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Abstract

Malnutrition in Head and neck cancer (HNC) patients can be present at the
moment of diagnosis. The nutritional status is determinant for the treatment
success and quality of life of the patients. The nutritional status gradually de-
clines during treatment and the majority of patients undergoing treatment
will need nutritional therapy. On the other hand, HNC, like other cancers,
can induce a paraneoplastic syndrome that leads to cachexia. This cachexia
status is most of the times the cause of death or the cause of treatment failure.
So, early identification of malnutrition high risk patients is crucial to start an
adequate nutrition support intervention in HNC patients. This study aims to
identify HNC patients who present malnutrition or higher risk of malnutri-
tion; to signalize variables that support early identification of high-risk pa-
tients of becoming malnourished and to establish a dynamic relationship be-
tween malnutrition risk in these patients and Quality of Life (QoL) impacts.
For six months consecutive outpatients with HNC admitted at the Head &
Neck Unity of Oncology Portuguese Institute—Porto were asked to participate
in the research (n = 114). The European Organisation for Research and Treat-
ment of Cancer (EORTC) cancer-specific HRQoL questionnaire-QLQ-C30
and Malnutrition Universal Screening Tool, MUST were used. At the mo-
ment of first presentation, 32 patients (28.1%) presented high-risk of mal-
nutrition. HNC patients with oral cavity and oropharynx tumour locations,
older, with low literacy or with BMI under 18.5 at the moment of diagnosis,
represent a high-risk group. When HNC is considered, a dynamic and bi-direc-
tional connection between malnutrition and QoL is observed. A significant (p
< 0.001) difference in the scores of Global health status/QoL according to the
malnutrition risk group was found: 62.96, 53.33, 42.71 for low, medium and
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high malnutrition risk respectively. Also, Emotional and social functional scales
and all symptom scales—including pain, presented significant differences
between high and medium risk of malnutrition patients. Fatigue, pain, in-
somnia, appetite loss and financial difficulties were domains directly related
to high risk of malnutrition patients. Pain scores were significantly higher
(43.23) in the high-risk patients when compared to medium risk patients
(11.67). Nutrition support should be considered at any stage of the pathway
—especially in high risk group—in order to optimize tumour treatment re-
sults, reduction of adverse effects of therapy and improving both QoL and
survival.
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Nutritional Support, Quality of Life, Malnutrition Universal Screening Tool

1. Introduction

Head and neck cancer (HNC) accounts for more than 550,000 cases and 380,000
deaths annually [1]. In the United States 63.000 new cases occur every year while
in Europe a higher incidence is seen—250.000 new cases per year. HNC squamous
cell carcinoma represents 3% and 6% of all cancer cases respectively [2] [3] [4].

HNC comprehends several locations: the oral cavity, pharynx, larynx, para-
nasal sinuses and salivary glands and is necessarily related to malnutrition dur-
ing the disease process and the treatment [5].

Studies reveal that tumour locations, cancer stage, treatment plan, dietary ha-
bits, initial weight and body mass index (BMI), lifestyle factors, alcohol and to-
bacco consumption, oral health performance, social conditions, financial cir-
cumstances and cachexia syndrome can guide HNC patients to malnutrition [6]
(7] [8].

Significant weight loss and resultant malnutrition caused by a decrease in food
intake are expected in HNC patients undergoing radiotherapy. Additionally, poor
oral health and chemotherapy act as co-factors in HNC undernourishment. Still,
head and neck surgery may cause swallowing dysfunction, xerostomia and severe
dysphagia leading to underfeeding. At diagnosis, 20% - 67% HNC patients are
malnourished or at high risk of becoming malnourished. The malnutrition pre-
valence rate of HNC patients overtakes 80% [9] [10] [11].

This aspect is often associated with weight and muscle loss, decrease func-
tioning, depression and negative impacts in Quality of Life (QoL). HNC patients
often present delayed wound-healing, oedema and reduced response to chemo-
therapy and radiotherapy being the effective curative treatments often unsatisfacto-
ry. Malnutrition is still linked to increased risk of infection and post-operative
complications. Patients malnourished present higher mortality rates and urgent

hospital readmissions with economic implications [5] [6] [8] [12].
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Early identification of high-risk patients and intervention with nutrition sup-
port is crucial in HNC [11].

1.1. Objectives

This study aims to:

¢ Identify HNC patients who present malnutrition or higher risk of malnutrition;

e Signalize variables that support early identification of high-risk patients of be-
coming malnourished;

e Establish a dynamic relationship between malnutrition risk in HNC patients

and QoL impacts.

1.2. Method

Ethics

The study was carried out in compliance with the Helsinki Declaration. The
method was previously approved by the local research ethical committee and all
HNC patients agreed to participate in the research and gave their informed con-
sent. The data were collected for research purposes as part of the routine evalua-
tion.

Patients

For six months, between January and June 2015, consecutive outpatients with
HNC admitted at the Head & Neck Unity of Oncology Portuguese Institute—
Porto (IPOP) were asked to participate(n = 114).

Socio-demographic data and clinical data—age, gender, education, body mass
index (BMI), involuntary weight loss, malnutrition risk (Malnutrition Universal
Screening Tool, MUST), and tumour location—were collected from the patient’s
clinical process and complemented, when needed, in semi structured interviews
with patients, proxies or clinical staff. In order to better understand socio-demo-
graphic and clinical variables, patients were divided in three groups based on
MUST risk (low, medium and high).

Questionnaires and scales

The European Organisation for Research and Treatment of Cancer (EORTC)
cancer-specific HRQoL questionnaire-QLQ-C30, were used (Portuguese vali-
dated versions).

Questionnaires were completed immediately before consultation as a part of
the routine evaluation. Inclusion criteria were: ability to understand written and
spoken Portuguese and provision of written consent and physical presence in
IPOP for consultation in Head and Neck Unity in the research days.

MUST risk was assessed using three parameters: current BMI, unintentional
weight loss and the presence of any acute disease effect that could compromise
nutritional intake for >5 days. These parameters are rated 0, 1 or 2 as follows:
BMI > 20 kg/m* = 0, BMI between 18.5 and 20.0 kg/m® = 1 and BMI < 18.5
kg/m’ = 2; unintentional weight loss in the past 3 - 6 months < 5% = 0, weight
loss between 5% and 10% = 1 and weight loss > 10% = 2; acute disease absent = 0

or acute disease present = 2.
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The overall risk of malnutrition is defined by the sum of all points allocated to
each parameter and is classified as follows: 0 = low-risk; 1 = medium-risk; 2 =
high-risk [13].

Analysis Strategies and Statistics

Completed questionnaires were scored according to EORTC instructions. Health-
related QoL data were analysed by the Statistical Package for Social Sciences
(SPSS), version 17 for Windows. Descriptive data are presented with means, stan-
dard deviations, medians, ranges, and proportions as appropriate. The chi-squared
test was used for testing relationships between the studied variables and to de-
termine whether if there was a significant difference between the expected fre-

quencies and the observed frequencies in the studied variables.

1.3. Results

1) HNC Patients’ Characteristics
Sociodemographic and clinical characteristics of the studied sample is presented

in Table 1 (n = 114). Patients were mainly male (93.9%) and the majority was

Table 1. Head and neck cancer patients characteristics (n = 114).

Characteristics n (%)
Gender
Male 107 (93.9)
Female 7 (6.1)

Age (years)

18 - 30 1(0.9)
31-45 19 (16.7)
46 - 65 72 (63.2)
>65 22 (19.3)

MUST risk

Low 72 (63.2)
Medium 10 (8.8)
High 32 (28.1)

Tumor location

Oral cavity & oropharynx 38 (33.3)
Hypopharynx & larynx 61 (53.5)
Other 15 (13.2)

BMI
>18.5 102 (89.5)
<18.5 12 (10.5)

Education
<6 years 86 (75.4)
>6 years 28 (24.6)
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46 - 65 years old (63.2%), revealed low-risk of malnutrition (63.2%), a BMI
greater than 18.5 (89.5%) and a low educational level (only 24.6% completed
more than 6 schooling years). Hypopharynx and larynx were found to be the
major tumour locations (53.5%).

2) Early identification of high risk of malnutrition in HNC patients ac-
cording to age, tumour location, BMI and education

As depicted in Table 2, we found clear relationship between patient’s age and
the risk levels of malnutrition: high-risk patients were significantly younger than
the low-risk malnutrition group (p = 0.007) and less heterogeneous (51.94 + 6.56
and 58.94 t+ 12.66, respectively) presenting a lower age range (from 39 to 64
years old).

An association between tumour location and the risk of malnutrition was iden-
tified (Chi-squared = 20.287 degrees of freedom = 4, p = 0.000). Indeed, the
high-risk malnutrition group presented greater tumour incidence in oral cavity
& oropharynx (15 cases observed compared to 10.7 expected) and revealed an
incidence in hypopharynx and larynx locations as expected (16 cases observed
similar to 17.1 expected).

It was found an association between BMI and the risk for malnutrition (Chi-
squared = 26.884; degrees of freedom = 2; p = 0.000). Indeed, all patients but
one, presenting a BMI lower than 18.5, belonged to the high-risk group for
malnutrition.

A relation between education and the risk for malnutrition was detected
(Chi-squared = 6.763; degrees of freedom = 3; p = 0.034) as depicted in Table 2.
In fact, higher education (more than 6 schooling years) was associated with a
low-risk of malnutrition—this group presented fewer patients than expected

with high-risk of malnutrition (ratio 0.63) and more patients than expected in

Table 2. Early identification of MUST risk in HNC patients (n = 114) according to age,
tumour location, BMI and education (Chi-squared test was used,*p < 0.005; **p < 0.001;
Low, n = 72; Medium, n = 10; High, n = 32).

MUST risk Low Medium High

Age mean = SD (n) 58.94 +12.66 (72)  52.20 + 11.34 (10) 51.94 £ 6.56 (32)*

Tumor location % (n)

Oral cavity & oropharynx 13.16 (15) 7.02 (8) 13.16 (15) **
Hypopharynx & larynx 37.72 (43) 1.75 (2) 14.04 (16)
Other 12.28 (14) 0.00 (0) 0.88 (1)
BMI % (n)
>18.5 62.28 (71) 8.77 (10) 18.42 (21)
<18.5 0.88 (1) 0.00 (0) 9.65 (11)**

Education % (n)

Up to 6 years (n = 86) 42.98 (49) 8.77 (10)* 23.68 (27)*
More than 6 years (n = 28) 20.18 (23)* 0.00 (0) 4.39 (5)
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the low-risk group of malnutrition (ratio 1.30). On the contrary, the less edu-
cated group proved to be more vulnerable to malnutrition risk, having more pa-
tients than expected both in the high-risk group (ratio 1.12) and in the me-
dium-risk group of malnutrition (1.33).

3) Malnutrition risk in HNC patients and QoL impacts

It was found that the risk of malnutrition has consistent impact on QoL (Table
3).

Patients at high-risk of malnutrition revealed a constant and significantly lower
mean score in Global health status and in QoL. A median of 42.71 was found for
high-risk patients group significantly lower than de median found low or me-
dium risk groups, with 62.96 and 53.33 respectively.

When we look for all functional scales—and therefore worse QoL and func-
tioning—the results are comparable, showing lower scores in the high-risk group
of patients.

Similar trend was found when considering all symptoms scales where the high-
er scores—reflecting greater symptomatology—were always found in this group
(high-risk).

When considering the functional scales, no differences were found between
medium and low risk patients. But for Role, Emotional and Social Functioning
scales, significant differences (p < 0.001) occurred between high and medium
patient’s risk (median scores of 66.15, 65.63 and 77.08 for high-risk patients and
96.67, 90.00 and 96.67 for medium-risk patients when considering Role, Emo-

tional and Social Functioning scales respectively).

Table 3. Impact of malnutrition (MUST risk) on HNC patient’s QoL assessed by EORTC
QLQ C-30 (Chi-squared test was used; Low, n = 72; Medium, n = 10; High, n = 32).

Low Medium High p
Global health status/QoL 62.96 +23.73 53.33 £23.31 42.71 +24.39 0.001
Physical functioning 82.72 £16.39 86.67 £ 7.70 75.00 £17.60  0.014
Role functioning 89.12 +20.01 96.67 +10.54 66.15 * 36.30 0.001
Emotional functioning 79.17 +17.47 89.17 + 13.06 65.63 +26.33 0.001
Cognitive functioning 91.67 +£13.12 90.00 + 8.61 79.69 +24.22 0.004
Social functioning 92.13 £13.98 96.67 £7.03 77.08 +27.35 0.001
Fatigue 14.35 + 15.66 14.44 +20.32 34.72 £25.04  0.001
Nausea and vomiting 2.32+7.56 1.67 +5.27 7.81+16.93 0.052
Pain 15.75 +23.18 11.67 + 13.72 43.23 £29.59 0.001
Dyspnoea 1.36 £ 0.64 1.10 £ 0.32 1.66 = 0.90 0.049
Insomnia 1.76 £ 0.91 1.70 + 1.06 2.56 + 1.01 0.001
Appetite loss 1.39 + 0.66 1.50 £ 0.71 2.09 + 1.06 0.001
Constipation 1.19 £ 0.55 1.00 = 0.00 1.72 £ 1.05 0.001
Diarrhoea 1.14 £ 0.39 1.00 + 0.00 1.06 + 0.25 0.332
Financial difficulties 1.29 £0.39 1.60 = 1.08 2.13+0.88 0.001
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In symptom scales, scores were always higher in the high risk of malnutrition
group, revealing to be significantly different from the low risk of malnutrition
group except for Diarrhoea and Nausea and vomiting.

The major associations were found in Fatigue, Pain, Insomnia, Appetite loss
and Financial difficulties symptoms (p = 0.001). Moreover, Fatigue, Pain, In-
somnia and Constipation symptom’s differences also occurred between high and
medium risk patients. A particularly significant difference verified was in Fati-
gue and Pain scales, with median scores for high-risk patients of 34.72 and 43.23
and median scores for low-risk patients of 14.35 and 15.75, respectively. The
same differences were encountered for medium-risk patients (medium scores of
14.44 for Fatigue scaleand 11.67 for Pain scale).

Just like in the functional scales, when considering the symptom scales, no

differences were found between medium and low risk patients.

2. Discussion

HNC patient’s demographic patterns have been changing over the past 30 years—
they are more likely to be younger adults in their 40s and 50s who never smoked
or had reduced tobacco exposure. It is suggested that 70% - 90% of new cancers
are oropharyngeal, an evidence of the human papillomavirus (HPV) [14]. The
studied sample does not follow such trend since patients are older (63.2% having
46 - 65 years old) and the major tumour location was not oropharyngeal but hy-
popharynx and larynx.

These findings may reflect a limitation of our study because patients were in-
cluded while they have been presented to first time consultation in our depart-
ment for a consecutively period of 6 months. So, this study population may not
reflect the real incidence of HNC in Portugal when we are looking for some de-
mographic data or incidence according to HNC primary sites.

Pharynx, larynx, and oral cavity tumour location is a predictor of greater weight
loss. Side effects are related to HNC, mainly in oral cavity and oropharynx tu-
mour locations: dysphagia and odynophagia, oral mucositis, dry mouth, taste
loss, trismus, muscles fibrosis, ulcerations, teeth loss, chewing and swallowing
difficulties [8] [15] [16] [17].

More than half of the problems influenced by HNC have some connection
with nutritional problems. Eating-related problems (oral pain, fit of the dental
prostheses, prolonged eating time, reduced eating pleasure, and not being able to
eat with family and friends) usually appear early and often even before diagnosis
(20% - 67% are malnourished or at high risk of becoming malnourished at di-
agnosis). So, malnutrition high risk in HNC patients can happen at presentation
and the nutritional status gradually declines during treatment and most patients
undergoing treatment will need nutritional therapy [8] [15] [16] [17].

We found the majority of HNC patients had low risk of malnutrition (63.2%),
a clear contrast to values often described in the literature referring up to 80%

malnourished because of their lifestyle and the risk factors associated with this
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disease [18]. Such difference may be explained by the fact that assessment oc-
curred when patients were admitted at the Head & Neck Unity, before any
treatment [19] [20].

Nutritional assessment supports and institutional awareness, may favour early
nutritional intervention on nutritional status [21] [22]. Awareness of this fact is
of major importance when establishing a treatment and follow-up schemes in
HNC patients.

HNC are a naturally diverse group of tumours linked by anatomical proximity
[4]. HNC patients are commonly associated with low patient health literacy as a
result of poor education and socioeconomic status [23] [24]. Indeed, the low pa-
tient’s literacy level found (only 24.6% completed more than 6 schooling years)
reinforces this idea and adds new challenges. Once more the patient recruiting
process used in our study can be a limitation when looking to this data because
of the possible bias in the population selected.

Certainly, with an aging population and advances in diagnosis and treatment,
the number of patients living with the effects of HNC and its treatment continue
to rise. Thus, literacy and educational support for both patients and caregivers,
particularly in areas of survivorship, are important to optimize well-being [25]
[26].

BMI should be always considered when analysing HNC patients in order to
follow weight loss described during treatments [27]. An association between BMI
and survival has been described [28]. The BMI observed, greater than 18.5 for
the vast majority of the studied patients (89.5%) seems thus to constitute a posi-
tive prognostic factor. On the other hand, as said before, the recruiting process
used in our study may not represent with accuracy the true HNC patients in
Portugal. But in this case we don’t see this as a limitation of our study because
the purpose of the study was to see the relationship of the malnutrition risk in
HNC patients and its impact on QoL.

In the present study, patients at high risk of malnutrition revealed a constant
and significantly poor QoL in multiple domains. Nutritional status is a strong
predictor for HNC patients’ QoL before, during and after treatment. Weight loss
and malnutrition conduces to nutritional interventions: oral, enteral and paren-
teral and immune-enhanced nutrition. Tube feeding, usually an invasive proce-
dure, is associated with extended hospitalization, QoL negative impacts and risk
of mortality. On the other hand, oral nutritious supplements may introduce sev-
eral problems: decrease salivary flow and quality, reduce oral clearances, increase
bacteria colonization, risk of oral diseases or oral dehydration. QoL domains,
such as: swallowing, taste and smell, sticky saliva, mouth pain, speech problems,
discouragement or feeling ill, are commonly affected by nutritional interven-
tions. Percutaneous endoscopic gastrostomy, used when long-term tube feeding
is necessary, is associated with improved QoL. Quality of nutritious supplements
make all difference: the ideal oral supplement should be ready-to-eat, most re-

semble to regular food (solid like), chewable, moisten, and easy to swallow [15]
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[29] [30] [31]. Our study shows that patients with high-risk for malnutrition have
low scores for Global QoL. So routine QoL evaluation, complementing the usual
follow-up schemes, is a good surveillance tool and an eventually a good nutri-
tional indicator.

Emotional and social functioning scales and all symptom scales presented sig-
nificant differences between high and medium risk of malnutrition patients. Func-
tional impairments and psychological distress are common in HNC (20% - 60%
of patients have depressive symptomatology two to three months post-diagnosis).
In the present study, fatigue, pain, insomnia and appetite loss were domains par-
ticularly associated to high risk of malnutrition group. There is a dynamic and
reciprocal association between QoL domains (depressive and anxiety symptoms,
pain, nausea, fatigue, appetite) and weight loss. Pain is considered a robust pre-
dictor of poorer QoL in HNC [7] [32] [33].

In this study we can state that pain is the most limitation related to malnutri-
tion. Our data shows that patients in the high-risk group for malnutrition have
poorer scores on Pain scale and the impact only occurs in this group (low and
medium risk group of patients have similar scores in Pain scale). Future devel-
opment of this finding could relate QoL evaluation, pain control and analgesics
consumption, with nutritional status.

Lifestyle mediation (nutritional and psychosocial support, physical activity
orientation) at the moment of diagnosis has been recognized as an important
intervention, helping patients to manage side effects and improve their QoL [5].

HNC patients should be subject to a plan contemplating early identification of
malnutrition high risk and nutrition interventions. Comprehensive nutritional
assessment, documentation, weight loss follow-up and QoL evaluation should be
include since admission. It would contribute to identify different needs during
the disease trajectory in order to ensure appropriate interventions. Effective nu-
tritional interventions should ultimately aim to improve QoL [16] [17] [19] [22]
[34].

3. Conclusions

HNC patients are a recognized high-risk group for malnutrition and the diag-
nostic criteria used to define patients as malnourished lacks uniformity. Perform
pre-treatment nutrition and QoL assessments allows early identification of high-
risk patients representing a fundamental step to identify nutrition status at base-
line, in order to improve it during and after treatments.

HNC patients with oral cavity and oropharynx tumour locations, older, with
low literacy or with BMI under 18.5 at the moment of diagnosis, represent a high-
risk group.

When HNC is considered, a dynamic and bi-directional connection between
malnutrition and QoL is observed. Emotional and social functional scales and all
symptom scales—including pain, presented significant differences between high

and medium risk of malnutrition patients. Fatigue, pain, insomnia, appetite loss
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and financial difficulties were domains directly related to high risk of malnutri-
tion patients.

Nutrition support should be considered at any stage of the pathway—espe-
cially in high risk group—in order to optimize tumour treatment results, reduc-

tion of adverse effects of therapy and improving both QoL and survival.
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