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Abstract

Purpose: Tyrosine kinase inhibitors (TKIs) improve chronic myeloid leukemia (CML)

outcomes dramatically. However, limited research exists on patient-specific, medical,

and psychosocial factors influencing TKI adherence. The purpose of the study was to

better understand TKI adherence among rural CML patients, using a convergent par-

allel mixed-method design guided by the InformationMotivation and Behavioral Skills

Model.

Methods: Survivors with CML participated in semistructured interviews and com-

pleted self-reported questionnaires, including demographics, perceived stress, side

effects, emotional support, and self-efficacy for managing chronic conditions. Qualita-

tive and quantitative data were collected concurrently, analyzed separately, and then

integrated.

Results: Sixteen participants aged 26 to 76 years completed the study. The duration of

TKI therapy ranged from0 to 12 years (mean± standard deviation, 5.56± 4.08).While

all reportedadherence toTKI therapy, 31%heldmisconceptions about treatmentdura-

tion, and 38%misunderstood reasons for blood tests prior to treatment or TKI refilled.

Qualitative data yielded five major themes with descriptions of the shock of diagno-

sis, educational experiences regarding CML and its treatment, challenges in managing

side effects and refills, the importance of social support, and strategies for maintaining

remission andmotivating adherence to TKI.

Conclusions: This study describes the knowledge, motivations, challenges, and skills

related to TKI adherence among rural patientswithCML.Apatient-centered approach

is recommended for health care providers to improve adherence and enhance

outcomes for CML patients on TKI therapy.
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The landscape of cancer treatment has shifted from traditional intra-

venous chemotherapy to targeted therapies,which focusoncontrolling

the growth and proliferation of cancer cells.1 Among these targeted

treatments, tyrosine kinase inhibitors (TKIs) have revolutionized the

management of various malignancies, particularly hematologic can-

cers. Unlike conventional chemotherapy, many TKIs are administered

orally, placing the responsibility for adherence directly on the patient

with minimal health care provider interactions. This shift in treat-

ment modality presents significant challenges, particularly for rural

patients who already experience greater difficulty accessing health

care services. Consequently, nonadherence to TKIs has emerged as a

critical issue in oncology, undermining treatment efficacy and leading

to adverse clinical outcomes.2

A United States surveillance summary revealed that rural areas

exhibit lower rates of new cancer cases compared to urban areas, yet

they exhibit higher cancer mortality rates.3 Moreover, the rural-urban

disparity in cancer mortality continues to widen.3 A systematic review

of observational studies reinforces this trend, emphasizing the geo-

graphic location on cancer survival in high-income countries.4 While

adherence to TKIs has primarily been studied in relation to mortality

and/or survival,5 research on patient specific, medical, and psychoso-

cial factors that may contribute to adherence is absent, particularly

for rural patients. Poor adherence to TKIs can result in subtherapeu-

tic drug levels, allowing tumor cells to develop resistance.6, 7 This not

only reduces the effectiveness of TKIs but also limits future treatment

options, ultimately increasing the risk of disease progression and mor-

tality. To improve outcomes, a deeper understanding of the challenges

rural patients face with TKI adherence is essential. Their unique expe-

riences must inform targeted interventions to optimize hematologic

cancer treatment.

Chronic myelogenous leukemia (CML) is a hematologic disorder

characterized by increased production of myeloid cells in the bone

marrow,8 that exemplifies how TKI therapy has transformed hema-

tologic cancer treatment. Untreated CML progresses from a benign

chronic phase to a fatal blast crisis within 3–5 years.9 However, TKIs

have dramatically improved prognosis, with approximately 90% of

CML patients achieving complete remission and a normal lifespan.8, 10

Despite these advances, nearly one of three CML patients do not

adhere to their prescribed regimen,11, 12 increasing the risk of drug

resistance, reduced cytogenetic response, and lower survival rate.
5–7, 12, 13

To optimize CML survivorship among rural patients, preliminary

research is necessary to explore their experiences with diagnosis and

treatment. The purpose of this study was to understand the current

situation of TKI adherence and its influencing factors in rural patients

with CML, guided by the Information Motivation and Behavioral Skills

Model (IMBS).14–16 The IMBS contains three main concepts: informa-

tion, motivation, and behavioral skills. Information refers to accurate

and relevant information about patients’ conditions and importance of

adhering to theirmedication regimen. In the context ofCML, it includes

the role of TKIs in treatment, potential side effects, and the conse-

quences of nonadherence. Motivations encompass the emotional and

attitudinal aspects of adherence, including patient beliefs, attitudes,

support, perceived benefits, and barriers to adherence. Behavioral

skills refer to the practical abilities and strategies that individuals need

to adhere to their treatment regimen. The main premise of the IMBS

is that information, social, and personal motivation to change cou-

pled with perceived and objective behavioral skills lead to adherence

behavior.

METHODS

Study design and participants

We conducted a convergent parallel mixed-methods study.17, 18 The

convergent parallel design incorporated the concurrent collection,

analysis, and interpretation of qualitative and quantitative data. The

findings were then compared and integrated to offer a comprehen-

sive understanding of TKI adherence. This design facilitate a more

nuanced anddetailed investigation of adherence patterns among these

patients.19 The quantitative data describe their knowledge level, side

effects, stress, emotional support, and self-efficacy. The qualitative

data capture unanticipated facets of the factors influencing their TKI

adherence, uncovering the rationale and experiences behind the num-

bers, which aid in interpreting the quantitative data. The study was

approved by the Institutional Review Board (IRB) of the study site.

All the participantswere English-speaking,men andwomen aged 18

or older whowere diagnosed with CML, had current or past treatment

with a TKI, and resided in rural South Carolina. Rurality was deter-

mined using the Rural Health Information Hub, Am I Rural?—Tool.20

Individuals were excluded for the following: institutionalized or had

cognitive impairment as noted on their electronic medical record or

during the recruitment phone call. All the participants traveled to an

oncology clinic in an urban setting for care.

Procedure

After obtaining an IRBwaiver, the Principal Investigator (SH) screened

records from a large Southeastern outpatient oncology practice for eli-

gible rural patients. Only those patients that fit the rurality criteria

were recruited.20 Recruitment followed an established protocol,21–24

involving personalized letters and brochures, followed by phone calls

from trained race-concordant recruiters. The recruiter, using a script,

gave an overview of the study and answered questions. Additional

contacts were made to give the individual adequate time to decide

about the study. If the participant did not respond to calls, a second

recruitment letter was sent.

If the individual agreed to participate, the assessor scheduled a

telephone appointment for the consent and first assessment meeting,

due to COVID 19 restrictions. During the appointment, the asses-

sor reviewed the study details and obtained informed verbal consent,

including an authorization to reviewmedical records. The consent pro-

cedure was documented, and a copy of the consent was mailed to the

participant. Data were collected fromMarch 2020 to December 2020.
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F IGURE 1 The informationmotivation and
behavioral skills model withmeasures.

Quantitative data collection

Quantitative data were collected on the following variables: demo-

graphic information, patient information on CML, perceived stress,

side effects, emotional support, and self-efficacy for managing chronic

condition. Figure 1 illustrates the studymeasures guided by the IMBS.

Demographic information

This demographic scalewas adapted fromprevious studies.22, 25, 26 We

collected information on socio-demographic characteristics including

age, marital status, occupation, education, and income and medical

factors including name of TKI and length of treatment.

Patient information on CML

Patient information was measured using the revised Leuven Ques-

tionnaire on Patient Knowledge of Chemotherapy (L-PaKC).27 This

instrument, revised with permission for CML treatment with a TKI,

assesses patient treatment knowledge with six multiple choice items.

The content validity of L-PaKC is good (CVI = 0.78–1.00).27 The adap-

tation was originally for breast cancer and included changes for a low

literacy sample.28, 29

Perceived stress

The National Institutes of Health toolbox Perceived Stress Scale (PSS)

was used to assess theparticipants’ subjective stress experience.30 The

PSS contains 10 items, with response categories ranging fromnever (1)

to very often (5). Aggregate sumsweredetermined for eachparticipant

and a mean of the aggregate sums was calculated for the participant

group. A larger number indicates a higher stress level.

Side effects

The Memorial Symptom Assessment scale was used to measure side

effects, including measures of a diverse group of common symptoms

experienced by the participant in the past seven days.31 A total of

32 symptoms were included in this questionnaire. Each symptom was

evaluated for frequency, severity, and distress. Each symptom was

recorded as present or absent, and based on the participants’ answer,

a four-point rating scale (1–4) was used to assess frequency and sever-

ity, and a five-point scale (0–4) was used to measure distress. A higher

score indicates a greater frequency, intensity, and distress.

Emotional support

One type of motivation to adhere according to the IMBS model is per-

ceived emotional support. To assessmotivation, we used the Emotional

Support Scale from the Patient-Reported Outcomes Measurement

Information System (PROMIS).32 This four-item scale measures the

participants’ perception of being cared for and valued as a person. Each

item uses a 5-point Likert-type response with possible responses of

Never, Rarely, Sometimes, Often, and Always. Each question scores

from one (never) to five (always); a higher the score reflects a higher

level of emotional support. Raw scores are converted to T-scores

before analysis.

Self-efficacy

Self-efficacy is an adherence behavioral skill according to the IMBS

Model. Participants’ self-efficacy level was measured with the Self-

Efficacy for Managing Chronic Conditions (SE) 8 item short form from

PROMIS.33–35 The SE assesses an individual’s self-reported level of

confidence in performing specific tasks or behaviors related to med-

ications and treatment in routine chronic illness management. The

individual responded to the questions on a 5-point Likert scale rang-

ing from one (I am not at all confident) to five (I am very confident). The

total self-efficacy score ranges from 8 to 40; a higher score indicates a

higher level of self-efficacy.

Quantitative data analysis

IBM Statistical Package for Social Sciences (Version 29.0) was used

for data analysis. We used descriptive statistics-means, standard

deviations, ranges, frequencies, and percentages as appropriate.
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Qualitative data collection and analysis

After quantitative data collection, the assessor used an open-ended

interview to obtain qualitative data. We asked about the partici-

pant’s experience with CML, adherence issues, and behavioral skills

for adherence, their use of adherence skills, and side effect man-

agement. Sample questions included: “Tell me a little about your

diagnosis and cancer story”; “What did your doctor tell you about

your medicine?”; “What are the reasons you take your tyrosine kinase

inhibitor?”

The data analysis team consists of two researchers trained in qual-

itative methods, a clinical nurse with extensive experience working

with cancer survivors, and a graduate studentwith qualitative research

training. The investigators used the Clarke and Braun’s six-step the-

matic approach to analyze the data from the interviews.36, 37 Steps

include (1) data familiarization through iterative readings of tran-

scribed interviews; (2) initial coding; (3) searching for themes; (4)

reviewing themes; (5) defining and naming themes; and (6) writing

the analysis. More specifically, to familiarize and assure accuracy, we

listened to the digital recordings and concurrently read the tran-

scripts to begin the iterative process of developing themes. We

began this process with the first interview and continued through-

out all interviews using line-by-line coding, while we listened and

read, we created memos on initial impressions, re-reading, and cod-

ing concepts. Codes were categorized through a flexible interpretive

approach, constantly considering the variety of ways perspectives and

conceptualizations of each concept. As patterns were identified, we

described the nature of recurrent themes and their relationship to

each other. Finally, we named the themes (as a means of illustrating

their essence) and illustrated them with direct quotes.38, 39 To assure

rigor, the investigators separately analyzed the data and compared

their findings at each phase of the process and reached agreement

on the analysis to assure the dependability of the findings. Further,

thick descriptionswereused to establish transferability.Detailednotes

and file versions were maintained for the audit trail to further assure

confirmability.

RESULTS

Quantitative study results

Sample characteristics

We enrolled 16 participants between March and December 2020

whose age ranged from 26 years old to 76 years (mean ± stan-

dard deviation [SD], 55.63 ± 15.38). Participants reported taking

TKI therapy between less than a year to 12 years (5.56 ± 4.08)

and taking between none to up to 14 additional medications (4.94

±4.37). Fifty-six percent of the sample reported using multiple

pharmacies for prescriptions. See Table 1 for detailed demographic

information.

TABLE 1 Demographics of rural patient with chronic myeloid
leukemia (N= 16).

Characteristic N (%) a

Total 16 (100.0)

Gender

Male 7 (43.8)

Female 9 (56.3)

Race

White 10 (62.5)

Black 6 (37.5)

Age group (years)

<45 4 (25.0)

45–65 8 (50.0)

>65 4 (25.0)

Marital status

Single/divorced/separated/widowed 7 (43.8)

Married 9 (56.3)

pValue

Incomeb

<$20,000 2 (15.4)

$20,000–$49,999 6 (46.2)

≥$50,000 5 (38.5)

Education

≤High school 6 (37.5)

>High school 10 (62.5)

Multipharmacy

Yes 9 (56.3)

No 7 (43.8)

Factors related to tyrosine kinase inhibitors adherence (continuous

variables)

Mean (standard

deviation)

Duration of TKI therapy 5.56 (4.08)

Knowledge of Tyrosine kinase inhibitors treatment 14.25 (4.06)

Perceived Stress 26.99 (6.74)

Emotional Support 52.56 (8.33)

Self-efficacy 48.62 (8.26)

aSome categories are greater than 100% because of rounding.
bTwo participants choose not to answer; one reported do not know;

percentages are based on those who did answer.

Factors related to TKIs adherence in patients with
CML

All participants completed the assessment for knowledge and stress.

Thirteen out of 16 participants completed symptom assessment scale

related to side effects, emotional support, and self-efficacy scale.

Table 1 presents the mean score with standard deviation of various
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TABLE 2 Rural chronic myeloid leukemia patients’ knowledge of tyrosine kinase inhibitors treatment (N= 16).

N (%)

Knowing the purpose of taking TKI

Yes, “The oral treatment treats and controls my CML” 16 (100)

Knowing the planned length of treatment

Yes, “For the rest of my life” 11 (69)

Understanding reasons of blood test prior to oral treatment or getting themedication refilled

Yes, “Looking if the treatment is working; Checking onmywhite blood cells, red blood cells and platelets; Check onmy

blood (i.e., PCR) level to see if the treatment is working”

10 (62)

Knowing what actionsmight help during treatment

Yes 13(81)

TABLE 3 Top five reported symptoms and by frequency, intensity, and distress (N= 13).

Commonality n (%) Frequency Mean Intensity Mean Distress Mean

Pain 11 (85%) Difficulty sleeping 3.0 Difficulty

sleeping

3.0 Difficulty sleeping 2.2

Lack of energy 11 (85%) Problemwith urination 3.0 Lack of energy 2.7 Feeling nervous 2.0

Numbness/tingling in

hands/feet

9 (69%) Drymouth 2.8 Drymouth 2.4 Worrying 2.0

Feeling drowsy,

Feeling sad,

Feeling irritable a

7 (54%) Lack of energy 2.7 Problemswith

urination

2.3 Pain 1.9

Lack of appetite 2.7 worrying 2.3 Feeling irritable 1.9

Note: Commonality: howmany numbers of participant reported having the symptoms.

Frequency: how often participants experience reported symptoms (1 to 4; 1, rarely; 2, occasionally; 3, frequently; 4, almost consistently).

Intensity: the severity of the side effects among affected individuals (1 to 4; 1, slight; 2, moderate; 3, severe; 4, very severe)

Distress: the level of distress or bother caused by the reported side effects among affected individuals (0 to 5; 0, not at all; 1, a little bit; 2, somewhat; 3, quite

a bit; 5, verymuch).
aThe same number of participants reported experiencing three symptoms: feeling drowsy, feeling sad, and feeling irritable.

related factors. Table 2 presents the CML Patients’ Knowledge of diag-

nosis and treatment of TKIs. Table 3 presents the top five reported side

effects.

Qualitative study results

All 16 participants completed the interview, which last between 30

and 120 min. The characteristics and factors potentially associated

with TKIs adherence are presented in Table 4. There were five themes

derived from the results in terms of CML experience and adherence to

TKIs.

Theme 1: “Out of nowhere”

According to Fisher and colleague’s IMBSModel of adherence, knowl-

edge about the disease and treatment begins the process of adherence.

Our participants’ knowledge of their disease was often acquired

abruptly through a routine blood test and was a shock to them. In one

instance a hairdresser’s observation about hair loss led to the diagnosis

of CML. Most participants did not feel sick but may have experienced

fatigue.

After being referred to an oncologist and having a bone marrow

biopsy the oncologist said, “you have CML” and I was like ‘‘what’s that?

and he “chronic myeloid leukemia.” (ID 16)

I went to the hospital to get eye surgery and they toldme they could

not put me to sleep because I had leukemia. (ID 1)

Theme 2: Knowledge of CML and treatment

Subtheme 2.1. “Cancer cells at bay.”

After confirming their diagnosis, most participants acquired only basic

information about CML, with some specific knowledge about the

purpose of the blood test and TKI treatment.

Medication takes it for the rest of my life but that it had shown

and proven to be really effective with patients that had CML and
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TABLE 4 Characteristics, length of diagnosis, stress, emotional support, and self-efficacy of interviewed participants (N= 16).

ID

Age,

year Gender Race

Length of

taking TKIs,

y Knowledge Stress

Emotional

support Self-efficacy

1 56 M W 7 17 25 - -

2 58 F W 7 13 32 - -

3 34 F W 8 17 35 49.0 48.20

4 49 F B 3 10 33 43.7 32.76

5 26 F W 0 16 36 62.0 46.56

6 43 M B 0 15 34 62.0 60.74

7 71 M B 6 12 33 49.0 38.30

8 76 F W 2 19 34 45.4 39.15

9 74 F W 8 11 32 62.0 54.95

10 65 M W 13 8 22 53.0 46.56

11 59 F W 0 21 31 62.0 49.91

12 64 M W 4 15 35 42.1 52.15

13 76 F B 14 18 32 49.0 49.94

14 36 M W 2 18 31 - -

15 51 M B 4 8 26 42.1 52.15

16 52 F B 1 10 32 62.0 60.74

Note: Knowledge and stress were reported sum score. Emotional support and self-efficacy were reported T score.
Abbreviations: F, female; M, male; B, Black;W,White; TKI, tyrosine kinase inhibitors.

helping their blood counts come down [and] return to normal lev-

els and really helping patients with CML lead more normal lives.

(ID 4)

Keeps the cancer cells at bay or it kind of levels out the

CML; a number they are watching; that is what it’s supposed

to be controlling and it kills those whatever it is supposed to.

(ID 5)

Subtheme 2.2. CML patients’ understanding of treatment

In contrast to very basic information about their disease, participants

had both general and detailed understanding of their treatment, often

naming the drug, the drug class (immunotherapy or TKI) and changes

in drug regimen. Only two participants supplemented their knowledge

about their treatment by searching online or joining online CML sup-

port groups.Most participants described a teaching session about their

treatment from a nurse educator in the physician practice. The par-

ticipants seemed to find the teaching sessions very helpful with one

exception.

They talked tome and told me it was going to be an oral chemother-

apy and I went to a class on that. (ID 10)

She tookme andmy husband into her office andwe discussed all, all

the possibilities of the side effects. (ID 11)

Didn’t really inform me too much about anything necessarily other

than reading what I could have read myself on the back of the

prescription bottle. (ID 12)

Theme 3. Various side effects impact on daily activities

Participants reported experiencing various side effects after taking

TKIs. Notably, some of these side effects significantly impacted their

daily activities.

I could hardly walk frommy car to the door to go into the office. My

legs hurt that bad; to smell the food, to smell the cologne, ohmyGod, it

was terrible. (ID 13)

No one knew I was going to turn out to be allergic to it. It took

me four months to get over one pill. [another oncologist] put [me] on

steroids. As soon as the steroids wore off, I was right back on the couch

and no energy, could not do nothing. Then I started breaking out in

welts for about three months and I finally got used to the medicine.

[But I] was not in remission, [the oncologist] doubled themedicine, and

[I took] it for twoor threemonths andwokeupandwas swollenup from

mywaist up. My hands would be three times the size. (ID 1)

Heart race [on high does original course of treatment]; severe

headaches; nauseated all the time. I feel totally sick. I cannot even get

out of bed I’m so sick. (ID 16)

Theme 4. Motivations for adherence

Subtheme 4.1 Keeping my leukemia in remission

Staying in remission is a central focus for participants, who prioritize
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daily adherence to mitigate health risks. Their gratitude extends to

each day post-diagnosis, as medications prolong their time, enabling

them to be present for their loved ones.

I always take it every day because I don’twant to not take it and then

something happens. (ID 6)

It is to keep my leukemia in remission. My husband and my family

because I want to be here for them. My little great-grandson that just

come in here and said “good morning. I love you. See you later.” Sup-

port, family support; Faith, having faith; Family support and don’t push

people away that love you. (ID 2)

It’s because I didn’t want to die at 31. Somethingwe read that [with-

out TKI] when patients got diagnosed the life expectancy was like 3

years. So, I mean technically I’m kind of on borrowed time if it wasn’t

for medicine. My family and my little daughter had just turned 2 at the

time. So, I remember she was young and didn’t really know what was

happening, but you know could kind of tell that I was sick you know

when she would come see me at the hospital those few days that she

did. We had tons of visitors from church, the community, work, tons of

emails, texts, carrier pigeons, smoke signals, any of that stuff. (ID 14)

Subtheme 4.2 Social supports from friends and families

The experiences shared by these individuals highlight the profound

impact of support networks during their journey with CML. The role

of companionship, faith, and social bonds helped the participants in

navigating the challenges proposed by CML.

I have a friend. She is a retired nurse. . . She was so faithful to bring

me food and text me. She was wonderful. She is really the only one. . .

of course my sister would bring me some food sometimes because she

loves to cook. I sort of felt like it was a death sentence initially but then

I turned to my faith and to the word that I knew and comforted myself

and talked tomyself and strengthenedmyself in the Lord. (ID 8)

I’m really close with my family and friends, so I mean sometimes I

fall off the boat and it’s like well I haven’t taken my medicine today or

something and they are very good about saying no you need to take it. I

will call you at 7 o’clock in themorning andmake sure you are taking it.

My friends and family are very supportive. (ID 5)

Theme 5. Strategies used by patients’ adherence to
TKI

In the study, participants devised a variety of strategies to ensure

adherence to their TKI regimen. These strategies included the use of

reminders and the maintenance of a consistent schedule. Alarm sys-

tems were employed to aid in remembering to take medication at

the appropriate times. Alternatively, some participants opted to take

their medication at the same time each day, thereby establishing a

routine and minimizing the risk of missed doses. Furthermore, partic-

ipants reported experiencing physical symptoms, such as joint pain,

when their TKIs were not taken on time. These physical manifesta-

tions served as tangible reminders and provided additional motivation

to adhere to their medication schedule. Despite these strategies, par-

ticipants encountered obstacles in maintaining their TKI therapy. A

notable challenge was the process of refilling their TKI prescription,

which could introduce logistical complications.

I usedmyphonealarm to takemymedicine tomake sure that Iwould

take especially the Tasigna (Nilotinib) that I had to take every 12 h. (ID

13)

It just becomes a habit. More so when I get up in the morning. I

started taking it at the same time. But, as the day progresses, if I don’t

take it within a certain amount of hours, I start to feel some pain so that

is the reminder. [I] need to take it because otherwise I will get nauseous

or start having joint pains. (ID 6)

They gaveme a prescriptionwhere I had to travel out on Long Island

to theonlypharmacy in that area toget it. Even [when I]moved toSouth

Carolina, I drove back once a month to get the prescriptions. And then

eventually I was able to get it transferred to South Carolina. I was get-

ting it throughmy insurance at first.When I moved to South Carolina, I

was unable to transfer my insurance. So, I was able to get the Patient’s

Assistance program, which furnished the medication and I stayed on

that until I turned 62. Then, I started drawing my Social Security [and

receivedMedicare coverage]. (ID 7)

DISCUSSION

Adherence is a crucial factor affecting the effectiveness of CML

treatment. TKIs are considered one of the most successful classes

of targeted therapies developed in cancer. We captured qualitative

and quantitative data on patient-specific, medical, and psychosocial

factors influencing TKIs adherence in rural adults diagnosed with

CML. Understanding of rural patients’ TKI adherence behaviors based

on a theoretical framework enhances the possibility of developing

successful interventions tailored for these individuals.40 Interviews

identified key behavioral determinants based on the IMBS leading to

adherence to TKI therapy. Dominant IMBS concepts (“knowledge,”

“motivation,” and “behavioral skills”) are essential to the development

of interventions and strategies to enhance TKI adherence.

Our survey findings highlighted a concerning inadequacy in patient

knowledge regarding CML treatment. This shortfall became apparent

during interviews, which provided greater depth and further elu-

cidated the survey results indicating a poor understanding of the

duration of TKI therapy and the purpose of regular blood tests. This

deficiency in knowledge may stem from the initial time of diagno-

sis; participants reported being blindsided by their CML diagnosis,

potentially leaving them with little opportunity to process the infor-

mation and understand the treatment plan.Most participants reported

receiving only elementary information about CML. This lack of com-

prehensive education and processing time can lead to misconceptions

about treatment management—for instance, some participants were

unaware of the lifelong necessity of TKI therapy. The authors recog-

nize that in some cases, TKI therapy may be stopped completely.41

Previous evidence showed educational efforts and regular monitoring

are pivotal in enhancing TKI adherence.42 Our findings underscore the

critical need for a standardized protocol that considers the time from

diagnosis and increased frequency of education sessions to inform
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patients effectively and provide themwith adequate education in clin-

ical settings. Due to the chronic nature of CML, the necessity for daily

dosing, and the extended treatment period, future research should fur-

ther examine adherence within the context of living with CML using

Transitions Theory.43

In the context of IMBS, “Motivation” is a multifaceted construct

encompassing both personal and social dimensions. Personal moti-

vation is characterized by an individual’s emotions and attitudes—

positive or negative—toward adherence, the perceived benefits of

maintaining consistent therapy, and the anticipated adverse conse-

quences of nonadherence. Conversely, social motivation is shaped by

the perceived social support for adherence and the individual’s incli-

nation to conform to the expectations of others. A salient barrier to

adherence identified in our study is the side effects associated with

treatment. Our research revealed that the side effects most commonly

encountered by participants did not always align with those that were

the most severe, distressing, or frequent among individuals. Notably,

while pain was frequently cited as a side effect, insomnia emerged as

the most severe and distressing for those affected. This discrepancy

underscores that certain side effects, albeit less prevalent, exert a dis-

proportionate impact on the quality of life for individuals with CML.

These insights compel health care providers to contemplate targeted

interventions for the less common, yetmore consequential side effects,

suchasdifficulty sleeping. Tailoring support to these specific challenges

holds promise for enhancing TKI therapy adherence among rural CML

patients.

Our findings further indicate beneficial factors influencing adher-

ence predominately operate at the individual and group level, such

as stress and side effects management. The literature corroborates

this focus on the individual.40 Existing strategies include the provision

of educational information and guidance by health care profession-

als, the encouragement of support through the use of adherence

aids or regular contact to reinforce behavior change, and coaching

to encourage self-management of symptom and medication.40 How-

ever, a notable challenge from our study was the process of refilling

their TKI prescriptions, which could introduce logistical complications.

This highlights the imperative for systemic enhancements in adherence

practices, particularly at the community or structural levels, to facili-

tate access to TKI prescriptions. Therefore, our study underscores the

importance ofmultilevel strategies in enhancing TKI adherence among

rural CML patients, providing evidence for improved patient outcomes

and a more comprehensive understanding of treatment adherence in

real-world settings.

TKIs are a cornerstone of targeted therapy for CML. However, since

TKIs are taken orally, patients carry the burden of implementation. It is

critical to instruct and improve their self-management skills in imple-

menting TKIs. Given the protracted nature of CML treatment, the daily

dosing requirement, and the long-term commitment to therapy, sus-

tainingadherence is a formidable challenge.Despite goodadherence to

TKIs resulting in a significant increase in CML patients’ survival rates,

with the possibility of nearly full life spans, researchers continue to

document a low adherence rate.44 Previous evidence suggested that

interventions aimed at improving patients’ levels of adherence should

take into account each patient’s circumstances, including the use of

reminders and routine symptom assessment andmanagement as com-

ponents of a comprehensive intervention strategy.45 These findings

are consistent with our research. Our findings advocate for patient-

centric educational initiatives that focus on adherence skills. Such

personalized instruction is posited to significantly bolster adherence

to TKI therapy among CML patients. The evidence suggests that when

patients are equipped with the knowledge and tools to manage their

treatment effectively, adherence rates improve, thereby optimizing

therapeutic outcomes.

Limitations

While the mixed-method approach and the use of a theoretical frame-

work are study strengths, our study has limitations. The small sample

size, partly due to COVID-19 and rural criteria, precluded comparative

and correlation analysis. However, our primary aim was to descrip-

tive analysis rather than to examine the association between variables.

Also, only 13% of CML patients are rural dwellers, according to the

Surveillance, Epidemiology, and End Results 19 registries database.46

Future research should evaluate factors related to TKIs adherence and

to understand how these factors correlate. Secondly, our study partici-

pants reported being adherent to TKIs, but adherence was not directly

measured. We recommend that future research should consider using

objectivemeasures, such asmedication tracker bottles and blood tests,

to assess TKIs adherence rate more accurately. Lastly, our single-state

sample limits generalizability, necessitating boardermultistate studies.

CONCLUSION

This research uncovers the complexities and driving forces influenc-

ing TKI adherence among rural CML patients. Our findings underscore

the need for heightened focus on adherence strategies to realize the

objectives of CML treatment. Given that this was an observational,

descriptive study carried out in a real-world context, our findings could

contribute valuable insights for the formulation of strategies aimed at

enhancing TKI adherence. We identified several influencers, including

the navigation of the diagnostic process, the impact of the disease or

its treatment, professional and social support, and knowledge of CML

and TKI treatment. Future investigations should quantify the impact of

these factors to better understand and address adherence challenges

in rural CML patient care.
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