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Abstract

Introduction: Cancer treatment is often associated with various complications.
Medication adherence is influenced by numerous psychological, demographic,
socioeconomic, and disease-related factors. This study aimed to evaluate the status of
medication adherence and the factors affecting it in patients with breast cancer in Kerman,
Iran.

Methods: This cross-sectional study included patients with breast cancer who were
followed up at a private oncology specialist's office and Javadalaimeh Clinic in Kerman,
Iran, in 2024. Data were collected using a three-part questionnaire comprising
demographic and treatment-related characteristics, the Medication Adherence Rating
Scale (MARS), and the Mishel Uncertainty in Illness Scale.

Results: The mean MARS score was 7.44 + 1.93, and 161 of 234 participants (68.8%)
demonstrated high medication adherence. Higher illness uncertainty (P < 0.001) and
family income below the subsistence level (P =0.017) were significantly associated with
lower medication adherence. Illness uncertainty was the strongest predictor of reduced
medication adherence.

Conclusion: Although most patients with breast cancer exhibited high medication
adherence, greater illness uncertainty and lower family income were significantly
associated with lower adherence. These findings highlight the importance of addressing
psychological and socioeconomic factors to improve medication adherence in this
population.
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Introduction
Medication adherence refers to the extent to

which patients follow their physicians'
prescribed pharmacological treatment
recommendations.  Adequate = medication

adherence is essential for achieving optimal
therapeutic outcomes, preventing disease
progression, and improving quality of life,
particularly in patients with chronic conditions
such as cancer. However, medication adherence
is a complex and multifactorial behavior
influenced by a wide range of factors, including
age, comorbidities, socioeconomic status,
patient—provider relationships, psychological
conditions, such as depression, illness-related
uncertainty, and self-efficacy (1, 2).

Patients with breast cancer often undergo
prolonged and complex treatment regimens,
which may increase the risk of suboptimal
medication adherence. In addition to clinical
and demographic factors, psychological
factors, especially uncertainty about disease
prognosis, treatment effectiveness, and future
health outcomes, may play a critical role in
shaping adherence behaviors. Despite the
growing body of evidence on medication
adherence in cancer populations, limited data
are available regarding the combined influence
of illness uncertainty and socioeconomic
factors on medication adherence among Iranian
patients with breast cancer.

Therefore, the present study aimed to assess the
level of medication adherence among patients

with breast cancer and to identify its
demographic, socioeconomic, and
psychological predictors, with particular

emphasis on uncertainty related to the disease.

Participants and Methods

This cross-sectional study included 234
patients with breast cancer who were followed
up at a private oncology specialist's office and
Javadalaimeh Clinic in Kerman, Iran, in 2024.
Data were collected using a three-part self-
administered questionnaire comprising;:
demographic characteristics and treatment
history, the Medication Adherence Rating
Scale (MARS), and the Mishel Uncertainty in
Illness Scale (3,4).

The MARS questionnaire consists of 10 items
with yes/no answers. The questionnaire scores
ranged from 0 to 10. Scores between 0 and 5
indicate low adherence, and scores between 6
and 10 indicate high adherence. The validity
and reliability of the Persian version were
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investigated for use in the Iranian population.
The questionnaire's reliability was assessed
using Cronbach's alpha (0.68) and the test-
retest method (0.89) (3). The Mishel
Uncertainty in Illness Scale is a 32-item
questionnaire with a Likert scale response
ranging from 1 (strongly disagree) to 5
(strongly agree). The scores range from 32 to
160, with higher scores indicating uncertainty
about the disease. This questionnaire was
translated and back-translated by Sajjadi et al.,
and its validity and reliability were confirmed
among patients with cancer in Iran. The
Cronbach's alpha of the entire questionnaire
was 0.89 (4).

Statistical analyses were performed using the
SPSS software (version 26). The normality of
continuous variables was assessed, and due to
non-normal data distribution, non-parametric
statistical tests were applied. Univariate
analyses were first conducted to explore
associations between independent variables and
medication adherence. Variables with a P value
<0.20 in univariate analyses were subsequently
entered into a multivariable linear regression
model to identify independent predictors of
medication adherence.

Results

The mean medication adherence score was 7.44
+ 1.93, with a range of 0-10. Based on the
predefined classification of medication
adherence, 13.0% of participants (n = 24)
demonstrated low adherence, while 68.8% (n =
161) exhibited high medication adherence. The
mean illness uncertainty score among
participants was 85.53 + 18.37, with a range of
32-160.

Multivariable linear regression analysis
revealed that illness uncertainty and family

income were significant predictors of
medication  adherence.  Higher illness
uncertainty was associated with lower

medication adherence ( = —0.028), indicating
that a one-unit increase in uncertainty was
associated with a decrease of approximately
0.03 units in medication adherence. In addition,
patients with family income below the
subsistence level demonstrated significantly
lower medication adherence than those with
sufficient income (P = 0.014). These
associations remained statistically significant
after adjusting for other variables included in
the model (Table 1).
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Table 1: Predictors of Medication Adherence Based on Multivariable Linear Regression (Final Model)

Variable B Coefficient 95% Confidence Interval VIF P-value

Age 0.014 (-0.003, 0.030) 1.01 0.117

Disease uncertainty -0.028 (-0.044, -0.013) 1.07 <0.001
Living location

Suburbs and villages Ref. - - -

City 0.161 (-0.46, 0.144) 1.03 0.29
Family income

Less than sufficient -0.61 (-1.089, -0.123) 1.07 0.014

Sufficient Ref. - - -

More than sufficient 0.010 (-1.25,0.78) 1.049 0.59
Surgical history

No Ref.

Yes 0.054 (-0.23,0.33) 1.53 0.71

History of radiation therapy
No Ref. - - -
Yes 0.093 (-0.044, 0.23) 1.613 0.182

Model statistics: F = 5.848; adjusted R?=0.41. Age was included as a continuous variable.

Discussion

In the present study, 68.8% of participants
demonstrated high medication adherence. This
finding is consistent with the results of a
systematic review that examined medication
adherence among older adults with cancer,
reporting adherence rates ranging from 52% to
100% across different countries (5). These
variations may be attributed to differences in
study populations, cancer types, treatment
regimens, measurement tools, and healthcare
systems.

The mean illness uncertainty score among
patients with breast cancer in the present study,
measured using the Mishel Uncertainty in
Illness Scale, was 85.53, indicating a moderate
level of uncertainty. In comparison, Sajjadi et
al. reported a higher mean uncertainty score of
115.60 (SD = 9.7) among patients with cancer
(6). Differences in study settings, patient
characteristics, disease stage, and time since
diagnosis may partly explain the lower level of
illness uncertainty observed in the current
study.

Regarding predictors of medication adherence,
the present study found that among the
socioeconomic, demographic, and
psychological factors examined, only illness
uncertainty and family income below the
subsistence level were significant predictors of
reduced medication adherence. These findings
highlight the importance of psychological and
socioeconomic  determinants in  shaping
adherence behaviors among patients with breast
cancer. Similarly, Sajjadi et al. reported that
age, illness uncertainty, presence of metastasis,
place of residence, and income were significant
predictors of adherence to treatment regimens

in patients with cancer (6). Although some
predictors differed between studies, the
consistent role of illness uncertainty and
income underscores their central importance in
medication adherence among patients with
cancer.

The present study had several limitations. The
cross-sectional study design, sampling from the
private sector, the convenience sampling
method, and the failure to consider factors such
as disease stage have affected the results.
Designing longitudinal and prospective studies
with stratified sampling from public and private
centers and considering disease characteristics,
such as disease stage, metastasis status, and
other disease-related factors, can improve
results.

Conclusion

The findings of the present study indicate that
medication adherence was generally high
among patients with breast cancer, while illness
uncertainty was reported at a moderate level.
Illness uncertainty as a psychological factor and
family income as a socioeconomic factor
emerged as significant predictors of medication
adherence. Higher illness uncertainty and
insufficient family income were significantly
associated with reduced adherence to
prescribed  medications.  These  results
emphasize the importance of incorporating
educational, psychological, and social support
strategies into breast cancer care, with
particular attention to reducing patients'
uncertainty about their illness and supporting
individuals from socioeconomically
disadvantaged backgrounds.
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Table 1: Frequency distribution of demographic characteristics and medical history in individuals
articipating in the study

Variable Category Frequency Percent
Marital status Single 24 10.3
Marrid 167 71.4
Widow/Divorced 43 18.3
Education Non-academic 143 61.1
Academic 91 38.9
Living location City 178 78.8
Suburbs 15 6.6
Villages 33 14.6
Family income less than sufficient 73 323
sufficient 142 62.8
More than sufficient 11 4.9
History of chemoterapy yes 199 85.4
No 34 14.6
Surgical history Yes 158 67.8
No 75 32.2
History of radiation therapy Yes 128 54.9
No 105 45.1
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Table 2: Frequency of responses to various items of adherence to drug treatment in individuals

articipating in the study

Medication adherence Yes No
Number Number
(Percent) (Percent)
1.Do you ever forget to take your medicine? 46 (20.9) 174 (79.1)
2.Are you careless at time about taking your medicine? 40 (17.2) 192 (82.8)
3.When you feel better, do you sometimes stop taking your 33 (14.7) 192 (85.3)
medicine?
4.Sometimes if you feel worse when you take your medicine,do 48 (21.1) 179 (78.9)
you stop taking it?
5.1 take my medication when I am sick. 24 (10.5) 205 (89.5)
6.1t is unnatural for my mind and body to be controlled by 58 (26.5) (73.5)
medication.
7.My thoughts are clearer on medication. 116 (53) 103 (47)
8.By staying on medication I can prevent getting sick 30 (13.2) 198 (86.8)
9.1 feel weird, like a ‘zombie’, on medication 66 (28.7) 164 (71.3)
10.Medication makes me feel tired and sluggish. 124 (54.4) 104 (45.6)
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Table 3: Measures of central tendency and dispersion for medication adherence (three- and two-domain
classifications) and illness uncertainty among study participants

Construct / dimension Mean I SD I Mean (0-10 scale)
1) Medication adherence (three-domain classification)

Medication-taking behavior (Items 1-4) 3.34 0.98 8.35
Attitude toward medication use (Items 5-8) 2.95 0.93 7.38
Attitude toward side effects (Items 9—10) 1.16 0.79 5.80
2) Medication non-adherence (two-domain classification)

Unintentional non-adherence (Items 1-2) 1.64 0.64 8.20
Intentional non-adherence (Items 3—10) 5.70 1.74 7.13
Illness uncertainty

Total score 85.53 18.37 3.71
Ambiguity 35.34 9.68 4.29
Complexity 17.78 4.66 3.85
Inconsistency/Instability 18.51 4.22 4.11
Unpredictability 13.67 3.05 4.34

Note: Higher scores in the ambiguity and unpredictability domains indicate greater illness uncertainty; in the regression
analysis, higher illness uncertainty was associated with lower medication adherence.
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Table 4: Association between demographic characteristics, treatment history, and medication adherence
score

Variable Category Mean SD P-value

Marital status Single 6.99 1.80 0.321*
Married 7.52 1.66
Widowed / Divorced 7.39 1.87

Education level Non-academic 7.41 1.74 0.6818
Academic 7.48 1.71

Living location Suburban / Rural 6.98 1.50 0.0134
Urban 7.54 1.77

Family income Less than sufficient 6.98 1.98 0.052*
Sufficient 7.69 1.56
More than sufficient 7.41 1.56

History of chemotherapy Yes 7.43 1.69 0.3358
No 7.53 1.91

History of surgery Yes 7.60 1.70 0.026™
No 7.12 1.73

Age group (years) <40 7.09 1.78 0.346*
40-60 7.48 1.86
> 60 7.65 1.86

History of radiation therapy Yes 7.73 1.59 0.003™
No 7.09 1.81

Illness uncertainty - 85.53 18.37 <0.001#

m: Mann—Whitney U test
*: Kruskal-Wallis test
#: Spearman correlation
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Table 5: Predictors of medication adherence based on multivariable regression analysis

Variable Regression coefficient () 95% Confidence Interval VIF P-value
Age 0.014 —0.003, 0.030 1.01 0.117
Illness uncertainty —0.028 —0.044,-0.013 1.07 p <0.001
Living location
Suburban and rural Reference - - -
Urban 0.161 —0.46, 0.144 1.03 0.29
Family income
Less than sufficient —0.61 —1.089, —0.123 1.07 0.014
Sufficient and above Reference - - -
More than sufficient 0.010 -1.25,0.78 1.049 | 0.59
History of surgery
No Reference - - -
Yes 0.054 —0.23,0.33 1.53 0.71
History of radiation therapy
No Reference - - -
Yes 0.093 —0.044, 0.23 1.613 | 0.182
F =5.848, adjusted R =0.41
Age was entered as a continuous variable.
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