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ABSTRACT

Antibiotic non-adherence has long been a problem worldwide, and using a pharmaceutical care algorithm as an intervention approach to improve patient medication
adherence on antibiotic therapy could be a promising start toward reducing the growing number of non-adherent patients on antibiotic therapy. The purpose of this
study is to determine how efficient an algorithm on antibiotic dispensing is in keeping patients adherent to their prescribed antibiotic therapy. The algorithm was
based on literature that shows the factors that affect patient non-adherence to antibiotic treatment. This research will use a quantitative quasi-experimental and
interventional research design with a predetermined set of criteria, as well as an interventional random sampling technique to reach its objectives. A purposive
random sampling strategy is used to select forty-eight participants, who are subjected to the study using the dependent t-test and the independent t-test to see if there
is a statistically significant difference in the clinical indicators of patients before and after pharmacological therapy. The research tools that are being used to
quantify these data are pre and post urinalysis tests and the PMAI questionnaire. The results reveal a substantial change in the level of the mean pus cells of
experimental patients before and after they were exposed to an antibiotic algorithm regimen. Similarly, the control group's pus cell level is shown to be significantly
different before and after therapy. Meanwhile, when it comes to medication adherence, both the experimental and control groups have significantly greater levels
of adherence after being exposed to the antibiotic algorithm than the control group. However, the experimental group's degree of adherence was found to be
significantly higher in comparison to the control group based on the gathered statical data. Therefore, the study demonstrates that an antibiotic dispensing algorithm
can significantly improve patient adherence to antibiotic medication

Keywords: antibiotic dispensing, algorithm, intervention, antibiotic resistance, antibiotic treatment, urinary tract infection, medication adherence,
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1. Introduction

Non-adherence to antibiotic medication has long been a burden to the healthcare system. The number of patients participating in this phenomenon has
always been increasing over the years. Not only are the consequences of this is crucial, an approach to control such a high number of non-adherent patients
is not much paid attention to as well as solutions to reduce this number are almost close to none. If patients continuously practice non-adherence, grave
consequences like failure in prescribed treatment, the recurrence of diseases and complications, entails additional consultations, tests, and treatment, and
ultimately, even death is possible to occur [1].

Amidst the COVID-19 pandemic, which has been present and thriving for almost two years, the use of antibiotics is in high demand, and patients tend to
become reliant on this medication more than before. Despite its importance, a meta-analysis revealed that 86.97% of patients are non-adherent to antibiotic
therapy. [2] This makes antibiotic resistance a problem, especially once this phenomenon continues without intervention. In the Philippines, instances of
non-adherence to antibiotic therapy led to a higher number of antibiotic resistant infections, which has now been declared a significant public health
threat. Evidence shows that antibiotic resistance is a pervasive problem in the country. [3] The Philippine Action Plan to Combat AMR: One Health
Approach has identified the effects of antibiotic resistance which are increased mortality rates, longer hospital admission stays, admission to the intensive
care unit (ICU), and the spread of resistant microorganisms to other patients [4].

In rural areas where patients are more likely to become part of the trend of non-adherence with antibacterial therapy, it is only appropriate that the
predetermined factors are the basis of the dispensing algorithm. A recent incident on the spread of E. coli bacteria in Davao del Norte due to water
contamination has affected numerous residents within the area of Santo Tomas, a municipality of Davao del Norte. [5] More so, antibiotics are the first
line of action to eradicate such bacteria. Therefore, these patients must be adherent to their medication therapy to achieve full efficacy and avoid major
consequences as an effect of non-adherence with their medication therapy.
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A pharmaceutical care algorithm as an intervention approach in improving patient medication adherence on antibiotic therapy will serve as a promising
start in reducing the increasing number of nonadherent patients on antibiotic therapy. The algorithm will cover activities from drug counseling to
monitoring. The formulation of the dispensing algorithm is based on the Patient Medication Adherence Instrument (PMAL) questionnaire, which illustrates
the knowledge and adherence of the patient. Most journals attribute knowledge as a factor to medication adherence, along with accessibility and dose
scheduling. This intervention will provide an avenue for community pharmacists to have a structured approach in improving patient adherence to antibiotic
medication. The algorithm considers the major factors that affect medication adherence. Alongside the possible factors are recommendations for each
possible factor. This intervention shows a promising possibility of becoming a novel method in decreasing and overcoming the long occurring antibiotic
non-adherence among patients prescribed with antibiotic medication.

2. Methodology
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Figure 1. Methodology

2.1 Research Design

This study will use a quantitative quasi-experimental and interventional research design making use of a purposive random sampling technique of which
a criterion is set. This criterion is focused on patients diagnosed with UTI in the PolyHealth diagnostic center. Laboratory urinalysis before and after
antibiotic treatment should be done at the diagnostic center wherein patients will receive a control number to be presented to the Farmacia Erinor to
identify the patients who will be part of the research.

A quasi-experimental research design will allow the researchers to assess the effectiveness of an algorithm-based intervention to improve patient
adherence with antibiotic medication. Researchers will then be able to evaluate the effectiveness of an algorithm-based intervention in improving as well
as potentially reduce the high number of patients which are non-adherent with their antibiotic therapy.
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2.2 Research Instrument

The researchers have formulated an algorithm-based intervention based on the pre-determined factors found in numerous studies. The pre-determined
factors are patient knowledge, patient forgetfulness, and incidence of adverse effects. These factors have a great effect on the adherence of the patient
with antibiotic therapy. This intervention aims to give recommendations or suggestions to overcome these barriers. The algorithm shows the flow of how
pharmacists should counsel the patient. This research will test the effectiveness of such intervention and if the data will have good results, this instrument
may help the community to improve the assessment on the effectiveness of an algorithm-based intervention in improving patient adherence with antibiotic
therapy.

This study will make use of the formulated algorithm for the community pharmacists and patients, and the researchers will make use of the P-MAI and
urinalysis results. To assess the level of patient adherence with antibiotic therapy, the researchers will use the PATIENT-Medication Adherence
Instrument (PMAL). Non-adherence is defined when the total score ranged from 9 to 35 (calculated total score<80%); whilst adherence was defined as a
total score, which ranged from 36 to 45 (calculated total score at least 80%).

The urinalysis results will serve as an objective marker for the patient’s adherence to antibiotic therapy. An increased number of WBCs seen in the urine
under a microscope and/or a positive test for pus cell esterase indicates an infection or inflammation somewhere in the urinary tract. The normal range in
the bloodstream is between 4,500-11,000 WBCs per microliter. A normal range in the urine is lower than in the blood and may be from 0-5 WBCs per
high power field (whc/hpf) [34].

2.3 Data Analysis/ Statistical Tool

This study used an experimental research approach to examine the health changes of some individuals who have been diagnosed with urinary tract
infections in Santo Tomas, Davao Del Norte. The approach’s main purpose is to come up with an interpretation of the occurrence in the experiment. It
will be conducted with a total of 48 residents, 23 with algorithm intervention and 25 without algorithm intervention, from Santo Tomas, Davao Del Norte
who have been diagnosed with urinary tract infection and undergone antibiotic therapy for treatment.

The experimental data will be analyzed to determine the effectiveness of an algorithm-based intervention and its influence on the improvement of patients’
health upon taking antibiotic therapy among Santo Tomas, Davao Del Norte residents. The researchers will analyze and interpret the data using the
following methods:

Mean. This variable will be used to ascertain the level of effectiveness of the algorithm-based intervention, and of the improvement of antibiotic adherence
among the residents of Santo Tomas, Davao Del Norte.

Standard Deviation. This variable will be employed to determine the dispersion of the data in relation to the mean.
Paired t-test. This test will help in comparing the clinical indicators of the patients upon diagnosis of UTI and after the antibiotic therapy.

Independent t-test. This test will compare the results between the means of the two groups which are those with algorithm and without algorithm.
2.4 Ethical Considerations

The study will be done in accordance with the rules of the Committee on Human Research. All participants will be given a written consent upon
identification by the pharmacist as a viable candidate for the research. They will also be given the freedom to choose whether he/she will continue or
withdraw from the study based on the agreement set by both parties. The disclosure of the identity of the participants will be depending on their own
decision, whether they choose to approve it or not.

The researchers will ensure not to use any form of procedure that may lead to physical or psychological harm to the participants. They will also guarantee
that confidentiality will be conserved.

The pharmacist will be handing out a standardized questionnaire to the chosen participants that will provide information beneficial to the research. The
PATIENT-Medication Adherence Instrument (P-MAI) will be utilized as the standardized questionnaire in which the researchers were able to ask
permission from the author. An agreement will also be made between the researchers and the pharmacist-in charge regarding the collection of data from
the participants. Minimum public health standards will be followed consistent with the DOH Administrative Order No. 2021-0043 in conducting the
study in accordance with the guidelines set by the Inter-Agency Task Force for the Management of Emerging Infectious Diseases (IATF-EID).

The researchers will be governed by the Data Privacy Act of the Philippines. Individuals and institutions who took part in the study will be kept
anonymous. Only essential data will be used in the study, which will be disclosed to the participants. The researchers and pharmacist-in-charge will
ensure to keep the information private and manage it responsibly. The photographs taken either in the center or in the Pharmacy would revolve first prior
to the consent of the participant, either if he or she approves or disapproves.

The data gathered will be analyzed with the use of SPSS software. Tables will be used to show the interpreted data which will be set down and discussed
in the results and discussions of the third chapter of this paper. The conclusion of the study will be carried out in Chapter 4, and the finished research
paper will be summed up to a journal containing an abstract, introduction, and methodology, which will be published in (website). After the completion
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and publication of the research study, the remaining data in the researchers’ hand will be destroyed by shredding or tearing the papers and deleting any
electronic files holding the participants’ information so that the material cannot be read or rebuilt.

Lastly, the researchers were able to acquire an approval under the San Pedro College Ethics Committee, with REC protocol number: 2022-0183.

3. Results and Discussion

This chapter presents in full the overall data of the study which mainly aims to assess the effectiveness of an algorithm intervention. It also sought to
detect the level of the following clinical indicators upon diagnosis of UTI, and after the antibiotic treatment of the two groups (control group and the
experimental group). Descriptive and inferential statistics were applied to determine if there is a significant drop in the level of pus cells of patients and
if the algorithm boosts their degree of medical adherence towards taking antibiotics.

3.1 Effect of Algorithm on Pus Cell and Medical Adherence

The data on pus cells and medication adherence were obtained, and the findings are displayed in tables 1A and 1B below. This was done so that the
influence of the algorithm on the pus cell level of patients with UTI could be evaluated, as well as their medical adherence in terms of taking antibiotics.
Table 1 shows that after the 7-day intervention, the level of pus cells in urine of the patients with UTI improved. 17 patients manifested within normal
limits, 4 patients still on the outside normal limits, and 2 were lost to follow-up in the experimental group. Contrarily, on the control group that has no
intervention, only 5 patients manifested within normal limits, 2 were lost to follow-up, and 18 patients still manifested outside the normal limits. The
findings of the study signifies that the patients in the experimental group (the group that received the algorithm) had a significantly higher rate of recovery
(81.0 percent) than those in the control group (the group that did not receive the algorithm), which showed a recovery rate of 21.7 percent. These findings
provide more evidence that utilizing an appropriate antibiotic algorithm is a useful strategy for combating illness.

Table 1 - Level of Pus Cells in Urine of Experimental and Control Group.

Patients No. | Experimental Control

Before After Remarks (After) Before After Remarks (After)
1 High (5>) Normal High (5>) | Low (4<) | Normal
2 High (5>) | Low (4<) | Normal High (5>) | N/A Lost to follow up
3 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
4 High (5>) | Low (4<) | Normal High (5>) | Low (4<) | Normal
5 High (5>) | N/A Lost to follow up High (5>) | High (5>) | Outside Normal limits
6 High (5>) | N/A Lost to follow up High (5>) | High (5>) | Outside Normal limits
7 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
8 High (5>) | High (5>) | Outside Normal limits | High (5>) | Low (4<) | Normal
9 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
10 High (5>) | High (5>) | Outside Normal limits | High (5>) | High (5>) | Outside Normal limits
11 High (5>) | Low (4<) | Normal High (5>) | Low (4<) | Normal
12 High (5>) | High (5>) | Outside Normal limits | High (5>) | High (5>) | Outside Normal limits
13 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
14 High (5>) | High (5>) | Outside Normal limits | High (5>) | High (5>) | Outside Normal limits
15 High (5>) | Low (4<) | Normal High (5>) | N/A Lost to follow up
16 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
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17 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
18 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
19 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
20 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
21 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
22 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
23 High (5>) | Low (4<) | Normal High (5>) | High (5>) | Outside Normal limits
Recovery rate 81.0% High (5>) | Low (4<) | Normal

High (5>) | High (5>) | Outside Normal limits

Recovery rate 21.7%

Table 2 - Mean Degree of Adherence Between Experimental and Control Group.

ITEMS MEAN LEVEL OF ADHERENCE

Experimental Control

Before After Remarks Before After Remarks (After)

(After)

1) | take my medication(s) | 3.26 4.76 Very great | 2.92 2.96 Moderate
everyday as directed extent
2.) | do not take medication(s) | 3.22 4.71 Very great | 3.24 3.17 Moderate
MORE than directed extent
3.) | do not take medication(s) | 3.26 4.29 Great extent 3.08 3.09 Moderate

LESS than directed

4.1 have a good understanding | 3.96 4.29 Great extent 3.04 3.00 Moderate
of my illness
5) | am confident that my | 4.09 4.29 Great extent 3.00 317 Moderate

medication(s) are helping me

6.)1 am satisfied with the | 4.04 4.50 Very great | 3.20 3.41 Moderate
information that my doctor has extent
shared with me

7.) 1 am able to make a decision | 3.87 4.45 Great extent 2.80 3.17 Moderate
together  with  my  doctor
regarding the medication(s) that
have been given to me

8)l know how to take my | 4.00 4.62 Very great | 2.84 3.17 Moderate
medication(s) (eg. dose, extent
frequency)
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9.) | know why I am taking my | 4.35 4.57 Very great | 3.32 3.48 Moderate

medication(s) (eg. indication) extent

Overall Mean 3.78 4.50 Very  great | 3.05 3.18 Moderate
extent

Legend: 1.0-1.5 = Very Low Extent; 1.51-2.50 = Low Extent; 2.51-3.50 = Moderate Extent; 3.51-4.50 = Great Extent; 4.51-5.00 = Very Great Extent

According to the findings of the study, the patients who were a part of the experimental group (the group that was given the algorithm) had a significantly
higher level of medication adherence, with a mean value of 4.50 thus it implies very great extent in the mean degree of medication adherence. In
comparison, the patients who were a part of the control group (the group that was not given the algorithm), showed a mean value of 3.18 which implies
moderate to the mean degree of medication adherence.

These data provide more support for the hypothesis that following a disease-specific antibiotic regimen is an effective method for both illness prevention
and disease treatment. When the algorithm is accessible, the process of carefully monitoring whether medicine that has been given is taken at the right
time, in the right amount, and in accordance with the guidelines may be thoroughly tracked. In a similar manner, ensuring that adequate medication
adherence is maintained helps to guarantee that antibiotics will have the most beneficial effect feasible.

3.2 Statistical Analysis

Table 3 - Testing the Significant Difference on the Clinical Indicators of the Patients Before and After the Medication Therapy.

A. Dependent variable: Level of pus cells
Test Variables Mean Pus Cell level T value P value Remarks*
Experimental Before 5.00 9.220 0.000 Significant
Group
After 4.19
Control Group | Before 5.00 4.022 0.022 Significant
After 4.78
B. Dependent variable: Medication Adherence
Test Variables Mean Medication | T value P value Remarks*
Adherence level
Experimental Before 3.78 4.22 0.005 Significant
Group
After 450
Control Group | Before 3.05 2.501 0.037 Significant
After 3.18
C. RECOVERY RATE
Test variables Mean T value P value Remarks*
Experimental Group 81.0 4.754 0.000 Significant
Control group 21.7

*Calculation was performed at 0.05 level of significance

Dependent t-test analysis showed that there is significant difference (p<0.05) in the mean pus cells of experimental patients before and after exposure to
antibiotic algorithm regimen. Likewise, the pus cell level of the control group was found to be significantly different before and after treatment.
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Meanwhile, in terms of medication adherence, both the experimental and control groups were found to have significantly (p<0.05) higher degree of
medication adherence after exposure to antibiotic algorithm as compared with the control group. However, the level of adherence in the experimental
group was found to be relatively high at a mean value of 4.50 as compared with the control group with mean value of 3.18. This indicates that the
algorithm has substantially increased the level of medical adherence among patients with UT1 as compared to those who have not followed any algorithm
for antibiotic regimen. This is signified with the recovery rate indicating that there is a significant difference (p<0.05) between the experimental group
and control group post exposure with the antibiotic regimen algorithm.

To determine if there is a significant difference between the change in pus cell levels of the patients in the experimental group (with algorithm application),
and the control group (with no algorithm application), an independent t- test was utilized and results are shown in table 3.

Table 4 - Testing the Significant Difference on the Pus Cell Level Between Experimental and Control Group.

Test Variables Mean Pus Cell level | T value P value Remarks
Experimental Group 4.19 4.754 0.000 Significant
Control group 4.78

*Calculation was performed at 0.05 level of significance

The results of an independent t-test indicate that there is a significant difference (p< 0.05) between the average number of pus cells in the experimental
group (with application of the algorithm) and those in the control group (with no application of the algorithm). Therefore, it is concluded that the null
hypothesis, which states that there is no significant difference between the change in pus cell levels of the patients in the experimental group (with
application of the algorithm), and the control group (with no application of the algorithm), is incorrect and must be rejected. These findings add to the
growing body of evidence that antibiotic algorithms have the potential to serve as useful tools for effectively treating UT| infections in patients.

To determine if there is a significant difference between the degree of adherence with antibiotic therapy of the patients in the control group (with no
algorithm application), and the patients under the experimental group (with algorithm application), an independent t- test was utilized and results are
shown in table 4.

Table 5 - Testing the Significant Difference on the Degree of Medication Adherence Between Experimental and Control Group.

Test Variables Mean Medication | T value P value Remarks
Adherence

Experimental Group 4.50 9.831 0.000 Significant

Control group 3.18

*Calculation was performed at 0.05 level of significance

The results of an independent t-test indicate that there is a significant difference (p<0.05) between the medication adherence in the experimental group
and those in the control group. Therefore, it is concluded that the null hypothesis, which states that there is no significant difference between the medication
adherence of the patients in the experimental group (with application of the algorithm), and the control group (with no application of the algorithm), is
incorrect and must be rejected. These findings give further evidence that antibiotic algorithms have the potential to serve as beneficial tools for efficiently
treating UTI infections in patients. As mentioned by Munoz et al. medication adherence is improved by educational intervention during antibiotic
dispensing [37], it is revealed in the figure that pharmaceutical intervention can increase antibiotic adherence in community pharmacy, the results suggests
that the algorithm is an important tool in making the patients informed of their medication which in return increase medication adherence among the UT]
patients.

4. Conclusion

A pharmaceutical care algorithm as an intervention approach in improving patient adherence with antibiotic therapy will serve as a promising start in
reducing the increasing number of nonadherent patients on antibiotic therapy. The purpose of the study is to identify the effectiveness of a counselling
algorithm as an intervention in improving the patient adherence with antibiotic therapy in Santo Tomas, Davao del Norte. The study demonstrated how
algorithm-based intervention affects the medication adherence and the UTI of the patients. After the monitoring of the participants with intervention, the
study's results had already been gathered. The final findings determined the level of effectiveness of the algorithm on antibiotic dispensing in the
improvement of patient adherence with antibiotic therapy using the effect size.

It was positively laid out that the group that has the algorithm is highly effective in improving medication adherence, determining significant drop in pus
cell levels of patients, and prior to the data, the algorithm enhanced their degree of adherence towards taking antibiotics. Moreso, the clinical indicators
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for the study; Level of leukocytes, Medication Adherence, and Recovery rate, had the same remarks. for the Level of leukocytes, the experimental group
had significant remarks for the before and after comparison on the pus cell levels were different, as well as the controlled group. Next is the Medication
adherence, which, again, both groups had a significant remark, but the experimental group had a higher level of medication adherence prior to the
intervention made in this group, compared to the controlled group which received none. and lastly, the Recovery rate, to which again both are significant,
but the mean value favors the experimental group. On the other hand, the group's results for an independent t-test yielded 4.19 mean pus cell level for the
experimental group which received the intervention and 4.78 for the control group that did not receive any intervention and both groups had significant
differences. Moreover, it can be determined that the group who received the intervention showed much improvement compared to the group who did not
receive any intervention in terms of antibiotic medication adherence and the level of pus cells in the urine. These findings provide further evidence that
antibiotic algorithms have the potential to serve as useful tools for effectively treating UTI infections in patients.

Overall, the study shows a high level of effectiveness of algorithm son antibiotic dispensing in improving patient adherence on antibiotic therapy. It can
be ascertained that the intervention has effectively managed UTI patients. Especially in these times where the focus of the world is on pandemic, there is
a danger that other illnesses may be overlooked. Even in these circumstances, it is important that urinary tract infection is managed regularly as patients
with UTI have a higher risk for complications from COVID-19.

Acknowledgements

The researchers would like to extend gratitude as this study would not be possible without the exceptional support of people who have contributed to the
success of this study. We would like to thank our panelists, Dean Fatima May R. Tesoro, RPh, MSPharm, and Prof. Jacqueline Padilla, RPh, MSPharm
for the suggestions and feedback to enable us to produce a better paper and successful research. To our statistician, Mr. Venchie Badong RCH, MAT,
CSSO for his contribution to analyzing our results and information on how we could defend our statistical data. To the San Pedro College Ethics
Committee, for monitoring our study to maintain the quality of the research.

Conflict of Interest
The researchers have no conflict of interest.

References

[1] Kardas, P. (2016). Nonadherence in current antibiotic practice : Infectious diseases in clinical practice. Nonadherence in Current AntibioticPractice.
Retrieved October 10, 2021, from_https://journals.Ilww.com/infectdis/fulltext/2006/07004/nonadherence_in_current_ antibiotic_practice.4.aspx.

[2] Tong, S., Pan, J., Lu, S., & Tang, J. (2018). Patient adherence with antimicrobial drugs: A Chinese survey. American Journal of Infection Control,
46(4), e25—€29. doi:10.1016/j.ajic.2018.01.008

[3] DOH Pharmaceutical Division. (2017). DOH program on combating antimicrobial resistance. Department of Health. Retrieved October 10, 2021,
from_https://pharma.doh.gov.ph/doh-program-on-combating-antimicrobial-resistance/.

[4] Department of Health. (2019). Philippines the philippine action plan to combat ... - oie. THE PHILIPPINE ACTION PLAN TO COMBAT
ANTIMICROBIAL RESISTANCE. Retrieved October 10, 2021, from_https:/rr-asia.oie.int/wp-content/uploads/2020/03/philippines_the-philippine-
action-plan-to-combat-antimicrobial-resistance.pdf.

[5] E.coli found in refilling stations, water system in DavNor village. (n.d.). Retrieved January 5, 2022, from Com.ph website:_https://mindanaotimes.
com.ph/2021/07/24/e-coli-found-in-refilling-stations-water-system-in-davnor-village/

[6] Naghavi, S., Mehrolhassani, M.H., Nakhaee, N. et al. Effective factors in non-adherence with therapeutic orders of specialists in outpatient clinics in
Iran: a qualitative study. BMC Health Serv Res 19, 413 (2019). https://doi.org/10.1186/s12913-019-4229-4

[7] Barber, D. (2016). University of Kentucky uknowledge. Retrieved October 28, 2021, from https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=
1073&context=cph_etds

[8] Goh SSL;Lai PSM;Liew SM;Tan KM;Chung WW;Chua SS; (2020). Development of a patient-medication adherence instrument (P-MAI) and a
healthcare professional-medication adherence instrument (H-MAI) using the nominal group technique. PloS one. Retrieved February 8, 2022, from
https://pubmed.nchi.nIm.nih.gov/33175871/

[9] Brown, M. T., Bussell, J., Dutta, S., Davis, K., Strong, S., & Mathew, S. (2016). Medication adherence: Truth and consequences. The American
Journal of the Medical Sciences, 351(4), 387—399.

[10] Waaseth, M., Adan, A., Rgen, I.L. et al. Knowledge of antibiotics and antibiotic resistance among Norwegian pharmacy customers — a cross-sectional
study. BMC Public Health 19, 66 (2019). https://doi.org/10.1186/s12889-019-6409-x

[11] Raupach-Rosin, H., Ribsamen, N., Schitte, G., Raschpichler, G., Chaw, P. S., & Mikolajczyk, R. (2019, April 12). Knowledge on antibiotic use,
self-reported adherence to antibiotic intake, and knowledge on multi-drug resistant pathogens — results of a population-based survey in Lower Saxony,
Germany. Frontiers. Retrieved February 6, 2022, from https://www.frontiersin.org/articles/10.3389/fmicb.2019.00776/full


https://journals.lww.com/infectdis/fulltext/2006/07004/noncompliance_in_current_antibiotic_practice.4.aspx
https://journals.lww.com/infectdis/fulltext/2006/07004/nonadherence_in_current_%20antibiotic_practice.4.aspx
https://pharma.doh.gov.ph/doh-program-on-combating-antimicrobial-resistance/
https://pharma.doh.gov.ph/doh-program-on-combating-antimicrobial-resistance/
https://rr-asia.oie.int/wp-content/uploads/2020/03/philippines_the-philippine-action-plan-to-combat-antimicrobial-resistance.pdf
https://rr-asia.oie.int/wp-content/uploads/2020/03/philippines_the-philippine-action-plan-to-combat-antimicrobial-resistance.pdf
https://rr-asia.oie.int/wp-content/uploads/2020/03/philippines_the-philippine-action-plan-to-combat-antimicrobial-resistance.pdf
https://mindanaotimes.com.ph/2021/07/24/e-coli-found-in-refilling-stations-water-system-in-davnor-village/
https://doi.org/10.1186/s12913-019-4229-4
https://doi.org/10.1186/s12913-019-4229-4
https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=%201073&context=cph_etds
https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=%201073&context=cph_etds
https://doi.org/10.1186/s12889-019-6409-x
https://doi.org/10.1186/s12889-019-6409-x

International Journal of Research Publication and Reviews, Vol 4, no 6, pp 2492-2501 June 2023 2500

[12] Shrestha R, Pant A, Shakya Shrestha S, Shrestha B, Gurung RB, Karmacharya BM. A Cross-Sectional Study of Medication Adherence Pattern and
Factors Affecting the Adherence in Chronic Obstructive Pulmonary Disease. Kathmandu Univ Med J 2015;49(1):64-70.

[13] EUPATI. (2016, November 15). Medicine adherence. Retrieved October 26, 2021, from Eupati.eu website:
https://toolbox.eupati.eu/resources/medicine-adherence/

[14] Using Quality Measures to Address Medication Adherence, Access Retrieved October 27, 2021, from Patientengagementhit.com
website:https://patientengagementhit.com/news/using-guality-measures-to-address-medication-adherence-access

[15] Devine, F., Edwards, T., & Feldman, S. R. (2018, January 17). Barriers to treatment: Describing them from a different perspective. Patient preference
and adherence. Retrieved February 16, 2022, from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5775743/

[16] The health effects of restricting prescription ... - JSTOR. (n.d.). Retrieved February 6, 2022, from https://www.jstor.org/stable/4640797

[17] Davao Del Norte. (2020, December 18). NEDA Region XI | Davao Region. Retrieved from https://nro11.neda.gov.ph/davao-region/davao-del-norte/

[18] Davao del norte. PhilAtlas. (n.d.). Retrieved November 24, 2021, from https://www.philatlas.com/mindanao/r11/davao-del-norte.html.

[19] Antimicrobial resistance: Risk associated with antibiotic overuse and initiatives to reduce the problem. (n.d.). PubMed Central (PMC).
Retrievedfrom: _https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4232501/[22] Edwin E., (n.d). Inappropriate Antibiotic Use in the Philippines.
Retrieved from https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.515.416 &rep=repl&type=pdf

[20] J. C. Pechere, D. Hughes, P. Kardas, and G. Cornaglia, “Non-adherence with antibiotic therapy for acute community infections: a global survey,”
International Journal of Antimicrobial Agents, vol. 29, no. 3, pp. 245-253, 2007.

[21] E. M. Vega-Cubillo, J. M. Andres-Carreira, S. Cirillo-lbarguen, C. Manzanares-Arnaiz, G. Moreno-Moreno, and C. G. Redondo-Figuero, “Non-
adherence with the systemic antibiotic treatment prescribed in primary health care emergency departments (study INCUMAT'),” SEMERGEN - Medicina
de Familia, vol. 43, no. 1, pp. 4-12, 2017.

[22] A. Bagnulo, M. T. Munoz Sastre, L. Kpanake, P. C. Sorum, and E. Mullet, “Why patients want to take or refuse to take antibiotics: an inventory of
motives,” BMC Public Health, vol. 19, no. 1, p. 441, 2019.

[23] Fernandes M, Leite A, Basto M, Nobre MA, Vieira N, Fernandes R, et.al. Non adherence to antibiotics therapy in patients visiting community
pharmacy. International Journal of Clinical Pharmacy; 36(1): 86-91.

[24] Fatukon, O. (2014). Exploring antibiotic use and practices in a Malaysian community. International journal of clinical pharmacy. Retrieved February
8, 2022, from https://pubmed.ncbi.nim.nih.gov/24700341/

[25] Skow (2019). Antibiotic Switch  After  Treatment with UTI  Antibiotics in Male Patients. Retrieved from
https://www.tandfonline.com/doi/full/10.1080/23744235.2020.1736329 on February 6, 2022.

[26] Kedokteran (2021). Pattern of Antibiotic Use in Adult Patients With Urinary Tract Infection (UTI). Retrieved from
https://ppjp.ulm.ac.id/journal/index.php/jbk/article/view/10244/6883 on February 6, 2022.

[27] Okojie (2018). A Survey on Urinary Tract Infection Associated with Two Most Common Uropathogenic Bacteria. Retrieved from
https://www.ajol.info/index.php/ajcem/article/view/172639 on February 6, 2022.

[28] Castrellon, P. G., Garcia, L. D., Ranero, A. de C., Alpuche, J. C., & Escobar, 1. J. (2015, January 18). Efficacy and safety of ciprofloxacin ... -
anmm.org.mx. Gaceta Medica de Mexico. Retrieved April 24, 2022, from https://www.anmm.org.mx/GMM/2015/n2_english/2331AX152
151 2015 UK2_210-228.pdf

[29] Theory at a glance. (n.d.). Google Books. Available from:_ https://books.google.com.ph/books?hl=en&Ir=&id=rUXiaSxFT48C&oi=f
nd&pg=PA5&ots=xlgpz70J

[30] UTI Patients in Santo Tomas

[31] Mamun Mahmud, H., Qureshi, S., Kumar, D., & Farman, S. (2014). Pyuric diabetic patients: A tertiary centre experience from Karachi. Pakistan
Journal of Medical Sciences Quarterly, 30(1), 77-80. https://doi.org/10.12669/pjms.301.4356

[32] Dongol, A., Joshi, D. M., & Gautam, A. (2015). Detection of Pyuria versus Bacteriuria in Suspected Patients of Urinary Tract Infection. Nepal
Journal of Science and Technology, 15(1), 129-132. https://doi.org/10.3126/njst.v15i1.12029

[33] Which tests should be performed in the diagnosis of pyuria in men? (2021, October 17). Latest Medical News, Clinical Trials, Guidelines - Today
on Medscape. Retrieved From: https://www.medscape.com/answers/231574-7854/which-tests-should-be-performed-in-the-diagnosis-of-pyuria-in-
men#:~:text=Examination%20for%20pyuria%?20is%20a,lack%200f%20squamous%2

[34] Theory at a glance. (n.d.). Google Books. Available from: https://books.google.com.ph/books?hl=en&Ir=&id=rUXiaSxFT48C&oi= fnd& pg=

PA5&ots=xlqpz70J
[35]World Leaders in Research-Based User Experience. (n.d.). How many participants for Quantitative Usability Studies: A summary of sample-size



https://toolbox.eupati.eu/resources/medicine-adherence/
https://toolbox.eupati.eu/resources/medicine-adherence/
https://toolbox.eupati.eu/resources/medicine-adherence/
https://patientengagementhit.com/news/using-quality-measures-to-address-medication-adherence-access
https://nro11.neda.gov.ph/davao-region/davao-del-norte/
%20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4232501/
https://ppjp.ulm.ac.id/journal/index.php/jbk/article/view/10244/6883
https://ppjp.ulm.ac.id/journal/index.php/jbk/article/view/10244/6883
https://ppjp.ulm.ac.id/journal/index.php/jbk/article/view/10244/6883
https://www.anmm.org.mx/GMM/2015/n2_english/2331AX152_%20151_2015_UK2_210-228.pdf
https://www.anmm.org.mx/GMM/2015/n2_english/2331AX152_%20151_2015_UK2_210-228.pdf
https://books.google.com.ph/books?hl=en&lr=&id=rUXiaSxFT48C&oi=f%20nd&pg=PA5&ots=xlqpz7oJ
https://books.google.com.ph/books?hl=en&lr=&id=rUXiaSxFT48C&oi=f%20nd&pg=PA5&ots=xlqpz7oJ
https://doi.org/10.12669/pjms.301.4356
https://doi.org/10.3126/njst.v15i1.12029
https://www.medscape.com/answers/231574-7854/which-tests-should-be-performed-in-the-diagnosis-of-pyuria-in-men#:~:text=Examination%20for%20pyuria%20is%20a,lack%20of%20squamous%2
https://www.medscape.com/answers/231574-7854/which-tests-should-be-performed-in-the-diagnosis-of-pyuria-in-men#:~:text=Examination%20for%20pyuria%20is%20a,lack%20of%20squamous%2
https://books.google.com.ph/books?hl=en&lr=&id=rUXiaSxFT48C&oi=%20fnd&%20pg=%20PA5&ots=xlqpz7oJ
https://books.google.com.ph/books?hl=en&lr=&id=rUXiaSxFT48C&oi=%20fnd&%20pg=%20PA5&ots=xlqpz7oJ

International Journal of Research Publication and Reviews, Vol 4, no 6, pp 2492-2501 June 2023 2501

recommendations. Nielsen Norman Group. Retrieved June 5, 2022, from https://www.nngroup.com/articles/summary-quant-sample-sizes/
[36] Brysbaert, M., & Stevens, M. (2018, January 12). Journal of Cognition. Retrieved June 5, 2022, from
https://www.journalofcognition.org/articles/10.5334/joc.10/

[37] Mufioz, E. B., Dorado, M. F., Guerrero, J. E., & Martinez, F. M. (2014). The effect of an educational intervention to improve patient antibiotic
adherence during dispensing in a community pharmacy. Atencion primaria, 46(7), 367—375. https://doi.org/10.1016/j.aprim.2013.12.003



