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Abstract

Purpose Patients with chemosensory dysfunction experience significant quality of life disruptions, including reduced enjoy-
ment of eating. While chemosensory dysfunction has been associated with eating disorders, the relationship is poorly under-
stood. This systematic review aims to characterize psychophysical gustation and olfaction in patients with eating disorders.
Methods Systematic review of investigations assessing psychophysical chemosensory function in patients with organic
eating disorders.

Results 26 studies were included. Five studies assessed both chemosenses, while 12 and 9 assessed exclusively gustation
or olfaction, respectively. In total, 779 patients were included [72.4% anorexia nervosa (AN), 26.7% bulimia nervosa (BN),
0.8% combined AN/BN]. Patients with eating disorders experienced rates of hypogeusia up to 87% in AN and 84.6% in
BN. There was evidence for alterations in psychophysical olfaction, but orientation of trends were less clear. Chemosensory
dysfunction was more evident in AN patients. Treatment correlated with improved chemosensory function.

Conclusions Despite heterogeneity in study methodology and results, this review demonstrates that patients with eating
disorders experience some degree of chemosensory dysfunction, particularly in gustation. This symptomatology overlaps
with those experienced by patients with other causes of chemosensory impairment. These findings suggest potential broad
psychosocial, dietary, and mental health implications in patient populations experiencing chemosensory dysfunction.
Level of evidence Level II.

Keywords Taste - Smell - Feeding and eating disorders - Anorexia nervosa - Bulimia nervosa

Introduction

Chemosensory function affects many aspects of quality of
life, including the ability to enjoy food and eating habits. It
is also associated with serious health consequences includ-
ing depression, generalized anxiety, and even frailty and
mortality [1, 2]. Chemosensory dysfunction is incredibly
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common. Amongst the general population, approximately
1 in 4 people have complaints of smell disturbances while
1 in 5 people report disturbances in taste [3]. Though less
is known about objective chemosensory dysfunction across
the population, an estimated 20 million Americans exhibit
objective evidence of chemosensory dysfunction [4]. As eat-
ing disorders are intimately linked with food intake and the
experience of eating, it has been hypothesized that patients
with eating disorders may also experience chemosensory
dysfunction either contributing to the onset or maintenance
of their disease process.

There is a mounting body of evidence describing abnor-
mal physiologic and neurobiological responses to sensory
stimuli in patients with eating disorders. Previous work has
demonstrated that patients with anorexia nervosa (AN) sali-
vate less than controls in response to olfactory stimuli, while
patients with bulimia nervosa (BN) salivate more—these
functional differences normalized after treatment [5].
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Another group evaluated endocrine response to test meals
and noted that patients with AN had decreased peak levels
of blood glucose and insulin relative to controls [6]. Neuro-
biological alterations—both structural and functional—have
also been demonstrated in patients with eating disorders.
For instance, patients with AN have evidence of structural
abnormalities including enlarged cortical sulci and ventri-
cles and decreased volumes of gray and white matter [7]. In
addition, dopamine signal is altered in AN, and serotonin
signaling is dysregulated in both AN and BN [7, §].

As clear alterations in physiologic response to food and
sensory stimuli exist in AN, it has been hypothesized that
these alterations may exist at the level of the perception of
chemosensory stimuli in patients. As such, multiple inves-
tigations have assessed gustatory and olfactory function
in patients with eating disorders. Though there is limited
detail of disruptions in individual chemosensory functions
in different eating disorders, there is cumulative evidence
that some degree of impaired chemosensory function does
exist in patients with eating disorders [9-11]. However, a
comprehensive overview of chemosensory function—both
olfaction and gustation—is still lacking, despite the intimate
relationship between the often intertwined nature of olfac-
tion and gustation. In an effort to better understand the role
of chemosensory dysfunction in eating disorders and the
potential role in other disease manifestations, this systematic
review aims to characterize both psychophysical olfactory
and gustatory function in patients with the two most com-
mon eating disorders, AN and BN.

Materials and methods
Literature source and search

A comprehensive literature review using five databases
(PubMed, Cochrane Library, EMBASE, Web of Science
and SCOPUS) was performed following Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
guidelines [12]. The databases were searched for all avail-
able years—from the databases’ inception to the search date
(May 3, 2019). Completed PRISMA guideline checklist is
available as Online Resource 1. Records were obtained by
a qualified data informationist. No additional records were
identified following reference review. Search terms includ-
ing “taste”, “gustation”, “smell”, “olfaction”, and “chem-
osensory” were combined with “feeding and eating disor-
ders”, “anorexia”’, and “bulimia”. Full search criteria can
be reviewed in Online Resource 2. Records were imported
and managed in Covidence (Veritas Health Innovation Ltd,
Melbourne, Australia). Two authors independently reviewed
articles. Disagreement on inclusion or exclusion was reached
by consensus with senior author. Following abstract review,
the remaining studies underwent full manual review. Studies
were graded by quality in accordance with the Oxford Center
for Evidence-based Medicine Criteria [13].

Inclusion and exclusion criteria

Inclusion and exclusion criteria are noted in Table 1. Studies
assessing psychophysical gustatory and/or olfactory function

Table 1 Search Strategy—
PICOS (population,
intervention, comparator,
outcomes, study design)
approach used for systematic
review

Population

Intervention
Comparator/control
Outcomes

Excluded

Studies

Included

Excluded

Included
Included
Included

Excluded

Patients with diagnosed anorexia nervosa
Patients with diagnosed bulimia nervosa
Adults

Adolescents (9-18 years old)

Patients with other categories of eating disorders (e.g.
binge eating disorder, eating disorder not otherwise
specified)

Patients with non-organic cause of eating disorders (e.g.
anorexia cachexia, chemotherapy induced anorexia, etc.)

Inpatient hospitalization
Healthy controls

Objective gustatory function
Objective olfactory function

Subjective gustatory function
Subjective olfactory function
Hedonic response

Flawed study design

Non validated gustatory/olfactory measures
Non-English language

Letters to the editor

Abstracts

Book chapters

Non-published studies
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with validated testing methods in adult or adolescent patients
with AN or BN were included. Other eating disorders were
excluded. Articles involving non-organic causes of eating
disorders (e.g. anorexia cachexia, chemotherapy induced
anorexia) were excluded. Articles focusing exclusively on
hedonic response were excluded. Additional exclusion cri-
teria included non-English language, subjective or non-val-
idated measures of chemosensory function, research letters,
abstracts, book chapters, and non-published studies.

Data extraction

Comprehensive study characteristics including patient
population data, classification of eating disorder, and che-
mosensory testing methods and outcomes were recorded.
For investigations studying outcomes after treatment or
weight gain, both the pre-treatment and post-treatment
testing outcomes were recorded. Risk of bias assessment
was performed using the Methodological Index for Non-
Randomized Studies (MINORS) as noted in Tables 2 and 3
[14]. MINORS criteria reported as scores from O to 24 for
comparative studies and 0—16 for non-comparative studies,
with higher score indicating lower risk of bias.

Results
Study characteristics

Literature review identified 6397 studies. After removal of
69 duplicates, 6328 underwent title and abstract screening.
Full text was reviewed on 137 unique articles, and 26 met
inclusion criteria (Fig. 1). Case—control studies compar-
ing patients with eating disorders to healthy populations
accounted for 25 of the included investigations (Tables 2,
3). The majority of studies assessing AN patients evaluated
those diagnosed with restrictive (AN-R) and/or binge-eat-
ing/purge subtype (AN-B). AN-R is characterized by rapid
weight loss through dieting, fasting, and excessive exercise,
while AN-B is categorized by episodes of binge-eating and
purging [15]. Five studies assessed both chemosenses, while
12 and 9 assessed exclusively gustation or olfaction, respec-
tively. Mean MINORS score was 17.1/24 for comparative
studies and 8.5/16 for non-comparative studies, suggesting
at least a moderate risk of bias in this data.

Patient characteristics

In total, 779 patients were included (72.4% AN, 26.7% BN,
0.8% combined AN/BN), compared to 668 control patients.
Mean patient age was 21.93 +6.67 years. Most studies uti-
lized Diagnostic and Statistical Manual of Mental Disor-
ders (DSM) diagnostic criteria, with 6 studies (23.1%) using

DSM-III, 11 (42.3%) using DSM-1V, and 2 (7.7%) using
DMS-V [15]. Diagnostic criteria was not specified in four
studies (15.4%). Three studies (11.5%) used alternate diag-
nostic criteria. The study population had a female predomi-
nance, with one included male patient with an eating dis-
order. Three studies included > 25% male healthy controls.

Gustation studies and evaluation methods

Gustation was evaluated in 375 patients (58.7% AN, 41.3%
BN) across 14 studies, 13 of which were case—control design
(Table 2). A wide variety of methodologies were utilized to
assess gustatory identification or detection thresholds. Four
studies utilized the commercially available taste strip kit for
gustatory assessment [16—19], as previously validated by
Mueller et al. [20] with published normative data available
[21]. Two studies utilized filter disc paper [22, 23] based
on Okuda et al. [24]. Five studies used a variety of non-
validated measures with taste drops, sprays, or solutions to
deliver varying concentrations of tastants [25-29]. Though
the majority of studies evaluated participants with a com-
bination of bitter, salty, sweet, and sour tastants, three stud-
ies utilized only sucrose for gustatory function assessment
[30-32]. Further details on the gustatory testing methods are
outlined in Table 2.

Gustation in patients with anorexia nervosa

Ten studies assessed gustation in 220 patients with AN, each
demonstrating some element of impaired gustatory function
in AN patients. Three studies demonstrated rates of hypo-
geusia ranging from 18 to 87% [16, 19, 23]. Impaired identi-
fication and threshold function were consistently reported in
the majority of studies. Of seven studies assessing identifica-
tion, 6 series reported decreased scores in patients with AN
patients compared to controls [16, 18, 19, 23, 25, 26, 29]. All
five studies evaluating threshold noted impaired function in
AN versus controls in various tastants [16, 22, 26, 30, 32].
Perception of gustatory stimuli intensity was evaluated in
two studies employing different methodologies with conflict-
ing results [25, 29].

Gustation in patients with bulimia nervosa

Gustation was assessed in 155 BN patients across nine
studies. In the setting of differing methodologies, overall
gustatory function in BN patients varied with rates of hypo-
geusia ranging from 8.3 to 84.6% [17, 19, 23]. Five stud-
ies assessed gustatory identification [17-19, 23, 29], three
studies assessed threshold [17, 27, 32], and three studies
assessed intensity [28, 29, 31]. There were no clear trends
in gustatory sensory measurements throughout the studies.
Notably, BN patients had reduced scores in all four primary
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B2 . s g &= tastants when assessing the palate alone which was not seen
) B=] =] . . .
g g 3 5 o2 % on whole mouth testing, which authors hypothesized was
8% E = g S E related to damage to the palate from the purging behaviors
o2 9 Q . C
% g QE ébg é [28]. There were no differences in bitter taste-receptor spe-
s 5 g £ 5 S22 9 cific responses in patients with BN compared to controls
&2 &5 E§ =5 2S¢
2 ° £2|135E Q= 2 [17,28].
£ § Eg|yg@ SEET
© O Q = O 5 = o =]
= [ = O =0 O K .
%;i £ 33|85¢ R Effect of treatment and BMI on gustation
= o g P =D . o>
ES9%% Z2E8|EE¢z ECZE
n .8 S 5° <= . . . .
& < g Z EEE|&&= 23858 Multiple studies assessed effects of inpatient treatment,
nE eS| PA T zg=< . . . . )
QAL =) BMLI, and weight gain with gustatory function. Three studies
£QE 3 described improved gustatory scores for AN patients from
=] -_ Q>
o —_— « . . . . .
R % admission to discharge for inpatient treatment, but gustation
] Q . . .
9 = ?gﬁ = z was still significantly poorer than healthy controls [19, 23,
2 g %;E s 26]. This improvement in gustatory scores was not seen in
L @ . .
g " z 2 =g BN patients, but gustatory scores of these patients were not
o —_ = . . . .
£ =Y § .°§ = %0 significantly lower than healthy controls at admission [19].
o o . . .
> o “é’ g5 i g Another study assessed AN patient gustatory functionality
‘:‘2 = SR= 3 at multiple points throughout hospitalization [22]. While AN
Q - o= . o el . .
% % s E § 2 ; patients initially demonstrated impairment compared to con-
SE 3 @ .
g é s 7 trols, the total gustatory scores were no longer different after
SEQ o 5 Tt
== 1?
EEL 3 = one week of hospitalization [22].
Q <= . . .
=2 _3 E S The relationship between BMI and gustation was unclear.
~ = 2 . .
g =2 k= ;* Of five studies evaluating BMI, three demonstrated an asso-
w Q o« e :
PEEE 8 ciation between BMI and gustation [16, 19, 32]. However,
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8 E =3 E % 29].
2 BE=384 e
) L O o = " . .
5 = gREE = Olfaction studies and evaluation methods
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SEQ 7 . . .
=8 8 = E Olfactory function was evaluated in 17 case—control studies
E g %'8" é E (Table 3) which included 572 patients (79.9% AN, 18.9%
; g § é > g BN, 1.2% combined AN/BN). Eleven studies utilized “Snif-
% ; 8= % o fin’ Sticks” for assessment of olfactory function [16-19,
R . - .
oy < g : Z i 25, 33-38]. Three studies utilized The University of Penn-
=1 53 . . .
s == E .~ sylvania Smell Identification Test (UPSIT) [39—-41]. Both
() 20 O — = : , : .
g E] B L8 8§ the Sniffin’ Sticks and UPSIT tests are validated and com-
o 2 ke . . .. . .-
= Z 0.5 i;’_i 2% mercially available. Three additional studies utilized odor
-3 2 & . . .
28 Zzz% | 2255 ;‘ 3 solutions with various methods to assess olfactory measures
S8 2B <~E| 758 & é B [42-44]. Further details on the olfactory testing methods are
T = . .
2 § = s :Ff g outlined in Table 3.
2! LS E 2
& £ smgg £ & . . . .
S v SFZ2E 32 g Olfaction in patients with anorexia nervosa
523 2 < FEET R
” - 58T = . . oo .
% Z E &g E Sixteen studies evaluated olfaction in 438 AN patients.
; = '§ ,§ E 2 Results were mixed on performance measures with the
< g &? E “: §0 majority of studies noting no difference in olfaction between
S g% é IR AN patients and controls. Prevalence of hyposmia in AN
Q —_ o= = . . . .
2 % S5 = s & patients was directly reported three times, with a range from
= =] =] o]
= Y S X O ¥ 0O
g = SRR 0to 44.4% [16, 18, 40].
o B & g GRS E = Measures of the threshold [16, 18, 19, 33-38, 41-44],
%) =~ 2= =t . . . L .
< 2 RS g5 8 G g' identification [16, 18, 19, 25, 33—41, 44], and discrimination
) = 7 . .
s | & 22 232z E [16, 18, 19, 33, 34, 36-38, 43] were examined in 13, 14, and
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Fig.1 PRISMA flow diagram. PRISMA Preferred Reporting Items for Systematic Reviews and Meta-analyses

nine studies, respectively, and composite TDI scores were
reported in seven studies. For each measure there was evi-
dence of superior, equivalent, or inferior function compared
to healthy controls. In general, studies noted patients with
AN performed better in odor threshold compared to controls,
but patients with AN performed similarly or worse than con-
trols in odor discrimination. Studies generally reported no
difference in odor identification. Intensity scores were simi-
lar in all three studies where this was assessed [25, 38, 44];
meanwhile, one study demonstrated heightened sensitivity
in AN patients versus controls [44].

Olfaction in patients with bulimia nervosa
Five studies assessed olfaction in 83 BN patients. Preva-

lence of hyposmia in BN patients was reported at 57.8% in
one study, and rates of hyposmia were significantly higher

@ Springer

than controls [18]. Overall, one study reported decreased
olfactory function in multiple domains [18], but another
study assessing detection threshold reported superior
function in BN patients [42]. The remaining three studies
reported no difference in various odor sensory domains
[17, 19, 41].

Olfaction in combined patient populations

One investigation combined data for 20 patients with BN
or eating disorder not otherwise specified (EDNOS) dem-
onstrated increased thresholds in detection and discrimina-
tion compared to healthy controls [43]. Meanwhile, a study
of 31 patients with BN and AN reported data collectively
and demonstrated normosmia and no difference in UPSIT
scores between patients and controls [39].
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Effect of treatment and BMI on olfaction

Effects of treatment on olfactory function were assessed. In
one study, AN-R patients—but not BN patients—demon-
strated improved TDI scores after treatment, with post-treat-
ment olfactory function similar to that of healthy controls
[19]. Two studies did not note any significant improvement
in olfactory scores for patients with eating disorders before
or after treatment or weight gain [33, 43].

There were mixed results regarding BMI and olfactory
performance, with three studies noting a positive correlation
in at least one smell domain [16, 18, 34] and three studies
noting no correlation [19, 33, 37]. Another study focusing
on weight throughout their analysis found impairment in
very low-weight anorexics in odor sensory domains with
evidence for improvement after treatment [41]. Variance
in olfactory scores at admission was affected by duration
of illness (r= —0.32, p<0.01) in all ED patients and body
weight at admission (r= —0.50, p <0.01) in AN-R groups.
These effects were complicated by smoking status.

Discussion

There is a complex and ambiguous relationship between
psychophysical chemosensory function and eating. Though
it seems logical that disturbances in taste and smell would
alter the experience of eating, there are few rigorous studies
investigating chemosensory function in patients with eat-
ing disorders. This systematic review analyzed 26 studies
assessing psychophysical gustatory and olfactory function
in patients with organic AN and BN. Many investigations
demonstrated some degree of chemosensory dysfunction
compared to healthy controls, despite significant variation
in methodology and conclusions. The findings of this current
review suggest that patients with eating disorders most com-
monly exhibit gustatory dysfunction. This is most clearly
identified in AN, in measures of gustatory identification and
threshold. Meanwhile, despite less heterogeneity in olfactory
testing methods, there is wide variation and lack of consist-
ency in olfactory performance across the included studies,
making clear trends in the relationship between eating dis-
orders and olfaction difficult to concretely identify. Nonethe-
less, impairments in chemosensory function in patients with
eating disorders has potentially significant implications both
in understanding the pathogenesis and treatment of disease.

Despite these overarching themes, the significant vari-
ation in testing methods utilized contributed to conflicting
data on overall chemosensory function in patients with eat-
ing disorders. It is known that psychophysical testing is gen-
erally more accurate than self-reported chemosensory func-
tion [45-47]. Previous studies have noted less than a third
of people are able to predict their olfactory impairments

[48], and self-reported questionnaires addressing gustatory
dysfunction have low positive predictive value for each of
the four primary tastants [49]. It is also likely that the vali-
dated, increasingly thorough metrics provide a more com-
prehensive picture of the chemosensory dysfunction present
in patient populations. Notably, though previous studies
have found good correlation between UPSIT and “Sniffin’
Sticks” results [50], studies solely using the UPSIT score
to assess identification did not uncover differences between
patients with eating disorder and controls, suggesting any
olfactory dysfunction may be more highly pronounced in
odor threshold or discrimination, as assessed in the “Sniffin’
Sticks” tests. In addition, recent data suggest low correlation
between multiple gustatory function tests [51]. Therefore,
impaired gustation in patients may be better detected by uti-
lizing validated gustatory function tests, such as taste strips,
over other methodologies solely assessing sweet tastants,
for example. Future studies would benefit from using vali-
dated, commercially available tests such as the taste strips
and “Sniffin’ Sticks” kits for gustatory and olfactory function
assessment, respectively.

In addition to heterogenous methodologies, another con-
founding factor in many of these studies may be related to
the interplay between gustatory and olfactory function in the
larger experience of flavor. Though “taste” and “flavor” are
often used interchangeably, they are influenced by different
processes. The perception of flavor is related to gustation,
trigeminal function, emotion, and both orthonasal and retro-
nasal olfaction—highlighting the complex interplay between
gustation and olfaction [52, 53]. Studies analyzing exclu-
sively an isolated psychophysical chemosensory function
(i.e. gustation or olfaction alone) likely do not accurately
capture flavor perception and the experience of food, which
may be uniquely altered in patients with eating disorders.

Although gustation and olfaction both contribute to the
experience of eating, these two unique senses are also inti-
mately linked, and patients may experience deficits in each
chemosensory function. Previous studies have shown that
gustatory and olfactory function are independent of each
other in certain populations experiencing chemosensory dys-
function [54]. In this current report, five studies assessed
both gustation and olfaction in the same population [16-19,
25]. Though these studies did not specifically address the
relationship between gustation and olfaction, it does appear
that this patient population experiences isolated dysfunction.
This is in line with previous research suggesting the two
forms of chemosensory dysfunction occur independently.
However, future studies should consider assessing chem-
osensory function along with flavor assessments to better
understand how these different chemosensory modalities
may be related.

The etiology and manifestation of chemosensory dys-
function in patients with eating disorders is unknown.
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Multiple authors have hypothesized various etiologies for
chemosensory deficits detected in patients. One hypothesis
is related to decreased cell renewal in the olfactory epithe-
lium secondary to long-term starvation in AN patients [33,
41], while others propose the olfactory microbiome may
play a role [55]. On the contrary, research demonstrates
that hunger (such as that experienced by patients with
eating disorders) increases sensitivity to neutral odors,
suggesting varying levels of satiety may affect olfactory
testing and lead to varied results [56]. Meanwhile, the
pathogenesis of gustatory dysfunction, may result from
long-term purging affecting regional areas of the mouth
and saliva composition [28, 57]. In addition, another
hypothesis of the pathogenesis of chemosensory dysfunc-
tion is abnormalities in sensory processing pathways. Sev-
eral authors have also explored the relationship between
hedonics and functional magnetic resonance imaging
(fMRI) in patients with eating disorders. Though not con-
clusive, there is evidence suggesting that neural processing
may be disrupted in these patient populations [58].

It is also possible that BMI may affect chemosensory
function. Though the distinction between BN versus AN is
commonly thought of as behavioral (i.e. whether patients
restrict or purge), it was traditionally made based on BMI,
with a BMI < 18.5 defining AN in prior versions of the
DSM criteria [15]. Considering AN and BN as two ends of
a spectrum of eating disorders, it is unsurprising that these
patients would display similar trends in chemosensory dys-
function, with more pronounced deficits in AN patients,
given their more severe disease course and malnourishment.
This also could explain differences in response to treatment:
improvements in chemosensory function in response to treat-
ment were more likely to be seen in AN patients over BN
patients for both gustation and olfaction. Despite this, the
relationship between BMI and chemosensory function was
not definitively clear based on the studies in this current
investigation.

The pathogenesis of chemosensory disturbances prompts
an interesting question regarding the relationship of onset
with development of the eating disorders. For individuals
with impaired chemosensory function, dietary changes have
been noted after onset of dysfunction, with almost a third of
patients reporting decreased food intake [59]. The altered
experience of eating may, therefore, promote disordered eat-
ing habits and lead to the development of more formalized
eating disorders. On the other hand, the sequelae of eating
disorders—such as purging or malnutrition—may contrib-
ute to chemosensory dysfunction. While intrinsic gustatory
dysfunction may not have contributed to the onset of the
disordered eating, it may consequently contribute to the
maintenance of the behavior. Though this cause—effect
relationship remains unclear, it may be elucidated in other
populations with inherent chemosensory dysfunction.

@ Springer

In order to better understand the prevalence of chemosen-
sory dysfunction in eating disorders, as well as the role it may
play in the pathogenesis or maintenance of the disease, stud-
ies must use more rigorous, validated chemosensory assess-
ments. It is well established that chemosensory dysfunction is
associated with both environmental and safety hazards [60]
and measures of patient frailty and mortality [2, 61, 62], high-
lighting the need to follow affected populations to minimize
these risks. As self-report of chemosensory dysfunction in
patients may not be entirely accurate [45, 46], psychophysical
assessment is incredibly important to identify patients at risk
for these complications. Furthermore, though not addressed
in included studies, there is significant evidence that quality
of life is similarly impaired in populations affected by che-
mosensory dysfunction [1, 63—-68]. Specifically addressing
and understanding quality of life impairments as they relate
to chemosensory dysfunction is crucial in this population, as
this has potential to further complicate the already challeng-
ing interplay of mood disorders in patients with eating dis-
orders. Though chemosensory dysfunction has long been an
overlooked area in patient care, the disease states and impacts
on patient quality of life are significant. Patients with eating
disorders would greatly benefit from more targeted studies to
elucidate the relationship between their disease process and
these known associated risks, and further direct care towards
minimizing risks and treating associated complications.

This systematic review benefits from many strengths,
including a comprehensive review of psychophysical chem-
osensory function in patients with common eating disorders,
which in turn has potentially broad implications for other dis-
ease states. Nonetheless, heterogeneity in data collection and
testing methods contributes to result heterogeneity and some
conflicting data on overall chemosensory function in patients
with eating disorders. Furthermore, while variation in patient
populations is expected, studies frequently combined eating
disorder patients into one group for analysis (e.g. AN-R and
AN-B), thereby limiting conclusions on differences between
subgroups of eating disorders. In addition, as the studies
ranged across decades, the DSM criteria for diagnosis of AN
and BN have changed, further contributing to heterogeneity.
The wide range of testing methodologies also limits conclu-
sions about the chemosensory function of patient with eating
disorders. It is clear that future studies would benefit from
using validated, commercially available tests to assess che-
mosensory function and a more detailed assessment of other
relevant patient factors that may influence their chemosensory
function.
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Conclusion

Though this qualitative systematic review is limited in its
conclusions secondary to the available data, there is none-
theless compelling evidence that patients with eating dis-
orders have measurable differences in chemosensory func-
tion compared to healthy controls, particularly in gustatory
function, which has potential for improvement with treat-
ment. There is significant need for further research with
standardized, validated, objective measures of chemosen-
sory function in order to better understand pathogenesis
of disease, impact on quality of life, and implications for
patient outcomes. This relationship between chemosensory
dysfunction and eating habits warrants further investiga-
tion in other populations with psychophysical chemosen-
sory dysfunction.

What is already known on this subject?

There is a mounting body of evidence describing abnormal
physiologic and neurobiological responses to sensory stimuli
in patients with eating disorders, including altered hormo-
nal and salivary responses as well as both structural and
functional CNS differences. There is also cumulative evi-
dence that some degree of impaired olfactory and gustatory
function does exist, which may contribute to these patients’
altered responses to chemosensory stimuli. However, the
extent of these deficits remains unknown, and a comprehen-
sive overview of chemosensory dysfunction in these patients
is still lacking, despite the intimate relationship between the
often-intertwined nature of olfaction and gustation.

What your study adds?

There is compelling evidence that patients with eating dis-
orders have measurable differences in chemosensory func-
tion—particularly gustatory function—compared to healthy
controls, and treatment and weight gain may lead to nor-
malization in chemosensory function. This current report
identifies the need for further investigation of chemosensory
function with standardized and validated assessments to bet-
ter understand the pathogenesis of disease, impact on quality
of life, and implications for patient outcomes. In particular,
the association between chemosensory function and eating
disorder-related outcomes should be explored. The measured
association between chemosensory dysfunction and eating
disorders raises many questions for other populations with
psychophysical chemosensory dysfunction.
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