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Abstract

Purpose Taste and smell alterations (TSAs) are among

the most frequent and troublesome symptoms reported by

head and neck cancer (HNC) patients after treatment. Little

is known about the relationship between TSAs and quality

of life (QoL) among HNC patients. The aim of this study

was to determine the effect of TSAs on overall QoL among

tube-fed and orally fed HNC patients before treatment, at

end of treatment and at 2.5-month follow-up.

Methods Data were collected in a longitudinal study prior

to treatment (n = 126), at end of treatment (n = 100) and

at 2.5-month follow-up (n = 85). Chemosensory Com-

plaint Score (CCS) and the University of Washington

Quality of Life Questionnaire version 3 were used to assess

TSAs and QoL, respectively. Generalized estimated equa-

tion modeling was used to estimate the effect of CCS on

QoL.

Results At end of treatment, QoL and CCS had declined

for both tube-fed and orally fed patients and thereafter

improved, but not to pre-treatment levels. Neither QoL nor

CCS mean scores were different between the two groups at

any time point. CCS was a significant predictor of overall

QoL (b = -1.82, p\ 0.0001), social-emotional (b =

-1.76, p\ 0.0001), physical (b = -1.12, p\ 0.0001)

and overall functions (b = -1.15, p\ 0.0001) at a mul-

tivariate level. Taste was reported as an important symp-

tom for both tube-fed and orally fed groups at end of

treatment and follow-up.

Conclusions TSAs are an important symptom and an

independent predictor of QoL for both tube-fed and orally

fed HNC patients. HNC patients need support to manage

TSAs, regardless of the method of nutritional intake.

Keywords Head and neck cancer � Quality of life �
Taste � Smell � Radiation therapy � Self-report � Tube
feeding

Introduction

Multimodal therapy (surgery/RT/CT) has been used over

the last two decades to improve tumor control and survival

among head and neck cancer (HNC) patients; however, this

treatment approach significantly impacts patient quality of

life [1]. Quality of life (QoL) can be defined as the ability

of the individual to perform activities related to physical,

mental, social and emotional well-being while reporting

satisfaction with daily functions [2]. QoL has become an

outcome as important as overall survival and disease-free
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Università degli Studi di Verona, Verona, Italy

3 Dipartimento di Scienze della Sanità Pubblica e Pediatriche,
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survival to evaluate the success of the treatment [3, 4].

HNC treatment may alter functionality in activities of daily

life [5], while treatment side effects (e.g., mucositis, taste

and smell alterations, dry mouth, mouth sores, nausea and

loss of appetite) reduce physical, emotional and social

well-being [6–9] and have generally been shown to reduce

QoL [10].

Taste and smell alterations (TSAs) are one of the most

frequent and troublesome symptoms reported by cancer

patients [7, 11]. TSAs vary in nature and severity and can

be characterized as the total absence of taste or smell,

reduced or increased sensitivity, distortion of normal taste

and smell, presence of phantom tastes or odors and lin-

gering bitter or metallic sensations [12]. TSAs are recog-

nized as a nutrition impact symptom associated with

reduced dietary intake, restricted food choice and weight

loss among HNC patients [13]. When symptoms or tumor

location interfere with appropriate oral intake during

treatment, tube feeding is used to meet nutritional needs

[14, 15]. The TSA experience of tube-fed HNC patients has

not been documented.

A recent systematic review [16] showed that antineo-

plastic treatment modalities affect the prevalence of taste

alterations as evaluated by both self-reports and clinical

tests. Approximately half of the patients treated with only

chemotherapy (chemo), two-thirds of the patients treated

with radiotherapy (RT) and three quarters of the patients

treated with combined chemo-RT experienced taste alter-

ations [16]. High radiation dose and RT to the head and

neck area specifically increase the risk of TSAs. Although

taste loss improves 20–60 days upon completing RT, taste

perception generally does not return to normal or near-

normal levels even a year after RT therapy [16]. TSAs may

persist up to 7 years, and a chronic reduced ability to taste

may establish in one-third of patients [17, 18].

Several studies have investigated the effect of TSAs on

HNC-specific QoL or feelings of depression. Baharvand

et al. [19] found that all 22 HNC patients in their study

developed clinically tested taste loss after RT and that QoL

deteriorated significantly with all taste loss. Similarly,

Kubrak et al. [13] observed a trend for self-reported TSAs

as a predictor of reduced symptom-related QoL at a mul-

tivariate level [b = -5.0, 95 % confidence interval

(CI) = -10.3; 0.2, p = 0.06] among RT-treated orally fed

patients followed to 2.5 months post-treatment. Finally, in-

depth interviews with 33 RT-treated HNC patients revealed

that 90 % of patients experienced alterations in taste and

attributed feelings of depression to the changes in their oral

cavity [9].

TSAs can be evaluated by self-reports or clinical tests;

however, clinical tests are not able to capture dimensions

such as flavor, food enjoyment or distortions of normal

perception [6]. Previous studies exploring the impact of

TSAs on QoL have not used a comprehensive self-report

taste and smell assessment tool [1, 4, 20–23] in combina-

tion with a health-related QoL approach, which considers

the person as a whole and is concerned with the level of

satisfaction in other life spheres beyond the symptoms [24]

(e.g., work, family, friends, spirituality and recreational

environments). Since treatments and its side effects can

affect multiple areas in the lives of patients [24], it is

important to understand the impact of TSA on the overall

level of satisfaction of the HNC patient. In addition, there

are no published studies of TSAs experienced by tube-fed

patients nor the impact of TSAs on the QoL of tube-fed

patients. Thus, the aim of this study was to determine the

effect of TSAs on overall QoL among tube-fed and orally

fed HNC patients before treatment, at end of treatment and

at 2.5-month follow-up, independent of age, gender, illness

(tumor site and stage), treatment and lifestyle characteris-

tics (smoking and alcohol).

Methods

Study design and clinical setting

This longitudinal study was conducted at the Cross Cancer

Institute, the comprehensive treatment center for northern

Alberta. Data were collected in two phases, between

February 2007 and August 2009 and between February

2012 and June 2014. This paper presents the pooled data.

Research procedures were in accord with the Alberta

Cancer Research Ethics Committee. All patients provided

written informed consent.

Sample size

At the baseline, a sample of 116 patients was required to

achieve a power of 80 % with an effect size of 0.25 (small

to medium) to study the association between QoL and taste

and smell alterations as measured by Chemosensory

Complaint Score (CCS). The level of significance was at a

two-sided a level of 0.05.

Study population

Inclusion criteria were as follows: older than 18 years,

diagnosis of HNC (oral cavity, salivary glands, paranasal

sinuses, oropharynx, nasopharynx, hypopharynx and lar-

ynx) with any histology and, at any stage, scheduled to

receive curative-intent RT with or without concurrent CT

or cetuximab. Patients with tumors of the lip and thyroid

were excluded.

Patients received treatment according to the standard of

care. The median total dose of radiotherapy was 60 Gy.
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Forty-two (26.2 %) participants were treated with surgery

prior to chemo-RT. Planned chemotherapy included high-

dose cisplatin (n = 48) or weekly carboplatin (n = 28); six

patients were switched to carboplatin due to toxicity, and

eight patients received cetuximab (Table 1).

Data collection

Data were collected prior to any treatment (baseline), on

completion of RT or chemo-RT (end of treatment) and at

2.5-month follow-up. Seventy-one (44.4 %) patients

completed all three study visits. Twenty patients (12.5 %)

completed baseline and at least one of the other visits.

Thirty-eight (23.7 %) patients completed only baseline,

and 31 (19.4 %) patients did not have baseline information

(Supplemental Table 2).

The mean timeframe between baseline and end of

treatment assessments was 14.4 ± 5.8 and 16.5 ± 5.5

weeks for orally fed and tube-fed patients, respectively,

whereas the mean time between end of treatment and 2.5-

month follow-up was 8.4 ± 4.1 and 8.3 ± 3.3 weeks for

orally fed and tube-fed patients, respectively. Variations in

Table 1 Demographics and patient characteristics

All patients (n = 160) Orally fed (n = 116) Tube-fed (n = 44) p value

Gender (N, %) .309

M 126 (78.8) 89 (76.7) 37 (84.1)

Age, year (mean ± SD) 58.9 (11.9) 59.7 (12.5) 56.8 (9.9) .170

Smoking statusa (N, %) .640

Never smoker 40 (25.3) 31 (27.2) 9 (20.5)

Former smoker 77 (48.7) 55 (48.2) 22 (50)

Current smoker 41 (26.0) 28 (24.6) 13 (29.5)

Alcohol consumptionb (N, %) 107 (69.0) 74 (66.7) 33 (75) .229

Tumor site (N, %) .003

Pharynxc 88 (55.0) 54 (46.6) 34 (77.3)

Larynx 36 (22.4) 31 (26.7) 5 (11.4)

Oral cavity 18 (11.3) 14 (12.0) 4 (9.0)

Otherd 18 (11.3) 17 (14.7) 1 (2.3)

Tumor stageb (N, %) .002

Tis/T1/T2 31 (20.0) 29 (25.7) 2 (4.8)

T3/T4 124 (80.0) 84 (74.3) 40 (95.2)

Treatment (N, %) \.0001

RTchemo ± surgery 86 (53.8) 49 (42.2) 37 (84.1)

RT ± surgery 59 (36.9) 57 (49.1) 2 (4.5)

RTcetuximab ± surgery 8 (5.0) 4 (3.4) 4 (9.1)

Surgery only 7 (4.4) 6 (5.2) 1 (2.3)

Caloric intakee, kcal/kgBW/day (median [IQR])

Baseline 27.2 [21.6–34.4] 28.9 [21.8–34.5] 24.2 [18.5–27.2] .08

End of treatment 23.0 [15.1–31.6] 21.1 [11.5–30.7] 26.7 [20.9–38.5] .075

2.5-month follow-up 31.8 [23.9–36.8] 31.8 [24.4–36.7] 30.5 [23.0–39.3] .687

Protein intaked, kcal/kgBW/day (median [IQR])

Baseline 1.1 [0.9–1.5] 1.2 [0.9–1.5] 1.1 [0.6–1.3] .102

End treatment 1.0 [0.5–1.3] 0.9 [0.4–1.2] 1.1 [0.8–1.6] .086

2.5-month follow-up 1.3 [1.0–1.6] 1.3 [1.0–1.6] 1.2 [0.9–1.7] .945

IQR interquartile range, RT radiation therapy, SD standard deviation, Tis tumor in situ
a Data available on 114/116 orally fed patients
b Data available on 111/116 orally fed patients
c Includes primary unknown (n = 4)
d Includes salivary glands (n = 11), nasal cavity and paranasal sinuses (n = 6) and soft tissue (n = 1)
e Data available on 111/126 patients at baseline, 79/100 at end of treatment and 71/86 at 2.5-month follow-up
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assessment time were due to travel constraints, holidays

and patients’ convenience.

Individual characteristics and treatment

Patients’ main demographic characteristics, smoking sta-

tus, alcohol consumption, the presence of feeding tube,

tumor site and tumor stage and treatment (RT doses and

schedule, and antineoplastic drugs administered) were

extracted from medical records.

Energy and protein intake

Patients’ intake was recorded by a self-reported 3-day

dietary record [25], a method that provides a valid and

reliable estimate among cancer patients [26]. Food Pro-

cessor II Nutrient Analysis ProgramTM (Esha Research,

Salem, OR) was used to determine caloric and protein

intake from the food records.

Taste and smell alterations

Self-perceived taste and smell functions were assessed

through the taste and smell survey that quantifies the nature

and severity of TSAs (Supplemental Table 1). Eight items

of the taste and smell survey assess taste, and six evaluate

smell perception. The final score, the Chemosensory

Complaint Score (CCS) (range 0–16, higher score indicates

greater severity of complaint), is the sum of the Taste

Complaint Score (range 0–10) and the Smell Complaint

Score (range 0–6) [27]. Open-ended questions allow

patients to indicate how their altered sense of taste/smell

has impacted their quality of life.

Quality of life

QoL was assessed by the University of Washington Quality

of Life version 3 (UW-QoL v3) [28]. The UW-QoL v3 is

one of the most commonly used health-related QoL ques-

tionnaires in head and neck oncology. This HNC-specific

QoL questionnaire is brief, self-administered and detailed

enough to identify small changes [29] and has an internal

consistency score of 0.85 [28]. The questionnaire contains

10 domains exploring pain, appearance, activity, recre-

ation, swallowing, chewing, speech, shoulder, taste and

saliva with scoring scaled in equal stages from 0 to 100

(higher scores indicate better status). The UW-QoL also

asks patients to identify the three most important domains

during the past 7 days. Patient-perceived clinical distress

for taste and the need for intervention was evaluated

through the identification of ‘‘trigger criteria,’’ which

occurs when a patient’s evaluation of the taste domain is ‘‘I

cannot taste any food’’ or ‘‘I can taste some food’’ and

indicates taste as an important domain during the past

7 days [28].

Composite scores can be calculated to represent both

the physical function and the social-emotional function of

patients [28]. Additionally, overall function and overall

QoL are assessed through this tool. Composite scores for

health-related QoL dimensions were computed as follows:

physical function as the average of chewing, swallowing,

speech, saliva and appearance domain scores (excluding

taste); social-emotional function as the average of pain,

activity, recreation and shoulder domain scores; and

overall function as the average of all domains scores

(pain, appearance, activity, recreation, swallowing,

chewing, speech, shoulder and saliva), except taste.

Scores for physical, social-emotional and overall func-

tions range from 0–100, with higher scores indicating

better condition [28]. The global question of overall QoL

has 6 possible responses scored as 0 (very poor), 20

(poor), 40 (fair), 60 (good), 80 (very good) and 100

(outstanding) [28].

Statistical analysis

Descriptive statistics were adopted: Continuous variables

were expressed as averages and confidence intervals (CI)

at 95 %, mean and standard deviation or median and

interquartile range (IQR), while categorical variables

were summarized as sums and percentages. The Chi-

squared test with Yates’ correction (or Fisher’s exact test)

and t test or Mann–Whitney U test were used for com-

parisons between categorical variables. Descriptive data

were presented for all patients included in the study

(n = 160), those tube-fed (n = 44) and those orally fed

(n = 116).

Data presentation of overall QoL was stratified into

tube-fed and orally fed groups since significant differences

were found between the two groups in tumor site, tumor

stage and treatment. In addition, Terrell et al. [30] showed

the feeding tube to have the most negative impact on QoL

compared to 13 different demographic and clinical

characteristics.

Generalized estimated equation (GEE) modeling was

used to estimate the effects of CCS on overall QoL, social-

emotional function, physical function and overall function

to allow simultaneous modeling of data with repeated

measurements [31] and provide robust standard errors [32,

33]. For our analysis, GEE was used to calculate the

magnitude of change (i.e., b coefficients) of the study

variables over time. For GEE analysis of physical and

overall functions, we excluded the taste domain of the UW-

QOL instrument because CCS was included as an inde-

pendent variable.
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Results

Study population

One hundred and sixty patients consented to participate,

and about a quarter were tube-fed. Data at baseline, end of

treatment and 2.5-month follow-up were available for 126,

100 and 85 patients, respectively (Supplemental Table 2).

Most patients were male (n = 126, 78.8 %), and the

mean age was 58.9 years. Three quarters of patients were

current or former smokers, and almost 70 % (n = 107)

consumed alcohol at baseline (Table 1). Eighty-eight

patients (55.0 %) had a pharynx neoplasm. One hundred

and twenty-four (80 %) patients had an advanced tumor

stage (T3/T4). RT ± surgery (n = 57, 49.1 %) was the

main therapy in orally fed patients, whereas the majority of

tube-fed patients (n = 37, 84.1 %) received chemo-

RT ± surgery (Table 1).

All tube-fed patients continued to have oral intake in the

form of clear liquids and supplements during the three

study time points. There were no differences in caloric or

protein intake, standardized by body weight, between

orally fed and tube-fed patients at any time point (Table 1).

Most important issues in tube-fed and orally fed

patients over the time

Patients attributed a different importance to the symptoms

evaluated through the UW-QoL over time (Table 2). At

baseline, swallowing (n = 51.6 %) and pain (n = 36,

37.9 %) were reported as the most important symptom

during the past 7 days by tube-fed and orally fed patients,

respectively. In both groups, taste was ranked as the least

relevant problem; only five orally fed patients and one

tube-fed patient reported taste alterations among the three

most important symptoms during the past 7 days.

At end of treatment, swallowing became the most

important symptom for both tube-fed (n = 24, 82.7 %) and

orally fed patients (n = 49, 69 %). Similarly, taste

increased in importance in both groups and was ranked as

the third and fourth most important symptom by tube-fed

(n = 12, 41.4 %) and orally fed (n = 23, 32.4 %) patients,

respectively. Overall, 10 patients (4 tube-fed and 6 orally

fed) chose more than 3 symptoms as important at this time

point.

At 2.5-month follow-up, the most distressing symptom

for tube-fed patients continued to be swallowing (n = 14,

58.3 %), whereas orally fed patients ranked saliva (n = 35,

57.4 %) as the most distressing symptom. Taste continued

to be the third and fourth most important symptom for

tube-fed and orally fed patients, respectively.

Overall quality of life, Chemosensory Complaint

Score and taste trigger criteria for tube-fed

and orally fed patients over time

No significant differences between orally fed and tube-fed

groups were observed for overall QoL and CCS mean

scores at any of the study time points. Overall QoL scores

declined from baseline to end of treatment for both tube-

fed and orally fed patients and were improved at 2.5-month

follow-up but not to pre-treatment levels (Table 3). At

baseline, 75 % of patients (20/31 tube-fed and 74/95 orally

fed) reported a good or higher (score C60) QoL, and only 9

Table 2 Ranking of the most important issues during the past 7 days for tube-fed and orally fed patients at each study time point

Symptoma Baseline (n = 126) End treatment (n = 100) 2.5-month follow-up (n = 86)

Tube-fed (n = 31) Orally fed (n = 95) Tube-fed (n = 29) Orally fed (n = 71) Tube-fed (n = 24) Orally fed (n = 61)

n (%) Rank n (%) Rank n (%) Rank n (%) Rank n (%) Rank n (%) Rank

Pain 15 (48.4) 2 36 (37.9) 1 16 (55.2) 2 34 (47.9) 2 7 (29.2) 3 11 (18.0) 6

Appearance 4 (12.9) 5 7 (7.4) 8 3 (10.3) 6 4 (5.6) 9 1 (4.2) 8 6 (9.8) 8

Activity 8 (25.8) 4 23 (24.2) 4 6 (20.7) 5 18 (25.4) 5 6 (25.0) 4 22 (36.1) 3

Recreation 2 (6.5) 7 6 (6.3) 9 1 (3.4) 8 2 (2.8) 10 2 (8.3) 7 2 (3.3) 9

Swallowing 16 (51.6) 1 28 (29.5) 2 24 (82.8) 1 49 (69.0) 1 14 (58.3) 1 29 (47.5) 2

Chewing 3 (9.7) 6 16 (16.8) 6 2 (6.9) 7 13 (18.3) 7 4 (16.7) 6 16 (26.2) 5

Speech 9 (29.0) 3 26 (27.4) 3 10 (34.5) 4 16 (22.5) 6 6 (25.0) 4 11 (18.0) 6

Shoulder 1 (3.2) 8 12 (12.6) 7 3 (10.3) 6 6 (8.5) 8 5 (20.8) 5 10 (16.4) 7

Taste 1 (3.2) 8 5 (5.3) 10 12 (41.4) 3 23 (32.4) 4 7 (29.2) 3 21 (34.4) 4

Saliva 2 (6.5) 7 17 (17.9) 5 16 (55.2) 2 28 (39.4) 3 11 (45.8) 2 35 (57.4) 1

Totals are greater than the number of patients since up to three items could be chosen. Ranks may be tied for some domains
a University of Washington Quality of Life Questionnaire version 3
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patients (3 tube-fed and 6 orally fed) reported a poor or

lower (score B20) QoL. At end of treatment, less than half

of patients rated their overall QoL as good or higher, while

one in five patients (5 tube-fed and 15 orally fed) reported a

poor or lower QoL. At 2.5-month follow-up, 54 (63.5 %)

patients (12/24 tube-fed and 42/61 orally fed) reported a

good or higher overall QoL, but 10 (12 %) patients con-

tinued to report a poor (score = 20) QoL. None reported a

very poor (score = 0) QoL.

At end of treatment, no patients rated their overall QoL

as outstanding (score = 100) and none of the tube-fed

patients rated their QoL as outstanding at any time point.

The proportion of tube-fed patients with a good or higher

overall QoL was always lower than that of orally fed

patients at any time point [64.5 vs 77.9 % (20/31 vs 74/95)

at baseline, 44.8 vs 49.2 % (13/23 vs 35/71) at end of

treatment, 50.0 vs 69.4 % (12/24 vs 42/61) at 2.5-month

follow-up].

The pattern for CCS was similar to overall QoL scores.

CCS increased from baseline after the completion of

treatment in both the tube-fed group (8.0 ± 2.3 vs

0.2 ± 0.2 at baseline) and orally fed group (8.7 ± 0.7 vs

1.5 ± 0.5 at baseline) with a reduction in complaints at

2.5-month follow-up (6.4 ± 1.6 in tube-fed and 6.0 ± 0.7

in orally fed) but not to baseline levels.

At the end of treatment, 35 (49.3 %) orally fed patients

reached trigger criteria on the UW-QoL taste domain.

These patients also had higher Taste Complaint Scores than

orally fed patients without trigger criteria (8.4 ± 1.4 vs

6.2 ± 2.8, p = .003). Similarly, 18 (62.1 %) tube-fed

patients had trigger criteria for the taste domain and higher

Taste Complaint Scores and CCS scores compared to tube-

fed patients without trigger criteria (8.3 ± 1.6 vs

4.1 ± 3.5, p = .005 and 10.2 ± 2.4 vs 5.7 ± 4.5,

p = .022, respectively). No differences were found in

Smell Complaint Scores at the end of treatment or in any of

the scores at baseline and at 2.5-month follow-up between

patients with trigger criteria compared to patients without,

for both orally fed and tube-fed patients.

Many orally fed and some tube-fed participants descri-

bed the impact of altered taste/smell on their quality of life

as a ‘‘reduced enjoyment of food’’ and as ‘‘less rewarding’’

at both end of treatment and 2.5-month post-treatment.

Participants also indicated that the alterations resulted in a

lack of appetite and lack of desire to eat at these time

points.

Factors affecting quality of life

GEE was used to estimate the impact of self-perceived

taste and smell functions, treatment, tube feeding and six

clinical and demographic variables on overall QoL.

Table 4 presents multivariate results for overall QoL for

both tube-fed and orally fed patients. CCS was a significant

predictor of overall QoL in the univariate analysis

(b = -1.685, CI: -2.25; -1.12, p\ 0.0001). The b
coefficient from multivariate analysis revealed that each

unit increase in CCS resulted in a decrease in overall QoL

of 1.82.

Tumor characteristics such as site and stage were asso-

ciated with QoL (Table 4). Age was an independent pre-

dictor of overall QoL. Compared to current smokers,

patients who had never smoked had a significantly better

overall QoL.

Table 5 shows the GEE results for social-emotional

function, physical function and overall function. After

adjusting for age, gender, smoking status, alcohol con-

sumption, tumor site, treatment and tube feeding, CCS was

a significant independent predictor of social-emotional

function (b = -1.76, p\ 0.0001), physical function

(b = -1.12, p =\ 0.0001) and overall function

(b = -1.15, p =\0.0001).

Table 3 Overall quality of life for tube-fed and orally fed patients at each study time point

Overall

quality of

lifea

Baseline End treatment 2.5-month follow-up

All patients

(n = 126)

N, %

Tube-fed

(n = 31)

N, %

Orally fed

(n = 95)

N, %

All patients

(n = 100)

N, %

Tube-fed

(n = 29)

N, %

Orally fed

(n = 71)

N, %

All patients

(n = 85)

N, %

Tube-fed

(n = 24)

N, %

Orally fed

(n = 61)

N, %

Mean ± SD 60.9 (2.5) 56.1 (3.8) 62.5 (2.0) 47.4 (2.1) 46.9 (4.0) 47.6 (2.4) 55.4 (2.1) 50.8 (4.5) 57.1 (2.3)

Outstanding 4 (3.2) – 4 (4.2) – – – 1 (1.2) – 1 (1.6)

Very good 40 (31.7) 9 (29.0) 31 (32.6) 13 (13.0) 4 (13.8) 9 (12.7) 19 (22.3) 6 (25.0) 13 (21.3)

Good 50 (39.7) 11 (35.5) 39 (41.1) 35 (35.0) 9 (31.0) 26 (36.6) 34 (40.0) 6 (25.0) 28 (45.9)

Fair 23 (18.3) 8 (25.8) 15 (15.8) 32 (32.0) 11 (37.9) 21 (29.6) 21 (24.7) 7 (29.2) 14 (23.0)

Poor 8 (6.3) 2 (6.5) 6 (6.3) 16 (16.0) 3 (10.3) 13 (18.3) 10 (11.8) 5 (20.8) 5 (8.2)

Very poor 1 (0.8) 1 (3.2) – 4 (4.0) 2 (7.0) 2 (2.8) – – –

SD standard deviation
a University of Washington Quality of Life Questionnaire version 3
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Discussion

This is the first study to determine the impact of TSAs on

overall QoL amongHNC patients using self-report measures

of both. We found TSAs to be a significant independent

predictor of overall QoL, social-emotional function, physi-

cal function and overall function after adjusting for age,

gender, tumor stage, tumor site, treatment, smoking, alcohol

consumption and tube feeding. These findings add new

evidence to the field of QoL in two ways. First, we illustrate

an association between self-reported TSAs in HNC patients

and their overall QoL, confirming Baharvand and col-

leagues’ observations [19] of a significant deterioration in

QoL associated with clinically evaluated chemo/radiother-

apy-induced taste loss. Second, we determinedTSAs to be an

independent predictor of QoL (GEE analysis) and identified

TSAs as important issues for tube-fed patients as well as for

patients capable of oral intake at both end of treatment and

2.5-month follow-up.

We observed that greater TSAs were associated with

reduced social-emotional function, physical function and

overall function, which may limit participation in social

and recreational activities. Previous qualitative studies

describe frustration and disappointment with eating as

common experiences among HNC patients that limit par-

ticipation in social and recreational activities with friends

and family [34, 35]. Although the precise mechanism by

which TSAs affect QoL is likely multifactorial, our study

and others suggest that the primary factor may be the loss

of the social enjoyment of food with limitations in com-

munal and recreational activities.

Table 4 Generalized estimated

equation (GEE) multivariate

model: factors affecting overall

quality of life

Variable All patients

b SE p value 95 % CI

CCS (0–16) -1.820 0.30 \0.0001 -2.40; -1.24

Male gender -0.060 3.36 0.986 -6.64; 6.51

Tumor stage (ref = Tis/T1/T2)

T3/T4 -9.22 3.78 0.015 -16.62; -1.82

Tumor site (ref = Pharynx)

Larynx -0.791 4.74 0.867 -10.08; 8.50

Oral cavity 10.33 4.69 0.028 1.14; 19.52

Othera 18.41 5.64 0.001 7.34; 29.47

Treatment (ref = RT ± surgery)

RTchemo ± surgery 6.30 4.17 0.131 -1.88;14.48

RTcetuximab ± surgery 9.67 8.31 0.244 -6.61; 25.96

Surgery only -2.68 9.40 0.776 -21.10; 15.75

Smoking status (ref = current)

Never 7.20 3.30 0.029 0.72; 13.67

Former 3.97 3.94 0.313 -3.75; 11.69

Alcohol consumption (ref = no) 2.51 3.30 0.448 -3.97; 8.98

Age, years 0.26 0.12 0.027 0.03; 0.489

Tube-fed (ref = orally fed) -0.46 3.81 0.905 -7.93; 7.02

CCS Chemosensory Complaint Score, CI confidence interval, RT radiation therapy, SE standard error, Tis

tumor in situ
a Includes salivary glands (n = 11), nasal cavity and paranasal sinuses (n = 6), primary unknown (n = 4)

and soft tissue (n = 1)

Table 5 Generalized estimated equation multivariate models: effects

of CCS on social-emotional, physical and overall functions

Scale All participants

b (SE) p value 95 % CI

Social-emotional function

a -1.76 (0.25) \0.0001 -2.25; -1.27

b -1.76 (0.25) \0.0001 -2.25; -1.27

Physical function

a -1.02 (0.32) 0.002 -1.65; -0.38

b -1.12 (0.31) \0.0001 -1.74; -0.51

Overall function

a -1.04 (0.30) 0.001 -1.64; -0.45

b -1.15 (0.30) \0.0001 -1.73; -0.57

CCS Chemosensory Complaint Score; CI confidence interval, SE

standard error
a Adjusted for age, gender, tumor stage, tumor site, treatment,

smoking status and alcohol consumption
b Adjusted for age, gender, tumor stage, tumor site, treatment,

smoking status, alcohol consumption and tube feeding
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For data collection, we used two self-report tools, the

best method to capture subjective and individual dimen-

sions such as food enjoyment [6]. The taste and smell

survey has been used in a variety of disease settings, while

the UW-QoL questionnaire is specific to patients with head

and neck cancer to capture subjective dimensions of health-

related QoL. Consistent with a recent recommendation that

identified taste alterations as a patient-reported HN-specific

core symptom [36], we believe that self-report tools are the

method of choice to assess TSAs and their impact on QoL.

Overall QoL changed over the three study time points as

previously shown by a prospective study [37]. The end of

treatment time point was the worst period with the lowest

QoL scores reported by both tube-fed and orally fed

groups, and with 20 % of all patients reporting a poor or

lower QoL. However, QoL was poorer for tube-fed patients

compared to orally fed as the proportion of tube-fed

patients with a good or higher QoL was always lower than

orally fed patients at any time point. Moreover, we found

that none of tube-fed patients rated their QoL as out-

standing at any time point. CCS predicted overall QoL

after adjusting for tube feeding. Although different treat-

ments were given to orally fed and tube-fed patients, we

adjusted for type of treatment in our analyses and the

proportion of surgery-treated patients was similar in tube-

fed and orally fed groups. Future studies with larger sample

sizes will facilitate evaluation of type of surgery onQoL.We

observed a significant association between early-stage dis-

ease and better QoL that is consistent with other studies [38].

CCS trended similarly with QoL scores. Taste percep-

tion and smell perception were significantly impaired after

the completion of treatment with only a partial recovery at

2.5-month follow-up as highlighted in previous papers [4,

39] that show taste pre-treatment levels not yet recovered

1 year after treatment. This trend is confirmed by the issues

reported by patients as the most important during the past

7 days. At baseline, the taste domain was ranked as the

least important issue by all patients, but at end of treatment,

it was ranked third and fourth most important by tube-fed

and orally fed patients, respectively, and this ranking was

maintained at 2.5-month follow-up.

Our study investigated the effect of the main demo-

graphic and clinical variables on QoL. Having never

smoked was associated with a better QoL. These findings

confirm Duffy and colleagues’ pilot study results [40] that

found smoking negatively associated with five scales of the

QoL Short Form Health Survey (SF-36V), including gen-

eral health among HNC patients. Further studies are war-

ranted to explore the different predictors of QoL in these

two populations.

Similar to other studies of HNC populations [39, 41],

participants of this study were predominantly male; in

North America, the ratio of HNC of males to females can

be greater than 2:1 [42, 43]. We observed that gender was

not a significant predictor of overall QoL. Females may

respond differently to symptoms [38]; however, the effect

of treatment should not differentially affect taste function

[19]. Comorbidity was not adjusted in the GEE modeling;

however, comorbidity alone has been shown not to affect

QoL indices [44].

Patient recruitment and retention can be challenging in

oncology studies. To reduce burden, patients were invited

to take part in all time points and were allowed to enter the

study at any time point. This strategy increased recruitment

rate, but resulted in some missing data at baseline. The

main reasons for missing data at the second and third

assessments were fatigue, feeling unwell and missed

appointments. A comparison of the patients who continued

in the study and those who withdrew their consent after the

first assessment did not show any difference for overall

QoL or CCS.

While the UW-QoL v3 is brief and HNC-specific [29], it

is considered to be a health-related QoL tool that captures

the subjective well-being of HNC patients [28] as they rate

their own overall quality of life considering all factors that

affect their enjoyment of life in addition to physical and

mental symptoms. ‘‘Mood’’ and ‘‘anxiety’’ items have been

added in the development of the UW-QOL v4 [28] and

should be used in future studies to assess the QoL of HNC

patients.

In summary, we found TSAs to be a significant inde-

pendent predictor of overall QoL, social-emotional func-

tion, physical function and overall function. TSAs are one

of the clusters of nutrition impact symptoms with clinical

consequences, such as restricted food choice and decreased

dietary intake, nutritional status and food enjoyment [39].

Our aim was to determine the impact of TSAs on QoL

among HNC patients, and we found that they are an

independent predictor of QoL also when oral intake is

restricted.

These findings highlight the importance of screening all

HNC patients for self-reported TSAs [36] even when they

are not exclusively dependent on oral food intake [45].

Moreover, new treatment-support pathways must be

developed for tube-fed patients; current TSAs symptom

management is focused on the provision of food choice and

eating suggestions to orally fed patients, while a different

approach is required to fully address TSAs experienced by

tube-fed patients. A comprehensive self-report tool for

TSAs in addition to a routine QoL questionnaire can help

healthcare professionals identify the nature and severity of

the taste and smell alterations and choose the best strategy

for reducing their impact on QoL.
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