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Background: Allergic rhinoconjunctivitisis acommon disorder, affecting >20%
of people of all socioeconomic strata. Despite this high prevalence, relatively few
sufferers seek professional medical help, presumably because of a widespread
reliance on complementary remedies.

Objective: We investigated the widely held belief among allergy-sufferers that
regular ingestion of honey ameliorates the symptoms of allergic rhinoconjunctivitis.

Methods: The study was conducted at the University of Connecticut Hedlth
Center's Lowell P. Weicker General Clinical Research Center. Thirty-six partici-
pants who complained of alergic rhinoconjunctivitis were recruited. All recruits
were scratch-tested at entry for common aeroallergens. The cohort was randomly
assigned to one of three groups, with one receiving locally collected, unpasteurized,
unfiltered honey, the second nationally collected, filtered, and pasteurized honey,
and the third, corn syrup with synthetic honey flavoring. They were asked to consume
one tablespoonful aday of the honey or substitute and to follow their usual standard care
for the management of their symptoms. All participants were instructed to maintain a
diary tracking 10 subjective dlergy symptoms, and noting the days on which their
symptoms were severe enough to require their usual antiallergy medication.

Results. Neither honey group experienced relief from their symptoms in excess
of that seen in the placebo group.

Conclusions: This study does not confirm the widely held belief that honey

relieves the symptoms of allergic rhinoconjunctivitis.
Ann Allergy Asthma Immunol 2002;88:198-203.

INTRODUCTION

Recent studies suggest that allergic rhi-
noconjunctivitis is widespread, and in-
creasing in western urbanized coun-
tries. It afflicts >20% of people of all
ages and socioeconomic groups.t™®
However, only 1 in approximately 8
patients with allergic rhinoconjunctivi-
tis seeks professional medical help for
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this condition.® Many seem to use
complementary or alternative medical
strategies instead. There have been
several recent reviews of the use of
nontraditional remedies for alergic
disorders and asthma.™ There is a
widespread belief, held with great con-
viction by many people, that honey has
value in the control of alergic symp-
toms'© (eg, http://mww.marshallshoney.
com/hallergy.html).

We reasoned that this purported ef-
ficacy of honey could be explained in
terms of our understanding of the prin-
ciples of immunology. It has been
known for almost 100 years that oral
ingestion of allergens causes immuno-
modulation and the development of
tolerance to systemic administration of
the same antigens.***? High-dose oral
dlergy desensitization has been re-
ported to have some success in double-
blinded studies.’*** Various tree and

grass pollens are important allergensin
eliciting spring allergies. Although
bees do not seem to deliberately collect
these nonfloral pollens, datain the lit-
erature suggest that they do acciden-
tally collect non-ornamental floral pol-
lens.’® We reasoned that the purported
efficacy of honey consumption on al-
lergies might be through the mecha-
nism of ora low-dose tolerance to
these allergens. An aternative hypoth-
esis, which does not invoke immuno-
logic principles, is that honey may
contain antihistamine or anti-inflam-
matory activities. Honey is a complex
biologic material with many compo-
nents. It has been used in wound dress-
ings to reduce infection and has been
reported to possess anti-inflammatory
properties.’2° This manuscript details
a study that was performed to evalu-
ate the effect of honey consumption
on the symptoms of rhinoconjuncti-
vitis. The data do not support the
belief that local honey provides relief
to allergy sufferers.

MATERIALS AND METHODS

Patient Recruitment

We used pilot data from a previous
(unpublished) study to carry out a
power analysis for the current study.
Our null hypothesis was that there
would be no difference in the number
of symptom-free days in the honey
group(s) in comparison to the placebo
control group. Calculations were based
on the frequency of symptom-free days
for a cohort of patients not taking
honey (corresponding to the placebo
group). We estimated that it would re-
quire approximately 1,600 days to de-
tect a 10% increase in the frequency of
symptom-free days in the intervention
group, with the power of 0.8, assuming
a two-tailed t test carried out at the
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Table 1. Inclusion and Exclusion Criteria

Inclusion criteria

Exclusion criteria

History of allergic rhinoconjunctivitis

Willingness to consume 1 tsp of honey or
placebo once a day

Willingness to record allergy symptoms
daily in a diary

Willingness to mail 7 pages of the diary
every week in prepaid envelopes

Willingness to suspend taking usual
antihistamines for 2 days before the
first visit for accurate skin tests

Participation in the previous honey study

Currently being desensitized for allergic
disorder

Desensitization for allergic disorders within
the past 5 years

Asthma

Any chronic ailment that requires constant

medical attention

0.05 level of significance. This would
correspond to a cohort of nine patients,
as the patient data cover a 195-day pe-
riod. Asaresult, wetargeted at least nine
participants per group for this study.

We publicized that a study was be-
ing conducted under the auspices of
the General Clinical Research Center
at the University of Connecticut Health
Center to evaluate the value of honey
in the treatment of nasal and ocular
dlergies. Using the inclusion and ex-
clusion criteria listed in Table 1, we
recruited 36 volunteers on afirst come,
first served basis. Informed consent
was obtained from al individuas at
the time of the first visit.

History was €licited to evaluate the
seasonality of their symptoms and to
ensure the absence of lower respiratory
tract symptoms suggestive of asthma.
Nasal examination was performed to
determine that they did not have nasal
polyps, significant chronic sinusitis, or
septal deviation. Subjects were asked
to complete questionnaires to elicit de-
mographic information and history of
alergies. They were scratch tested
(Table 2 for a list of alergens used)
using the MultiTest applicator (Lin-

Table 2. Extracts (Greer Labs, Lenoir, NC)
and Controls Used to Scratch Test
Subjects Using a MultiTest on the Forearm

Glycerin control

Standardized mixed mites
Cladosporium hormodendrum
Standardized 7-grass mix
White oak

Ragweed mix

11-tree mix

Histamine control

coln Laboratory, Decatur, IL). The re-
action sizes (0 to 4+ compared with
histamine and glycerin controls) were
recorded at 15 minutes by trained reg-
istered nurses. The forearms were aso
photographed using a digital camera
and stored for future blinded evalua-
tion by an experienced alergist (LC).

Sudy Design

The subjects were randomly assigned
to 1 of 3 groups using a random num-
ber generator. In a double-blinded
fashion, one group was provided with
a 5-pound jar of a locally collected,
unpasteurized honey; the second a na-
tionally collected, filtered, and pasteur-
ized honey; and the third group a pla
cebo consisting of corn syrup flavored
with a synthetic honey flavoring. All
subjects were instructed to consume
one tablespoonful of the substance ev-
ery day, either at one sitting or in three
doses of one teaspoon each. Partici-
pants recorded their alergy symptoms
each day in diaries that were mailed to
the investigators weekly. Ten symp-
toms (5 upper respiratory, 5 ocular;
Table 3) were tracked. They were also
asked to note the days when their al-
lergy symptoms were severe enough to
require any antiallergy medication.

Table 3. List of Symptoms that Were
Tracked and Graded from 0 to 3 Daily

Ocular
Nasal symptoms

symptoms

Runny nose Sore eyes
Sneezing Swollen eyes
ltchy nose Watery eyes

Post-nasal drip ltchy eyes

Stuffy/blocked nose Headache

Honey and Substitute

Locally collected, unpasteurized and
unfiltered honey was obtained from
Honeycomb Apiaries, Bristol, CT. Na-
tionally collected, filtered clover
honey was a generous gift of Dutch
Gold Honey Inc, Lancaster, PA.

To generate a placebo, we obtained
several samples of corn syrup from
various vendors. These were subjected
to a blind taste test among volunteers
in the Department of Pathology,
UConn Health Center. The corn syrup
that was deemed closest in texture and
taste to honey (BeeHive Golden Corn
Syrup, BestFoods Canada Inc, To-
ronto, Canada) was selected for further
testing. We obtained synthetic honey
flavor (www.naturalflavors.com) and
made mixtures of BeeHive corn syrup
with flavoring, at 50,100, and 150 uL
of flavoring in 100 mL of syrup. In
blind taste tests of the mixtures, 5 of 5
volunteers felt that the 50 wlL/100 mL
mixture was closest in taste to honey.
We made a batch of “faux-honey” us-
ing 25 mL of flavoring in 13 gallons of
corn syrup.

Blinding

The two honey samples and the fla-
vored corn syrup were dispensed into
standardized unlabeled 1-L Nalgene
(Nalgene subsidiary of Sybron Corp,
Rochester, NY) containers, such that
neither the subjects nor the nurse prac-
titioner could ascertain what the
groups were recelving. Further, the
principle investigator and the data an-
alysts were not told the identity of the
material that was given to the groups.
The code was not broken until the
analyses were completed.

Compliance

Subjects were instructed to start con-
suming the honey on March 15, 2000.
They were given 30 stamped enve-
lopes, one per week of the study. At
the end of each week, they were in-
structed to mail in the most recent 7
days of their diaries. In the event that
any individual did not send in aweekly
envelope, he or she was contacted to
alert them of the need for compliance.
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Table 4. Dropout List and Reasons

Subject ID # Date of dropout Reason
001 Never started lliness, death in family
004 Never started Husband’s illness, weight issues
008 Never started Never reported for tests
009 4/27 Regimen makes subject gag
011 3/31 Too sweet, makes subject sick
013 6/7 “Tastes awful”
021 6/29 Unable to maintain diary
022 4/14 No reasons given
023 4/28 Too sweet
028 5/22 Family reasons
029 4/00 Too sweet
034 4/00 Trouble maintaining diary
036 5/25 Did not like taste

Data Entry intheloca honey group; 7 women and 5

Forms for the daily diaries were cre-
ated using Teleform Standard version
6.2 (Cardiff Software, San Marcos,
CA). As the diary pages arrived each
week, they were scanned using a Scan-
Partner 15C scanner (Fujitsu Computer
Products of America, San Jose, CA)
and directly exported into a tab-delim-
ited spreadsheet. Data in the database
were imported into an Excel spread-
sheet from a tabular web page output.

Data Analysis

Symptoms were recoded in binary for-
mat, to present or absent outcomes (di-
chotomous), and groups were com-
pared with respect to frequency of
symptom days (days symptoms were
present) using a ) analysis. Mean
number of days with symptoms were
compared across groups using a one-
way analysis of variance; multiple
comparison procedures were used to
isolate pairwise mean differences in
those cases where statistically signifi-
cant results were obtained.

RESULTS

Demographics of the

Sudy Population

The 36 individuals recruited to this
study ranged in age from 20 to 72
years (X = 45.3). Twenty-four indi-
viduals were female and 12 male. The
age ranges of the three groups were 28
to 71, 31 to 72, and 20 to 64, with
means of 48.4, 47.2, and 40.15, respec-
tively. There were 6 women and 5 men

men in the national honey group; and 11
women and 2 men in the placebo group.

Retention

Twenty-three of the 36 patients com-
pleted the study. The dropouts were
attributed almost exclusively to an in-
ability to tolerate the extreme sweet-
ness of the regimen or to “personal
reasons’ (Table 4). After blinding was
removed, we found that 6 of 13 drop-
outs were among the group that had
been asked to take the placebo, 5 of 12
from the supermarket honey group, and
2 of 12 from the local honey group.

90

Effect of Honey or Placebo Ingestion

on Symptoms of Allergy

We divided the allergy season into four
periods, corresponding to the changes
in the dominant aeroallergen(s) in
Connecticut. Thus, from March 15 to
May 1, the predominant allergens are
tree pollens; from May 1 to June 15,
grass and white oak pollens; from June
15 to August 15, the pollen counts are
very low; and from August 16 until the
end of the study period, ragweed pol-
len is the major aeroallergen. The pe-
rennial aeroallergens (mold spores and
dust mite excreta) are present through-
out the study period.

Clinically, it would be most useful
to the subjects if they experienced no
symptoms typical of allergy. There-
fore, we evaluated, for each group, the
distributions of days into the following
two categories for each symptom: 1)
days with no symptoms and 2) days
with symptoms. Thus, each day fell
into 1 of 2 categories, either “no symp-
tom” or “symptomatic.” Figures 1
through 4 graphically represent the dis-
tributions of mean percentage of symp-
tomatic days for the four time periods
for each symptom by group.

Because it is possible that relief was
provided only during specific pollen

Mean % symptomatic days
8 8 3 3 3 8

)
=]

o

éﬁacem g
® National honey

~ ' OLocal honey

Blocked Runny Sneezing ftchy Nose PostNasal ltchy Eyes  Watery Sore Eyes  Swollen  Headache Take

Nose Nose Drip

Eyes Eyes Medicine

Figures 1-4. Mean percent symptomatic days for each symptom by group. In al four figures, the
x-axis denotes the 10 subjective symptoms and percentage of days usual allergy medication was taken.
The y-axis is the mean percentage symptomatic days for each symptom. The codes for the bars are
indicated on the top right corner. Figures 1-4 are for the tree pollen, grass/oak pollen, the low symptom,

and ragweed pollen periods, respectively.
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100 @Racebo ] periods rather than globally across the
"L“a"*’ln:' honey | entire year and for some symptoms and
oo not others, we analyzed the data for
differences among the groups for each
symptom for each allergy period. We
included all 10 subjective symptoms,
and, in addition, the number of days
the subjects consumed medication for
relief of symptoms. These analyses
provided 44 parameters (11 symp-
toms X 4 periods). We found that the
placebo group did better than the other
two for 19 parameters, the local honey
for 18, and supermarket honey for 7

0 - — — —

Mean % symptomatic days

Blocked Runny Sneezing ltchy Nose PostNasal lfchy Eyes ~ Watery SoreEyes Swolen  Headache Ta‘k(? parameters (Table 5) There Wwas no
Nose  Nose orip Byes Byes Wedcine consistent improvement for any symp-
Figure 2. Grass-0ak period mean % symptomatic days. tom (or drug ingestion) for any group.

Nor was any symptom or drug inges-
tion reduced for the same pollen period

of any group.
i o et o When we reviewed the skin reactiv-
“ ' Blsalronsy ity patterns, we noted that although

subjects had referred themselves to the
study based on their self-evaluation as
sufferers of seasonal allergies, not all
scratch-test reactivities were consistent
with this diagnosis. Only 14 of the
final cohort of 23 showed scratch-test
reactivity to the seasonal alergens that
were tested, whereas the rest were ei-
ther unreactive or reacted to nonsea
sonal allergens such as mites or mold.
We therefore divided the cohort into
two groups, those that were reactive to

Mean % symptomatic days

Blocked Runny Sneezing ltchy Nose PostNasal ltchy Eyes ~ Watery Sore Eyes  Swollen  Headache Ta.kt.a SeaSOna| aer Oa||e|’genS by the SCI’aICh
Nose Noee e e B edene test and those that were not. We
Figure 3. Low allergy period mean % symptomatic days. graphed the mean reported symptom

intensity for all symptoms for each

subject through the allergy season.
& mRaceto || Representative graphs are shown in
@ National honey Figure 5’ A and B.
* o ooy Using these graphs, we evaluated
whether a given subject was experienc-
ing symptoms during the period ex-
pected from his/her skin reactivity. For
both these subjective analyses, two in-
dividuals (LC and TVR) matched the
subjective reporting of symptoms with
the skin reactivity. We assumed that a
total symptom score <2 for any given
day was consistent with random noise.
We therefore drew a horizontal line for
al symptom days at alevel of 2 on the

60 |

Mean % symptomatic days

Bocked  Rumny  Sneezing ltchy Nose FostNasal fchyEyes Watery SoreEyes Swolen Headache  Take y'aXiS- A_ total Symptom level above
Nose  MNose bre Byes Eyes Wedicine that was interpreted to mean a “symp-
Figure 4. Ragweed period mean % symptomatic days. tomatic day.” If one analyzes the dis-

VOLUME 88, FEBRUARY, 2002 201



Table 5. Ranks of Groups by
Symptomatic Days

Groups 1st 2nd 3rd

P rank rank rank
Placebo 19 14 11
National honey 7 21 16
Local honey 18 9 17

For each symptom for each period, we ranked
the groups by the mean number of symptom-
atic days reported by the groups. The group
with the least number of symptomatic days
was ranked 1, the next higher 2 and the group
with the most symptomatic days ranked 3.
There were a total of 44 categories (10 symp-
toms + 1 days usual allergy drugs con-
sumed X 4 time periods). The sum of each
column and row thus total 44.

tribution of total symptom score for the
year for patient 12 (Fig 5A), we note
that there is no increase over this noise
level during the tree or grass/oak pol-
len seasons. However, this patient did
show reactivity to tree and grass pol-
lens by skin testing, indicating that he
should have reported symptoms during
the first interval. This lack of symp-
toms during the periods for which he/
she should have been symptomatic was
interpreted to mean that this patient
was “helped” by his regimen. In this
particular case, patient 12 was a mem-
ber of the placebo group.

In contrast, patient 24 exhibited
marked symptoms during the tree and
grass pollen days. His skin reactivity
showed that he was, in fact, allergic to
both grass and tree pollens. We there-
fore evaluated that his symptoms were
expected from his skin reactivity pat-
terns and therefore, hisregimen did not
help him. The data presented in Table
6 show that these 7 subjects were dis-
tributed comparably (2, 3, 2) among
the placebo, national honey, and local
honey groups respectively (P = 0.65;
Fisher's exact test).

DISCUSSION

Despite the widespread prevalence of
allergic rhinoconjunctivitis, relatively
few patients avail themselves of pro-
fessiona medica help. Significant
numbers of patients presumably rely
on aternative or complementary med-

ications. One such remedy that has
been widely reported to be of help is
the regular ingestion of honey. We rea-
soned that a possible immunologic
mechanism by which honey could help
dlergy sufferersisthat local honey, by
inducing oral tolerance to environmen-
tal pollens, could reduce symptom in-
tensities. Another possible mode of ac-
tion is that honey may contain
antihistaminic and/or anti-inflamma-
tory activities. We designed the study
to determine whether the regular inges-
tion of honey will indeed help aleviate
the symptoms of rhinoconjunctivitis.

A PATID: 12

In an earlier, open-label study, we
had found that patients who consumed
honey reported statistically significant
lowering of symptoms, particularly oc-
ular symptoms. The relief was suffi-
ciently promising that we felt encour-
aged to conduct the current placebo-
controlled trial. Volunteers for the
current study were selected because of
their reported rhinitis symptoms (if
they otherwise met the entry criteria).
Scratch testing and symptom diaries
confirmed the sensitivity to perennial
aeroalergens in severa members of
the cohort. Others were negative by

Mean TOT_SX
o

)
S
=]
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1 21 41 61
11 31 51 Il

DAY _NO

B PATID: 24

101 121 141 161 181
81 11 131 151 17
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Wl

A A
WS L g bl

1 28 46 64
10 37 55 73

DAY_NO

82

M1 129 147 165 183
o 120 138 156 174

Figure 5. (A) This subject had skin scratch-test reactions to tree and grass pollens but no symptoms
during the relevant periods. We interpreted the observations to mean that he did obtain relief from the
treatment. (B) This subject had reactions to tree and grass pollens and reported symptoms during the
relevant periods. We interpreted the data to mean that he was not helped by the treatment.
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Table 6. Distribution of Subjects whose
Skin Tests were Consistent with Seasonal
Allergic Disorder into the Benefited and
Nonbenefited Categories

Benefited No_t
Group by treatment benefited
by treatment
Placebo 2 1
National honey 3 2
Local honey 2 4

scratch testing to all six antigens tested
(Table 2). However, not every indige-
nous pollen and mold was tested and
more sensitive intradermal testing was
not performed.

The current study does not support
the premise that honey provides relief
from the symptoms of rhinoconjuncti-
vitis, even among subjects whose skin
reactivity patterns are consistent with a
diagnosis of seasonal allergic disorder.
Itis possible that the dose we used was
inadequate to control symptoms; it is
also possible that more prolonged in-
gestion of honey, over several seasons
may be required to observe the effects
that are reported in the lay media. We
find that neither the nationally avail-
able, commercial honey, which many
honey believers around the country are
consuming, nor the local honey that
theoretically should have worked bet-
ter are effective in controlling seasonal
or perennial allergy symptoms at the
dose used. It is worth noting that this
dose (one tablespoonful a day) was
large enough to cause 13 of 36 volun-
teers to drop out, because the regimen
was unpleasantly sweet to consume on
a daily basis for the duration of the
study. A higher dose would presum-
ably have caused more dropouts. De-
spite the fact that there was not even a
trend toward improvement in the honey
groups compared with placebo, the
smallness of the cohort size in each cell
mandates that further studies, using
larger groups, have to be conducted to
confirm unequivocally these findings.
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