- 20% 80% Good
sometimes forget to bring along your ate
medicine?
Do you sometimes forget to take your | No 40% 60% Moder- 33.3% 66.7% Moder-
medicine? ate ate
People sometimes miss taking their medi- | No 73.33% | 26.67% Poor 66.7% 33.3% Poor

cines for reasons other than forgetting.
Thinking over the past 2 weeks, were
there any days when you did not take
your medicine?

Do you have difficulty remembering to | No 66.7% 33.3% Poor 66.7% 33.3% Poor
takeall yourmedicine?
When you feel like your symptoms are | No 93.3% 6.7% Poor 73.3% 26.67 Poor

under control, do you sometimes stop
taking your medicines?

Did youtotakeall yourmedicines yester- | Yes 93.3% 6.7% Poor 80% 20% Poor
day?
Haveyou ever cut back or stopped taking | No 93.3% 6.7% Poor 93.3% 6.7% Poor

your medicine withouttelling yourdoctor
becauseyou felt worse when you took it?

Overall | 62.50% 37.51% Poor 52.49% | 47.51%
mean

Rating for Medication Adherence: <60 (Poor); 60-70 (Moderate / Fair); >70 (Good)
Table 2.2: Control group Mean for Medication Adherence of Patients Before and After the Study

Overallmean

A study was conducted to assess medicationadherence among participants. Before and after the study there were none of the participants
reported feeling hassled aboutsticking to their treatment plan. Thisindicated thatall participants reported notfeeling hassled about adher-
ingto their treatment plan. Missing or delaying medication canhave unexpected i mpacts. This is particularlyapplicable if you skip many
doses (Nazario, 2018).

Another question thatwas asked was whether participants sometimes forgot to bring their medication when traveling or leaving home.
Beforethe study, 40% of participants reported forgetting to bring their medication, while 60% reported not forgetting. This suggested a
moderateadherencerate. However, after the study, only 20% of participants reported forgetting to bring their medication, while 80% re-
ported not forgetting. This suggested that theinterventions that wereimplemented during the study were effectiveinincreasing medica-
tion adherenceamong participants. When traveling, itwas importantto carry medicationsincarry-onluggage. Anindividual should pack
your medicationsin theiroriginal, labeled containers and bring enough medication for the entiretrip, plusanextra day or two in case of
delays. Anindividual should alsostore your medicationsina cool, dry placeathomeand when traveling. Keep medications out of direct
sunlightanddo notstoretheminthe bathroom. Anindividual should also keep medications out of reachof children and pets. If a person
has any questions about storing or traveling with medications, be sureto talk to the doctor. (Resident Care Pharmacy, 2021).

In addition, before the study, 40% of participants reported stoppingtheir medication when their symptoms were under control, while 60%
reported notstopping. This suggested thata majority of participants reported notstopping their medication when their symptoms were
under control, indicatinga moderate adherencerate. However, after the study, only 33.3% of participants reported stopping theirmedica-
tion, while 66.7% reported not stopping. This suggested a shift towards highadherence among the participants after the study. Skipping a
doseor several can havea significantinfluence on your health depending on the medicine, as manymedications will not be ef fectiveifyou
do not take them when and how they areintended to be taken, particularly when you missed numerous doses (Hinck, 2020).

Another question that was asked was whether participants had difficulty remembering to take all their medicine. Beforethestudy, 73.3%
of participants reported difficulty in remembering to take their medication, while 26.67% reported no difficulty. Thisindicated a lower ad-
herencerate. However, after the study, the proportion of participants reporting difficulty in rememberingto take their medication re-
mained high, with 73.3% reporting difficulty and 26.67% reporting no difficulty. This suggested that there was no significant change in ad-

GSJ© 2024
www.globalscientificjournal.com



GSJ: Volume 12, Issue 2, February 2024
ISSN 2320-9186 896

herencerates for this questionafter the study. Forgetting to do somethingis unavoidable, butfailing to take medicationson timecan have
significant repercussions (Cossart 2022).

In terms of the forgetfulness to take the participants medication, beforethe study, 66.7% of participants reported sometimes forgetting to
taketheir medication, while 33.3% reported notforgetting. This suggested a moderate adherence rate. However, after thestudy, the pro-
portion of participants reporting forgetting to take their medicationincreased to 66.7%, while the proportion reporting notforgetting de-
creased to 33.3%. This suggested thatthere was a shifttowards loweradherence rates after the study. Misseddosages could be regarded
froma perspective of patient noncompliance. If a patient missed one or more doses, consumethenextdoseatthe usualtime and in the
usualamount. Take not morethan whatthe physician has prescribed (Gilbert, 2018).

Another question that was asked was whether participants had missed taking their medication for reasons other thanforgetting. Before the
study, 93.3% of participants reported missing their medication, while 6.7% reported not missing. However, after the study, the proportion
of participants reporting missing their medicationincreased to 53.3%, while the proportion reporting not missing decreased to 46.7%. This
suggested thattherewas a shifttowards moderate adherence rates after the study. When a person takes a prescription on a regular basis,
the body achieved a "steady state" in whichthe quantity of drug entering the body equals the amount of drug leaving your body (Anderson
PharmD, 2022).

In terms of cutting back or stopping taking the medicine, before and after the study, the data shows thattherewere93.3% of participants
reported cutting backor stopping their medication withoutinforming their doctor because they felt worse when they took it, while 6.7%
reported notdoing so. This suggested a pooradherencerate. This suggested thatthere was a consistent| ower adherence rate. Even if a
person starts to feel better, refrainfrom discontinuing the prescription medication unless the doctor suggested itis safe (NIH, 2022).

Overall statistical mean of medication adherencein the control group, obtained no significantchangesontheir medication adherence,
hence, insignificantresults occurred. The findings of this studywere consistent with the findings of other studies. For instance, a study by
Heidari (2020)found thatthere was no significantchangein medicationadherenceinthecontrol group. Similarly, a study by Dehghan, et
al.(2020)found that medication adherence didnot change drastically inthe control group. Furthermore, non-adherence to diabetes medi-
cation can cause serious consequences. Furthermore, a study by Alrahbeni (2019) found that noncompliance with diabetes medication was
associated with poorglycemic control, suboptimal benefits from prescribed medicines, increased medical expenses, and increased mortali-

ty.

Test variables T SD T/F P value Remarks*
(mg/dL) value
Pre-intervention 164.2 74.5
i 156. .
T:(e)ztment InteFr)ventlon 26.6 68.9 0.071 0.932 Not significant
group _ Post- 1551 | 687
intervention
FBS Pre-intervention 145.8 34.2
Intervention 145.3 343 g
Control group 0.001 0.999 Not significant
_ Post 1461 | 346
intervention

*Calculationwas performed at 0.05 level of significance using ANOVA
Table 3.1: Testing the Significant Difference of FBS of Elderly Diabetic Patients Before and After using the e-WAITBox
Pill Organizer

Based on thestatistical test, treatment group and control group results revealed that there was no significant difference (p >0.05) among
the level of FBS before, during, and after the e-WAITBox pill organizerintervention among elderlydiabetic patients. This means that the
level of blood sugardid notsignificantly decrease post-treatment. Theinterventionfavorableimpact on FBS, although therewasnota sig-
nificant distinction between theintervention and the control group (Kumar, et. Al 2018).

The mean onfasting bloodsugarlevel for thetreatment group was 164.2 mg/dLatbaseline, 156.6 mg/dLduring the intervention, and
155.1 mg/dLatfollow-up. The mean on fasting bloodsugarlevel for the control group was 145.8 mg/dLatbaseline, 145.3 mg/dLduring the
intervention, and 146.2 mg/dLatfollow-up. Thestudy's findings suggested that the e-WAITBox pill organizerdidnot have a significant im-
pacton fastingblood sugarlevelsin elderly diabetic patients. However, the study found that the e-WAITBox pill organizer was well-received
by participants and thatithelped them to improve their medication adherence.
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Blood glucose monitoring aided inidentifying shifts in the fluctuation of blood glucose (sugar)levels thattook placeinrelationto diet, ex-
ercise, medicines, and medical conditions connected to blood glucose changes, such as diabetes mellitus (Zubair,2023). Thefasting blood
sugar resulted for the treatment group from the pre-intervention (pre-test) until the post-intervention (final test) had smallamounts of
changes regarding the outcomes. However, the changes obtained did not meet the level standard to concludethattherewas a significant
level duringtheintervention. The primarythingthatan individual cando to control diabetes is to keep track of the blood sugarlevels on a
regular basis. Inevitably be able to observe what causes the level to rise or fall, such as consuming differentfoods, taking medication, or
exercising (Centers for Disease Control and Prevention2022).

Inthe course of the control group, the fastingblood sugar test after the study from pre-test until the post-test had no significant changes.
Furthermore, as we can observe, thevalue decreased by a small amount; however, it was still notan indication to achieve thelevel of sig-
nificance. Itis well established that more frequent blood glucose monitoring leads to improved control and general health ma intenance and
monitoring and managing bloodglucoselevelsisanabsolute mustfor maintaining diabetic control (PCORI, 2023).

Test variables Mean SD e P value Remarks*
(%) value
Treatment Before 49.16 31.66
2.68 0.0314 Significant
L group After 74.99 3241
Medication
adherence Before 37.51 33.59
Control Group 1.98 0.0876 Not significant
After 47.51 32.16

*Calculation was performed at0.05 level of significance using a t-test

Table 3.2: Testing the Significant Difference of Medication Adherence of Elderly Diabetic Patients Before and After using

the e-WAITBox Pill Organizer
Based on a statistical test, the treatment group's “p” value was less than0.05 compared to the control group. Therefore, there was a signif-
icantdifference (p<0.05) inthelevel of medicationadherencein thetreatment group before and after thee-WAITBox pill organizer inter-
vention —indicatingits efficacy inenhancing the level of medication adherence among patients, meanwhile, control group results werenot
significant to medication adherence beforeand after the conduct of the study. According to a study of Dehghan, et. al (2020), medication
adherence was significantly higherafter theintervention, in theintervention groupcompared to the control group.

The mean for medication adherence for the treatment group was 49.16% before the study and 74.99% after the study. The mean medica-
tion adherence for the control group was 37.51 before the study and 47.51 after the study. The study's findings suggested that the e-
WAITBox pill organizer have a significance for the treatment group. Wherein, the use of straightforward medi cation reminders, like pillbox-
es, was seen potentially beneficial and economically strategic for overcoming ol der individuals' forgetfulness and encouraging th e proper
taking of medicines. (Heidari, et. Al 2020). The study's findings revealed that the treatment group's medication adherence was noticeably
higher than that of the control group. They indicated that the treatment group may have seen this change because of receiving greater
assistance and information regarding their medicine (Zhang, M. et. Al 2022).

Analysis With and Without e-WAITBox Pill Organizer Intervention

Mean
Test variables SD T/F value P value Remarks*
(meg/dL) ’
FBS With 155.12 68.65 0.207 0.652 Not significant
Without 146.08 34.58

*Calculation was performed at0.05 level of significance using a t-test
Table 4.1: Testing the Significant Difference of FBS of Elderly Diabetic Patients With and Without using the-WAITBox
Pill Organizer

Based on the statistical test, results revealed that there was no significant difference (p>0.05) on thelevel of FBS among patients who un-
derwent the e-WAITBox pill organizerintervention andthose who did not. This means that thelevel of bloodsugar did not significantly
decreasein both groups. Based on thejournal from Diabetes Carein 2015, ittook time for some treatments to affect FBS. If thestudy was
notlongenough,itmay nothave been ableto detect the differencein FBS between treatmentand control groups. According to Smith, M.
et. al (2022), theirstudy stated, the control groupdidnot get a pillbox, while the pillboxgroupreceived instructionson howto use one to
ensure proper medicine administration. The outcomes demonstrated that there was no significant differenceinthelevels of FBS between
the two groups. In the pillboxgroup, the mean FBS level was 120mg/dL, whileitwas 122 mg/dL for the control group. The pillbox proved
ineffectivein reducing FBS levelsinpersons with type 2 diabetes, according to the study's authors. They suggested thatthelack of signifi-
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cancemightbeduetothe small samplesize or thefactthatthe participants were not well-matched. Therefore, usersand non-users of e-
WAITBox pill organizers are shown to not be significantin terms of using the FBS as a parameter.

Test variables N:;?" SD T/Fvalue P value Remarks*
0
Medication With 77.99 32.407 2.4944 0.0413 Significant
adherence Without 47.51 32.154 &

*Calculation was performed at0.05 level of significance using a t-test
Table 4.2: Testing the Significant Difference of Medication adherence of Elderly Diabetic Patients for With and Without using
the e-WAITBox Pill Organizer

For medication adherence, there was a significant differenceinthelevel of medication adherence among patients using the e-WAITBox pill
organizerintervention compared to the patient without using the e-WAITBox —indicating its efficacy to enhancethelevel of medication
adherenceamong patients, sincethe p<0.05. According to Schwarts, J. (2016), pillboxes were useful tools to improve medication adher-
ence. Most participants used pillboxes as a managementtool for their medications. Users of pillboxgenerallyhad better adherence to med-
ications thannon-users. Another study written by Chan, et.al (2018), using moderatoranalyses, the study discovered that interventions
were mostsuccessful when they were delivered in blister packs or pill boxes. Compared to the control groupwithoutreceiving the inter-
vention, which was less effective.

According to thestudy of Ellis, R. et. al (2018), itwas evidentthat pillboxes helped users to stick to their prescription regimens. Another
study also reported that patients utilizing the pillbox had higher T2DM adherence levels (7.36%) and lower blood sugar levels (61.161
mg/dL) than those who did not. With a value of 0.011 (p 0.05), there was a statisticallysignificant differenceinthe adherence levels be-
tween patients utilizing pillboxes and those who didnot(Sar, J. 2022).

Level of Effectiveness of e-WAITBox Pill Organizer Intervention

Test variables Mean Remarks
FBS With 155.12 Non-effective
Without 146.08 Non-effective

Medication adherence | With 74.99 Effective
Without 47.51 Non-effective

*FBS: (normal: 80-100mg/dL); 101-125 mg/dL (Impaired Glucose); 126+ (Diabetic
*Medication Adherence: 60-70 (Moderate / Fair); <60 (Poor); >70 (Good)
Table 5: Level of Effectiveness of e-WAITBox Pill Organizer to Enhance Patient’s Medication Adherence and Management

Based on thefindings, itwas deduced thatthe e-WAITBox pill organizer intervention was not effective in terms of decreasing the FBS | evel
among patients. In terms of FBS as a parameter for the e-WAITBox pill organizer, both the treatmentand control groups have ineffective
results. If FBS was notsignificantto both treatmentand control groups, itdoes not necessarily mean thatthetreatment was ineffective.
Accordingto thejournal Diabetes Care in 2015, other factors canaffect FBS levels, such as stress, exercise,and diet. If these factors were
not controlled forin astudy, they can also lead to a lack of significancein theresults.

In terms of the level of medicationadherence among patientsin the treatmentgroup, results proved thatitwas able to enhancethe level
of medicationadherence among patients, compared to the control group which was shown to be ineffective. Astudy publishedin the jour-
nal "JMIR Diabetes" in 2019 found thatthe pillboxwas effective inimproving medicationadherence among patients with type 2 diabetes.
Another study reported that patients who used the pillbox had a significantly higher medication adherence ratethan patients whodid not
usethe pillbox. Inindividuals with chronic illnesses, medicationcompliance patients who received compartmentalized medication boxes
and particular multicomponent recommendations showed improvement (Maddock, C. 2017). The proposed pillbox supports remote dos age
modification andenhances medicine adherence, even with complicated regimens (Karagiannis, D. et. al 2022).

Conclusion

According to the study's findings, both groups are not significant for FBS (fasting blood glucose) outcomes, hence, other meth-
ods/parameters, suchas HbA1C, are suggested for further intervention. On the other hand, for medication adherence, the control group
arenotsignificant with the product while the treatment group shows significance with the e-WAITBox pill organizer. Therefore, pillorgan-
izer effectively supports elderly patients in adhering to their prescribed medication regimens. By implementing the e-WAITBox pill organizer
as partof a comprehensive care plan, healthcare providers canempower their elderly patients to better managetheir diabetes, improve
medication adherence, and ultimately achieve better health outcomes.
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