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Abstract

Background: Taste and smell abnormalities (TSAs) are present in all cancer

stages and may contribute to malnutrition. Despite this, they are rarely

screened for. This study examined the prevalence and characteristics of TSAs

and their influence on subjective food intake in advanced cancer.

Methods: Consecutive patients with advanced cancer were recruited. A

modified Taste and Smell Survey assessed subjective TSAs. Objective TSAs

were assessed with validated taste strips and “Sniffin Sticks.” A six‐item food

intake questionnaire identified any effect TSAs had on food preferences/

aversions. Nutrition status was evaluated with the abridged Patient‐Generated
Subjective Global Assessment.

Results: All 30 participants had either subjective or objective TSAs. The

prevalence of TSAs varied based on the assessment tool used. Participants

were more aware of taste changes (TCs) than smell changes (SCs). TCs caused

reduced food intake in 13 participants. Six reported SCs affected food intake.

Food choices caused by TSAs were inconsistent. Some foods preferred

because of TSAs were avoided by other participants. None received nutrition

counseling on TSA management. Almost all were at malnutrition risk (97%).

Almost half (47%) felt TSAs reduced quality of life (QoL). Participants reported

“not looking forward to meals” and “can't sit down and eat anything” because
of TSAs.

Conclusion: TSAs were highly prevalent and impactful on food intake. Both

TCs and SCs were complex and varied on an individual basis. Despite the

effect on health and QoL, no patients received any nutrition counseling on

TSA management. Individualized screening and advice are needed for TSAs in

advanced cancer.
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BACKGROUND

Cancer is a common debilitating disease and is the
third leading cause of death in Ireland.1 Nutrition
impact symptoms (NISs) are common throughout
the cancer trajectory. NISs are defined as symptoms
that negatively affect nutrition status and increase
malnutrition risk.2 Examples of NISs include anorexia,
early satiety, and taste and smell abnormalities (TSAs).
TSAs are present at all stages of cancer, including
the treatment naïve,3 during chemotherapy and radio-
therapy,4,5 in advanced disease,6 and into survivorship.7

Prevalence estimates in advanced cancer range from
60% to 93%.6,8

TSAs comprise a spectrum that includes increased,
decreased, or absent taste and smell perception but
also distortions in sensation. There is conflicting research
about whether there is9,10 or is not11 a direct link
between the sensations of smell and taste. The language
used to describe TSAs may be inconsistent; for example,
it is often flavor referred to rather than taste.12 Flavor is a
multisensory response that includes both taste and smell
along with other senses and systems.13

With no recommended assessment and minimal
focus on these common cancer symptoms, TSAs are
not routinely assessed in oncology practice. This is of
concern given their high prevalence, clinical impor-
tance, and effect on quality of life (QoL).14,15 With the
focus of specialist palliative medicine on maximizing
QoL, research into TSAs in this cohort is essential.
Management of TSAs in advanced cancer has
been recommended to enhance QoL and to reinstate
eating pleasure.16 Although there is no “gold
standard” for TSA assessment,7 both subjective and
objective methods are available. Subjective measures
record patient experience, whereas objective measures
assess the ability to detect and distinguish certain
tastes and smells.

We know TSAs are prevalent and burdensome
in patients with cancer, but little is known about
whether/how they might also influence nutrition status.
Appropriate clinical interventions could be devised in
response. Accordingly, we examined the impact of TSAs
on subjective food intake in advanced cancer in acute
care palliative medicine. Specialist palliative care in
Ireland includes the care of patients without cancer,
however, for the purpose of this study, only patients
with cancer were included because of established
TSA prevalence. The objectives were to identify TSA
prevalence, characteristics, severity, and relationships
to food aversions. We explored any associated changes
in food preference or choice.

METHODS

A prospective cross‐sectional study was conducted in a
specialist palliative medicine inpatient unit. Consecu-
tive patients with a cancer diagnosis and Eastern
Cooperative Oncology Group (ECOG) score ≤3 were
identified at a daily multidisciplinary team meeting
and invited to participate.17 Those who agreed provided
informed consent after both verbal and written
explanations of the study. Ethical approval was
provided by St Vincent's University Hospital ethics
committee (reference number: RS19‐001). Demo-
graphic data were obtained via routine medical records.
A single interview occurred, in which each participant
completed the assessments described below. All
questionnaires were researcher administered, as
self‐administration was deemed too burdensome by
the ethics committee for this cohort given their likely
poor performance status. Nutrition assessment was not
routine clinical practice.

Subjective TSAs

A modified Taste and Smell Survey (TSS) evaluated
subjective TSAs (Appendix S1).18 Four original TSS
questions about medications were omitted, as they
were irrelevant in cancer. Although not validated, no
assessment of taste changes (TCs) and smell changes
(SCs) in mixed cancers is, and the TSS has been
used previously in oncology,19 including in advanced
cancer.6,15 The TSS also evaluated QoL.

Objective TSAs

Taste

Taste was objectively assessed by taste strips
(Burghart Messtechnik GmbH, Wedel, Germany).
These validated strips assessed the ability to identify
four modalities: bitter, salt, sour, and sweet.20 The
order of presentation was by a random selection
generator function in Microsoft Excel (Microsoft
Corporation, Redmond, WA, USA). Each taste was
assigned a number, except bitter, which was always
presented last because of the prolonged taste. After
each strip, the participant took a small sip of water to
cleanse the palate. Those who did not identify all
four strips correctly were deemed to have “impaired
taste perception” (ITP). This process took ~3 min to
complete.

2 | O'DONOGHUE ET AL.
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Smell

Validated “Sniffin' Sticks” (Burghart Messtechnik GmbH,
Wedel, Germany) assessed smell.21 Twelve odor‐filled
pens were used. While the pen was held 2 cm from either
nostril, the patient was shown a card with four smell
descriptors. They were asked to identify which descrip-
tion matched the pen odor. If unsure, they were advised
to pick the best match or guess. A score of 1 was given for
each pen correctly identified. Scores were categorized
as normal smell, 10–12; hyposmia (reduced), 6–9; and
anosmia (absence), ≤5. All scores <10 were deemed to
have impaired smell perception (ISP). This process took
~6min to complete.

Food intake questionnaire

A six‐item research department–designed food intake
questionnaire (Appendix S2) identified any effect TSAs
might have on food preferences and aversions. This was
administered only to those with any subjective TSAs and
divided into separate taste and smell sections. Objective
measurements of food intake were not done.

Nutrition screening

An abridged version of the Patient‐Generated Subjective
Global Assessment22 (abPG‐SGA) evaluated nutrition status
(Appendix S3). This has been validated in oncology.23

A score of ≥6 identifies malnutrition risk (range, 0–36).
It has four domains:

1. self‐reported height, weight, weight history (1 month;
6 months prior)

2. dietary intake in the past month
3. fourteen NISs, including taste and smell
4. current physical activity levels and daily function

Body mass index was calculated based on participant‐
reported weight and height. A BMI < 23.0 was consid-
ered underweight for those ≥60 years old.24

RESULTS

Patient characteristics

A total of 30 participants were recruited. The median age
was 75 years (range, 46–93), with a male majority (n=19).
Most had a solid tumor diagnosis (n=29/30). One had
lymphoma. Population characteristics are in Table 1.

abPG‐SGA

Almost all were at malnutrition risk (n = 29/30).
The median total score of the abPG‐SGA was 17

TABLE 1 Patient demographics and clinical data

Characteristic n (%)

Sex

Male 19 (63)

Female 11 (27)

Age

<60 years 6 (20)

≥60 years 24 (80)

Primary diagnosis

Upper gastrointestinal 10 (33)

Lung 9 (30)

Lower gastrointestinal 3 (10)

Urological 3 (10)

Breast 2 (7)

Gynecological 2 (7)

Lymphoma 1 (3)

Previous treatments

Radiotherapy 15 (50)

Chemotherapy 10 (33)

Surgery 9 (30)

Other 5 (17)

Reason for admission

Symptom control 20 (67)

End‐of‐life care 6 (20)

Rehabilitation 4 (13)

BMI category

Normal 11 (37)

Obese 5 (17)

Underweight 13 (43)

Smoking status

Previous 12 (40)

Current 10 (33)

Never 8 (27)

ECOG

3 16 (54)

2 10 (33)

1 4 (13)

Abbreviations: BMI, body mass index; ECOG, Eastern Cooperative Oncology
Group.
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(range, 5–25). Seven did not know their weight history,
so this section was incomplete. Even without this, they
were all still identified as at malnutrition risk by the
abPG‐SGA.

NISs from the abPG‐SGA are in Figure 1. The median
NIS number was 7 (range, 2–10). Fifteen stated that they
ate less than normal, but seven reported eating more
than normal. The mean 6 months' percentage weight loss
(n= 15) was 16% (SD, 13.6). The median BMI on study
day was 22.5 kg/m2 (range, 15–43); 13 participants were
underweight (all ≥ 60 years old). Further data on BMI can
be found in Table 1.

TSA prevalence

All participants had either subjective or objective TSAs.
The prevalence and identification varied based on the
tool (Figure 2).

Subjective

All participants (n = 30) had TCs. In 18 participants,
these were identified by both subjective and objective

measures. Twenty‐five had SCs. Only seven reported
SCs in the abPG‐SGA, the rest were through the TSS.

Objective

Seven participants had objective ITP without subjective
changes; five had TCs but no ITP. Fifteen had ISP
without subjective SCs. Seven had SCs and objective ISP;
three had SCs without ISP. Five had neither subjective
nor objective SCs.

TSA characteristics

TSAs in subjective and objective assessments are in
Figure 3.

Taste

In objective tests, only five correctly identified all four taste
sensations. Four participants identified three; 12 identified
two; and seven identified one. Sweet taste was identified
correctly most often (80%) and sour least (37%). Of the 20

FIGURE 1 Abridged Patient‐Generated
Subjective Global Assessment nutrition
impact symptoms (n= 30)

4 | O'DONOGHUE ET AL.
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who reported unchanged sour sensitivity, only five correctly
identified it in objective assessment. Two participants did not
identify any taste correctly. In no case did subjective TCs
match objective results. Persistent bad taste was more
common in previous/current smokers than in those who
had never smoked (55% vs 29%, respectively). Participants'
verbatim reports of TCs are in Table 2.

Smell

The TSS and abPG‐SGA both identified seven participants
with SCs. When compared, five reported SCs in both, so

the abPG‐SGA and TSS identified two participants each
with SCs based on their different descriptors. Six reported
that foods smelled different in the TSS, but only three had
noted SCs before. Interestingly, six who had ISP had no
subjective SCs. Both of those with subjective anosmia also
had objective anosmia. Verbatim descriptions of SCs are in
Table 2.

TSAs and QoL

Almost half (47%) reported that TCs affected QoL.
In the five participants without objective TCs, four

FIGURE 2 Taste and smell abnormality prevalence by assessment tool (n= 30). abPG‐SGA, abridged Patient‐Generated Subjective
Global Assessment; SS, Sniffin Sticks; TS, taste strips; TSS, Taste and Smell Survey

NUTRITION IN CLINICAL PRACTICE | 5
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reported that subjective TCs affected QoL. Nine
reported that SCs had a negative impact on QoL. Of
these, three had severe objective SCs whereas two had
none. Reasons for the negative impact for both TCs
and SCs are in Table 2.

TSAs and food intake

There was no apparent pattern to any food preferences
and aversions. Despite universal TSAs in this cohort, no
one had received any specific clinical advice about TSAs.
Thirteen of the 25 with subjective TCs stated that it
reduced food intake. Six reported that SCs affected food
intake.

Foods avoided because of TSAs varied but included
vegetables (13%) and meat (13%). Spicy foods were
among the commonest to avoid (10%) from both the TC
and SC perspectives. Dairy, sweet foods, and cereals were
also avoided by those with TSAs. The reasons these foods
were avoided most was that “they don't taste the same”
or the smell caused the onset of symptoms, such as
nausea and reflux.

Sweet foods were preferred because of TCs by three,
as they “taste better”or “enjoy more.” Bland foods were
preferred by two others as they are “easier to eat.” One
participant avoided “nearly everything.” Interestingly,
dairy, meats, and cereals were also preferred by some
with TSAs as well as savory foods. Some did not
reference enjoyment as the reason for preferring these

FIGURE 3 Characteristics of taste and smell.

6 | O'DONOGHUE ET AL.
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foods but instead focused on the need for nutrition intake
with, “I can eat more,” and “I can get it down.”

DISCUSSION

All participants had TSAs. The prevalence varied based
on the assessment tool. Participants were more aware of
TCs than SCs. Food choice caused by TSAs varied greatly
with no consistency or trends in preferred foods across
the sample group. Despite its apparent influence on
nutrition intake and QoL, no patient had received any
clinical advice on TSA management. Almost all were
at malnutrition risk with a high NIS burden. This was
despite a predominantly normal or obese BMI, which
further highlights that BMI alone is an inappropriate
measure of nutrition status.

This study evaluated the effect of TSAs on food intake
in patients with cancer in an acute specialist palliative
medicine setting. The population was representative of
advanced cancer, being polysymptomatic and frail, with
ECOG performance status scores of 2–3. This cohort was
older than other studies of a similar cohort.6 This may
have had some influence on the prevalence of TSAs,
given that TCs and SCs are both more common with
increasing age.25,26

TSAs were highly prevalent in all participants by both
subjective and objective measures in this clinical setting.
The prevalence in this study is higher than that found in
a systematic literature analysis that estimated prevalence
between 60% and 86% in palliative care.8 This is likely
because of the multiple TSA assessments we used
compared with other publications, in which fewer
assessments were employed.

Although subjective measures reflect the lived patient
experience, some evidence suggests such reports of both
taste and smell are inaccurate.27–29 Similarly, most of our
participants were unaware of SCs, but these were instead
identified through objective tests. Most did not report SCs
either in the abPG‐SGA or the TSS. However, when
asked if their sense of smell was weaker/stronger or
unchanged in the TSS, most reported SCs.

There were also discrepancies between subjective and
objective taste scores. Some were unaware of their TSAs
based on the higher number of objective TSAs found.
This may also explain the low reporting of how SCs
affected food intake, given that most were unaware of
their SCs. This discrepancy between subjective and
objective assessment might be more pronounced if
assessed by an open question about symptoms, in which
participants might be more likely to report TCs if asked
directly.30

It is noteworthy that objective assessment only
measures decreased perception, unlike the question-
naires in which the abPG‐SGA asks about the prior
2 weeks and the TSS about specific changes (increased or
decreased perception, persistent bad taste, food tastes
different, etc). The TSS has a longer timeframe (since
becoming ill) and so may identify more potential TSAs
than the other two. Given that there is no gold standard,
it is difficult to recommend a single TSA screening tool.
No one tool adequately identified all TSAs, so the
determination of tool sensitivity and specificity is
impractical and requires further research.

There is also a debate as to whether objective
measurement alone is appropriate. If participants are
unaware of either TCs or SCs, should they be drawn to
their attention? Nevertheless, it can be argued that TCs
or SCs might still affect unconscious choices of volume or

TABLE 2 Taste and smell verbatim quotes and qualitative data

Changes Description

Taste changes

TSA03 Not the same satisfaction

TSA04 Undesirable

TSA05 Disgusting

TSA06 Horrible

TSA08 Crazy, changes from day to day

TSA20 Not looking forward to meals

TSA22 Food tastes bland

TSA27 Cannot stand eating dinner

TSA30 Tastes like cardboard

Smell changes

TSA03 The smell of foods makes me nauseated

TSA17 More interested in smells

TSA19 Connected with rejecting food

TSA22 Foods smell like a hospital

TSA and QoL

TSA01 A major effect on me

TSA02 Spoilt, cannot sit down and eat anything

TSA08 Do not enjoy my food like I used to

TSA10 Want to vomit at certain smells

TSA13 Less inclined to eat out

TSA22 Destroyed it

TSA26 Cannot be near food

Note: “TSAXX” represents participant study numbers.

Abbreviations: QoL, quality of life; TSA, taste and smell abnormality.
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type of food and are still nutritionally important
irrespective of the level of awareness.

We found that TSAs had a direct impact on food
choice and nutrition intake in our study, unlike another
study.31 This may be due to different dietary and cultural
habits between an Asian and a Western diet. Our results
support previous work by others that showed an effect
on food preference.5 Taste is known to be the most
important influencer on food choice.32 We saw that
TCs had a greater effect on both food preferences and
aversions than SCs. This may have been secondary to
participants being more aware of their TCs than SCs. A
preference for sweeter foods with SCs has been noted
before.33

There was no discernible pattern in food preferences
and TSAs. The influences varied, and participants
changed diets in multiple ways. Consequently, a “one
size fits all approach” for TSA management is impractical.
Instead, specialized patient‐specific advice is required to
address any impact of TSAs on food intake.

Despite the universal impact of TSAs, none of our
participants had received any professional nutrition
counseling. When asked, participants named foods they
avoided or preferred and provided justifications. However,
before this, they had not had this opportunity, perhaps
because of the lack of clinical awareness. TSAs are not
routinely evaluated, and patients do not report them without
specific enquiry.30 This represents a missed therapeutic
opportunity and highlights the need for dietetic input in
routine cancer care. This is further compounded by
participant quotes on TSAs (Table 2), such as “can't stand
eating dinner,” “can't be near food,” and “can't sit down and
eat anything,” which highlight the increased malnutrition
risk when TSAs are present. Evaluation of all patients with
cancer should include nutrition assessment for TSAs. The
benefit of a weekly assessment of subjective symptoms,
including TSAs, should be investigated in this cohort. This
should include some context as to what is meant by TSAs,
especially with SCs, given that most were unaware of their
SCs and most were identified using detailed assessment in
the TSS rather than the abPG‐SGA. With increased
awareness of TSAs because of their association with
coronavirus disease 2019,34 we hope that TSAs will become
more of a focus in other conditions in which they are
prevalent.

Most participants were at malnutrition risk. This is
not uncommon throughout the cancer trajectory, partic-
ularly so in advanced disease. Food intake in advanced
cancer is often low and may be further reduced by
TSAs.35 Severe TSAs have been associated with signifi-
cantly reduced food intake (by 900–1100 kcal/daily).15

We investigated an under‐researched area with a simple
questionnaire to assess the impact on food intake. This

concise tool allowed for a reduction in patient burden in
this often‐fatigued population. More invasive methods of
assessment may have been unsuitable. The study had some
weaknesses. First, the number of participants in this study
was small. Further time for recruitment, or screening as
part of an admission proforma, would allow for greater
numbers. We did not objectively measure nutrition intake.
Quantitative assessment would provide greater under-
standing of TSA influence on food preference and intake.
In addition, the modified TSS used is unvalidated.
Validation of this tool, determining the most appropriate
scoring system, and a comparison between it and other
forms of assessment would be beneficial to finalize what
the “gold standard” TSA assessment should be. Finally,
further qualitative investigation into the effect of TSAs on
food intake would be beneficial.

CONCLUSIONS

TSAs were present in all participants and had a major
subjective impact on food intake. Prevalence varied
based on the tool used. TCs were more common
than SCs irrespective of measure. SCs were identified
with objective assessment more than subjective. Many
participants reported that TSAs had both emotional and
physical consequences. Half felt that they reduced QoL.
Both TCs and SCs were complex and varied on an
individual basis. Despite the negative effect, nobody
received professional management advice on TSAs. This
highlights the need for individualized dietetic support
and that all patients with cancer should be screened for
TSAs. In no case did subjective TCs match the objective
results. TCs had a greater influence on food preference
than SCs. Sweet taste was correctly identified most and
sour least. Almost all participants were at malnutrition
risk. With TSAs prevalent in all and being an impactful
symptom regarding QoL, patients with advanced cancer
should be routinely screened for TSAs. Given the
lack of consistency in preferred foods and how
characteristics of TSAs differed between participants,
individualized nutrition counseling is recommended
for all.
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