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A B S T R A C T   

Background: Free flap surgery due to the cancer of the head and neck includes high risk of postoperative com-
plications and a five-year mortality up to 50%. We aimed to study the relation between the quality of life (QoL) 
reported two years after the operation and the mortality during a next three-year follow-up. We aimed to study 
the relation between the quality of life (QoL) reported two years after the operation and the mortality during a 
next three-year follow-up. 
Methods: The QoL of 53 patients was assessed using RAND-36, UW-QOL, EORTC-C30 and H&N-35 tools two 
years after the operation. The assessed QoL was compared between the five-year survivors and the non-survivors. 
Results: A total of 14 (26.4%) patients died during the follow-up. The RAND-36 scores of the deceased were lower 
in domains “general health”, “energy”, “emotional role functioning” and “emotional well-being”. In UW-QOL 
tool, the domains “swallowing“ and “mood”, as well as experienced QoL were lower in the non-survivors. In 
EORTC QLQ assessment the non-survivors reported lower QoL in domains “global health status“, “physical 
functioning”, “role functioning“, “swallowing”, and “felt ill“. 
Conclusion: Based on our results, poor long-term survival is related to poor QoL reported two years after surgery. 
The difference was found in general domains of QoL tools indicating that poor QoL is a surrogate of chronic 
health problems having an impact on the long-term survival.   

Introduction 

Head and neck cancers represent a diverse spectrum of malign tu-
mors found in various sites including oral cavity, mucosal lip, 
oropharynx, hypopharynx, nasopharynx, larynx, and salivary glands. 
Reconstruction with the microvascular flap is considered to be a stan-
dard procedure after resection of the head and neck cancer. Most of the 
non-survivors die within two years after the operation [1]. The survival 
of the patients operated with the free flap reconstruction for the cancer 
of the head and neck depends mainly on the staging and the type of the 
tumour. In addition to the primary cancer, patient-related factors and 
complications of surgery have also an important role in the long-term 
survival. Complications after the free flap surgery, such as surgical site 
infection, haematoma or pneumonia, are common (34–85%). In addi-
tion, the medical complications have a major impact on the quality of 

life (QoL) as well as the survival while the surgical complications seem 
to play less role [2,3]. 

In our previous study, we found that the QoL of the head and neck 
cancer patients with uncomplicated postoperative course after free flap 
reconstruction is comparable with general population values when 
assessed two years after the operation [2]. On the other hand, QoL 
deteriorated in patients with postoperative medical complications and 
late complications were associated with higher mortality. Thus, it may 
be hypothesized that poor Qol after treatment might predict decreased 
survival [2]. This study is a sequel to our previous study, and we aim to 
compare the QoL assessed two years after the operation between the 
five-year survivors and the non-survivors of surgery. Our hypothesis is 
that poor QoL reported two years after free flap reconstruction is asso-
ciated with increased mortality during a next three-year follow-up. 
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Methods 

This study was conducted in Oulu University Hospital, Oulu, Finland. 
The study protocol was accepted by the hospital administration (239/ 
2016) and the local ethics committee (The Regional Ethics Committee of 
the Northern Ostrobothnia Hospital 95/2016). 

Patients and procedure 

A total of 90 patients underwent a free flap surgery due to cancer of 
the head and neck in Oulu University Hospital between January 1, 2013 
and December 31, 2016. 54 patients were alive two years after the 
operation and 53 had been interviewed during the period 2016–2017 
using validated QoL tools (RAND 36-item Health Survey (RAND-36) [4], 
University of Washington Quality of life (UW-QOL) [5,6] questionnaire 
and European Organization for Research and Treatment of Cancer 
(EORTC)-C30 and H&N35 questionnaire [7–9]) [10]. We compared the 
Qol assessed at average two years after the surgery in patients alive at 
five years after the surgery to the Qol of patients who died between two 
years and five years after the procedure. 

RAND-36 [4] is a general QoL questionnaire of health and well-being 
consisting of eight domains (general health, physical functioning, 
physical and emotional role functioning, emotional well-being, social 
functioning, pain, energy/fatigue) scored in a scale from 0 (the worst) to 
100 (the best). Validated Finnish translation and Finnish age-adjusted 
reference values are available. [11]. 

EORTC QLQ-C30 and EORTC QLQ-H&N35 [7–9] are available as 
validated Finnish translations and scales of both EORTC instruments are 
linearly transformed into a score of 0–100. 

EORTC QLQ-C30 is a core questionnaire used for evaluating the 
general QoL among cancer patients. The questionnaire consists of five 
functioning scales, three symptom scales, a global QoL scale, and six 
single items assessing other symptoms and problems often reported by 
cancer patients. High scores from the fuctioning scale and the global QoL 
represent a better level of functioning, whereas a high score from the 
symptom scale or a single-item scale indicates a high level of symptoms 
or problems [12,13]. 

EORTC QLQ-H&N35 is a tumor-specific QoL questionnaire specially 
designed for the head and neck cancer patients. This questionnaire in-
cludes seven symptom scales, six single items, and five optional items 
that evaluate the impact of tumor location and treatment on the QoL. 
The results of the EORTC QLQ-H&N35 are interpreted as the results of 
the EORTC QLQ-C30 [14]. 

UW-QOL [5,6] is a head and neck disease-specific measure of QoL 
consisting of 15 domains, 12 of these are disease-specific and three are 
general questions. The domains are scored on a scale of 0 (the worst) – 
100 (the best) and patients are also asked to choose three of the disease- 
specific domains which they consider the be the most important. For our 
previous study, UW-QOL tool was translated into Finnish by a native 
English speaker and retranslated back into English. 

Data extraction 

Patient demographics as well as the clinical data were retrieved from 
the medical records as described previously [2]. The following data were 
obtained for the analysis: age, gender, ASA-classification, Charlson Co-
morbidity index (CCI), tumor type, tumor staging, reconstruction type, 
and recorded postoperative complications. Complications were classi-
fied as medical or surgical [2]. 

The patients were followed up until the end of the 2020. The times of 
death of the deceased were retrieved from Statistics Finland. The median 
follow-up period was 5.7 [4.7–6.6] years from the surgery and was 3.6 
[3–3.8] years from the time of QoL assessment onwards. 

Statistical analysis 

Statistical analysis was performed using SPSS 27 software (IBM 
Corp., IBM SPSS Statistics for Windows, Version 27.0. Armonk, NY, 
USA). Continuous variables are presented as means and standard de-
viations and differences between the groups are tested using non- 
parametric Mann-Whitney test. Categorical variables are presented as 
numbers (n) and percentages (%) and tested using Fisher’s exact or 
Pearson’s Chi-square. 

Results 

The quality of life was assessed in a total of 53 patients during the 
period 2016–2017 with an average of 114 (SD 51.9) weeks after the 
head and neck cancer surgery with free flap reconstruction. Five years 
after this procedure 39 (73.6%) of the patients were alive (the five-year 
survivors) and 14 (26.4%) were deceased (the five-year non-survivors) 
at the end of 2020. The characteristics of the patients did not signifi-
cantly differ between the deceased and the survivors. There was no 
significant difference in the mean age, chronic comorbidities or the type 
of tumor or operation (Table 1). 

Table 1 
Patient characteristics of survivors and non-survivors.   

Survivors Non-survivors p- 
value N=39 N=14 

Age (y) 64.7 (9.4) 66.3 (11.3) 0.480 
Gender f/m 26/13 (66.7/ 

33.3) 
6/8 (42.9/ 
57.1) 

0.118 

Comorbidity 27 (69.2) 11 (78.6) 0.732* 
ASA 1-2 23 (59.0) 6 (42.9) 0.298 

03-Apr 16 (41.0) 8 (57.1) 
CCI >0 14 (35.9) 6 (42.9) 0.645 
Smoking 16 (41.0) 5 (35.7) 0.727 
Alcohol abuse 5 (12.8) 4 (28.6) 0.178* 
Tumor    
oral cavity/tongue (1) 18 (46.2) 5 (35.7) 0.499 
maxilla (2) 4 (10.3) 1 (7.1) 0.732 
mandibula (3) 6 (15.4) 5 (35.7) 0.108 
larynx/pharynx (4) 2 (5.1) 0 - 
skin (5) 0 2 (14.3) - 
palatinal (6) 4 (10.3) 0 - 
buccal mucosa (7) 4 (10.3) 1 (7.1) 0.732 
other 1 (2.6) 0 - 
Tumor scoring    
T-stage    
T1 5 (13.2) 2 (18.2) 0.019 
T2 12 (31.6) 5 (45.5) 0.733 
T3 6 (15.8) 0 0 
T4 15 (39.5) 4 (36.4) 0.508 
missing data 1 3 - 
N-stage    
N0 22 (78.6) 4 (66.7) 0.532 
N1-2 6 (21.4) 2 (33.3)  
missing data 11 4  
Free flap    
RFA (Radial forearm) 18 (46.2) 3 (21.4) 0.104 
ALT (Anerolateral thigh) 5 (12.8) 6 (42.9) 0.017 
LD (Latissimus dorsi) 0 1 (7.1) - 
scapula 1 (2.6) 1 (7.1) - 
fibula 6 (15.4) 3 (21.4) 0.605 
lateral arm 7 (17.9) 0 - 
crista iliaca 2 (5.1) 0 - 
Complication 29 (54.7) 26 (70.3) 0.136 
Medical complication 9 (23.1) 3 (21.4) >0.9* 
Surgical complication 17 (43.6) 7 (50.0) 0.679 
Postoperative oncological therapy 24 (61.5) 8 (61.6) 0.842 
Time from operation to interview 

(weeks) 
120.8 (51.6) 96.6 (45.9) 0.130  

* Fisher’s exact test. 
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RAND-36 

The RAND-36 scores were lower in four of the eight domains in the 
non-survivors. These domains were “general health”, “energy”, 
“emotional role functioning”, and “emotional well-being”. These dif-
ferences were more pronounced in patients aged >65 years. Two years 
after surgery, the QoL of the survivors was comparable to the age- 
adjusted values of the Finnish general population (Table 2). 

EORTC QLQ -C30 and -H&N35 

In EORTC QLQ the non-survivors reported poorer QoL in several 
domains, these were in the -C30 section “global health status“, “physical 
functioning”, and “role functioning“, and in the H&N35 section “swal-
lowing” and “felt ill“ (Table 3). 

UW-QOL 

In UW-QOL tool, the domains “swallowing“, “chewing” and “mood“, 
as well as experienced health-related (HR)- QoL were lower in the non- 
survivors (Table 4). Both physical and emotional subscale scores of UW- 
QOL tool were lower in the non-survivors compared to survivors (55.2, 
SD 17.5 vs 72.1 SD 17.2, P = 0.006 and 70.3, SD 15.7 vs 82.8, SD 13.5, P 
= 0.010). 

Although, there was no difference in the survivors’ characteristics, 
their QoL was significantly better according to all the tools we used, and 

the most prominent differences were found in the domains related to 
mental well-being. 

Discussion 

The main finding of our study is that the patients who were alive 
after the three-year follow-up from the time of QoL assessment, had 
significantly better QoL two years after the operation compared with the 
non-survivors. As observed in previous studies [1,15], the QoL of pa-
tients alive was comparable to the age-adjusted values of general pop-
ulation. The difference towards poor QoL in the five-year non-survivors 
was dominated by domains concerning mental health and subjective 
well-being in all the used assessment tools, especially in RAND-36 and 
UW-QOL instruments. The only disease-specific domain deteriorating 
throughout the questionnaires was swallowing-related and this deteri-
oration dominated in EORTC QLQ H&N35 and UW-QOL tools. Our and 
also others‘ previous studies reporting QoL of the head and neck cancer 
patients found that swallowing is almost the only disease-related factor 
in the QoL that deteriorates [16–18]. This suggests that other than 
cancer-related factors could be more relevant in postoperative QoL. 
Furthermore, poor QoL measured two years after the operation is re-
flected to the poor long-term survival. 

According to our knowledge, this is the first study comparing the QoL 
two years after the operation between the long-term survivors and the 
non-survivors in the group of head and neck cancer patients undergoing 
free flap surgery. A previous study which reported long-term HR-QoL 
outcome after treatment of oral squamous cell carcinoma [19], found 
that the changes in QoL from two years to ten years were minimal and 

Table 2 
Rand 36- values of survivors and non-survivors and general RAND-36 values of 
Finnish population.  

Domain  Survivors 
N = 39 
22/17 
<65/>65 
years of 
ageMean  
(SD) 

Non- 
survivors 
N = 14 
9/5 
<65/>65 
years of 
ageMean  
(SD) 

p- 
value 

General 
population 

Physical 
functioning 

All 
patients 

81.8 (27.6) 67.9 (30.7)  0.117 84.9 (20.1)  

<65 y 87.9 (19.3) 78.0 (22.0)  0.543 90.3 (16.3)  
>65 y 77.0 (32.3) 62.2 (34.5)  0.188 60.6 (26.7) 

Role 
functioning 
physical 

All 
patients 

75.0 (29.9) 53.6 (43.1)  0.091 74.8 (35.5)  

<65 y 79.4 (31.2) 47.5 (41.8)  0.101 80.9 (32.6)  
>65 y 71.6 (29.2) 56.9 (46.0)  0.535 47.0 (41.8) 

Role 
functioning 
emotional 

All 
patients 

80.3 (30.3) 52.4 (42.8)  0.023 75.0 (36.4)  

<65 y 80.4 (33.5) 40.0 (43.5)  0.071 78.4 (34.6)  
>65 y 80.3 (30.3) 59.3 (43.4)  0.254 58.8 (40.3) 

Energy/ 
fatigue 

All 
patients 

76.9 (15.2) 61.0 (15.7)  0.002 64.0 (22.4)  

<65 y 75.3 (17.0) 60 (17.7)  0.120 64.7 (21.7)  
>65 y 78.2 (14.0) 61.7 (15.6)  0.012 60.7 (23.8) 

Emotional 
well-being 

All 
patients 

84.1 (12.9) 74.3 (14.4)  0.015 73.7 (19.7)  

<65 y 81.2 (12.9) 70.4 (14.0)  0.164 73.8 (19.1)  
>65 y 86.4 (11.2) 76.4 (15.0)  0.046 74.8 (20.9) 

Social 
functioning 

All 
patients 

84.3 (20.8) 77.7 (22.6)  0.175 82.1 (23.2)  

<65 y 85.0 (16.3) 85.0 (16.3)  0.543 82.9 (22.3)  
>65 y 79.5 (24.9) 73.6 (25.3)  0.379 77.3 (25.5) 

Pain All 
patients 

78.9 (20.2) 70.4 (29.5)  0.425 76.2 (24.0)  

<65 y 75.9 (20.6) 74.0 (20.0)  0.940 78.4 (23.1)  
>65 y 81.3 (20.1) 86.3 (34.7)  0.507 64.2 (26.5) 

General 
health 

All 
patients 

59.6 (21.2) 38.2 (18.1)  0.003 65.0 (19.8)  

<65 y 53.2 (20.6) 41 (13.9)  0.189 68.0 (19.7)  
>65 y 64.5 (21.5) 36.7 (20.8)  0.004 49.0 (20.2)  

Table 3 
EORTC-C30 and EORTC-H&N35 -QOL values of survivors and non-survivors.   

Survivors 
N = 39Mean  
(SD) 

Non-survivors 
N = 14Mean  
(SD) 

p-value 

EORTC-C30    
Global health status 80.6 (17.1) 60.1 (20.2)  0.001 
Functional scales    
Physical functioning 82.2 (23.7) 67.6 (26.1)  0.015 
Role functioning 86.8 (25.1) 71.4 (31.0)  0.032 
Emotional functioning 89.1 (12.0) 78.0 (21.6)  0.086 
Cognitive functioning 91.5 (10.7) 91.7 (12.7)  0.787 
Social functioning 89.7 (11.9) 79.8 (20.9)  0.140 
Symptom scales    
Fatigue 13.7 (15.2) 26.2 (27.1)  0.124 
Nausea and vomiting 1.7 (5.1) 3.6 (9.6)  0.633 
Pain 18.4 (20.9) 28.6 (31.0)  0.296 
Dyspnea 10.3 (21.8) 7.1 (14.2)  0.835 
Insomnia 20.5 (27.2) 23.8 (30.5)  0.728 
Appetite loss 5.1 (12.2) 21.4 (36.1)  0.079 
Constipation 10.3 (20.5) 16.7 (21.7)  0.222 
Diarrhea 5.1 (12.2) 9.5 (20.4)  0.546 
Financial difficulties 17.9 (24.0) 9.5 (27.5)  0.104 
EORTC H&N35 

Symptom scales    
Pain 17.9 (18.7) 24.4 (24.1)  0.413 
Swallowing 20.0 (20.5) 36.3 (28.0)  0.047 
Sense’s problems 17.9 (20.8) 28.6 (28.0)  0.147 
Speech problems 21.9 (208) 34.9 (25.4)  0.081 
Trouble with social eating 26.5 (27.2) 41.1 (34.8)  0.126 
Trouble with social contact 10.3 (11.9) 18.1 (18.2)  0.236 
Less sexuality 28.2 (31.6) 28.6 (31.2)  0.730 
Teeth 26.5 (35.2) 28.6 (34.2)  0.764 
Opening mouth 30.8 (31.9) 35.7 (35.7)  0.677 
Dry mouth 47.0 (36.4) 64.3 (24.3)  0.103 
Sticky saliva 26.5 (32.6) 42.9 (35.6)  0.128 
Coughing 9.4 (17.0) 9.5 (15.6)  0.874 
Felt ill 7.7 (16.2) 38.1 (34.2)  0.001 
Pain killers 38.5 (49.3) 64.3 (49.7)  0.099 
Nutritional supplements 20.5 (40.9) 35.7 (49.2)  0.261 
Feeding tube 10.3 (30.7) 21.4 (42.6)  0.294 
Weight loss 2.6 (16.0) 14.3 (36.3)  0.107 
Weight gain 17.9 (38.9) 7.1 (26.7)  0.337  
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that free flap surgery was the strongest predictor of poor quality of life in 
long-term follow-up. In other previous studies, the QoL of patients has 
been examined usually only once during the postoperative follow-up 
period, and the studies have been focusing mainly on the surgery- 
induced changes in the QoL without focusing on the survival 
[16,18,20]. On the other hand, previous studies have usually focused on 
short-term mortality and reported causal relationship between short- 
term mortality and primary cancer. The present results showing strong 
association between the poor QoL and the long-term mortality is a novel 
finding in this patient group. Our results are in line with previous 
review-study focusing on the association between HR-QoL and survival 
among head and neck cancer patients. This study found strong evidence 
for a positive association between pre-treatment physical functioning 
and survival [21]. Our results are also in line with previous studies that 
focused on patients with various type of cancer [22–26], in which the 
long-term mortality was also associated with poor health-related QoL 
and decline in the most of the EORTC QLQ-C30 dimensions. In the 
present results, the difference was found only in global health status and 
role- and physical functioning. The difference can be explained by the 
small sample size but also by the time point of the assessments. We used 
the two-year assessment and the five-year mortality in contrast to longer 
follow-up in the other studies. The longer follow-up may have had an 
impact on the QoL by advancing age but also by the disease progression. 
It has also been previously observed in a heterogeneous general popu-
lation that a better QoL is associated with a lower risk of mortality [27], 
which may confirm our findings. 

We have previously found that late occurring complications are 
associated with poor long-term outcome and significantly worse survival 
after free flap surgery for the cancer of the head and neck. In addition, 
the patients with postoperative complications had higher ASA classifi-
cation, higher rate of alcohol abuse and more advanced stage of cancer. 
In most patients who died within two years afer surgery, the cause of 
death was the primary disease, whereas those who survived more than 
two years died mostly due to other causes [2,3]. The findings of the 
present study support the hypothesis that comorbidities and frailty of 
patients regarded as patients‘ preoperative state of health are more 
relevant to the postoperative QoL than the cancer itself. Accordingly, 
postoperative QoL of patients, particularly mental well-being, seems to 
have an important role in the long-term survival. After cancer diagnosis 
and major surgery mental well-being is naturally unbalanced. In addi-
tion, the patients’ socioeconomic background can also have a major 
impact on the recovery. However, other comorbidities and chronic 
health problems have an impact on both QoL and mental well-being, 
which explains the results more likely than the reported difference in 
these domains. 

Clinical impact 

In addition to other methods, the QoL measurements could provide a 
valuable tool for assessing postoperative outcome. Our study suggests 
that poor QoL is related to higher long-term mortality. It is possible that 
optimizing the patients’ health condition before surgery can improve 
outcome to some extent, but the role of postoperative care and long-term 
follow-up seems very important. It is obvious that chronic comorbidities 
are related to poor recovery due to limited resources of recovery. The 
aim of the follow-up should be enhancement of the cancer care but also 
the good care of the chronic comorbidities and symptom control. Poor 
QoL measured after primary recovery from the operation could be used 
as a trigger for interventions. In the present study, we used RAND-36 
tool and its age adjusted reference values, to define poor QoL. This 
can be considered arbitrary, but it was associated to later mortality. 
Early involvement of symptoms management and psychosocial support 
along with the cancer treatment could also improve the quality of life. 

Limitations 

There are some limitations to the present study. First, due to the poor 
prognosis of the disease, a relatively small number of patients may limit 
the findings of our study. There was heterogeneity in the time between 
operation and the assessment, which can be considered as a limitation 
for the study. In some patients, a longer recovery time may have slightly 
improved QoL. On the other hand, some of the patients might have had 
recurrence of the disease, which could have had an impact on the QoL by 
need of new therapeutic interventions. We had no data on the socio-
economic status of the patients nor their access to the health care system 
including mental health care. Moreover, we were not able to include 
preoperative QoL assessment which would have been very interesting. 
However, this assessment could be biased due to mental stress caused by 
the cancer diagnosis and up-coming surgical procedure. 

Conclusion 

Based on our results, poor long-term survival is related to poor QoL 
two years after surgery. The difference was seen in general domains of 
QoL tools indicating that poor QoL is a surrogate of health problems 
having an impact on the long-term survival. 
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Table 4 
University of Washington Quality of Life Questionnaire values of survivors and non-survivors.  

Domain Survivors 
N =
39Mean  
(SD) 

Non- 
survivors 
N = 14Mean  
(SD) 

p- 
value 

Survivors who considered domain 
important (%) 

Non-Survivors who considered domain 
important (%) 

Rank 
order 

Pain 76.9 (21.0) 69.6 (28.0)  0.425 2 (5.3) 1 (7.1) 11 
Appearance 67.9 (26.3) 58.9 (31.9)  0.354 5 (13.2) 0 9 
Activity 78.9 (25.0) 66.1 (30.4)  0.119 24 (63.2) 9 (64.3) 1 
Recreation 83.3 (21.7) 69.6 (28.7)  0.081 20 (52.6) 2 (14.3) 3 
Swallowing 81.0 (26.3) 57.9 (29.1)  0.005 10 (26.3) 4 (28.6) 7 
Chewing 62.8 (31.9) 32.1 (31.7)  0.005 13 (34.2) 3 (21.4) 4 
Speech 80.5 (16.9) 71.2 (24.1)  0.203 16 (42.1) 10 (71.4) 2 
Shoulder 92.8 (18.8) 89.3 (14.9)  0.202 5 (13.2) 0 9 
Taste 77.4 (30.2) 64.3 (29.3)  0.108 5 (13.2) 1 (7.1) 8 
Saliva 62.8 (31.9) 46.4 (30.0)  0.100 8 (21.1) 4 (28.6) 6 
Mood 75.6 (20.3) 50.0 (25.9)  0.001 8 (21.1) 8 (57.1) 4 
Anxiety 87.4 (17.3) 77.1 (30.5)  0.312 0 (0) 0 (0) 12 
HR-QOL compared to 1 m before 

cancer 
52.6 (32.8) 32.1 (28.5)  0.047    

HR-QOL during past 7d 62.1 (21.4) 38.6 (18.3)  0.001    
Overall QOL during past 7d 66.1 (22.6) 47.1 (14.9)  0.005     

K. Molnár et al.                                                                                                                                                                                                                                 
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the work reported in this paper. 
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