
e1

Predictors of HRQoL in Serbian patients with HNCMed Oral Patol Oral Cir Bucal-AHEAD OF PRINT - ARTICLE IN PRESS

Journal section: Oral Surgery
Publication Types: Research

Predictors of health-related quality of life 
in Serbian patients with head and neck cancer

Miloš Čanković 1,2, Milan Tešić 3, Marija Jevtić 1,4, Dejan Stevanović 5, Milan B. Jovanović 6,7, Dejan Kostić 8,9, 
Jadranka Antić 10, Sanja Krejović Trivić 6,11

1 University of Novi Sad, Faculty of Medicine
2 Dentistry Department, Oral medicine section, Novi Sad, Serbia
3 Military Medical Academy, Clinic for Maxillofacial surgery, Belgrade, Serbia
4 Institute of Public Health of Vojvodina, Novi Sad, Serbia
5 Clinic for neurology and psychiatry for children and youth, Belgrade, Serbia
6 University of Belgrade, Faculty of Medicine
7 Clinical Hospital Center Zemun, Department of ENT and Maxillofacial surgery, Belgrade, Serbia
8 University of Defense, Faculty of Medicine of Military Medical Academy
9 Military Medical Academy, Institute of Radiology, Belgrade, Serbia
10 University Clinical Center of Serbia, Clinic for Endocrinology, Diabetes and Metabolic Disease, Department of Endocrine 
tumors, Belgrade, Serbia
11 University Clinical Center of Serbia, Clinic for ENT and Maxillofacial surgery, Belgrade, Serbia

Correspondence:
Military Medical Academy, 
Clinic for Maxillofacial surgery
No. 17 Crnotravska Street, Belgrade, Serbia
dr.milantesic@gmail.com

Received: 17/12/2021
Accepted: 24/01/2022

Abstract
Background: The aim of this study was to identify predictors of the Health-Related Quality of Life (HRQoL) in 
patients with head and neck cancers (HNCs).
Material and Methods: In total, 345 patients with HNCs were interviewed. A self-report questionnaire was ad-
ministered to collect data about demographic characteristics, health status, smoking, alcohol consumption habits, 
and HRQoL. It were used the EORTC Instruments - Quality of Life Questionnaire-Core 30-questions (QLQ-C30), 
Quality of Life Questionnaire - Head and Neck Module 35-questions (QLQ-H&N 35) and OHIP-14 instrument for 
HRQoL assessments. Clinical information and treatment data were collected from medical records.
Results: Five groups of HRQoL predictors were identified: demographic, socioeconomic, behavioral, psycho-
physical, and clinical/treatment. These HRQoL predictors had a strong (i.e., age, level of social support and social 
contact, level of education, depression, fatigue, presence of gastrostomy, comorbidities, and use of pain medica-
tions and supplements), a moderate (i.e., marital status, smoking, sexuality problems, time since diagnosis, pres-
ence of tracheostomy, and side effects outcomes of radio and chemotherapy) and a small impact (i.e., employment/
financial difficulties, tumor site and stage, and surgical procedure).
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Introduction
The term head and neck cancer (HNC) refer to the pri-
mary tumors originating from the structures of the lar-
ynx, pharynx, oral cavity, paranasal cavities, and sali-
vary glands (1). Tobacco and alcohol use are a leading 
cause of HNC in about 75% of cases, and in addition to 
that, human papillomavirus (HPV) is the cause in 70% 
of cases of oropharyngeal carcinoma (2).
The standard in the treatment of HNC is based on 
tumor site and TNM stage (2). Early stages (I/II) are 
treated with a single modality therapy - surgery or 
radiotherapy (RT), depending on the tumor site and 
its extent, expected cure rate, as well as functional 
outcome and cosmesis (physical disfigurement; (2). 
Patients in advanced stages (III/IV) are treated with 
multimodal therapy, which includes surgery, RT and 
chemotherapy (CHT; (2). Thus, as HNC affects the 
physical structures necessary for normal functions 
(speech, chewing, swallowing, breathing, etc.), and 
therapy can lead to the deformities that negatively 
reflect psychosocial functioning, it is of great inter-
est to evaluate the biopsychosocial consequences of 
the HNC and its modality treatment (1), especially 
if viewed form experiential frame of patients' (3). To 
achieve this goal, clinical studies require a response to 
treatment, survivorship and HRQoL (1-3).
Therefore, studies found a large number of clinical, 
therapeutic and socio-behavioral factors that are impor-
tant predictors of the HRQoL of these patients (1,4-8). 
Some of the predictors with the strongest negative im-
pact were the presence of a feeding tube and comorbidi-
ties (4). Predictors with moderate negative impact were 
the time since diagnosis, tracheotomy, modality treat-
ment with the RT and CHT, tumor site and stage (4-6,9), 
while demographic data - age, unemployment, marital 
and socioeconomic status (8,10), behavioral data - al-
cohol consumption and smoking (2), sexual habits (11), 
family problems and social support (12) and psychic 
distress and depression (13) proved to be significant 
indicators to consider when deciding on conducting a 
treatment procedure.
Clinical characteristics as significant predictors of func-
tional status are tumor attribute - site and stage, and 
modality treatment - surgery, RT and CHT (5,6,9,14). 
Modality treatments combined together, may cause side 
effects that can be very limiting for the patients (9). 
This, observed in the physical status, can lead to the 
lower value of body mass index due to malnutrition and 

loss of muscle mass (15), and consequently has reper-
cussions on performing basic and Instrumental Activi-
ties of Daily Living (ADLs/IADLs; (16).
A number of cross-sectional studies have evaluated the 
predictors of HRQoL in a sample of patients with pri-
mary cancer at specific site and/or treated with specific 
therapeutic modality (1,6). Very little studies (1,3,4,9), 
and none in Serbia, have been conducted on patients 
with different site of HNC treated with a combination 
of treatment modalities; all together, as part of a larger 
intervention. This study aimed to determine the asso-
ciation of demographic, socioeconomic, and behavioral 
risk factors, as well as the clinical characteristics of the 
disease and the therapeutic models of treatment with 
HRQoL in patents with HNC.

Material and Methods 
- Participants
This is a cross-sectional study, conducted at the ENT 
Department with Maxillofacial surgery of Clinical Hos-
pital Centre Zemun, Belgrade, Serbia, in a period Janu-
ary the 1st 2014 - June the 30th 2018. The participation 
was on voluntary basis and to all participants was first 
explained the aim of the study, and then they signed 
provided written informed consent. The inclusion cri-
teria were: patients with a histopathologically verified 
diagnose of squamous cell carcinoma of HN structures; 
upon completion and/or during the therapeutic proce-
dure (surgical treatment or surgical treatment and/or RT 
and CHT); age, 18 years old or older.
Data for all analyses were available for 345 patients with 
HNC. The clinical characteristics of disease were col-
lected from medical records: diagnosis (based on histo-
pathological conformation), time since diagnosis, tumor 
site and stage (TNM classification), treatment modal-
ity (surgery, surgery with RT and/or CHT), presence of 
percutaneous gastrostomy (PEG) and tracheostomy (at 
the time of survey). Depending on the performed sur-
gery, all patients were classified into two groups: those 
with non-mutilant (surgical excision i.e., extirpation of 
tumor without anatomical and functional deficits) and 
with mutilant (in addition to surgical excision i.e., ex-
tirpation, tissue resection and/or neck dissection was 
performed which resulted by anatomical and functional 
deficits). The modality treatment for each patient was 
decided by an oncological team within the standard 
treatment protocols. Basic and clinical characteristics 
of the patients are given in Table 1.

Conclusions: Study identified nineteen predictors that had significant, moderate and small impact on the HRQoL of 
patients with HNCs. Some of the predictors, like levels of social support and social contact, depression, and comor-
bidities could be targets for innervations to improve HRQoL.

Key words: Quality of Life, oral health, combined modality therapy, treatment outcome.
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status (19). The total score is the sum of all answered 
items and can range from 0 to 56. The higher the score, 
the worse the impact on oral health (19). The Serbian 
version was previously developed and validated for 
HNC patients (20).
- European Health Interview Survey - EHIS.
Background data (demographic and socio-economic), 
health status (including comorbidities) and health deter-
minants (life style) were assessed using the EHIS (21). 
The Serbian version of the EHIS was provided by the 
Institute of Public Health of Serbia “Dr Milan Jovanović 
Batut”. The EHIS survey incorporated several validat-
ed instruments, including: Oslo Social Support Scale 
(OSSS-3), Personal Health Questionnaire Depression 
Scale (PHQ-8), and basic and instrumental ADLs (21).
The OSSS-3 has three items measuring levels of social 
support (22). The total score is the sum of the ques-
tions answered and can be in a range of 3 to 14, where 
a higher score indicates a higher level of social sup-
port. The total score is divided into three groups of 
support level: low (3-8 score), moderate (9-11 score) 

- Instruments
- European Organization for Research and Treatment of 
Cancer (EORTC) QLQ-C30 and QLQ-H&N35.
The QLQ-C30 is a 30-item instrument for HRQoL as-
sessments that covers the cancer specific symptoms, 
treatment side-effects, and functional problems for all 
cancer patients (17). The items are grouped into six 
functional scales and nine symptom scales. TheQLQ-
H&N35 is a 35-item instrument for the assessment of 
symptoms associated specifically with HNC and its 
questions are grouped into seven subscales (18). For 
both instruments the answers were converted into lin-
ear scoring scale from 0 to 100, where scores of 100 
represent the best outcomes on the QLQ-C30 function-
ing scales and the worst outcomes on the QLQ-C30 
and QLQ-H&N35 symptom scales. A higher score of 
symptom scale represents a more pronounced problem, 
which gives a poorer HRQoL (17,18). The Serbian ver-
sions were provided by the EORTC Group.
- Oral Health Impact Profile - OHIP 14.
The OHIP-14 instrument has 14 items about oral health 

Basic characteristics of patients
Gender, n (%) 257 (74.5) Male s 88 (25.5) Female
Age: Mean (SD) years, Range 69.65 (11.04), 30–92
Educational level, n (%) 61 (17.7) Elementary s 231 (67.0) High sch. s 53 (15.3) College/University 
Employment status, n (%) 91 (26.4) employed s 31 (9) unemployed s 223 (64.6) retired 

Relationship status, n (%) 224 (64.9) in a relationship: marriage, extramarital affairs
121 (35.1) not in a relationship: single, widow/er

Alcohol drinking, n (%) 309 (89.6) once to twice per month or less
36 (10.4) once or more per week

Smoking, n (%) 248 (71.9) no s 61 (17.7) yes/sometimes s 36 (10.4) yes/daily 
Comorbidity, n (%), Number of 
comorbidities

18 (5.2) none s 38 (11) one s 90 (26.1) two s 70 (20.3) three
96 (27.8) four s 27 (7.8) five s 6 (1.7) six

Comorbidity type, n (%)

26 (7.5) asthma/chronic bronchitis/emphysema
77 (12.3) coronary heart disease s 9 (2.6) heart attack
238 (69) hypertension s 7 (2.0) stroke s 222 (64.3) spinal diseases/arthrosis
29 (8.4) diabetes s 12 (3.5) allergies s 5 (1.4) cirrhosis of the liver
27 (7.8) urinary incontinence s 105 (30.4) depression

Clinical characteristics of patients 
Time since diagnose 100 (29.0) < 1 month s 140 (40.6) 1 – 12 months s 105 (30.4) > 12 months

Primary tumor site 155 (44.9) oral cavity and/or pharynx (epi, oro, hypo - pharynx)
100 (29.0) larynx s 90 (26.1) other 

TNM stage, n (%) 236 (68.4) I-II s 109 (31.6) III-IV

Treatment type, n (%) 176 (51.0) surgery only s 113 (32.8) surgery with RT
13 (3.8) surgery with CHT s 43 (12.4) surgery with RT and CHT

Type of surgery, n (%) 152 (44.1) mutilant surgery s 193 (55.9) non-mutilant surgery
Current tracheotomy, n (%) 302 (87.5) no s 43 (12.5) yes
Current PEG tube, n (%) 321 (93.0) no s 24 (7.0) yes

n - sample size; SD - Standard Deviation; PEG - Percutaneous Endoscopic Gastrostomy

Table 1: Basic and clinical characteristics of patients (n = 345).
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and high (12-14 score).
The Personal Health Questionnaire (PHQ-8) has 8 
items related to depressive symptoms (23). The total 
score represents the sum of all the questions answered 
and it can range from 0 to 24. A score of 10 represents 
clinically relevant depressive symptoms.
The instruments for ADLs and IADLs measure basic 
and instrumental physical activities (24). All questions 
have answers rated on a 3-point Likert scale (from 0 = 
not at all, to 3 = no difficulty). The total score for ADLs 
is between 0 and 15, and for IADLs between 0 and 21. A 
lower score indicates a higher difficulty in performing 
basic and instrumental activities of a daily life.
- Data analysis
Regression analyses (i.e., forward stepwise method) 
were used to analyze HRQoL predictors considering 
the previous studies (4,25). The dependent variable was 
the score on the QLQ-C30 questionnaire, while inde-
pendent variables were all demographic and clinical pa-
rameters and individual symptoms from the QLQ-C30 
and H&N35 questionnaires. The number of respondents 
was determined according to the G * Power program 
(26). At least 220 subjects would be required to apply 
linear regression in the analysis of up to 20 predictor 
variables for α = 0.05 and power 1-β = 0.95. Since all 
of the participants did not answer all the questions, the 
sample size varied for different results (ADLs). A value 
of p < 0.05 is considered statistically significant.

Results
Demographic and socio-economic status, health status 
(including comorbidities) and health determinants of 
participants, as well as clinical characteristics are given 
in the Table 1.
- Influence of HRQoL predictors on HNC patients
Nine regression analyzes were conducted to test the de-
pendent variables of the six EORTC QLQ-C30 scales, 
OHIP scale, and the ADLs & IADLs scales, to deter-
mine predictors of HRQoL of HNC patients (Tables 2, 
Table 3).
In total 19 predictors had a significant, a moderate and a 
small impact on HRQoL, and these predictors are clas-
sified into five groups (Fig. 1).
Of all identified predictor variables, PEG tube was sta-
tistically associated with lower scores in 8 of 9 domains 
included in the HNC HRQoL (p<0.01). Comorbidity 
was a predictor of HRQoL that affected global, role, cog-
nitive and social functioning and should be observed as 
an independent variable in QoL research (p<0.05). Age 
influenced 4 of the 6 QLQ-C30 functional scales as well 
as the OHIP score and ADLs (p<0.05), while education 
level significantly affected most aspects of QoL includ-
ing 4 of the 6 QLQ-C30 functional scales, the OHIP 
score, and the ADLs/IADLs scales (p<0.05). Marital 
status influenced on physical functioning, global score 

and ADLs (p<0.01).
Employment/financial difficulties was a predictor of 
physical and social functioning (p<0.01), while analyzed 
separately, had impact on OHIP score, treatment type, 
tumor site and stage and time since diagnosis (p = 0.01). 
The level of social support and social contact (p≤0.01; 
p<0.05), as well as fatigue (p≤0.01; p<0.05), affected 5, 
i.e., 4 functional scales and the basic and instrumental 
ADLs. Pain and the use of painkillers and supplements 
had an impact on 5 of the 6 functional scales and on ba-
sic ADLs (p<0.01). Depression was statistically associ-
ated with lower scores in 4 of the 6 functional scales as 
well as with ADLs (p<0.05), and sexual problems had a 
similar impact, influencing 4 of the 6 functional scales 
and the OHIP score (p<0.05). Smoking, the presence of 
a tracheostomy and the time since diagnosis were pre-
dictors with moderate impact on QoL (p<0.05). Those 
who completed the questionnaires more than a year af-
ter their diagnosis had statistically higher QoL scores 
globally and for all five scales measuring functionality, 
compared to the other two groups (Bonferroni post-hoc 
analysis; p<0.01). Also, there is a significant statistical 
difference in the values of OHIP-14 scores in relation 
to the time since the diagnosis. Respondents surveyed 
between 1 and 12 months after diagnosis (when they 
are most likely to be receiving therapy) have the highest 
scores on the OHIP questionnaire (p<0.01).
Certain types of therapy, primarily a multimodal ap-
proach to the treatment that included both RT and 
CHT, showed to be moderate predictor of QoL with 
the greatest impact on H&N35 symptom scales: weight 
loss, diarrhea/constipation, nausea/vomiting, mouth 
opening problems and swallowing problems (p<0.01). 
In addition to this, regarding tumor site, results showed 
that patients with laryngeal cancer and oropharyngeal 
cancers, compared with patients with tumors of other 
site, had significantly higher scores of symptoms of 
fatigue, nausea and vomiting, insomnia, loss of ap-
petite and constipation (p<0.01). Patients with larynx 
cancer and oropharyngeal cancers (oral cavity and 
pharynx) and patients who underwent RT/CHT in ad-
dition to surgical treatment had higher OHIP scores, 
than patients with other cancer site and patients who 
underwent only surgical treatment (p<0.01). Also, 
groups with oropharyngeal cancers and larynx can-
cer had significantly lower scores of global, physical, 
emotional and social functioning compared to patients 
who had tumor of another site (p<0.01). However, we 
observed that cognitive and Role functioning scores 
were significantly lower only in patients with oropha-
ryngeal cancers, Table 4. Tumor stage (p<0.05) and 
performed surgery with negative anatomic and func-
tional outcomes (p<0.01) were significant in a group 
diagnosed with tumor in the stage III/IV, with small 
impact on HRQoL, see Table 3.
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PREDICTOR SCORE n β 
Coeff. SE t p 95% CI, 

Lower
95% CI, 
Upper

Impor-
tance

G
ro

up
 I 

– 
D

em
og

ra
ph

ic
 P

r. Marital status (single)
Physical FN 345 -3.66 1.26 -2.89 < 0.01 -6.15 -1.16 0.03
ADLs 239 -0.58 0.22 -2.66 < 0.01 -1.02 -0.15 0.05

Age < 75

Social FN 345 3.76 1.83 2.04 0.04 0.14 7.38 0.02
Role FN 345 6.63 1.96 3.38 < 0.01 2.78 10.49 0.06
ADLs 239 0.77 0.21 3.67 < 0.01 0.35 1.18 0.10
IADLs 239 1.40 0.40 3.46 < 0.01 0.60 2.20 0.09
OHIP 345 -2.12 1.02 -2.06 0.03 -4.13 -0.10 0.03

Age > 75 Physical FN 345 -5.63 1.44 -3.91 < 0.01 -2.80 -8.46 0.06

G
ro

up
 I

I –
 

So
ci

o-
ec

on
om

ic
 P

r.

Employment (retirement) OHIP 345 -2.17 0.86 -2.52 0.01 -3.86 -0.48 0.04
Financial difficulties
(low symptom level)

Physical FN 345 3.13 1.23 2.53 0.01 0.70 5.57 0.02
Social FN 345 4.77 1.88 2.53 0.01 1.06 8.48 0.03

Education level (elementary) Physical FN 345 -7.42 1.88 -3.95 < 0.01 -11.12 -3.73 0.07
Role FN 345 -8.73 3.10 -2.80 < 0.01 -14.85 -2.61 0.07
Cognitive FN 345 -7.64 2.85 -2.68 < 0.01 -13.25 -2.03 0.08
ADLs 239 -1.85 0.40 -4.54 < 0.01 -2.66 -1.05 0.20
IADLs 239 -2.55 0.48 -5.23 < 0.01 -3.51 -1.59 0.21

Education level (high school/
college)

OHIP 345 1.80 0.84 2.13 0.03 0.14 3.47 0.03
Global FN 345 7.08 1.39 5.07 < 0.01 4.33 9.82 0.10

G
ro

up
 I

II
 –

 B
eh

av
io

ra
l P

re
di

ct
or

s

Smoking status (no)
Global FN 345 -2.36 1.14 -2.30 0.02 -4.88 -0.39 0.02
Physical FN 345 -2.69 1.05 -2.54 0.01 -4.77 -0.60 0.02
Emotional FN 345 -3.96 1.14 -3.46 < 0.01 -6.21 -1.71 0.09

Social support (high)
Cognitive FN 345 6.07 1.60 3.79 < 0.01 2.92 9.23 0.10
Social FN 345 6.68 1.60 4.17 < 0.01 3.53 9.84 0.09
IADLs 239 0.94 0.43 2.17 0.03 0.09 1.80 0.03

Social support (low)
Global FN 345 -8.40 1.46 -5.73 < 0.01 -11.28 -5.52 0.14
Physical FN 345 -4.48 1.39 -3.21 < 0.01 -7.23 -1.74 0.04
Role FN 345 -9.45 2.15 -4.38 < 0.01 -13.69 -5.21 0.12

Social support (mediocre) Global FN 345 -2.77 1.13 -2.45 0.02 -4.99 -0.54 0.14

Social contact (low symptom 
level)

Global FN 345 5.56 1.49 3.71 < 0.01 2.60 8.51 0.05
Role FN 345 7.11 2.30 3.09 < 0.01 2.59 11.64 0.05
Cognitive FN 345 7.78 2.19 3.55 < 0.01 3.47 12.10 0.09
Social FN 345 6.79 2.23 3.04 < 0.01 2.40 11.17 0.05
IADLs 239 1.84 0.53 3.44 < 0.01 0.79 2.90 0.09

G
ro

up
 I

V
 –

 P
sy

ch
op

hy
si

ca
l P

re
di

ct
or

s

Sexuality
(high symptom level)

Global FN 345 -9.11 1.63 -5.58 < 0.01 -12.32 5.90 0.13
Physical FN 345 -4.42 1.52 -2.90 < 0.01 -7.41 -1.42 0.03
Role FN 345 -10.11 2.50 -4.03 < 0.01 -15.05 -5.18 0.09
Cognitive FN 345 -12.80 2.29 -5.57 < 0.01 -17.32 -8.29 0.22
Social FN 345 -10.20 2.28 -4.46 < 0.01 -14.69 -5.70 0.10

PHQ < 10

Global FN 345 6.46 1.83 3.52 < 0.01 2.85 10.07 0.05
Physical FN 345 7.04 1.74 4.03 < 0.01 3.61 10.47 0.06
Role FN 345 7.83 3.00 2.60 0.01 1.91 13.74 0.04
Emotional FN 345 9.71 2.17 4.46 < 0.01 5.43 14.00 0.15
Social FN 345 8.03 2.75 2.91 < 0.01 2.60 13.46 0.04
ADLs 239 0.73 0.32 2.23 0.02 0.08 1.38 0.03

Fatigue (low symptom level)

Global FN 345 3.90 1.62 2.39 0.02 0.70 7.10 0.02
Physical FN 345 5.19 1.54 3.35 < 0.01 2.14 8.23 0.04
Role FN 345 12.67 2.51 5.03 < 0.01 7.72 17.62 0.14
Social FN 345 10.40 2.36 4.39 < 0.01 5.74 15.06 0.10
ADLs 239 0.65 0.29 2.19 0.02 0.06 1.24 0.03
IADLs 239 2.61 0.50 5.16 < 0.01 1.61 3.61 0.21

n - sample size; β Coeff - β coefficient; SE - Standard Error; t – t – test; p - p value; CI - Confidence Interval; Pr. – predictors; FN – functioning; 
OHIP - Oral Health Impact Profile; PHQ - Personal Health Questionnaire; ADLs - Activities of Daily Living; IADLs - Instrumental Activities 
of Daily Living; PEG - Percutaneous Endoscopic Gastrostomy.

Table 2: Regression analysis of HRQoL predictors - Groups I - IV.
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PREDICTOR SCORE n β Coeff. SE t p 95% CI, 
Lower

95% CI, 
Upper

Impor-
tance

G
ro

up
 V

 –
 

C
lin

ic
al

 a
nd

 T
re

at
m

en
t P

re
di

ct
or

s

TNM stage (I-II) ADLs 239 0.66 0.23 2.87 < 0.01 0.20 1.12 0.06
Physical FN 345 2.24 1.10 2.03 0.04 0.07 4.41 0.01

Bodily pain (low level) Physical FN 345 4.88 2.04 2.38 0.01 0.86 8.91 0.02
H&N pain
(low symptom level)

OHIP 345 -5.61 1.37 -4.09 < 0.01 -8.31 -2.91 0.12
Role FN 345 6.59 2.26 2.91 < 0.01 2.14 11.05 0.04

Time since diagnosis
< 1 month

Social FN 345 -8.89 2.30 -3.86 < 0.01 -13.42 -4.36 0.11
Global FN 345 -5.04 1.54 -3.26 < 0.01 -8.08 -2.00 0.06
Role FN 345 -7.22 2.27 -3.18 < 0.01 -11.69 -2.75 0.06

Time since diagnosis
1-12 months

Social FN 345 -10.78 2.39 -4.50 < 0.01 -15.49 -6.07 0.11
Emotional FN 345 -3.64 1.66 -2.18 0.02 -6.92 -0.36 0.03
Global FN 345 -6.05 1.58 -3.81 < 0.01 -9.18 -2.93 0.06
Role FN 345 -7.07 2.34 -3.01 < 0.01 -11.68 -2.45 0.06

Weight loss (yes) Global FN 345 -4.80 1.40 -3.41 < 0.01 -7.56 -2.03 0.04
Emotional FN 345 -3.40 1.49 -2.27 0.02 -6.35 -0.46 0.04
Social FN 345 -4.95 2.16 -2.28 0.02 -9.21 -0.69 0.02
OHIP 345 2.67 1.10 2.42 0.01 0.50 4.84 0.04
IADLs 239 -1.92 0.47 -4.07 < 0.01 -2.85 -0.99 0.13

Diarrhea
(high symptom level)

Global FN 345 -7.13 2.92 -2.44 0.02 -12.87 -1.38 0.02
Physical FN 345 -6.06 2.68 -2.25 0.02 -11.35 -0.77 0.02
Emotional FN 345 -7.71 3.16 -2.43 0.01 -13.94 -1.48 0.04
Social FN 345 -9.66 4.33 -2.23 0.02 -18.18 -1.14 0.02

Comorbidities (none) Role FN 345 6.90 3.29 2.09 0.03 0.04 13.38 0.02
Global FN 345 5.81 2.11 2.75 < 0.01 1.65 9.97 0.03
Cognitive FN 345 6.56 3.16 2.07 0.03 0.33 12.79 0.03
Social FN 345 10.23 3.10 3.30 < 0.01 4.13 16.33 0.05

Constipation
(low symptom level)

Global FN 345 4.91 1.56 3.13 < 0.01 1.83 7.99 0.04
Physical FN 345 5.34 1.57 3.39 < 0.01 2.24 8.44 0.04
Role FN 345 6.29 2.43 2.58 0.01 1.50 11.09 0.03
Emotional FN 345 5.74 1.69 3.39 < 0.01 2.41 9.08 0.09
Cognitive FN 345 6.60 2.48 2.66 < 0.01 1.72 11.47 0.05

Pain killers (yes) Global FN 345 -7.51 1.59 -4.70 < 0.01 -10.64 -4.37 0.09
Physical FN 345 -6.51 1.42 -4.57 < 0.01 -9.31 -3.71 0.08
Role FN 345 -8.77 2.44 -3.59 < 0.01 -13.57 -3.97 0.07
Emotional FN 345 -6.99 1.41 -4.93 < 0.01 -9.78 -4.20 0.19
Social FN 345 -9.23 2.36 -3.91 < 0.01 -13.88 -4.59 0.08
ADLs 239 -0.69 0.28 -2.40 0.01 -1.25 -0.12 0.04

Tumor site (other) Cognitive FN 345 -2.89 1.45 -1.99 0.04 -5.76 -0.03 0.02
OHIP 345 2.62 1.08 2.42 0.01 0.49 4.74 0.04

Nausea & Vomiting
(high symptom level)

Physical FN 345 -5.29 1.60 -3.30 < 0.01 -8.44 -2.14 0.04
Social FN 345 -5.46 2.55 -2.13 0.03 -10.49 -0.43 0.02

Opening mouth problems 
(high symptom level)

Global FN 345 -3.37 1.16 -2.89 < 0.01 -5.67 -1.07 0.03
Physical FN 345 -2.11 1.05 -2.00 0.04 -4.18 -0.04 0.01
Social FN 345 -6.58 1.76 -3.74 < 0.01 -10.04 -3.12 0.07
OHIP 345 3.41 0.96 3.55 < 0.01 1.52 5.31 0.09

Swallowing problems (high) Social FN 345 4.48 2.17 2.06 0.04 0.20 8.77 0.02
Dietary supplements (yes) Global FN 345 -3.06 1.13 -2.69 < 0.01 -5.30 -0.83 0.03

Physical FN 345 -2.77 1.05 -2.62 < 0.01 -4.85 -0.69 0.02
Tracheostomy (no) Physical FN 345 7.08 1.46 4.84 < 0.01 4.21 9.96 0.09

OHIP 345 -2.73 1.30 -2.10 0.03 -5.29 -0.17 0.03
IADLs 239 1.55 0.70 2.21 0.02 0.17 2.93 0.03

Surgery (non-mutilant) OHIP 345 -3.46 1.26 -2.74 < 0.01 -5.94 -0.98 0.05
PEG tube (no) OHIP 345 -8.58 1.53 -5.58 < 0.01 -11.60 -5.56 0.22
PEG tube (yes) Global FN 345 -4.68 1.82 -2.56 0.01 -8.27 -1.09 0.02

Physical FN 345 -5.50 1.82 -3.02 < 0.01 -9.09 -1.92 0.03
Role FN 345 -7.65 2.85 -2.68 < 0.01 -13.26 -2.04 0.04
Emotional FN 345 -6.92 1.91 -3.61 < 0.01 -10.68 -3.15 0.10
Social FN 345 -13.68 5.39 -2.53 0.01 -24.30 -3.07 0.03
IADLs 239 -1.94 0.75 -2.56 0.01 -3.43 -0.48 0.05
ADLs 239 -2.46 0.36 -6.77 < 0.01 -3.18 -1.75 0.33

n - sample size; β Coeff - β coefficient; SE - Standard Error; t – t – test; p - p value; CI - Confidence Interval; Pr. – predictors; FN – functioning; 
OHIP - Oral Health Impact Profile; PHQ - Personal Health Questionnaire; ADLs - Activities of Daily Living; IADLs - Instrumental Activities 
of Daily Living; PEG - Percutaneous Endoscopic Gastrostomy.

Table 3: Regression analysis of HRQoL predictors - Group V.
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n = 345 Scores in relation to 
cancer site

Larynx Cancer
Group A

Oropharyngeal Cancers
Group B

Other Site Cancers
Group C p value

M SD M SD M SD
OHIP Score OHIP total score* 27.48 15.45 26.97 14.16 16.18 8.45 < 0.01

Q
L

Q
-C

30

Sc
or

e

QoL global 39.83 24.95 38.23 24.02 49.91 20.51 < 0.01
Physical FN 66.73 22.61 64.60 19.45 68.22 19.46 0.39
Role FN 50.33 30.43 46.99 30.42 59.81 25.47 < 0.01
Emotional FN 66.08 19.97 66.56 20.70 84.35 9.90 < 0.01
Cognitive FN 65.17 18.21 60.65 19.73 67.96 14.40 < 0.01
Social FN 46.83 31.58 40.75 30.04 57.96 25.14 < 0.01

Sy
m

pt
om

s

Fatigue 47.25 22.80 50.18 19.43 39.01 17.96 < 0.01
Nausea and Vomiting 14.50 17.51 18.61 21.81 0.74 3.45 < 0.01
Pain 29.83 12.15 31.61 11.26 30.37 11.87 0.46
Dyspnea 18.00 17.99 14.84 17.47 13.33 16.42 0.16
Insomnia 43.67 30.59 31.18 31.25 21.85 21.29 0.01
Loss of Appetite 49.67 37.45 46.02 37.85 7.04 16.19 < 0.01
Constipation 20.33 24.57 15.05 22.54 4.81 14.62 < 0.01
Diarrhea 3.00 10.69 6.67 15.85 2.96 13.82 0.05
Financial difficulties 46.00 32.40 49.25 30.70 35.93 25.10 < 0.01

H
&

N
-3

5

Sc
or

e

H&N pain 31.08 16.15 27.37 16.33 9.44 8.02 < 0.01
Swallowing problems 30.67 20.30 28.08 21.77 7.87 6.53 < 0.01
Senses problems 28.67 21.20 23.76 23.72 1.30 7.59 < 0.01
Speech problems 57.00 34.98 30.18 24.18 6.91 10.74 < 0.01
Social eating 44.19 29.65 46.34 29.88 17.69 11.97 < 0.01
Social contact 43.93 30.71 45.72 29.79 25.56 21.35 < 0.01
Sexuality 59.00 30.65 63.98 28.01 55.74 23.19 0.07
Problems with teeth 6.00 14.51 6.67 14.91 2.22 8.36 0.04
Opening mouth 26.94 18.24 27.74 21.09 13.33 16.42 < 0.01
Dry mouth 37.00 23.64 37.42 22.58 28.89 15.16 < 0.01
Sticky saliva 43.00 25.64 40.86 23.28 29.63 15.36 < 0.01
Coughing 29.67 21.13 20.00 17.24 5.93 12.82 < 0.01
Felt ill 43.33 28.23 45.38 26.83 30.74 18.85 < 0.01
Pain killers 78.00 41.63 87.10 33.63 82.22 38.45  0.16
Supplements 66.00 47.61 56.13 49.78 13.33 34.18 < 0.01
Feeding Tube (PEG) 1.00 10.00 14.19 35.01 2.22 14.82 < 0.01
Weight loss 73.00 44.62 69.68 46.11 23.33 42.53 < 0.01

n - sample size; M - mean value;  SD - Standard Deviation; p - p value; FN – functioning; PEG - Percutaneous Endoscopic Gastrostom; QoL - 
Quality of Life; H&N - Head and Neck; * Bonferroni post-hoc analysis: A vs. B p = 1.00; A vs. C < 0.01; B vs. C < 0.01.

Table 4: Questionnaire scores in relation to cancer site.
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Discussion
The demographic and socioeconomic aspect of the par-
ticipants of our study matches with the epidemiologi-
cal profile of the HNC found in literature, i.e. an older 
men, with completed elementary and/or high school, 
who were in some kind of partnership or single and ex-
posed at least to one risk factor, such as smoking and/
or alcohol, with poor economic situation (9,10). Because 
multiple QoL scales are affected and patients are com-
pelled to make lasting changes in their eating, swallow-
ing, and communication habits, differences in QoL are 
expected among the HNC patients’ groups depending 
on their age, marital, and educational background and 
employment status (4,8).
In our study, older age, single marital status, and low 
level of education, were shown to be significant predic-
tors of lower global QoL and poorer physical function-
ing, particularly in the group with oropharyngeal car-
cinomas. The results also showed the lowest score for 
ADLs for males over the age of 75, who were single and 
had only elementary school education. Level of educa-
tion has significantly affected global, physical, role and 
cognitive functioning, and the OHIP score and ADLs 
and IADLs, making it the most dominant independent 
socio-economic predictor. Single marital status pri-
marily negatively affected physical functioning, global 
score and ADLs which supports a previously deter-
mined fact that the QoL is better in patients with part-

ner, and a stable relationship is an important modifying 
factor of psychological distress, depression and better 
utility (13,27).
A strong social support was experienced by 34.2% of 
our respondents, while 40.3% experienced a mediocre 
support and 25.5% claimed a low social support. The re-
sults and percentage of the social support assessment in 
the HNC patients may vary from study to study, but all 
authors agree that the social support has a strong impact 
on the QoL in these patients, both during the treatment 
and after it (12).
Although smoking and alcohol consumption are the 
main cause of the HNC in about 75% of cases (2), as 
many as 89.6% of our study participants reported con-
suming alcohol up to twice a month, and 10.4% a couple 
of times a week. Among all participants, 28.1% were 
smoking regularly. Prolonged alcohol and tobacco con-
sumption after diagnosis and during the treatment in-
creases the risks significantly, not only from premature 
death, but also from causing the secondary tumor in 
more than one third of the HNC patients (2). Prior re-
view studies and HNC guidelines showed that smoking 
and alcohol consumption are predictors of a prolonged 
need for nutrition by gastrostomy, which labels these 
habits as significant predictors of the global QoL (2).
Based on our study, it is apparent that the most frequent 
QoL predictor is PEG tube (gastrostomy) and it is more 
influential than presence of the tracheostomy. Our pa-

Fig. 1: HRQoL Predictors’ Impact on HNC Patients.
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tients with gastrostomy had a significantly higher OHIP 
score, and lowered global, physical, role, emotional and 
social functioning, with reduced ADLs and IADLs at 
the same time. Similar to these, patients with placed 
tracheostomy reported impaired physical functioning, 
poorer IADLs and higher OHIP score. In addition to 
that, 94.6% of our patients included suffered from one 
or more comorbidities and hence, they had lower scores 
in four out of six scales - global, role, cognitive and so-
cial functioning. Previous study of Boje et al. found that 
the older the age the more frequent the comorbidities, so 
that the largest number of chronic diseases was reached 
around the age of 70 (28). This is in line with our findings 
of the average age of 69.65 years old. This deterioration 
of HRQoL on QLQ-C30 scales caused by presence of 
PEG tube, tracheostomy, comorbidities (associated with 
older age) continues as symptoms of fatigue, depression 
and sexuality problems are more pronounced, which is 
particularly observed in patients with oropharyngeal 
and laryngeal carcinomas, compared to patients with 
other cancer site; based on the clinical interview dur-
ing the survey, 37.1% of patients had a PHQ score over 
ten, i.e. in the clinical range of significant symptoms of 
depression. Among the general symptoms, 52% of our 
patients claimed a low level, and 48% a high level of Fa-
tigue. A low level of Sexuality was declared by 76.8%, 
and a high level by 23.2% patients.
Also, our study showed that the most pronounced symp-
toms as negative outcomes of RT/CHT were loss of ap-
petite (observed in 41.2% of respondents), difficulties 
with opening the mouth (63.4% of respondents), swal-
lowing problems (41.6% of respondents), dry mouth 
(20.6%), constipation (present in 9.9% of respondents) 
and diarrhea (2.3% of respondents). Weight loss dur-
ing treatment was reported by 58.6% of respondents. At 
the same time, and in our results, the lower score of the 
respondents for physical functioning, Bansal et al. ex-
plained by a causal relationship between deterioration 
in physical functioning and increased symptoms such 
as fatigue, pain, depression, and loss of appetite (29). 
In our study, patients with a high level of fatigue, lower 
level of education and social support, who had PEG, 
tracheostomy and experienced a weight loss, showed 
worse ADLs and IADLs scores, which correlates with 
the results of Blanco et al. who showed that the more 
pronounced the symptoms of pain, fatigue and weight 
loss, the more pronounced the decrease on the function-
al scale, with the loss of physical, social and emotional 
functions and role functioning (30). The analysis of our 
study shows that the most common limitations related 
to basic ADLs are the inability to perform personal 
hygiene and going for a walk, while for instrumental 
ADLs are the inability to do housework, shopping and 
use of public transport, which is also the conclusion of 
Neo at al. (16). In general, instrumental ADLs requiring 

physical functions were more commonly affected than 
those requiring cognitive functions.
In our study, H&N pain proved to be a significant pre-
dictor variable, particularly in groups of patients with 
laryngeal cancer and oropharyngeal cancers. It can be 
said that in this case, H&N pain is a predictor of cancer 
localization, since these two groups of patients had sig-
nificantly higher scores on the scales of both total QoL 
and H&N-35 modulus. Also, these two groups of pa-
tients on the scales of the H&N35 module - Painkillers 
and Supplements, had significantly higher scores than 
patients with cancer of other localization. Likewise, on 
the scale of general QoL symptoms, a prominent level 
of pain during treatment was reported by 4.3% of pa-
tients, and a low level by 95.7%. Yet, 38.8% of them 
claimed for the presence of elevated levels of pain in 
the head and neck, and 61.2% for low levels. During 
treatment process, 83.2% of the patients in our study 
used painkillers, while 16.8% did not use them. Also, 
47.8% of respondents used various supplements. These 
findings confirm the previously established fact that 
high standard deviation of Pain scale from the mean, 
suggests a large fickleness in its perception (9) and that 
it is necessary to ensure proper nutrition of patients re-
gardless of the increased use of pain killers and dietary 
supplements.
Regarding the influence of time passed since a diag-
nosis, our study showed a deterioration in HRQoL in 
the domain of global and role functioning, as well as 
emotional and social functioning, especially during the 
first month of initiated treatment. This deterioration 
continues for up to 12 months from diagnosis and on-
going treatment (RT/CHT), indicating both a dominant 
influence of treatment modality and the time since di-
agnosis. Also, those who completed the questionnaires 
more than 12 months after diagnosis, had statistically 
higher global QoL scores, as well as for all five scales 
measuring functionality and the lowest OHIP scores 
(Bonferroni post-hoc analysis; p<0.01).
The obtained results reflect previous researches, in 
which it has been proven that over time there is a grad-
ual improvement in the QoL of patients with HNC and 
that patients in whom 12 or more months have passed 
since diagnosis had better scores related to QoL predic-
tors (1,4,6,14). This can be explained by the fact that 
over time, the negative consequences of illness and its 
treatment are really mitigated, but also with the gradu-
al adjustment and acceptance of the recent changes in 
health status by the patients themselves. Also, it was 
shown that the patients who experienced stronger social 
support either by their family members, friends, col-
leagues or group therapy could cope with the treatment 
consequences more easily, have recovered more quickly 
and finally accepted the new life circumstances they 
found themselves in (12).
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Tumor site and stage undoubtedly have not only strong 
prognostic significance on the course of the disease but 
also on the functioning of the patient (4,5). It must be 
noted that in our study cancer site, stage and the per-
formed surgery proved to be low significant predictors 
of QoL, primarily with an impact on cognitive and 
physical functioning and daily life activities. We found 
that in patients who underwent mutilant (disfiguring) 
surgery (neck dissection, total laryngectomy, partial 
mandibulectomy/maxillectomy) as well as in those who 
underwent postoperative RT/CHT the scores on the 
ADLs and IADLs scales were significantly lower com-
paring with patients with a cancer of other site and those 
in whom only surgical treatment was performed. Also, 
the results of few studies showed that patients with ad-
vanced tumor stage (stage III and IV) have a far poorer 
QoL compared to patients with tumor stage I and II, 
both at the time of diagnosis and after one year of fol-
low-up (5,6,14), which is also confirmed by the results 
of our study.
The limitations of our study, are the difficulties in obtain-
ing a satisfactory sample. As part of a larger intervention 
venture to assess HRQoL, a higher decrement should be 
expected in a number of scales, observed within various 
predictors. A likely reason for such results is the large 
number of different cancer localizations and different 
surgical procedures performed and in unequal numbers 
in all participants, which consequently, despite the sta-
tistical attempt to homogenize the sample, inevitably 
leads to its dispersion. Consequently, QoL decrements 
that could be expected in population with different can-
cer localization and stages may be related to therapy 
and number of therapeutic modalities rather than tu-
mor site and stage, making them less significant pre-
dictors of QoL in multivariate analyzes as our study is.

Conclusions
Study identified nineteen predictors that had signifi-
cant, moderate and small impact on the HRQoL of pa-
tients with HNCs. Some of the predictors, like levels of 
social support and social contact, depression, and co-
morbidities could be targets for innervations to improve 
HRQoL. Future studies should address greater empha-
sis on the development of strategies for improving the 
QoL and drivers of changes in public health programs, 
based on already established facts.
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