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Abstract

Introduction: The risk of chronic disease increases with age, leading to a decrease in the health-related quality of
life (HRQoL) of older patients. Information on the impact of chronic diseases on the HRQoL of older patients
visiting community pharmacies in Japan is limited. Therefore, this study aims to investigate the characteristics of
HRQoL among older patients who regularly visit community pharmacies in Japan and clarify the impact of chronic
diseases on HRQoL.

Methods: An online survey was conducted with patients aged 20 to 70 who regularly visit community pharmacies.
The ratio of male to female individuals in each age group was 1:1 and 1,500 respondents were recruited. HRQoL
was measured using the EuroQoL-5D-5L and the burden of each chronic disease was assessed. Multiple regression
analysis was conducted with HRQoL as the objective variable and sex, age group, and type of chronic disease as
explanatory variables.

Results: Hypertension was the most common disease, followed by dyslipidaemia, depression and other mental
illnesses, allergic rhinitis, and diabetes. The results of the multiple regression analysis among all community
pharmacy patients showed that depression and other mental illnesses, eye diseases, atopic dermatitis, lower back
pain, and other diseases significantly impacted the decline in HRQoL. Being older increased HRQoL. Depression
and other mental illnesses were significant factors in the decline in HRQoL across all the age groups.

Conclusion: The types of chronic diseases and their impact on HRQoL among patients who use community
pharmacies in Japan were clarified. Community pharmacists should implement interventions to reduce the disease
burden among patients with a higher disease burden, while keeping control of primary diseases among patients

with a lower disease burden to prevent future declines in HRQoL.
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. ple chronic diseases, take more medication, and are

Introduction ) ) ) )
more likely to experience drug interactions and ad-
The proportion of the Japanese population aged 65 verse drug reactions than younger people”. Therefore,
and older is 29.3%; this number is expected to increase care for older adults with chronic diseases will become
in the future, reaching 34.8% in 2040 and 36.3% in an increasingly important challenge in Japanese health-
2045”. The risk of developing chronic diseases increases care. Most patients with chronic diseases are consid-
with age. Furthermore, older adults tend to have multi- ered manageable outpatients by their physicians. Most

S R T 350-0205 B EEAT IR EH 1-1 W KFEENE R EHLMIEE e-mail © horii-n@josai.acjp

94



such patients in Japan are followed up as outpatients,
with outpatient drug treatment continued unless the
patient’s physician decides that hospitalization is neces-
sary. They continue their treatment while receiving
regular checkups at hospitals and dispensing instructions
from community pharmacies®.

Previous studies have shown that the onset and
treatment of chronic diseases can lead to reduced
physical activity and limitations in daily life. These
factors contribute to various physical, mental, and
social burdens, ultimately lowering patients’ health-
related quality of life (HRQoL)"™®. In Japan, studies
have examined the HRQoL of patients with chronic

12 Howev-

diseases who visit community pharmacies
er, to the best of our knowledge, no studies have thus
far specifically focused on the HRQoL burden of older
patients with chronic diseases, who are the main
patient group visiting community pharmacies. As a
result, it remains unclear which chronic diseases most
significantly impact the HRQoL of older patients and
whether the effects of different chronic conditions differ
between older and younger populations. By clarifying
the HRQoL burden of chronic diseases among patients
who regularly visit community pharmacies by age
group, it may be possible to provide more patient-
centred care in outpatient medication management™™9.
The purpose of this study is to assess and analyse
the HRQoL of community pharmacy patients with
chronic diseases using the EuroQol 5 dimensions 5-level
(EQ-5D-5L), via the Internet, and clarify the impact of

chronic diseases on HRQoL.
Methods

1. Study design and participants
1.1. Online survey

An online survey was conducted by Rakuten Insight,
Inc. (Tokyo, Japan). Rakuten Insight Inc. is an online
survey company with a panel of approximately 2.2 mil-
lion people™.
1.2. HRQoL survey of community pharmacy pa-

tients

The survey was conducted between 22 April and 28
April 2022. From among approximately 2.2 million
panellists registered with Rakuten Insight, Inc., patients
who regularly visit community pharmacies were
recruited and screened according to the following
procedure (Fig. 1).

Among the participants, those who answered ‘more
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@roximately 2.2 million panellists from Rakuten Insight, D

Cross-check

question #1

How many chronic diseases
do you have?

more than one

Do you currently visit a community
pharmacy regularly (at least four
times a year) to receive medication
instructions for the treatment of
your chronic disease?

Community pharmacy patients

l

HRQoL scale; EQ-5D-5L
Chronic diseases; the Ministry of Health, Labour and Welfare’s national
survey (multiple answers allowed)

Cross-check question #2

cross-check questions #1 and #2 match

Analysis subject

Fig. 1 Procedure for recruiting the participants for the

online survey.

than one’ to the question ‘How many chronic diseases
do you currently have? and who answered ‘yes’ to the
question Do you currently visit a community pharmacy
regularly (at least four times a year) to receive medica-
tion instructions for the treatment of your chronic
disease? were defined as those who regularly visited
community pharmacies for chronic diseases (hereafter,
community pharmacy patients).

The sex ratio of the participants was 1:1 and the age
distribution was equally divided from 20s to 70s. The
participants were asked to answer the EQ-5D-5L
health survey form and questions about chronic
diseases that were displayed on their browser. This
study was a secondary analysis of the dataset used in
our main study.

2. Data cleaning

To eliminate dishonest respondents, we used a cross-

check question (the same question was included at the

beginning and end of the questionnaire) and excluded
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those whose answers did not match the analysis. The
number of respondents in the dataset after data clean-
ing was 1,500 (Fig. 1).

3. Swurvey items

3.1 The HRQoL scale in this study

The EQ-5D-5L was used as the HRQoL. measurement
scale. This scale is a questionnaire that evaluates five
dimensions (mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression) on a five-point
scale (no problems, slight problems, moderate prob-
lems, severe problems, and extreme problems/inabili-
ty)"®.

The answers to the questionnaire were calculated
using utility scores ranging from —0.025 to 1.00. A
score of 0.00 means ‘death’ and 1.00 means ‘full health’,
and the value can be less than 0.00 (‘death’). The score
for the next health state after ‘full health’ (1.00) was
0.895. Therefore, no respondent had scores above 0.895
or below 1.00. This gap is known as the truncation
point™#.

We obtained permission to use the EQ-5D-5L online
from a development group (EuroQol Group: https://
registration.euroqol.org/).

3.2. Chronic diseases

In this study, we presented 35 chronic diseases listed
in the Ministry of Health, Labour and Welfare's national
survey and asked the respondents to select the chronic
diseases that applied to them®. In the survey, if the
respondents had more than one chronic disease, they
were asked to select all of them.

4. Statistical analysis

The total number of patients in each chronic disease
group was calculated by sex and age group. Next,
according to previous reports, the HRQoL value (mean)
was calculated from the response patterns of the EQ-
5D-5L question items (five items, five levels)™.

The impact of chronic diseases on the HRQoL of
community pharmacy patients was examined using
multiple regression analysis. As chronic diseases tend
to differ by sex and age, sex and age were also included
as explanatory variables in this study to examine the
effects of various chronic diseases on HRQoL.

5. Ethical considerations

This study was approved by the Human Medical
Ethics Committee of Josai University (no. Human
Medical Ethics-2021-19). All the methods used in this
study were conducted in accordance with the Ethical

Guidelines for Life Science and Medical Research,
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Involving Human Subjects of the Ministry of Education,
Culture, Sports, Science and Technology. In addition,
the respondents read the consent statement on the
browser and only participated in the survey if they
agreed. Additionally, the collected data were an-
onymised in accordance with Rakuten Insight’s privacy
policy and delivered as data that could not be linked to

personal information.
Results

1. The chronic disease prevalence among commu-
nity pharmacy patients by sex and age group

Table 1 shows the total number of patients by
disease and the percentages of patients by sex and age
group. In this study, diseases with a total number of
patients of 100 or fewer and other diseases in the
original survey were collectively referred to as ‘other.
There were 26 types of other diseases.

The most common chronic disease was hypertension,
which affected 384 of the patients, accounting for 25.6%
of the total. This was followed by dyslipidaemia,
depression and other mental illnesses, allergic rhinitis,
and diabetes, with 234 (15.6%), 223 (14.9%), 175 (11.7%),
and 164 (10.9%) patients, respectively. Of all the diseases
surveyed, the top five diseases included three lifestyle-
related diseases: hypertension, dyslipidaemia, and
diabetes.

For both sexes, the rates of diabetes, dyslipidaemia,
eye diseases, hypertension, and lower back pain tended
to increase with age, while the rates of depression and
other mental illnesses, allergic rhinitis, atopic dermati-
tis, and asthma tended to decrease with age (Fig. 2).

2. The impact of chronic diseases on HRQol.

Table 2 shows the results of the multiple regression
analysis with the HRQoL values for community phar-
macy patients as the objective variable and chronic
disease, sex, and age group as explanatory variables.
The items in bold in the table are those that showed a
statistically significant impact.

The diseases that had a significant impact on the
decline in the HRQoL of community pharmacy patients
were depression and other mental illnesses, eye diseases,
atopic dermatitis, lower back pain, and other diseases.
However, while sex did not impact the changes in
HRQoL, being aged 65 and over had a significant im-
pact on improving HRQoL.
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Percentage of each disease in the young (20-39 years), middle-aged (40-64 years), and older (65-79 years) age groups.

Chronic diseases®

Sample Dyslipidac-  Depression Allered Atoni Lower
Siz¢ Diabetes ‘Ch‘:;::ter' al::e(‘)‘ttl;? disIZlZes t}glls)ii)ll: rhli;?filsc Asthma derltr(l):tlictis ba?k Other™
olemia, etc.) illnesses pain
Young 500 4.8% 4.0% 25.4% 7.0% 5.6% 14.4% 12.2% 18.6% 4.0% 57.0%
Male 250 5.6% 6.8% 248% 6.4% 104% 14.0% 11.2% 15.2% 4.0% 54.8%
Female 250 4.0% 1.2% 26.0% 7.6% 0.8% 14.8% 13.2% 22.0% 4.0% 59.2%
Middle-aged 647 13.1% 19.0% 13.4% 9.1% 28.3% 10.8% 7.7% 5.3% 7.7% 58.3%
Male 321 16.5% 20.9% 134% 8.1% 35.2% 9.7% 75% 7.2% 7.2% 54.5%
Female 326 9.8% 17.2% 135% 10.1% 21.5% 12.0% 8.0% 34% 8.3% 62.0%
Older 353 15.6% 25.8% 2.5% 16.1% 49.0% 9.3% 2.5% 1.1% 8.8% 56.4%
Male 179 22.3% 19.0% 2.8% 18.4% 58.1% 89% 2.2% 0.6% 11.2% 64.2%
Female 174 8.6% 32.8% 2.3% 13.8% 39.7% 9.8% 29% 1.7% 6.3% 48.3%
All 1,500 10.9% 15.6% 14.9% 10.1% 25.6% 11.7% 8.0% 8.7% 6.7% 57.4%
*If the patient has multiple chronic diseases, multiple answers were allowed.
“Diseases with a frequency of 100 or fewer
Table 2 The impact of chronic diseases on HRQoL.
Coefficient Lower 95% Upper 95% P-value
Intercept 0.9228 0.9069 0.9387 0.0000
Diabetes 0.0030 -0.0190 0.0251 0.7859
Dyslipidaemia 0.0130 —0.0060 0.0320 0.1797
Depression and other mental illnesses —0.1592 -0.1791 -0.1394 0.0000
Eye diseases -0.0410 -0.0638 -0.0182 0.0004
Hypertension —0.0008 —0.0178 0.0162 0.9247
Allergic rhinitis —0.0104 —0.0319 00112 0.3455
Asthma -0.0017 -0.0273 0.0239 0.8978
Atopic dermatitis —-0.0840 —-0.1089 —=0.0591 0.0000
Lower back pain —0.0766 —0.1046 —0.0485 0.0000
Other -0.0522 -0.0666 —-0.0378 0.0000
Gender (Male, Female: 1, 0) —0.0037 —0.0174 0.0100 0.5951
Older (aged 65 and over, aged 64 and under: 1, 0) 0.0208 0.0035 0.0381 0.0184

The impact of chronic diseases on HRQol by

age group
In the above analysis, older age was shown to have a
significant impact on the HRQoL of community phar-
macy patients. Therefore, multiple regression analysis
was used to re-examine the impact of age on HRQoL
by age group: young (20-39 years), middle-aged (40-64
years), and older (65-79 years).

Tables 3~5 show the analysis results by age group.
In all the age groups, depression and other mental
illnesses had a significant impact on HRQoL. By con-

trast, lifestyle-related diseases such as hypertension,
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dyslipidaemia, and diabetes did not affect the HRQoL of
any age group. In addition, eye diseases and atopic
dermatitis affected both young and middle-aged people,
while lower back pain affected middle-aged and older
patients. Asthma showed a significant decrease in HRQoL
only in older patients (Fig. 3).

Discussion

This study is the first to examine the differences in
the prevalence of chronic diseases among older and
younger patients with chronic diseases who regularly

visit community pharmacies in Japan as well as the
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Fig. 2A Chronic disease prevalence for men by age.
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Fig. 2B Chronic disease prevalence for women by age.

burden of each chronic disease on the HRQoL in each
age group. The fact that the burden of chronic diseases
on HRQoL differs by age group suggests that commu-

nity pharmacists can provide patient care based on the
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combination of a patient’s age and chronic disease.
According to the 2020 Patient Survey, the most com-
mon diseases in Japan are hypertension, dyslipidaemia,

and type 2 diabetes. Furthermore, in younger age



Table 3 The impact of chronic diseases on HRQoL among younger patients (20-39 years).
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Coefficient Lower 95% Upper 95% P-value
Intercept 0.9080 0.8801 0.9358 0.0000
Diabetes —0.0471 —0.1090 0.0148 0.1354
Dyslipidaemia —0.0039 —-0.0723 0.0644 0.9105
Depression and other mental illnesses -0.1574 —0.1889 —0.1259 0.0000
Eye diseases —-0.1009 —-0.1533 —0.0486 0.0002
Hypertension -0.0397 —0.0983 0.0188 0.1833
Allergic rhinitis —-0.0183 —0.0568 0.0201 0.3497
Asthma 0.0018 —0.0396 0.0433 0.9309
Atopic dermatitis —0.0859 —-0.1214 —0.0504 0.0000
Lower back pain —-0.0263 —0.0967 0.0441 0.4629
Other —-0.0516 —0.0801 —-0.0231 0.0004

Table 4 The impact of chronic diseases on HRQoL among middle-aged patients (40-64 years).

Coefficient Lower 95% Upper 95% P-value
Intercept 0.9295 0.9089 0.9501 0.0000
Diabetes 0.0066 —0.0225 0.0357 0.6564
Dyslipidaemia 0.0108 —0.0142 0.0359 0.3969
Depression and other mental illnesses —0.1452 —0.1746 -0.1159 0.0000
Eye diseases -0.0374 -0.0713 =0.0035 0.0308
Hypertension 0.0040 —0.0186 0.0266 0.7287
Allergic rhinitis 0.0019 —0.0303 0.0341 0.9084
Asthma 0.0145 -0.0225 0.0516 04417
Atopic dermatitis —0.0370 —0.0816 0.0076 0.1037
Lower back pain —0.0986 -0.1369 -0.0603 0.0000
Other -0.0514 —-0.0721 —-0.0307 0.0000

Table 5 The impact of chronic diseases on HRQoL among older patients (65-79 years).

Coefficient Lower 95% Upper 95% P-value
Intercept 0.9558 0.9284 0.9832 0.0000
Diabetes 0.0010 —-0.0331 0.0350 0.9561
Dyslipidaemia 0.0015 -0.0272 0.0301 0.9186
Depression and other mental illnesses —0.1550 —0.2345 —0.0756 0.0001
Eye diseases -0.0104 —0.0450 0.0242 0.5541
Hypertension —-0.0207 —0.0461 0.0047 0.1100
Allergic rhinitis —0.0066 —0.0490 0.0359 0.7606
Asthma -0.0962 -0.1754 -0.0171 0.0173
Atopic dermatitis —0.0679 —0.1868 0.0509 0.2618
Lower back pain —0.0861 -0.1321 —0.0400 0.0003
Other —0.0582 —0.0843 —-0.0321 0.0000
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Fig. 3 The impact of chronic diseases and age on HRQoL.

groups, allergic diseases such as asthma and atopic
dermatitis are more common than in other age groups,
while mental disorders are also common®. The per-
centages of people with chronic diseases by sex and
age group in this survey were consistent with these
reports. Therefore, the diseases experienced by the
survey population in this study did not differ greatly
from those in the real world.

The analysis of the effects of sex, age group, and
chronic diseases on the HRQoL of community pharmacy
patients suggested that the HRQoL of older adults was
higher than that of younger adults. In general, it has
been reported that younger people have lower psycho-
logical resilience and HRQoL than older people®*®. The
results of this study suggest that psychological resil-
lence may also affect the HRQoL of younger communi-
ty pharmacy patients.

In this study, hypertension, dyslipidaemia, and diabe-
tes did not significantly reduce the HRQoL of any age
group. This suggests that regardless of age, patients
with outpatient-followable diseases of moderate severi-
ty, who were the target of this survey, were not signifi-
cantly affected in their daily lives because of the
burden of these chronic diseases and outpatient medi-
cation. In particular, middle-aged patients did not
experience a decline in HRQoL due to diabetes, dyslipi-
daemia, or hypertension. Moreover, they tended to be

less aware of the burden of chronic diseases on their
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daily lives.

By comparison, in this survey, the incidence of
lifestyle-related diseases increased with age. Previous
reports have shown that some patients in early adult-
hood and middle age tend to deny having a chronic
disease or not be concerned about or take it seriously™.
Considering this, the low burden of chronic diseases in
middle-aged patients may not indicate successful
medication but may reflect an underestimation of the
incidence of these chronic diseases, medication, and
restrictions on daily life. This important insight is
consistent with reports that patients under 60 years
have poorer medication adherence than those aged 60
and older®.

Diabetes, dyslipidaemia, and hypertension are risk
factors for myocardial infarction and stroke®™®. There-
fore, community pharmacists should focus on prevent-
ing myocardial infarction and stroke by controlling
diabetes, dyslipidaemia, and hypertension rather than
merely improving current HRQoL (i.e. reducing the
HRQoL burden of the disease on daily life and medical
treatment). To achieve this, it is necessary not only to
improve medication compliance among these patients,
but also to emphasise in medication instructions that
controlling the underlying disease is important for
preventing future serious diseases, which would lead to
the maintenance of HRQoL in the future.

Notably, in this analysis, depression and other mental



illnesses were the only chronic diseases that were
factors in the decline in HRQoL for all age groups.
Mood disorders can cause significant emotional depres-
sion and other changes that interfere with daily life™.
Therefore, when measuring and assessing HRQoL
using the EQ-5D-5L for these patient groups, it is
necessary to carefully observe and assess whether the
dimensions of mobility, self-care, and usual activities
are reduced by physical problems or the negative influ-
ence of psychological aspects.

Respiratory diseases in older people can cause signif-
icant problems in their daily lives®. In this study,
asthma was found to cause a significant decrease only
in the HRQoL of older patients. This finding is consist-
ent with previous reports and emphasises the impor-
tance of managing the drug treatment of respiratory
diseases in older community pharmacy patients. Con-
sidering that inhaled corticosteroids are the foundation-
al asthma treatment, pharmacist-provided inhalation
instructions for older patients with a poor inhalation
technique may help increase their HRQoL.

The results of this study suggest that community
pharmacists can contribute to maintaining and improv-
ing HRQoL by intervening based on the consideration
of the patient’s age and chronic disease. However, this
study had several limitations. Since we only recruited
respondents online, the respondents may not have
included more seriously ill patients who were also
outpatients. In addition, because the chronic diseases
were chosen by the patients themselves, they may
have differed from the chronic diseases diagnosed by
doctors. The other diseases that showed a significant
effect on HRQoL in this study are not a specific group
of diseases but rather a collection of various diseases.
Therefore, they share no common characteristics and
distinguishing the effects of individual diseases is
impossible. For this reason, it is difficult to clearly in-
terpret the effect of other diseases on HRQoL based on
these results alone.

However, being able to provide information on the
relationship between chronic diseases and HRQoL
burden among community pharmacy patients, informa-
tion that has been lacking until now, will be useful for
community pharmacists to provide more effective

patient care in the future.
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