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Abstract

Background Awareness regarding coping with sick days among patients with diabetes is limited. Thus, we evaluated
the effectiveness of sick-day education by community pharmacists among patients with type 2 diabetes (T2D) using
sick-day educational materials (sick-day cards).

Methods A cluster randomized controlled trial was conducted. Pharmacists in the intervention group educated
patients with T2D on coping with sick days (adjusting medication dosage and seeking medical advice) using sick-
day cards compared with the usual counseling. Differences in questionnaire scores (“Anxiety’, “Intention’, "Attitude’,
and “Knowledge”about sick days) before and after the intervention were compared between the groups.

Results Overall, 318 patients with T2D (intervention, 119; control, 199) participated in this study, and 270 (interven-
tion, 92; control, 178) patients were examined. There were no significant differences in “Anxiety”,“Intention’, or "Atti-
tude” scores between the two groups, but "Knowledge” scores improved in the intervention group. For all intervention
groups (92/92), a physician reviewed and approved medication and adjustment doses for sick days on the cards.

Conclusions According to patients'responses, sick-day education using teaching materials improved patient knowl-
edge. This may help patients and their caregivers cope with sick days appropriately through medication dose adjust-
ment and fluid intake.
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Background

On sick days, during treatment, patients with diabetes
experience significant symptoms such as fever, diarrhea,
vomiting, or loss of appetite, which may result in life-
threatening hyperglycemia and ketoacidosis [1, 2]. Pri-
mary care physicians and community pharmacists should
provide sick-day education to all patients with diabetes
[3]. Most patients with diabetes presenting to the emer-
gency room for severe hypoglycemia or diabetic ketoaci-
dosis (DKA) are older patients with type 2 diabetes (T2D)
with an infectious disease characterized by high fever or
diarrhea [4]. Therefore, diabetes-related organizations
have published various guidelines for patients and medi-
cal professionals on coping with sick days [5-9]. In recent
years, the use of sodium—glucose cotransporter 2 (SGLT-
2) inhibitors has expanded for diabetes treatment, and
cases of DKA have been reported even among patients
without hyperglycemia [10]. One-third of DKA cases are
those with coexisting T2D [11].

The World Health Organization and International
Pharmaceutical Federation published a guideline, “Devel-
oping Pharmacy Practice: A focus on patient care” in
2000, encouraging pharmacists in the community to
shift their focus from traditional dispensing to holistic
patient care [12]. A systematic review reported a 0.76%
improvement in hemoglobin Alc (HbAlc) levels when
pharmacists educated patients with diabetes [13], and
various other health promotion interventions have been
reported to improve patient outcomes such as blood
pressure, asthma, and cholesterol [14, 15]. However, the
educational impact of sick days in community pharma-
cies remains unclear. Moreover, traditional sick-day edu-
cation is provided by diabetes specialists to adolescents
with type 1 diabetes [7, 8]. However, few reports have
examined its effectiveness for patients with T2D through
a collaboration between pharmacies and primary care
physicians.

According to a survey of patients with diabetes and
healthcare providers in Japan, 56% of the patients treated
with oral medication reported that they were unaware of
the sick-day rule, and 66% of the patients reported that
they did not receive any guidance regarding sick days
[16]. Based on a 2020 survey, the proportion of individu-
als aged > 65 years has reached 28.4%, which is the high-
est worldwide [17, 18]. In 2016, the “family pharmacies
and pharmacist system” was launched to support the
health of residents in this super-aging society. In this sys-
tem, pharmacies provide various patient care services,
such as a 24-h consultation in case of an emergency [19,
20].

We investigated whether education provided to
patients by pharmacists, in collaboration with primary
care physicians, using sick-day cards about how to deal
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with sick days, including how to adjust medication dos-
ages and how to see a physician (sick day rules), would
change patients’ awareness and knowledge of sick days.
We also examined the feasibility of pharmacists and phy-
sicians working together to educate patients about sick
days. Furthermore, we examined the implementation of
medical education by physicians and pharmacists and
collaboration between them using the RE-AIM (Reach,
Effectiveness, Adoption, Implementation, and Mainte-
nance) framework. This framework has been widely used
to evaluate the effectiveness of interventions to imple-
ment research findings in actual clinical practice [21, 22].

Methods

Study design

A randomized controlled trial with clusters of commu-
nity pharmacies in Japan.

Setting
Community pharmacies in Japan.

Participants

Cluster level: pharmacy

Pharmacies that accepted more than 50 patients with
T2D per month and those whose pharmacists par-
ticipated in training programs on diabetes care were
included.

Individual level: patient

Patients with T2D aged > 20 years who were treated with
antidiabetic drugs and who recorded their own drug
therapy using a medication notebook [23] were included.
Japanese patients use Okusuritecho (Medication Note-
books), a small notebook for maintaining their personal
medication records. Patients bring their notebooks
while visiting their doctors or pharmacies to check their
medication.

Patients who were prescribed medication for psychiat-
ric disorders and those facing difficulty (judged by phar-
macists) in participating in the survey due to dementia or
other illnesses were excluded.

Randomization

This study was conducted using cluster randomization.
After enrollment, eligible pharmacies were stratified
and randomized into three strata based on the follow-
ing requirements considered by the researchers: (1) main
medical facilities with a diabetes specialist (with or with-
out); (2) main medical facilities (hospital or clinic) with
prescriptions to the pharmacy; and (3) pharmacies with
50-99 and those with>100 patients with diabetes per
month. Allocation personnel not involved in the study
assigned each of the 10 pharmacies to one of two groups
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(Intervention group or Control group) using random
number generation in Microsoft Excel®.

Educational program

Training for pharmacists

Pharmacists who agreed to participate in this study
underwent briefing and training sessions by the
researchers.

1. Briefing session for conducting the study: Overview
of the study and questionnaire survey method (1 h).

A briefing session was conducted using a web confer-
encing system (WebEx®). Pharmacists who were unable
to attend the briefing session watched a video recording
of the briefing at a later date, and the researchers con-
firmed their understanding. In the briefing session, the
outline of the research plan, its purpose and significance,
the procedure for conducting the questionnaire sur-
vey, and willingness to participate in the research were
confirmed.

2. Training on sick days for pharmacists: How to use
the sick-day card (3 h) (Table 1).

After the briefing, the pharmacists assigned to the
intervention group were trained on another day regard-
ing patient education on sick-day countermeasures using
the web conference system. Pharmacists who were unable
to attend the training session watched a video recording
of the training at a later date. In addition, the role-play
part of the session was tutored by the instructor. The
training consisted of two parts:

A lecture on the basic knowledge and symptoms of
diabetes based on the Japanese Diabetes Association and
Japan Pharmaceutical Diabetes Society guidelines [1,
24], including lectures on hypoglycemia, sick days, and
how to use the sick-day card. This was followed by a dis-
cussion among the participants, where the points to be
considered during the questionnaire survey were sum-
marized, such as posture and talking to the patient.

Table 1 Recruitment briefing for study participation and training

Time (min) Recruitment and explanation

10 Introduction

40 Study purpose and protocol

10 Informed consent

Total 60

Time (min) Training for sick-day education

10 Introduction

40 Study flow and procedure in this survey
40 Lecture: How to use the sick-day card
90 Role-playing and discussion

Total 180
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Participants were divided into two groups, pharmacist
group and patient group, and role-playing was used to
explain sick days.

Sick-day card

The sick-day card is a piece of educational material the
size of a medication notebook (A5 size), which can be
inserted into the medication handbook. It was developed
by a pharmacist (MS) as a prototype in accordance with
the Diabetes Care Guidelines [1, 24] and was completed
under the supervision of a diabetes specialist (MT) to
help community pharmacists promptly and accurately
inform patients with diabetes about sick-day rules. The
card describes medication dosage adjustments and when
medical help is required; it has a column for pharma-
cists/primary care physicians to fill in medication details,
highlighting any discontinuation or change during sick
days (Fig. 1).

Intervention (patient education)

While administering medication to patients with diabe-
tes, the pharmacists explained the minimum required
information needed to cope with sick days on the sick-
day card. The explanation answered the following items:
(1) “What is a sick day?” (2) “Item for sick days to see
your physician” and (3) “What are the adjustments of
medications based on dietary intake?” For each type of
diabetic medication, the specific dosage according to
food consumption (as usual, approximately 80%, about
half, or few) was indicated.

After the explanation, the card was fastened to the
medication notebook with a pink rubber band, and the
patients were instructed to confirm and sign the diabetes
medication adjustment with their physician at their next
visit. The next time the patients visited the pharmacy, the
physician’s authorization on the card was assessed, and
the questionnaire was re-administered.

Community pharmacists in the control group provided
usual medication instructions to the patients. Patients
were instructed to complete the questionnaire only at the
time of prescription receipt. The next time the patients
visited the pharmacy, the same questionnaire was re-
administered. In the case of refusal to participate in the
study, normal medication instruction was provided, and
after the study period, education using a sick-day card
was provided to avoid disadvantages.

Outcomes

For the first survey, all eligible patients who received pre-
scription medicines at the pharmacy during the recruit-
ment period were instructed to cooperate (baseline). The
second questionnaire was administered 1-3 months after
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Fig. 1 Sick-day card. Reproduced with permission from KRAFT Inc

the first survey, when the patients revisited the pharmacy
after appointment with a physician.

Primary outcome

The primary outcome was the difference in sick-day
scores of patients between the two groups from baseline
to the next visit (1-3 months later).

Sick-day scores

Since there are no previous studies of sick-day education
for patients with T2D patients in pharmacies, the items
of the questionnaire in this study were developed through
repeated discussions between public health researchers
and pharmacists in the field involved in diabetes care. Each
score comprised two questions, and each question was
answered on a six-point Likert scale. The patient’s “Anxi-
ety’, “Intention’; and “Attitude” regarding “medication dos-
age adjustment” and “decision to see a doctor” during sick
days were scored, and these scores were used to indicate
“understanding” Higher scores indicated higher anxiety,
stronger intentions, and more positive attitudes.

The “Knowledge” questionnaire consisted of eight ques-
tions to assess the patient’s knowledge about sick days.
Participants answered “true’, “false’, or “I do not know”
(scored as incorrect), and the final score comprised the
total number of correct answers (0—8 points). Regarding
patient education using the sick-day card, the number
of patients in the intervention group who had their card
approved by the physician and who brought their cards
to their next visit were investigated. After the study was
completed, the participating pharmacists were inter-
viewed about the time required to educate each patient.

Page 4 of 10

[ Items for sick days to see your doctor I

O AEEEBING
07 ADORE] ' 1Y)

[few]

A,
D#Eor<asmsnsy =
Gy
O FAvEH®E< — ,!‘

OAmy' < (38CLLE)
) ¢ 7,00
O =mmwsH#<(350mg/dLLLE)
[ continues (more than 350 mg/dL) |
ORREAKER/OTLIRS :
RT b HEBNELD
[f you have a urine test sheet: Urine ketone is strongly positive
ORREAVRE/O>TLIRS -
RENURBEELD
If you have a urine test sheet: Strongly positive for urine sugar
CRBBOENRE (7YY - GLP-1 BSHERE)
ZESUESIVDDHSBL

[ Tdon'tknow what to do with oral medicine or injection (insulin
GLP-1 receptor agonist)

.z 2 EBD
OARERRR WIL 98N

EPRBICEAECARLTSEELE S,

Check with your doctor at the time of your examination |

!
I

VO TFIROBRPEICKIDBRFEEDWED

medicine

explainer |

|[Name of medicine | | 921 [As usual~ 80% ] [Abouthalf |

BEESK e K i

Adjustment of medicine according to the amount of food during sick da:

[ Diabetes medication |

Sample size and statistical analyses

When the difference between the mean scores from the
pre-intervention and post-intervention questionnaires
for each item was set at 1.0, standard deviation (SD) was
4.0, alpha error was 0.05, power was 0.8, and the required
number of patients was approximately 500. The sam-
ple size was estimated to be approximately 550 patients,
accounting for approximately 10% dropout rate during
the study. Fifty to hundred patients were assumed to visit
each pharmacy per month; hence, the number of phar-
macies was set to 10.

Data analysis was performed using EZR (Jichi Medical
University, Saitama, Japan) [25], and a p-value <0.05 was
considered statistically significant. The difference in the
scores from the questionnaires administered before and
after the intervention between the two groups was ana-
lyzed using the Mann—Whitney U test, and “Anxiety”,
“Intention’, “Attitude’, and “Knowledge” scores were ana-
lyzed using the t-test without correspondence.

Informed consent

Written consent was obtained from pharmacists work-
ing at the pharmacies, and participating pharmacies dis-
played posters with information about the study. Patients
visiting the pharmacies were asked to verbally state their
intention to cooperate, and their consent was recorded.

Results

Education using sick-day cards was provided to patients
with T2D in pharmacies in cooperation with their physi-
cians. Patients’ “Knowledge” and “Attitude” scores tended
to improve after education by pharmacists.
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Study period

The study period was between April 1, 2021, and Decem-
ber 31, 2021; patients were enrolled from the beginning
of the study until April 30, 2021.

Participants

Twelve pharmacies wanted to participate in this study.
However, two pharmacies withdrew because they could
not obtain consent from neighboring medical institu-
tions to cooperate; thus, this study was conducted in ten
pharmacies. Of these, six pharmacies received prescrip-
tions from clinics and four received them from hospi-
tals; two of the four hospitals had diabetes specialists
(Table 2).

Table 2 Baseline characteristics of individuals and clusters

Intervention group Control group

Cluster level

No. of pharmacies 5 5
Cluster type

Pharmacies by the hospital”

Diabetes specialist 1 1

No diabetes specialist 1 1

Pharmacies by the clinic’

Small (50-99) 2 2

Large (>100) 1 1

Individual level

No. of patients 92 178

Mean (SD) age (years) 67.1 (10.5) 66.1 (11.7)
Sex 49/43/0 113/60/5
Male/female/unknown

Diabetes medication (%)

Sulphonylurea 21/92 (22.8) 29/173(16.8)
Glinide 5/92 (54) 22/173(12.7)
a-Gl 16/92 (17.4) 32/173(18.5)
Biguanide 44/92 (47.8) 88/173 (50.9)
Thiazolidine 5/92 (54) 16/173 (9.2)
DPP-4 57/92 (62.0) 122/173 (70.5)
SGLT2 26/92 (28.3) 81/173 (46.8)
GLP-1 5/92 (5.4) 6/173 (3.5)
Insulin 10/92 (10.9) 11/173 (6.4)

" Hospitals were categorized by the presence or absence of a diabetes specialist

T Clinics were categorized by the number of diabetic patients visiting
pharmacies next to the clinic a month. Small 50-99, large > 100

SD standard deviation

a-Gl a-glucosidase inhibitor, DPP-4 dipeptidyl peptidase 4 inhibitor, SGLT2
sodium-glucose cotransporter 2 inhibitor, GLP-T glucagon-like peptide 1 agonist
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Patients with type 2 diabetes

The mean ages of the 270 patients in this study were 67.1
(SD, 10.5) and 66.1 (SD, 11.7) years in the intervention
and control groups, respectively. The male/female ratios
were 49/43 and 113/60 (with 5 unknowns) in the inter-
vention and control groups, respectively.

Implementation outcomes: RE-AIM (Reach, Effectiveness,
Adoption, Implementation, and Maintenance) framework
Reach

During the study period, 554 patients with T2D visited
the participating pharmacies (intervention: 227, control:
327), and 20 of them violated the exclusion criteria (inter-
vention: 1, control: 19). Therefore, 534 patients (inter-
vention: 226, control: 308) were included in the study, of
whom 318 (intervention, 52.7% [119/226]; control, 64.6%
[199/308]) consented to the first questionnaire survey.
One to three months later, 270 participants responded to
the second survey (intervention, 40.7% [92/226]; control,
57.8% [178/308]) (Fig. 2).

Effectiveness

There was no significant difference between the two
groups in the scores of “Anxiety” about sick days and
“Intention” to respond to the questionnaire, from
baseline to the next visit. The difference in “Attitude”
score was 0.7 (95% confidence interval [CI], -0.2 to
1.4; p=0.13). The difference in “Knowledge” score was
1.0 (95% CI, 0.4 to 1.5; p<0.01) (Table 3, Appendix
Table 4). The change in satisfaction with the pharma-
cist was -0.1 (4.8) in the control group, but it improved
to 0.8 (7.7) in the intervention group, with a difference
of 0.9 (95% CI, -0.7 to 2.3; p=0.29) between the two
groups. Intra-class correlations (ICC) based on mixed
model analysis are presented in Appendix Table 5
to indicate clustering effects for the investigated
outcomes.

Adoption

Of the 119 patients in the intervention group who agreed
to participate in the first questionnaire survey, two did
not return for the next visit and 25 refused to participate
in the second survey, resulting in 40.7% (92/226) having
results of both surveys. Out of the 199 cooperators in the
control group, seven failed to follow-up the second time
and 14 refused to cooperate for the second time, finally
resulting in 57.8% (178/308) of the participants.



Kado et al. Journal of Pharmaceutical Policy and Practice

(2023) 16:104

[ Enrollment ] | Assessed for eligibility (12 pharmacies)

Excluded (2 pharmacies)
- Declined to participate

-The doctors in the neighborhood didn't
agree (n=2)

| Randomized (10 pharmacies) |

v

Allocated to intervention

(n =5 pharmacies, n = 119 patients)
Did not received allocated intervention
- rejection (n = 107 patients)

Allocation

v

Allocated to control

(n =5 pharmacies, n = 199 patients)
Did not received allocated intervention
- rejection (n = 109 patients)

v
Lost to follow-up
(n =4 pharmacies, n = 27 patients)
- rejection (n = 25)
- not visit (n = 2)

Follow up

v
Lost to follow-up
(n =4 pharmacies, n = 21 patients)
- rejection (n = 14)
- not visit (n=7)

Analyzed
(n =5 pharmacies, n = 92 patients)
Analysis exclusion (n= 0)

Analysis

TNy
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(n =5 pharmacies, n = 178 patient)
Analysis exclusion (n= 0)

Fig. 2 Consolidated Standards of Reporting Trials (CONSORT) flowchart of recruitment in the SAKURA study

Table 3 Scores on sick-day Anxiety, Intention, Attitude, and Knowledge
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Intervention group

Control group

Intervention vs. control

(n=92) (n=178)
mean (SD) mean (SD)

(/ full-score points) Pre Post Difference Pre Post Difference Difference p-value™

(95% Cl)

Anxiety score” (/12) 5.2 53 0.1 54 55 0.1 0.0 0.79
(2.6) (2.1) (2.8) (24) (2.3) (2.6) (-061t00.38)

Intention score (/12) 6.7 6.5 -02 64 6.5 0.1 -03 0.39
(3.1 (2.5) (34) (2.5) (2.4) (2.5) (-1.0t004)

Attitude score® (/12) 7.7 8.2 05 79 7.7 —-0.2 0.7 0.13
(3.1 (2.6) (3.8) 2.7) (2.5 (2.7) (-02to1.4)

Pharmacy satisfaction scorell (/36) 220 228 0.8 219 218 —0.1 0.9 0.29
6.7) (6.0) (7.7) (4.9) (5.0) (4.8) (-0.7t023)

Knowledge score' (/8) 2.1 35 14 2.0 24 04 1.0 <0.01
(2.0) (2.6) 2.9 (2.0) (2.2) (1.8) (0.4-15)

“ Anxiety score =total score of six-point Likert scale on two items
T Intention score =total score of six-point Likert scale on two items

§ Attitude score =total score of six-point Likert scale on three items

I Pharmacy satisfaction score =total score of six items

I Knowledge score =the number of correct answers to eight true/false quizzes about sick day

" P-value for comparison of the difference in values between the intervention and control groups (Mann-Whitney U test, Student’s t-test)
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Implementation

The cost of producing a sick-day card was approximately
4 yen (3.5 cents). Pharmacists reported that it took
3—4 min to educate patients about sick days using sick-
day cards in their pharmacy.

Maintenance
The attending physician reviewed the sick-day cards of
all patients (92 patients in the intervention group) and
approved the pharmacists’ entries on the card regarding
the patients’ dosage during sick days. All patients brought
their sick-day cards to their next clinic visit and contin-
ued to use them.

The results of each question and item in the survey are
shown in the Appendix Table 6.

Discussion

In this study, pharmacists provided information about
sick days to the intervention group of patients with T2D
using sick-day cards at the time of medication admin-
istration. No statistically significant differences in the
sick-day scores between the intervention and control
groups were found for “Anxiety’, “Intention’, and “Atti-
tude” For “Anxiety” score, the baseline pre-interven-
tion value was low (intervention, 5.2 [2.6]; control, 5.4
[2.4]), which may have prevented the detection of a dif-
ference in the educational effect. Previous studies have
reported low awareness of sick days among patients
with diabetes [15], and the baseline “Anxiety” score
might be lower than expected because many patients
are unaware of the risks associated with sick days.
Additionally, even if a patient with T2D experiences a
sick day, it often causes no serious problems that might
require emergency medical care, except in the elderly.
Therefore, many patients may be less likely to realize
that a sick day is a serious threat to their life; thus, they
are not concerned about adjusting their medications.
Regarding the effectiveness of sick-day education in
this study, the scores for “Intention” and “Attitude” may
also have been lower than expected. Patients with dia-
betes who have not experienced difficulty while coping
with a sick day and are unaware of its life-threatening
consequences may not realize the benefit of this inter-
vention. We believe this is supported by the fact that
the percentage of patients who agreed to participate
was lower in the intervention group than in the control
group (intervention, 52.7% [119/226] vs. control, 64.6%
[199/308]). Patients unaware of sick days and crises
may be less likely to perceive the benefits of education
from pharmacists about sick days and may have expe-
rienced less change in their “Intention” and “Attitude”

Page 7 of 10

toward dealing with sick days, compared with those
who are aware. Regarding the influence of the clusters,
we judged that the effect of the clusters on the results
was limited even when the ICC was considered, given
that this was a questionnaire survey and the ICC was
low at<0.1.

Patients’ knowledge of sick days begins at hospitali-
zation or during outpatient care, when doctors, nurses,
and pharmacists elaborate on sick days and the rules
of changing medication dosage when food intake is
reduced [9]. However, many patients do not remember
learning about sick days because they cannot visualize
the situation or believe that they will never face such
a situation [15]. The sick-day card in this study could
be used to reduce the amount of medication in each
patient’s prescription. Therefore, even if the patient does
not remember the healthcare provider’s explanation,
the card can be inserted into the medication notebook
so that the patient can refer to it and obtain informa-
tion on the amount of medication reduction required for
sick days. A sick-day card is a reference for patients with
T2D in an emergency situation to help them adjust their
medication dosage and/or decide whether to consult
a doctor, regardless of their existing knowledge of sick
days. The card may also be a guide for diabetes medica-
tion according to the rationed food supply in emergency
situations.

In a few studies, pharmacists collaborated with phy-
sicians to provide sick-day education to patients with
diabetes, and most previous studies have focused on ado-
lescents with type 1 diabetes [7, 8]. In the present study,
the pharmacists proposed adjustments to the medica-
tions listed on the sick-day cards for patients with T2D,
including oral medications and insulin, and a physician
confirmed and approved all 92 patients in the interven-
tion group. For the two insulin-treated patients, adjust-
ment of the injection dose was added to their cards. The
physicians utilized the cards this way probably because
they understood study and approved the use of sick-day
cards; moreover, the patients were instructed to always
show their cards to the physicians. However, the most
important reason for using the system in Japanese medi-
cal institutions is that checking the medications listed in
the medication handbook is part of the workflow of doc-
tors and pharmacists. Therefore, inserting a sick-day card
into the handbook enables the doctors to check the med-
ications. Using the sick-day card to provide education,
including drug adjustment for sick days, may provide
opportunities for education and for sharing informa-
tion on patients with diabetes between physicians and
pharmacists.
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The limitation of this study was the patients’ ques-
tionnaire survey because it did not clarify actual patient
management for sick days. To examine the actual edu-
cational effect, it would be necessary to examine the
difference in the incidence of severe hypoglycemia
and ketoacidosis, which are associated with sick days.
However, we did not adopt this validation method for
this study because the incidence occurs rarely with a
long follow-up period. Generally, sick-day education in
pharmacies would lead to a violation of physician dis-
cretion because it would reduce the use of medications.
Therefore, sick-day cards were created, and informa-
tion is shared with physicians. In addition to the fact
that the facilities that participated in this study were
considered more committed to patient education than
they are to other general practices or hospitals, the
data of individuals who refused to participate in the
study were not included. Unfortunately, this study did
not investigate the explicit reasons for refusal, and this
could be because pharmacies have a relationship with
pharmacists that makes it easy for them to reject their
offers and because they do not have the time to partic-
ipate in the study, which may be the possible reasons
for the high estimate of the educational effect in this
study. The strength of this study is that the web pro-
gram for sick-day education for pharmacists was rela-
tively short, i.e., it lasted for only 180 min; thus, it can
be operated efficiently and cheaply online using the vid-
eos. The use of sick-day cards in pharmacies has great
potential for social implementation because education
can be provided in a matter of minutes. These suggest

Table 4 Questions about Sick Day Knowledge
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that collaboration between physicians and pharmacists
using sick-day cards is a feasible way to educate the
public about sick days.

This study suggests that sick-day cards can be used to
educate patients with diabetes in pharmacies. We plan to
follow up with patients to determine the extent to which
they are able to utilize these cards to address their sick
days’ needs. Furthermore, in 2022, the Japan Drug and
Diabetes Association will begin promoting their use to
help patients manage their sick days [26]. We would like
to investigate whether there is a difference in the emer-
gency transport of patients with diabetes between areas
where the cards are distributed and where they are not.

Conclusion.

Using the sick-day cards, community pharmacists
improved knowledge and provided clarity regarding
medication adjustment among individual patients on sick
days. A simple web-based educational program was also
implemented on sick days for community pharmacists, in
collaboration with physicians, to provide education with-
out spending time and money. The use of sick-day cards
can clarify the sick-day rule, which is highly individual-
ized for the patients, and it may be useful for prevent-
ing serious diseases that affect prognosis, by promoting
social implementation.

Appendix
See Tables 4, 5 and 6

Questions about Sick Day Knowledge Items

Intervention vs.
control

Intervention group
(n=92), correct
answers

Control group
(n=178), correct
answers

Pre Post Difference Pre Post Difference Difference p-value™

Does stress lower blood glucose levels during a sick day?

On a sick day, is blood sugar disrupted because of loss of appetite
and inability to eat?

Does anyone take the usual amount of medication during a sick day?
Do you withhold fluids during a sick day to prevent diarrhea?

Does high blood sugar usually cause symptoms such as headache, blurred
vision, dizziness, or yawning?

Does low blood sugar usually make you tired, thirsty, or close to the bath-
room?

If | have a sick day and don't have an appetite, should | not eat?

Should a patient be seen as soon as possible during a sick day
when the fever is higher than 38°C?

8 20 12 20 26 © 6 0.23
24 44 20 45 59 14 6 034
14 43 29 40 59 19 10 0.06
34 49 15 62 78 16 -1 0.68
1227 15 17 16 -1 16 0.094
20 33 13 22 23 1 12 0.31
32 39 7 47 60 13 -6 1

50 70 20 100 115 15 5 042

" P-value for comparison of the difference in values between the intervention and control groups (Chi-square test)
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Table 5 Intra-class coefficients (ICC) for clustering effects pre (intervention N=92; control N=178) and post (intervention N=92;

control N=178) education

Pre Post
Anxiety score’ (/12) 0.04 0.07
Intention score' (/12) 0.07 0.06
Attitude score® (/12) 0.02 0.05
Pharmacy satisfaction scorell (/36) 0.03 0.05
Knowledge score' (/8) 0.05 0.08

" Anxiety score =total score of six-point Likert scale on two items

T Intention score =total score of six-point Likert scale on two items
§ Attitude score =total score of six-point Likert scale on three items
I Pharmacy satisfaction score =total score of six items

¥ Knowledge score =the number of correct answers to eight true/false quizzes about sick day

Table 6 Sick-day questionnaire items

Intervention group
(n=92), mean (SD)

Control group Intervention vs. control

(n=178), mean (SD)

Sick-day questionnaire items Pre Post Difference Pre Post Difference Difference p-value™
(95% Cl)

During sick days

Are you anxious about adjusting your medication? 23(13) 2501.2) 02(1.6) 24(013) 250.2) 0.1(1.5) 0.1(=031t00.5) 0.60

Are you anxious about when to see a doctor? 29(15) 28(13) —-01(1.7) 31(15 30(14) -01(16) 00(-05tc04) 093

Do you know how to adjust your medication? 33(1.7) 32004 —-0120) 30014 31013 010.6) -02(-07t002) 043

Do you want to know when to see a doctor? 34(1.7) 3305 -01(1.8 34015 34014 00(.5) -01(-05t003) 072

If you know the drug adjustment instructions, can 40(1.6) 42(14) 02(2.1) 40015 39014 -01(1.7) 03(-02t00.7) 048

you adjust it?

If you have symptoms would you see a doctor? 37(1.7) 40015 03(2.1) 39(1.5) 38(14) —-01(15 04(-01t008) 023

I expect explanations that are in line with my treat- 40(15) 41013) 0.1(1.8) 3.8 ) 3.9(1.1) 01(1.2) 00(-041t003) 0.85

ment policy and lifestyle

At this pharmacy

Satisfied with providing information about diabetes 4.1 (14) 4.3(1.1) 02(1.8) 40(1.1) 39(1.00 -01(14) 03(-01t007) 016

| want to talk about illnesses other than diabetes 36(15) 3504 -01(1.8) 35(1.2) 34012 —-01(14) 00(-04to004) 0.86

I want to talk about meals 32(15) 34(1.3) 02(15) 33(1.2) 33(1.1) 0.0(1.0 02(-=0.1t00.5) 0.27

I want to talk about exercise 3.1(15) 34(1.2) 03(1.5 32(1.1) 3.2(1.1) 0.0(1.0) 0.3 (0-0.6) 0.048

I can recommend this pharmacy to others 4005 410.3) 01015 42012 42(1.00 0001.0 01(=02t004) 0.45

" P-value for comparison of the difference in values between the intervention and control groups (Mann-Whitney U test, Student’s t-test)

Abbreviations

@] Confidence interval
DKA  Diabetic ketoacidosis
T2D  Type 2 diabetes
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