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Objectives:  This study aims to systematically 
review publications during 2013–2023 to collate 
evidence on the effects of psychological varia‑
bles on HNC treatment outcomes.
Methods:  We searched Ovid Medline, PubMed, 
Scopus, and Web of Science for articles that 
examined psychological factors related to treat‑
ment outcomes in patients with HNC.
Results:  There were 29 studies (5 before 
treatment, 2 during, 17 after, and 5 covering 
the whole management trajectory) including 
362,766 patients. The psychological factors 
were either behavioral (adjustment and coping 
strategy, unrealistic ideas, self-blame), cognitive 
(elevated risk of psychiatric co-comorbidity), or 
emotional (distress, depression, anxiety, nerv‑
ousness, and fear of disfigurement and complica‑
tions). It was found that there was a relationship 
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between depression and decreased survival in 
patients with HNC. Pretreatment pain was an 
independent predictor of decreased survival 
in a large sample of patients. The distress level 
was approximately  54%, emotional problems 
ranged between 10 and 44%, while financial dif‑
ficulties were identified in 54% of the patients. 
Sixty-nine percent of patients were reported 
to have used at least one cost-coping strategy 
within 6 months after treatment initiation. Dur‑
ing post-treatment period, depression increased 
from 15% at the baseline to 29%, while the fear 
of recurrence was found among at least 35% of 
patients.
Discussion and Conclusion:  Several psycho‑
logical factors predict QoL and survival among 
HNC survivors. Distress encompasses depression 
and anxiety, and physical burden from HNC 
diagnosis and treatment. Routine screening 
and early interventions that target distress could 
improve HNC survivors’ QoL. A systematic and 
standardized measurement approach for QoL is 
warranted to homogenize these findings and to 
understand the underlying relationships.

Keywords:  Stress; Distress; Psychology; Head 
and neck cancer; Systematic review

Key Summary Points 

What was already known about the topic

Patients with head and neck cancer (HNC) 
experience high symptom burden, which 
affects their daily functions and quality of 
life.

HNC exerts psychological impacts on its 
patients. This affects their quality of life and 
disease management.

The association between psychological fac‑
tors on HNC treatment outcomes remains 
unclear.

What this article adds to the existing knowledge

We analyzed all the published studies 
between 2013 and 2023 examining the asso‑
ciations of HNC with psychological variables 
and treatment outcomes. The main outcome 
was the quality of life of patients with HNC 
during the treatment process and thereafter.

The psychological factors affecting treatment 
outcomes were found to be behavioral, cog‑
nitive, or emotional.

Psychosocial distress related to HNC includes 
both psychological and social factors.

Systematic and standardized measurement 
approaches for psychological factors in 
patients with HNC are warranted.

A multidisciplinary intervention is needed 
to properly address the prevalence of psy‑
chological factors in HNC during the entire 
disease trajectory.

INTRODUCTION

The diagnosis of head and neck cancer (HNC) 
presents a significant challenge for patients [1]. 
The challenges include treatment-related toxic‑
ity, its long-term consequences, secondary side 
effects, and fear of recurrence, making this can‑
cer one of the most psychologically traumatic 
cancers [2, 3]. Impairments in chewing and 
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swallowing can induce psychological stress in 
patients with HNC [2]. Continuous support from 
diagnosis through the treatment trajectory and 
long-term follow-up is necessary [4–6].

Stress in patients with HNC stems from mul‑
tiple factors such as cancer-related issues, func‑
tional impairments, and psychosocial concerns 
[7]. These factors are closely linked to increased 
distress in patients with HNC [7]. Increased dis‑
tress can lead to decreased quality of care, non‑
compliance with treatment, and reduced sur‑
vival rates [8]. Additionally, certain treatments 
may exacerbate distress which could further neg‑
atively impact patient outcomes [9]. Therefore, 
the experience of distress is considered a sign of 
sub-optimal treatment outcomes in cancer care 
[2, 10].

The psychological impact of HNC diagno‑
sis extends beyond stress reactions, persisting 
well after treatment [11]. It has been reported 
that patients with HNC experience both post-
traumatic stress symptoms and even clinical 
post-traumatic disorder following treatment 
[11]. Therefore, it is important to monitor HNC 
patient stress level at diagnosis, during treat‑
ment, and after treatment to optimize  func‑
tioning and quality of life (QoL). This paper 
systematically reviews studies on psychological 
factors that influence HNC treatment outcomes, 
typically measured by tumor response, length 
of stay, complication rates, QoL, or survival. 
We aim to address three main questions. First, 
how does distress, commonly associated with 
HNC diagnosis, affect treatment responses? We 
hypothesize that there is variability in experienc‑
ing distress among patients with HNC and that 
higher levels of distress correlate with poorer 
treatment outcomes. Second, how do patients’ 
pre-existing psychological characteristics—such 
as personality, temperament, social factors, or 
history of psychological problems—affect treat‑
ment outcomes? We hypothesize that traits 
such as neurotic personality, low social support, 
and a history of other psychological problems 
are associated with worse treatment outcomes. 
This knowledge is important, as it can be used 
in screening patients at high risk for psychologi‑
cal distress and in planning multidisciplinary 
interventions aiming to improve treatment out‑
comes in patients with HNC. And, third, how do 

these psychological factors impact the survival 
and QoL of HNC survivors after treatment? We 
hypothesize that knowing these psychological 
factors will help to define methods to assist HNC 
survivors deal with these adverse symptomatic 
sequelae, which are capable of imposing sig‑
nificant psychological and physical burdens on 
them after treatment.

MATERIALS AND METHODS

Study Design

We performed a systematic review of the pub‑
lished studies on psychological factors related 
to the treatment response in patients with HNC. 
Preferred Reporting Items for Systematic Review 
and Meta-Analysis (PRISMA) were followed [20, 
21]. The first two authors regularly discussed the 
review’s breadth, comprehensiveness, and clarity 
of purpose [21–23].

Databases and Search Duration

We systematically searched PubMed, Ovid via 
Medline, Scopus, and Web of Science databases 
for the last 10 years (from 2013 until the end of 
November 2023) to retrieve all original studies 
that had examined psychological factors related 
to treatment response in patients with HNC 
(Fig. 1). To minimize omission of any potential 
study, the reference lists of all the potentially 
eligible articles were manually searched.

Search Terms

The potentially relevant articles were retrieved 
by combining search keywords: [‘psychological 
factor’ AND ‘treatment response’ AND ‘head and 
neck cancer’].

Inclusion and Exclusion Criteria

This review includes all studies during the 
10-year period which examined psychological 
factors and their impact on treatment responses 
in HNC. We included studies that assessed 
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psychological distress, burden, anxiety, person‑
ality, social factors, or depression at any point 
during the treatment trajectory, including prior 
to diagnosis, at diagnosis, or during treatment. 
The primary outcomes were QoL, health-related 
quality of life (HRQoL), tumor response, length 
of hospital stay, complication rate, and survival. 
We excluded commentaries, opinions, reviews 
(including systematic reviews) perspectives, 
guidelines, editorials, and non-English language 
articles. Studies concerning psychological fac‑
tors in caregivers, family members, or relatives 
of patients with HNC, as well as those focusing 
on coping mechanisms, screening, and interven‑
tions aimed at mitigating psychological factors 
in patients with HNC, were also excluded.

Search Analysis and Screening

The articles were retrieved from the database 
search and were exported to Zotero (Coopera‑
tion for Digital Scholarship, VA, USA) for further 

analysis to remove duplicates and irrelevant 
studies. Access to the Zotero project group for 
this study was granted to the first two authors 
of this study, who independently of each other 
screened all the potential articles’ titles and 
abstracts for relevancy based on the inclusion 
and exclusion criteria.

Data Extraction and Synthesis

Following the initial screening process, full-text 
articles were independently reviewed to deter‑
mine their eligibility for inclusion. A data extrac‑
tion sheet was used to minimize the omission of 
potentially eligible studies. Any disagreements 
on inclusion and exclusion of specific articles 
were resolved through consensus. Thus, the 
interobserver reliability between the two inde‑
pendent researchers was measured using Kappa 
Cohen’s coefficient ( k = 0.93 ). All eligible studies 
to be included were summarized in Table 1.

Fig. 1   PRISMA flow chart
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Assessment of Methodological Quality and 
Risk of Bias

The quality of the potentially relevant studies 
was assessed using an adapted version of the 
Mixed Methods Appraisal Tool (MMAT) [12]. 
The MMAT contains a total of 9 items with each 
assigned a single point. Therefore, the adapted 
version of the MMAT had a total score of 18 [12]. 
The presence of the criterion within the study 
was indicated by +1 (Yes), while its absence by a 
score of 0 (No) and nothing when it was unclear 
(?) (Table 2) [12, 13].

Eligible Studies

In each eligible study, the first author’s name, 
year of publication, country, size of the series, 
stage of assessment of psychological variables in 
the disease trajectory, questionnaire or methods 
used to assess the psychological variables, main 
results, and a summary were extracted (Table 1).

Ethical Approval

This article is based on previously conducted 
studies and does not contain any new studies 
with human participants or animals performed 
by any of the authors.

RESULTS

Results of the Database Search

A total of 514 hits were retrieved. After delet‑
ing duplicates (n = 213), and irrelevant papers 
(n = 272), there were 29 studies eligible with 
a total of 362,766 patients with HNC to be 
included, as shown in Fig. 1 [9, 14–41].

Characteristics of Relevant Studies

The studies showed high-quality assessment 
scores (Table 2). Ten (34.5%) of them had been 
carried out in Europe [14, 16, 19, 22–24, 26, 28, 
32, 36], 9 (31.0%) in the United States [17, 18, 
21, 27, 29, 30, 33–35], 8 (27.6%) in Asia [15, 
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Table 2   The quality of the included studies using the Mixed Methods Appraisal Tool

Study Methodological quality criteria Total score
(25 points)

Quality 
interpreta-
tion

Qualitative
(5 points)

Quantitative rand-
omized controlled 
trialsa

(5 points)

Quantitative 
non-randomized
(5 points)

Quantitative 
descriptive
(5 points)

Mixed 
methods
(5 
points)

#1 5 0 4 4 3 16 High

#2 5 0 3 4 4 16 High

#3 5 0 4 4 4 17 High

#4 5 0 4 5 4 18 High

#5 5 0 5 5 4 19 High

#6 5 0 5 5 5 20 High

#7 5 0 5 5 5 20 High

#8 5 0 5 5 5 20 High

#9 5 0 3 3 2 13 Satisfac-
tory

#10 5 0 4 4 2 16 High

#11 5 0 4 4 4 17 High

#12 5 0 4 4 4 17 High

#13 5 0 3 3 2 13 Satisfac-
tory

#14 5 0 2 3 3 13 Satisfac-
tory

#15 5 0 4 4 4 17 High

#16 5 0 5 5 5 20 High

#17 5 0 4 4 3 16 High

#18 5 0 4 4 4 17 High

#19 5 0 5 5 5 20 High

#20 5 0 2 2 2 11 Poor

#21 5 0 5 5 5 20 High

#22 5 0 3 3 3 14 Satisfac-
tory

#23 5 0 5 5 5 20 High

#24 5 0 3 3 3 14 Satisfac-
tory

#25 5 0 5 5 5 20 High
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20, 25, 31, 38–41], and 2 (6.9%) were inter‑
national multicenter studies [9, 37]. From the 
included studies, 13 (44.8%) reported that the 
patients included in their studies received sur‑
gery, radiotherapy, chemoradiotherapy, and sur‑
gery + radiotherapy and/or chemoradiotherapy 
[9, 16, 20, 21, 24, 25, 28, 29, 32, 33, 36, 37, 40], 
4 (13.8%) studies reported that the included 
patients received either radiotherapy or chem‑
oradiotherapy [15, 22, 31, 39], 1 (3.4%) high‑
lighted that the patients received either surgery 
alone or radiotherapy or chemotherapy, 1 (3.4%) 
study reported that the patient received only 
radiotherapy [14], 2 (6.9%) studies mentioned 
that the included patients received surgery only 
[17, 18], 3 (10.3%) studies highlighted that the 
included patients in their studies received chem‑
oradiotherapy alone [26, 27, 34], and 5 (17.2%) 
studies mentioned the treatment modalities of 
the patients [19, 30, 35, 38, 41]. Several assess‑
ment scales were used to measure the psycholog‑
ical factors as predictors of treatment outcomes. 
These included Distress Thermometer, Euro‑
pean Organization for Research and Treatment 
of Cancer Quality-of-Life-Questionnaire-C30, 
European Organisation for Research and Treat‑
ment of Cancer Quality-of-Life Questionnaire-
Head and Neck 35, Mental Adjustment to Can‑
cer Scale, University of Washington-QoL, MD 
Anderson Symptom Inventory-Head and Neck 

Module, Patient Concerns Inventory, Financial 
Index of Toxicity, National Health Interview 
survey, Hospital Anxiety and Depression Scale, 
Eating Assessment Tool, Generalized Anxiety 
Disorder–7, Patient Health Questionnaire–8, and 
Suffering Inventory.

Psychological Consequences of HNC 
Diagnosis and Association with Treatment 
Outcome

The diagnosis of patients with HNC have been 
found to have various psychological conse‑
quences such as distress (Section "Psychological 
Consequences of HNC Diagnosis") [9, 20, 26, 32, 
33, 36, 39, 41]. These psychological factors have 
been found to correlate with poorer treatment 
outcomes such as the patients’ well-being [16, 
18], quality of life [9, 19, 20, 23, 24, 26, 28, 31, 
32, 35, 36, 38, 40, 41], and health-related qual‑
ity of life [14, 15, 17, 29, 39] (Section "Effects of 
Psychological Factors on Treatment Outcome"). 
The findings of these studies (summarized in 
Table 1) indicate that psychological variables 
may interfere with the ability of patients with 
HNC to cope with the disease [14, 19, 32], its 
associated physical symptoms [15, 17, 20, 26, 
33], and treatment-related issues such as often 
a remarkable and highly visible disfigurement 

a There were no randomized controlled trials in any of the included studies
High 16 points and above, Satisfactory between 13 and 16 points, Low less than 13 points

Table 2   continued

Study Methodological quality criteria Total score
(25 points)

Quality 
interpreta-
tion

Qualitative
(5 points)

Quantitative rand-
omized controlled 
trialsa

(5 points)

Quantitative 
non-randomized
(5 points)

Quantitative 
descriptive
(5 points)

Mixed 
methods
(5 
points)

#26 5 0 5 5 5 20 High

#27 5 0 3 3 2 13 Satisfac-
tory

#28 5 0 5 5 4 19 High
#29 5 0 4 5 4 18 High
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Table 3   Brief overview of psychosocial distress in head and neck cancer patients

Factors Sub-factors Examples

Psychosocial Psychological Behavioral ▪ Adjustment and coping with HNC
▪ Unrealistic ideas
▪ Excessive cravings
▪ Preoccupied mind and altered mood
▪ Loss of interest in things
▪ Neuroticism
▪ Self-blame

Cognitive ▪ Elevated risk of psychiatric co-morbidity

Emotional • Distress
• News of cancer
• Treatment toxicities
• Comorbidity
• Unpredictability of the disease
• Fear of disfigurement
• Fear of complications
• Successful management concerns
• Fear of recurrence
• Nervousness
• Discomfort
• Prolonged hospital stay
• Insufficient information about cancer and treatment
• Depression
• Worry, fear, sadness, and loss of interest
• Existential issues (fear of death and suicide thought)
• Fatigue
• Hopelessness
• Helplessness
• Illness intrusiveness
• Post-traumatic growth
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and disruptions of essential functioning, such as 
difficulty in eating, swallowing, breathing, and 
speech [14], which are indicated by QoL meas‑
ures (Table 3).

Psychological Consequences of HNC Diagnosis

Studies addressing our first research question 
(summarized in Table 1) demonstrated that psy‑
chological distress was common after receiving a 
HNC diagnosis and that distress interfered with 
treatment outcomes, as indicated by QoL meas‑
ures (Table 3) [9, 19, 20, 23, 24, 26, 28, 31, 32, 
35, 36, 38, 40, 41]. Patients with HNC mani‑
fested a variety of psychological responses to 
cancer diagnosis and its treatment, most often 
reported as feeling anxious or depressed. Spe‑
cific issues reported were worrying about unpre‑
dictability of the disease and about the conse‑
quences of treatment toxicities, as well as fears 
of disfigurement or complications [25]. Depres‑
sive symptoms (e.g., fatigue, hopelessness, help‑
lessness, and suicidal thoughts) were common 
and had co-comorbidity with other conditions, 

such as having alcohol use disorder or anxiety 
disorder [42]. Additionally, HNC diagnosis had 
many functional or social consequences. The 
social consequences included, for instance, fear 
of being stigmatized, low self-esteem, negative 
body image (due to speech impairment, dental 
and salivary problems), and increased depend‑
ence on others. Functional consequences were 
susceptibility to pain, taste, smell, and odor, and 
difficulties in everyday life included financial 
difficulties, difficulties arising from low social 
economic status, living alone, and having low 
social support (Table 3). We did not find any 
studies on the effect of psychological factors on 
such therapeutical outcomes as tumor response, 
length of stay, or complication rate.

Effects of Psychological Factors on Treatment 
Outcome

The psychological variables affecting treat‑
ment response may be behavioral, cognitive, 
or emotional [43, 44]. Behavioral variables 
include adjustment difficulties and avoidant 

HNC Head and Neck Cancer

Table 3   continued

Factors Sub-factors Examples

Social ▪ Stigmatization
▪ Low self-esteem
▪ Unmet needs
▪ Body image and disfigurement
▪ Speech
▪ Interpersonal issues (relationship with others such as part-

ners, friends, families and relatives)
▪ Dental and salivary
▪ Dependence on others
▪ Pain, taste, smell, and odor
▪ Day-to-day impairments (eating, swallowing, sleeping, and 

breathing)
▪ Interference with activities
▪ Financial (unemployment, inability to return to work, pay-

ing medical bills, transportation burden, health insurance, 
and exogenous financial challenges)

▪ Low social economic status (living alone, younger age, and 
social support)
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coping strategy for HNC. Emotional variables 
include preoccupied mind (worry) and altered 
mood, loss of interest, unrealistic ideas, self-
blame, and excessive cravings (Table 3). Patients 
with HNC may often present with a variety of 
both psychological characteristics (distress, 
depression, anxiety) and consequences of can‑
cer diagnosis, the disease itself, and its treatment 
(nervousness, sadness, worry of the unpredict‑
ability of the disease, consequences of treatment 
toxicities, fear of disfigurement, recurrence, and 
complications). Insufficient information about 
the status of the disease may lead to fatigue, 
hopelessness, helplessness, and existential 
matters (fear of death and suicidal thoughts). 
Compared to lung cancer patients, there was 
an elevated risk of psychiatric co-comorbidity 
among patients with HNC such as alcohol use 
disorder, adjustment disorder, and depressive 
disorder [42].

Another important aspect of the psychosocial 
variables found was the social consequences of 
HNC. This includes stigmatization, low self-
esteem, body image and disfigurement, speech 
impairment, dental and salivary problems, 
increased dependence on others, susceptibility 
to pain, taste, smell, and odor, and day-to-day 
impairments (eating, swallowing, sleeping, and 
breathing), all of which may negatively affect 
relationships with others (such as partners, 
friends, families, and relatives). There may also 
be many practical daily challenges including 
financial difficulties (unemployment, inability 
to return to work, paying medical bills, transpor‑
tation burden, health insurance, and exogenous 
financial challenges), and difficulties arising 
from low social economic status such as living 
alone, younger age, and social support (Table 3).

Of the aforementioned psychological varia‑
bles coping [43, 44], adjustment difficulties, and 
depressive symptoms (Table 3) were associated 
with poorer treatment outcomes, as indicated 
by QoL. Psychological variables were associated 
with QoL or HRQoL at several points during the 
disease trajectory – before treatment, during 
treatment, and after treatment [9, 14–41]. Of the 
29 included studies, 5 (17.9%) each examined 
psychological variables before treatment [17, 32, 
37, 38, 41], 2 (6.9%) during treatment [21, 27], 
17 (58.6%) after the treatment [9, 14–16, 18, 20, 

22–26, 28, 29, 31, 33, 35, 40], and 5 (17.9%) 
during the entire treatment trajectory [19, 30, 
34, 36, 39].

Patterns of  Psychological Variables Before 
Treatment Outcome  Before radiotherapy, 33% 
of the patients had high symptom burden (mod‑
erate–severe), i.e., fatigue, sleep disturbance, dis‑
tress, pain, and problems chewing and swallow‑
ing [17]. Previous treatment and cancer stage 
correlated with the high burden [17]. Distress 
was seen among 54.1% [38], emotional prob‑
lems among 10–44% [37], and financial difficul‑
ties among 54% [41]. Pre-treatment pain was an 
independent parameter affecting survival in a 
large sample of HNSCC [45]. None of these stud‑
ies had investigated the effect of psychological 
intervention before treatment.

Patterns of  Psychological Variables During 
Treatment Trajectory  Distress was found in 
77% of the cases during radiotherapy [21]. Fur‑
thermore, 69% of the patients used at least one 
cost-coping strategy within 6 months of treat‑
ment initiation [27]. Of note, distress was found 
to reduce compliance to radiotherapy, and 
hence reducing survival rates [46, 47].

Psychological Variables After Treatment 
and  During Follow‑Up  High level of neu‑
roticism (considered as perhaps the most com‑
plex health-relevant personality factor which 
involves a pattern of anxiety, worrying, moodi‑
ness, and negative emotions [48]), avoidant 
coping strategy, advanced stage of cancer, and 
smoking history affected the distress level and 
HRQoL of patients with HNC [14]. Specifi‑
cally, treatment-related factors seem to affect 
HRQoL [14]. Depressed patients with HNC 
showed the worst symptoms (except constipa‑
tion and finance-related) [15]. Depression was 
likely to lead to poor QoL and to affect almost 
all functional aspects of the daily activities of 
patients with HNC [15]. Prevalence of depres‑
sion increased from 15% at baseline to 29% at 
post-treatment state and fell back to 8% dur‑
ing follow-up [20, 26]. The prevalence of fear 
of recurrence (FoR) was at least 35% in patients 
with HNC [16, 23, 28] and was predicted by 
young age and anxiety [16]. Stigma and disease 
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intrusiveness were especially prevalent in men, 
and correlated significantly and uniquely with 
negative psychosocial impact in men [18, 25]. 
Distress was prevalent in at least 33% of HNC 
survivors [23, 31], with 70–74% having unmet 
needs and concerns (oral and eating problems, 
salivary, speech, dental, and fatigue) [23, 28, 33]. 
In addition, about 21–72% reported difficulty in 
paying their healthcare costs and other exoge‑
nous financial expenses [29, 30, 40]. About 31% 
of the patients with HNC struggle to cope with 
their cancer [35].

Effects of Pre‑existing Psychological Factors 
on Treatment Outcome

Patients with HNC with neurotic personality 
were found to have higher distress and lower 
health-related QoL [14]. Loneliness from living 
alone without social support, level of education, 
and worry from unemployed status were found 
to increase the anxiety level and poor QoL of 
patients with HNC [19, 38, 39].

The Association of Psychosocial Variables 
with Survival

Depression was associated with a reduced sur‑
vival rate in patients with HNC [46, 49–55]. Sim‑
ilarly, experienced distress was associated with 
an increased risk of cancer-related mortality 
[56]. Self-reported physical and social function‑
ing after cancer diagnosis were associated with 
lower overall mortality [57, 58]. Socioeconomic 
status also played a role, with higher socio-eco‑
nomic status associating with a higher survival 
rate [59, 60]. Specifically, higher socioeconomic 
status (measured by income) correlated signifi‑
cantly with greater survival in Canada [60], Ger‑
many, and Taiwan [59, 61]. Factors such as low 
education, low personal income, and living in 
low-income areas were associated with poorer 
survival [62, 63]. Additionally, a history of alco‑
hol-related health problems was associated with 
decreased survival [64, 65]. Having social sup‑
port, such as being married, was associated with 
higher odds of survival in patients with HNC 
[66].

DISCUSSION

In this systematic review, we have examined 
several key psychological and psychosocial fac‑
tors that are a consequence of HNC diagnosis 
and its treatment. We discuss how these fac‑
tors interfere with QoL and survival of patients 
with HNC. These patients have been specifically 
characterized by having high levels of psycho‑
social distress, which, in turn, may interfere 
with the ability of the survivors to cope with 
the disease symptoms and the treatment [44, 
67, 68]. Patients with HNC are psychosocially 
distressed, manifested and too often have high 
levels of  anxiety and depression  during their 
radiotherapy, which may decrease their compli‑
ance to treatment and thus impact their survival 
[46, 47]. This review has further examined the 
association of social and socioeconomic factors 
on treatment outcomes and found that higher 
socioeconomic status and higher levels of social 
support were associated with better chances of 
survival and better QoL. Of note, our review did 
not identify studies that would have reported 
on the impact of psychological factors on such 
outcomes as tumor response, complication rate, 
or length of hospital stay.

This review revealed that anxiety, depression, 
and emotional distress were consistently asso‑
ciated with poorer QoL outcomes among post-
treatment HNC survivors [9, 20, 26, 32, 33, 36, 
39, 41]. In particular, depression and higher anx‑
iety levels were associated with poorer QoL [41]. 
Anxiety may be caused by several factors, such 
as stigmatization, unmet needs (such as support, 
hospital needs, treatment plan, and financial 
difficulties), sociodemographic factors (such as 
poverty, low income, and level of education), 
FoR, impairments in daily activities, devalued 
social identity, hopelessness, and helplessness 
[9, 32, 36, 39, 41]. Stigma may lead to deval‑
ued social identity due to the effect of HNC on 
lifestyle, and the treatments may result in facial 
disfigurement [25]. The received information 
of the cancer diagnosis, uncertainty about the 
treatment (post-treatment and management), 
anxious preoccupation, helplessness, hopeless‑
ness, and physical symptoms such as dysphagia 
may cause depression in patients with HNC [15, 
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20, 26, 33]. Of note, a combination of anxiety 
and depression (distress) was associated with 
impaired QoL. This finding corroborates what 
is known in the literature for other cancer sub‑
types, such as lung, breast, and colorectal can‑
cers [69]. However, during follow-up, both dis‑
tress and HRQoL were found to be stable [14].

As has been observed previously among 
patients with HNC, depression and tendency 
to experience negative emotions are important 
psychological predictors of low QoL [69]. This 
review extends previous findings by provid‑
ing evidence of psychological variables such as 
anxiety, distress, and depression as predictors of 
negative QoL outcomes in patients with HNC 
after treatment [9, 20, 23, 24, 26, 28, 36]. More‑
over, their presence may exacerbate the physi‑
cal burden of cancer [21]. The reasons for the 
association between HNC and adverse psycho‑
logical outcomes remain unconfirmed, but they 
have been suggested to arise from difficulties 
faced in health care services, distress from wait‑
ing for diagnosis confirmation, HNC treatment 
and its sequelae, the practical life changes due 
to beginning of treatment, and interruption of 
life projects [34]. The presence of these psycho‑
logical variables is significantly associated with 
higher use of primary care services, more physi‑
cal complaints, and seeking supportive care and/
or informal care [36].

Neuroticism, which is one of the notable 
personality traits, was found to be associated 
with lower HRQoL in patients with HNC [14]. 
By definition, persons with higher neuroti‑
cism scores experience high levels of distress 
across a variety of situations [70]. Thus, the 
finding that patients with HNC with high lev‑
els of neuroticism also had a low HRQoL was 
expected [14, 70]. A possible explanation is 
that neuroticism/neurotic patients have nega‑
tive feelings about their health and self-doubt 
about various aspects related to the treatment. 
While neuroticism is one of the five essential 
personality traits, it would be interesting to see 
how the other remaining traits, openness, extro‑
version, agreeableness, and conscientiousness, 
may affect the QoL of patients with HNC dur‑
ing the entire episode of the disease trajectory. 
A large body of research has shown that people 

with high conscientiousness live longer and are 
healthier, but studies among patients with HNC 
are lacking.

Patients with HNC experience psychoneuro‑
logical symptoms, such as depression, fatigue, 
sleep disturbance, pain, and fatigue, while 
receiving radiotherapy [21, 71–73]. However, 
depression and fatigue appeared to be the two 
core symptoms that are connected with various 
aspects of QoL. These symptoms decrease the 
patients’ functional status, QoL, and survival 
ratio [73]. Stronger symptom networks were 
associated with female sex, higher stress lev‑
els, and no alcohol use [73]. Of note, patients 
with HNC experienced increased epigenetic age 
acceleration, which is associated with fatigue 
and inflammation (debilitating symptoms in 
patients with HNC), especially immediately 
after treatment completion [72]. These findings 
suggest that some of the associations could be 
explained through epigenetic or inflammatory 
pathways.

Patients with HNC have been reported to be 
more prone to distress compared with other 
cancer groups [21, 67, 69]. This is due to the 
disease affecting their daily lives in terms of 
pain, improper functioning, and its manifes‑
tation (e.g., dysphagia) and disfigurement [25, 
33]. Therefore, the associated psychological suf‑
fering affects their social lives [22, 25]. Higher 
distress level was more prevalent in patients 
with advanced-stage HNC, not having begun 
chemotherapy, and in those receiving pallia‑
tive chemotherapy [34]. Considering the over‑
whelming psychological burden associated with 
HNC, patients tend to use different coping strat‑
egies [14, 19, 32, 35]. As shown in this study, the 
coping approach has a compelling relationship 
with the QoL [19]. Typically, patients use coping 
mechanisms when trying to alleviate the psy‑
chological consequences of HNC [19, 35]. Gen‑
erally, coping can be divided into avoidance cop‑
ing (social distancing or avoiding thinking about 
the disease), or active coping (finding benefits 
from one’s situation, being optimistic, and seek‑
ing knowledge). Avoidance coping was helpful 
to guarantee self-esteem but exacerbated the dis‑
tress level of patients with HNC, therefore lead‑
ing to a low HRQoL [14]. This aligns with prior 
studies which have shown that active coping 
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strategies are often (with some exceptions) more 
beneficial for health and well-being than avoid‑
ant strategies. However, active coping strate‑
gies such as benefit finding and optimism were 
associated with improved QoL [19, 32]. These 
were instrumental to the patients in identify‑
ing the positive consequences of HNC diagnosis 
such as receiving support and love from others, 
bringing family closer together, knowing more 
about adjustment strategies, and being strate‑
gic in one’s approach to things (taking things 
as they come) [19, 32, 35]. It should be noted 
that a few studies in this review emphasized cop‑
ing mechanisms [14, 19, 32, 32, 35]. Therefore, 
the finding should be interpreted with caution 
since the studies did not measure coping strate‑
gies at more than one time point, and it is pos‑
sible that coping strategies employed by HNC 
survivors may change during the entire disease 
or treatment trajectories since they experience 
more coping hardship than other cancer survi‑
vors [35].

The FoR concern was another factor that can 
affect post-treatment QoL [16, 23, 28, 36]. This 
was corroborated by the fact that the anxiety 
level decreases after treatment and typically 
increases after about a year after treatment, 
possibly due to the FoR (mostly common in 
female patients with HNC below the age of 
55 years), or concerns relating to returning to 
work [20, 74]. It was present in these patients 
either intermittently or consistently [16], and 
it represents one of the main concerns during 
the post-treatment period in the disease trajec‑
tory [28]. This is particularly important in HNC 
given that it is a malignancy characterized by 
aggressive behavior and a high chance of recur‑
rence [54–56]. As a result, patients with HNC 
with a high level of FoR were associated with 
higher use of primary care services, resulting in 
higher costs [36]. Therefore, interventions by a 
multidisciplinary team aimed at alleviating the 
FoR in these patients would represent an essen‑
tial step toward improving the QoL of patients 
with HNC. For example, in Germany, a certified 
HNC center is expected to offer all patients with 
HNC a psychologic assessment that will include 
a psychologist specialized in cancer care. Besides 
multidisciplinary interventions, other newer 
approaches that are beyond the adjustment to 

the fear, threat, or expectation of recurrence 
after intervention are warranted to allay FoR in 
patients with HNC [75].

Other psychological variables such as body 
image distress and pain have been touted 
to have significant association with QoL of 
patients with HNC [32]. The physical QoL of 
patients with HNC has been affected more by 
body image distress than other psychological 
variables [32]. Pain, on the other hand, affects 
the mental QoL above other psychological vari‑
ables [32]. A substantial number of patients with 
HNC experience high symptoms of pain which 
affects their social lives (social withdrawal) [17, 
22, 32]. The experience of constant pain persists 
even after receiving treatment such as definitive 
accelerated radiotherapy, thereby contributing 
to a lower QoL [76].

Sociodemographic parameters affect the level 
of anxiety in patients with HNC. Age (less than 
45 years), sex (females), marital status (unmar‑
ried or living alone), and level of education 
(low level of education) are factors that affect 
the anxiety and burden level of these patients 
before, during, and after radiotherapy [39]. For 
example, younger age (less than 45 years) was 
associated with increasing distress and anxiety 
[20, 23]. This may be because of considering the 
treatment outcome and the unaccomplished 
future plans related to career, education, and 
marriage, among others. Deficits in social sup‑
port negatively affect the overall QoL of patients 
with HNC. It was found that moderate to high 
levels of benefit finding, emotional support, 
optimism, living with a partner, high educa‑
tion, and active coping strategies may lead to 
positive consequences [19]. Smoking has been 
linked to a decreased ability to cope with stress 
[77]. Patients receiving palliative care may ben‑
efit from spiritual resources to reduce the associ‑
ated higher level of stress at this stage [34]. In 
addition, living alone and unemployment were 
associated with higher anxiety and poor QoL 
[23]. This is evident considering the high level 
of burden, pain, and social isolation associated 
with HNC. Therefore, additional support from 
partners, spouses, and social caucus is impera‑
tive to reduce the patient’s suffering acutely and 
in the longer term [23, 39]. If the patient is liv‑
ing without a partner or family members, there 
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should be support available through healthcare 
or the social system. The level of education plays 
a significant role in the level of distress of these 
patients [38, 39]. Patients with a low level of 
education may not have substantial informa‑
tion about their diagnosis and prognosis, and 
this increases their level of anxiety and depres‑
sion [38, 39]. Low economic status limits the 
financial ability of the patients in terms of hav‑
ing medical insurance and being able to cover 
the medical costs, at least in some countries. 
This may increase the level of anxiety in terms 
of obtaining the protocol management of the 
disease [27, 29–31, 40, 41].

The negative effects of depression and anxi‑
ety on the QoL of these patients further cor‑
roborate the clinical HNC guidelines for rec‑
ommending routine clinical screening for both 
depression and anxiety (or distress). Identifica‑
tion of patients at a high risk of distress is criti‑
cal, because it could allow planning timely and 
targeted interventions [78–80]. Such a person‑
alized approach could potentially lead to better 
oncological outcomes. Remarkably, depression 
and anxiety can occur at any stage of the dis‑
ease trajectory. As a result, screening should 
be done at the time of diagnosis, during treat‑
ment, after treatment, and during follow-up 
to identify patients who exhibit clinical symp‑
toms of distress. Prior to screening, it is impor‑
tant to standardize the QoL measuring tools 
to enhance their replicability, and to demon‑
strate that they are free from bias. One of the 
remarkable findings of this review showed a 
wide range of heterogeneity and diversity in 
the measurement tools for the arrays of psy‑
chological factors and QoL of HNC survivors 
[9, 14–41]. Therefore, there is currently no rec‑
ognized gold standard measurement for these 
psychological factors and their effects on QoL. 
As a result, it may be challenging to properly 
understand the effects of these psychological 
variables on QoL.

The importance of investigating the impact 
of psychological factors on cancer treatment 
response has been recently highlighted in the 
study by Fraterman et al. [81]. They suggested 
that pretreatment emotional distress may be a 
marker associated with clinical responses after 
neoadjuvant immune checkpoint blockade in 

melanoma, which warrants further research. 
Our review found a relationship between 
depression and survival of patients with HNC, 
with depressed patients having a reduced sur‑
vival ratio [46, 49–55]. This result is iconsist‑
ent with a recent systematic review that exam‑
ined the effect of depression on the survival of 
patients with HNC [82]. The pooled analysis in 
this study demonstrated a statistically signifi‑
cant effect of depression on survival [82]. This 
finding is corroborated by the results of other 
reviews of depression in HNCs, breast, lung, 
brain, skin, and hematologic cancers [83–85]. Of 
note, depression may lead to treatment inter‑
ruption and reduced compliance (behavioral 
effect), which affect treatment response (bio‑
logical effect) [46, 51] and even increase suicidal 
thoughts [86]. Despite the establishment of an 
association between depression and survival in 
patients with HNC, it is important to emphasize 
that the strength, mechanisms, and etiology of 
this association remain unclear [83]. Therefore, 
a multi-institutional study is warranted to inves‑
tigate this association, depression screening, and 
its management interventions [83]. Most impor‑
tantly, it remains to be ascertained whether 
depression is an independent prognostic factor 
of outcome in patients with HNC [55]. This is 
particularly important considering other reports 
that have suggested no association between 
depression and overall survival in patients with 
HNC [87], so more evidence is thus needed to 
establish depression as a risk factor for disease 
progression [84].

Apart from receiving the diagnostic news of 
cancer, and uncertainty regarding treatment and 
its outcome, several other factors may exacerbate 
the level of depression in patients with HNC. 
These include demographic factors, such as sex, 
absence of active social network, and marital 
status (unmarried). For example, mental health 
disorders, treatment delays, and body image 
disturbance are prevalent in female patients. 
Remarkably, these are predictors for depression 
that can reduce the chance of survival [52, 88]. 
In addition, ineffective coping strategies [89], 
risk of suicide [90], unhealthy lifestyle, and con‑
tinued alcohol use after diagnosis are reported 
to have an adverse effect on survival [91, 92]. 
Therefore, screening for depression [51, 87] and 
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mental health disorders [52] and depression 
intervention strategies are warranted to improve 
overall survival [50]. Also, social support should 
be considered as part of standard care for man‑
aging HNC, since patients with reduced or no 
social support from families were significantly 
more likely to develop depression [66, 93].

In studies conducted in Canada, Germany, 
and Taiwan, socioeconomic status correlated 
significantly with survival [59–61, 94]. Patients 
with HNC with higher income status were asso‑
ciated with higher survival, and this was espe‑
cially seen in oropharyngeal cancer compared 
with other subsites [60]. The authors suggested 
that this may indicate indirect evidence of the 
prevalence of papillomavirus (HPV)-positive 
HNC in higher socioeconomic group, although 
there appears to be no evidence to suggest that 
HPV-positive HNC is more prevalent in patients 
with high social economic status [60]. However, 
this disparity between socioeconomic groups 
may further make a case for unequal treatment, 
and tends towards confirming the significant 
impact of socioeconomic deprivation on over‑
all survival for patients with HNC, especially in 
Canada [60]. Hence, special attention should be 
paid to clinical care of patients with HNC with 
lower socioeconomic status [95].

Our review has summarized information 
about important psychological and psychoso‑
cial factors from the last decade that affect the 
QoL in HNC survivors, but it has a number of 
limitations. Firstly, the review considered the 
psychological factors throughout the disease 
trajectory. However, the level of psychological 
burden experienced by patients with HNC varies 
before, during, and after treatment, respectively. 
Therefore, each of these would merit a distinct 
study. In addition, not all the included studies 
were required to have measured the psychologi‑
cal factors prior to HNC treatment to rule out 
the possibility of reverse causality (the treatment 
affecting psychological factors). The efficacy of 
psychological (e.g., distress) intervention for 
patients with HNC is warranted in future studies. 
In summary, our review accepted the hypothesis 
that there is a variability in experiencing distress 
among patients with HNC, and that higher lev‑
els of distress correlate with poorer treatment 
outcomes. In addition, it further confirmed the 

hypothesis that traits such as neurotic personal‑
ity, low social support, and a history of psycho‑
logical problems are associated with worse treat‑
ment outcomes. Finally, our review accepted the 
hypothesis that knowing these psychological 
factors will help to define methods to assist HNC 
survivors deal with these adverse symptomatic 
sequelae that are capable of imposing significant 
psychological and physical burdens on patients 
with HNC after treatment.

CONCLUSION

Our review demonstrated strong negative asso‑
ciations between psychological variables and 
both QoL and survival of patients with HNC 
during their treatment trajectory. Psychological 
aspects also affect patients’ social life. Psycho‑
logical distress may thus not only be present in 
patients but also in their caregivers. Therefore, 
multidisciplinary interventions become impera‑
tive to improve HNC survivors’ QoL. Remark‑
ably, a successful treatment or a patient’s satis‑
factory medical care does not necessarily mean 
that the patient is free from psychological bur‑
den. As a result, continuous routine screening 
at every stage of the disease trajectory is encour‑
aged to identify patients who are at a high risk 
of psychological burden. For reproducibility 
and homogenization of findings, a systematic 
and standardized QoL measurement frame‑
work should be developed. This will enhance 
a uniform understanding of the relationships 
between the QoL and psychological variables 
among post-treatment HNC survivors in vari‑
ous studies. Future studies should also examine 
the impact of distress interventions on treat‑
ment response. Such studies could inform the 
development of insightful interventions and 
supportive care strategies to improve QoL in this 
population.

Disclaimer.  The views expressed in this arti‑
cle are those of the authors and do not necessar‑
ily reflect the position or policy of the Depart‑
ment of Veterans Affairs or the United States 
government.
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