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Despite the fact that prophylactic treatment is effective in patients with Japanese cedar
pollinosis, these patients do not recognize prophylactic treatment adequately. This study
aimed to investigate the impact of 12 times e-mail-delivered Cupressaceae pollen dispersal
data on prophylactic treatment and patient satisfaction (self-management and the support of
medical treatment to pollinosis) using questionnaires. The patients targeted in the study
were divided into registered (37 patients receiving e-mail delivery from 2016 or earlier) and
non-registered (53 patients not receiving e-mail delivery) groups. The results revealed that
the proportion of patients who underwent prophylactic treatment and the level of patient sat-
isfaction were higher in the registered group than in the non-registered group. In the regis-
tered group, the level of patient satisfaction after registration was higher than that before
registration. Overall, e-mails that created patient awareness regarding the dispersal condi-
tions of Cupressaceae pollen motivated them to undergo prophylactic treatment, suggesting
the efficacy of this method in increasing patient satisfaction.

Key Words: Cupressaceae pollen, e-mail delivery, Cupressaceae pollinosis, prophylactic
treatment, patient satisfaction

Introduction

The incidence of Japanese cedar pollinosis has wit-
nessed an upsurge from 16.2% in 1998 to 26.5% in 2008.
Moreover, Japanese cedar pollinosis increased both the sen-
sitization and prevalence rates when substantial pollens
from the Cupressaceae family (including both Japanese ce-
dar and Japanese cypress pollens) were dispersed“). In
Japan, the annual cost of treating patients with allergic rhi-
nitis and the resulting value of the work lost due to work-
place absenteeism were reported to be 117.1 and 60.1 bil-
lion Japanese yen, respectivelym. In the United States, the
productivity loss due to allergic rhinitis is higher than that

()]

due to depression or arthritis/rheumatism ™ . Hence, some

% E-mail: hnamba@g.matsuyama-u.ac.jp

strategies that will effectively decrease both medical and
economic losses related to allergic rhinitis are warranted.

Regarding the time to initiate the prophylactic treat-
ment for Japanese cedar pollinosis, the 2016 edition of the
Japanese Guidelines for the Clinical Treatment of Allergic
Rhinitis"” states that “the use of second-generation antihis-
tamines, antileukotrienes, and steroid nasal sprays should
begin either the day on which pollen dispersal is predicted
to begin or when symptoms appear, regardless of how mild
they are. The use of other drugs should begin approximate-
ly 1 week prior to the day pollen dispersal is predicted to
begin.”

Previously, we investigated the treatment-related costs
and “level of satisfaction with treatment” among patients
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with Japanese cedar pollinosis who began prophylactic
treatment when they were either “asymptomatic” or dis-
played a “few symptoms.” We reported a superior balance
between treatment-related cost and the level of satisfaction
in the “few symptoms” group than those in the “asymptom-
“_In another study, we reported that informing
patients with Japanese cedar pollinosis regarding

atic” group

Cupressaceae pollen dispersal data through e-mails was
considered “useful” by patients®®.

This study aims to investigate the impact of e-mail-de-
livered Cupressaceae pollen dispersal data on the prophy-
lactic treatment and patient satisfaction (self-management

and support of medical treatment for pollinosis).

Materials and Methods

This study protocol was approved by the Institutional
Review Board of Matsuyama University (Matsuyama Univ.
Pharmaceutical Ethics Review No. 7).

1. Cupressaceae pollen collection and measurement

Cupressaceae pollens were collected using Durham’s
sampler, and airbome pollens were measured according to
guidelines set by the Committee for the Standardization of
the Measurement of Airborne Pollen and Pollen
Information®. Between January 1, 2017, and May 12,
2017, glass slides coated with thin layers of Vaseline were
affixed to a Durham's sampler installed at the Apco
Higashi-Onomichi Pharmacy (Takasu-cho, Onomicihi,
Hiroshima Prefecture, Japan; 1.5 m above the ground).
Next, the slides were recovered and replaced with new
slides every 24 h at 9 am. The recovered slides were stained
with Carberla solution, and the pollen on the stained glass
were subsequently enumerated over an area of 3.24 cm’ (1.8
cm X 1.8 cm) using an optical microscope. In this study,
the pollen count is presented as the number of pollen grains
per cm’.

2. Content of e-mail messages

During the study period, we sent 12 e-mails containing
Cupressaceae pollen data and recommending measures
such as wearing masks to prevent pollinosis. The e-mails
explained the Japanese cedar or Japanese cypress pollen
counts measured on the initial observation day (the first day
following January 1, 2017, on which pollen dispersal was
noted for the first time), pollen counts on the day of begin-
ning pollen release (the first day on which integral values
for two consecutive days were measured after January 1,

2017), dispersal conditions, and the expiration day of pollen
dispersal (the day before the first day on which zero pollen
grains were noted over three consecutive days near the end

). Furthermore, e-mails were sent

of the dispersal period
regarding days on which high amounts of pollen dispersal
were noted and days on which the amount of pollen disper-

sal was estimated to increase.

3. Survey method

Patients with allergic rhinitis who visited the pharmacy
between April 14, 2017, and May 27, 2017, completed a
questionnaire (Table 1). Based on the information retrieved
from the questionnaire, patients with Cupressaceae pollino-
sis were screened. Those who were assigned to a registered
group before 2016 received an e-mail notification in 2017
and replied to the questionnaire between May 12, 2017, and
May 27, 2017, by e-mail. Conversely, patients in the
non-registered group who did not receive an e-mail notifi-
cation completed the questionnaire manually from April 14,
2017, to May 27, 2017.

Responses to the question regarding the date of initiat-
ing pharmaceutical treatment were categorized into one of
the following four categories: (1) underwent a medical con-
sultation and initiated medications before the appearance of
symptoms (prophylactic treatment 1-a); (2) underwent a
medical consultation and initiated medications immediately
after symptoms appeared (prophylactic treatment 1-b); (3)
wanted prophylactic treatment but delayed consultation;
and (4) consulted and initiated medications after the symp-
toms became severe. In addition, the degree of improve-
ment of the level of patient satisfaction to pollinosis treat-
ment and self-management was classified on the

”

questionnaire as follows: “Satisfied”; “Fairly satisfied”; “No
change”;
Furthermore, we surveyed patients in the registered group
regarding their assessment of the level of patient satisfac-
tion before and after registering to receive e-mail notifica-

tions.

Not very satisfied”; and “Not satisfied.”

Statistical analysis

The intergroup comparisons of age distribution were
assessed between the registered and non-registered groups
using an unpaired -test whereas those of gender distribu-
tion were assessed using the Fisher's exact test. In addition,
intergroup comparisons of the four response categories and
improvement in the level of patient satisfaction were as-
sessed using the Pearson's chi-square test. Furthermore, the
intergroup comparisons of patient satisfaction before and
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Table 1. Contents of the questionnaire administered to patients

(OMale/OFemale) Age years

[ Diagnosed with Japanese cedar pollinosis

O | think | suffer from Japanese cedar pollinosis

O Diagnosed with Japanese cypress pollinosis

O 1 think | suffer from Japanese cypress pollinosis.

symptoms)
symptoms appeared)

O Other (Please explain:

a Yes O No

the e-mails?

O Satisfied [ Fairly satisfied

the e-mails?
0O satisfied O Fairly satisfied

4-3) What is the reason for this?

Questionnaire on Cupressaceae poliinosis (Japanese cedar/Japanese cypress)

1) Do you suffer from Cupressaceae pollinosis (Japanese cedar/Japanese cypress)? (muitiple answers possible)

O | do not suffer from Cupressaceae pollinosis (Japanese cedar/Japanese cypress)

2) What s your level of satisfaction of self-management and support of medical treatment this year?
O satisfied O Fairly satisfied O No change

3) When did you start pollinosis treatment (pharmaceutical treatment) this year?
O Prophylactic treatment 1-a (Underwent a medical consultation and initiated medications before the appearance of

0O Prophylactic treatment 1-b (Underwent a medical consultation and initiated medications immediately after
O Wanted prophytactic treatment, but delayed consuitation
0O Consulted and initiated medications after the symptoms became severe

)

4) Are you registered to receive e-mails containing information of Cupressaceae pollen dispersal data from the Apco Pharmacy?
O | don't know e-mails from the Apco Pharmacy

The following questions (4-1 to 4-3) are to whom answered “Yes® to question 4 above:
4-1) What was your level of satisfaction of self-management and support of medical treatment before you started receiving
O No change
4-2) What was your level of satisfaction of self-management and support of medical treatment after you started receiving

O No change

O Not very satisfied O Not satisfied

O Not very satisfied O Not satisfied

O Not very satisfied [ Not satisfied

after registration in the registered group were performed us-
ing the Pearson’s chi-square test. In this study, statistical
analyses were performed using JMP® 11.0 (SAS Institute
Japan, Tokyo, Japan). Furthermore, we considered the two-
tailed P < 0.05 to be statistically significant.

Results

1. Cupressaceae pollen counts and e-mail delivery days
1-1. Total dispersal counts of Cupressaceae pollens in

2017

In 2017, the total dispersal count of Cupressaceae pol-
len was 2,196 gralins/cm2 (kereafter “cm®"); this was ap-
proximately 0.9 times the mean level (2,403 grains) over
the past 10 years (20607-2016). The e-mail was delivered 12
times in 2017 on January 11 and 16; February 6, 10, 17,
and 18; March 2, 11, and 31; April 11 and 26; and May 12
(Fig. 1).

1-2. Dispersal conditions of Cupressaceae pollen and on
the day the pollen release began
Japanese cedar pollens were observed for the first time
on January 10, 2017. Small amounts of pollen were ob-

served on five nonconsecutive days before February 17,
2017 (the day pollen release began). The dispersal period
for Japanese cedar pollen was between February 17, 2017,
and April 21, 2017 (64 days). In addition, Japanese cypress
pollens were observed for the first time on March 30, 2017.
No pollens were observed before April 3, 2017 (the day
pollen release began). Furthermore, the dispersal period for
Japanese cypress pollen was between April 3, 2017, and
May 12,2017 (40 days).

1-3. Predicted dispersal dates and the day pollen release
began
Based on the Japan Weather Association, the release of
Japanese cedar pollen was estimated to be from February
15, 2017 to February 20, 2017, while the actual day of re-
lease recorded at the pharmacy was February 17, 2017,
which coincided well with the predicted dates.

2. Questionnaire results
2-1. Age and gender in the registered and non-registered
groups
The number of patients in the registered group was
655, and 37 of them answered the questionnaire via e-mail.
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Fig. 1. The change in the Cupressaceae pollen dispersal and the days of e-mail delivery in 2017

Fisher’'s exact test

Unpaired t-test iient i p=0.0090
p=0.2193 aart v I
Age P 100% — R——
60
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50 80% = Femail
70%
o 60%
30 50%
406135 36.516,6 40%
20 30%
20% . —
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Fig. 2. Age distributions in the registered and Fig. 3. Gender distributions in the registered and non-registered
non-registered groups groups
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Pearson’s chi-square test
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Fig. 5. Assessments of patient satisfaction in the registered and non-registered groups

Pearson’s chi-square test

(Patient %) p<0.0001
1
100% ( Patients satisfaction)
| mNot satisfied
80% -
m Not very satisfied
60% -
@ No change
40%
OFairly satisfied
20%
O Satisfied
0% -

After registration

Before registration

Fig. 6. Assessments of patient satisfaction before and after registering to receive the e-mails

counter medicines. This finding revealed that patients were
familiarized with the dispersal conditions during the polli-

nosis season and, therefore, took preventive measures.

Discussion

The number of Cupressaceae pollens in this study area
in 2017 was similar to that in an ordinary year, and the day
pollen on which release began was also as estimated.
Apparently, the medical treatment to pollinosis would be-

come a fundamental treatment this year. In this study, no
correlation was established between the registered and
non-registered groups regarding patient age, although a sig-
nificant difference was noted regarding gender, suggesting
that females were more likely interested in the information
regarding the dispersal conditions if Cupressaceae pollen
and related measures. Thus, from now onward, we will fo-
cus on informing men regarding the delivery of data via
e-mails and recommend them to participate in the registered
group. Hence, we considered the results of this study under

25



Relationship between e-maile on pollen dispersal data and prophylactic treatment 61

such circumstances.

In this study, a high percentage of prophylactic treat-
ment in the registered group suggested that sending e-mails
is an effective method for encouraging patients. Reportedly,
a correlation exists between the worsening of patients’
symptoms and the number of days between the onset and
the medical treatment consultation for the first time each
yearm . Thus, undergoing a medical consultation and initiat-
ing preventive measures while the symptoms are still mild
are imperative. Even in patients with allergic rhinitis, in
whom the exposure to antigens is so small that the symp-
toms do no manifest in the nasal mucosa, a minimum sus-
tained inflammation by cells and adhesive molecules exists.
Therefore, an increase in exposure to antigens can cause
sudden worsening of symptoms ©
sential to take measures in accordance with the dispersal

. Consequently, it is es-

conditions and start prophylactic treatment even if the pa-
tients are asymptomatic.

During the Cupressaceae pollen dispersal period, when
many patients with pollinosis undergo medical consulta-
tions, it is unrealistic for physicians who are busy to pro-
vide adequate consultation to the patients over a sufficient
amount of time. Thus, patients need to exercise self-man-
agement, take preventive measures, and subsequently un-
dergo treatment. Previously, we reported that undergoing
prophylactic treatment results in increased levels of satis-
faction with treatment'®’. This study highlights that deliver-
ing e-mails containing Cupressaceae pollen dispersal data
and preventive measures encourages patients to undergo
prophylactic treatment, enhances their level of patient satis-
faction, and effectively promotes the precise timing of
pharmaceutical treatments.

This study has some limitations. The questionnaire
was recovered from patients in the registered group from
May 14, 2017, to May 27, 2017, whereas that from four pa-
tients in the non-registered group was recovered from April
14,2017, to May 27, 2017, when the Japanese cypress pol-
len dispersal had not ended. Hence, the assessment of pa-
tient satisfaction in the non-registered group may be higher
in this study. In the future, we will investigate the efficacy
of mail delivery by conducting a questionnaire survey after
the end date of Japanese cypress pollen dispersal to obtain
exact statistical results. In addition, we would like perform
further studies and collect questionnaires by a unified meth-
od in both the groups.

In conclusion, this study reveals that e-mails that cre-
ated patient awareness related to the dispersal conditions of
Cupressaceae pollen motivated them to undergo prophylac-

tic treatment, suggesting the efficacy of this method in im-
proving the level of patient satisfaction.
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