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A Meta-Analysis of the Relationship Among Impaired
Taste and Treatment, Treatment Type, and Tumor Site
in Head and Neck Cancer Treatment Survivors

Laura McLaughlin, RN, PhD, OCN®, and Suzanne Mahon, RN, DNSc, AOCN®, APNG

ince the 1980s, the incidence of base of tongue
and tonsil cancers has steadily increased in
the United States (Marur, D’Souza, Westra, &
Forastiere, 2010; Sturgis & Cinciripini, 2007).
As many as 60% of these oropharyngeal
tumors are human papilloma virus (HPV)-related head
and neck cancers, which tend to be diagnosed at younger
ages (often before age 45) and respond better to treat-
ment (Marur et al., 2010; Sturgis & Cinciripini, 2007). Be-
cause of this, the pool of head and neck cancer survivors
will continue to grow in the foreseeable future (Siegel &
Jemal, 2013). About 185,000 head and neck cancer treat-
ment survivors (HNCTS) exist, and that number is pro-
jected to rise to more than 232,000 by 2022 (Siegel et al.,
2012). In addition, advancements in treatment technique
such as intensity-modulated radiation therapy (IMRT)
have improved long-term survival as well as functional
outcome in HNCTS. The major consequences of head
and neck cancer treatment previously were impaired
swallowing, impaired speech, dry mouth, dysgeusia,
and taste dysfunction (Baharvand, ShoalehSaadi, Bara-
kian, & Moghaddam, 2013; Bornbaum et al., 2012). As
nerve-sparing surgery and parotid-sparing radiation
techniques improve functional outcomes for many pa-
tients (Chen et al., 2013; Loewen, Boliek, Harris, Seikaly,
& Rieger, 2010), taste impairment may become a more
recognized problem for long-term survivors.

Background

Head and neck cancer affects the anatomic structures
from the mid-face to the neck. The organs of the head
and neck work in harmony to accomplish the complex
tasks involved in chewing, swallowing, breathing, and
speaking. Air passes through the upper alimentary ca-
nal facilitating gas exchange with the respiratory track
and allowing speech. Food in the form of liquid or solid
begins the digestive process inside the mouth. The pal-
atability and nutritional quality of food is biologically
determined by sensory data that includes taste (Breslin

Problem Identification: To understand how taste impair-
ment caused by head and neck cancer treatment changes
over time or varies with treatment site or type.

Literature Search: Ovid MEDLINE® database was searched
for reports of health-related quality of life (HRQOL) in
head and neck cancer treatment survivors (HNCTS), which
included taste function in a HRQOL instrument from
1946-2013. Eligible studies compared taste scores from
baseline to post-treatment, using two treatment types or
two cancer sites.

Data Evaluation: 247 reports were identified; 19 were
suitable for meta-analysis.

Data Analysis: A series of dichotomous meta-analyses were
conducted using comprehensive meta-analysis software.

Presentation of Findings: Taste scores were statistically
significantly worse after treatment; the summary effect for
the standard measure difference between pretreatment and
post-treatment taste scores was 0.353 (p < 0.001). Patients
treated with radiation therapy (RT) reported statistically
significant worse taste function post-treatment than those
who received no RT; the summary effect for the standard
mean differences in taste scores was 0.77 (p = 0.001). Dif-
ferences in tumor site were not significant.

Implications for Nursing: Taste dysfunction is a long-term
complication for HNCTS, and nurses should screen survi-
vors for this sensory dysfunction.
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& Spector, 2008; Coldwell et al., 2013). Because of the
anatomic and physiologic characteristics of the head
and neck organs, treatment for malignancy often results
in the impairment of multiple actions that are vital to
activities of everyday life and adequate nutrition.
Treatment for head and neck cancer may also result
in a variety of long-term consequences that impair
health-related quality of life (HRQOL) (Alicikus et al.,
2009; Epstein & Murphy, 2010). These consequences
include chronic neck and shoulder pain, mouth pain,
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dry mouth, impaired speech, difficulty with chewing
and swallowing, and impairment of olfactory and
taste sensations. Eating is imperative to survival, so
healthcare practitioners need to focus their efforts on
ensuring that patients are ingesting adequate calories to
meet their metabolic demands. Those with swallowing
impairments are at risk for life-threatening aspiration
pneumonia, so tube feeding is not uncommon for pa-
tients with head and neck cancer with extensive disease
to the throat (Airoldi et al., 2011; Gillespie, Brodsky;,
Day, Lee, & Martin-Harris, 2004). However, the return
to oral feeding may be delayed by taste dysfunction—
related appetite suppression. When taste is impaired,
eating is not as enjoyable and appetite is diminished
and so the occupation of eating is altered (McQuestion,
Fitch, & Howell, 2011; Meyers & Ott, 2008). Sensory im-

Table 1. Studies Identified for Meta-Analysis

pairment of taste is negatively associated with overall
HRQOL and head and neck cancer treatment results
in taste dysfunction (Baharvand et al., 2013; Chasen
& Bhargava, 2009). However, the extent to which taste
impairment changes over time, or varies with treatment
site or type, is not well understood.

One approach to addressing such knowledge gaps is
meta-analysis. Meta-analysis is a systematic and repli-
cable scientific process for evaluating the outcomes of
published study reports. It allows the pooling of data
from multiple, small, and often underpowered studies
to increase the power and precision of the results. The
data from multiple instruments may be compared in
the same analysis as long as the instruments are all
measuring attributes of the same outcome variable
(Cooper, Hedges, & Valentine, 2009).

Study Time Post-Treatment  Years of Treatment

Sample

EORTC QLQ-H&N35

Alicikus et al., 2009

Birkhaug et al., 2002

Borggreven et al., 2007

Bower et al., 2009
Broglie et al., 2012
Chen et al., 2013

Chungetal., 2010

Fang et al., 2010

Hammerlid et al., 2001

Hanna et al., 2004
Johansson et al., 2008
McMillan et al., 2006
Pow et al., 2006

Singer et al., 2009

Wan Leung et al., 2011

Greater than 2 years
Greater than 2 years
6 months

Greater than 2 years
Greater than 2 years
Greater than 2 years
Greater than 2 years
Greater than 2 years
Greater than 2 years
Greater than 2 years
6 months

12 months

12 months

Greater than 2 years

Greater than 2 years

1991-2004
1992-1997
1998-2001
Not reported
2002-2007
2007-2008
1996-2006
1995-2005
1993-1994
Not reported
1998-2005
2000-2003
2000-2004
Not reported

Not reported

110 Turks; various sites and treatments

136 Norwegians; larynx cancer treated with surgery
80 Dutch; oral and oropharynx cancers

89 Chinese; various sites and treatments

98 Swiss; oropharynx cancer

31 Chinese; various sites all treated with IMRT

42 Koreans; early-stage tonsil cancer

356 Taiwanese; nasopharynx cancer treated with RT
232 Swedes; various sites and treatments

42 Americans; late-stage laryngeal cancer

100 Swedes; laryngeal cancer

32 Chinese; early-stage nasopharynx cancer

45 Chinese; nasopharynx cancer treated with RT
323 German; larynx cancer treated with surgery

640 Taiwanese; various sites and treatments

UW-QOL

Bekiroglu, 2011
Biazevic et al., 2010
Lin etal., 2012

Mowry et al., 2006

Greater than 2 years
12 months
12 months

6 months

1995-2007
2006-2007
2008-2011

Not reported

129 British; oral cavity cancer treated with RT
47 Brazilian; oral and oropharynx cancers treated with surgery
46 Americans; various sites and treatments

31 Americans; larynx and oropharynx cancers treated with
chemoradiation

EORTC QLQ-H&N35—European Organisation for Research and Treatment of Cancer Head and Neck Cancer Module; IMRT—intensity-
modulated radiation therapy; RT—radiation therapy; UW-QOL—University of Washington Quality of Life Questionnaire
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Table 2. Meta-Analysis Procedures

Pre- or Post- Tumor
Study Treatment Site Treatment
EORTC QLQ-H&N35
Alicikus et al., 2009 X X
Birkhaug et al., 2002 X
Borggreven et al., X
2007
Bower et al., 2009 X
Broglie et al., 2012 X
Chen et al., 2013 X
Chungetal., 2010 X
Fang et al., 2010 X
Hammerlid et al., X
2001
Hanna et al., 2004 X
Johansson et al., 2008 X
McMillan et al., 2006 X
Pow et al., 2006 X X
Singer et al., 2009 X
Wan Leung et al., X X
2011
UW-QOL
Bekiroglu, 2011 X
Biazevic et al., 2010 X
Lin etal., 2012 X
Mowry et al., 2006 X

EORTC QLQ-H&N35—European Organisation for Research
and Treatment of Cancer Head and Neck Cancer Module; UW-
QOL—University of Washington Quality of Life Questionnaire

Note. Marked columns determine what information was ex-
tracted from that study for the meta-analysis.

Instruments

To effectively and efficiently search the literature on
taste dysfunction in HNCTS, a search for instruments
that measure taste was conducted. The Health and Psy-
chosocial Instruments (HAPI) database was searched
and four instruments that measure taste in patients with
head and neck cancer were identified. These instruments
included The European Organisation for Research and
Treatment of Cancer (EORTC) Head and Neck Cancer
Module (QLQ-H&N35), University of Washington

Quality of Life Questionnaire (UW-QOL), MD An-
derson Symptom Inventory Index-Head and Neck
(MDASI-HN), and the Radiation Therapy Oncology
Group Common Terminology Criteria for Adverse
Events (CTCAE).

A commonly used HRQOL instrument used for
HNCTS, including items on sensory function (i.e., taste
and smell), is the QLQ-H&N35. This instrument was de-
veloped by the EORTC and was designed to capture the
HRQOL aspects specific to HNCTS. The QLQ-H&N35 is
composed of seven scales (i.e., pain, swallowing, sense,
speech, social eating, social contact, and sexuality) spe-
cifically designed to assess symptoms and complications
commonly seen in HNCTS. The QLQ-H&N35 has been
translated into 49 languages and is used as a standard
instrument in measuring quality of life in HNCTS and
takes about seven minutes to complete (Chaukar et al.,
2005). This instrument is a symptom scale and a high
score indicates a higher symptom burden. Reliability
was assessed by use of Cronbach coefficient. The Cron-
bach coefficient for the senses subscale is reported to be
0.7 (Bjordal et al., 1999). The Pearson’s correlation was
greater than 0.41 for each subscale that supports item-
convergent validity; none of the items correlated with
other scales more than their own scales, which supports
discriminant validity (Bjordal et al., 1999).

The UW-QOL questionnaire consists of 12 single ques-
tions, each having between three and six response op-
tions that are scaled from 0 (worst) to 100 (best) (Ghazali,
Lowe, & Rogers, 2012). The questions address pain,
appearance, activity, recreation, swallowing, chewing,
speech, shoulder movement, taste, saliva, mood, and
anxiety. Another question asks patients to choose up
to three of these domains that were most important to
them in the previous week. Patients also were asked to
state whether things had gotten worse, stayed the same,
or improved over the last month for each UW-QOL do-
main. The UW-QOL has an overall internal consistency
with a Cronbach alpha of 0.85. The test-retest reliability
coefficient was 0.95 (Silveira et al., 2010; Weymuller,
Alsarraf, Yueh, Deleyiannis, & Coltrera, 2001).

The MDASI-HN was designed to measure the burden
of head and neck cancer treatment symptoms and the
impact of those symptoms on daily life (Rosenthal et
al., 2007). This instrument is composed of 13 general
cancer symptom burden questions and nine items spe-
cific to head and neck cancer. The questionnaire can
be completed in about seven minutes. The reliability
coefficient for the head and neck-specific items was
0.83, and tasting food was among the most prevalent
severe symptoms in the initial psychometric testing of
the instrument (Rosenthal et al., 2007).

The CTCAE is a grading system for measuring treat-
ment-related toxicities specific to radiation therapy in 28
different anatomical or physiological categories including
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Published Reports (N = 247)

Duplicates (n = 18)
Non-English (n = 24)
Review articles (n = 3
Wrong population (n = 3)

v

Studies (N = 199)

* Did not report taste or senses subscale scores
(n = 82)

* Did not report data for comparison (n = 50)

* Did not report adequate data to calculate effect
size (n = 31)

¢ Did not meet time inclusion criteria (n = 15)

!

Studies (N = 21)

* Data reported in multiple publications (n = 2)

Total Included Studies: N = 19

Figure 1. Study Inclusion Flowchart

taste (Palazzi et al., 2008). The grading system has been
used to measure acute and long-term taste function (Biint-
zel et al., 2010). Events are graded on a scale from 0 (no
adverse activity) to 5 (death related to the event). These
criteria have been in use since 1998 (Palazzi et al., 2008).

Methods

Ovid MEDLINE® was searched for articles from
1946 to 2013 to identify potential studies that included
reports of taste function scores in HNCTS suitable for
meta-analysis. A search of the term QLQ-H&N35.mp
yielded 131 items. The term UW-QOL.mp yielded 95
studies. Searching CTCAE.mp and MDASI-HN.mp
produced 16 and 5 items, respectively.

Study Selection

Published research reports of studies conducted in
HNCTS measuring HRQOL using all four instruments
were reviewed. Studies were included if a taste score
or subscale score was reported, participants included
patients with head and neck cancer, and taste was as-
sessed at least six months after the completion of all
treatment. Eligible studies compared taste scores in the
following ways: baseline compared to post-treatment,
two treatment types, or two cancer sites. Cross-sectional
studies of post-treatment taste function would have
been included if a healthy control group was included
for comparison with the HNCTS, but no such studies
were identified in the search.

The stated purpose of all of the identified studies was
to report overall HRQOL, not the taste or senses subscale,

so no study reported information on taste in the manu-
script abstract. Therefore, it was necessary to review
each study report to determine its eligibility for inclu-
sion in the meta-analysis. The database searches were
downloaded into a Microsoft Word® file and printed out.
Detailed field notes on study eligibility were recorded on
this document. This preliminary process was conducted
by the principal investigator alone and each document
was evaluated twice to ensure that all eligible studies
were included. To ensure accuracy, the co-author inde-
pendently reviewed every 10th report in the sampling
frame and no discrepancies were found (see Table 1).

Data Coding and Extraction

Prior to data extraction, a coding book was devel-
oped to capture the outcome of interest and to iden-
tify the potential comparison groups. Accurate and
adequate description of the meta-analysis sample also
is dependent on careful coding of individual study
population characteristics. Data were extracted from
the identified studies and recorded on data collection
sheets based on a code book developed prior to data
extraction, but was refined during this highly itera-
tive process.

Table 3. Sample Characteristics (N = 2,651)

Characteristic X
Age (years) 57.5
Characteristic n %
Gender
Male 2,068 78
Female 540 20
Not reported 43 2
Tumor site
Pharynx 1,152 43
Larynx 762 29
Oral cavity 451 17
Paranasal 11 <1
Other 269 10
Not reported 6 <1
Stage
-l 908 34
-1V 1,088 41
Not reported 655 25
Treatment
Radiation 350 13
Surgery 100 4
Chemotherapy 9 <1
Surgery and radiation 437 16
Surgery, radiation, and chemotherapy 22 1
Chemotherapy and radiation 158 6
Radiation with or without something else 1,319 50
Radiation with something else 91 3
Surgery with something else 6 <1
Not reported 159 7

Note. Because of rounding, not all percentages total 100.
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The two authors independently extracted data on
study characteristics and estimates of effect size from
each of the 19 identified studies. The initial coding
process was conducted independently by each author.
The authors then met to compare results and resolve
disagreements. Differences were resolved by discussion
among the authors until 100% agreement was achieved
(Cooper et al., 2009).

The studies were described in terms of the county of
origin, year of report, years of subject treatment, and
research design. Subject description included demo-
graphic characteristics on age and gender, treatment
type, tumor site, stage, and histology. Only one study
was a randomized, controlled trial, and the rest were
descriptive observational studies. Treatment modali-
ties included conventional two-dimensional radiation
therapy (2DRT), three-dimensional conformal therapy
(3DRT), and IMRT.

Estimates of effect size of head and neck cancer
therapy on taste dysfunction were extracted from each
study. No estimates of incidence rates ratios from a
normal comparison group were identified in any of the
19 research study reports. QLQ-H&N35 senses scores
or UW-QOL taste scores comparing data on pre- and
post-treatment, different treatment types, or different
tumor sites were used to calculate effect size (see Table
2). About half of the studies reported sample size, mean
taste scores, and standard deviations, which were used
to calculate effect size (Alicikus et al., 2009; Biazevic et
al., 2010; Bower et al., 2009; Chung et al., 2010; Fang et
al., 2010; Hammerlid, Silander, Hornestam, & Sullivan,
2001; Johansson, Ryden, & Finizia, 2008; McMillan et
al., 2006; Pow et al., 2006; Wan Leung et al., 2011). The
others reported sample size, mean taste scores, and a
p value for a t test (Bekiroglu et al., 2011; Birkhaug,
Aarstad, Aarstad, & Olofsson, 2002; Borggreven et al.,
2007; Broglie et al., 2013; Chen et al., 2013; Hanna et al.,
2004; Lin, Starmer, & Gourin, 2012; Mowry, LoTempio,
Sadeghi, Wang, & Wang, 2006; Singer et al., 2009).

Data Synthesis and Analysis

A descriptive meta-analysis was conducted using
commercial software to calculate pooled effect sizes from
multiple research studies. Comprehensive meta-analysis

Table 4. Pre- and Post-Treatment Type Statistics

(CMA) software, version 2, was used to calculate a
pooled incidence rates ratio for each of the eight meta-
analyses. This software is ideally suited for meta-analysis
because it accounts for different directions of data. For
example, when using the QLQ-H&NB35, a higher score
indicates worse taste function and, in the UWQOL, a
higher score indicates better taste function. CMA takes
the data direction into account when calculating the ef-
fect size.

Statistical heterogeneity was qualified with the I and
Q statistics. Cochran’s Q is the usual statistic for testing
the null hypothesis that all studies in a meta-analysis
are homogeneous. However, a non-statistically signifi-
cant Q value does not provide sufficient evidence for
homogeneity, so I> may be examined to determine how
much variation throughout studies is from heteroge-
neity (Higgins, Thompson, Deeks, & Altman, 2003).
Publication bias was not assessed because all reports
presented in this meta-analysis were published reports
of research studies. No unpublished data, dissertation
research, or conference presentation abstracts were
identified in the literature search.

Results

Two hundred forty-seven reports were identified.
Three reports were review articles and 18 appeared
more than once in the search output. Twenty-four non-
English reports were identified, but none were eligible
for inclusion because the English-language abstracts
did not report the required information. Three studies
included patients without cancer. This left 199 reports
potentially eligible for coding. Eighty-two studies did
not report the taste or senses subscale score and were
eliminated. The minimum required data for calculating
an effect size is a sample size with mean and standard
deviation, or a sample size, mean, and p value. Thirty-
one studies did not report adequate information for the
calculation of an effect size. An additional 50 reports
were excluded because they did not include a compari-
son group. Fifteen studies did not meet the minimum
time post-treatment required for inclusion. Twenty-one
studies were available for coding, but two studies were
excluded because the participants were represented in

Standard Difference

Group Studies (N) Participants (N) X p Q p 12
Pre- versus post-treatment 6 545 0.35 < 0.001 10.6 0.1 43
RT versus no RT 3 197 0.77 0.001 8.09 0.02 75.3
2DRT versus IMRT 3 1,041 0.336 0.01 4.11 0.13 51.3

2DRT—two-dimensional radiation therapy; IMRT—intensity-modulated radiation therapy; RT—radiation therapy

E198

Vol. 41, No. 3, May 2014 * Oncology Nursing Forum



Downloaded on 07-03-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

Table 5. Treatment Site Statistics

Standard Difference

Group Studies (N)  Participants (N) X P Q p I?
Larynx versus all others 4 1,033 0.47 0.09 33.76 < 0.001 99.1
Larynx versus pharynx 4 661 0.13 0.5 6.92 0.08 56.6
Oral cavity versus all others 2 728 0.012 0.96 4.01 < 0.05 75.1
Oral cavity versus pharynx 2 580 0.18 0.06 0.42 0.52 -

multiple publications. In these cases, the most recent
report was retained for meta-analysis (see Figure 1).

Effects of Treatment on Senses

The meta-analysis included data on 2,651 participants
(see Table 3). As expected, the sample was predomi-
nantly young in age (X = 57.5 years, SD = 6.8) and 78%
male, keeping with known demographic data regard-
ing patients with head and neck cancer (Siegel & Jemal,
2013). The sample was highly heterogeneous in terms
of country, tumor site, and therapy. Half of the studies
did not report tumor stage. Because the studies were
conducted in a variety of settings and timeframes, and
participants varied widely in disease and treatments
types, the random effects model was chosen for data
analysis. Heterogeneity testing, as described in this
article, was used to support this investigator-driven
decision (Higgins et al., 2003).

Taste Change After Treatment

Taste scores for studies that reported both pretreat-
ment and post-treatment scores were included in this
meta-analysis. Although the Q value was non-significant
(Q=10.6,df =6, p=0.1), I indicated that 43% of the
variation across studies was because of heterogeneity.
In the six studies with 545 participants, the summary
effect for the standard measure difference between pre-
treatment and post-treatment taste scores was 0.353 (p <
0.001). This finding represents a statistically significant
difference in the effect of head and neck cancer treatment
on taste function among participants at least six months
post-therapy (see Table 4).

Taste and Treatment Type

The random effects model was used to analyze the
standard differences in mean taste scores based on
treatment type. Three studies comparing groups of
HNC treatment survivors treated with radiation com-
pared with those who received no radiation therapy
were evaluable for meta-analysis. Heterogeneity testing
supported the decision to use the random effects model
to analyze post-treatment mean taste scores among the
550 HNCTS (Q =8.1, df =2, p = 0.02). A large treatment
effect was observed. The standardized mean differ-

ence between those treated with radiation compared
to those without was 0.77 (p = 0.001). Patients treated
with radiation reported statistically significant worse
taste function post treatment than those who did not
receive radiation therapy.

To further illustrate the relationship between radia-
tion therapy and taste dysfunction, a meta-analysis of
post-treatment taste scores was conducted on data
from studies that reported post-treatment taste scores
comparing those treated with conventional 2DRT with
those treated with IMRT. Although Q was not signifi-
cant (p = 0.13), I? indicated that 51% of the variation
in taste scores was because of heterogeneity, so the
random effect model was used to calculate the pooled
treatment effect from the 498 participants. A moder-
ate and statistically significant treatment effect was
observed. The standardized difference in mean taste
scores for those treated with 2DRT compared to those
treated with IMRT was 0.336 (p < 0.05).

Taste and Treatment Site

A total of six published reports provided data on taste
score comparisons based on treatment. Four different
dichotomous meta-analyses were conducted and none
demonstrated statistically significant standardized
differences in mean taste scores based on treatment
site. The results are presented in Table 5. Four studies
that compared taste scores among those treated for la-
ryngeal cancer to other types of cancer were available
for meta-analysis. Of the 1,033 HNCTS, 305 had been
treated for laryngeal cancer and 728 for other cancers
of the head and neck. The standardized difference in
mean taste scores was 0.472, but this difference was not
statically significant (p = 0.09). Testing revealed a highly
heterogeneous sample (Q = 33.8, df = 3, p < 0.001), and
I* showed that 91% of the variation across studies was
because of sample heterogeneity.

Discussion

The statistically significant treatment effect observed
for the comparisons between pre- and post-treatment
taste scores and radiation therapy versus no radia-
tion therapy were expected findings. In addition, the

Oncology Nursing Forum ¢ Vol. 41, No. 3, May 2014

E199



Downloaded on 07-03-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

Knowledge Translation

Assessment of health-related quality of life should include
questions on taste function in head and neck cancer treat-
ment survivors.

The relationship between radiation therapy and taste may be
influenced by older treatment techniques.

Tumor site is a poor predictor of taste function problems.

moderate, but statistically significant, treatment effect
observed between those treated with conventional ra-
diation therapy and IMRT was also expected. This find-
ing was expected because modern radiation therapy
techniques are more precise in their ability to target
tumor and spare normal tissue (Chen et al., 2013; Gupta
et al., 2012; Pow et al., 2006).

The lack of significant relationship between taste
dysfunction and tumor site illustrates the pervasive
nature of taste dysfunction in HNCTS. No statistically
significant differences were observed for any of the four
dichotomous comparisons. Multiple nerves transmit
taste sensation data, and so treatment to any region
of the mid-face to the base of the chest may result in
impaired taste sensory function (McLaughlin, 2013;
McLaughlin & Mahon, 2012; Nguyen, Reyland, &
Barlow, 2012). Nurses must consider all patients with
head and neck cancer at risk for taste dysfunction and
expect severe dysfunction among long-term survivors
who were treated with less precise techniques, includ-
ing conventional 2DRT (Broglie et al., 2013; Wan Leung
et al., 2011).

The findings of this study are limited by a number of
factors. This was an exploratory meta-analysis and was
conducted within a limited time period, so the database
search terms were intentionally limited. A more exhaus-
tive search using broader terms and multiple databases
may yield different results. In addition, the sample
of usable studies was small, so post-hoc moderator
analysis was not possible. Advanced tumor stage and
multi-modality treatment may be predictors of more
severe taste dysfunction, but these comparisons were
not possible given the available data.

Implications for Future Research

The process of coding for meta-analysis is itera-
tive and this project produced a good working code
book and data collection sheet, which may be used
in future expanded meta-analysis projects. Both the
QLQ-H&N35 and the UWQOL include items on pain
and dry mouth, so future meta-analysis on oral sensory
complaints would be helpful. In addition, meta-analy-
sis on the small and inconsistent body of literature on

dysgeusia, a persistent bitter or metallic taste, would
help illuminate trends in this phenomena.

This study illustrates the problem of underreport-
ing of statistical data in research reports. Thirty-one
studies were excluded from this meta-analysis because
the authors did not report the minimum information
necessary to calculate an effect size. When preparing
scientific manuscripts, investigators should report
sample sizes and standard deviations along with means
and should report the statistic along with a p value.
This minimal standard of reporting statistical results in
scientific publications is necessary for critical appraisal
of study findings before implementing research-based
recommendations into practice.

Implications for Nursing

The current study illustrates that taste dysfunc-
tion is an underappreciated late effect of head and
neck cancer therapy. Of the 199 published reports of
studies that measured taste, only 117 reported any
data on the taste or senses subscale. Taste is one of
five primary senses that humans use to interpret the
physical world. When taste is impaired, appetite is
diminished. Humans eat to satisfy food cravings
driven by pleasure derived from taste sensations. The
loss of taste function is distressing for HNTCS and is
associated with decreased HRQOL because food also
has emotional and cultural significance. When taste is
altered by head and neck cancer treatment, HRQOL
is compromised because both nutrition and emotional
well-being are affected.

This meta-analysis identified many studies that
consistently used standardized measures to evaluate
HRQOL in head and neck cancer treatment survivors.
These tools are readily available for both research and
clinical practice. Nurses who care for patients with
head and neck cancer need to take direct steps to sys-
tematically evaluate late treatment effects including
taste dysfunction using these symptoms and function
measurement tools.

Conclusion

Meta-analysis was an effective way to systematically
review the literature on HRQOL instruments, which
measure taste dysfunction in HNCTS. The process also
afforded the opportunity to become familiar with the
various HRQOL instruments that have been developed
to evaluate the long-term health outcomes of people liv-
ing with head and neck cancer. With shrinking research
budgets, nurses can use meta-analysis as one approach
to address clinical questions and identify areas that
truly warrant additional clinical research with human
participants.
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