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Abstract

Background: Breast cancer is the most prevalent cancer globally and a major public health challenge in low and
middle-income countries (LMIC) like Pakistan. Despite advances in treatment, poor adherence to chemotherapy
remains a concern, affecting survival, recurrence and quality of life. Adherence is influenced by individual,
social, cultural and systemic factors. Objective: This review uses the WHO-Multidimensional Adherence Model
(WHO-MAM) to identify key factors influencing chemotherapy adherence among breast cancer patients in
LMIC:s. It aims to highlight underexplored domains particularly behavioural and cultural influences and suggest
directions for targeted interventions and policy development. Methods: This scoping review was conducted using
literature published between 2019 and 2025, sourced from PubMed, Scopus and Google Scholar. A total of 51
full-text articles were reviewed, 20 articles were included based on relevance to chemotherapy adherence and
applicability to LMIC settings. Key Findings: Chemotherapy adherence is influenced by socioeconomic barriers
(e.g., financial constraints, low education), healthcare system limitations (e.g., poor provider communication,
limited oncology access), and treatment-related challenges (e.g., side effects). Patient-related factors such as
mental health, perceived stigma, and cultural beliefs are significant but underexplored, especially in South Asia.
Conclusion: Improving chemotherapy adherence requires patient-centred, culturally informed strategies and
health system reforms. Greater attention to behavioural and cultural factors is essential for designing interventions
that are both practical and effective in LMIC settings.
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Introduction

Breast cancer is the most common cancer worldwide,
impacting millions of people each year. It continues to
be a major public health concern. The disease is more
prevalent among women of all ages compared to men
[1]. The World Health Organization (WHO) 2022 report
states that in 2020, an estimated 2.3 million women were
diagnosed with breast cancer, leading to approximately
685,000 deaths worldwide [2].

Breast cancer is the leading cause of cancer-related
deaths among women, accounting for about 95% of fatalities.
Nearly 70% of those occur in low and middle-income
countries (LMICs) [1]. Pakistan has the highest incidence
in Asia, with 1 in 9 women testing positive for breast

cancer. The number of cases is rising, with increasing rates
of incidence and later-stage diagnoses [3].

Adherence to chemotherapy, which is a crucial
part of cancer care, remains a major challenge. The WHO
highlights that adherence to long-term cancer treatment
regimens is a concern globally. This leads to worse health
outcomes and higher healthcare costs [4].

Despite the central role chemotherapy plays in breast
cancer management, adherence rates vary greatly in
studies worldwide. Estimates range from 56% to 85% in
studies from different parts of the world [5-7]. Therefore,
understanding the multifaceted factors that influence
adherence behaviors in breast cancer patients is essential
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for improving treatment outcomes and disease prognosis.

Importance of Adherence in Chemotherapy

The concept of adherence has evolved, especially in
the context of healthcare, as shown in Figure 1, which
visually outlines the shift in terminology from obedience
to patient-centered adherence.

In the initial days, the term “Obedience” and
“compliance” were more commonly used, implying
a more passive role for patients who were expected to
follow medical advice without question [8, 9]. Later, the
word “concordance” was also introduced in medicine, with
the meaning “agreeing with harmony” [10].

Over time, “adherence” has become a more preferred
terminology as it reflects a more active role of patients,
and also emphasizes a collaborative approach between
patients and their primary healthcare provider [11].

WHO defines adherence as “the extent to which
a person’s behavior corresponds to recommendations
jointly established with the health care providers regarding
medication, dietary restrictions and habits, physical
activity, adequate rest and adherence to scheduled
appointments” [12].

In the context of chemotherapy, adherence ensures
that patients receive timely and consistent doses essential
for optimal therapeutic outcomes. High adherence is
associated with a reduced risk of recurrence and mortality,
while poor adherence can lead to chemotherapy resistance,
disease progression and worse prognosis [13].

Materials and Methods

This review aims to synthesize existing literature on
chemotherapy adherence among breast cancer patients,
using the WHO Multidimensional Adherence Model
(WHO-MAM) as a guiding framework. It focuses on
identifying key factors affecting adherence, with particular
emphasis on studies from LMICs.

Search Strategy

We conducted a systematic search across academic
databases, which includes PubMed, Scopus and Google
Scholar. The search strategy combined Medial Subject
Headings (MeSH) and free-text terms using Boolean
operators (AND/OR) and truncations to create relevant
search strings.

The search targeted articles published from 2019 to June
2025. Key terms included: “Chemotherapy adherence”,
“breast cancer”, “low and middle income-countries”,
“predictors of adherence” and “factors influencing
adherence”.

Inclusion Criteria

We included studies focused on adherence to
chemotherapy among women with breast cancer,
particularly those receiving intravenous (IV) chemotherapy
either adjuvant or neoadjuvant. We also considered
studies on general cancer populations if breast cancer
patients made up the majority of the sample and if the
findings could be reasonably applied. Studies on adjuvant
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hormonal or endocrine therapy were included if they
discussed factors related to adherence such as behavioral,
psychological, cultural, socioeconomic and healthcare
system-related determinants.

Priority was given to studies conducted in LMICs
or those providing insights relevant to such settings.
We accepted both quantitative and qualitative
peer-reviewed studies, along with systematic reviews
and conceptual papers that informed the application of
the WHO Multidimensional Adherence Model. Only
English-language articles published between 2019 and
June 2025 were considered.

Exclusion Criteria

Studies were excluded if they did not focus behaviors
related to adherence or the factors that influence these
behaviors in relation to breast cancer treatment. Articles
that looked only at adherence to hormonal therapy
without considering chemotherapy adherence were not
included. Non-peer-reviewed materials such as editorials,
commentaries, letters to the editor, and news articles
without empirical data were not excluded. Lastly, studies
conducted in high-income countries (HIC) were mainly
excluded unless they provided findings clearly relevant
to LMICs or offered insights for understanding barriers
and facilitators.

Study Selection Process

An initial search found 116 articles from the databases.
After removing duplicates, 108 articles were left and
assessed based on their title and abstract. After screening,
51 articles were chosen for full-text review. Following
a thorough evaluation, 20 studies were included in the
final synthesis based on their relevance to WHO-MAM
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Figure 2. PRISMA Flow Diagram of the Study Selection
Process

domains. A PRISMA flow diagram showing the detailed
study selection process is presented in Figure 2.

Global Overview of Chemotherapy Adherence in Breast
Cancer Patients

Chemotherapy adherence is a key factor affecting
treatment outcome for breast cancer patients. It requires
a team effort between patients and healthcare providers
to follow prescribed plans regarding dosage, frequency,
duration and completion of chemotherapy [12].

However, studies that specifically measure
chemotherapy adherence among breast cancer patients
are limited. In the literature available, differences in how
adherence is measured lead to inconsistent findings.
For example, a 2022 study from Ethiopia reported
an adherence rate of 83.5%, based on the number of
chemotherapy doses received relative to those prescribed.
The data were collected through in-person and telephone
interviews [13]. In contrast, a 2025 study from Ethiopia
using the Morisky Medication Adherence Scale (MMAS),
found that only 42.6% of patients has good adherence
[14]. Despite differing methods, both studies identified
similar barriers to adherence: lack of social support,
financial constraints, transportation challenges and side
effects [13, 14].

The severity of side effects is often noted as a
significant factor. A Nigerian study revealed that 35%
of breast cancer patients skipped at least one dose due
to severe side effects, while 65% of those who had only
mild or moderate side effects managed to comply with
the chemotherapy schedule. Adherence is this study was
measured by the proportion of prescribed doses received
within the intended timeframe [6].

Research also indicates that receiving at least 85% of
the planned intravenous (IV) chemotherapy is linked to
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better health outcomes. However, women with stage 11
breast cancer who received less than 65% of their planned
dose showed higher recurrence rates within five years [15].

A study from Cameroon reported a much lower
adherence rate of 56.1%, attributing this largely to the
patient’s motivation and understanding of their disease and
treatment [7]. A similar study from India found that 57.8%
of patients had high adherence, 26.7% had intermediate
adherence, and 15.6% had low adherence [16]. Both
studies used the MMAS scale for measurement.

In Brazil, an upper-middle-income country, a study
used the MMAS scale and found an adherence rate of
58.7%. It pointed out that financial burden, inability to
work and ovarian suppression contributed significantly
to non-adherence [17]. Although Brazil has a more
developed healthcare system than many LMICs, these
challenges highlight ongoing systemic and socioeconomic
issues common in resource-constrained settings [18].
Factors such as out-of-pocket costs despite public
healthcare coverage, long waiting times, problems with
drug availability, and limited communication between
patients and providers contribute to difficulties with
adherence [18, 19].

Moreover, low health literacy, side effects, and a lack
of social support reflect barriers seen in studies from
Ethiopia, Nigeria and India [6, 14, 16]. This indicates
that a nation’s economic status alone does not account
for patient adherence behaviors; instead, structural and
social contexts in which care is provided play a significant
role [19].

In contrast, data from high-income countries show
relatively higher adherence levels. For example, a large
U.S study among privately insured breast cancer survivors
reported 84.4% one-year adherence to hormonal therapy
and 62.2% adherence at five years, measured by medication
possession ratio of 80% or greater. Non-adherence in
this context was mainly linked with factors such as
insurance type and education level rather than access to
the healthcare system [20]. Although cost-related non-
adherence still occurs in high-income settings, the extent
is usually lower due to broader insurance coverage, patient
education, and more reliable follow-up systems [19, 21].

Studies focusing specifically on IV chemotherapy
adherence are particularly limited. Among those that
exist, the MMAS is one of the most commonly used
tools, although other methods, such as administered dose
calculations, have been explored [17]. These alternative
methods often rely on accurate pharmacy databases and
patient records for medication management, which may
not be consistently available or maintained across different
healthcare systems [19]. Even with the MMAS tool, there
are variations. The older version, MMAS-4, has lower
reliability compared to MMAS-8 [5, 12]. The MMAS-8 is
considered more robust, easier to administer and relatively
cost-effective [16]. However, as a self-reported measure,
itis still prone to biases, including social desirability bias,
which may result in an overestimation of adherence [17].

From a LMIC perspective, adherence rates seem to fall
within a similar range, highlighting common structural
limitations. The barriers to adherence are complex and
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multidimensional, which revolve around healthcare
delivery inefficiencies, financial hardship, geographic
inaccessibility and gaps in resource availability [7, 18, 21].
Understanding these overlapping challenges is essential
for creating context-sensitive interventions that can
improve chemotherapy adherence in diverse healthcare
settings.

WHO-Multidimensional Adherence Model (WHO-MAM)
& Chemotherapy Adherence

The World Health Organization (WHO) has developed
frameworks to understand and improve adherence
to treatment regimen. One of these model is the
WHO-Multidimensional Adherence Model (WHO-MAM)
as shown in Figure 3. This model highlights five
key dimensions influencing adherence behavior:
socioeconomic factors, healthcare system-related factors,
disease-related factors, treatment-related factors and
patient-related factors [18]. It shows that adherence is
shaped by the interplay of these domains rather than a
single factor.

Chemotherapy adherence can also be viewed
through this model, as illustrated in Figure 4. Cultural
and behavioral views, which are often overlooked in
research, fall under patient-related factors and are vital
for understanding adherence in breast cancer care.

Factors Influencing Chemotherapy Adherence

1. Socioeconomic Factors

Higher levels of education are often associated with
better health literacy, which may improve understanding
of the importance of chemotherapy adherence [22].
However, some researchers argue that education level
does not always translate into higher health literacy [23].
Women with less education may struggle more with
adherence, often due to overlapping challenges such as
limited income or lack of financial support. In LMICs, the
financial burden of treatment, including lack of insurance
coverage or financial aid, frequently forces patients to skip
or discontinue chemotherapy [21, 24].

2. Healthcare System-related Factors
Effective communication and patient-centered care
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are linked with higher satisfaction and better adherence
outcomes [25]. Physical access to healthcare facilities
is critical, as patients living far from treatment centers
may face difficulties maintaining regular chemotherapy
schedules, while routine delays in initiating or continuing
treatment can undermine trust and negatively impact
adherence [26]. Additional systemic challenges include
limited availability of trained oncology staff, lack of
continuity in care, long waiting times and frequent drug
stock-outs [27, 28].

3. Condition-related factors

Different types of breast cancer respond differently
to chemotherapy. For example, triple-negative breast
cancer often requires a more aggressive chemotherapy
regimen due to the absence of hormone receptors and
HER?2 protein, which can affect adherence because of
increased treatment intensity and side effects [29]. Tumor
location and higher-grade cancers may also require a
more intensive chemotherapy regimen further influencing
adherence [30].

4. Treatment-related Factors

Chemotherapy regime often involves multiple
cycles, IV administration and adverse effects such as
nausea, fatigue, hair loss and neuropathy. These side
effects are among the leading causes of non-adherence
[15]. Literature highlights that the intensity and
duration of treatment, as well as the complexity of drug
administration, can negatively impact adherence levels
[31]. Furthermore, patients may stop or delay treatment
due to perceived or experienced toxicity, fear of adverse
effects or lack of perceived benefits, particularly in the
absence of strong social or medical support [32].

5. Patient-related Factors

Patient’s beliefs, psychological well-being
and individual experiences significantly influence
chemotherapy adherence. A strong belief in the
effectiveness of treatment is positively associated with
adherence, while misconceptions and skepticism are
linked to non-adherence [33]. Psychological distress,
which includes anxiety, depression and fear of side effects,
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can also impair a patient’s ability to follow with treatment
regimens [33, 34].

Functional aspects such as social and physical
well-being also play a role. Patients with good family
and social support generally show more resilience and
are better equipped to manage the treatment process [24].
Those with better baseline physical health and fewer side
effects are more likely to comply with chemotherapy
schedules [5].

5.1 Behavioral Perspective

From a behavioral standpoint, a patient’s perception
of chemotherapy and its side effects can be a major
determinant of adherence [35]. Fear of adverse effects
like nausea, hair loss and fatigue often leads to missed
or delayed doses, ultimately reducing treatment efficacy
[4, 33].

Mental health is another critical component. Higher
levels of emotional distress, particularly anxiety and
depression, are strongly associated with non-adherence
[36]. A meta-analysis estimates that depression affects
30.2% of breast cancer patients globally, with the rate
as high as 83% in Pakistan [33]. Depression can reduce
motivation and energy, making it harder for patients to
maintain regular treatment schedules [12].

Furthermore, there is evidence in the literature where
it has been reported that patients with strong social
support networks are likely to be more adherent towards
treatment plans, as they receive good emotional support,
encouragement and assistance from their family and
friends in these vulnerable times [37, 38]. Moreover,
good effective communication between patients and their
healthcare providers, such as giving clear instructions,
addressing concerns, and offering emotional support can
also improve adherence and overall patient’s satisfaction
with the treatment process, which ultimately results in
positive outcomes for the patients [18, 39].

5.2 Cultural Perspective

Cultural beliefs and norms significantly shape patient’s
attitudes toward illness and treatment. Pervasive stigma
around cancer often leads to fear, secrecy and reluctance
to adhere to chemotherapy [40]. In some communities,
distrust in Western medicine and preference for traditional
or alternative therapies further complicate adherence
behavior [3].

The impact of cultural norms on chemotherapy
adherence can also be observed in the context of gender
roles and responsibilities. Some literature highlights that
women from Pakistani culture are expected to prioritize
caregiving responsibilities over their own health needs,
which results in those women often facing challenges in
adhering to their chemotherapy treatment due to these
societal expectations and their gender-specific roles [3].
This pressure to sufficiently fulfil their caregiving duties
can lead to delayed or interrupted treatment, which
ultimately affects treatment outcomes.

The path of treatment often involves a combination
of treatment modalities like chemotherapy and surgery.
Unfortunately, for some patients, that path leads to
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mastectomy which is a surgical procedure involving the
removal of the entire breast. Which is known to cause
emotional distress due to fear of societal judgment,
cultural expectations, personal beliefs, personal fear of
rejection, or reduced self-worth, may drive a woman
to avoid further medical treatment altogether [41].
They may also experience a negative self-image, feel less
attractive and feminine which affects their interpersonal
relationships as well as their sexual life [42]. Ultimately,
it affects adherence to chemotherapy either post-surgery
or before impending surgery [41, 42].

While these factors highlight the complexity of the
adherence behaviors, they also help health systems, policy
makers and communities to identify the areas where
targeted interventions can be done to make meaningful
differences.

Proposed Interventions to Improve Chemotherapy
Adherence

Improving adherence to chemotherapy in LMICs
requires a combination of health system strengthening,
culturally appropriate patient support and policy-level
reforms. Based on the WHO-MAM model, targeted
interventions can be developed for all five dimensions.

1. Socio-economic Interventions

Financial barriers are one of the most common reasons
for missed or delayed chemotherapy cycles in LMICs [31].

Programs that offer subsidized cancer treatment, cash
transfer and transportation vouchers have shown promise
in improving adherence [43]. For example, in Brazil’s
Unified Health System provides free chemotherapy based
on national cancer guidelines [44]. Likewise, countries
such as India and the Philippines have started government-
funded health insurance schemes that lower out-of-pocket
cost for cancer patients [45, 46]. Pakistan could think
about expanding current initiatives like the Sehat Card to
offer comprehensive oncology coverage with adherence
monitoring components [47].

2. Healthcare System Strengthening

A major reason for poor adherence is fragmented and
overburdened health systems [40]. LMICs can benefit
from adopting task-shifting models where community
health workers conduct follow-up, provide counselling
and monitor symptoms. This method has been successful
in improving adherence to HIV treatment and can be
adapted for oncology care [19].

Telemedicine, electronic reminders, and patient
navigation services can also enhance continuity of care
[48]. A pilot mHealth program in Kenya used SMS
reminders and nurse-led phone consultations to boost
appointment attendance among cancer patients [49].

3. Condition and Treatment-Related Interventions

Complex chemotherapy regimens and severe side effects
often lead to treatment discontinuation [7]. Simplifying
the regimen, when medically possible and using proactive
side effect management protocols can improve adherence
[16]. Integrating palliative care early in treatment, as done
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in Uganda’s cancer centers, has helped reduce symptom
burden and increase treatment completion [50]. Pain
management, nutritional counselling, and managing
nausea or fatigue can make chemotherapy more tolerable
[34].

4. Patient Support and Behavioral Interventions

Patient beliefs, mental health and family support
are crucial for adherence [14, 36]. Support groups, peer
mentoring and psychosocial counselling are effective but
often underused strategies. In Ghana, a hospital-based
psychosocial support program for breast cancer patients
led to better adherence to chemotherapy schedules [38].
Interventions that include culturally relevant education
materials, story-based learning and family involvement
have also shown potential. Addressing fatalistic attitudes
through community health discussions and involving
religious leaders can help reduce stigma and fear [36].

5. Policy-Level and Structural Reforms

On a larger scale, national cancer control programs
should include adherence as a standard outcome to
measure.

Routine data collection through cancer registries,
patient-reported outcomes, and digital health platforms
is necessary to track progress. Twining programs, i.e.
partnership between LMIC and High Income Countries
(HIC), can help effectively share knowledge and skills
while increasing access to essential chemotherapy
drugs and diagnostics [19]. Moreover, adding adherence
modules to oncology nursing courses and ongoing
training programs for healthcare providers can improve
communications between providers and patients [51].

In conclusion, chemotherapy adherence among
breast cancer patients is a complex issue, especially in
LMICs where structural, socio-economic, and cultural
barriers often hinder treatment continuity. This review
emphasized that adherence is influenced not only by
clinical or treatment-related factors, but also by broader
issues like health literacy, access to care, financial burden,
and cultural norms.

Understanding adherence through the WHO-MAM
framework helped identify actionable intervention
opportunities across the individual, health system and
community levels. Despite global efforts to improve
adherence, there is still a significant lack of context-specific
evidence from LMICs, particularly in countries like
Pakistan. Behavioral and cultural aspects such as stigma,
fatalism and mistrust in the healthcare system, along with
reliance on informal caregivers, remain underexplored in
existing literature, even though they significantly impact
a patient’s behavior and decision-making.

The policy implications from this review highlights
the urgent need to strengthen public health infrastructure
for long-term cancer care. Increasing access to universal
health coverage for chemotherapy, integrating adherence
counselling into routine oncology care, and investing in
community support programs can enhance adherence
rates. Furthermore, policymakers should review and
reform cancer care financing models and health insurance
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plans to lower out-of-pocket costs and ensure reliable
treatment access for vulnerable populations.

Future research should focus on qualitative studies
to explore patient experiences, beliefs and barriers to
adherence. Interventional studies can help access how
effective culturally tailored counselling, community
support, and reminder systems are in improving
adherence. Lastly, locally relevant and culturally sensitive
public health education campaigns can raise awareness,
reduce stigma, and enhance patient engagement in breast
cancer care.

By combining evidence-based interventions with
community engagement and supportive health policies,
LMICs can strengthen adherence support systems and
improve long-term outcomes for breast cancer patients.
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