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Abstract

Background

In the last two decades, the use of oral anticancer agents (OAAs) has increased in cancer
patients. Despite this, patients and their caregivers face some challenging issues (side
effects, drug-to-drug interactions, etc.) related to OAA administration. The three dimensions
of self-care by Riegel et al., self-care maintenance (i.e., stability of patient condition), self-
care monitoring (i.e., detection of side effects), and self-care management (i.e., manage-
ment of side effects), may be implemented to avoid negative outcomes. However, knowl-
edge of self-care determinants is necessary to recognise people at risk of poor self-care
behaviours.

Aims
Determine which are the predictors of self-care maintenance, self-care monitoring and self-
care management in patients with cancer taking OAA.

Methods

A systematic review with narrative synthesis was conducted. We included studies on adult
patients with cancer using any kind of oral anticancer agent and describing a predictor of
self-care. The search was performed on PubMed, CINAHL/PsycINFO, and Web of Science.

Results

Of 3,061 records, 45 studies were included in this review. Forty-six predictors organised into
14 categories were identified. In general, all studies focused only on adherence, considered
as a self-care maintenance component, and none of them focused on other dimensions of
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self-care. The predictors of OAA adherence most reported were age, side effects, and
socioeconomic factors (e.g., insurance status, and annual income).

Conclusions

This systematic review highlighted the literature gap on the analysis of determinants of self-
care behaviours in patients taking OAAs. This element could be a starting point for future
research that can provide elements to support the oncology nursing research agenda,
aimed at recognising patients at risk of poor self-care.

1. Introduction

Oral anticancer agents (OAA) are antineoplastic medications administered orally that can be
classified according to their chemical composition and mechanism of action. The OAAs are
cytotoxic agents, targeted therapies, or hormone therapies. In the last two decades, the use of
OAAs has increased due to the considerable advantages of OAAs [1, 2], including the possibil-
ity that patients continue to live their everyday lives, take their treatment at home, avoid prob-
lems related to intravenous administrations of chemotherapy, hospitalizations, and the related
infection risk [3], with reduced physical and psychological impact of cancer treatment, and
have greater feeling of control over the treatment [4]. However, despite the ease of OAA
administration, some issues can negatively impact patient’s quality of life and disease course.
Previous studies reported that patients sometimes do not respect OAA regimens either in
terms of poor adherence (e.g., due to comorbidities, mental disorders, adverse events or medi-
cines costs), leading to possible reductions in therapeutic effects of treatment [5], or in terms
of over adherence, sometimes due to the forgetfulness of having already taken a dose, with the
risk of adverse events that must be detected and managed at home [6, 7]. These risks can be
prevented if patients taking OAAs receive education on self-care, which does not include only
pharmacological adherence but also behaviour change [8, 9].

According to the theory of self-care in chronic illness by Riegel et al [10], self-care is a pull
of behaviours aimed at maintaining and managing chronic condition. Self-care behaviours are
grouped into three dimensions: self-care maintenance (i.e., behaviours performed to keep psy-
chophysical state stable), self-care monitoring (i.e., behaviours performed for monitoring signs
and symptoms), and self-care management (i.e., behaviours put in place in case of signs and
symptoms of illness exacerbation). These three dimensions are considered fundamental also
for cancer patients treated with OAA who need to implement self-care 1) to maintain stable
disease condition and ensure proper adherence to OAA (self-care maintenance); 2) to be able
to recognise any sign/symptom of decompensation or medication side effects (self-care moni-
toring), and 3) to manage promptly any sign/symptom that could occur (self-care manage-
ment) [11].

Many studies have identified predictors and outcomes of self-care in chronic diseases, par-
ticularly in patients with heart failure [12] and type 2 diabetes mellitus [13]. From the study by
Jaarsma et al., it was highlighted that knowledge, skills and experience of the disease, or even
motivation, personal beliefs, habits or lifestyles, cognitive functions, and functional status can
affect the patient’s level of self-care with heart failure [14]. The role of cognitive functions and
functional status is also underlined in previous studies, according to which mental and cogni-
tive functions are closely related to patient participation in self-care activities such as, for
example, buying and preparing healthy food, being able to understand simple instructions on
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how to maintain a healthy lifestyle, or even being able to climb or descend stairs [10, 15].
Another study [13] reported that cognitive functions and sociodemographic factors (e.g., sex,
age, marital status, and social support) were determinants of self-care in patients with type 2
diabetes mellitus.

For patients on OAAs, the predictors of self-care have not yet been explored. There is only
sparse evidence regarding this topic and most of the literature focused on medication adher-
ence [16, 17]. Medication adherence is an essential dimension in cancer care, but it can be con-
sidered only one part of the self-care behaviours the patient should put in place to manage
adequately their disease. Moreover, a recent study [18], “the Situation-Specific Theory of
Heart Failure Self-Care”, that is an update of the more general middle range Theory of Self-
care in Chronic Illness by Riegel et al. [10], highlighted that self-care behaviours can be related
to factors that can be grouped in three themes: person (e.g., age, health literacy, etc.), problem
(e.g., sleep disorders, symptoms, etc.), and environment (e.g., the built environment, social
support, etc.) factors.

The “Person” theme refers to the adult with Heart Failure; “Problem” theme refers to the
physical and emotional consequences of the diagnosis; while the “Environment” theme refers
to the setting in which the person is dealing with the Heart Failure diagnosis [18].

Moreover, in the same study it was reported that for heart failure patients only person-
related factors were adequately explored, with sparse knowledge on problem- and environ-
ment-related factors, guiding future research on literature gaps.

It is very important for healthcare providers and, above all, for nurses to know predictors of
self-care for patients with OAA to highlight obstacles or facilitators to the patient’s participa-
tion and their caregivers in the development of self-care [14].

Therefore, the objective of this review was to identify predictors of self-care maintenance,
monitoring and management [10] in patients with cancer on OAAs.

2. Materials and methods
2.1 Study design

A systematic review with narrative synthesis was conducted [19]. Due to the heterogeneity of
the selected studies, a meta-analysis could not be performed. The protocol was registered in
the PROSPERO database on 02/13/2022 (CRD42022299684, available from https://www.crd.
york.ac.uk/prospero/). The Statement of Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) of the systematic review was used to report results [20].

2.2 Search strategy

A systematic search strategy was used to search the following databases: PubMed, Cumulative
Index of Nursing and Allied Health (CINAHL), Web of Science, and PsycINFO. In all data-
bases, the search strategy was used using MeSH terms (Medical Subject Headings) and free
text search terms. Due to the specific search characteristics of each database, the search strategy
was first used in the PubMed database and then adapted in each database according to the pur-
pose of the study and the inclusion criteria. In addition, a hand search was conducted to find
other relevant articles.

Keywords selected were related to self-care (eg, ‘self-care’, ‘self-management’ and ‘adher-
ence’, ‘self-monitoring’), anticancer therapy (eg, ‘antineoplastic agent’, ‘oncolytic agent’ and
‘targeted drugs’), predictors and outcomes (‘predictor’, ‘self-care determinants’, ‘outcomes’)
and cancer (e.g., ‘neoplasm’, ‘tumour’ and ‘cancer’). The databases were searched from 2014
until the end of July 2023. The publication date limit was set to catch the most updated litera-
ture on this topic. Moreover, about what stated in the protocol, only studies that considered
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predictors of self-care were considered in this article, whereas outcomes will be reported in a
subsequent publication.

The complete search strategy is available as supplementary material (Table S1A in S1
Appendix).

2.3 Eligibility criteria

The following eligibility criteria were adopted in this review: a) studies conducted in adult
patients (> 18 years) with solid cancer at any anatomical site, excluding melanoma, receiving
any kind of OAA (that is, systemic anticancer therapy, targeted therapy, hormonal therapy,
etc.); b) studies reporting self-care predictors according to our adopted framework [10, 21, 22];
c) articles in English, Italian and Spanish; and d) articles reporting primary quantitative stud-
ies. All observational studies, such as cohort, case-control, cross-sectional and longitudinal
studies, non-randomised controlled trials (quasi-experimental studies), and randomised con-
trolled trials (RCT) were included. The following exclusion criteria were used: a) articles
reporting studies in patients treated with oral and intravenous anticancer drugs; b) articles
addressing the point of view of healthcare professionals; and c) editorials, letters, and reviews.

2.4 Screening and selection

Initially, all relevant studies retrieved from each database were imported into Rayyan® [23] to
perform a systematic screening. Duplicates were removed and two researchers (FL and SU)
independently screened eligibility by title and abstract for all records.

Using Rayyan™ settings, each researcher involved in the screening (FL and SU) was blinded
and could not see the choices made by the other researcher. When the selection and data
extraction were complete, the blind mode was removed for comparison. Any disagreement
was resolved by discussion and consensus. When no consensus was reached, a third researcher
expert in OAA (MDN) arbitrarily chose whether the study should be included. Exclusion rea-
sons are provided in Fig 1.

2.5 Evaluation of methodological quality

Taking into account eligibility criteria, studies with all designs have been evaluated using the
Joanna Briggs Institute [24] critical evaluation tool.This tool is intended to be used as a check-
list to assess the methodological quality of a study and to determine the extent to which a study
has addressed the possibility of bias in its design, conduct, and analysis [24].

The methodological evaluation allowed one to classify the articles on the basis of a percent-
age score that was assigned after the research group evaluation. This score was calculated by
determining, in percentage, how many items were present in the total of those provided by the
JBI checklist. On the basis of the methodological evaluation, a percentage score was assigned
to each article and the articles were grouped as follows: studies of low quality (score = 0%-
45%), moderate quality (score = 54%-75%), high quality (score = 82%-91%), very high quality
(score = 100%).

2.6 Data extraction

One researcher (SU) performed the extraction of all relevant data in a standardised form,
another checked (FL) the accuracy of these findings. A spreadsheet was used to perform the
data extraction.

Any disagreement was resolved by discussion and consensus. When consensus was not
achieved, a third member of the research team (MDN) was involved to solve doubts.
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Fig 1. Flow chart—PRISMA.

https://doi.org/10.1371/journal.pone.0307838.g001
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Data extracted from the included studies were related to the following fields: author and
year of publication, study design, anatomical location of cancer, type of oral anticancer agent,
self-care subdimensions, self-care predictors, geographical location and sample size. Odds
ratios (OR), hazard ratios (HR), risk ratios (RR), beta coefficient regressions, mean differences
with confidence intervals (CI) and p-values were extracted from the different studies and con-
sidered as measurements of the effect produced by the results of the studies.

2.7 Data synthesis

A narrative (descriptive) synthesis was conducted. To obtain a more comprehensive and com-
prehensible reading of the predictors extracted from the selected articles, an aggregation of
them has been carried out, using, as a guide, the dimensions of self-care predictors provided
by "The Situation-Specific Theory of Heart Failure Self-Care" [18]. Specifically, we synthetised
the predictors referred to the adult diagnosed with cancer in the “Person” theme, the predic-
tors referred to the physical and emotional consequences of the cancer diagnosis in the “Prob-
lem” theme and the predictors referred to the setting in which the person is dealing with the
diagnosis of cancer in the “Environment” theme.

3. Results
3.1 Study selection

As shown in the PRISMA 2020 flow diagram [20] (Fig 1), 3,061 records were retrieved from

the database search. After the duplicates were removed, 2,349 records were screened for rele-
vance by title and abstract. Among the 316 full texts examined, 45 studies were included and
271 were excluded.

3.2 Study characteristics

We included 45 studies that reported various predictors of adherence that fall in self-care
maintenance behaviours in cancer patients using OAA. A summary of the study characteristics
is shown in Table S1B in S1 Appendix, and a summary of the study design is reported in
Table 1.

Two studies [27, 29] considered a sample with various cancer diagnoses, including breast,
colon, stomach, brain, rectum, and pancreatic cancer. Three studies [33, 39, 61] considered a
sample consisting of patients with breast or colorectal diagnosis. The remaining studies exam-
ined a population of patients with a single cancer condition [25, 26, 28, 30-32, 34-38, 40-60,
62-69]. In particular, breast cancer was the most prevalent (n = 32) [25, 26, 28, 31, 32, 34-36,
40-47, 49-58, 60, 62, 64, 65, 67, 69], while the less represented population was colorectal

Table 1. Study design of the inclusion study.

Study Design Authors
Cross-sectional [25-35]
Quasi-experimental [36]
RCT [37, 38]
Cohort [39-57]
Longitudinal [58, 59]
Prospective [60, 61]
Retrospective [62-65]
Observational [66-69]

https://doi.org/10.1371/journal.pone.0307838.t001
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cancer (n = 1) [48], lung cancer (n = 1) [59], rectal cancer (n = 1) [66], prostate cancer (n = 2)
[38, 68], and metastatic renal cell cancer (n = 2) [37, 63]. Two studies [27, 29] considered a
sample with various cancer diagnosis, including breast, colon, stomach, brain, rectum and
pancreas cancer.

3.3 Methodological quality

The results of the JBD’s critical appraisal tools are presented in Tables from S1C to S1F in S1
Appendix. Four studies with a low-quality score (score = 37.5%-45%), 12 as moderate quality
(score = 54%-75%), 15 as high quality (score = 82%-91%), and 14 as very high quality

(score =100%).

3.4 Oral anticancer agent therapy

Most studies (24) considered patients with aromatase inhibitors (AI) and tamoxifen [25, 26,
28, 31, 32, 34, 35, 40-43, 47, 49, 52, 54-57, 60, 62, 64, 65, 67, 69], two studies considered selec-
tive estrogen receptor modulators (SERMs) or Als [44, 45], four studies considered only
tamoxifen [46, 51, 53, 58], two study considered only Als [36, 50], four studies considered only
capecitabine [27, 33, 39, 66] and all other studies considered more types of OAA [29, 30, 37,
38,48,59, 61, 63, 68] (Table S1B in S1 Appendix).

3.5 Factors associated with self-care

Of the 45 articles included after extraction of full text data, all included studies reported the
dimension of self-care maintenance, specifically reporting adherence. No eligible articles
addressed self-care management or self-care monitoring dimensions.

3.6 Predictors of self-care maintenance

We identified 46 predictors organised in 14 categories and in turn placed the latest update of
self-care theory into three themes accordingly [18] (Fig 2).

Additionally, to systematically classify the predictors and represent the direction of each
predictor’s association with adherence, each theme was divided into categories. Each category
was then associated with the respective predictors, and their association with adherence to
OAAs was described (Table S1G in S1 Appendix).

3.7. Person-related predictors

The theme of person-related predictors of self-care relates to the socio-demographic character-
istics and experiences of patients diagnosed with cancer under OAA treatment.

3.7.1. Sociodemographic characteristics. Twenty-nine studies [25-27, 31, 32, 35, 36, 41—
46, 48, 49, 53, 54, 57-64, 66-69] investigated the association of age with adherence. Eleven
studies found that age was significantly associated with adherence. Six studies [44, 45, 53, 57,
67, 69] found that adherence also increased as age increased, particularly in patients older than
70. In contrast, five studies [35, 54, 63, 64, 68] stated that older age was associated with lower
adherence rates. Dinan et al. and Pilon et al. reported that being older than 75 years was corre-
lated with lower adherence and there was greater adherence in the age group 55-70 [63, 68],
and Keim-Malpass et al. reported that compared to women aged 70 to 75 years, those 85 years
or older had a 55% lower likelihood of adhering to adjuvant endocrine therapy [54]. The other
18 studies did not find statistical significance between age and adherence.

Eight studies [27, 33, 48, 49, 57, 59, 63, 66] examined the association between sex and adher-
ence. Only two studies reported statistical significance but with opposite results; Zahrina et al.
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Sociodemograpics
Knowledge
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* Comorbidities

» Condition related
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* Community
« Social factors
» Financial factors

disorders

* Therapy-related
factors

* Health system-
related factors

Environment

Fig 2. Self-care predictors organised in the three factors influencing self-care.

https://doi.org/10.1371/journal.pone.0307838.9002

reported that female sex was significantly associated with greater adherence [33], instead
Dinan et al. reported that men were more likely than women to adhere to OAA [63].

Of seven studies [27, 31, 41, 53, 60, 63, 69] that investigated the association between having
a partner and adherence, only one study found that there was a significant association between
the presence of a partner and higher adherence to treatment [31].

Discordant results were found with respect to ethnicity as included studies compared differ-
ent ethnicities; Asian patients had 1.2% higher adherence than white patients, and "other"
races saw a 3.9% reduction [44]. Haskins et al. [45] reported that being white compared to
other ethnicities increased adherence by 0.4%, while being Hispanic or non-Hispanic does not
influence adherence. Asian-non-Hispanic and white-Hispanic patients were less likely to
adhere than white/non-Hispanic patients [62]. Hu et al. reported that compared to white indi-
viduals, being black was associated with 6.5% higher adherence; otherwise, in the study by
Pilon et al. black ethnicity was associated with poorer adherence [68]. Compared to white Brit-
ish women, women from other ethnic groups had a much higher risk of nonadherence [67].
Murphy et al. reported that ethnicity was significantly associated with nonadherence [37].

One study found that the place of residence was significantly associated with medication
adherence. Patients in the western United States were less likely to adhere to endocrine therapy
than those in the Northeast [56].

Employment status was associated with adherence only in two studies. Bourmaud et al.
found that retirement was associated with a higher adhesion to OAA [39] but Tinari et al.
found that compared to retired people, housewives had a 1.92% higher nonadherence rate [69].

Another factor that emerged was the level of education. In fact, two studies [31, 39]
reported that patients with a lower level of education were associated with a higher level of
adherence.

3.7.2 Knowledge. Bright et al. [40] reported that any barrier (e.g., difficulty taking the
therapy or motivation to take it) to OAA was significantly associated with nonadherence, but
reporting the use of any strategy to increase motivation was not significant.
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The study by Cakmak & Uncu [29] concluded that there is a positive and strong correlation
between health literacy and adherence to OAA. In the experimental study by Yang et al. 2021,
the patients of the intervention group, who received an informative guide to implement health
literacy about prostate cancer and the side effects of OAA, had a higher adherence rate than
the control group [38]. Another study confirmed the association between a lower understand-
ing of the disease and nonadherence [43].

3.7.3 Experience. Adherence was also negatively influenced by previous experience and
use of intravenous chemotherapy before starting treatment with OAA [59, 68]. Pilon et al.
reported that patients treated with chemotherapy at baseline were 27% less likely to adhere
compared to those with no chemotherapy treatment [68]. However, Blanchette et al. reported
that prior adjuvant chemotherapy use was associated with higher adherence [64]. Further-
more, as years of OAA use increased, adherence increased [44, 45].

Several studies [26, 27, 33, 34, 40, 60] stated that having a good understanding of treatment,
its efficacy, knowledge of risks or benefits, global satisfaction and beliefs about medicine was
associated with greater adherence to OAAs. The perception of the need for treatment
increased adherence to tamoxifen, Al, and capecitabine. Higher adherence to OAA was
reported when patients had positive thoughts about treatment.

The decreased sense of priority for medication was significantly related to medication [30].
The diminished sense of priority for medication was significantly related to medication nonad-
herence [30].

3.7.4 Habits. Regarding habits, two studies by the same author [44, 45] reported that
OAA use was significantly associated with nonadherence.

3.8 Problem-related predictors

Forty-five articles explored the association between problem-related predictors and OAA
adherence. Problem-related predictors referred to the physical and emotional consequences of
the cancer (diagnosis, treatment, or characteristics) on the person. These predictors comprise:
comorbidities, including psychological disorders with their therapy and health system-related
factors; condition-related factors (for example, stage of the tumour at diagnosis, metastatic
state, positive lymph nodes); and therapy-related factors (which include side effects and type
of therapy).

3.8.1 Comorbidities. Thirteen out of 45 studies evaluated the presence of comorbidities
as a possible predictor of adherence to OAA. Among these, six studies revealed a non-signifi-
cant association between them [36, 42, 49, 59, 60, 63]. Ali et al. stated that the presence of
comorbidities is an independent predictor of adherence in a multiple logistic regression analy-
sis [25] and Corter et al. found that the absence of comorbid conditions was the strongest pre-
dictor of actual non-adherence [43]. Furthermore, three studies reported that the increase in
the number of comorbidities was associated with an increase in the likelihood of adherence
[53, 56, 64].

3.8.2 Psychological disorders. Ten studies out of 45 studies evaluated associations
between psychological disorders and OAAs adherence; studies reported that lower adherence
was predicted by anxiety and depression [45, 58, 66], anxiety alone [44, 45, 58, 60, 66] and
other mental illnesses [45, 58].

3.8.3 Condition related factors. Some characteristics of the tumour at diagnosis were
found to be closely related to patient adherence to OAA.

Ten studies evaluated the stage of the tumour at diagnosis as a predictor of adherence to
OAA [27, 32,41, 45, 46, 49, 53, 60, 62, 66]. Three of them reported that the likelihood of adher-
ence to an OAA regimen was reduced as the disease stage increased [32, 41, 45]. The other
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seven studies did not find statistically significant associations between tumour stage and
adherence to OAA [27, 46, 49, 53, 60, 62, 66].

Two studies evaluated the association between positive lymph nodes and adherence to
OAAs, reporting no significant results [27, 49].

Two studies considered the hormone / progesterone receptor’ in relation to adherence to
OAA [49, 56]; Yuan et al. results showed that women with breast cancer and a positive proges-
terone receptor adhered more to therapy [56], while Valachis et al. found no significant associ-
ations between these two variables [49].

Only three of the selected studies investigated whether there was an association between
metastatic cancer and OAA adherence with no statistically significant results [48, 49, 68].

Five studies investigated the association between tumour size and adherence [27, 46, 49, 56,
66]; only one of them showed that a tumour size of more than 50 millimetres versus a size of
less than 10 mm was significantly associated with increased adherence [56].

Two studies found that ECOG performance status > 1 was associated with increased non-
adherence [48, 58], while one study found no significant results [61].

Three studies evaluated recent cancer diagnosis in association with OAA adherence;
Haskins et al. found that people who had a more recent cancer diagnosis had higher adherence
rates (+8.4% 2013 vs 2007), and with each consecutive year of use, adherence improved [44].
The other two studies did not report significant results [27, 49].

Three studies evaluated associations between complete therapy and adherence; According
to Karavites et al. patients who received complete local therapy (mastectomy and radiation
therapy) were more adherent than those who did not [46], in contrast to two studies that did
not obtain significant results [49, 53].

3.8.4 Other therapies. A total of 14 studies considered taking other therapies in addition
to OAA as possible predictors of adherence. Eight of them reported significant associations
with adherence to OAA for the following variables: use of selective serotonin reuptake inhibi-
tors (SSRI) [49], polypharmacotherapy [35, 57] prior medication assumption (e.g., analgesics/
antipyretics, opiate agonists, cardiac beta blockers, gastrointestinal, etc.) [45, 55] previous regi-
men of four or more medications [48] and have performed radiation therapy [46, 54].

Valachis et al. found that people with overlapping therapy period < 50% (OAA and SSRI)
had a lower adherence to OAA compared to people with overlapping period > 50% [49].
According to Haskins et al. patients with more medications had higher daily adherence [45];
for Neugut et al. people who had assumed prior medications for chronic conditions were more
likely to not adhere to OAA [55]. Furthermore, in Sugita et al., having four or more medica-
tions regimen was significantly associated with nonadherence to OAA [48]. For Yan et al,,
women taking Tamoxifen / Toremifene and Al had decreased adherence [57]. Karavites et al.
instead found a significant association between previous radiation therapy and the likelihood
of adherence [46].

3.8.5 Therapy-related factors. A total of 14 studies investigated the association between
side effects (therapy-related factor) and adherence [26, 27, 30-34, 37, 40, 48, 51, 58, 60, 61].
Among these, 12 revealed a statistically significant association between side effects and nonad-
herence or between side effects and having a lower probability of adherence to OAA [26, 30—
34, 37, 40, 51, 58, 60, 61]. Only two articles reported a nonsignificant statistical association
between side effects of OAAs and adherence [27, 48]. Furthermore, the avoidance of the occur-
rence of side effects was found to be related to nonadherence to OAA [25].

Among the side effects, studies reported nausea, vomiting and diarrhoea [30, 33, 46, 48]
musculoskeletal pain [30, 46, 48, 58], malaise [46, 58], neutropenia [48], reduction of concen-
tration [31], gynaecological symptoms such as vaginal dryness [58], hand-foot syndrome [61],
skin rash, desquamation, and acne [37].
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Ten articles evaluated whether the type of anticancer therapy could be a predictor of adher-
ence / nonadherence to OAA [25, 27, 31, 32, 36, 42, 60-63].

In eight of 12 studies, the type of OAA or the prescribed therapy scheme was not signifi-
cantly associated with the probability of adherence to the medication [25, 27, 31, 32, 36, 42,
60, 61].

Four articles reported a statistically significant association between the type of anticancer
therapy and the likelihood of adherence [37, 62-64]. In Hwang et al. patients who assumed
Als were more likely to adhere compared to patients who assumed Tamoxifen [62]. Dinan
et al. demonstrated that compared to sunitinib patients, adherence was 37% lower in patients
using Pazopanib and 47% lower in patients using Sorafenib.

Regarding the therapy scheme (e.g., taking the therapy depending on the therapy schedule),
Hirao et al. reported that the timing (in this study, taking OAA every eight hours) was a deter-
minant of non-adherence [30]. Only three studies evaluated the association between the dura-
tion of treatment and the adherence to OAA: among these, two studies reported a
nonsignificant association [36, 42] and only one study reported a significant association
between duration of the therapy and adherence; specifically people taking OAAs from three to
five years had a lower adherence compared to patients taking OAAs for two years or less [62].
Likewise, three studies analysed the association between time since diagnosis and adherence.
Two studies reported a non-significant association [27, 53] and one study a significant increase
in adherence for increasing years of OAA intake since diagnosis [45]. Switching to another
OAA was not a predictor of adherence in two studies [60, 62] but it was associated with nonad-
herence in another one [69].

3.8.6 Health system-related factors. Four studies considered factors related to the health
system as potential predictors of OAAs adherence; three of these evaluated the personalised
care plan and one the specialistic care as predictors of adherence. Studies that focused on a per-
sonalised care plan reported that patients who had multiple visits with their oncologists, with
the possibility of receiving more information about their problem and treatment characteris-
tics, were more likely to adhere to the OAAs regimen [28, 45, 64]. A study found a nonsignifi-
cant association between oncology visits before anticancer assumption and adherence to OAA
adherence [46].

3.9 Environment-related predictors

The environment refers to the context in which the person is coping with the path of cancer
diagnosis.

3.9.1 Community factors. Haskins et al. reported that living in an urban area, compared
to the rural area, was associated with less adherence [45] but Oke et al. reported that residents
in metropolitan or less urban areas had a higher probability of adherence [53]. Furthermore,
one study reported that the probability of early discontinuation increased as neighbourhood
deprivation increased [63].

3.9.2 Social factors. Only one study explored the social support factor and reported that
patients with family obligations were more likely to be non-adherent [39].

3.9.3 Financial factors. Several studies [36, 41, 42, 45-47, 50, 53, 57-59, 63, 64, 68]
reported an association between economic factors and adherence to OAA.

Patients with health insurance had a greater adherence to tamoxifen and Als [46]. Pilon
et al. reported that compared to patients with commercial insurance, Medicare patients were
23% more likely to adhere [68]. Patients who received the subsidy had significantly higher
adherence throughout the studies considered [36, 47, 50, 59]. Ma et al. reported that patients
who received a low-income subsidy were 11.4% more likely to adhere to Als [47].
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Three studies have analysed the impact of the introduction of generic Als on adherence
[36, 47, 50]. The introduction of a generic Al (anastrozole) showed a quarterly increase in the
probability of adherence. After the introduction of the other two generics, letrozole and exe-
mestane, there was a further 0.8% quarterly increase in the probability of adherence among
beneficiaries of non-low-income subsidies [47]. The authors did not find a statistically signifi-
cant difference in the probability of adherence before and after the introduction of generic aro-
matase inhibitors among LIS beneficiaries [47]. Neuner’s study also showed that adherence to
Als among LIS beneficiaries did not change after the introduction of generic equivalents. In
contrast, among non-LIS beneficiaries, there was a marked reduction in the rate of decline in
anastrozole adherence with the introduction of generic anastrozole [36]. On the contrary,
Winn et al. did not find a change in adherence after the introduction of generic Als among
patients who received and did not receive a subsidy [50].

A reduction in the monthly copayment amount was significantly associated with a higher
likelihood of adherence [42].

Women who had prescribed medicine coverage were more likely to initiate and continue
tamoxifen or Als to women without prescription drug coverage. In addition, annual house-
hold income was associated with the beginning and continuation of hormonal therapy.
Women with the lowest income were less likely to continue hormonal therapy compared to
women with an annual household income greater than $70,000 [41].

Higher out-of-pocket costs were significantly associated with a higher risk of nonadherence
[42, 45,59, 63]. In detail, Hess et al. estimated that each $100 increase in out-of-pocket costs
was associated with a 6.0% decrease in adherence. Patients who paid less than the median out
of pocket had a 22% higher likelihood of adhering to treatment than those who paid more
than the median [68].

4. Discussion

This systematic review provides an overview of the available studies that describe predictors
that may be related to self-care behaviour in patients taking OAA. Specifically, we focused on
self-care maintenance, monitoring, and management behaviours, according to the theory of
Riegel [18]. Our review shows that the only dimension of self-care studied in the literature was
self-care maintenance and specifically all studies referred to medication adherence. A better
understanding of the predictive and modifiable factors that influence self-care of patients on
OAAs can improve cancer outcomes, including risk of recurrence, disease-free survival, and
quality of life.

4.1 Person-related predictors

This systematic review identified several factors that predict high or low adherence to OAA.
The results of the included studies suggest that age is a strong predictor, but without a defini-
tive direction for adherence, and therefore it is unclear whether adherence may depend on a
lower or higher age group, and therefore no firm conclusions can be drawn. It would be
expected that older people would be more likely to be non-adherent for various reasons, such
as cognitive deficits, comorbidities, polypharmacy, financial burdens, or that they may per-
ceive less benefit from OAA and have more concerns about potential side effects or toxicity
[70]. However, our study found that adherence can increase with age. Therefore, it can be
argued that young cancer patients should be considered a vulnerable group of patients. This
may be due to greater psychosocial distress, in particular greater difficulty in coping with the
disease. To support this, a review aimed at exploring the factors that cause nonadherence to
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medical therapy reported that young working women are more likely to be poorly adherent
due to work-family balance [71].

Patient health literacy is crucial because it can provide an understanding of the many treat-
ment options and their adverse effects, as well as facilitate conversations with healthcare pro-
fessionals [72]. In several studies there is a significant relationship between health literacy and
adherence [29, 38, 40, 43]. Similarly, health literacy can influence patient beliefs about medica-
tion (such as perceived need, perceived concerns, or perceived risks and benefits of treatment),
which have been shown to significantly influence medication adherence. Furthermore,
patients who are more satisfied with the information provided have been found to be more
adherent.

4.2 Problem-related predictors

Among the predictors reported, the ones related to therapy were the most representative. Most
studies reported that patients who developed side effects were less adherent than those who
did not [26, 30, 31, 34, 40, 51, 60, 61]. The reasons for the development of side effects in people
taking OAA can vary and can be worsened by polypharmacotherapy.

Cancer patients often take other medications for comorbidities, nutritional supplements, or
other complementary therapies that can often generate interactions [73]. Sometimes, they are
affected by chronic renal failure due to previous chemotherapy intake, so they develop side
effects of renal toxicities. Probably the reason why side effects lead to nonadherence to OAA is
the negative impact generated on the individual’s quality of life [74, 75].

Interestingly, a study [60] reported that only having side effects (without considering their
amount) is associated with nonadherence to OAAs. The impossibility to define an association
between the number of side effects and adherence could be due, on the one hand, to the way
the results of this association are influenced by how the patient operationalises the concept of
‘side effect’ [60]. Patients often tend to report fewer side effects because they fear that the
oncologist could reduce the dose of the drug, making the treatment less effective [37, 76]. On
the other hand, for the oncology team, it is more difficult to adequately monitor when side
effects occur considering that OAA is primarily managed at home, relying solely on what the
patient (or caregiver) reports. Therefore, it is very important to provide patients with all the
information on self-assessment and self- monitoring of side effects they could develop at
home.

Nurses can play a crucial role in avoiding situations that lead to side effects and, conse-
quently, to negative patient outcomes. They can detect the presence of side effects using, for
example, telemonitoring systems [77] instead of an assessment during oncology visits, and
they can implement person-centred pathways that reduce side effects impairment in patient
quality of life [78, 79]. Furthermore, nurses are an important reference for the patient on
OAA, as they collect requests for information on the treatment scheme and promote the devel-
opment of patient self-efficacy [80]. The latter has been shown to be a mediator for the devel-
opment of self-care behaviours that allow the patient to recognise and manage side effects [81].

The type of OAA was another predictor extensively explored, as 10 articles investigated its
association with adherence. For this predictor, the results obtained are conflicting because the
authors of the included studies have reported how taking a drug or a combination of them
may be associated with greater or less adherence [25, 27, 31, 32, 36, 42, 60-63]. This result
highlights how the type of OAA, although it can be considered a predictor of therapeutic
adherence, must also be evaluated considering the specific characteristics of the patient and his
diagnosis, such as cancer stage. In fact, many studies revealed that patients put more emphasis
on taking OAA if they are diagnosed with metastatic cancer than non-metastatic cancer [82].
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Another important predictor of adherence, resulting from this review, was the presence of
comorbidities. Most of the included articles stated that patients with comorbidities had lower
adherence, if the comorbidity was anxiety or a mental disorder [45, 58, 66]. This may be due to
the impairment and frailty condition that a mental disorder induces in people [75, 83] even if
there are few studies on this topic due to the impossibility of enrolling patients with mental ill-
ness in cohort studies. Furthermore, the lower adherence caused by the presence of comorbidi-
ties could be related to the number of medications a patient with comorbidities must take in
combination with OAA.

4.3 Environment-related predictors

Socioeconomic status has been found to be associated with access to care. Cost factors may
influence adherence to treatment. We found that insurance status can be a predictor of nonad-
herence to OAA [46, 57]. In countries with insurance-based healthcare systems, patients with-
out insurance may struggle with extra monthly expenses and therefore must prioritise other
needs. Therefore, it is possible that patients who have out-of-pocket expenses for their care are
more likely to abandon therapy in the event of side effects. In two studies [36, 47] the use of a
generic equivalent medicine significantly increased patient adherence because it reduced and/
or eliminated high out-of-pocket costs for financially vulnerable patients. As a result, health-
care policies can improve equity in the use of healthcare services, reducing disparities and neg-
ative outcomes (e.g., mortality, low quality of life).

5. Limitations

This systematic review has some limitations. First, the search process was performed using
only three databases (PubMed, Cinahl & PsycInfo and Web of Science), and the grey literature
was not searched. Second, the concept of self-care in the literature was still little studied, and
only the concept of adherence, considered as an element of self-care maintenance, was investi-
gated. Moreover, at the time the search strategy was built, the protocol also included the assess-
ment of self-care outcomes. However, due to the large number of articles that emerged on the
predictors of self-care, only the results on the predictors of self-care were reported in this arti-
cle in order to give an in-depth view of these results.

6. Conclusions

In general, most of the included studies focused only on adherence. More research is needed
to deepen what the predictors of self-care are in all its dimensions. The results of this review
converge to define which are the main predictors that increase adherence to OAA as part of
self-care maintenance behaviours: a better relationship between the patient and the health pro-
viders, having social support, not addiction to alcohol or drugs, having health insurance or
financial support, being however side effects one of the most reported factors that negatively
affect adherence.

The debate is open about important factors such as age, gender, education, comorbidities,
polypharmacy therapy. It is important for the oncology nurse to know the factors that affect
self-care to prevent negative treatment outcomes (e.g., side effects recurrence, rehospitaliza-
tions, access to the emergency room, and reduction of quality of life).

Supporting information

S1 Appendix. Appendix includes: Table S1A: Search Strategy. Table S1B. Characteristics of
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