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Abstract

Background: Patients’ beliefs about medications, adherence to therapy, and of drug-drug interactions
(DDIs) are critical in optimizing cancer treatment outcomes and ensuring safety. Understanding these

factors can enhance adherence and reduce the risks associated with polypharmacy.

Objective: This study assessed beliefs about medicines, medication adherence, and the prevalence of
DDIs among cancer chemotherapy patients at Ayder Comprehensive Specialized Hospital in Mekelle,

Ethiopia. It also explored factors influencing these outcomes and the relationships between them.

Methods: A cross-sectional study was conducted from March 2024 to March 2025 involving 385
ambulatory cancer patients aged >18 years. Participants were randomly selected and evaluated using the
Beliefs about Medicines Questionnaire (BMQ) and the 8-item Morisky Medication Adherence Scale
(MMAS-8). Data analysis employed SPSS version 26 with descriptive statistics, logistic regression, and

Pearson’s correlation. Significance was set at p < 0.05.

Results: The study analyzed data from 385 patients (mean age 45.6 years; 74.3% female). Most were
married (60.8%), had no formal education (44.2%), and low monthly income (71.4% earned <1500 ETB).
Among them, 94.3% had been diagnosed within five years, 90.1% had no comorbidities, and 60% had
non-breast cancers. BMQ findings showed that 92.7% believed in the necessity of their medications, but
67.3% had concerns about harm. MMAS-8 results revealed 71.7% adherence, with 94.8% reporting they
rarely forget doses. 88.3% of cases of major DDI were those between 5-fluorouracil and leucovorin.

Adherence was correlated positively with necessity and negatively with concerns and harm.

Conclusion: The study revealed a high level of perceived necessity and moderate adherence, higher than
reported in comparable settings. However, concerns about medication and the high prevalence of DDIs

highlight the need for improved patient counseling and medication safety practices.

Keywords: Medication adherence, beliefs, drug-drug interaction, cancer chemotherapy, Ayder Hospital.
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Chapter 1: Introduction

1.1. Background

Cancer is a significant public health issue, accounting for one in every six deaths globally. In 2020,
approximately 19.3 million new cancer cases and about 10 million cancer deaths were reported globally
(Debela et al., 2021). It has been estimated that by 2040, global cancer cases would increase to 26 million,
with 15 million people requiring chemotherapy, mainly for lung (16.4%), breast (12.7%), and colorectal
cancer (11.1%) (Sritharan Sivalingam, 2021). Cancer is an emerging health challenge in Africa that must
be addressed effectively to manage rising incidence and mortality rates, Research suggests that by 2030,

there will be a 70% increase in new cancer cases attributed to population growth and aging (Hamdi et al.,

2021).

In Ethiopia, cancer accounted for 39,480 deaths across both sexes in 2019, resulting in an age-standardized
death rate of 87.5 per 100,000 (Awedew et al., 2022). The five most commonly diagnosed cancers in
Ethiopia included leukemia (8,310 cases), cervical cancer (6,570), breast cancer (5,900), colon and rectum
cancer (3,200), and stomach cancer (2,580) (Awedew ef al., 2022). Patterns of cancer morbidity in the
Tigray region. The trend in cancer morbidity rose by 2.6% during 2016-2017, The trend in cancer
morbidity rose by 2.6% during 2016-2017 (Kiros Abrham, 2018).

The global cancer (GLOBOCAN) predicts that the number of cancer cases will reach 28.4 million in 2040
(Sung et al., 2021). This increase is attributed to the growing prevalence of risk factors, including smoking,
environmental pollution, obesity, unhealthy diet, physical inactivity, infections (hepatitis, helicobacter
pylori and human papilloma virus) and use of oral contraceptives (M. Ismail). Cancer patients are
frequently exposed to complex medical regimens, chemotherapeutic agents and concomitant medicines
for treatment purpose placing them at high risk for drug-drug interactions (DDIs) (Alnaim et al., 2022).
The contributing risk factors for DDIs among oncology patients include, comorbidities such as CV
disease, arterial hypertension, or diabetes mellitus may often influence the choice of treatment,

(Nowakowska, 2020) poly pharmacy, long hospitalizations and advanced age (Alnaim et al., 2022).

The toxic nature of cancer chemotherapy and potential DDIs leads to poor belief towards treatment and

adherence medications.
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Patients' beliefs about cancer chemotherapy medications are profoundly influenced by a range of factors,
including psychological, cultural, and religious dimensions. The distressing side effects of chemotherapy,
such as chemotherapy-induced alopecia, can significantly impact a patient's self-identity and social
interactions, especially for women, where hair symbolizes femininity and attractiveness (Rosman 2004).
Psychological factors such as depression fear of side effects, and stress can deter adherence to treatment,
ultimately affecting survival rates and the risk of recurrence (Lin, Clark et al. 2017). Additionally, cultural
perceptions play a crucial role; for example, East Asian patients may prioritize family obligations over
personal discomfort, leading to different approaches to treatment and health-related quality of life (Tsai,
2016). Furthermore, religious beliefs can provide patients with hope and a sense of community, helping
them cope with the emotional burdens of illness (Koenig 2012)). Belief about Medication questionnaires
(BMQ) is a tool used to evaluate the beliefs of patients about their medication by addressing general and
specific medication beliefs, This tool was validated and used in different languages such as German,

Spanish, Danish, Norwegian, Swedish, French, Portuguese, and Maltese (Gatt, West et al. 2017).

Adherence to cancer treatment is critical for achieving optimal health outcomes Such as a cure or an
improvement in quality of life. Despite the availability of cancer treatment options, patients are vulnerable
to adverse drug reactions for a variety of reasons, including poor drug adherence and clinical conditions
(Bekalu ef al., 2023). In patients with cancer, the social and cultural characteristics of the disease can
differently impact on the barriers and facilitators of adherence to Antineoplastic oral (ANEO) (Talens et
al.,2021). Chemotherapy adherence is a joint effort and understanding between health workers and clients
regarding the level of conformity in day-to-day treatment concerning the amount and frequency of
treatment, including therapy duration and discontinuation of drug treatment when needed (S. Ademe et al.,

2024).

According to the World Health Organization (WHO), the implementation/medication possession ratio of
more than 80% of the prescribed medicines and the persistence of the therapeutic regimen for the complete
course, as recommended by the clinicians, are recognized as medication adherence (Reshma et al., 2024).
Adherence to cancer treatment is critical for achieving optimal health outcomes such as a cure or an

improvement in quality of life (Bekalu ef al., 2023). Adherence to medication is a crucial part of patient
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care and indispensable for reaching clinical goals. The WHO, in its 2003 report on medication adherence,
states that —increasing the effectiveness of adherence interventions may have a far greater impact on the
health of the population than any improvement in specific medical treatment (Lam Fresco, 2015).

Patients' levels of medication adherence can be assessed through various methods, which can be
categorized as subjective or objective, and as direct or indirect. Subjective measures include self-report
questionnaires such as the Morisky Medication Adherence Scale (MMAS), the Medication Adherence
Questionnaire, the Medication Adherence Report Scale, and the Patient Activation Measure. These
subjective measures, often utilized in cross-sectional studies, rely on patients' self-reports, making them
less reliable and more susceptible to bias compared to objective methods ((Meadows and Davey 2022),
(Lam and Fresco 2015)). Objective methods, on the other hand, encompass electronic monitoring devices,
pill counts, and biochemical markers ((Lam and Fresco 2015), (De las Cuevas and Penate 2015)). Among
these, the MMAS-8 has been shown to be a valid and reliable tool for measuring adherence across various
patient populations, including those with heart failure, diabetes, asthma, hypertension, renal disease, and

obesity (De las Cuevas and Penate 2015).

Measuring adherence is, therefore, important to both researchers and clinicians. Inaccurate estimation of
medication adherence can lead to several problems which are potentially costly and dangerous in both

settings.

Chemotherapy adherence is strongly related to patient related factors, therapy-related factors, condition-
related factors, healthcare system factors, and socioeconomic factors (Bekalu ef al., 2023).Patient-related
factors such as age, attitudes or beliefs about chemotherapy, mental health status, disease-related factors
such as comorbidities and cancer stages, treatment-related factors such as unwanted side effects and
toxicities, and other factors such as relationships with clinicians and medication costs are associated with
poor adherence.

Drug-drug interactions (DDIs) are defined as the combination of two or more drugs that leads to a
modification of the potency or efficacy of one drug due to the presence of another ((Magro, Moretti et al.
2012), (Riechelmann and Del Giglio 2009)). DDIs can be classified into pharmaceutical, pharmacokinetic,

or pharmacodynamics interactions based on their mechanisms ((Blower, De Wit et al.
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2005), (Magro, Moretti et al. 2012)).

These interactions can also be categorized by severity: mild, moderate, or severe. Major DDIs may be life-
threatening or cause prolonged or permanent damage, while moderate DDIs may necessitate medical
intervention or a change in therapy. In contrast, minor DDIs typically do not require adjustments in
treatment. Regardless of severity, patients should be monitored for possible manifestations of these
interactions (Varma, Pang et al. 2015).

Although the addition of medications is often clinically significant and aimed at improving patient health,
polypharmacy can increase the risk of potential DDIs and drug-disease interactions (Hines and Murphy
2011)Factors such as old age and comorbidities also contribute to the risk of potential drug-drug
interactions (Conde-Estévez, Henriquez et al. 2022).

Physician and pharmacist alert fatigue is a common reason for the occurrence of DDIs in patients receiving
interacting drugs. While computerized DDI alert systems can reduce the incidence of DDIs, the high
volume of alerts can lead to alert fatigue, resulting in a significant number of overrides. A study conducted
in Japan found that physicians frequently ignored DDI alerts generated by computerized systems
(Nasuhara, Sakushima et al. 2015). DDIs are assessed using various databases such as Lexicomp,
Medscape, and physiologically-based pharmacokinetic modeling. However, tools like Micromedex are
often underutilized in resource-limited settings, such as Ethiopia, due to subscription fees. In contrast, the
free online database DDinter, utilized in this study, provides a valuable alternative (Xiong, Yang et al.
2022).

Finally, the relationship between patient’s belief, medication adherence and potential drug-drug

interactions (PDDIs) in cancer chemotherapy patients remains inadequately explored.
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1.2. Statement of Problem

Adherence to cancer chemotherapy is critically influenced by patients' beliefs about their illness and
treatment. Cancer, defined as the growth and propagation of uncontrolled abnormal cells, poses significant
challenges to patients, especially regarding adherence to prescribed therapies (Ademe, Mohammed et al.
2024). Despite the effectiveness of chemotherapy in targeting rapidly growing cells, adherence rates
remain low, with studies indicating only 42.3% adherence among cancer patients in Ethiopia (Bekalu et
al., 2023). This non-adherence is often linked to multidimensional issues, such as physical side effects,
psychological distress, and cultural beliefs that may frame illness as a spiritual affliction (Mekonnen et

al., 2022).

Patients’ beliefs about medications significantly impact their treatment decisions, adherence, and overall
outcomes. Research shows that fear of side effects, particularly alopecia, leads some patients to refuse
treatment altogether, with reports indicating up to 14% of patients make this choice due to anxiety
surrounding hair loss (Malhotra et al., 2024). Furthermore, beliefs regarding the nature of medications,
their potential for harm or benefit, and concerns about their overuse by healthcare providers can create
barriers to adherence (Grassi ef al., 2017). As such, understanding the prevalence of these beliefs and their
impact on adherence is essential for developing effective interventions to improve adherence rates and

enhance patient outcomes in cancer care.

Drug-drug interactions (DDIs) are a significant cause of morbidity and mortality in cancer patients, leading
to adverse clinical events that may reduce or inactivate the therapeutic effects of medications, enhance
toxicity, and compromise treatment outcomes and adherence (Rawal et al., 2023; Riechelmann Del Giglio,
2009). Cancer patients often require multiple medications to manage both their malignancies and comorbid
conditions, rendering them particularly vulnerable to interactions due to the potent and toxic nature of many
anticancer drugs, which typically have a narrow therapeutic index (K. M. Venkatesh et al., 2021). Studies
in Brazil and Spain have shown that cancer patients are at increased risk for clinically relevant drug
interactions stemming from polypharmacy, potentially leading to higher mortality rates, especially among
the elderly (Rawal et al., 2023). The complexity of cancer treatment protocols, particularly with the
integration of targeted therapies and immunotherapies, further amplifies the risk of DDIs, which can

undermine the efficacy of primary anticancer agents while exacerbating side effects,
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Ultimately diminishing patients' quality of life. A study conducted in Adigrat, Northern Ethiopia, revealed
a prevalence of potential drug-drug interactions (pDDIs) of 68.5% (Hailesilase et al., 2024), while another
study in Northwest Ethiopia found that 304 out of 422 patients (72.1%) were exposed to at least one pDDI
(Mekonnen et al., 2022). These findings underscore the urgent need for improved management strategies
in cancer care, motivating further research on the prevalence of potentially harmful drug interactions in
Mekelle, Tigray, Ethiopia. This study aims to develop more effective therapeutic guidelines that enhance
patient safety and treatment outcomes, The researcher was eager to evaluate the prevalence of patients'
beliefs and adherence to cancer chemotherapy, as well as the drug- drug interactions (DDIs) and the factors

affecting these aspects.

1.3.  Significance of the Study

Like other chronic illnesses Diabetes, tuberculosis and HIV/AIDs, which is already known, but even
cancer patient goes through long treatment specially breast cancer patients also go a long-term oral
hormonal therapy for five to ten years. However, the issue of adherence rate is under question yet
neglected, even though it has been surrounded by many factors like socio-economic, treatment related,
illness related, patient related and system related. Unlike other chronic disease, adherence level will be
affected since anticancer drugs special the hormonal adjuvant hormonal therapy do have a marked side
effects such as hair lose in women’s (Alopecia) &neuropathic pain in anticancer drug taking patients,
Therefore, causing non- adherence, as they are forced to withdraw the treatments, so, understanding
adherence to is very important in routine clinical settings because it will not easy for close monitoring of

the patient since they took the medication at home.

Moreover, the result of this study could be used as a base line data to other like researchers and voluntary
institutions who are interested in studying this topic. Lastly, it would also assist policy makers to develop
context specific and relevant policies to address factors most influential at low levels of adherence and

assist in developing adherence counseling manual for breast cancer.

Even although the potential anticancer drug —drug interactions have many effects oncological patient ,such
as orange toxicities, an additional burden of costs, long staying in hospitals, but as the researcher observed

and tried to assess articles or researches done on this title, he found only one research being conducted in
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Ethiopia the past 5 years back ,even though there many cancer center hospitals , As I have seen in many
researched paper’s outside Ethiopia ,there is a neglected issues of checking the prescribe drugs online
software for adverse drug-drug interactions and it also being practiced in Ethiopia and in Tigray -Mekelle,
so there could be high possibilities for drug -drug interaction & every time anew anticancer are being
entered to the market so it is interesting to be conducted a researched for anticancer drug —drug interaction,
and beside these ,the researcher thought, this could have an important input start for health researcher

professional academician’s and policy makers.
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Chapter 2: Literature Reviews

2.1. Patients Belief and Adherence

A study conducted in China examined adherence to oral endocrine therapy in breast cancer treatment,
utilizing the Morisky Medication Adherence Scale (MMAS). This study employed a cross-sectional
survey design and included 1,875 breast cancer patients who were followed up via telephone interviews.
Among the 888 patients who commenced adjuvant endocrine therapy, 769 (86.6%) adhered to their
medication, while 119 (13.4%) did not (Xu et al., 2020).

Two studies investigating medication adherence (MMAS-8) and beliefs (BMQ-18) among women with
breast cancer were conducted using a cross-sectional design in Iraq. The study included 124 women with
breast cancer recruited from the Middle Euphrates Cancer Center in Iraq. The results indicated that 25%

of women were fully adherent according to the MMAS-8 (Sutton et al., 2020).

A retrospective cross-sectional study in the United States utilized Medical Expenditure Panel Survey
(MEPS) data collected between 2011 and 2015. This study aimed to assess adherence to hormonal therapy
among breast cancer patients receiving Tamoxifen and aromatase inhibitors. Among the 354 breast cancer

patients receiving hormonal therapy, 194 (54.8%) adhered to their treatment, while 160 (45.2%) did not.

Another observational cross-sectional study at the University Hospital Centre Zagreb investigated
patients’ beliefs regarding adjuvant endocrine therapy (AET) as well as their association with non-
adherence and socio-demographic and clinical factors. Out of 420 early breast cancer (BC) patients
included in the study, 79.5% perceived AET as necessary and important for their health, as measured by
the Beliefs About Medicines Questionnaire (BMQ), with the mean necessity score (20.4 £ 3.68)
significantly higher than the mean concerns score (13 +=4.81) (p <0.001 (Tan et al., 2021).

Another study was conducted in Africa, Egypt, A descriptive design was used to assess medication
adherence on sample of 60 women diagnosed with breast cancer and treated with hormonal therapy, and
less than two-thirds of the women studied had an unsatisfactory level of knowledge regarding breast cancer
and hormonal therapy. Fewer than half exhibited a high level of adherence (Refaat Elmaadawy et al.,
2022). A study conducted in Ethiopia, specifically at Black Lion Hospital assessed the level of
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adherence to adjuvant hormonal therapy and associated factors among women with breast cancer, based
on a selected sample of 216 participants using Morisky Medication Adherence Scale (MMAS-8) and the
result was out of 216, 209 women with breast cancer participated in the study with response rate of 97%.
The adherence levels were reported as 41%, 33%, and 26% for low, medium, and high adherence,
respectively (Wako et al., 2021)). A similar study conducted at Tikur Anbessa Specialized and Teaching
Hospital, Addis Ababa, Ethiopia, A Cross-sectional study was conducted among 164 breast cancer patients
with chemotherapy, The present study the results showed that the majority 137, (83.5%) of patients were
in good adherence to their chemotherapy (F. Hassen et al., 2022)),,another study was conducted on A
hospital-based prospective cross-sectional study design was employed, and a total of 460 cancer patients
were enrolled using a systematic random sampling method at Felege Hiwot and Dessie comprehensive
specialized hospitals from May 15, 2022, to July 15, 2022, in the Amhara region, The overall response
rate in this study was 94.1% (433), with 42.3% of patients adhering to chemotherapy(Bekalu et al., 2023).
Another study was also conducted on Women with Breast Cancer Attending the Tikur Anbessa
Specialized Hospital, Addis Ababa Ethiopia, A Cross-sectional Study was conducted, and the result was
Out of 216 women with breast cancer 209 participated in the study with a response rate of 97%. The
overall adherence in this study was 77.5 % (Adherence to Adjuvant Hormonal Therapy Study).

2.1.1. Factor Associated with Adherence

A retrospective cohorts study was conducted on Sweden To determine compliance to adjuvant ET and the
impact on survival in a population-based series of patients with early breast cancer (BC) advised ET& the
result was 1090 consecutive patients with hormone receptor positive (HR+) stage I-1II BC diagnosed from
1 January 1997 to 31 December 2003, reason for termination and outcome, 72 patients were excluded
leaving 1018 patients with a HR+ stage I to III BC for analyses. The most common ET was tamoxifen (n
=751, 73.8%). At the last follow up (31 Dec 2019) with a median follow-up of 18 years (interquartile
range 16-22) 228 (22.4%) patients had a relapse. 71.1% of the included patients were compliant to
endocrine therapy. Older patient’s >74 years had lower compliance (Chamalidou et al., 2023). Another
study was done to examine adherence to adjuvant hormone therapy and related factors among women with
breast cancer attending the Tikur Anbessa Specialized Hospital Oncology Center from 216 selected

participants, 209 were involved in the study with a response rate of 97%. Of 209, 88 (42.1%) were in
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the age group 45-65 years, 121 (57.9%) were from urban, 103 (49.3%) were high school and above,
154 (73.7%) of the participant were married ((Tilahun et al., 2023), another study was done on A
retrospective cross-sectional study was conducted at the Oncology Unit of the University of Gondar
Comprehensive Specialized Hospital aimed to assess the drug-related problems among patients with breast
cancer The mean age of the study participants was 44.53 12.53 years. More than half of the patients were
in the age group of 3655 years. The female to male ratio was found to be 10:1. About 69% of patients
were married, and 65% of the study participants could not read and write. Occupationally, more than 35%
of the study participants were unemployed, while about 9% of the patients were government employees

(Degu Kebede, 2021).

Another study was also conducted on Patients diagnosed with breast cancer have psychological or
emotional concerns about altered body image, self-esteem, Issues with fertility and sexuality. Diagnosis
is also associated with shock, unknown outcomes of disease, death, creating a sense of sadness, anxiety
and depression (Kudjawu Agyeman- Yeboah, 2021).Another study done on America, White women and
women over 50 years of age were more likely to be adherent compared with women who were Black and
50 years old and younger (69.4% vs. 51.9%; P < 0.001 and 68.9% vs. 49.2%; P < 0.001, respectively
(Sheppard et al., 2021).

The study population was generally healthy with hypertension being the most common 9.5% of patients
reporting a history of smoking. Baseline population characteristics (Sella Chodick, 2020). Out of 216
women with breast cancer 209 participated in the study with a response rate of 97%. The overall adherence

in this study was 77.5%. Getting social support (Tilahun et al., 2023).

Among the respondent, 190(90.9%) has no family history, 92(44%) with stage 3 at diagnosis, 143(68.4%)
were post-menopause women, 186(89.0%) with unknown receptor status, A respondent who received
chemotherapy, surgery and radiotherapy were 194(92.8%), 188(90.0%) and 51 (28.2%) respectively, 189
(90.4%) undergone mastectomy, 159 (76.1%) have no comorbidity ((A. M. Hassen et al., 2019).

Another study was done to examine adherence to adjuvant hormone therapy and related factors among

women with breast cancer attending the Tikur Anbessa Specialized Hospital Oncology Center
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From 216 selected participants, 209 of 209, 190 (90.9%) had no family history, 187 (89.5%) were ductal
Carcinoma, 151 (72.2%) with advanced stage, 143 (68.4%) were postmenopausal women, 186 (89.0%)
with unknown receptor status, 205 (98.1%) were with one breast unilateral, respondents who received
chemotherapy, surgery and radiotherapy were 194 (92.8%), 188 (90.0%) and 51 (28.2%)),

Respectively, 189 (90.4%) undergoing mastectomy, 159 (76.1%) have no comorbidity, Among 50
(23.9%) those who had comorbidity; 24 (48%) were diabetic, 12 (24%) were HIV/AIDS, 8 (16%)
had a heart problem and 6 (12%) had a respiratory problem (Tilahun et al., 2023).

The two highly prevalent adverse effects identified among patients were nausea and vomiting. The former
occurred in 48 (44.9%) patients while the latter affected 39 (36.4%) of the patients. Fourteen (13.1%)
patients experienced alopecia, while 20 (18.7%) patients complained of neuropathic pain due to adverse
effects of medications. Nonetheless, anemia was found to be the least (2.8%) commonly occurring type

of ADR being identified in our setting (Degu Kebede, 2021).

Research was done on Sweden; a lower discontinuation rate of 20—40% for ET tamoxifen was due to its
side effects are reported from clinical trials, the reasons for termination of ET include hot flushes,
musculoskeletal symptoms, vaginal dryness, osteoporosis, fear for an increased risk for endometrial
cancer and cardiovascular events(Chamalidou et al., 2023).A study done in China on literature review,
physical appearance and menopausal symptoms (e.g., weight gain, hair loss, body image, hot flashes, and
vaginal dryness), changed women sense of identity. Secondly, daily functioning (e.g., pain, fatigue, sleep
difficulties, sexual functioning) led to poor memory, poor concentration at work, sweating interfering with
sleep, and not having enough energy to participate in life and work. Thirdly, emotional well-being (e.g.,
mood fluctuations, depressed mood, anxiety), 2 women experiencing severe depression and suicidal
thoughts, Survivors suffered from these symptoms and were unable to tell friends or families about it

because they may not be able to understand the pain that survivors experience ((Long et al., 2023).

According to a previous qualitative study done in southwest Ethiopia, misdiagnosis of BC, long distance
to referral facilities, high cost of diagnostic services, long waiting time for diagnostic tests, and lack of
screening and diagnostic tests in local facilities were identified as health-system-related barriers for late

diagnosis of BC (Getachew et al., 2020).
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The mean walking time to the next health center (nurse available) was about 1.1 h (range 0.1-3) and travel
to Aria hospital (physicians available) required 6.1 h (range 0.1-24) ((Reibold et al., 2021). The financial
constraints 4, (14.8%), security or distance from cancer referral center, 3, (11.1%) were also identified as
factors for non-adherence (F. Hassen et al., 2022) Most (65.0%) women did not report any non-adherent
behaviors. For the remaining women, 22.2% reported one non-adherent behavior, 11.2% reported two
non-adherent behaviors, and 1.6% reported three non-adherent behaviors. The most common non-
adherent behavior was due to forgetting to take medications (26.4%) followed by missing their
medications for reasons other than forgetting (17, 3%). It was uncommon for women to cite non-adherence

due to feeling worse after taking their medication (5.4%) (Reibold et al., 2021; Sheppard et al., 2021).

2.2. Drug-Drug Interactions

Several studies have investigated the prevalence of potential drug-drug interactions (DDIs) among cancer
patients across various regions, including Turkey, India, the United States, Pakistan, and several African
countries. In Turkey, a study conducted in the Department of Medical Oncology in Istanbul assessed DDIs
among 179 adult oncology patients using the Micromedex online drug interaction checker. This research
evaluated a total of 1,671 drugs, including 303 chemotherapeutic agents, and identified 374 interactions,
with 203 classified as significant. Interactions were reported in 118 patients (65.9%), averaging 3.2
interactions per patient. Notably, 46 major interactions involved anticancer agents, primarily

cyclophosphamide (n=13) and cisplatin (n=12) (Umar et al., 2023).

In India, a study conducted in Bangalore focused on the incidence, patterns, and severity of potential DDIs
among 150 cancer inpatients, utilizing Micromedex software. This study identified 360 potential DDIs in
111 patients (74%), predominantly affecting females (67.33%) and breast cancer patients (30%). The
findings indicated that severe interactions comprised 63.88%, while moderate and mild interactions
accounted for 35.83% and 0.27%, respectively. The potential mechanisms of these DDIs included 38.33%
pharmacodynamics, 48.33% pharmacokinetics, and 13.33% unspecified (HV et al., 2023)..

In the United States, another study examined the association between polypharmacy, potential DDIs, and
adverse treatment outcomes in older adults with advanced cancer. The mean age of the patients was 77

years, with 57% having lung or gastrointestinal cancers. On average, patients were taking five medications
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(Ranging from 0 to 24), with 28% on eight or more. The study reported that 67% of patients received one
or more potentially inappropriate medications (PIMs), and 25% had one or more major DDIs. Notably,
the mean number of grades >2 toxicities was higher in patients with polypharmacy (9.8) compared to those

without (7.7) (Mohamed et al., 2023).

Research conducted in Pakistan found potential DDIs in 96% of patient prescriptions, with 31.3% of
patients experiencing at least three interactions (Bibi ef al., 2021). In Uganda, a cross-sectional study
among 300 cancer patients receiving chemotherapy at Mbarara Regional Referral Hospital revealed that
181 patients experienced 495 clinically significant DDIs, resulting in a prevalence of 60.3% (95% CI:
55.0-66.0%). The most commonly diagnosed category in this study was digestive organ neoplasms,
representing 26.7% of cases (Luzze et al., 2022). A study in Sudan, conducted at Khartoum Oncology
Hospital, assessed DDIs between chemotherapeutic agents and chronically used medications. Among 117
patients, 20.5% experienced DDIs, which represented 8% of total DDIs identified. Most interactions
(76%) were pharmacodynamics, with 92% classified as moderate severity. The most common interactions

involved antihypertensive medications and paclitaxel (Osman ef al., 2020).

Lastly, an institutional-based study in Northwest Ethiopia found the prevalence of 72.1% (95% CI: 68%
to 76%) potential DDI using three databases: Drugs.com, Medscape, and Lexicomp. The study found that
patients aged 50 years and older and those with polypharmacy and comorbidities were also at a higher risk

of DDI (Wondm ef al., 2023). The Prevalence of Drug-Drug Interaction and Associated Factors

A comprehensive analysis of drug-drug interactions (DDIs) among cancer patients reveals significant
concerns, particularly among the elderly population. In a study involving 678 patients, 358 (52.8%) were
male and 320 (47.2%) were female, with the majority falling within the age range of 41-60 years (29.5%),
followed closely by those aged 21-40 years (26.4%) (Ismail, Khan et al., 2020). Geriatric cancer patients
are particularly vulnerable to DDIs largely due to polypharmacy. One study found that DDIs were
identified in an alarming 97.6% of elderly cancer patients, with 89% having at least one DDI involving
antineoplastic medications. The maximum number of DDIs recorded for a single patient was 12 (S. K.

Ramasubbu et al., 2021).
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Further research highlighted that nearly all older cancer patients were on long-term medications prior to
initiating cancer therapy, with an average of five medications per patient. Commonly used drug classes
included antithrombotic agents, medications affecting the renin-angiotensin system, and diuretics. Over
half of the patients were classified as having polymedication (taking five or more drugs), with
approximately 10% exposed to hyperpolymedication (ten or more drugs). Additionally, a significant
portion of patients was on potentially inappropriate medications prior to cancer treatment, with about one-
third exhibiting relevant potential drug-drug interactions (pDDIs) in their long-term medication regimens

(Ortland et al., 2022).

Another study focusing on older patients with multimorbidity and polypharmacy found a high prevalence
of clinically significant DDIs, estimated at 54% upon hospital admission. Patients with specific medical
conditions—such as depression, coronary artery disease, heart failure, atrial fibrillation, and chronic
obstructive pulmonary disease (COPD), were more likely to experience at least one DDI (Zerah et al.,
2021). In Croatia, research revealed a significant association between age and concerns related to
medication beliefs, indicating that younger patients (< 50 years) had greater concerns about their anti-

cancer therapy (AET) compared to older patients (> 65 years) (Dugonji¢ Okrosa, Silovski et al., 2023).

Research has highlighted specific drug combinations that are frequently implicated in drug-drug
interactions (DDIs) among cancer patients, which can significantly affect treatment efficacy and safety.
Notable examples include combinations such as Paracetamol/Ondansetron,
Cyclophosphamide/Ondansetron, Doxorubicin/Cyclophosphamide, Metformin/Dexamethasone, and
Dexamethasone/Aspirin, with mechanisms ranging from altered drug metabolism to reduced therapeutic
effects (A. A. Koni et al., 2022). A study conducted in China from June to December 2016 identified
6,578 patients who were simultaneously receiving at least one anti-cancer drug and one non-anti-cancer
drug. Among these, 1,379 DDIs (69.68%) were attributed to the combination of cisplatin and furosemide,

marking it as the most significant interaction identified (Weilan et al., 2019).

In a cohort study in the United States involving 718 patients aged 70 and older with advanced cancer, the
mean age was 77 years, and 57% of participants had lung or gastrointestinal cancers. This study revealed

that patients averaged five medications, with 28% taking eight or more. Additionally, 67% received one
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Or more potentially inappropriate medications (PIMs), and 25% had major potential drug interactions
(PDIs). Notably, the mean number of grades >2 toxicities was higher in patients with polypharmacy (9.8)
compared to those without (7.7) (Mohamed et al., 2023). At Nanjing Medical University, research
emphasized the importance of monitoring DDIs due to the narrow therapeutic windows of many antitumor
agents, including taxanes, cyclophosphamide, and anthracyclines, which are associated with adverse
reactions such as hepatotoxicity, nephrotoxicity, and bone marrow suppression (Li et al., 2024). Another
cross-sectional study in South India assessed potential DDIs among cancer patients receiving
chemotherapy over six months, identifying a total of 895 DDIs, including 261 linked to chemotherapeutic
drugs. Cyclophosphamide was involved in 14.18% of interactions with Ondansetron (K. Venkatesh et al.,

2021).

Further investigations into the interactions of 257 antineoplastic and supportive care drugs with direct oral
anticoagulants (DOACs), warfarin, enoxaparin, and fondaparinux categorized these interactions by
clinical significance, revealing a spectrum from negligible to potentially significant (Peixoto de Miranda
et al., 2020). A separate study involving 13,917 patients at two tertiary care hospitals in China identified
297 clinically significant hazardous DDIs; with proton pump inhibitors (PPIs), dexamethasone, and
fluoroquinolones frequently involved. Notably, the concurrent use of certain molecular targeted agents
with PPIs was highlighted as a prevalent contraindication. Multivariate analysis indicated that younger
patients, those using multiple medications, and those treated with targeted therapies were at higher risk

for DDIs (Wang et al., 2022).

Among 100 study participants, 65% had drug-drug interactions (DDIs) in their prescriptions. The majority
of patients had a history of comorbidities, and 53.85% were employed during the study period. Diabetes
mellitus was identified as the most common comorbidity present alongside cancer in groups, those with
DDIs and those without (Sankar, Parthasarathy et al., 2019). A strong understanding of drug-drug
interactions (DDIs) is crucial for reducing the adverse clinical outcomes associated with DDI-related
morbidity and healthcare costs. However, healthcare professionals—including physicians, pharmacists,

and nurses—in the present study exhibited low scores in DDI knowledge (Endale et al.).
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2.3. Research Gap

Our search highlights significant gaps in the understanding of beliefs regarding anticancer drugs,
particularly as no studies have utilized the Belief Medication Questionnaire (BMQ-18) in this context.
This work is particularly novel in Ayder, Mekelle, where such research has not previously been conducted.
Additionally, the methodology for assessing adherence, using the Morisky Medication Adherence Scale
(MMAS-8), was adapted from chronic diseases like hypertension and diabetes, reflecting a new contextual
application. We also employed the DDInter.com database software to explore drug-drug interactions

(DDI), marking a fresh approach in this local setting.
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Figure 1. Schematic representation of the conceptual framework of the study.
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Chapter 3: Study Objectives and Research Questions

3.1. Study Objectives
3.1.1. General Objective
To assess cancer patients’ beliefs about medicines, medication adherence, potential drug-drug interactions,

and the factors affecting these at Ayder Comprehensive Specialized Hospital Oncology Clinics

3.1.2. Specific Objectives
» To assess the prevailing beliefs regarding cancer medications among patients.
» To determine the adherence rates among cancer patients and identify factors influencing
adherence.
» To determine the prevalence of potential drug-drug interactions in cancer treatment prescriptions
and identify factors influencing these interactions.

» To integrate the relationships between patient beliefs, adherence, and drug-drug interactions.

3.2. Research Questions

What beliefs and perceptions do cancer patients have regarding chemotherapy treatments?
What factors influence patients’ beliefs about cancer chemotherapy?

What are the levels of medication adherence among cancer patients undergoing chemotherapy?
What factors affect adherence to cancer chemotherapy treatments?

What are most common drug-drug interactions associated with cancer chemotherapy regimens?

YV V V V VYV V

What factors contribute to the risk of drug-drug interactions among cancer patients?
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Chapter 4: Methodology

4.1. Study Area and Period

The study was conducted from March, 2024 to March 15, 2025 at ACSH oncology clinic in Mekelle. The
hospital is located in the Tigray Regional state Mekelle city, Ethiopia. It is located around 780 kilometers
north of the capital Addis Ababa. ACSH commenced rendering its referral and non-referral services in
2008 to the 8 million populations in its catchment areas of the Tigray, Afar and South-eastern parts of the
Ambhara Regional States. It provides a broad range of medical services to both in and out patients of all
age groups. As such, the Hospital can be designated as the most advanced medical facility by all accounts
in the Northern part of the country and that it stands as the second largest hospital in the nation with the
total capacity of about 500 inpatient beds in four major departments and other specialty units, ACSH is
also used as a teaching hospital for the College of Health Sciences, Mekelle University. (Gebretsadik et
al., 2017). The hospital provides follow up care for chronic diseases; tuberculosis, psychiatry,
cardiovascular, HIV and oncology. Here in Ayder there are four oncology wards, namely OPD, and
inpatient adult oncology wards, pediatric and gynecology-oncology wards. The present study was

conducted in the outpatient oncology unit.

4.2. The Study Design

An institution-based cross-sectional study design was employed

4.3. Population
4.3.1. Source Population

All Cancer patients receiving chemotherapy and follow-up care at ACSH oncology outpatient’s unit.

4.3.2. Study Population
For the Belief and Adherence study, we included all cancer patients who had follow-up appointment
during the data collection phase & for the Drug-Drug Interactions (DDI) study, our analysis included

cancer patients with accessible prescription data.
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4.4. Eligibility Criteria
Inclusion Criteria: All ambulatory patients aged above 18 years diagnosed with any type of cancer and

at least on follow up for 3 months.

Exclusion Criteria: Patients unable to communicate due to serious illness or any cognitive derangement,

admitted patients.

4.5. Sample Size and Sampling Procedures

4.5.1. Sample Size Determination

For Belief, Adherence and DDI the sample size was the same (i.e. drugs prescribed for those participated
in the belief and adherence survey will be checked for potential DDI). The sample size was determined by
using single population proportion formula n=z2Pq/d2. Z-Score (for 95% confidence): 1.96.,
P=proportion, d= marginal error= 5% (0.05); q=p-1. Assuming 50% of non-adherence rate (p): 50%. The
total sample size will be 384.16 (n = (1.96)2(0.50) (0.50)/ (0.05)2. n=384.16), so sample size should be
385.

4.5.2. Sampling Procedure

A simple random sampling method was employed to select study participant. From the records of the
patients this method involves selecting individuals who are easily accessible or readily available to the
researcher. The patients were approached for consent to participate in the study during their appointment

until the desired final sample size was reached.

4.6. Study Variables
4.6.1. Dependent Variables
» Patient Belief

» Adherence,

» Drug-drug interaction,

4.6.2. Independent Variables
Socio-demographic factors (age sex, religion, educational status, household income) comorbidity, number

of medications, stages of cancer, type of cancer, time since diagnosis.
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4.7. Data Collection Tools and Techniques
For three of the studies, there were three different data collection tools, for patient’s Belief; we used Belief

about Medicine Questioners (BMQ), for adherence Morisky Medicine’s Adherence Scales (MMASS) tool

& for checking Drug-Drug interactions, DDInter data base software.

4.7.1. The Beliefs about Medicines Questionnaire (BMQ)

The Beliefs about Medicines Questionnaire (BMQ) is a self-administered questionnaire, which assesses
cognitive representations of medication. It includes two distinct versions: the BMQ-Specific, a 10-item
questionnaire with Specific-Necessity and Specific-Concern subscales, and the BMQ-General, an 8-item
questionnaire featuring General-Harm and General-Overuse subscales. The Specific-Necessity subscale
assesses patients’ beliefs about the importance of prescribed medications for their health, while the
Specific-Concern subscale addresses worry about potential adverse effects. Conversely, the General-Harm
subscale evaluates concerns about the potential dangers of medications, and the General-Overuse subscale
highlights issues related to medication overuse by healthcare providers. Responses are measured on a 5-
point Likert scale, with higher scores indicating stronger beliefs in the concepts represented by the
subscales. Total scores for the necessity and concerns subscales range from 5 to 25, while the General-
Harm and General-Overuse subscales score from 4 to 20, for specific Necessity & concern mean below
12.5 1s low and above High and for General Overuse &Harm mean below 10 is low and above 1o is High,
The BMQ can be used in both combined and separate formats, with individual item scores summed to

reflect patient beliefs (Dugonji¢ Okrosa ef al., 2023; Gebretsadik et al., 2017).

About Necessity Concan Deffendall: - The Necessity-Concern Differential (NCD) score is determined by
subtracting the patient’s Concern score from their Necessity score. The higher their NCD scores, the
stronger this relationship will be. The necessity and concern frameworks were then further analyzed using
the subscale mid-point of 15 to differentiate between high- and low-scoring respondents. This generated
four different attitudinal constructs according to the combination of high or low Concern and Necessity
scores: low Concern and high Necessity (In-favor) construct; high Concern and low Necessity (Distrustful)
construct; low Concern and low Necessity (Indifferent), Construct; and high Concern and high Necessity

(Mixed-feelings) construct (Lee, 2022).
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4.7.2. The Morisky Medicine’s Adherence Scales (MMASS)

This modified MMASS scale demonstrate strong psychometric properties with good specificity and
sensitivity compared to the original scale four item scale. This version expanded on the original four items
and included a total of eight items. The first seven items had dichotomous response categories (yes or no),
while the eighth item utilized a five-point Likert response. The scale consists of 8 items, with items 1 to 7
being dichotomous, with yes scored 0 and no scored 1; question 5 is reverse scored. Item 8 was a 5-point
Likert scale, with scores of 0.00, 0.25, 0.50, 0.75 and 1.00 for "alwaysl, —Often", "sometimes", "hardly
ever", and "never", respectively. The sum of the scores for each item is the total score. A score of under 6
is considered low adherence, 6 or 7 is moderate, and 8 is considered high (Ling, 2025). These data
collection tools will be translated into local language Tigrigna then will be back translated to English to

see for consistency. The Survey has three sections including

1. Socio-demographic Section Clinical characteristics
ii.  The Beliefs about Medicines Questionnaire (BMQ)
iii.  The Morisky Medication Adherence Scale (MMAS)

Data collection for the study will involve patient interviews and chart reviews using a semi-structured
questionnaire. Patients will be interviewed after their physician consultations and pharmacy visits.
Information such as disease stage, breast cancer type, surgery details, medication initiation timing, and
hormone receptor status will be extracted from health records. Drug-drug interactions (DDIs) will be
assessed using a structured questionnaire developed for Study-DDI, where each prescribed medication
will be entered into the online database DDInter (http://ddinter.scbdd.com/inter-checker/). The results will
categorize interactions as major, moderate, or low and will be recorded in the Study-I baseline
characteristics section. Data collectors trained for Study-I will gather consented snapshots of patients'

prescriptions. DDInter, which is freely accessible without registration, serves as a valuable tool for

predicting drug interactions worldwide. It has been frequently used in countries such as China and India
and has been referenced in several publications, including (Xiong, 2022, Tian, 2025, Zhao, 2024, and
Singh,).
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4.8. Data Quality Control Issues

To ensure the quality of data, the data collection tool was pretested on 5% of the sample size in similar
patient group to assess its consistency and reliability. The Data collectors were two Nurses, & trained for
one day regarding for the purpose of the survey and proper data collection procedures. Regular supervision
was conducted throughout the data collection process to ensure adherence to protocols. Open and
transparent discussions were held with data collectors to address challenges encountered during data
collection. A daily review and checkup of the collected data was performed to check for completeness and
accuracy before data entry. Additionally, data cleaning was carried out by running simple frequency

distributions to identify missing values and inconsistency in patient responses

4.9. Data Analyses

The collected data was entered into an Excel spreadsheet and exported to SPSS version 26 (SPSS Inc.,
US) for analysis. Descriptive statistics were used to show patient sociodemographic and clinical
characteristics, cross tabulation was also used to analyses the attitudinal Necessity Concern NCD)
quadrant figure, Altitudinal analysis of Necessity &concern, Distribution of NCD by Socio-demographic
and clinical characteristics, , Bivariate and Multivariate logistic regression was used to analyses factors
Aftecting Adherence (MMAS), and DDI, Pearson’s correlation was used to determine the association

between BMQ, MMAS & DDI.

4.10. Ethical Consideration

Ethical approval was granted by the ethics review board of the College of Health Sciences at Mekelle
University (MU-IRB 22228/2024). A support letter from the ACSH medical director was sought prior to
the commencement of data collection. Participants were asked to provide informed consent after the
purpose of the study was explained through a participant information sheet. Confidentiality was strictly
maintained by excluding personal identifiers from the data collection tools, ensuring that any information
potentially revealing a participant's identity was omitted. Access to the collected data was limited to
individuals directly involved in the study, and respondents were informed of their right to refuse or

withdraw from the study at any time without facing any consequences.
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4.11. Operational Definition

BMQ-18: the score below half of the sum of specific necessity was a negative belief, whereas half of the
sum of specific concern was seen as a positive belief. Similar to concern sum less than half (<10) for
overuse and harm was considered a positive belief.

MMAS-8: the sum of the score categorized 0-6, >6-7, and >7-8 as low, moderate, and high or good
adherence but also non-adherent (0-6) and adherent (>6-8).

Drug-Drug Interaction (DDI): is defined as the pharmacokinetic, pharmacodynamics, or pharmaceutical
effect of one drug over the other that can affect the safety and efficacy, and even cause severe adverse
effects.

Sever DDI. this is a severe type of interaction that requires medical treatment to prevent severe adverse
effects unless it may lead is life-threatening.

Moderate DDI. this type of interaction may result in exacerbation of the medical condition of the patient
and/or a change in therapy.

Low DDI: a type of interaction that may decrease the therapeutic effect of the other medication.
Total DDI. is the burden of a drug interaction that occurs in a single patient.

Polypharmacy: The concurrent use or prescribing of greater than or equal to five drugs within one day
(Beezer, 2022).

Risk Rating:

X: Contraindicated (drugs which should never be used together Because of severe, life- threatening
interactions).

D: Potential for serious interaction- consider therapy Modification.
C: Potential for serious interaction — typically requires close monitoring.
B: No action needed.

A: No known interaction.
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Chapter 5: Results

5.1. Sociodemographic Characteristics of the Study Participants

A total of 385 participants were successfully interviewed, resulting in a 100% response rate. The analysis
of the sociodemographic variables revealed several significant findings. The mean age of participants was

45.61 years with a standard deviation of 15.205 years, indicating a mature demographic. The median age
was 45 years, with an interquartile range of 22.5 years. In terms of frequency distribution, the majority of
participants were aged between 1-40 years (42.5%), followed closely by those aged 41-60 years (40%).
Females constituted 74.3% of the total sample, while 25.7% were males. Regarding marital status, 60.8%
of respondents were married. With respect to educational status, a notable 44.2% of participants had no
formal education. Lastly, the income level indicated that a significant 71.4% of participants earned

between 1-1500 (Tablel)

Table 1.Seciodemographic characteristic of patients attending follow up at ACSH, Oncology Clinic.

Variables Category Frequency Percent
Age Mean + SD 45.61 £ 15.205
Median (IRQ) 45(22.5)
1-40 165 42.5
41-60 154 40
61 -80 60 15.6
81-100 6 1.6
Gender Male 99 25.7
Female 286 74.3
Residence Urban 193 51.2
Rural 188 48.8
Marital status Married 234 60.8
Single 60 15.6
Divorced 41 10.6
Windowed 50 13
Religion Orthodox 359 93.2
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Muslim 11 29
Catholic 13 34
Others 2 5
Educational status No formal education 170 44.2
Primary 101 26.2
Secondary 77 20
Diploma and above 37 9.6
Income level 1-1500 275 714
15001-5000 59 15.3
5001-8000 32 8.3
>8000 19 4.9

5.2. Disease and Clinical Related Characteristics of the Study Participants

In the study of cancer patients, the duration of cancer in years revealed that the majority, 94.30% (36.3%
of 385 patients), had been diagnosed for 5 years. Additionally, the presence of comorbidity was noted in
38 patients (9.90%), while 347 patients (90.1%) reported no comorbid conditions. Among the types of
comorbidities, hypertension was the most common, affecting 12 patients (3.10%). Regarding the diagnosis
of cancer, 231 patients (60%) had general cancer other than breast cancer, while 154 patients (40%) were
diagnosed with breast cancer. The highest significant finding was that 338 patients (87.80%) were taking
fewer than 5 drugs (Table2).
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Table 2. Clinical characteristics of cancer patients attending follow up at ACSH, Oncology Clinic,

Variable Category Frequency Percent
Duration of cancer in years 5 36.3 94.30%
5-10 21 5.50%
>10 1 0.30%
Presence of comorbidity NO 347 90.1
Yes 38 9.90%
Type of comorbidity DM 3 0.80%
DM&HTN 1.00%
TB 0.30%
Asthmatics 1 0.30%
HTN 12 3.10%
Gastritis 13 3.40%
Psychiatric cases 0.50%
Infection 0.50%
Coughing 1 0.30%
NO other diseases 344 89.40%
Diagnosis of cancer Cancer other than BC 231 60%
Breast cancer 154 40%
Numbers of Drugs given for comorbidity 1 34 89.40%
2 1.30%
3 1 0.30%
5 1 0.30%
Number of Anticancer drugs prescribed 1-3 251 65.2
4-5 91 23.6
6-7 43 11.2
1-4 291 75.6
Total numbers of drugs given for 5-8 93 242
9-12 1 3
Patients who take less than 5 drugs 338 87.80%
Patients who take more than 5 drugs 47 12.20%
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5.3. Beliefs about Medications among Cancer Patients.
5.3.1. Beliefs about Medicines: Overall Score of Responses to BMQ.
In assessing patient beliefs regarding cancer medication using the BMQ questionnaires, out of 385

respondents the results indicated that 92.7% of respondents agreed on the specific necessity of their

medications. However, 67.3% expressed concerns about these medications side effects. (Table3).

Table 3. Frequency of General and Specific Beliefs about Medicines

Variable

Frequency (percent (%)

Strongly Agree Uncertain Disagree Strongly
agree Disagree
Specific necessity
My life would be impossible | 166(43.1%) 191(49.6%) 21(5.5%) 1(.3%) 6(1.6%)
without my medicines
Without of my medicines, I | 176(45.7%) 205(53.2%) 3(.8%) 1(.3%) 0
would be very sick
My health at presents depends | 118(30.6%) 245(63.6%) 14(3.6%) 8(2.1%) 0
on my medicines
My medicines protect me from | 149(38.7%) 231(60%) 3(.8%) 2(.5%) 0
becoming worse
My health in the future will 98(25.5%) 251(65.2%) 21(5.5%) 15(3.95) 0
depends on my medicines
Specific concern

I sometimes worry about long | 63(16.4%) 259(67.3%) 20(5.2%) 42(10.9%) 1(.3%)
term effects of my medicines
Having to take medicines | 42(10.9%) 268(69.6%) 15(3.9%) 58(15.1%) 2(.5%)
worries me
I sometimes worry about | 11(2.9%) 24(6.2%) 9(2.3%) 315(81.8) 26(6.8%)
becoming too dependent on my
medicines
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My medicines disrupt my life 11(2.9%) 24(6.2%) 9(2.3%) 315(81.8) 26(6.8%)
My medicines are mysteries to | 13(3.4%) 85(22.1%) 37(9.6%) 228(59.2%) 22(5.7%)
me

Overuse
If doctors had more time with | 8(2.1%) 105(27.3%) | 31(8.1%) 225(58.4%) 16(4.2%)
patients, they would prescribe
fewer medicines
Doctors use too many medicines | 63(16.4%) 308(80%) 1(.3%) 11(2.9%) 2(.5%)
Doctors’ places too much trust | 2(.5%) 12(3.1%) 22(5.7%) 284(73.85) 65(16.9%)
on medicines
Natural medicines are safer than | 2(.5%) 12(3.1%) 22(5.7%) 284(73.85) 65(16.9%)
medicines

Harm

Medicines do more harm than | 1(.3) 13(3.4%) 15(3.9%) 314(81.6%) 42(10.9%)
good
People who take medicines | 5(1.3%) 1(.3%) 0 201(52.2%) 178(46.2%)
should stop their treatments for
a while now and again
Most medicines are additives 0 30(7.8%) 125(32.5%) | 205(53.2%) 25(6.5%)
All medicines are poisons 11(2.9%) 88(22.9%) 110(28.6%) | 162(42.1%) 14(3.6%)

5.3.2. Scores of Belief Subscales and Necessity-Concern Differential (NCD)
Out of a total of 385 respondents, the highest mean result was found in the Specific Necessity (SN)

subscale, with a mean score of 21.49 and a standard deviation of 2.313. The Necessity Concern

Differential (NCD) score was reported as 9.58. (Table 4)

29|Page




Table 4.specfic and general beliefs about medication of cancer patients & NCD in ACSH, Mekelle

bscale € D ed eque % 2

N0, Low High Range
Specific Necessity (SN) 21.49+2.313 | 20-23(3) 1(.3%) 384(99.7%) | 11-25(
Specific Concern (SC) 11.97+2.159 | 11-13(2) 86(22.3%) | 297(77.7) 4-20(
General —Overuse (GO) 10.67+1.65 | 10-12(2) 58(15.1%) | 327(84.9%) | 6-18(12
General Harm (GH) 8.795+1.66 | 8-10(2) 274(71.2%) | 111(28.8%) | 4-14(10)
Necessity-Concern Differential | 9.58+0.154
(NCD)

5.3.3. Attitudinal analysis of BMQ Necessity& Concern for Cancer Patients

86 respondents (22.3%) are categorized as "accepting," indicating high necessity and low concern about
their treatment. Conversely, 298 respondents (77.4%) have "ambivalent" feelings showing high necessity
and high concern. Only 1 respondent (0.3%) was "skeptic" reflecting low necessity and high concern, with

no respondents in the "Indifferent" category (Fig 2).

High concern

N
Skeptic Ambivalent
1(0.3%) 298(77.4%)
Low necessity < > High necessity
Indifferent Accepting
0(0.0%) 86(22.3%)
A 4

Low concern

Figure 2. Four attitudinal constructs according to the combination of Concern and Necessity scores
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5.3.4. Distribution of NCD by Sociodemographic and Clinical Characteristics

In a study involving 385 participants, the opinions regarding cancer care were categorized into three
groups. Among the respondents, 86 patients (22.3%) expressed favorable (accepting) opinions, while 298
patients (77.4%) reported mixed-feelings (were ambivalent). Only 1 patient (0.3%) indicated a distrustful
(skeptical) stance (Table5).

Table 5.Crosstabulation of NCD for Scio-demographic and clinical Characteristics .........

Characteristics Accepting Skeptical Ambivalent
Age 18-100 87 0 297
Gender Male 16 1 82
Female 71 0 215
Residence Urban 39 1 157
Rural 48 0 140
Marital status  Married 52 0 182
Single 10 1 49
Divorced 8 0 33
Windowed 17 0 33
Educational Unable to read 42 0 128
level Primary school 21 0 80
Secondary school 17 1 59
Religious Diploma and above 7 0 30
Orthodox 81 0 278
Muslim 3 0 8
Catholic 2 1 10
Others 1 0 1
Monthly 1-1500 67 1 207
incomes 1501-5000 11 0 48
5001-8000 6 0 26
>8000 0 0 16
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Duration  of S5yrs 79 1 283
cancer in years 5-10 7 0 141
>10 1 0 0

Presence  of No 78 1 268
comorbidity Yes 9 0 29

Diagnose  of G. cancer 38 1 192
cancer B. cancer 49 0 105
Drugs for Cancer patients 87 1 297
Drugs for Cancer comorbidity 87 1 297
Drugs for Comorbidity 87 1 297

5.4. Medication Adherence among Cancer Patients on Chemotherapy.

5.4.1. Medication Adherence: Overall Score of Responses to MMAS-8 Questionnaire

The results of the MMAS-8 questionnaire revealed notable adherence patterns among participants, with a
mean score of 6.605 and a standard deviation of +£1.437. A significant 94.8% of respondents reported that
they do not forget to take their oral medications or receive injections on schedule. Additionally, 80.8%
indicated that they had not missed taking their oral medications or receiving injections in the past two
weeks. Furthermore, 77.4% of participants stated that they do not forget to bring their oral medications or
injection supplies when traveling or leaving home. These findings underscore a high level of adherence to

medication protocols among the surveyed individuals (see Table 6).
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Table 6. Morisky medication adherence scale questioners (MMAS-8)

MMASS Questioners Response Frequency Percentage
1. Do you sometimes forget to take your oral medications or receive ~ Yes 20 52
your injections on schedule? NO 365 94.8
2. In the last two weeks, were there any days when you missed taking  Yes 74 19.2.
your oral medications or receiving your injections? NO 311 80.8
3. Have you ever adjusted the timing of your oral medications or  Yes 52 13.5
Injections without consulting your healthcare professional? NO 333 86.5
4. When you travel or leave home, do you sometimes forget to bring  Yes 87 22.6
Your oral medications or injection supplies? NO 298 774
5. Do you take your oral medications and receive your injections at  NO 125 325
the right times as instructed? YES 260 67.5
6. It is sometimes difficult for me to remember to take my oral  Yes 92 23.90
medications or prepare for my injections. No 293 76.1
7.1 follow the instructions provided by my healthcare professional for ~ Yes 65 16.9
my oral medications and injections carefully No 320 83.10
8. How often do you have difficulty remembering to take your oral All the times 16 42
medications or prepare for your injections? Sometimes 12 3.1
Never/Rarely 357 92.7
Usually, 0 0

5.4.2. Adherence Levels of Cancer Patients on Chemotherapy in ACSH, Mekelle,

The distribution of MMAS-8 scores revealed that 28.3% of participants had low adherence (scores less
than 6), 30.9% had moderate adherence (scores between 6 and 7), and 40.8% achieved high adherence
(scores between 7 and 8). (Table 7)
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Table 7.Adherent and non-adherent categories of cancer patients in ACSH, Mekelle,

Categories MMAS-8 Score Frequency Percentage
Low <6 109 283
Moderate >6 -7 119 309
High >7-8 157 40.8

Note: The MMAS-8 score is calculated by summing the responses from the eight questions of the MMAS-

8 questionnaire, reflecting participants' medication adherence in three levels.

The adherence categories based on MMAS-8 scores indicated that 28.3% of participants were classified
as non-adherent (scores less than 6), while a significant 71.7% were categorized as adherent (scores of 6

or higher) (Table 8).

Table 8 Adherent and Non-Adherent categories of cancer chemotherapy patients in ACSH, Mekelle,

Categories MMAS _8 Score Frequency Percentage
Non-Adherent <6 109 28.3%
Adherent >6 276 71.7%

Note: The MMAS-8 score is calculated by summing the responses from the eight questions of the MMAS-

8 questionnaire, reflecting participants' medication adherence in two levels

5.4.3. Factors Affecting Adherence among Patients Attending Oncology OPD at ACSH

In a study examining factors affecting medication adherence levels among cancer patients, both bivariate
and multivariate regression analyses identified several key variables In a study examining, both bivariate
and multivariate regression analyses factors affecting medication adherence levels among cancer patients,
was an Age 41-60: AOR = 0.715, p-value = 0.080, Age 61-80: AOR = 0.609, p-value = 0.080, Monthly
Income Level > 8000: AOR = 9.169, p-value = 0.041, Duration of Cancer > 10 years: AOR = 1.429, p-
value = 0.018 (Table 9).
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Table 9. Factors affecting adherence among patients attending ACSH, oncology clinic

Variables Category Adherence Odd Ratio

Level

Crude Odd Adjusted Odd Ratio 95%C. 1
Ratio
Variables category Low High COR Sig Beta AOR Sig Lower Upper
Value
Age 18-40 129 36
41-60 121 33 -495 609  .080 .350 1.061
61-80 48 12 -336 J15 407 323 1.580
81-100 4 2 2,711 066  .028 746
Monthly 1-1500 275 75.4
Income Level
15001- 59 153 337 J14 312 371 1.373
5000
5001-800 32 &3 393 1481 425 .564 3.894
>8000 19 49 2.216 9.169 .041 1.093 76.894
Duration of 5 284 79
Cancer in 5-10 3 -1.233 291 018 .105 .807
Years >10 0 1 357 1.429 181 .847 2411

5.5. Drug-Drug Interactions Using DDInter Online Database

5.5.1. The Prevalence & Severity of Drug-Drug Interactions

The analysis revealed that the most significant drug-drug interaction involved the combination of F5-
Fluorouracil and Leucovorin, with 340 patients (88.3%) affected. This interaction is critical as
coadministration with Leucovorin may potentiate the pharmacologic effects of 5-fluorouracil (5-FU),

leading to potentially increased toxicity in patients undergoing cancer treatment (10).
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Table 10. DDIs of Major Severity

Pairs of drugs  Frequency &

Percentage

Possible actions of drugs

Fluorouracil + 340(88.3%) Coadministration with folate therapy may potentiate the pharmacologic

Leucovorin effects of 5-fluorouracil (5-FU)

Morphine 1(.3%) Concomitant use of tramadol with other central nervous system (CNS)

+ depressants including other opioids may result in profound sedation,

Tramadol respiratory depression, coma, and death.

Ondansetron 63(16.7%) Concomitant use of 5-HT3 receptor antagonists with tramadol may potentiate

+ the risk of serotonin syndrome and/or reduce the analgesic efficacy of

Tramadol tramadol.

Tramadol 1(.3%) The risk of seizures may be increased during coadministration of tramadol

+ with any substance that can reduce the seizure threshold, such as selective

Promethazine serotonin reuptake inhibitors (SSRI antidepressants or anorectics),
monoamine oxidase inhibitors, neuroleptic agents, central nervous system
stimulants, opioids, tricyclic antidepressants, other tricyclic compounds (e.g.,
cyclobenzaprine, phenothiazine’s), carbapenems , cholinergic agents,
fluoroquinolones, interferon’s , chloroquine, mefloquine, lindane, and
theophylline.

Metformin 2(.6%) Cimetidine may significantly reduce the renal tubular secretion of metformin.

+

Cimetidine
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Table 11. DDIs of Moderate Severity

Pairs of drugs Frequency& Possible actions of drugs

Percentage
Antineoplastic+  163(42%) The concomitant or sequential administration of multiple antineoplastic
Antineoplastic agents may result in additive toxicities, particularly in the bone marrow,

gastrointestinal tract and heart.

Doxorubicin T  8(2.3%) concurrent use of two or more drugs that can cause QT interval
amoxifen+Tram prolongation may result in additive effects and increased risk of
adol+Ondansetr ventricular arrhythmias including torsade de pointes and sudden death
on+Prmotheazin
e)
Ondansetron+(O  40(11%) concurrent use of two or more drugs that can cause QT interval
xaloplatine+Ta prolongation may result in additive effects and increased risk of
moxifen+Prome ventricular arrhythmias including torsade de pointes and sudden death
thazine)
Tamoxifen 1(.3%) concurrent use of two or more drugs that can cause QT interval
+ prolongation may result in additive effects and increased risk of
promethazine ventricular arrhythmias including torsade de pointes and sudden death
Allopurinol 1(.3%) Coadministration of methotrexate with other agents known to induce
+ hepatotoxicity may potentiate the risk of liver injury.
Methotrexate
Bleomycin 1(.3%) The concurrent or sequential use of two or more potentially nephrotoxic
+ or neurotoxic drugs may increase the risk of toxicity.
Cisplatin
Capecitabine 4(1.1%) Coadministration of proton pump inhibitors (PPIs) has been reported to
+ reduce the antitumor efficacy of capecitabine.
Pantoprazole
Carboplatin 3(.8%) Chronic use of proton pump inhibitors (PPIs) may induce
+ hypomagnesaemia, and the risk may be increased during concomitant use
Omeprazole of diuretics or other agents that can cause magnesium loss.
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Pairs of drugs

Frequency&

Percentage

Possible actions of drugs

Carbopltin 2(.5%) Concerns exist regarding their concomitant administration because

+ hematopoietic growth factors stimulate myeloid cell proliferation while

Filgrastim antineoplastic agents primarily target rapidly dividing cells.

Cimetidine 6(1.7%) Coadministration with inhibitors of CYP450 3A4 or dual CYP450 3A4

+ and P-glycoprotein (P-gp) inhibitors may increase the plasma

docetaxel concentrations of docetaxel, which is a substrate of both CYP450 3A4
and P-gp.

Cimetidine 6(1.7%) Coadministration with inhibitors of CYP450 3A4 and/or UGT1A1 may

+ increase the plasma concentrations of irinotecan and its active

Irinotecan metabolite, SN-38.

Cimetidine 29(8%) Coadministration with inhibitors of CYP450 2C8 and/or 3A4 may

+ increase the plasma concentrations of paclitaxel.

Paclitaxel

Cimetidine 39(10.9%) Cimetidine may increase the effects of narcotic analgesics. Cases of

+ respiratory depression, potentially fatal, have been reported in patients

Tramadol receiving cimetidine with morphine.

Cimetidine 1(.3%) Coadministration with inhibitors of CYP450 2C8 and/or 3A4 may

+ increase the plasma concentrations of paclitaxel.

Paclitaxel

Cisplatin 20(5.4%) The concomitant use of corticosteroids and agents that deplete

+ potassium.

Dexamethasone

Cisplatin 22(3.79%) Chronic use of proton pump inhibitors (PPIs) may induce

+ hypomagnesaemia.

Omeprazole

Cyclophospham  21(5.7%) An isolated case of encephalopathy with hallucinations and seizures has

ide been reported in a child.

+

Metronidazole
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Pairs of drugs

Frequency&

Percentage

Possible actions of drugs

Cyclophospham  2(.6%) Coadministration of tamoxifen with cyclophosphamide may increase the

+ risk of thromboembolic complications.

Tamoxifen

Dexamethasone  1(.3%) Coadministration with potent inducers of CYP450 3A4 and/or P-

+ glycoprotein may significantly decrease the plasma concentrations of

Vincristine vinca alkaloids, which are substrates of both the hepatic microsomal
isoenzyme and intracellular efflux transporter.

Doxorubicin 1(.3%) Concurrent administration of vincristine and doxorubicin may lead to an

+ earlier onset and/or an increased severity of side effects.

Vincristine

Filgrastim 9(2.6%) Concerns exist regarding their concomitant administration because

+ hematopoietic growth factors stimulate myeloid cell proliferation while

Paclitaxel antineoplastic agents primarily target rapidly dividing cells.

Ibuprofen 14(3.8%) Coadministration with drugs that are nephrotoxic may delay and/or

+ decrease the clearance of oxaliplatin, which is primarily eliminated

Oxaliplatin unchanged by the kidney.

Methotrexate 2(.6%) Coadministration of methotrexate with vitamin preparations containing

+ folic acid, folinic acid (leucovorin) or their derivatives may diminish the

Leucovorin therapeutic effects of methotrexate.

Morphine 2(.6%) Opioids may potentiate the effects of serotonergic agents and increase

+ the risk of serotonin syndrome.

Ondansetron

Omeprazole 2(.5%) Coadministration of proton pump inhibitors (PPIs) has been reported to

+ reduce the antitumor efficacy of capecitabine.

Capecitabine

Ondansetron 2(.5%) Concomitant use of 5-HT3 receptor antagonists with tramadol may

+ potentiate the risk of serotonin syndrome and/or reduce the analgesic

Tramadol efficacy of tramadol.
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Pairs of drugs

Frequency&

Percentage

Possible actions of drugs

Vincristine 35(9.4%) Co-administration of methotrexate with other agents known to induce
+ hepatotoxicity may potentiate the risk of liver injury.

Methotrexate

Carboplatin 3(.9%) The risk of peripheral neuropathy may be increased during concurrent
+ use of two or more agents that are associated with this adverse effect.
Vincristine

Cimetidine 1(.3%) Cimetidine may increase the effects of narcotic analgesics. Cases of
+ respiratory depression, potentially fatal, have been reported in patients
Morphine receiving cimetidine with morphine.

Cisplatin 1(.3%) The concomitant use of corticosteroids and agents that deplete potassium
+ (e.g., potassium-wasting diuretics, may result in increased risk of
Dexamethasone hypokalemia).

Cyclophospham  4(.6%) Co-administration of tamoxifen with cyclophosphamide may increase
+ the risk of thromboembolic complications.

Tamoxifen

Dexamethasone  1(.3%) Co-administration with drugs that are inducers of CYP450 2C8 and/or
+ 3A4 may decrease the plasma concentrations of paclitaxel, which is
Paclitaxel metabolized by these isoenzymes.

Etoposide 1(.3%) Ifosfamide-induced renal dysfunction and a consequent decrease in the
+ renal clearance of etoposide.

Ifsofamide

Ifosfamide 1(.3%) Centrally-acting agents such as antiemetic’s, sedatives, narcotics, or
+ antihistamines may add to the neurotoxic effects of ifosfamide.
Morphine

Metformin+ 4(1.1%) The efficacy of insulin and other antidiabetic agents may be diminished
Dexamethasone by certain drugs, including by corticosteroids.

Methotrexate 41(10.8%) Corticosteroids may increase the risk of methotrexate toxicity.

+

Prednisolone

40| Page




Pairs of drugs Frequency& Possible actions of drugs

Percentage
+ plasma concentrations of doxorubicin, which is primarily metabolized by
Doxorubicin the isoenzyme.
Dexamethasone  2(.6%) Co-administration with inducers of the CYP450 3A4 isoenzyme may
+ decrease the plasma concentrations of irinotecan and its
Irinotecan pharmacologically active metabolite, SN-38.
HCT 1(.3%) The concomitant use of corticosteroids and agents that deplete potassium
+ (e.g., potassium-wasting diuretics, may result in increased risk of
Dexamethasone hypokalemia).
Methotrexate 2(.5%) Co-administration of methotrexate with other agents known to induce
+ hepatotoxicity may potentiate the risk of liver injury.
Vincristine

Table 12. DDIs of Minor Severity

Pairs of drugs Frequency& Possible action

Percentage

Acetaminophen Cimetidine may decrease the potential hepatotoxic effects of
+ acetaminophen.

Cimetidine 2:5%)

Cimetidine 10(2.6%) drug interactions were found between the drugs in your list

+

filgrastim

Cimetidine 5(1.3%) Chronic administration of cimetidine may increase 5-fluorouracil

+ serum concentrations and antineoplastic effectiveness

fluorouracil inj

Cisplatin 6(1.6%) Concurrent use of gemcitabine and cisplatin to have a synergistic
+ effect.

Gemcitabine inj

41 |Page



Pairs of drugs

Frequency&

Percentage

Possible action

Cyclophosphamide 16(4.2%) Doxorubicin may enhance the risk of hemorrhagic cystitis associated
+ with cyclophosphamide.

Doxorubicin

Cyclophosphamide  46(12%) ondansetron may significantly decrease the area under the plasma
+ concentration-time curve (AUC) for cyclophosphamide

Ondansetron

Dexamethasone 4(1%) Although docetaxel is a substrate of CYP450 3A4, no significant
+ interaction has been reported with dexamethasone or prednisone, both
Docetaxel of which are inducers of the isoenzyme.

Doxorubicin 8(2.1%0 doxorubicin to have inhibitory effects on the biotransformation of
+ vinblastine

Vinblastine

Doxorubicin 8(2.1%) Concurrent administration of vincristine and doxorubicin may lead to
+ an earlier onset and/or an increased severity of side effects. The
Vincristine mechanism is the inhibition of the metabolism by CYP 3A subfamily
Etoposide 4(1%0 Concurrent administration of vincristine and etoposide may lead to an
+ earlier onset and/or an increased severity of side effects. The
Vincristine mechanism is inhibition of the metabolism by CYP 3A subfamily
Methotrexate 1(.3%) Co-administration with methotrexate (MTX) may increase the plasma
+ concentrations of mercaptopurine (6-MP).

Mercaptopurine

6mp

Vincristine 2(.5%) Concurrent administration of vincristine and doxorubicin may lead to
+ an earlier onset and/or an increased severity of side effects
Doxorubicin

Vincristine 2(2.5%) Concurrent administration of vincristine and etoposide may lead to an
+ earlier onset and/or an increased severity of side effects.

Etoposide
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5.5.2. Severity of Drug Interactions
In the assessment of cancer chemotherapy drug interaction severity levels, the results for major severity
revealed notable findings. Specifically, 49 patients (12.7%) acknowledged potential interactions, while a

significant majority of 336 patients (87.3%) reported no concerns regarding these interactions (Tablel3).

Table 13.The severity category of drug drug interaction (DDInter) levels

Categories Assessed Frequency Percentage
Low Yes 106 27.5%

No 278 72.2%
Moderate Yes 220 57.1%

No 165 42.9%
Major Yes 49 12.7%

No 336 87.3%

5.5.3. Factors Associated with Potential DDIs Using Bivariate & Multivariate Analysis

The investigation into the multivariate and bivariate factors that influence drug-drug interactions in cancer
chemotherapy has revealed a number of variables that are significantly impacted by the adjusted odds ratio
(AOR). Among these factors are specific age groups, namely those ranging from 41 to 60 years and those

from 61 to 80 years, as well as the diagnosis of breast cancer.

Additionally, the analysis considered the total number of drugs administered to patients, particularly
focusing on those receiving between 4 to 5 drugs and those receiving between 6 to 7 drugs. Furthermore,
it was noted that the medications prescribed for patients who are simultaneously dealing with both cancer
and comorbid conditions, specifically those receiving between 5 to 8 drugs, also play a crucial role in this
context. Of all the variables examined, the factor that showed the strongest association was the total
number of drugs prescribed, which exhibited an AOR of 6.690 alongside a p-value of 0.000, as detailed
in Table 13.
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Table 14.Factors affecting DDI by Multivariate and bivariate logistic analysis

Variables Categor Drug- Odd Ratio

y Drug
Interactio

Crude Odd Ratio 95%&C. 1

Adjusted Odd Ratio
n level

(COR95%C. T)
COR Sig Beta(B AOR Sig Lowe Upper
) r
Age 18-40 54 111
41-60 65 89  4.111(73023.149) 109 -421 656 .14 374 1151
2
61-80 23 37 2738(487,15.404) 253 -762 467 072 204 1.070
81-100 4 2 3217(.545,18991)  .197 -2.104 122 046 0I5 967
Diagnosis General 50 181
of Cancer Cancer
Breast 96 58  .167(.106,262) 000 -1.828. .161 .000 .095 967
Cancer
Drugs 1-3 134 117
given  for =45 9 82 10435(5.021,21.66 000 1.901 669 .000 2748 16.29
Cancer 7 0 0
Patients  —¢7 3 40 15271(4.603,50.65 000 1.880 655 038 1.110 38.70
9) 4 0
Drugs 1-4 139 152
given  for —573 7 86 .000(.000) 1.00 2407 110 000 4966 24.381
both 0 1
Cancer 9-12 0 1  .000(.000) 1.00 21166 775 307 475 1264
comorbidit 0
y Patients
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5.6. Correlations between Medication Beliefs, Adherence & DDI
TDDI showed positive correlation with necessity (0.113, p=0.027) and adherence (0.163, p=0.001); and
a negative correlation with concern (-0.114, p = 0.025) and harm (-0.164, p = 0.001). Moreover, concern

had a positive correlation with necessity (0.137, p = 0.007) and overuse (0.250, p = 0.000). (Table 15).

Table 15.Correlations Between BMQ, MMAS&DDI

Variables TDDI BMQ )% (0] BMQ
Necessity Concern Overuse
TDDI Pearson 1 JA13%* - 114* - 164%*
coefficients
Sig 027 025 .001
N 385 385 385
BMQ P.coefficient 1 A37*
necessity
Sig .007
N 385
BMQ P.coefficient 1 250% 202%
Concern Sig .000 .000
N 385 385
BMQ P.coefficient - 137%* 250%* 1 219%
Overuse Sig .007 .000 .000
N 385 385 385
BMQ Harm P.coefficient 202%* 219% 1
Sig .000 .000
N 385 385
TMMAS Pearson 163
coefficient
Sig .001
N 385 1
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Chapter 6. Discussion

This study sought to investigate patient beliefs, medication adherence, and drug-drug interactions (DDIs)
in cancer therapy at Ayder Comprehensive Specialized Hospital, Mekelle, Ethiopia. By employing the
Beliefs about Medicines Questionnaire (BMQ) (R. Horne et al.; McHorney, 1997), the Morisky
Medication Adherence Scale-8 (MMAS-8) (G. G. Gebregeorgise, 2019; McHorney, 1997) and the

DDInter database, we aimed to understand the interplay of these factors influencing treatment outcomes.

6.1. Sociodemographic and Clinical Characteristics

The predominance of female participants (74.3%) in our study aligns with the higher incidence of breast
cancer among women globally (Bekalu ef al., 2023). The mean age of participants, which was 45 years,
suggests that lifestyle and environmental factors may contribute to cancer development in this population.
The relatively long duration since diagnosis (94.3% diagnosed for at least 5 years) indicates a stable patient
cohort, allowing for a more reliable assessment of long-term adherence and beliefs. The low prevalence
of comorbidities (9.9%) may explain the limited use of multiple medications, with 87.8% of participants
taking fewer than five drugs, Yet, at a > 10% prevalence, the level of polypharmacy calls for strategies to

improve adherence and reduce risk of adverse drug events (I. Basak et al., 2021; R. Basak et al.).

6.2. Assessment of Patient Beliefs Regarding Cancer Chemotherapy

Our study revealed that 92.7% of the 385 respondents acknowledged the necessity of their cancer
medications, underscoring a strong belief in their importance. This finding contrasts with results from
other countries, where necessity scores vary. For instance, in Croatia, 79.5% recognized medication
necessity (Dugonji¢ OkroSa et al., 2023), and in Australia, the mean necessity score was 17.5 (SD =5.1),
indicating similar beliefs but with lower concern scores (Rafhi, 2015). These discrepancies may stem from
cultural differences in health perceptions and the healthcare system's approach to patient education. In
Iraq, 76.2% viewed iron chelators as necessary, with 62.4% concerned about illness without medication
(Mousavi), while in Palestine, 79.6% acknowledged the necessity but 58.2% were worried about regular
intake (Jamous et al.). The elevated necessity score in our study indicates that patients have a deeper

understanding of their treatment's impact, (Talens ef al., 2021).
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6.2.1. Necessity-Concern Differential (NCD)

Out of a total of 385 respondents, the highest mean score was observed in the Specific Necessity (SN)
subscale, with a mean of 21.49 and a standard deviation of 2.313. The Necessity Concern Differential
(NCD) score was reported as 11.83, indicating a positive perspective where the perceived necessity for
medication exceeds concerns about it. This NCD score is significantly higher than those recorded in
Croatia, which were 7.4 (Dugonji¢ Okrosa ef al., 2023) and 4.917 (Dimitrijevi¢ et al., 2023), as well as in
Iraq at 4.19 and Ethiopia at 5.8 (D. Gebregeorgise ef al.). The higher NCD score in our study suggests that
individuals may have a stronger belief in the importance of their medications compared to those in other

countries.

Differences in NCD scores arise from factors such as improved patient education and support, which
enhance perceptions of medication necessity. Cultural influences also encourage adherence to medical
advice. Although NCD scores were lower in countries like Croatia and Iraq, patients still recognize the
importance of their treatments, aligning with research indicating that those who acknowledge medication

necessity are more likely to adhere to regimens (R Horne; McHorney, 1997).

6.2.2. The Altitudinal Analysis for Necessity and Concern

In our study, the Necessity-Concern framework revealed that 22.3% of respondents were classified as
"Accepting ," indicating a strong belief in the necessity of chemotherapy with minimal concerns about
side effects. In contrast, studies from Malaysia and Croatia showed different attitudes, with significant
proportions of patients classified as "Indifferent" or "Distrustful." These discrepancies may be attributed
to cultural attitudes and varying levels of trust in healthcare providers. Research suggests that effective
communication and family support are key factors in fostering positive perceptions of treatment necessity

(Alshammari; Talens et al., 2021).

6.2.3. Distribution of Necessity and Concern by Sociodemographic & Clinical Characteristics
The analysis of socio-demographic and clinical characteristics through the Necessity-Concern framework
reveals distinct patterns among patients. The "Accepting " group (N=86) is predominantly female
(82.56%) and rural, with a strong belief in medication necessity, unlike the "Distrustful" group, which

consists of a single male.
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In contrast, Croatian findings show lower percentages of "Accepting " patients and higher rates of
"Indifferent" and "Distrustful" individuals, reflecting cultural differences in healthcare perceptions. Most
patients in our study reported severe pain, highlighting the need for effective communication and support

to enhance treatment attitudes and adherence (Alshammari; Talens et al., 2021).

6.3. Medication Adherence Levels

Our study found a high adherence rate of 71.7% using the MMAS-8, with a mean score of 6.605 (SD =
+1.437). This is higher than adherence rates reported in other Ethiopian studies (42.3% and 42.6%) (Baleta
et al.; M.) as well as in Egypt (40.3%) and Brazil (44%) (Assad-Suzuki et al.). The higher adherence in
our study may be attributed to the nature of the sample population, which included women receiving oral
medications for breast cancer and injections administered by healthcare professionals for other conditions.
Direct supervision of medication administration has been shown to improve adherence (Assad-Suzuki et
al.). However, it is important to acknowledge that self-reported adherence measures like the MMAS-8 may
be subject to recall bias and social desirability bias (S. Ismail et al., 2020). While our results are consistent
with global trends, they highlight the importance of tailored interventions to improve medication adherence

across diverse populations.

6.3.1. Bivariate and Multivariate Logistic Regression Analyses of Factors Influencing

Adherence to Chemotherapy

Examining factors affecting medication adherence levels among cancer patients, we utilized both bivariate
and multivariate regression analyses and identified several key variables. Our analysis revealed that age,
income, and duration of cancer were significantly associated with medication adherence. Patients aged
41-60 (AOR: 0.715, p = 0.080), and 61-80 (AOR: 0.609, p = 0.080) exhibited lower adherence levels.
Conversely, a monthly income greater than 8000 and the duration of cancer greater than 10 years showed
a positive association at AOR =1.429, (p-value = 0.018) and AOR =9.169, p-value = 0.041). respectively.
These findings align with previous research highlighting the role of socioeconomic factors and disease

chronicity in influencing adherence (Bekalu et al., 2023)..
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Comparing our findings with those from (Bekalu et al., 2023) and (Ademe et al.), we observe both
similarities and differences. Bekalu et al. identified marital status, occupation, and transportation
availability as significant factors, while Ademe et al. emphasized the importance of sex, family history,
and comorbidity history. These variations underscore the complex interplay of social, economic, and

personal factors that affect adherence.

6.4. Prevalence and Severity of Potentially Significant Interactions of Anticancer Drugs.
Our study revealed a high prevalence of major drug-drug interactions (DDIs), with 88.3% of patients
taking 5-Fluorouracil and Leucovorin potentially experiencing enhanced effects. This finding aligns with
similar studies in Adigrat (68.5%), Northwestern Ethiopia (72.1%), and Palestine (88.1%), although only
12.7% of our interactions were classified as major compared to 19.3% in Adigrat. The higher prevalence
in our study may be attributed to several factors, including the narrow therapeutic windows of oncological
drugs, which are known to increase the risk of adverse effects (Basak, 2021). Additionally, the significant
prevalence of polypharmacy among cancer patients, many of whom have multiple comorbidities, further
exacerbates the likelihood of DDIs. Recent literature indicates that DDIs occur in 55% of patients taking
oral anticancer agents, corroborating earlier findings of 46-63% (Prely et al., 2022). Furthermore, the
variation in prescribing practices and healthcare provider awareness regarding DDIs may contribute to
differences in prevalence across studies (Xiong ef al., 2022). These factors underscore the critical need
for improved patient education and the effective use of drug interaction databases to enhance medication

safety in clinical practice.

6.4.1. Logistic Regression Analyses of Factors Affecting Chemotherapy Drug Interactions

Our study identified the number of prescribed medications as the strongest predictor of potential drug-
drug interactions (pDDIs) in cancer patients, with an adjusted odds ratio (AOR) of 6.690 (p < 0.001)
(Mohammad et al., 2020). This finding is consistent with research from India, which reported an odds
ratio of 2.50 (p < 0.01) (J. Ramasubbu), and highlights significant factors such as age and comorbidities
in Palestine (A. A. Koni et al., 2022). In Uganda, being female and using six or more medications were

major predictors (AOR = 18.82; p <0.001) (Kigozi et al., 2021).
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Variations in healthcare practices and demographics may account for differences in findings, particularly
as polypharmacy is known to significantly increase the risk of drug interactions. A study by (Krska et al.,
2016) emphasizes that the complexities of managing multiple medications in cancer patients elevate the
potential for adverse effects and interactions, reinforcing the critical need for careful medication

management in this population.

6.5. Correlation among Medication Beliefs, Adherence and Drug Interactions

The integrated analysis of patient beliefs, medication adherence, and potential drug-drug interactions
(pDDIs) offers a comprehensive understanding of factors influencing cancer treatment outcomes at Ayder
Comprehensive Specialized Hospital. Our findings reveal intricate relationships between these elements,
highlighting the importance of considering the patient's perspective in medication management. A key
observation is the positive correlation between Total Drug Interaction (TDDI) and BMQ Necessity,
suggesting that patients who perceive their medications as essential may be more likely to experience
DDiIs (I. Basak et al., 2021; A. A. Koni et al., 2022). This could be attributed to their increased adherence
to complex medication regimens, potentially involving multiple drugs to manage both cancer and related
symptoms. Conversely, concerns about medication harm and overuse were associated with fewer reported
interactions, indicating that heightened awareness may lead to more cautious medication use. This

underscores the significance of patient education in promoting safe medication practices.

The psychological dimension of cancer treatment is further illuminated by the strong positive correlation
between BMQ Concern and BMQ Overuse. This reflects the internal struggle patients face, balancing the
perceived need for medication with anxieties about potential adverse effects and long-term consequences
(R. Horne et al., 1999; Mohammad et al., 2020). Such psychological distress can significantly impact
adherence and overall treatment outcomes. Several studies have shown that negative beliefs about
medications are associated with low self-reported adherence. Addressing these concerns through open
communication and shared decision-making is crucial for building trust and improving adherence.
Furthermore, our findings align with research indicating that patients who perceive their side effects to be
well managed are more adherent than those who do not, underscoring the importance of toxicity

management for better medication adherence.
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The interplay between adherence and DDIs is particularly relevant in the context of cancer chemotherapy,
where narrow therapeutic windows and polypharmacy are common (Basak; A. A. Koni et al., 2022). Our
study, along with others, highlights the high prevalence of potential DDIs in cancer patients (Bekalu et
al., 2023; A. Koni et al., 2022). These interactions can lead to increased toxicity, reduced efficacy, and
compromised treatment outcomes (R. Basak et al.). Strategies to minimize polypharmacy, simplify
medication regimens, and actively screen for DDIs are essential for improving medication safety (Basak;
A. A.Koni et al., 2022). Pharmacists can play a vital role in medication reconciliation and DDI screening,
particularly in patients receiving complex chemotherapy regimens. The use of drug interaction databases,

such as DDlInter, is crucial for identifying potential DDIs and guiding clinical decision-making.

In conclusion, our integrated analysis underscores the complex interplay between patient beliefs,
medication adherence, and drug-drug interactions in cancer therapy. By understanding these relationships,
healthcare providers can develop tailored interventions to address individual patient needs, improve
adherence, minimize DDI risk, and ultimately enhance treatment outcomes (Mohammad et al., 2020;
Mousavi). Future research should focus on longitudinal studies to examine the causal relationships
between these factors and to evaluate the effectiveness of interventions designed to improve medication

management in cancer patients.
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Chapter 7. Conclusion

Regarding Beliefs about Medicines

This study reveals that 92.7% of respondents recognize a high necessity for their prescribed cancer
chemotherapy drugs, as indicated by a Necessity Concern Differential (NCD) score of 11.83. This score
reflects a strong positive perception of the importance of their medications. Furthermore, the application
of the Necessity-Concern framework categorizes 22.3% of participants as "accepting," underscoring the

robust belief in the necessity of their treatments.

Regarding Adherence

Our research identified a high medication adherence rate of 71.7% among participants, which surpasses
adherence rates documented in studies from Ethiopia, Egypt, and Brazil. This elevated level of adherence
can be attributed to the supportive healthcare environment and the direct supervision provided during
medication administration. In contrast, the moderate adherence rates of 51.8% observed in other countries
emphasize the importance of contextual factors, including healthcare accessibility. These insights suggest

that tailored interventions may further enhance adherence in similar contexts.

Regarding Drug Interactions

The study highlights a significant prevalence of major drug-drug interactions (DDIs) among cancer
patients, which calls for utilization of drug interaction databases to improve patient safety. The critical
role of polypharmacy in these interactions reinforces the necessity for vigilant medication management

practices.

Regarding Integrated Results of Beliefs, Adherence and Drug Interactions

Our analysis reveals significant correlations between medication beliefs, adherence, and DDIs in cancer
chemotherapy patients. Specifically, perceptions of medication necessity and concerns about potential
harm directly influence both adherence levels and the likelihood of drug interactions. Addressing these

beliefs is crucial for enhancing patient safety and improving overall treatment outcomes.
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Chapter 8. Limitations and Recommendations

Limitations

The research conducted at Ayder Comprehensive Specialized Hospital reveals several limitations
regarding medication adherence among admitted patients. Firstly, the Medication Adherence Scale may
not be fully applicable to this specific population, potentially leading to biases in the findings.
Furthermore, the data collection process did not encompass inpatient wards, thus limiting the study's
scope. The reliance on self-reported questionnaires may introduce bias, as participants might not
accurately report their medication adherence behaviors. Additionally, the use of a single drug-drug
interaction (DDI) checker may restrict the comprehensiveness of the analysis, particularly when compared
to studies employing multiple checkers. Finally, the interaction of medications with food was not assessed,

which could provide critical insights into adherence and safety.

Recommendations
Given the strong necessity perceptions for prescribed cancer chemotherapy drugs and the unanimous

"

classification of participants as "Accepting ," it is recommended that healthcare providers continue to
promote education and support programs. Patients should be encouraged to actively engage with
healthcare providers, utilize available support resources, and remain informed about their treatment plans.
This proactive involvement can help maintain and optimize their positive adherence, ultimately leading to
better health outcomes. Utilizing free online drug interaction checkers is essential for enhancing
medication reconciliation and pharmacist-led reviews in cancer chemotherapy patients. Education and
training updates for oncologists, pharmacists, and nursing staff regarding common drug interactions will

empower healthcare providers to better identify and mitigate risks, ultimately improving patient safety

and treatment efficacy.

In general, it is crucial to address patients' beliefs and concerns about medications through targeted
education and support initiatives. Such strategies can significantly enhance adherence and safety, fostering

a more effective treatment environment.
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Appendices

Appendix I: Information about the Studies
English Version

My name is , a data collector for Mr. Tsegay Lemma, a master’s student at Mekelle

University’s College of Health Sciences. He is conducting a study on cancer treatment management, focusing on
patient medication adherence, beliefs about medications, potential drug-drug interactions, and associated factors at

Ayder Comprehensive Specialized Hospital.

The study aims to: Assess patient adherence and beliefs regarding cancer treatments, identify potential drug-drug

interactions and factors influencing adherence, examine the impact of comorbidities on cancer patients.

Your participation involves answering specific questions and allowing us to photograph your prescription.
Participation is voluntary, and you may withdraw at any time. Your decision will not affect the care you receive.
All data will remain confidential, stored securely with password protection and restricted access. Hard copies will

be kept in locked files, accessible only to the research team.

For questions, contact:

Tsegay Lemma (PI): 975273115/ tsegaylemma4(@gmail.com

Mr. Abera Hadgu (Adviser): 0913549059/ ahadgu@gmail.com

Consent:

I understand the above conditions and:

1. Agree 2. Disagree to participate.
Interviewer: Sign Date:
Supervisor: Sign Date:

Thank you for your time.
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TGR%

NHON 1 hLTF HA AAAT A HaF AN F 6d P ®hTT

LAY 204 kN DAE ARTN MOT EFA RIACAE T2 TA+CH +I°44.2
AR+ 872 ATY 8 NN AP: AH, COKTO+H AH, AN GLLC NTPTZUINA NTAALHE UNTHA Ma™a+ NIAC
NHON AINN ADANSY ATPYFR REhIRIDY: MOSAIFFID 1INOAT® HAPI® JOHANALC TPR +HADE
(B FRTOT AT AT AANNCE (B F T ARRGO+E LNLE Ade: THI® AATE HMAMN 114+ GAL M
YhFHIR/AT AR RANTRIR/AT £ ATTEHN ATE TRRNNCIR/NT PAA, TR+ HEAHHNG® oyt
NYHH PPESET AT PMPAA: L HEIPNFE ABAANT/NT HEAAD AR ANH, OKTO+ HEIPNFETHI® 1
A) ek <l AZAND RIAGAT ARPLCT AR ATHHE LA TrI® ¥ Okt CPAANGD AR: A1l APACH MY
@mANT KN HDY APT G2 9P@-RA GPAA HthA® AR: BTe¥ AJPNC A HAAN &AMF AN TohEL
NYACTE A, Y9°CAN AB0A AR A1) JoAK I @-ASD ANLFNIRNT NDNE NI° Hhde N1ZITRANGD
Ve

HDY A%+ 9oN HUADNI® ML NHAN At XGE+ +DATL ANdF AFZAMN 9°0 ATLARE NS T-9° THI® HAOMN
AAGTF HAPIR ANAT CO 9INGI AT ANPI® HANRI® ANFE

878 AT (T.AL): IPNLA: 0975273115/ A-APRA: tsegaylemmad@gmail.com ML £af

A2t AN ALTF (ATTE), PNLA: 0913549059/ A -0PLA: ahadgu@gmail.com
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Appendix II: Socio-demographic Characteristics

English Version

10. Currently prescribed Medications

O 0 3 N L B~ WL =

. Gender A. Male B. Female

. Residence A. Urbana B. Rural

. Marital status A. Married Single Divorced D. Widowed

. Educational level A. No Formal Education B. primary school B. Secondary Education D. > Diploma
. Religious A. orthodox B. Muslim Catholic D. others

. Monthly household income categories: A. High B. Moderate C. low

. Duration of Cancer under treatment in years A. <5 B.5-10 C.>10

. Presence of comorbidities A. no B. Yes, if yes: 1. DM 2. HTN 3. CKD 4. Others specify--------------

TGR%

mgoCh 3: @070, NUCLT +A+&+4 gTot:

1. 0fd® (G0
2.8 U. +NOFL A AIN+L%

3. @3N U. 4+ A, IMC

4. 131 HBC U, +APCOR A TRA . bt OB AONAT

5. BB F9RUCE U. @9 TIRUCE PAY A. PNAF N TIRUCE . NAKL BZE TIRUCE AP, 8 TR
AOART

6. YR FP U, ACFLANR A ANATIL A NPAN OB NART

7. CHP FoeNF A%+ N&ANT U ACA A TWANAL . Fovt

8. 1t 91t h8-C hTII° AN Fht NG NOGADFE U, <5 A.5-10 h.>10

9. UAD FPHh®-PN AT F A, 4L4AT B. AD AT+NEF ADI RIS

10. hZ ZwSDwM @ &A1+
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Appendix III: Beliefs about Medicines Questionnaire: (BMQ-18)
English Version

Here, we would like to ask you about your personal views about medicines prescribed

For you. Below here are the questioner types.

S. N Beliefs about Medicines Strongly Agree Uncertain Disagree Disagree

Questionnaire Agree Strongly

2 Without my medicines, [ would be

very sick

4 My medicines protect me from becoming worse

6 I sometimes worry about the long-term

effects of my medication

8 I sometimes worry about becoming

too dependent on my medication

10 My medicines are a mystery to me

12 Doctors use too many medicines

14 Natural remedies are safer than
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Medicines

15  People who take medicines should
stop their treatment for a while now
and again

16  Most medicines are addictive

17  All medicines are poisons

18 Medicines do more harm than good

Tlgrigna

agoCh Y@Lt HAe AARAF HDPF 0 d-P A hTT

ANH: NHON HHAHHANTR AR Y1 +F HANRT® @APP AZAAL ATHTIIR T+ A Fht NAKT
ANF NHON ALY LFIR HYNP ARAR FF Ade:: NG IR 1+ HF2ANF £N8N NI2ANN AN h7LL
goAARTR NIR ATATIR0- ML NIR HEFATIIR0- AdPAR+::

+.& Y@L F HA AARH S RHP ANMOMO Y @-AYT ARNTMMOMOT NOA

2N Momo ho19~°P

Ay

1 NHE ae ek F ATNC AR NAAT:
2 a oyt ATtHR+MmEdD
NMOT, NhaRy, LHAA B
3 ANH  hH APT DYGE A
a0 &y F HHaeN L+ AR

4 a eyt hTRaRe N L I8 e
2NATIAAL AR

S TR DR, MYGL ALY A
gom SGD HIPNLF AR

6 hL AL IH ML H1T PR PIR A
1®h APT ANl MYTL NUAP
HhAA AONT P+hANNTE
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Appendix I'V: Modified MMAS-8 for Oral and Injectable Medications
English Version

1. Do you sometimes forget to take your oral medications or receive your injections on schedule? Yes / No

2. In the last two weeks, were there any days when you missed taking your oral medications or receiving your
injections? Yes / No

3. Have you ever adjusted the timing of your oral medications or injections without consulting your healthcare
professional? Yes / No

4.  When you travel or leave home, do you sometimes forget to bring your oral medications or injection supplies?
Yes/No

5. Do you take your oral medications and receive your injections at the right times as instructed? Yes / No

6. It is sometimes difficult for me to remember to take my oral medications or prepare for my injections.
Strongly agree / Agree / Disagree / strongly disagree

7. 1 follow the instructions provided by my healthcare professional for my oral medications and injections
carefully. Strongly agree / Agree / Disagree / strongly disagree

8. How often do you have difficulty remembering to take your oral medications or prepare for your injections?

A. Never/Rarely B. Once in a while C. Sometimes D. Usually E. All the times

TGR%

mgoCh 5 Ahtt HEaAPH §2 2 40h, NYA A9+ T2 Ah9° aogech o HdA SUAN

1. HE AL TR AG ARRY FFh PN FCNG 2T 0L &M A CE AN A HHARLNA TH FDAL?
U.AD A. hR4&AT

2. A HAhAL AT ATTH: 8 K& MR EY1 31N J AL ME AOC&A JPMm-IA HARTNA CPYAFT 124 207
U.AD A A24AY

3. INGA L NTAT MOSTH Ne+MACH T2 A& R LY Hh M MLER HDYNN I ATRGLLHE T4 AM 8H?
UAD A A24A7

4. AHI1LH L NN H ATORA NAT: AL AL TH T2 A& A 2Y1 TN ML T8 AOCEA §@t A HN TRIPRA FCNO

81H?

UAD A AR4&AY
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5. G2 A& ALY FTg FONST ARLEATIR NGO+ aRgRCh AN FANAT I, FONST 22
U AD A hB4&AY
6. ML AL TL AE ALY +L ADAL ML YACEA N8 JoHNC £ TN
U.AHP 2ATaRE
A. 29980
. 1IN+
an X 2ATHIHHY
W RHP RENTTH47
7. Th&P A0 LYyh+tLY ACEAFHLT NNGA TP AThT MOTL HDYNL APIRLAh 3t N12E AR+A
U. AHP £ATITHE
A. £NTR0
. 1AA+T
an X 2ATYIHHY
W RHP ARENTTH47Y
8. NILL IH AT TA&G ATDNL Y13+ ATONE ML TaCEAN T8 A FHAC TAIC?
U. &a.a™/Amt
A. AN ATAN
. AL AL I
an_ aNHh k. TH,
W, A d
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Appendix V: Potential Drug-Drug Interaction Instrument

English Version

Interaction Severity and mechanism of interaction of DDInter checker results

S.N Diagnosis Name of Dose Frequency  Severity of Interaction Risk

Medication Category

Major Moderate  Minor

A W

TGR%

agoCh . ANH APTH, HtaHH ARE AL At (AR LY LT aR ALt HAPI® TOFANAC 19°&FR)

+.d. (139 R hoo m_NGet g9 248 heo an p)
aorang, me byt H+AHH gom-n e FANAC AhLI
me Lyt Mehi} an oYy 3

NNE | TMANAL | PAA

A N A W N =
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Appendix VI: Notification of Protocol Approval

Ademe, S., et al. (2024). "Adherence to Chemotherapy and Associated Factors among Patients with Cancer in
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