
Purpose: To evaluate the effects on the long-term survival 
of psychiatric disorders, inflammation, malnutrition, and 
radiotherapy (RT)-related toxicity in patients with locally 
advanced head and neck cancer.

Methods: Included were 47 patients who received RT for 
non-metastatic locally advanced head and neck cancer. The 
diagnosis of psychiatric disorder was made by the Diagnostic 
and Statistical Manual of Mental disorders (4th edn) (DSM-
IV) criteria. Malnutrition was defined as weight loss >5% of 
baseline during RT. Interleukin 1β (IL-1β), IL-6, and tumor ne-
crosis factor-alpha (TNF-α) were analyzed by enzyme-linked 
immunosorbent assay (ELISA). RT-related acute toxicity was 
evaluated once a week using the National Cancer Institute 
Common Toxicity Criteria (NCI-CTC) version 2.0.

Results: The mean patient age was 57.3±11.4 years (range 
33-80); 42 (89.4%) patients were male. Mean disease-free 
(DFS) and overall survival (OS) were 53 and 55 months, 
respectively. Mean DFS was significantly lower in patients 
with psychiatric disorder compared with those without (35 

vs 59 months, p=0.013) and the same applied for mean OS 
(41 vs 61 months, p=0.008). There was no significant dif-
ference between patients with and without malnutrition in 
terms of OS. Similarly, no significant difference was seen 
between patients with and without RT-related toxicities in 
terms of OS. Age, psychiatric disorder, T status, and stage 
differed significantly between these groups (p<0.10) in uni-
variate analysis. The multivariate Cox regression analysis 
identified that the OS was significantly associated only 
with psychiatric disorder (odds ratio/OR: 3.22, 95% confi-
dence interval/CI: 1.29-8.41, p=0.013).

Conclusion: Psychiatric disorders had unfavorable effects 
on OS in patients with locally advanced head and neck can-
cer. Inflammation, malnutrition and RT-related toxicity 
had no significant impact on OS.
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Overall cancer incidence in patients with psy-
chiatric disorder doesn’t differ from that in the 
general population [1]. On the other hand, sev-
eral studies revealed higher cancer mortality in 
psychiatric patients, and several possible mech-
anisms were proposed; for example, psychiatric 
patients are more likely to have metastases at 
diagnosis and less likely to receive specialized 

therapeutic interventions [1,2]. The diagnosis of 
cancer induces distress and head and neck cancer 
patients are one of those with the highest distress 
levels among all cancer patients [3].

In patients with head and neck cancer, mal-
nutrition is a very common complication. Several 
factors affect the development of malnutrition in 
these patients. They include cancer-induced cata-

JBUON 2015; 20(3): 886-893
ISSN: 1107-0625, online ISSN: 2241-6293 • www.jbuon.com
E-mail: editorial_office@jbuon.com

ORIGINAL ARTICLE



Factors influencing survival in Head & Neck cancer 887

JBUON 2015; 20(3):887

bolic factors such as TNF-α and interleukins, the re-
duction in dietary intake resulting from factors such 
as tumor, RT-, or chemotherapy-induced dysphagia, 
mucositis or nausea, and poor eating habits associ-
ated with excessive alcohol consumption [4,5]. 

An increase in RT-related toxicity contributes 
to both malnutrition and psychosocial problems 
in patients with head and neck cancer. Several 
factors including change the timings of meals, 
increased number of meals, limited selection of 
food, and the need for special cooking methods of 
the food result in that the patients with head and 
neck cancer eat not in an easy social environment. 
Furthermore, changes in the facial appearance 
(dysmorphia) may contribute to social isolation 
and psychological disorders [6].

Inflammation is a recognized hallmark of can-
cer that substantially contributes to the develop-
ment and progression of malignancies [7]. Inflam-
mation may predict survival in some cancers [8,9]. 

In the present study, we aimed to evaluate the 
effects on OS of psychiatric disorders, inflamma-
tion, malnutrition, and RT-related toxicity in pa-
tients with locally advanced head and neck cancer.

Methods

Patients

This study included 47 patients with locally ad-
vanced head and neck cancer. The study protocol was 
approved by the local ethics committee. Informed con-
sent was obtained from all patients subjected to study 
procedures. Patients were excluded if they were <18 
years old, had metastatic disease, had early stage dis-
ease, had severe concurrent diseases such as heart fail-
ure and renal failure, had a history of any other cancer, 
were not suitable for RT, had a history of any psychi-
atric disorder and/or received antidepressant drugs 
before the diagnosis of head and neck cancer, had a 
history of inflammatory disease such as systemic vas-
culitic, inflammatory bowel disease, connective tissue 
disease, were using any other drug that could interfere 
with immunological parameters or if they refused to 
give consent. 

Malnutrition was defined as weight loss >5% of 
baseline during RT. Survival was measured from the 
date of diagnosis until death or last clinical evaluation. 
For staging, the 7th edition of the American Joint Com-
mittee on Cancer (AJCC) cancer staging was used [10].

Psychiatric examination and psychometric tests

All psychiatric interviews and psychometric tests 
were performed by the same experienced psychiatrist 
before RT. The diagnosis of a psychiatric disorder was 
made by the Diagnostic and Statistical Manual of Men-
tal Disorders (4th edn; DSM-IV) criteria [11].

Blood samples

Blood samples were taken from all patients for 
laboratory examinations such as complete blood count 
and erythrocyte sedimentation rate (ESR) on the same 
day on which the psychiatric evaluation was performed. 
On the other hand, blood samples, which were taken for 
biochemical examinations including interleukin 1β (IL-
1β), IL-6, and TNF-α were immediately centrifuged and 
stored at -80 ºC until used. IL-1β, IL-6 and TNF-α were 
analyzed by ELISA assay (BioSource, Belgium). 

Radiotherapy and chemotherapy 

Patients were irradiated using 6 MV Linear Accel-
erator Beams (Varion CDX 2300). RT was curative for 
the majority of the patients (N=30; 63.8%); adjuvant RT 
was delivered to the remaining 17 (36.2%) patients. RT 
was given through two parallel opposite lateral fields 
to the cervical lymph nodes as well as to the primary 
tumor sites through anterior field to the inferior cervi-
cal and the supraclavicular lymph nodes. RT was deliv-
ered in 1.8-2.0 Gy/day, 5 days a week (total 60-70 Gy 
with spinal cord protection at 46 Gy). Cisplatin 50 mg/
week was given concomitantly.

Toxicity evaluation

RT-related acute toxicity was evaluated once a 
week using the National Cancer Institute Common 
Toxicity Criteria (NCI-CTC) version 2.0 [12].

Statistics

SPSS 15.0 software (SPSS Inc, Chicago, Ill) was 
used for statistical analyses. DFS and OS were estimat-
ed using the Kaplan-Meier method and the log rank 
test was used for comparison of outcomes. Mortality 
risks were analyzed using the multivariate Cox regres-
sion model in which we included (in a backward-wald 
manner) all the significant variables from the univari-
ate analysis. A p value of <0.05 was considered signif-
icant.

Results

The mean patient age was 57.3±11.4 years 
(range 33-80); 42 (89.4%) of the 47 patients were 
male. The type of head and neck cancer was la-
ryngeal in 23 (48.9%), pharyngeal in 13 (27.7%) 
(nasopharyngeal in 11 and hypopharyngeal in 2 
patients), salivary gland in 5 (10.6%), oral cavi-
ty in 3 (6.4%), nasal cavity/paranasal sinus in 1 
(2.1%), and neck metastasis with unknown prima-
ry site in 2 (4.3%) patients. Disease stage was II in 
5 (10.6%), III in 12 (25.5%), IVa in 28 (59.6%), and 
IVb in 2 (4.3%) patients.

Mean DFS and OS were 53 and 55 months, 
respectively.
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Figure 1 shows DFS according to psychiatric 
disorder. The estimation of DFS by Kaplan-Mei-
er was significantly lower in patients with psy-
chiatric disorder than in those without (35 vs 59 
months, p=0.013).

Figure 2 shows OS according to psychiatric 
disorder. OS was significantly lower in patients 
with psychiatric disorder than in those without 
(41 vs 61 months, p=0.008).

Number of patients, OS and p value accord-
ing to patient characteristics are shown in Table 
1. Age, psychiatric disorder, and T status were the 
characteristics that significantly influenced OS 
(p=0.022, p=0.008, and p=0.049, respectively). 

Univariate and multivariate analyses were 
performed to identify the risk factor(s) related to 
OS. Table 2 shows the results regarding all vari-
ables examined in univariate analysis as poten-
tial risk factors for OS. Four of the factors (age, 
psychiatric disorder, T status, and stage) differed 
significantly between these groups (p<0.10) in 
univariate analysis. Three of these significant var-
iables (age, psychiatric disorder and stage) in the 
univariate analysis were included in the multi-
variate Cox regression analysis for mortality risk. 
T status was not included because stage was in-
cluded in the multivariate analysis, which showed 
that only psychiatric disorder was significantly 
associated with OS.

Discussion

The results of this study evaluating the effects 

of psychiatric disorder, inflammation, malnutri-
tion, and RT-related toxicity on OS in patients un-
dergoing RT for head and neck cancer are notable 
in several ways. Firstly, a significant proportion 
(29.8%) of patients with locally advanced head 
and neck cancer had a psychiatric disorder before 
beginning RT. This finding revealed that psychi-
atric disorders are likely overlooked and are not 
usually treated in this patient population. None 
of the patients with psychiatric disorder had pri-
or history of mental illness before the diagnosis 
of head and neck cancer. This shows that diagno-
sis of cancer itself is likely the cause of psychiat-
ric disorder. Second and the most striking result 
is that psychiatric disorder was the factor with 
greatest impact on OS. Finally, inflammation, 
malnutrition, and RT-related toxicity had no sig-
nificant impact on OS.

The association between cancer and malnutri-
tion has been known for a long time. Malnutrition 
can develop at all stages of cancer. The overall 
prevalence of malnutrition, regardless of cancer 
type, is about 40% [13], particularly high among 
patients with gastrointestinal or head and neck 
malignancies [14]. The aetiology of malnutrition 
in cancer patients is multifactorial; deficient in-
take, metabolic disturbances, absorption disor-
ders, and abnormal intestinal losses [15]. Malnu-
trition is a serious problem in patients with head 
and neck cancer and can increase the frequency 
of complications, such as impaired wound heal-
ing, reduced immune function and decreased tol-
erance to surgery, RT and chemotherapy, as well 

Figure 1. Disease-free survival according to presence 
or absence of psychiatric disorder (p=0.013).

Figure 2. Overall survival according to presence or 
absence of psychiatric disorder (p=0.008).
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as reduced quality of life [16-19]. In addition, it 
may have unfavorable effect on short-term mor-
tality and OS in cancer patients, including head 
and neck cancer [20,21]. On the other hand, in the 
present study we found no significant difference 
between patients with malnutrition and those 
without malnutrition with regard to OS rates. 

RT has serious early and late side effects on 
swallowing that manifest as dysphagia. In the 
early post-RT period, the side effects including 
severe dry mouth, stomatitis, superficial mucosal 
ulceration, taste disorders, bleeding, pain, and 
mucositis may develop [22]. On the other hand, 
in the late period, the side effects including os-
teoradionecrosis, trismus, oral flora changes, den-
tal caries, taste changes, and strictures may oc-
cur [23]. As expected, toxicity also increases with 
RT increasing doses. Oral mucositis is a common 
complication developed during RT in patients 
with head and neck cancer. Its initial phase starts 
immediately after radiation. Then, damage of the 
basal epithelial cells develops by the generation 
of reactive oxygen species which is followed by 
production of pro-inflammatory cytokines such as 
TNF-α, IL-1 and IL-6 that lead to tissue damage 
[24]. In patients who developed mucositis dur-
ing RT for head and neck cancer, induction of cy-
tokines such as TNF-α and IL-1 has been shown by 
immunocytochemical staining [25]. In addition, 
cisplatin-based concomitant chemoradiotherapy 
increases toxicities, including oral mucositis in 
patients with head and neck cancer [26]. Although 
malnutrition and RT-related toxicity may affect 
short-term outcomes, they appear to have no sig-
nificant effects on OS in patients with locally ad-
vanced head and neck cancer.

Appropriate immune response is determined 

Table 1. Number of patients, overall survival and  
p value according to patient characteristics

Characteristics
Number of 

patients 
(%)

Survival
Months (95% CI) p value

Age (years) 0.022

≥65 14 (29.8) 41 (0.67-81.34)

<65 33 (70.2) 60.07 ± 4.38* 

Gender 0.458

Female 5 (10.6) 55 (0-119.41)

Male 42 (89.4) 55.87 ± 4.14*

History of 
smoking 0.881

Absence 7 (14.9) 54.00 ± 9.12*

Presence 40 (85.1) 54.85 ± 4.27*

History of drink-
ing 0.830

Absence 34 (72.3) 52.48 ± 4.48*

Presence 13 (27.7) 57.92 ± 6.86*

Chemotherapy 0.829

Absence 15 (31.9) 48.60 ± 6.79*

Presence 32 (68.1) 56.35 ± 4.48*

Co-morbid 
disease 0.804

Absence 31 (66.0) 55.48 ± 4.65*

Presence 16 (34.0) 52.45 ± 6.67*

Malnutrition 0.463

Absence 14 (29.8) 53.86 ± 6.86*

Presence 33 (70.2) 54.41 ± 4.56*

Psychiatric 
disorder 0.008

Absence 33 (70.2) 60.68 ± 4.21*

Presence 14 (29.8) 41 (0.67-81.34)

Severe dyspha-
gia 0.552

Absence 17 (36.2) 54.00 ± 4.28*

Presence 30 (63.8) 61.06 ± 8.02*

Severe muco-
sitis 0.232

Absence 41 (87.2) 53.51 ± 4.24*

Presence 6 (12.8) 63.00 ± 8.22*

Severe derma-
titis 0.213

Absence 23 (48.9) 65.00  
(36.67-93.33)

Presence 24 (51.1) 59.11 ± 5.16*

Severe nausea 0.552

Absence 41 (87.2) 65.00  
(36.67-93.33)

Presence 6 (12.8) 59.11 ± 5.16*

T status 0.049

T1-2 15 (31.9) 60.57 ± 4.61*

T3-4 32 (68.1) 50.03 ± 4.94*

N status 0.631

N0 17 (36.2) 52.47 ± 6.35*

N1-3 30 (63.8) 54.86 ± 4.74*

Stage 0.292

II 5 (10.6) 67.25 ± 0.65*

III 12 (25.5) 59.25 ± 6.37

IVA 28 (59.6) 49.60 ± 5.34*

VIB 2 (4.3) 41.50 ± 14.50*

* mean ± standard deviation,  CI: confidence interval
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by different molecular variables including the type 
and amount of antigen, kind of antigen presenta-
tion, type of the antigen presenting cell, individ-
ual genetic predisposition, or the microenviron-
ment. In head and neck cancer, microenvironment 
affects profoundly the immune functions [27]. Tu-
mor-induced or spontaneous production of numer-
ous immune suppressive mediators contribute to 
these immune dysfunctions [27,28]. It has been 
shown that head and neck squamous cell carcino-
mas cells secrete high levels of various cytokines 
involved in indirect modulation mechanisms of 
immune responses and proangiogenic processes 
[27,29]. Two of these cytokines are IL-1 and IL6. 
The functions of IL-1 are cytokine secretion and 
gelantine production whereas IL-6 is involved in 
inflammation regulation and antiapoptosis [27]. 
Gelatinases (GLs) belong to a family of enzymes 
known as matrix metalloproteinases, which are 
produced by both normal and neoplastic cells. 
Mann et al. observed increase in GL expression 

by TNF-a in both established tumor cell lines and 
primary cultures of head and neck squamous cell 
carcinoma and suggested that TNF-a played a role 
in the regulation of GL  expression by tumor cells 
during invasion and metastasis [30]. Despite the 
extremely complex relationships between inflam-
mation and cancer, in the present study we found 
that the OS rates were not significantly associated 
with inflammatory markers and cytokines includ-
ing IL-1, IL-6, and TNF-a. This may imply that 
perhaps there are other factors, which are more 
effective than inflammation in impacting progno-
sis in patients with head and neck cancer.

Cancer, a potentially life-threatening disease, 
presents a challenge for the patients’ psychologi-
cal adjustment and ability to cope [31]. Depression 
and anxiety in cancer patients are very important 
negative factors because they have been shown to 
be associated with worse outcomes such as poorer 
quality of life and performance status, decreased 
adherence to treatment and need for increased 

Table 2. Univariate and multivariate analysis of risk factors for overall survival

Univariate analysis Multivariate analysis

Risk factors OR (95% CI) p value OR (95% CI) p value

Age (year) 1.05 (1.00-1.09) 0.035 - -

Gender (female vs male) 1.59 (0.46-5.45) 0.463 - -

History of smoking (presence vs absence) 1.01 (0.32-3.79) 0.881 - -

History of drinking (presence vs absence) 1.12 (0.40-3.11) 0.830 - -

Co-morbid disease (presence vs absence) 1.13 (0.43-2.98) 0.805 - -

Interleukin 1  0.84 (0.47-1.52) 0.572 - -

Interleukin 6 1.01 (0.99-1.03) 0.462 - -

Tumor necrosis factor-alpha 1.02 (0.87-1.19) 0.819 - -

High-sensitive C-reactive protein 1.02 (1.00-1.03) 0.100 - -

White blood cell count 1.04 (0.88-1.22) 0.677 - -

Erythrocyte sedimentation rate 1.00 (0.98-1.01) 0.509 - -

Malnutrition (presence vs absence) 1.51 (0.50-4.54) 0.467 - -

Body mass index 0.91 (0.81-1.02) 0.092 - -

Hemoglobin 0.96 (0.77-1.19) 0.698 - -

Psychiatric disorder (presence vs absence) 3.29 (1.29-8.41) 0.013 3.22 (1.29-8.41) 0.013

Severe dysphagia (presence vs absence) 1.80 (0.73-4.47) 0.202 - -

Severe mucositis  (presence vs absence) 3.19 (0.43-23.91) 0.259 - -

Severe dermatitis (presence vs absence) 1.78 (0.71-4.48) 0.220 - -

Severe nausea (absence vs presence) 1.55 (0.36-6.74) 0.556 - -

T status (T3-4 vs T1-2) 3.23 (0.94-11.11) 0.063 - -

N status (N0 vs N1-3) 1.27 (0.48-3.35) 0.632 - -

Stage (stage 4a-4b vs stage 2-3) 2.79 (0.92-8.45) 0.069 - -

Chemotherapy (yes vs no) 1.11 (0.42-2.93) 0.830 - -

OR: odds ratio, CI: confidence interval
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medical care. Furthermore, depression can predict 
mortality in cancer patients [32-35]. 

Head and neck cancer patients have the high-
est distress levels among all cancer patients [3]; 
the incidence of suicide is more than 4-fold higher 
than in the general population [36], and 22-57% 
of cancer patients have depression and/or anxiety 
symptoms [37-40]. Similarly, in the present study, 
the frequency of psychiatric disorder was very 
high (approximately 30%). 

In several studies, it has been shown that 
depression reduces survival in patients with 
cancer and, by contrast, psychosocial treatment 
increases significantly survival [41,42]. Recent-
ly, Chan et al. evaluated the effects of depres-
sion and anxiety on mortality in a mixed can-
cer group of patients including head and neck 
cancer and found that the mean survival was 
significantly lower in cancer patients with psy-
chiatric morbidity compared to those without, 
and remained associated with worse survival af-
ter adjusting for demographics and cancer stage 
on a Cox proportional hazards model [35]. Simi-
larly, we found that OS rates were significantly 
lower in patients with psychiatric disorder and 
psychiatric disorder was the only parameter af-

fecting OS in multivariate analysis. 
Individuals with psychiatric disorders have 

less healthy lifestyles than the general popula-
tion [43]. The frequency of smoking and heavy al-
cohol use are higher in patients with psychiatric 
disorders than in the general population [44,45] 
and they are more likely to have a poor diet [46]. 
Cradock-O’Leary et al. have observed that use of 
medical care varies by psychiatric diagnosis and 
young adults with schizophrenia and posttrau-
matic stress and adults of all ages with bipolar 
disorder have an especially high risk of not re-
ceiving general medical services [47]. In addition, 
patients with mental illness usually have medical 
comorbidities, they are unemployed, live alone 
and have low socioeconomic status [48,49]. There-
fore, it is not surprising that patients in the pres-
ent study with psychiatric disorder had shorter 
survival rates than those without.

In conclusion, the prevalence of psychiatric 
disorder was very high in patients with locally 
advanced head and neck cancer before beginning 
RT. Psychiatric disorder had unfavorable effects 
on the patient OS. However, inflammation, mal-
nutrition, and RT-related toxicity were not proved 
to significantly impact OS.
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