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Abstract: In this study, we investigated the prevalence of mental health problems among patients with
cancer and whether oncology nurse navigation improved their mental health outcomes and medical
experience. In this randomized controlled clinical trial, we recruited 128 outpatients with cancer
via purposive sampling from a teaching hospital in northern Taiwan. Participants were randomly
assigned to the navigation group (N = 61) or the usual care group (N = 67). Data were collected from
January 2019 to July 2020 using questionnaires, including the self-reported Distress Thermometer,
Hospital Anxiety and Depression Scale, Demoralization Scale, and Patient Assessment of Chronic
Illness Care. Data were collected at baseline and after three and six months of the intervention.
Descriptive and analytical statistical analyses were performed. The prevalence rates of anxiety,
depression, distress, and demoralization were 17.9%, 15.7%, 29.7%, and 29.7%, respectively. After
three months, the participants in the navigation group exhibited significantly reduced levels of
anxiety, demoralization, and emotional distress (reduced by 92%, 75%, and 58%, respectively) and
reported a better medical experience (odds ratio = 1.40) than those in the usual care group.

Keywords: neoplasms; oncology nursing; randomized controlled trials; mental health; psychological
distress; anxiety; depression; demoralization

1. Introduction

According to the GLOBOCAN 2020 global cancer update, Asia has higher rates of
cancer-related mortality (58.3%) and incidence (49.3%) than other regions [1]. It is estimated
that by 2040, the cancer burden in low- and middle-income countries will increase from
12 million to 20 million cases per year [2]. While advances in diagnostic methods and
medical treatment have extended the survival time of many patients with cancer to >5 years,
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it is common in Taiwan for patients with cancer to die from noncancer causes [3]. Therefore,
the management of cancer should focus on both prolonging life and closely monitoring
the mental health and quality of life of patients [4]. The psychological impacts of the
initial diagnosis of cancer, uncertain course of treatment, adjustment to treatment side
effects, financial burden, and possibility of disease recurrence lead to the development of
mental health problems in many patients. Research has found that the incidence of mental
problems is markedly increased in patients suffering from cancer [4–6]. The management
of cancer must involve treatment of the physical disease, as well as assessment and care of
the psychosocial impact on patients and their families [7].

An oncology nurse navigator (ONN) assists with the implementation of policies for
the management of cancer, including prevention, early detection, diagnosis, treatment,
quality of life, and survival of cancer care. This role is important for improving the mental
health of patients [8–11]. An ONN is defined by the Oncology Nursing Society (ONS)
as “a professional RN [registered nurse] with oncology-specific clinical knowledge who
offers individualized assistance to patients, families, and caregivers to help overcome
healthcare system barriers. Using the nursing process, an ONN provides education and
resources to facilitate informed decision-making and timely access to high-quality health
and psychosocial care throughout all phases of the cancer continuum” (p. 4) [12,13]. Duties
include building empathic and trusting relationships with cancer patients through initial
phone calls prior to their clinic visits, providing them with immediately accessible resources,
and focusing on overcoming communication barriers between them and their healthcare
providers regarding mental health [10,14].

The benefits provided by an ONN during the entire disease journey of the patient have
been extensively documented in the literature [9]. The effectiveness of ONN interventions
in terms of the timeliness of screening, treatment completion rate, quality of life, and satis-
faction is excellent [15–17]. Other studies have also revealed high levels of satisfaction with
ONN intervention [15,18]. However, only a few studies thus far have found that navigation
care can improve aspects of mental health such as emotional distress, depression, anxiety,
self-efficacy, quality of life, and emotional support [18–21]. Although demoralization and
depression are completely different mental health problems, they are strongly correlated
with each other in patients with cancer. Demoralization is also strongly correlated with
suicidal ideation and can be used as a predictor of depression among such patients [22]. The
currently available literature on the psychosocial effects of ONNs on the cancer continuum
is insufficient. Thus, further in-depth investigation is required in this field.

Despite the recognized benefits of ONNs, the currently available literature on the
psychosocial effects of ONNs on the cancer continuum is insufficient. There is a notable
knowledge gap regarding the impact of ONNs on specific mental health aspects, such as
medical experience, demoralization, and distress. Furthermore, nurse navigation is rarely
implemented in Taiwanese medical institutions [23].

Therefore, the purpose of this study was to address this gap by evaluating the preva-
lence of depression, anxiety, discouragement, and distress among patients with cancer. Our
research question was as follows: Does the implementation of an oncology nurse navigator
program improve the mental health outcomes and medical experience of patients with
cancer? We hypothesized that patients receiving ONN support would exhibit significantly
lower levels of anxiety, depression, demoralization, and distress and report a better medical
experience compared with those receiving usual care.

2. Materials and Methods
2.1. Research Design

The study consisted of a randomized controlled clinical trial to evaluate the impact of
nurse navigators on the mental health of cancer patients. The primary outcomes were men-
tal health indicators (depression, anxiety, demoralization, and distress) at a posttest (three
months after the baseline) and follow-up (six months after baseline), and the secondary
outcome was the patient’s experience of cancer care at a posttest and follow-up.
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2.2. Participants and Setting

The participants were outpatients recruited from the cancer center of a regional teach-
ing hospital in northern Taiwan from January 2019 to July 2020. Patients who met the
following criteria were included: age ≥ 20 years, diagnosed with cancer regardless of
location, receiving active cancer treatment (such as chemotherapy, radiotherapy, hormone
therapy, immunotherapy, or targeted therapy), ability to speak Chinese, and willingness to
participate and provide written informed consent. Exclusion criteria included preexisting
psychological problems and patients receiving palliative or hospice care. These criteria
were verified through medical record reviews and assessments by ONNs. The purpose of
this study was to evaluate the effectiveness of nurse navigation intervention, specifically in
terms of its psychosocial impact. Patients with mental illness before their cancer diagnoses
could not be distinguished from patients who developed mental problems after their can-
cer diagnoses, which would affect the analysis of the effects of navigation. Furthermore,
patients receiving palliative medical care were excluded as this was not covered in the
navigation service of the study site.

2.3. Randomization and Blinding

We used the RAND function in Excel (Microsoft Office 2016) to generate a random
number table for the random allocation of participants to groups. We divided the par-
ticipants equally (allocation ratio of 1:1) into two groups; the navigation group received
the nurse navigator care and case management (experimental, N = 61), and the usual care
group received only case management (control, N = 67). This study was a single-blinded
trial; while it was not possible to blind the researchers, the participants were blinded. The
staff who provided the usual care in the hospital were also blinded to the group allocation.
Administrative assistants were responsible for collecting patient questionnaires. After the
study was completed, the ONNs also provided the navigation care intervention to the
usual care group.

2.4. Intervention

In the navigation group, the “patient-centered” approach was adopted. Patients were
referred by medical staff or self-recommended. Once referred, oncology nurse navigators
(ONNs) initiated the navigation process with thorough case assessment and management,
including face-to-face or telephone interviews to gather detailed patient information and
actively collect case basics, related reports, and patient needs. This phase corresponds to
the baseline measurement of primary and secondary outcomes. Following information
collection, the ONNs discussed the medical treatment plan with physicians to evaluate
and refine the approach. This collaborative effort led to integrated multidisciplinary di-
agnosis and treatment, ensuring a comprehensive and tailored care plan for each patient.
Holistic navigation care was then provided, addressing various barriers including disease
management, nursing, nutrition, mental needs, proactive care, and preventive screen-
ing. Patients received regular assessments and ongoing management, allowing the care
plan to be adapted as needed. Specialized interventions were also available for patients
experiencing high levels of distress (DT ≥ 4), including referrals to psychologists or psy-
chiatrists. Ongoing management and follow-up assessments of outcomes were conducted
three months and six months after the start of the intervention based on the overall cancer
treatment plan, which included a provision for hospice palliative care when necessary. This
timeline aligns with standard clinical practice for assessing intervention efficacy over time.
Continuous collection and analysis of patient feedback were undertaken to enhance the
quality of care. Additionally, the navigation group received nurse navigator care and case
management, ensuring a structured and consistent approach throughout the treatment
phases. The alignment of nurse navigator care and case management guaranteed that
the collection of patient data remained consistent over time, regardless of the phase of
treatment. This structured approach facilitated precise measurement of the outcomes at



Curr. Oncol. 2024, 31 4108

predefined intervals, specifically three and six months post-intervention, providing reliable
data for assessing the effectiveness of the interventions (Figure 1).
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Figure 1. Intervention flow-chart. (a) Oncology nurse navigator care. (b) Case management
(usual care).

The intervention service included at least two assessments per month for outpa-
tient participants (for example, telephone follow-ups and outpatient interviews) to detect
improvements in treatment response. Further, preclinical face-to-face interviews were
arranged to evaluate the effectiveness of the patients’ self-management and ensure that ap-
propriate assistance was provided throughout their upcoming hospital visits. Through this
process, the patient was informed of the purpose of the outpatient visits and the medical
plan to be followed thereafter. In addition, there was no limit to the number of times the
patients could contact the nurse navigators using the electronic communication software.
While the participants were in the hospital, their conditions were assessed twice weekly,
and appropriate help was provided. The first visit for outpatient chemotherapy served
to evaluate the appropriateness of treatment according to the patient’s needs, provide
relevant health education before and after treatment (covering topics such as possible side
effects and understanding the value of blood sampling), determine the patient’s specific
needs, provide a 14 h (8:00 a.m.–10:00 p.m.) contact window, introduce the concept of
second-opinion self-consultation, offer multidisciplinary medical care, and integrate do-
mestic medical resources and the assistance and information provided by an international
oncology expert, who was a provisional medical staff member from the USA collaborating
with the research site in this study.

This intervention was provided by three clinical navigator nurses. The first was a
senior nurse who had been engaged in cancer nursing for over 20 years. The second
was a nurse who had worked in the cancer ward for over 5 years and was studying for a
master’s degree in mental health at the time of the study. The third was a psychiatric mental
health nurse with a master’s degree in nursing and more than 15 years of experience as a
clinical nurse. In addition, the navigation team included three cancer specialist attending
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physicians and a nursing professor in the field of mental health, who was in charge of the
nursing navigator care program.

Usual care with case management refers to the care service provided by the hospital
under medical insurance benefits, and it adopts “tumor disease” as the main disease
management model [24,25]. The services provided therefore mainly focused on treating
patients according to cancer evaluation criteria, handling cancer clinical case management
and follow-up-related tasks, providing emotional support and care for patients and their
families following diagnosis and during treatment, developing and maintaining tumor
databases and case management systems, assisting the patients with signing a do-not-
resuscitate order, and integrating internal and external resources.

2.5. Instruments
2.5.1. Sociodemographic and Disease-Related Characteristics

We obtained sociodemographic data (age, sex, marital status, occupation, education
level, household monthly income, smoking status, drinking habits, use of areca (betel
nut), life dependence, exercise habits, and religion) and disease-related data (time since
diagnosis, cancer stage, cancer diagnosis, treatment regimen, hepatitis history, family
history, comorbidities, and surgeries) from the patients’ records. Specifically, smoking
status was defined as having smoked more than 100 cigarettes in one’s lifetime and having
smoked in the last 30 days; drinking habits referred to almost daily consumption, with
a pattern of drinking alone rather than socially; and the use of areca (betel nut) was
characterized by daily use, with users experiencing discomfort if not consumed regularly.
Exercise habits were defined as engaging in physical activity at least three times per
week, with each session lasting at least 30 min, and reaching a heart rate of 130 beats
per minute. Employment status indicated whether the participants were employed in
a paid job; religion was recorded as having any current religious belief, irrespective of
denomination; and comorbidities were noted as any chronic diseases present aside from
cancer, such as hypertension, diabetes, or heart disease. The cancer stages in this study
were categorized according to a number staging system into stages 0, I, II, III, and IV [26].
These stages were then grouped into three subsets: early, intermediate, and severe. The
early group included stages 0 and I; the intermediate group included stages II and III; and
the severe group included stage IV [27].

2.5.2. Hospital Anxiety and Depression Scale (HADS)

The HADS contains two subscales: anxiety and depression (7 items per subscale for
a total of 14 items). Each item is scored using a four-point Likert scale from 0 to 3, with
higher scores indicating higher levels of anxiety or depression. Total scores < 7, from 8 to
10, and ≥11 indicate no anxiety or depression, suspected anxiety or depression, and the
presence of anxiety or depression, respectively [28]. The Chinese version has also exhibited
good validity, reliability, specificity, and sensitivity, and the Cronbach’s α values of the
HADS and HADS-Depression were 0.88 and 0.75, respectively [29].

2.5.3. Distress Thermometer (DT)

The DT was developed by Roth et al. [30] and introduced by the National Cancer
Comprehensive Network as a simple and effective screening tool for distress symptoms [31].
Participants were instructed to circle their answers on a scale from 0 (no distress) to 10
(extremely distressed) to indicate their level of distress in the preceding week. A score ≥ 4
denoted high levels of distress [32]. The Chinese version of the DT has shown optimal
sensitivity (0.78; 95% CI = 0.68~0.86), specificity (0.73; 95% CI = 0.65~0.80), test-retest
reliability (r = 0.800, p < 0.001), and a Cronbach’s α value of 0.88 [33,34], and it is considered
the sixth vital sign in oncology care [32,35].
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2.5.4. Demoralization Scale (Mandarin Version) (DS_MV)

The Demoralization Scale developed by Kissane et al. [36] comprises five subscales
(loss of meaning, irritability, depression, helplessness, and sense of failure), with a total
of 24 items. For the Mandarin version, the Cronbach’s α values of the total scale and the
subscales were 0.853 and 0.720–0.894, respectively. The score of the DS_MV has good con-
current validity and divergent validity, and it is positively correlated with the Patient Health
Questionnaire (PHQ) [37]. This scale uses a five-point Likert scale, with responses ranging
from “strongly disagree” (0 points) to “strongly agree” (4 points). Here, a score ≥ 30 points
indicates a high degree of demoralization [37].

2.5.5. Patient Assessment of Chronic Illness Care (PACIC)

The PACIC scale was created to assess whether the care provided is consistent with
the Chronic Care Model of the Center for Accelerating Care Transformation (ACT Center)
in 2000, and it was designed to ensure that patients receive patient-centered care [38]. The
scale comprises five subscales (patient activation, decision support, goal setting, problem-
solving, and follow-up or coordination), with a total of 20 items. The Cronbach’s α values
for the total scale and subscales were 0.93 and 0.77~0.90, respectively [39]. The scale has
shown good construct and content validity [39].

2.6. Data Collection

We identified eligible patients by searching the hospital outpatient information system.
The patients agreed to participate in the study during the initial telephone contact. On
the day of their visit to the outpatient clinic, they provided written informed consent and
completed the pre-test questionnaire. The collection of questionnaires was performed
at three timepoints: baseline, three months later (posttest), and six months later (follow-
up). Data collection was carried out and completed by two administrative assistants.
Of the 2456 patients who were screened for eligibility, 393 met the inclusion criteria,
and of those, 163 (41.5%) were enrolled in this study. Thirty-four patients received the
pilot intervention, while the remaining 128 (61 in the navigation group and 67 in the
usual care group) participated in this study (Figure 2). The completion rate was 85.9%
((128 − 14 − 3 − 1)/128). At the post-test timepoint, nine patients were lost (six in the
navigation group and three in the usual care group). Another nine patients were lost at the
follow-up timepoint (three in the navigation group and six in the usual care group). The
reasons for this loss to follow-up are that 14 patients died, 3 patients withdrew from the
study, and one was not physically able to fill out the questionnaires. Nonetheless, we used
an intention-to-treat analysis, and these lost patients were thus included in the analysis.

2.7. Data Analysis
2.7.1. Sample Size Estimation

G*Power version 3.1 and pilot study data were used to estimate the required sample
size for our study [40]. For this purpose, we used the Distress Thermometer (DT) indicator
(α = 0.05; standard deviation = 2.52; effect size = 0.21; navigation group: mean/n = 2.32/19;
usual care group: mean/n = 3.4/15). The estimated minimum required sample size was
118 participants, and the power for post hoc testing was 0.83. Ultimately, 128 patients
ensured the necessary power of 0.80.

2.7.2. Statistical Methods

We analyzed the data using SPSS Statistics version 25 for Windows (IBM, Armonk,
NY, USA). Missing values for 27 samples (mainly from the PACIC and DT questionnaires)
were imputed using mean imputation. Analysis was conducted in two parts.

Firstly, we assessed the sociodemographic variables, disease-related variables, and
primary outcome variables (demoralization, distress, anxiety, depression, and medical
experience). The Kolmogorov–Smirnov test determined if the data followed a normal distri-
bution. Normally distributed continuous variables were expressed as the mean ± standard
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deviation (SD), while non-normally distributed variables were expressed as the median
with an interquartile range (IQR). Categorical variables were presented as counts and per-
centages. Independent t-tests were used to compare the normally distributed continuous
variables between the two groups (navigation and usual care), while the Mann–Whitney U
test was used for the non-normally distributed continuous variables. Fisher’s exact test
was employed for categorical variables due to the relatively low number of observations.
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The second phase focused on the effectiveness of the nurse navigation intervention.
We used generalized estimating equations (GEEs) to examine the primary and secondary
outcomes over three timepoints, analyzing time–group interactions. The GEEs included
a first-order autoregressive correlation matrix (AR 1). Ordinal logistic regression with
a cumulative logit link modeled the ordinal outcomes (anxiety and depression), logistic
regression with a binomial family and logit link modeled the binary outcomes (demoraliza-
tion and distress), and linear regression with a Gaussian family and identity link modeled
the continuous variable (patient experience of cancer care).

Statistical significance was established at p values < 0.05 (two-sided), with 95% confi-
dence intervals for all significant results. Feise [41] stated that multiple primary outcomes
do not necessitate an additional type 1 error adjustment, given that type 1 and type 2 errors
are mutually reinforcing.

2.8. Ethical Considerations

The study was approved by the Joint Institutional Review Board of a medical university
in northern Taiwan (IRB number: N201809031) and registered at ClinicalTrials.gov (number:
NCT05537870). All participants provided written informed consent after they received
information regarding the benefits and risks of the study. Data were anonymized by
assigning a number to each participant.
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3. Results
3.1. Demographic and Instrument Characteristics

Of the 128 patients who participated in the main study, 61 were in the navigation
group, and 67 were in the usual care group. The response rate changed during the study
period due to attrition. At the post-test timepoint, six patients in the navigation group
and three in the usual care group were lost to follow-up. By the follow-up timepoint, an
additional three patients in the navigation group and six in the usual care group were lost.
The reasons for this loss to follow-up included 14 patient deaths, three withdrawals from
the study, and one patient being physically unable to complete the questionnaires.

Homogeneity testing indicated no significant differences between the two groups
regarding sociodemographic and disease-related variables (see Table 1 for the categorical
variables and Table 2 for the continuous variables). The study population comprised
patients with a variety of cancer types, namely breast, lung, colorectal, prostate, liver, oral,
gynecological, and gastrointestinal cancers (including esophageal, stomach, and pancreatic
cancers). Details on the distribution of and differences in all cancer types between the
groups are provided in the Supplementary File 1. The inclusion of these specific types of
cancer reflects their prevalence among the outpatient population involved in the study.
Given the absence of significant differences in demographics or disease variables between
the groups, no adjustments were made for potential confounding factors in the model. The
baseline prevalence rates for anxiety, depression, emotional distress, and demoralization
were 17.9%, 15.6%, 29.7%, and 29.7%, respectively.

Table 1. Categorical variables of participant characteristics at baseline (N = 128).

Categorical Variable
Navigation Group

(n = 61)
Usual Care Group

(n = 67) Fisher’s Exact Test
p

n (%) n (%)

Gender Male 15 (24.6) 17 (25.4) 1.000
Marital status Married or cohabiting 41 (67.2) 42 (62.7) 0.711
Education College or higher 34 (55.7) 36 (53.7) 0.860

Household monthly income

USD ≤ 1540 22 (37.3) 26 (40.6) 0.957
USD 1541–2156 14 (23.0) 13 (20.3)
USD ≥ 2157 23 (37.7) 25 (39.1)
Rejected 2 (3.3) 3 (4.5)

Employment status Yes 36 (59.0) 32 (47.8) 0.219
Religion Yes 45 (73.8) 54 (80.6) 0.402
Exercise habits Yes 42 (68.9) 48 (71.6) 0.847
Smoking status Yes 15 (24.6) 13 (19.4) 0.525
Drinking habits Yes 28 (45.9) 36 (53.7) 0.479
Areca (betel nut) use Yes 4 (6.6) 5 (7.5) 1.000
Life dependence Yes 4 (6.6) 6 (9.0) 0.747
Comorbidities Yes 24 (39.3) 21 (31.3) 0.361

Family history of cancer
No 28 (45.9) 29 (43.3) 0.954
Unknown 3 (4.9) 3 (4.5)
Yes 30 (49.2) 35 (52.2)

Cancer diagnosis Breast cancer 39 (63.9) 44 (65.7) 0.855
Others a 22 (36.1) 23 (34.3)

Stage Early (0, I) 23 (37.7) 27 (40.3) 0.973
Intermediate (II, III) 25 (41.0) 26 (38.8)
Severe (IV) 13 (21.3) 14 (20.9)

Treatment Chemotherapy 12 (19.7) 13 (19.4) 0.913
Radiotherapy 15 (24.6) 14 (20.9)
Other 34 (55.7) 40 (59.7)

DT <4 41 (67.2) 49 (73.1) 0.562
≥4 20 (32.8) 18 (26.9)
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Table 1. Cont.

Categorical Variable
Navigation Group

(n = 61)
Usual Care Group

(n = 67) Fisher’s Exact Test
p

n (%) n (%)

HADS_D Non-depression (≤7) 54 (88.5) 54 (80.6) 0.335
Suspected (8–10) 5 (8.2) 11 (16.4)
Depression (≥11) 2 (3.3) 2 (3.0)

HADS_A Non-anxiety (≤7) 51 (83.6) 54 (80.6) 0.177
Suspected (8–10) 10 (16.4) 9 (13.4)
Anxiety (≥11) 0 (0) 4 (6.0)

DS_MV <30 44 (72.1) 46 (68.7) 0.702
≥30 17 (27.9) 21 (31.3)

Note on abbreviations: DT = Distress Thermometer; HADS_A = Hospital Anxiety and Depression Scale—
Anxiety; HADS_D = Hospital Anxiety and Depression Scale—Depression; DS_MV = Demoralization Scale
(Mandarin Version); USD = United States dollar. a Others = colorectal cancer, lung cancer, liver cancer, oral cancer
(including nasopharyngeal cancer), prostate cancer, urological cancers (including kidney cancer), stomach cancer,
pancreatic cancer, gynecological cancers (including uterine and ovarian cancer), esophageal cancer, lymphoma,
and osteosarcoma.

Table 2. Continuous variables of participant characteristics at baseline (N = 128).

Continuous Variable
Navigation Group (n = 61) Usual Care Group (n = 67)

p
Mean/Median (SD/IQR) Mean/Median (SD/IQR)

Age 54.2 (11.3) 56.7 (12.8) 0.258
PACIC 3.3 (1.0) 3.3 (1.0) 0.995
DS_MV 22.4 (11.6) 24.1 (10.9) 0.388
Time since diagnosis (yrs) † 0.6 (2.5) 0.4 (1.2) 0.190
DT (baseline) † 2.0 (3.5) 2.0 (3.0) 0.766
HADS_A (baseline) † 5.0 (2.5) 6.0 (4.0) 0.488
HADS_D (baseline) † 3.0 (4.0) 4.0 (3.0) 0.081

Note on abbreviations: DS_MV = Demoralization Scale (Mandarin Version); DT = Distress Thermometer;
HADS_A = Hospital Anxiety and Depression Scale—Anxiety; HADS_D = Hospital Anxiety and Depression
Scale—Depression; NTD = New Taiwan Dollar; PACIC = Patient Assessment of Chronic Illness Care; yrs = years;
SD = standard deviation; IQR = interquartile ranges. † Non-normal distribution (Kolmogorov–Smirnov test) using
the nonparametric Mann–Whitney U test.

3.2. Intervention Effects

Based on our GEE models, there was no significant difference in HADS-Depression
results after three or six months of the intervention (Table 3). For the HADS-Anxiety
results, although the navigation and usual care groups experienced increases in anxiety
levels, these changes were not significantly different from the baseline at three (odds ratio
(OR) = 1.26, 95% CI = 0.70–2.26, p = 0.441) or six months (OR = 1.32, 95% CI = 0.73–2.40,
p = 0.357). However, there was a significant interaction effect between the navigation group
and the post-test timepoint (p = 0.003), indicating that the navigation was more effective
in reducing the likelihood of anxiety over this three-month period than usual care. Based
on the estimated parameters, the OR between the two groups at three months was 0.08.
This suggests that the odds of experiencing anxiety reduction were approximately 92%
lower in the navigation group than in the usual care group at three months. The post-test
prevalence rates for suspected anxiety were 0.9% and 6.0%, respectively. For the presence
of anxiety, these rates were 0.0% and 6.0%, respectively (Figure 3).
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Table 3. Analysis of intervention effects with generalized estimating equations.

Variable
HADS-Anxiety (Category) PACIC (Continuous)

B SE p OR 95% CI
for OR B SE p OR 95% CI

for OR

Group
Navigation −0.24 0.45 0.598 0.79 0.32–1.92 <−0.01 0.17 0.995 1.00 0.72–1.39
Usual care Reference

Time
Follow-up 0.28 0.30 0.357 1.32 0.73–1.40 −0.09 0.12 0.450 0.91 0.72–1.16
Posttest 0.23 0.30 0.441 1.26 0.70–2.26 0.01 0.12 0.940 1.01 0.80–1.27
Baseline Reference

Interaction ((Group) × (Time))
(Navigation) × (Follow-up) −0.68 0.57 0.230 0.51 0.23–0.51 0.18 0.17 0.290 1.20 0.86–1.68
(Navigation) × (Posttest) −2.25 0.76 0.003 0.11 0.02–0.47 0.35 0.15 0.020 1.42 1.06–1.91

Reference: (Navigation) × (Baseline), (Usual care) × (Follow-up), (Usual care) × (Posttest), (Usual care) × (Baseline)

Variable
DT (Binary) DS_MV (Binary)

B SE p OR 95% CI
for OR B SE p OR 95% CI

for OR

Group
Navigation 0.28 0.39 0.465 1.33 0.62–2.84 −0.17 0.39 0.668 0.85 0.40–1.81
Usual care Reference

Time
Follow 0.23 0.33 0.474 1.26 0.67–2.40 −0.31 0.32 0.336 0.74 0.39–1.38
Posttest 0.39 0.37 0.295 1.47 0.72–3.02 0.01 0.34 0.966 1.01 0.52–1.97
Baseline Reference

Interaction ((Group) × (Time))
(Navigation) × (Follow) −0.72 0.52 0.168 0.49 0.18–1.35 0.27 0.45 0.549 1.31 0.54–3.20
(Navigation) × (Posttest) −1.16 0.58 0.047 0.31 0.10–.98 −1.22 0.52 0.017 0.29 0.11–0.81

Reference: (Navigation) × (Baseline), (Usual care) × (Follow), (Usual care) × (Posttest), (Usual care) × (Baseline)

Note on abbreviations: B = beta coefficient; SE = standard error; p = p value; CI = confidence intervals;
OR = odds ratio; HADS_A = Hospital Anxiety and Depression Scale—Anxiety; DT = Distress Thermometer;
DS_MV = Demoralization Scale (Mandarin Version); PACIC = Patient Assessment of Chronic Illness Care.

For the binary variables from the DS_MV (cut-off ≥ 30 points) and the DT
(cut-off ≥ 4 points), significant interaction effects were observed both between groups
and with the post-test timepoint (p = 0.017 and p = 0.047), indicating that the likelihood of a
reduction in demoralization and distress over three months was higher in the navigation
group than in the usual care group, respectively. Based on the ORs, the odds of experiencing
demoralization were approximately 75% lower in the navigation group (OR = 0.249), and
those for experiencing distress were approximately 58% lower in the navigation group
(OR = 0.415) than in the usual care group at three months. However, this difference was
not observed at six months (Table 3). The post-test prevalence rates in the navigation and
usual care groups were 5.2% and 16.4% for demoralization and 8.5% and 18.8% for distress,
respectively (Figure 3).

For the PACIC score, there was also a significant interaction effect between the groups
and the post-test timepoint (p = 0.020). The ORs indicated that the patients in the navigation
group were approximately 1.40 times more likely to report a better patient experience with
cancer care than those who received usual care (OR = 1.40) at three months (Table 3). The
post-test mean PACIC scores were 3.37 and 3.67, respectively (Figure 3).
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4. Discussion
4.1. Prevalence of Breast Cancer in Taiwan

Our study found that there were no significant differences in cancer diagnoses between
the two groups at the baseline. However, the majority of the patients were affected by
breast cancer (63.9% versus 65.7% in the navigation and usual care groups, respectively),
reflecting the high incidence of this cancer type in our sample. Breast cancer significantly
impacts public health in Taiwan, as evidenced by its high incidence and mortality rates.
According to the Ministry of Health and Welfare, cancer has been the leading cause of
death in Taiwan for 41 consecutive years, with breast cancer currently being the second
leading cause of cancer deaths among women [42]. The incidence rate stands at 69.1 per
100,000 women, making breast cancer the most prevalent cancer among Taiwanese women,
particularly those aged 45–69. Each year, over 10,000 new cases are diagnosed, and more
than 2000 women die from breast cancer, which translates to approximately 31 diagnoses
and 6 deaths per day [42,43]. This prevalence underlines the severity of breast cancer
in Taiwan and sets the context for our study, which found a higher proportion of breast
cancer participants.
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Our study found that the participants in the navigation group exhibited significant
improvements in anxiety, demoralization, emotional distress, and medical experience
compared with those in the usual care group after three months. However, each group
contained patients with both a high proportion of breast cancer and a small number of other
cancer types. Therefore, a subgroup analysis for the effectiveness of navigation intervention
between patients with breast cancer and other cancer types was conducted. Data analysis
revealed no discernible differences in all study outcomes between the patients with breast
cancer and those with other types of cancer (see Supplementary Table S1 and File S2 for
details). This lack of variability suggests that the interventions, while standardized, may
have masked potential benefits which more tailored approaches could reveal. Although
the overall sample size was adequate, it may not have been large enough to detect small
but clinically meaningful differences among various cancer types. Additionally, the mea-
surement tools might not have been sensitive enough to distinguish the distinct impacts
across different patient groups.

Yet, given the high prevalence and specific challenges of breast cancer in Taiwan, it
is crucial to suggest the potential for more specialized, cancer type-specific interventions
which might better address the particular biological and treatment-related complexities of
breast cancer. Future research should consider the development of intervention strategies
which are specifically designed for breast cancer care alongside those for other types of
cancers and compare the effectiveness between the groups. This approach could help
uncover whether more customized interventions could indeed yield different outcomes
in breast cancer patients compared with those with other cancers. It may be beneficial
to revisit the adequacy of the sample sizes for each cancer type subgroup and the sensi-
tivity of the outcome measures used to ensure that they can capture subtle yet clinically
important differences.

4.2. Mental Health Indicators (Primary Outcomes)

Consistent with previous studies [19,44], our investigation found that navigation can
reduce anxiety in patients with cancer. Patients recently diagnosed with cancer and those
planning to receive treatment have an urgent need for relevant and useful information,
and this need often increases anxiety [45]. Anxiety is more common among patients with
cancer than in relatively healthy people, especially since the cost of treatment is a major
barrier [9]. The prevalence rate of anxiety of 17.9% in this study was similar to the 19.1%
value reported by Naser et al. [46]. The proactive and supportive nature of navigation
prevents feelings of isolation and helplessness at the end of life and provides channels for
accessing resources, thus greatly reducing anxiety [47].

Regarding depression, there was no statistically significant difference between the
navigation group and the usual care group. The results of our study differed from those of
previous investigations [19,21], which recruited patients with breast cancer and an HADS
depression score ≥ 8. A possible explanation for this may be that the proportion of patients
with depression in this study was not high (15.7%), and it was only 5.7% (N = 7) in the
navigation group. Nearly 80% of our participants in the present study had early-stage (0 or
I) or intermediate-stage (II or III) cancer. Patients with advanced cancer are more likely to
suffer from mental disorders and have poorer survival rates [48,49]. Thus, while the mental
health status of our participants may have been suboptimal, it did not appear to include
serious depression for the majority. Nonetheless, our findings were consistent with those
of a recent randomized controlled trial [47].

Oncology nurse navigation in this study effectively provided immediate and individ-
ualized care. Prior to providing the intervention, they assessed the problems and needs
of the patients using the DT scale. The prevalence rate of distress in this study was 29.7%,
which was similar to that noted by Al-Shaaobi, Alahdal, Yu, and Pan [35] (28%) as well as
Wang et al. [50] (33.2%) in local studies. According to the service process in this study, nurse
navigators referred cancer patients with a DT score ≥ 4 to psychologists or psychiatrists.
For patients who declined referrals, the navigation team provided additional assistance
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targeted toward overcoming their obstacles and enabling them to manage their distress
and stress and adjust to their situations.

In our study, 29.7% of the patients had high levels of demoralization. This rate was con-
sistent with that reported in a systematic review of patients with cancer (13.5–49.4%) [22].
Interventions targeted at improving symptoms of demoralization in patients with can-
cer can generally be divided into two categories: drug therapy and psychotherapy [51].
Nurse navigation includes drug education, communication, support, comprehensive in-
tegration of medical resources, and patient-centered care. Thus, it covers both of these
categories [12,52]. It therefore makes sense that the navigation intervention had a significant
effect on the demoralization of the patients in this study.

4.3. Patient Experience (Secondary Outcome)

As in previous research, this study showed that nurse navigation can improve patients’
experiences with medical services [18,19,53]. The terms “patient satisfaction” and “patient
experience” are often used interchangeably in the literature. However, patient satisfaction
reflects individual subjective expectations rather than the quality of the care itself and thus
provides no insight into any root causes [54]. Patient experience can be defined as what
happened during an episode of care and how it happened from the patient’s perspective.
As such, research in recent years has focused mainly on this [55]. Patient experience is
primarily the domain of interaction with healthcare, and it encompasses care structure,
care process and outcomes, service utilization and access, and patient satisfaction [56].
Therefore, patient experience depends on effective communication, coordination, conti-
nuity, transition, and the appropriateness of personalized care provided by their medical
service providers [52,56]. Previous randomized controlled trials and reviews suggest that
improvements in patient experience as a result of navigation are related to the coordination
and integration of medical resources, multidisciplinary care, assistance with overcoming
barriers, and the provision of supportive care [9,16]. Furthermore, nurse navigation pre-
appointment includes regular telephone follow-up services to relieve patients’ anxiety
concerning their symptoms and medical treatment after their discharge from a hospital,
as well as improving the patient experience [14,20]. These results suggest that an ONN
program can potentially improve both the mental health and patient experience of cancer
patients. Navigation is a form of patient-centered care. The navigator nurse helps patients
with cancer overcome barriers and meet their goals through effective communication,
comprehensive coordination, and the facilitation of interaction with other patients, fami-
lies, and the healthcare system. Nurse navigator roles and programs should therefore be
expanded across more healthcare systems. In addition, future research should investigate
the qualitative aspects of the patient experience to enrich the quantitative findings of this
study and further fine-tune the ONN intervention model.

4.4. Limitations

Firstly, conducting this study as a single-blinded control was challenging, because the
study was conducted in an outpatient clinic area. There was no sure way of preventing
patients in the usual care group from communicating with and consulting the navigator
at any time, which may have interfered with the treatment’s effect. We therefore ensured
that the navigators minimized their interactions with patients in the usual care group or
delayed providing the service for six months.

Secondly, we excluded patients with preexisting psychiatric problems or receiving
palliative or hospice care from the study to simplify and ensure the validity of our analyses.
There-fore, the results were unable to be generalized across all patient categories. Future
research should therefore investigate this effect in greater depth and use a wider spectrum
of patients.

Third, there were zero cases of confirmed anxiety in the intervention group, which
may have affected the fitting of and our ability to make inferences from the GEE model.
Although some studies indicate that zero-case ordinal data have little impact on a GEE
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model [57,58], it is nevertheless important to interpret our results carefully. To address
this issue, we conducted a sensitivity analysis to verify the stability of the findings by
combining patients with suspected and confirmed anxiety (HADS-Anxiety score ≥ 8) into
a binary outcome. This reanalysis also yielded a significant interaction effect between the
groups and the post-test timepoint (p = 0.008, OR = 0.087, 95% CI = 0.014–0.534). The
ordinal and binary analyses yielded consistent findings, indicating that the reduction in the
likelihood of anxiety over a three-month period was greater in the navigation group than
in the usual care group. This suggests that the model was fitted appropriately and capable
of detecting significant differences despite the existence of zero confirmed anxiety cases in
the intervention group.

Additionally, the intervals between the posttest and follow-up periods in this study
(three and six months, respectively) might have been too short to observe significant
within-group differences. Future studies should consider extending these periods to more
than three and six months to potentially achieve significant outcomes within the groups.
According to Llewellyn-Bennett et al. [59] and Fitzpatrick et al. [60], randomized clinical
trials (RCTs) often have relatively short follow-up periods, which may underestimate the
potential benefits of the treatment being studied and fail to detect risks which may take
longer to emerge. Therefore, future research should explore longer follow-up durations to
capture these potential effects more accurately. However, it is also important to note that
extending the duration of RCTs could increase costs, and a balance must be struck between
the benefits of longer follow-up periods and the associated costs.

4.5. Perspectives and Potential Applications

Our study highlights the importance of oncology nurse navigation in improving men-
tal health outcomes, demonstrating its effectiveness in adult oncology care. However,
the potential application of this intervention extends beyond adult patients. For instance,
oncology nurse navigation could be applied to pediatric oncology patients and their fami-
lies. Nurses play a crucial role in pediatric oncology, and their proactive engagement can
significantly impact the mental health of both children and their families [61,62]. Similarly,
the role of community health workers, as highlighted by Banayat et al. [63], is crucial in
enhancing healthcare delivery by improving awareness and treatment adherence among
underserved populations. Further supporting this approach, the Adolescent and Kids
Advocacy Program (AKAP) pilot program, initiated in 2022, demonstrates the potential
benefits of integrating strategic referral pathways to facilitate access to cancer clinical trials
and comprehensive family support systems. In addition, education is crucial in training
healthcare personnel. However, in low- and middle-income countries, its implementation
is a luxury which hampers the improvement of medical standards. Interestingly, Banayat
et al. [64] suggested using oncology website resources for learning, as while some sites
are of low quality with limited knowledge, they overall represent a valuable channel for
overcoming current barriers.

Despite the advancements, there are still relevant diagnostic barriers which may
compromise survival in certain countries, particularly where access to modern tumor
diagnostics and treatment is limited even in academic centers and not just in the low-
income countries of Asia [65,66]. Future research should explore the adaptation of oncology
nurse navigation programs to different patient demographics and healthcare environments,
including low-resource settings, to maximize their impact. Other perspective points could
include the integration of telehealth services to extend the reach of nurse navigation and
the use of technology to enhance patient education and engagement [67]. Moreover,
oncology nurse navigation can also be beneficial in addressing health disparities and
improving outcomes for marginalized populations, including those in rural and resource-
poor settings [68]. Effective navigation can ensure timely access to care, improve health
equity, and support patients throughout the cancer continuum.
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Novelty and Practical Impact

The novelty of this research lies in its comprehensive evaluation of the psychosocial
impact of oncology nurse navigation across multiple dimensions of mental health. By
incorporating a patient-centered approach, this study provides robust evidence supporting
the integration of nurse navigators into standard oncology care. The practical impact
of these findings is significant, suggesting that nurse navigators can play a crucial role
in enhancing the quality of life for cancer patients and potentially leading to broader
implementation of such programs in clinical settings globally.

5. Conclusions

This study demonstrates that oncology nurse navigation can significantly reduce
anxiety, demoralization, and distress in cancer patients while improving their overall
experience of care. The proactive coordination and communication facilitated by nurse
navigators effectively bridge gaps between patients and healthcare providers, ensuring
that patients receive timely referrals and appropriate services. These findings suggest
that integrating nurse navigators into cancer care teams provides substantial psychosocial
benefits, contributing to better mental health outcomes and patient experience.
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