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Abstract: A cancer diagnosis can have a substantial impact on a patient’s mental health and quality
of life. The aim of this study was to investigate the prevalence of fatigue, emotional distress, and
uncertainty and examine the predictive value they have on the quality of life of advanced cancer
patients. A prospective, multicenter study was conducted between February 2020 and May 2021
of individuals diagnosed with an advanced, unresectable neoplasm prior to initiating systemic
antineoplastic treatment. Participants completed questionnaires to quantify fatigue, emotional
distress, disease uncertainty, and quality of life. A linear regression analysis was performed to
study the predictive QoL variables. The study population comprised 508 patients, 53.7% of whom
were male and had a mean age of 54.9 years. The most common cancers were digestive (40.6%),
bronchopulmonary (29.1%), and breast (8.5%); the most frequent histology was adenocarcinoma
(63%); and most were stage IV (79.7%). More than half (55.7%) suffered fatigue, and 47.7% exhibited
emotional distress; both were more prevalent among women. Fatigue, emotional distress, and disease
uncertainty all correlate with diminished quality of life. Similarly, ECOG performance status and the
demographic variables of age, sex, and comorbidities impacted quality of life. This patient sample
displayed a high prevalence of fatigue and emotional distress, together with illness uncertainty,
which are clearly linked to waning quality of life. To decrease the experience of fatigue and improve
mental health treatment in cancer patients, interventions based on a biopsychosocial model must be
intensified.
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1. Introduction

Cancer is a public health problem in our society with an ever-growing incidence,
with estimates of some 21.6 million new cases by 2030 [1]. A major consideration when
addressing this disease is the considerable negative repercussions for patients’ quality of
life (QoL), due to the disease process itself, its treatment, and its duration [2]. Though not
generally quantified, economic, social, and family aspects also affect their QoL but are not
generally measured Such is the case from the very onset of disease, lasting throughout
treatment and the final stage of illness [3].
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WHO defined quality of life as the individual’s perception of the place they occupy
in the cultural setting and in the system of values where they live, as well as with respect
to their goals, expectations, criteria, and concerns; all tempered by their physical health,
psychological state, degree of independence, social relations, environmental factors, and
their personal beliefs [4]. Similarly, QoL can be conceptualized as a subjective perception
that encompasses all the patient’s facets and needs, constantly evaluating the differences
between the individual’s actual situation and their ideal situation at any given time. Thus,
it is a dynamic path that changes over time [5,6].

Specifically, individuals with advanced cancer experience a variety of persistent, un-
pleasant, and highly limiting physical and psychological symptoms that negatively impact
their QoL. These patients commonly exhibit weight loss, fatigue, and pain [7,8]. Depending
on the type of tumor, certain symptoms prevail over others; thus, in people with lung
cancer, dyspnea, fatigue, and cough are the most frequent [9], whereas in gastrointestinal
neoplastic disease, fatigue, pain, and weight loss are the most prevalent [10]. Likewise,
breast or gynecological cancers are accompanied most often by psychological symptoms,
such as stress, depression, and sexual alterations, in addition to a high prevalence of
fatigue [11,12].

Cancer-related fatigue is one of the most prevalent symptoms patients suffer both dur-
ing and after treatment [13,14], affecting 50–90% of all cases [14–16]. Fatigue appears regard-
less of age, sex, type of cancer, stage of disease, and treatment modality [15,17,18] and can
become persistent, thereby limiting QoL and the activities of daily life for years [13,14,16].
Moreover, cancer-associated fatigue is unlike the exhaustion that most people experience
as a result of their daily activities, inasmuch as it is not proportional to the level of effort
and rest or sleep fail to remedy it [14,18]. Not only does it impair QoL, but it also restricts
the person’s physical and social activities and their ability to return to work [14,16].

Until recently, fatigue in patients with cancer was neglected, and more attention was
given to symptoms such as nausea and pain [19,20]. One of the reasons why fatigue has
gone unnoticed is the variety of factors that can contribute to its development and conceal
it, such as what is known as the general cancer syndrome, the direct consequence of the
neoplasm or its treatment on the central nervous system or muscle energy metabolism,
sleep or circadian rhythms, stress, despondency or depression, immune activation, anemia,
cachexia, or malnutrition, etc. [21–23]. Likewise, despite its high prevalence and possible
interference with activities and patients’ wellbeing, research into the etiopathogenesis of
and approaches to fatigue in patients with metastatic cancer is meager.

Furthermore, individuals with advanced cancer display a high prevalence of emotional
distress that varies depending on age and type of cancer; nonetheless, overall, emotional
problems are found in more than 30% of all oncological patients [24]. Depression and
anxiety are common symptoms among patients with cancer, with rates ranging between
11% and 57% for depression and between 6.5% and 23% for anxiety [14,25,26]. These psy-
chological issues have been found to be affected by 5 main symptoms: anxiety, depression,
fear of dying, demoralization, and the inability to cope with the disease. All appear in
relation to the strain of the treatment they must deal with and translate into worse QoL,
worse functional status, increased suicide rates, and early death [27].

Uncertainty is another pressing aspect of cancer patients’ journeys and can cause
them to experience a prolonged feeling of loss of control, having a direct, negative impact
on how they cope with cancer, their psychological wellbeing, and QoL. In fact, cancer
and the uncertainty surrounding its evolution are associated with psychological distress
in up to 30–50% of the cases [15,25,28–31]. Some studies have revealed a prevalence of
uncertainty surrounding the disease in up to 60% of the oncological population [32]. In
patients with an advanced, unresectable cancer, uncertainty is the wellspring of the inability
to predict the course of the neoplasm with any certainty, of the perception of the future
as threatening, of the advanced status of the process, and/or of communication barriers
(conspiracy of silence, emotional blockage, cultural level, the healthcare professional’s
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ability, etc.). Numerous studies have linked clinical uncertainty with diminished QoL and
resilience, anxiety, depression, and other negative effects.

Given the widespread presence of cancer, those factors that, from the very beginning
of the disease, might be associated with impaired QoL must be identified. This will make it
possible to plan actions that maximize the factors that can positively affect patients’ QoL so
as to prevent, eliminate, or minimize those that contribute to its worsening.

In this context, the objective of this study is to analyze the prevalence of fatigue,
emotional distress, and uncertainty in patients with metastatic cancer and to examine the
predictive value of fatigue, emotional distress, and uncertainty in these patients’ QoL. This
analysis has been conducted in a sample of individuals with recently diagnosed, advanced
cancer prior to initiating antineoplastic treatment to determine the prevalence of these
symptoms at the beginning of the disease, as well as how they relate to the decline in QoL
these individuals display at the beginning of their cancer journey. We expect to find high
levels of fatigue, emotional distress, and uncertainty among the participants, and that the
factors explored in this study account for a portion of the variance in QoL.

2. Materials and Methods
2.1. Study Design and Population

This study is part of the prospective, consecutive NEOetic registry executed in 15 hos-
pitals in Spain between February 2020 and May 2021. After attaining informed consent
in writing, all the participants that were treated at the medical oncology departments at
these centers and had a confirmed diagnosis of an advanced neoplasm were invited to
participate at their first appointment with the oncologist, during which they were informed
of their diagnosis and the antineoplastic treatment to be administered.

Patients eligible for surgery or other therapies with curative intent, those whose physi-
cal condition, comorbidities, and/or age comprised a contraindication for antineoplastic
treatment in the opinion of the treating oncologist, anyone who had been treated for an-
other advanced cancer in the previous two years, or whose underlying personal, family,
sociological, and/or medical condition might hinder their ability to participate in the study,
were excluded. This investigation was conducted in accordance with the standing ethical
principles and received prior approval by the ethical review boards of each institution and
by the Spanish Agency for Medicines and Medical Devices (AEMPS; ID Code: ES14042015).
The study involved filling out several questionnaires and gathering clinical data from the
individual’s interview and their medical record. The procedures for collecting data were
similar at all the hospitals, and the data regarding the participants were obtained from the
centers where they received treatment. Participation was voluntary, anonymous, and in no
way affected patient care. Data were collected and updated by the medical oncologist by
means of a web platform (www.neoetic.es, accessed on 12 June 2021).

2.2. Description of Variables

Sociodemographic characteristics were collected using a standardized self-report form.
Information concerning the subjects’ disease was obtained by the attending oncologist
by reviewing their medical record. The person’s general status was assessed as per the
Eastern Cooperative Oncology Group (ECOG) performance scale, with values ranging
from zero (asymptomatic) to five (deceased). Any value was admitted as long as the
oncologist deemed the patient eligible to receive systemic treatment. The oncologist gave
the participants the questionnaire during the course of the appointment, and the patient
filled it out at home prior to beginning systemic cancer treatment.

Quality of life was measured with the QLQ-C15 PAL questionnaire [33], which com-
prises 15 items for the assessment of two multi-item functional scales, two symptom scales
with multiple items each, five single-item symptom scales, and a question on global health
status. For the purposes of this study, items 7 and 11 were eliminated, as they are similar to
the one that refers to fatigue. This scale has been validated in multiple languages, including

www.neoetic.es


Curr. Oncol. 2022, 29 9725

Spanish [34]. The total scale score ranges from 0 to 100; the higher the score, the better their
QoL. In this sample, Cronbach’s alpha for the scale was 0.87.

Fatigue was gauged using the three-item Health-related QoL (HRQoL) fatigue scale
and the EORTC QoL QLQ-C30 questionnaire (version 3.0), which has been validated in
Spanish [35,36]. The questionnaire consists of three simple questions: “Did you need
rest?”, “Have you felt weak?”, and “Were you tired?”. The items were converted to a
rating scale from 0 to 100. According to the thresholds of clinical importance (TCIs), the
values recommended by Giesinger et al. [37] for the fatigue scale were ≥39. In this study,
Cronbach’s alpha for the scale was 0.88.

Emotional distress over the past 7 days was determined by the 18 items of the Brief
Symptom Inventory (BSI), one of the most commonly used instruments for this purpose [38].
Raw scores are converted to T-scores based on gender-specific, normative data. To identify
individuals with significant levels of emotional distress, the BSI applies the clinical case
rule [38], originally developed for SCL-90. Based on the cut-off values recommended by
Derogatis [38], patients whose T score ≥67 were deemed to suffer “possible emotional
distress”. The Spanish version of the BSI has demonstrated good reliability and validity
among Spanish cancer patients [39]. Cronbach’s alpha varied from 0.81 to 0.90 [38].

Uncertainty of Illness was computed by means of the 5-item Mishel Uncertainty of
Illness Scale (MUIS) validated for the Spanish population [40–42]. This questionnaire
appraises reactions to uncertainty, ambiguity, and the future. Items are scored on a Likert
scale ranging from 1 (the patient does not exhibit any of the characteristics described in
the item at all) to 5 (the patient displays the highest degree of the described characteristic),
yielding possible scores of 5 to 25, with higher scores corresponding to greater uncertainty.
Patients whose T score ≥16 were deemed to suffer “uncertainty”. Cronbach’s alpha was
0.83 [40].

The questionnaires were given to the participants after the study was explained to
them and they agreed to participate and signed the informed consent form, and after
shared oncologist-patient decision making regarding systemic oncological treatment for
incurable, advanced cancer. Patients completed the questionnaires at home and gave them
to their oncologist at their following appointment, coinciding with the start of antineoplastic
treatment.

2.3. Statistical Methods

Descriptive statistics, means, and standard deviations (SD) were calculated for the
sample’s demographic and clinical characteristics. A bivariate chi-square was used to
examine differences between fatigue and emotional distress according to sex and disease
stage. Pearson’s correlation coefficient was calculated to gauge the association of QoL with
fatigue, emotional distress, and disease uncertainty. Multicollinearity across variables was
rejected by the variance inflation factor being <5 for all and the tolerance >0.2 [43]. To
ascertain the predictive variable of QoL, a two-block linear regression model was carried
out. In the first block, fatigue, emotional distress, and disease uncertainty were recorded as
criterion variables. In the second block, sex and age were entered as independent variables.
We applied R-squared and Cohen’s standardized f2 measure of effect size to interpret
the data [44]. For all analyses, significance was set at α < 0.05. Statistical analyses were
performed with Statistical Package for Social Sciences (SPSS) software, version 25.0 (IBM
SPSS Statistics for Windows, Armonk, NY, USA: IBM Corp.).

3. Results
3.1. Population Description

This study population consisted of 508 patients, of whom 273 (53.7%) were male,
the mean age was 54.9 years (SD = 10.1), and 49.6% were elderly (>70 years). Most were
married or had a partner (83.1%) and/or children (83.7%). Less than half (47.8%) had
a primary education level. As for employment status, all were retired or unemployed.
The most common cancers were digestive (40.6%), bronchopulmonary (29.1%), and breast
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(8.5%). The most common histology was adenocarcinoma (63%) and most neoplasms
were stage IV (79.7%); the remaining were unresectable stage III. The most frequently
administered treatments were chemotherapy (55.7%), chemotherapy with targeted therapy
(10.6%), and chemotherapy with immunotherapy (9.6%). In 26.2% of participants, the
treatment decision was informed by the presence of a molecular biomarker. Estimated
survival was <18 months in 48.8% of the sample (see Table 1).

Table 1. Cancer types, stages, and medical comorbidities of patients (n = 508).

Variables N %

Sex
Female 235 46.3
Male 273 53.7

Age (years)
<45 17 3.4

45–70 239 47.0
>70 252 49.6

ECOG
0 174 34.3
1 300 59.1
2 31 6.1
3 3 0.6

Comorbidities
Cardiovascular disease 206 40.6

Chronic illness 11 2.2
Psychiatric disorder 21 4.1

Cardiovascular + chronic disease 34 6.7
Cardiovascular + chronic disease + psychiatric disorder 17 3.3

Obesity (body mass index ≥30) 80 15.7
Weight loss 69 13.6

Other comorbidities 70 13.8
Marital status

Married or partnered 335 83.1
Single/divorced/widowed 68 16.9

Educational level
Primary 243 47.8

High school or more 265 52.2
Children

With children 425 83.7
Without children 83 16.3

Tumor site
Broncho-pulmonary 148 29.1

Digestive 206 40.6
Gynecological and breast 43 8.5

Others 111 21.9
Histology

Adenocarcinoma 320 63.0
Others 188 37.0
Stage

Locally Advanced 103 20.3
Metastatic Disease (IV) 405 79.7

Biomarker for treatment decisions
No 375 73.8
Yes 133 26.2

Survival
<18 months 248 48.8
≥18 months 260 51.2
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Table 1. Cont.

Variables N %

Type of treatment
Chemotherapy 283 55.7

Chemotherapy and immunotherapy 49 9.6
Chemotherapy and targeted drug 54 10.6

Immunotherapy 35 6.9
Targeted drug 28 5.5

Others 58 11.4

3.2. Prevalence of Fatigue and Emotional Distress

All told, 283 (55.7%) subjects expressed experiencing fatigue (score ≥ 39), as per
Giesinger et al. [37]. Females exhibited more fatigue than males (χ2 = 11.689; p < 0.001).
Emotional distress was present in 47.7% of the population (T score ≥ 67), according to
the cut-off values recommended by Derogatis [38]. Women displayed greater emotional
distress than men (χ2 = 6.347; p = 0.012) (see Table 2). Uncertainty was present in 36.4%
of the study population (PD ≥ 16). Patients with other comorbidities (such as chronic
illness or psychiatric disorder) displayed greater uncertainty than those with comorbid
cardiovascular disease (χ2 = 7.150; p = 0.007); patients with a worse ECOG presented
more uncertainty (χ2 = 9.155; p = 0.027). No differences were detected with respect to the
incidence of fatigue, emotional distress, or uncertainty across stages or comorbidities (see
Table 2).

Table 2. Fatigue and emotional distress across sexes and stage types.

Variables

Fatigue Emotional Distress Uncertainty

None
(FA < 38.9)

Fatigue
(FA ≥ 39)

None
(ED < 66.9)

Em. Distress
(ED ≥ 67)

None
(UN < 15.9)

Fatigue
(UN ≥ 16)

Sex (n, %)
Male 140 (62.2) 133 (47.0) 155 (58.7) 113 (47.5) 172 (53.3) 101 (37.0)

Female 85 (37.8) 150 (53.0) 109 (41.3) 125 (52.5) 151 (46.7) 84 (45.4)
p-value <0.001 * 0.012 * 0.770

Stage type (n, %)
Locally advanced 40 (17.8) 63 (22.3) 57 (21.6) 45 (18.9) 61 (18.9) 42 (22.7)

Metastatic 185 (82.2) 220 (77.7) 207 (78.4) 193 (81.1) 262 (81.1) 143 (77.3)
p-value 0.212 0.577 0.303

Comorbidities (n, %)
Cardiovascular disease 112 (49.8) 142 (50.2) 131 (49.6) 119 (50.0) 176 (54.5) 78 (42.2)

Others 113 (50.2) 141 (49.8) 133 (50.4) 116 (50.0) 147 (45.5) 107 (57.8)
p-value 0.929 0.932 0.007 *

ECOG (n, %)
0 104 (46.2) 70 (24.7) 101 (38.3) 70 (29.4) 121 (37.5) 53 (28.6)
1 113 (50.2) 187 (66.1) 151 (57.2) 147 (61.8) 187 (57.9) 113 (61.1)
2 7 (3.1) 24 (8.5) 10 (3.8) 20 (8.4) 13 (4.0) 18 (9.7)
3 1 (0.4) 2 (0.7) 2 (0.8) 1 (0.4) 2 (0.6) 1 (0.5)

p-value 0.001 * 0.046 * 0.027 *

FA = Fatigue; ED = Emotional Distress. * These values indicate significance at the 5% level.

3.3. Relationship of Fatigue, Emotional Distress, and Uncertainty of Illness with Quality of Life

In an initial analysis of bivariate correlations, fatigue, emotional distress, disease
uncertainty, and ECOG performance status were seen to be significantly associated with
QoL (correlations of −0.23 to −0.71, all p < 0.001; Table 3). A linear regression analysis con-
templating fatigue, emotional distress, illness uncertainty, and ECOG status as predictors,
together with the demographic variables of age, sex, and comorbidities, evinced a signifi-
cant (statistical, non-causal) influence of fatigue, emotional distress, illness uncertainty, and
ECOG status on QoL (F = 129.50, p <0.001). This model revealed high explanatory power
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(adjusted R2 = 0.61 for the model), in keeping with Cohen’s guidelines [44] (f2 = 1.60). More
symptoms on these scales were associated with worse QoL (see Table 4).

Table 3. Correlations of fatigue, emotional distress, and illness uncertainty with QoL.

Variables Fatigue Emotional Distress Illness Uncertainty ECOG Quality of Life

Fatigue 1
Emotional distress 0.559 ** 1
Illness uncertainty 0.177 ** 0.264 ** 1

ECOG 0.237 ** 0.129 ** 0.105 *
Quality of life −0.705 ** −0.645 ** −0.298 ** −0.251 ** 1

** p < 0.001; * p < 0.005.

Table 4. Linear regression models probing statistical predictor of QoL.

Quality of Life

Predictor Estimate R2 t p-Value Cl

(Intercept) 116.682 17.852 0.001 * 103.8–129.5
Fatigue −0.275 0.49 −13.551 0.001 * −0.31–−0.23

Emotional distress −0.869 0.59 −9.862 0.001 * −1.0–−0.69
Illness uncertainty −0.546 0.60 −3.896 0.001 * −0.82–−0.27

ECOG −2.556 0.61 −2.711 0.001 * −4.4–−0.70
Sex: male −0.390 −0.360 0.719 −0.13–0.07

Age −0.027 −0.493 0.622 −2.50–1.40

R2 adjusted total 0.61
* These values indicate significance at the 5% level.

4. Discussion

In this study, we have confirmed a high prevalence of fatigue (55.7%) and emotional
distress (47.7%) among individuals with advanced, unresectable cancer prior to the start of
cancer treatment. Fatigue, emotional distress, and uncertainty about illness were associated
with impaired QoL. The clinical variable, ECOG performance status, and the demographic
variables of age, sex, and comorbidities also negatively influenced QoL.

Fatigue is widespread among oncological patients, despite the disparity in prevalence
rates reported (ranging from 30–99%) [45–50]. In one study carried out in Italy with a
sample of 1394 patients with cancer, fatigue was reported in 62% of the cases, severely
impacting QoL and, for one of every three patients, hindering their daily activity [51]. This
study has examined information from a total of 508 patients from different centers in Spain
and determined a 54% fatigue prevalence rate. The Italian series reveals a higher prevalence
rate, although it is likely due to how participants were included in the sample and the fact
that they were evaluated without regard for disease timing or stage. In this Spanish series,
we have examined fatigue among the patients who are going to receive systemic treatment
upon diagnosis of an advanced, unresectable disease. In light of the disparate patterns of
how different types of cancer evolve, the more protracted survival and follow-up are, the
greater the likelihood of fatigue.

We detected no statistically significant differences between patients with fatigue and
the same ECOG status based on comorbidities or between locally advanced and metastatic
disease in this series. Bearing in mind that the study was conducted prior to initiating
antineoplastic treatment, this is probably due to cancer-related immune/inflammatory,
metabolic, neuroendocrine, and genetic biomarkers [48] that have an equal effect regardless
of the individual’s overall status.

Likewise, our series revealed a prevalence of 48% psychological distress, which is
more common among women than men (52% vs. 47%) and higher than the 30–50%
reported in the literature [25,28,29]. This divergence may be attributable to the sample
characteristics (proportion in terms of sex, age, or tumor stage) [52], to the diversity of



Curr. Oncol. 2022, 29 9729

instruments used in the studies, and to the timepoint at which our series was evaluated,
immediately after diagnosis and just before starting systemic treatment. As with fatigue,
these data are not affected by the number or type of comorbidities. Several different
studies have shown that being female, together with advanced disease, is one of the
greatest risk factors for developing psychological distress, be it in the form of depression or
anguish/anxiety [53–56]. In terms of age, despite the fact that elderly people predominate
in our sample and country (Spain), we have found more psychological distress in younger
participants, as also reported in other series [45].

Our study has shown that fatigue, psychological distress, uncertainty, and ECOG
performance status are associated with diminished QoL in people with metastatic cancer
prior to initiating systemic treatment. To the best of our knowledge, this is the first study
to examine these factors as a whole and their correlation with QoL. Our results indicate
that 61% of the variance in QoL can be attributed to these factors. The greater the fatigue,
psychological distress, uncertainty, and worse ECOG, the worse the patient’s QoL will
be. Of all these factors, fatigue accounts for 49% of the decline in QoL, and psychological
distress accounts for another 10%.

These results entail compelling clinical implications. As this study evidences, fatigue
is one of the most common symptoms among individuals with cancer and can persist for
months or even years after treatment [57]. Based on other recent studies, incorporating
specific guidelines for physical activity before, during, and after treatment for these patients
could decrease fatigue, which, as we have seen here, impairs QoL [58–60]. Through this
work, the authors have detected a high prevalence rate of emotional fatigue that several
researchers have associated with a reduction in the efficacy of and tolerance to treatment
in oncological patients [61]. Consequently, it would be wise to integrate a psychological
evaluation into medical oncology consultations and, if necessary, refer the individual to a
mental health specialist.

This study has several limitations. The first is that it included patients with different
tumor types that we have not been able to compare to each other; consequently, we
cannot extrapolate these data to particular types of metastatic neoplasms. The second is
that the study was conducted among the Spanish cancer population, and care must be
exercised when transferring our results to other countries, especially non-Western countries,
inasmuch as cancer care depends on the organization of the country’s healthcare system
and economy and Spain offers universal access to public healthcare. The third limitation
is that, given the cross-sectional design of this study, with patients’ being evaluated after
diagnosis and before beginning treatment, causality of the associations cannot be inferred,
nor can the variability of the prevalence of fatigue and emotional distress over the course
of advanced disease be ascertained. Future studies must assess the causal relationship
between fatigue, psychological distress, and uncertainty and QoL in individuals with cancer
at several timepoints to determine the changes in QoL and what may be causing them.

5. Conclusions

In short, this prospective, multicenter study reveals that there is a high prevalence of
fatigue and psychological distress upon diagnosis of advanced, unresectable cancer and
that they impact patients’ QoL. Similarly, a high prevalence of uncertainty surrounding the
disease has been found; nevertheless, we have been unable to demonstrate that this is inde-
pendently related to decreased QoL. This should prompt oncologists to be more interested
in studying and treating the fatigue, emotional distress, and uncertainty surrounding their
disease that tend to go unnoticed or are underappreciated.
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6. Leppert, W.; Zdun-Ryżewska, A.; Forycka, M.; Mess, E.; Majkowicz, M. Quality of life assessment in advanced cancer patients

treated at home, an inpatient unit, and a day care center. OncoTargets Ther. 2014, 7, 687–695. [CrossRef] [PubMed]
7. Green, C.R.; Montague, L.; Hart-Johnson, T.A. Consistent and Breakthrough Pain in Diverse Advanced Cancer Patients: A

Longitudinal Examination. J. Pain Symptom Manag. 2009, 37, 831–847. [CrossRef] [PubMed]
8. Archid, R.; Solass, W.; Tempfer, C.; Königsrainer, A.; Adolph, M.; Reymond, M.A.; Wilson, R.B. Cachexia Anorexia Syndrome and

Associated Metabolic Dysfunction in Peritoneal Metastasis. Int. J. Mol. Sci. 2019, 20, 5444. [CrossRef]
9. Hung, H.-Y.; Wu, L.-M.; Chen, K.-P. Determinants of Quality of Life in Lung Cancer Patients. J. Nurs. Sch. 2018, 50, 257–264.

[CrossRef]
10. Yan, H.; Sellick, K. Symptoms, Psychological Distress, Social Support, and Quality of Life of Chinese Patients Newly Diagnosed

with Gastrointestinal Cancer. Cancer Nurs. 2004, 27, 389–399. [CrossRef]
11. Hamer, J.; McDonald, R.; Zhang, L.; Verma, S.; Leahey, A.; Ecclestone, C.; Bedard, G.; Pulenzas, N.; Bhatia, A.; Chow, R.; et al.

Quality of life (QOL) and symptom burden (SB) in patients with breast cancer. Support. Care Cancer 2017, 25, 409–419. [CrossRef]
12. La Rosa, V.L.; Shah, M.; Kahramanoglu, I.; Cerentini, T.M.; Ciebiera, M.; Lin, L.-T.; Dirnfeld, M.; Minona, P.; Tesarik, J. Quality

of life and fertility preservation counseling for women with gynecological cancer: An integrated psychological and clinical
perspective. J. Psychosom. Obstet. Gynecol. 2020, 41, 86–92. [CrossRef] [PubMed]

13. Hammermüller, C.; Hinz, A.; Dietz, A.; Wichmann, G.; Pirlich, M.; Berger, T.; Zimmermann, K.; Neumuth, T.; Mehnert-Theuerkauf,
A.; Wiegand, S.; et al. Depression, anxiety, fatigue, and quality of life in a large sample of patients suffering from head and neck
cancer in comparison with the general population. BMC Cancer 2021, 21, 94. [CrossRef] [PubMed]

14. Williams, A.M.; Khan, C.P.; Heckler, C.E.; Barton, D.L.; Ontko, M.; Geer, J.; Kleckner, A.S.; Dakhil, S.; Mitchell, J.; Mustian, K.M.;
et al. Fatigue, anxiety, and quality of life in breast cancer patients compared to non-cancer controls: A nationwide longitudinal
analysis. Breast Cancer Res. Treat. 2021, 187, 275–285. [CrossRef]

15. Abrahams, H.J.G.; Gielissen, M.F.M.; Verhagen, C.A.H.H.V.M.; Knoop, H. The relationship of fatigue in breast cancer survivors
with quality of life and factors to address in psychological interventions: A systematic review. Clin. Psychol. Rev. 2018, 63, 1–11.
[CrossRef] [PubMed]

http://doi.org/10.3390/ijerph17196938
http://www.ncbi.nlm.nih.gov/pubmed/32977386
http://doi.org/10.1590/S0080-6234201400002000022
http://www.ncbi.nlm.nih.gov/pubmed/24918897
https://apps.who.int/iris/handle/10665/54358
http://doi.org/10.1016/0277-9536(95)00112-K
http://doi.org/10.2147/OTT.S57338
http://www.ncbi.nlm.nih.gov/pubmed/24855379
http://doi.org/10.1016/j.jpainsymman.2008.05.011
http://www.ncbi.nlm.nih.gov/pubmed/19054648
http://doi.org/10.3390/ijms20215444
http://doi.org/10.1111/jnu.12376
http://doi.org/10.1097/00002820-200409000-00009
http://doi.org/10.1007/s00520-016-3417-6
http://doi.org/10.1080/0167482X.2019.1648424
http://www.ncbi.nlm.nih.gov/pubmed/31373525
http://doi.org/10.1186/s12885-020-07773-6
http://www.ncbi.nlm.nih.gov/pubmed/33482771
http://doi.org/10.1007/s10549-020-06067-6
http://doi.org/10.1016/j.cpr.2018.05.004
http://www.ncbi.nlm.nih.gov/pubmed/29852324


Curr. Oncol. 2022, 29 9731

16. Lu, L.; Gavin, A.; Drummond, F.J.; Sharp, L. Cumulative financial stress as a potential risk factor for cancer-related fatigue among
prostate cancer survivors. J. Cancer Surviv. 2021, 15, 1–13. [CrossRef]

17. Oh, P.-J.; Cho, J.-R. Changes in Fatigue, Psychological Distress, and Quality of Life After Chemotherapy in Women with Breast
Cancer. Cancer Nurs. 2020, 43, E54–E60. [CrossRef]

18. Martin, E.; Zingarello, A.; Di Meglio, A.; Baciarello, G.; Matias, M.; Charles, C.; Arvis, J.; Dumas, A.; Menvielle, G.; Vaz-Luis, I. A
qualitative evaluation of the use of interventions to treat fatigue among cancer survivors: A healthcare provider’s view. Eur. J.
Cancer Care 2021, 30, e13370. [CrossRef]

19. Adam, S.; Thong, M.S.Y.; Martin-Diener, E.; Camey, B.; Hayoz, C.E.; Konzelmann, I.; Mousavi, S.M.; Herrmann, C.; Rohrmann,
S.; Wanner, M.; et al. Identifying classes of the pain, fatigue, and depression symptom cluster in long-term prostate cancer
survivors—Results from the multi-regional Prostate Cancer Survivorship Study in Switzerland (PROCAS). Support. Care Cancer
2021, 29, 6259–6269. [CrossRef]

20. Silveira, F.M.; Wysocki, A.D.; Mendez, R.D.R.; Pena, S.B.; dos Santos, E.M.; Malaguti-Toffano, S.; dos Santos, V.B.; dos Santos, M.A.
Impacto do tratamento quimioterápico na qualidade de vida de pacientes oncológicos. Acta Paul. Enferm. 2021, 34, eAPE00583.
[CrossRef]

21. Hajjar, J.; Mendoza, T.; Zhang, L.; Fu, S.; Piha-Paul, S.A.; Hong, D.S.; Janku, F.; Karp, D.D.; Ballhausen, A.; Gong, J.; et al.
Associations between the gut microbiome and fatigue in cancer patients. Sci. Rep. 2021, 11, 5847. [CrossRef]

22. Bower, J.E.; Bak, K.; Berger, A.; Breitbart, W.; Escalante, C.P.; Ganz, P.A.; Schnipper, H.H.; Lacchetti, C.; Ligibel, J.A.; Lyman,
G.H.; et al. Screening, Assessment, and Management of Fatigue in Adult Survivors of Cancer: An American Society of Clinical
Oncology Clinical Practice Guideline Adaptation. J. Clin. Oncol. 2014, 32, 1840–1850. [CrossRef]

23. Morris, G.; Anderson, G.; Maes, M. Hypothalamic-Pituitary-Adrenal Hypofunction in Myalgic Encephalomyelitis (ME)/Chronic
Fatigue Syndrome (CFS) as a Consequence of Activated Immune-Inflammatory and Oxidative and Nitrosative Pathways. Mol.
Neurobiol. 2017, 54, 6806–6819. [CrossRef] [PubMed]

24. Morrison, E.J.; Novotny, P.J.; Sloan, J.A.; Yang, P.; Patten, C.A.; Ruddy, K.J.; Clark, M.M. Emotional Problems, Quality of Life, and
Symptom Burden in Patients with Lung Cancer. Clin. Lung Cancer 2017, 18, 497–503. [CrossRef] [PubMed]

25. Jimenez-Fonseca, P.; Calderón, C.; Hernández, R.; Cajal, T.R.Y.; Mut, M.; Ramchandani, A.; Donnay, O.; Carmona-Bayonas, A.
Factors associated with anxiety and depression in cancer patients prior to initiating adjuvant therapy. Clin. Transl. Oncol. 2018, 20,
1408–1415. [CrossRef] [PubMed]

26. Götze, H.; Friedrich, M.; Taubenheim, S.; Dietz, A.; Lordick, F.; Mehnert, A. Depression and anxiety in long-term survivors 5 and
10 years after cancer diagnosis. Support. Care Cancer 2020, 28, 211–220. [CrossRef]

27. Huda, N.; Shaw, M.K.; Chang, H.-J. Psychological Distress among Patients with Advanced Cancer: A Conceptual Analysis.
Cancer Nurs. 2021, 45, E487–E503. [CrossRef]

28. Nikbakhsh, N.; Moudi, S.; Abbasian, S.; Khafri, S. Prevalence of depression and anxiety among cancer patients. Casp. J. Intern.
Med. 2014, 5, 167–170.

29. You, J.; Lu, Q.; Zvolensky, M.J.; Meng, Z.; Garcia, K.; Cohen, L. Anxiety- and Health-Related Quality of Life Among Patients with
Breast Cancer: A Cross-Cultural Comparison of China and the United States. J. Glob. Oncol. 2018, 4, 1–9. [CrossRef]

30. Hill, E.M.; Hamm, A. Intolerance of uncertainty, social support, and loneliness in relation to anxiety and depressive symptoms
among women diagnosed with ovarian cancer. Psycho-Oncology 2019, 28, 553–560. [CrossRef]

31. Gomez, D.; Calderón, C.; Carmona-Bayonas, A.; Lavin, D.C.; Muñoz, M.M.; Cabañez, R.M.; Jimenez-Fonseca, P. Impact of
adjuvant therapy toxicity on quality of life and emotional symptoms in patients with colon cancer: A latent class analysis. Clin.
Transl. Oncol. 2021, 23, 657–662. [CrossRef]

32. Guan, T.; Santacroce, S.J.; Chen, D.; Song, L. Illness uncertainty, coping, and quality of life among patients with prostate cancer.
Psycho-Oncology 2020, 29, 1019–1025. [CrossRef] [PubMed]

33. Groenvold, M.; Petersen, M.A.; Aaronson, N.K.; Arraras, J.I.; Blazeby, J.M.; Bottomley, A.; Fayers, P.M.; de Graeff, A.; Hammerlid,
E.; Kaasa, S.; et al. The development of the EORTC QLQ-C15-PAL: A shortened questionnaire for cancer patients in palliative
care. Eur. J. Cancer 2006, 42, 55–64. [CrossRef] [PubMed]

34. Arraras, J.I.; De La Vega, F.A.; Asin, G.; Rico, M.; Zarandona, U.; Eito, C.; Cambra, K.; Barrondo, M.; Errasti, M.; Verdún, J.; et al.
The EORTC QLQ-C15-PAL questionnaire: Validation study for Spanish bone metastases patients. Qual. Life Res. 2014, 23, 849–855.
[CrossRef] [PubMed]

35. Aaronson, N.K.; Ahmedzai, S.; Bergman, B.; Bullinger, M.; Cull, A.; Duez, N.J.; Filiberti, A.; Flechtner, H.; Fleishman, S.B.; De
Haes, J.C.J.M.; et al. The European Organization for Research and Treatment of Cancer QLQ-C30: A Quality-of-Life Instrument
for Use in International Clinical Trials in Oncology. JNCI J. Natl. Cancer Inst. 1993, 85, 365–376. [CrossRef] [PubMed]

36. Gomez, D.; Jimenez-Fonseca, P.; Fernández, A.M.; Castellanos, P.C.; Arbizu, M.V.; Cabañes, R.M.; Estellés, D.L.; Ferreira, E.; del
Rio, J.; García, T.G.; et al. Impact of Obesity on Quality of Life, Psychological Distress, and Coping on Patients with Colon Cancer.
Oncologist 2021, 26, e874–e882. [CrossRef]

37. Giesinger, J.M.; Loth, F.L.; Aaronson, N.K.; Arraras, J.I.; Caocci, G.; Efficace, F.; Grønvold, M.; van Leeuwen, M.; Petersen, M.A.;
Ramage, J.; et al. Thresholds for clinical importance were established to improve interpretation of the EORTC QLQ-C30 in clinical
practice and research. J. Clin. Epidemiol. 2020, 118, 1–8. [CrossRef]

38. Derogatis, L.R. Brief Symptom Inventory (BSI): Administration, Scoring and Procedures Manual; NCS Pearson, Inc.: Bloomington, MN,
USA, 1993.

http://doi.org/10.1007/s11764-020-00906-7
http://doi.org/10.1097/NCC.0000000000000689
http://doi.org/10.1111/ecc.13370
http://doi.org/10.1007/s00520-021-06132-w
http://doi.org/10.37689/acta-ape/2021AO00583
http://doi.org/10.1038/s41598-021-84783-9
http://doi.org/10.1200/JCO.2013.53.4495
http://doi.org/10.1007/s12035-016-0170-2
http://www.ncbi.nlm.nih.gov/pubmed/27766535
http://doi.org/10.1016/j.cllc.2017.02.008
http://www.ncbi.nlm.nih.gov/pubmed/28412094
http://doi.org/10.1007/s12094-018-1873-9
http://www.ncbi.nlm.nih.gov/pubmed/29651672
http://doi.org/10.1007/s00520-019-04805-1
http://doi.org/10.1097/NCC.0000000000000940
http://doi.org/10.1200/JGO.2016.008763
http://doi.org/10.1002/pon.4975
http://doi.org/10.1007/s12094-020-02454-z
http://doi.org/10.1002/pon.5372
http://www.ncbi.nlm.nih.gov/pubmed/32128938
http://doi.org/10.1016/j.ejca.2005.06.022
http://www.ncbi.nlm.nih.gov/pubmed/16162404
http://doi.org/10.1007/s11136-013-0511-9
http://www.ncbi.nlm.nih.gov/pubmed/24002479
http://doi.org/10.1093/jnci/85.5.365
http://www.ncbi.nlm.nih.gov/pubmed/8433390
http://doi.org/10.1002/onco.13687
http://doi.org/10.1016/j.jclinepi.2019.10.003


Curr. Oncol. 2022, 29 9732

39. Calderon, C.; Ferrando, P.J.; Lorenzo-Seva, U.; Hernández, R.; Oporto-Alonso, M.; Jiménez-Fonseca, P. Factor structure and
measurement invariance of the Brief Symptom Inventory (BSI-18) in cancer patients. Int. J. Clin. Health Psychol. 2020, 20, 71–80.
[CrossRef]

40. Mishel, M.H. Reconceptualization of the Uncertainty in Illness Theory. Image J. Nurs. Sch. 1990, 22, 256–262. [CrossRef]
41. Torres-Ortega, C.; Peña-Amaro, P. Adaptación cultural de la escala de incertidumbre de Mishel en el paciente tratado con

hemodiálisis. Enfermería Clínica 2015, 25, 9–18. [CrossRef]
42. Brito, P.R.B.; García-Tesouro, E.; Fernández-Gutiérrez, D.; García-Hernández, A.M.; Fernández-Gutiérrez, R.; Burillo-Putze, G.

Validation of an uncertainty of illness scale adapted to use with Spanish emergency department patients and their accompanying
relatives or friends. Emerg. Rev. Soc. Esp. Med. Emerg. 2018, 30, 105–114.

43. O’Brien, R.M. A Caution Regarding Rules of Thumb for Variance Inflation Factors. Qual. Quant. 2007, 41, 673–690. [CrossRef]
44. Cohen, J. Statistical Power Analysis for the Behavioral Sciences; Lawrence Erlbaum Associates: Hilldsdale, NJ, USA, 1988.
45. Cella, D.; Davis, K.; Breitbart, W.; Curt, G.; Coalition, F.T.F. Cancer-Related Fatigue: Prevalence of Proposed Diagnostic Criteria in

a United States Sample of Cancer Survivors. J. Clin. Oncol. 2001, 19, 3385–3391. [CrossRef]
46. Respini, D.; Jacobsen, P.B.; Thors, C.; Tralongo, P.; Balducci, L. The prevalence and correlates of fatigue in older cancer patients.

Crit. Rev. Oncol. 2003, 47, 273–279. [CrossRef] [PubMed]
47. Horneber, M.; Fischer, I.; Dimeo, F.; Rüffer, J.U.; Weis, J. Cancer-Related Fatigue: Epidemiology, pathogenesis, diagnosis, and

treatment. Dtsch. Ärzteblatt Int. 2012, 109, 161–172. [CrossRef]
48. Kuhnt, S.; Ernst, J.; Singer, S.; Rüffer, J.U.; Kortmann, R.-D.; Stolzenburg, J.-U.; Schwarz, R. Fatigue in Cancer Survivors—

Prevalence and Correlates. Onkologie 2009, 32, 312–317. [CrossRef] [PubMed]
49. Vogelzang, N.J.; Breitbart, W.; Cella, D.; Curt, G.A.; Groopman, J.E.; Horning, S.J.; Itri, L.M.; Johnson, D.H.; Scherr, S.L.; Portenoy,

R.K. Patient, caregiver, and oncologist perceptions of cancer-related fatigue: Results of a tripart assessment survey. The Fatigue
Coalition. Semin. Hematol. 1997, 34 (Suppl. S2), 4–12.

50. Curt, G.A.; Breitbart, W.; Cella, D.; Groopman, J.E.; Horning, S.J.; Itri, L.M.; Johnson, D.H.; Miaskowski, C.; Scherr, S.L.; Portenoy,
R.K.; et al. Impact of Cancer-Related Fatigue on the Lives of Patients: New Findings from the Fatigue Coalition. Oncologist 2000,
5, 353–360. [CrossRef]

51. Roila, F.; Fumi, G.; Ruggeri, B.; Antonuzzo, A.; Ripamonti, C.; Fatigoni, S.; Cavanna, L.; Gori, S.; Fabi, A.; Marzano, N.; et al.
Prevalence, characteristics, and treatment of fatigue in oncological cancer patients in Italy: A cross-sectional study of the Italian
Network for Supportive Care in Cancer (NICSO). Support. Care Cancer 2019, 27, 1041–1047. [CrossRef]

52. Teunissen, S.C.C.M.; Wesker, W.; Kruitwagen, C.; de Haes, H.C.J.M.; Voest, E.E.; de Graeff, A. Symptom Prevalence in Patients
with Incurable Cancer: A Systematic Review. J. Pain Symptom Manag. 2007, 34, 94–104. [CrossRef]

53. Peters, L.; Brederecke, J.; Franzke, A.; De Zwaan, M.; Zimmermann, T. Psychological Distress in a Sample of Inpatients with
Mixed Cancer—A Cross-Sectional Study of Routine Clinical Data. Front. Psychol. 2020, 11, 591771. [CrossRef]

54. Mehnert, A.; Hartung, T.J.; Friedrich, M.; Vehling, S.; Brähler, E.; Härter, M.; Keller, M.; Schulz, H.; Wegscheider, K.; Weis, J.; et al.
One in two cancer patients is significantly distressed: Prevalence and indicators of distress. Psycho-Oncology 2018, 27, 75–82.
[CrossRef] [PubMed]

55. Kim, G.M.; Kim, S.J.; Song, S.K.; Kim, H.R.; Kang, B.D.; Noh, S.H.; Chung, H.C.; Kim, K.R.; Rha, S.Y. Prevalence and prognostic
implications of psychological distress in patients with gastric cancer. BMC Cancer 2017, 17, 283. [CrossRef]

56. Linden, W.; Vodermaier, A.; MacKenzie, R.; Greig, D. Anxiety and depression after cancer diagnosis: Prevalence rates by cancer
type, gender, and age. J. Affect. Disord. 2012, 141, 343–351. [CrossRef]

57. Lorca, L.A.; Sacomori, C.; Vidal-Labra, R.; Cavieres, N.P.; Zomkowski, K. Functional outcomes and oncological fatigue among
older cancer patients: A cross-sectional study. Mot. Rev. Educ. Física 2021, 27, e1021020720. [CrossRef]

58. Mikkelsen, M.K.; Nielsen, D.L.; Vinther, A.; Lund, C.M.; Jarden, M. Attitudes towards physical activity and exercise in older
patients with advanced cancer during oncological treatment—A qualitative interview study. Eur. J. Oncol. Nurs. 2019, 41, 16–23.
[CrossRef] [PubMed]

59. Beuchat-Mamie, S.; Sperisen, N.; Molnar, P.; Koçer, S. Activité physique et cancer. Praxis 2018, 107, 965–970. [CrossRef] [PubMed]
60. Witlox, L.; Hiensch, A.; Velthuis, M.J.; Bisschop, C.N.S.; Los, M.; Erdkamp, F.L.G.; Bloemendal, H.J.; Verhaar, M.; Huinink, D.T.B.;

Van Der Wall, E.; et al. Four-year effects of exercise on fatigue and physical activity in patients with cancer. BMC Med. 2018, 16, 86.
[CrossRef] [PubMed]

61. Yang, W.; Geng, G.; Hua, J.; Cui, M.; Geng, Z. Informational support for depression and quality of life improvements in older
patients with cancer: A systematic review and meta-analysis. Support. Care Cancer 2021, 30, 1065–1077. [CrossRef] [PubMed]

http://doi.org/10.1016/j.ijchp.2019.12.001
http://doi.org/10.1111/j.1547-5069.1990.tb00225.x
http://doi.org/10.1016/j.enfcli.2014.09.002
http://doi.org/10.1007/s11135-006-9018-6
http://doi.org/10.1200/JCO.2001.19.14.3385
http://doi.org/10.1016/S1040-8428(02)00176-2
http://www.ncbi.nlm.nih.gov/pubmed/12962901
http://doi.org/10.3238/arztebl.2012.0161
http://doi.org/10.1159/000215943
http://www.ncbi.nlm.nih.gov/pubmed/19521117
http://doi.org/10.1634/theoncologist.5-5-353
http://doi.org/10.1007/s00520-018-4393-9
http://doi.org/10.1016/j.jpainsymman.2006.10.015
http://doi.org/10.3389/fpsyg.2020.591771
http://doi.org/10.1002/pon.4464
http://www.ncbi.nlm.nih.gov/pubmed/28568377
http://doi.org/10.1186/s12885-017-3260-2
http://doi.org/10.1016/j.jad.2012.03.025
http://doi.org/10.1590/s1980-65742021020720
http://doi.org/10.1016/j.ejon.2019.04.005
http://www.ncbi.nlm.nih.gov/pubmed/31358249
http://doi.org/10.1024/1661-8157/a003064
http://www.ncbi.nlm.nih.gov/pubmed/30131034
http://doi.org/10.1186/s12916-018-1075-x
http://www.ncbi.nlm.nih.gov/pubmed/29879968
http://doi.org/10.1007/s00520-021-06494-1
http://www.ncbi.nlm.nih.gov/pubmed/34415425

	Introduction 
	Materials and Methods 
	Study Design and Population 
	Description of Variables 
	Statistical Methods 

	Results 
	Population Description 
	Prevalence of Fatigue and Emotional Distress 
	Relationship of Fatigue, Emotional Distress, and Uncertainty of Illness with Quality of Life 

	Discussion 
	Conclusions 
	References

