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Although the scope of pharmacists’ work has expanded in Japan, people’s perception of this is
unclear. To contribute to medical care together with non- and health care professionals, clarifying
the perceptions of these groups is important to best utilize pharmacist professionals. We conducted
a cross-sectional questionnaire survey among non-health care professionals (n=487) and nurses
(n=151), medical doctors (n=133), and pharmacists (n =204) regarding the work of pharmacists. The
questionnaire comprised 56 items in four categories associated with the roles of pharmacists. For
each questionnaire item, we performed logistic regression analysis to compare pharmacists’ opinions
with those of other professionals and non-health care professionals. Opinions were similar between
pharmacists and nurses or medical doctors regarding “collecting patient information” and “providing
drug information to patients.” However, there were differences in perceptions regarding “*medical
collaboration” (nurses; 8/23 items, physicians; 11/23 items) and “community medicine” (nurses;

9/15 items, physicians; 11/15 items), and pharmacists themselves perceived greater roles related to
health care collaboration and community health care. Perceptions of non-health care professionals
were poorer than those of pharmacists in all categories (47/56 items). These results suggest that
pharmacists must actively communicate to help others understand their specialty and build trusting
relationships to improve patient care.

In Europe during the 2010s, it has been reported that electronic prescribing and robotic dispensing have reduced
the workload of pharmacists and decreased the number of dispensing errors' . The greater use of mechanization
is expected to have an increasing impact on pharmacists’ work worldwide*.

The situation in Japan has been different in some respects. For instance, in many countries, pharmacy tech-
nicians are common. These professionals assist pharmacists® and are in charge of various operations centered
upon physical work. However, pharmacists in Japan have roles involving interpersonal work, such as auditing
prescriptions and explaining dispensed medicines, as well as physical work, such as inventory control and meas-
uring prescription medicines. As a result, pharmacists in Japan are less able to concentrate on interpersonal work
than pharmacists in other countries. Therefore, mechanization is expected to have an impact on interpersonal
work among Japanese pharmacists.

The rapid progression of population aging® and prolongation of the mean lifespan’ in Japan may lead to a new
role for pharmacists. Because medical expenses have and will continue to escalate®, the Japanese government
is promoting self-medication according to the World Health Organization definition to help control costs”'°.
Self-medication means that patients obtain their medicines at a pharmacy or drugstore without consulting with
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a medical doctor. In fact, Japan has a tax deduction system, called the “self-medication tax system,” for medical
expenses related to the use of over-the-counter drugs''. In some counties, self-medication is well developed'*™4,
and pharmacists in these countries serve as the first point of contact for non-health care professionals for patient
treatment and consultation’. In other words, it is expected that Japanese pharmacists also actively communicate
with patients, similar to other countries where self-medication is common.

The increased proportions of older people and people living alone'® highlight the importance of home-based
medical care provided by Japanese health care professionals. Older people have difficulty visiting a hospital owing
to decreased motor function or no means of transportation; thus, the demand for home medical care has been
increasing. Japanese health care professionals provide proper home medical care to homebound patients and
those who require care at home. These health care professionals mainly comprise medical doctors, nurses, and
pharmacists. Medical doctors and nurses expect pharmacists to supply and manage medicinal agents and provide
instructions for medication adherence to homebound patients'®". In fact, it has been reported that collaboration
between the pharmacist and other medical professionals has numerous benefits for patients (e.g., in the manage-
ment of chronic disease, such as timely detection of a duplicate dose, early detection of adverse effects, improved
adherence, and early achievement of treatment goals)**?!. Moreover, prescription refill systems have reduced the
burden on medical doctors and have improved patient care in some countries*>?*; these systems have been also
implemented in Japan from 2022?*. Thus, medical collaboration with pharmacists is an important factor in the
provision of high-quality health care, and the pharmacist profession in Japan is changing. However, there are
few reports concerning how this profession is perceived by others®. Furthermore, studies of how pharmacists
perceive their own scope of work are similarly scarce?®?’. To contribute to medical care provided by non-health
care and health care professionals and to collaborate with health care professionals, clarifying the perceptions of
these groups is important in considering how to best utilize pharmacist professionals.

Against this background, we conducted a questionnaire survey on current opinions regarding the scope of
work required of pharmacists in Japan from the perspective of non-health care professionals and health care
professionals (nurses, medical doctors, and pharmacists themselves).

Methods

Study design. This was a cross-sectional, exploratory, observational study and questionnaire survey.

Study tool. We developed a questionnaire to investigate opinions regarding pharmacists’ roles, using the fol-
lowing method. Only one study that included a questionnaire survey on opinions about the work of pharmacists
among non-health care professionals and pharmacists has been previously reported in Japan®”. Referencing that
study, the questionnaire items were designed by nine fourth-year pharmacy students, a pharmacist, two medical
doctors, and a biostatistician. Specifically, we used an approach with reference to the Delphi method®, as fol-
lows. In the first step, the pharmacy students independently created the basic questionnaire items. In the next
step, the students were randomly divided into three groups to discuss, verify, reconstruct, and aggregate basic
questionnaire items. After group discussion, a team meeting was held in which questionnaire items presented by
each group were discussed, and modified questionnaire items were generated. The second and third steps were
repeated 11 times until consensus among all participants was reached regarding the finalized questionnaire.
Additionally, the content of the developed questionnaire was checked by another two pharmacists and revised
again. The final questionnaire was divided into four main categories:

Category 1: patient information collected by pharmacists,

Category 2: information that pharmacists provide to patients,

Category 3: information that pharmacists communicate to medical doctors and nurses,

Category 4: pharmacists’ engagement in community health care.

Responses to each question had five options, and we constructed dummy variables corresponding to these
options, as follows: score of 1 = completely disagree, 2 =somewhat disagree, 3 =unsure, 4 = somewhat agree, and
5 =completely agree.

We also collected information regarding participants’ age (20-30 s/40 s-50 s/60 s +) and sex. For health care
professionals, we queried the years of experience in each health occupation (<5 years/ <10 years/ > 10 years/ >
20 years/ = 30 years/ 2 40 years), the number of beds in the hospital or clinic where they worked (<19/20-99/1
00-199/200-399/ > 400), and whether there were pharmacists working in their hospital or clinic.

From March 2021 to October 2021, questionnaire surveys in paper form were distributed to health care
professionals, which included nurses, medical doctors, and pharmacists. In recruiting health care profession-
als, we selected pharmacies, hospitals, and clinics in Kumamoto, Kagoshima, and Nagasaki in Kyushu, where
pharmacy students at Sojo University completed clinical training; medical care in these clinics reflects the state
of medicine in medium-sized cities of Japan. We asked head pharmacists and clinic directors in these locations
whether they would agree to cooperate with our survey, and those who agreed were included in the study. We
obtained questionnaire responses from 151 nurses, 133 medical doctors, and 204 pharmacists.

For non-health care professionals, we used a professional Internet research company (ASMARQ Co., Ltd.,
Tokyo, Japan). The company conducts market research, including academic research, and has access to approxi-
mately 16 million Japanese panels and recruits from these according to the needs of each study. Non-health
care professionals were recruited on the condition that living standards and the medical environment of their
residential area must be similar to those of health care professionals (Kumamoto, Kagoshima, and Nagasaki
prefectures). We used a research company because it would have been challenging for the researchers to identify
a wide range of individuals who met these detailed criteria. We also engaged the research company to conduct
the self-designed questionnaire on our behalf. Each respondent was asked to consent to the survey as part of the
questionnaire, and only those who consented were administered the survey.
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In January 2021, ASMARQ distributed the questionnaire online and collected completed surveys that had no
missing data. ASMARQ screened 784 registered panels according to the above criteria, and 500 individuals who
were eligible completed the questionnaire. We checked and discussed the questionnaire results of all participants;
responses for 13 participants were excluded owing to inappropriate answers, such as repeated responses. Finally,
we included completed questionnaire surveys from 487 non-health care professionals in this study.

Eligibility criteria. The eligibility and exclusion criteria were as follows. For health care professionals, the
inclusion criteria were: (1) Japanese nationality; (2) working as a nurse, medical doctor, pharmacist; and (3)
living in Kumamoto, Kagoshima, or Nagasaki in the Kyushu region of Japan (Supplementary Fig. S1). The exclu-
sion criteria were: (1) living in the Okinawa region or isolated islands in Kyushu, Japan (i.e., island areas); and
(2) living in Fukuoka and Kitakyushu (i.e., cities larger than Kumamoto city).

For non-health care professionals, the inclusion criteria were: (1) respondents registered in an AAMARQ
panel; (2) Japanese nationality; aged > 20 and < 80 years; and (3) living in Kumamoto, Kagoshima, or Nagasaki
in Kyushu, Japan. The exclusion criteria were: (1) the respondent or their family worked in medical facilities
such as a hospital, clinic, dental office, pharmacy, maternity home, or long-term care health facility; (2) living
in the Okinawa region or isolated islands in Kyushu, Japan; (3) living in Fukuoka and Kitakyushu (i.e., cities
larger than Kumamoto city); and (4) living in a town or village (population of fewer than 50,000 inhabitants).

Ethical considerations. Written informed consent was obtained from all participants after they had
received a full explanation of the questionnaire (paper or web-based). Additionally, participants’ information
was acquired in such a way that specific individuals could not be identified. Our study was conducted accord-
ing to the Declaration of Helsinki and the ethical guidelines for Medical and Health Research Involving Human
Subjects of the Ministry of Health, Labour and Welfare of Japan. The study protocol was approved by the institu-
tional review board of Sojo University, Faculty of Pharmaceutical Sciences (Permit Number: 2020-3).

Statistical analysis. For categorical variables, we performed a pairwise Fisher’s exact test with Bonferroni
correction. In the analysis between pharmacists and non-health care professionals, certain variables, as covari-
ates, were not applicable to non-health care professionals, such as years of experience, number of beds in the
facility, and presence or absence of pharmacists in the hospital or clinic, unlike nurses and medical doctors.
These variables are specific to health care professionals and are important covariates in comparisons between
pharmacists and nurses or medical doctors. Thus, binomial logistic regression analysis was performed to dis-
criminate between pharmacists and non-health care professionals in estimating the odds ratio (OR) of each
questionnaire item separately from the analysis between pharmacists and nurses or medical doctors. The age
and sex of non-health care professionals can influence an increase in hospital visits and the types of related
disorders®-?!, respectively, and may provide opportunities to come into contact with pharmacists. Therefore,
the perception of non-health care professionals regarding pharmacists’ works may be affected. Thus, we selected
categorical variables age and sex as covariates in the model.

In comparison between pharmacists and nurses or medical doctors for each questionnaire item, we used
multinomial logistic regression analysis. Because it is possible that years of experience, hospital size, and presence
or absence of a pharmacist influence the perception of pharmacist’s work among nurses or medical doctors, we
selected age, sex, years of experience, number of beds in the facility, and presence or absence of pharmacists in
the hospital or clinic as covariates. In this model, we included sex and the presence or absence of pharmacists in
the hospital or clinic as categorical variables; other variables were included as continuous variables. This was an
exploratory observational study, and we did not conduct adjustment for multiplicity. There were fewer than 5%
missing values, so we performed a complete case analysis*’. The analyses were performed using R version 4.0.3
(The R Foundation for Statistical Computing, Vienna, Austria), and we used the forester package (https://github.
com/rdboyes/forester) in R version 4.0.3 (https://cran.r-project.org/bin/windows/base/o0ld/4.0.3/) to create the
figures. The level of statistical significance was set at p <0.05.

Sample size. This was an exploratory observational study, so we did not design the sample size for hypoth-
esis testing in advance. In this regard, 975 questionnaire survey data items (487 non-health care professionals,
151 nurses, 133 medical doctors, and 204 pharmacists) were used in the analysis. Because approximately 10
or greater events per covariate are required for logistic regression®, explanatory variables were appropriately
selected according to the sample size, with this in mind.

Results

Participant characteristics. We analyzed data of 204 pharmacists, 487 non-health care professionals, 151
nurses, and 133 medical doctors. The characteristics of each group are shown in Table 1. The number of years of
experience in each job category ranged from fewer than 5 years to more than 40 years (Supplementary Fig. S1).

Category 1: Opinions regarding the role of pharmacists in collecting patient information
(Figs. 1 and 2, Supplementary Table S1). Opinions with respect to pharmacists’ role in collecting
patient information showed substantial differences between pharmacists and non-health care professionals in
all questionnaire items. Pharmacists were more likely than non-medical professionals to perceive that patient
information should be collected by pharmacists.

Although the opinions about this role were similar among pharmacists, nurses, and medical doctors, there
were differences in some items. The ORs and 95% confidence interval (CIs) for which we found significant
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Non-health care
Pharmacists | professionals Nurses | Medical doctors | p-value
Pharmacists vs.
Non-health care Pharmacists vs. Pharmacists vs.
n=204 n=487 n=151 |n=133 professionals Nurses Medical doctors

20s-30s | 123 75 96 43
Age, years 40s-50s |73 241 47 69 NA 0.35 NA

60 s+ 9 171 7 20

men 84 306 13 106
Sex <0.001 <0.001 <0.001

women 120 181 138 27

<5 51 - 25 8

<10 57 34 19

i >10 50 47 45

Years of work experi B NA NA
ence =20 29 19 32

>30 13 20 20

>40 4 4 8

<19 101 - 9 5

20-99 0 0 0
E;i';‘ber of facility 100-199 |23 69 38 - <0.001 0.14

200-399 9 21 18

>400 71 52 72
Pharmacists (including | Yes 103 - 142 128
part-time) employed at - 0.036 0.21
the hospital No 0 9 5

Table 1. Characteristics of participants.

Category 1 Odds ratio OR (95%Cl)
Obtaining basic patientinformation 5
1. Family structure o H 0.30 (0.23 t0 0.39)
2. Eating habits e 0.44 (033 10 0.58)
3. Attending medical institutions L 2] H 0.18 (0.12 to 0.27)
4. Household income o 1 0.44 (0.35 to 0.55)
5. Job description o+ 3 0.31 (0.23 to 0.40)
H
Patient’s di status and medi S
1. Presentillness L2 | 0.14 (0.08 to 0.24)
2. Past medical history - E 0.23 (0.15 to 0.35)
3. Medical data such as blood sampling results 2 ' 0.19 (0.13 to 0.28)
4. Medicine taken and medication i i . 1 0.03 (0.01t0 0.10)
5. History of medication —o—i 5 0.58 (0.43t0 0.77)
6. Side effect history L H 0.01 (0.00 to 0.09)
7. Confirmation of how much medication the patient forgot to take and the amount of medication remaining - E 0.19 (0.13 t0 0.28)
8. Patient’s concerns and wishes regarding medication o ' 0.32 (0.23 to 0.45)
(cost of ication, type of medi increase or decrease in dosage) H

0.0 0.5 1.0 15 2.0

Pharmacist better NHP better

Binomial logistic regression analysis were performed based on the data of pharmacist. Age and sex were selected for covariates. OR and 95% Cls are rounded to the third
decimal place and displayed to the second decimal place.
Abbreviations: NHPs = Non-health care professionals; OR = odds ratio; Cl = confidence interval.

Figure 1. Results of binomial logistic regression analysis for Category 1 for non-health care professionals.

differences were as follows. For nurses, these were “attending medical institutions” (OR 0.37, 95% CI 0.22-0.63,
p<0.001), “present illness” (OR 0.19, 95% CI 0.04-0.97, p=0.046), “medical data such as blood sampling results”
(OR 0.19, 95% CI 0.08-0.44, p <0.001), and “confirmation of how much medication the patient forgot to take
and the amount of medication remaining” (OR 0.36, 95% CI 0.17-0.76, p=0.01). For medical doctors, these
were “eating habits” (OR 0.66, 95% CI 0.44-0.99, p=0.045), “medical data such as blood sampling results” (OR
0.14, 95% CI 0.06-0.32, p <0.001), and “confirmation of how much medication the patient forgot to take and the
amount of medication remaining” (OR 0.36, 95% CI 0.17-0.76, p=0.007).

Category 2: Opinions regarding the role of pharmacists in providing drug information to
patients (Figs. 3 and 4, Supplementary Table S2). Pharmacists were more likely than non-medical
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Medical doctors

Category 1 Odds ratio OR (95%Cl) Odds ratio OR (95%Cl)
Obtaining basic patientinformation

1. Family structure —.—r 0.74 (0.51 10 1.07) —e—— 0.82 (056 to 1.20)
2. Eating habits —— 0.80 (0.54 t0 1.17) —— 0.66 (0.4 to 0.99)
3. Attending medical institutions e— | 0.37 (0.2210 0.63) ——i— 0.71 (04210 1.22)
4. Household income —.— 0.78 (0.56 to 1.08) ——— 117 (0.84 to0 1.64)
5. Job description —e—— 0.82(0.58 to 1.16) ——— 0.85 (0.59 to 1.23)
Patient's disease status and medication administration : :

1. Presentillness ——— 0.19 (0.04 10 0.97) —— 0.32 (0.07 to 1.48)
2. Past medical history —— 0.50 (0.22t0 1.15) —— 0.44 (0.20t0 1.01)
3. Medical data such as blood sampling results ro— ! 0.19 (0.08 to 0.44) r— H 0.14 (0.06 t0 0.32)
4. Medicine taken and medication interactions e 0.13 (0.02t0 1.13) r————— 0.15 (0.02 to 1.30)
5. History of medication ———— 0.85 (0.50 to 1.43) et 0.74 (0.44 10 1.25)

6. Side effect history

&——————— > 0.00 (0.00 to 21327603141.00)

7. of how much medication the take and th t of remaining —— 0.36 (0.7 t0 0.76)
8. Patient’ d wishes ———— 0.98 (0.52 to 1.86)
(cost of type of ication, it d in dosage) H

00 05 10

-~
Pharmacist better

15 20

Nurse better

&> 0.00(0.00 to 14172827781.00)
0.36 (0.17 10 0.76)
0.80 (0.43 to 1.50)

00 05 10 15 20

-—
Pharmacist better Medical doctorbetter

Multinomial logistic regression analysis were performed based on the data of pharmacist. Age, sex, years of experience, number of beds in the facility, and presence or absence of pharmacists in the hospital or clinic were selected for covariates. OR and 95% Cls are rounded to

the third decimal place and displayed to the second decimal place.
Abbreviations: NHPs = Non-health care professionals; OR = odds ratio; Cl = confidence interval.

Figure 2. Results of multinomial logistic regression analysis for Category 1 for nurses or doctors.

Category 2 Odds ratio OR (95%Cl)
1. Safety information on medicines o= | 0.58 (0.45 to 0.76)
2. Information on generic drugs —o— 0.89 (0.70 to 1.13)
3. Education on correspondence in the case of forgetting to take medi 1 L ol ! 0.32 (0.22 to 0.44)
4. Education on correspondence in the case of drug-induced side effects o . 0.46 (0.33 to 0.63)
5. Information on local hospitals, pharmacies, and nursing care facilities ——i 1.16 (0.94 to 1.44)
T T t T T T
0.0 0.5 1.0 1.5 2.0 25
Pharmacist better NHP better

Binomial logistic regression analysis were performed based on the data of pharmacist. Age and sex were selected for covariates. OR and 95% Cls are rounded

to the third decimal place and displayed to the second decimal place.

Abbreviations: NHPs = Non-health care professionals; OR = odds ratio; Cl = confidence interval.

Figure 3. Results of binomial logistic regression analysis for Category 2 for non-health care professionals.

Medical doctors

Category 2 Odds ratio OR (95%Cl) Odds ratio OR (95%Cl)
i H
1. Safety information on medicines —. 0.90 (0.55 to 1.47) —.— 1.02 (0.60 t0 1.73)
2. Information on generic drugs ————— 1.59 (1.08 to 2.35) —e—— 1.21(0.8210 1.79)
3. Education on correspondence in the case of forgetting to take medication >—§—< 1.00 (0.57 to 1.77) v—.—%—( 0.68 (0.39 to 1.20)
4. Education on correspondence in the case of drug-induced side effects ——————— 1.08 (0.57 to 2.04) —— 0.98 (0.54 to 1.78)
5. on local and nursing care facilities E —— 1.60 (1.19 to 2.16) >—i—0—« 1.17 (0.87 to 1.57)
0.0 0.5 1.0 15 20 25 0.0 0.5 1.0 15 2.0 25
Pharmacist better Nurse betier better

Multinomial logistic regression analysis were performed based on the data of pharmacist. Age, sex, years of experience, number of beds in the facility, and presence or absence of pharmacists in the hospital or clinic were selected

for covariates. OR and 95% Cls are rounded to the third decimal place and displayed to the second decimal place.
Abbreviations: NHPs = Non-health care professionals; OR = odds ratio; Cl = confidence interval.

Figure 4. Results of multinomial logistic regression analysis for Category 2 for nurses or doctors.

professionals to perceive that drug information should be provided by pharmacists, except regarding two ques-
tionnaire items (“generic drugs” and “local hospitals, pharmacies, and nursing care facilities”).

In contrast, nurses were more likely than pharmacists to perceive that this information should be provided by
pharmacists. The ORs and 95% ClIs for which we found significant differences were “generic drugs” (OR 1.59, 95%
CI 1.08-2.35, p=0.018) and “local hospitals, pharmacies, and nursing care facilities” (OR 1.60, 95% CI 1.19-2.16,
p=0.002). There was no difference in opinions regarding this role between pharmacists and medical doctors.

Category 3: Opinions regarding the role of pharmacists in communication with doctors and

nurses (Figs. 5 and 6, Supplementa

ry Table S3).

Pharmacists were more likely than non-medical

professionals to perceive that pharmacists have this communication role, except for questionnaire items “com-
municating the effect of the prescribed medication to doctors/nurses,” “communicating the latest information
on medicines to nurses,” “participation in conferences regarding surgery; and “holding education sessions for
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Category 3 Odds ratio OR (95%Cl)
1. Collaborate with doctors on drug treatment plans o E 0.61 (0.47 to 0.78)
2. Collaborate with nurses on medicati ini ion and L gl H 0.43 (0.33 to 0.56)
3. Share information with the doctor on the patient's medi from all dingt ital L4l E 0.15 (0.10 to 0.23)
4. Share information with the nurse on the patient’s ication from all dii pif e~ | 0.54 (0.42 to 0.69)
5. Share information with the doctor on the effects of prescribed medication >-:r0—< 1.12(0.91 to 1.36)
6. Share information with the nurse on the effects of prescribed medication o 0.90 (0.73 to 1.12)
7. Share information with the doctor on side effects of prescribed medication re— | 0.58 (0.45 to 0.75)
8. Share information with the nurse on side effects of prescribed medication —o— E 0.67 (0.52 to 0.85)
9. Share information with the doctor on how the patient takes their medicine o H 0.37 (0.27 to 0.50)
10. Share information with the nurse on how the patient takes their medicine o E 0.51 (0.40 to 0.66)
11. Share information with the doctor on the patient’'s medication preferences o H 0.32 (0.23 to 0.44)
12. Share information with the nurse on the patient's medication preferences o | 0.67 (0.53 to 0.84)
13. Share information with the doctor on the patient’s health supplement intake - E 0.49 (0.39 to 0.63)
14. Share information with the nurse on the patient’s health supplement intake o, 0.75 (0.61 to 0.92)
15. Provide ion regarding medi and prescription to the doctor L] E 0.07 (0.04 t0 0.13)
16. Provide consultation regarding medication and prescription to the nurse ® ' 0.11 (0.07 to 0.18)
17. Provide the latest information on medicines to the doctor o, 0.73 (0.58 to 0.92)
18. Provide the latest information on medicines to the nurse '—0:—< 0.97 (0.79 to 1.20)
19. Participate in conferences regarding di ge of hospitalized pati o H 0.48 (0.37 to 0.60)
20. Participate in conferences regarding surgery in hospitalized patients >-i-0—« 1.09 (0.89 to 1.34)
21. Hold education sessions for doctors on drug characteristics P —— 1.40 (1.12t0 1.73)
22. Hold education sessions for nurses on drug characteristics —— 1.03 (0.82 to 1.29)
23. Evaluate and suggest the type and dosage form of medication based on the patient’s condition - 0.14 (0.09 to 0.20)

(e.g., capsules, syrup)

T T T T J
00 05 10 15 20 3.0

Pharmacist better NHP better

Binomial logistic regression analysis were performed based on the data of pharmacist. Age and sex were selected for covariates. OR and 95% Cls are rounded to the third
decimal place and displayed to the second decimal place.
Abbreviations: NHPs = Non-health care professionals; OR = odds ratio; Cl = confidence interval.

Figure 5. Results of binomial logistic regression analysis for Category 3 for non-health care professionals.

Category 3 Odds ratio OR (95%Cl) Odds ratio OR (95%Cl)
1. Collaborate with doctors on drug treatment plans '—0—54 0.71 (0.46 to 1.10) ——i E 0.50 (0.32t0 0.78)
2. ¢ with nurses on medicati inistration and —— 0.56 (0.34 to 0.95) —e— 0.40 (0.24 10 0.68)
3. Share information with the doctor on the patient's medication from all attending hospitals -— 0.13 (0.05 t0 0.34) — 0.19 (0.07 t0 0.50)
4. Share information with the nurse on the patient’s medication from all attending hospitals —— 0.60 (0.37 t0 0.97) ——i | 0.54 (0.33t0 0.88)
5. Share information with the doctor on the effects of prescribed medication '—i—.—« 1.13 (0.82 to 1.56) '—:0—‘ 1.05 (0.76 to 1.45)
6. Share information with the nurse on the effects of prescribed medication ——— 1.22(0.83 to 1.79) —— 0.90 (0.61 to 1.32)
7. Share information with the doctor on side effects of prescribed medication ——i 0.66 (0.44 to 1.00) ——t 0.75 (0.50 to 1.14)
8. Share information with the nurse on side effects of prescribed medication »—o~—~ 0.82 (0.53 to 1.28) »—0—‘—~ 0.75 (0.48 to 1.16)
9. Share information with the doctor on how the patient takes their medicine —— 0.69 (0.43 to 1.11) —— 0.87 (0.52 to 1.47)
10. Share information with the nurse on how the patient takes their medicine »—0—i—< 0.67 (0.42 t0 1.07) >—0—f—‘ 0.70 (0.43 to 1.13)
11. Share information with the doctor on the patient’s medication preferences —— 0.85 (0.47 to 1.52) —— | 0.47 (0.27 t0 0.83)
12. Share information with the nurse on the patient’s medication preferences —r—— 1.13 (0.76 to 1.69) e 0.69 (0.46 to 1.02)
13. Share information with the doctor on the patient’s health supplement intake —o— E 0.45 (0.29t0 0.71) ——t E 0.52 (0.33t0 0.81)
14. Share information with the nurse on the patient’s health supplement intake ——n 0.74 (0.51 to 1.08) —e—} 0.69 (0.46 to 1.01)
15. Provide ion regarding medication and prescription to the doctor e— i 0.18 (0.06 to 0.51) —e—i ! 0.31(0.11 10 0.87)
16. Provide i garding lication and pi iption to the nurse o—i 0.26 (0.10 to 0.67) o—i | 0.22 (0.09 to 0.54)
17. Provide the latest information on medicines to the doctor —.— 0.94 (0.64 to 1.37) ——i | 0.57 (0.38 to 0.83)
18. Provide the latestinformation on medicines to the nurse »—04:—4 0.84 (0.61to0 1.14) »—0—«5 0.67 (0.49 to 0.93)
19. Participate in garding di of hospitalized patients —e— 0.91(0.64 to 1.29) —.—t 0.80 (0.56 to 1.14)
20. Participate in garding surgery in italized patients ———t 0.99 (0.71t0 1.37) ] 0.88 (0.64 to 1.22)
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Multinomial logistic regression analysis were performed based on the data of pharmacist. Age, sex, years of experience, number of beds in the facility, and presence or absence of pharmacists in the hospital or clinic were selected for covariates.
OR and 95% Cls are rounded to the third decimal place and displayed to the second decimal place.
Abbreviations: NHPs = Non-health care professionals; OR = odds ratio; Cl = confidence interval.

Figure 6. Results of multinomial logistic regression analysis for Category 3 for nurses or doctors.

nurses on drug characteristics” Non-health care professionals were more likely than pharmacists to perceive that
pharmacists should be involved in “holding education sessions for doctors on drug characteristics” (OR 1.40,
95% CI 1.12-1.73, p=0.003).

We observed differences in the opinions of nurses for the questionnaire items “collaboration with nurses
on medication administration and management” (OR 0.56, 95% CI 0.34-0.95, p=0.031), “sharing informa-
tion on the patient’s medication from all attending hospitals with the doctor/nurse” (doctors: OR 0.13, 95% CI
0.05-0.34, p<0.001; nurses: OR 0.60, 95% CI 0.37-0.97, p=0.038), “communicating side effects of prescribed
medication to the doctor” (OR 0.66, 95% CI 0.44-1.00, p=0.048), “communicating the patient’s health supple-
ment intake to the doctor” (OR 0.45, 95% CI 0.29-0.71, p <0.001), “providing consultation regarding medication
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Category 4 Odds ratio OR (95%Cl)

T
1. Respond to patient calls at night and on holidays o E 0.54 (0.43 to 0.68)
2. Provide 24-hour dispensing services o 0.83 (0.68 to 1.01)
3. Regularly share information on the patient’s status with doctors and nurses who work in nursing homes and home health care providers ol \ 0.38 (0.28 to 0.50)
4. Manage and explain medications to home care patients L gl E 0.24 (0.18 t0 0.33)
5. Perform interviews and visual inspections for home care patients to check their status o H 0.54 (0.43 to 0.69)
6. R i p based on the condition of home care patients Lol E 0.39 (0.30 to 0.52)
7. Collaborate with health care and welfare service personnel to collect i ion about living ti of home care patients L ol H 0.43 (0.34 to 0.56)
8. Provide consultation to patients about their illness o | 0.40 (0.30 to 0.52)
9. Provide consultation to patients about over-the-counter drugs L gl E 0.35 (0.26 to 0.46)
10. Provide consultation to patients about non-pharmaceutical health promotion diet, and ise) o H 0.41 (0.32t0 0.53)
11. Provide online medit ion to i and home care patients o) 0.73 (0.58 t0 0.92)
12. Store i dicines at and pk ies to prepare for a large-scale disaster —o— E 0.69 (0.54 to 0.87)
13. R d pr i dicine (e.g., lifestyle changes, hospital visits and medical checkups) to patients L gl \ 0.34 (0.26 to 0.45)
14. Actively communicate with patients to establish better relationships . E 0.12(0.08 to 0.18)
15. Obtain information on local hospitals and nursing homes o H 0.47 (0.37 t0 0.61)

'
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Binomial logistic regression analysis were performed based on the data of pharmacist. Age and sex were selected for covariates. OR and 95% Cls are rounded to the third decimal place and displayed to the

second decimal place.

Abbreviations: NHPs = Non-health care professionals; OR = odds ratio; Cl = confidence interval

Figure 7. Results of binomial logistic regression analysis for Category 4 for non-health care professionals.
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Mutinomial logistic regression analysis were performed based on the data of pharmacist. Age, sex, years of experience, number of beds in the facility, and presence or absence of pharmacists in the hospital or clinic were selected for covariates. OR and 95% Cis are rounded to the
third decimal place and displayed to the second decimal place.
Abbreviations: NHPs = Non-health care professionals; OR = odds ratio; CI = confidence interval.

Figure 8. Results of multinomial logistic regression analysis for Category 4 for nurses or doctors.

and prescription for the doctor/nurse” (doctors: OR 0.18, 95% CI 0.06-0.51, p=0.001; nurses: OR 0.26, 95% CI
0.10-0.67, p=0.005), “holding education sessions for doctors/nurses on drug characteristics” (doctors: OR 1.66,
95% CI 1.18-2.34, p=0.004; nurses: OR 1.50, 95% CI 1.01-2.23, p=0.045), and “evaluating and suggesting the
type and dosage form of medication based on the patient’s condition” (OR 0.38, 95% CI 0.21-0.70, p=0.002).
Although pharmacists were more likely than nurses to perceive that they should communicate about most of
the above items, nurses were more likely than pharmacists to perceive that pharmacists should be involved in
“holding education sessions for doctors/nurses on drug characteristics” (doctors: OR 1.66, 95% CI 1.18-2.34,
p=0.004; nurses: OR 1.50, 95% CI 1.01-2.23, p=0.045).

As for medical doctors, there were differences for the questionnaire item “collaboration with doctors on drug
treatment plans” (OR 0.50, 95% CI 0.32-0.78, p=0.002), “collaboration with nurses on medication administra-
tion and management” (OR 0.40, 95% CI 0.24-0.68, p=0.001), “sharing information on the patient’s medication
from all attending hospitals with the doctor/nurse” (doctors: OR 0.19, 95% CI 0.07-0.50, p=0.001; nurses: OR
0.54, 95% CI 0.33-0.88, p=0.014), “communicating the patient’s medication preferences with the doctor” (OR
0.47, 95% CI 0.27-0.83, p=0.009), “communicating the patient’s health supplement intake with the doctor”
(OR 0.52, 95% CI 0.33-0.81, p=0.004), “providing consultation regarding medication and prescription for the
doctor/nurse” (doctors: OR 0.31, 95% CI 0.11-0.87, p=0.026; nurses: OR 0.22, 95% CI 0.09-0.54, p=0.001),
communicating the latest information on medicines to the doctor/nurse” (doctors: OR 0.57, 95% CI 0.38-0.83,
p=0.004; nurses: OR 0.67, 95% CI 0.49-0.93, p=0.017), and “evaluating and suggesting the type and dosage form
of medication based on the patient’s condition” (OR 0.41, 95% CI 0.22-0.75, p = 0.004). Pharmacists perceived
that pharmacists should communicate with medical doctors or nurses about these items.

Category 4: Opinions regarding the engagement of pharmacists in community health care
(Figs. 7 and 8, Supplementary Table S4). Pharmacists perceived that they should be engaged in com-
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munity health care, in comparison with the other three groups of survey respondents. Nurses were more likely
than pharmacists to perceive that pharmacists should be engaged in community health care for the question-
naire item “24-h dispensing services” (OR 1.41, 95% CI 1.03-1.94, p=0.035). There were no differences for
some questionnaire items between pharmacists and non-health care professionals (“providing 24-h dispensing
services”), nurses (“performing interviews and visual inspection for home care patients to check their status,”
“collaboration with health care and welfare service personnel to collect information regarding living conditions
of home care patients,” “providing online medication education for outpatients and home care patients,” “storing
sufficient medicines at hospitals and pharmacies to prepare for a large-scale disaster;” and “obtaining information
on local hospitals and nursing homes”), and medical doctors (“collaboration with health care and welfare service
personnel to collect information regarding living conditions of home care patients,” “providing online medica-

tion education to outpatients and home care patients,” “storing sufficient medicines at hospitals and pharmacies
to prepare for a large-scale disaster,” and “obtaining information on local hospitals and nursing homes”).

Discussion

In this study, we surveyed the opinions of non-medical professionals, pharmacists, nurses, and medical doctors
on the roles of pharmacists based on four categories. Each result was compared with responses from pharmacists.
Categories 1 and 2 addressed opinions regarding pharmacists’ role in collecting patient information and provid-
ing drug information to patients. These tasks are usually considered the basic work of pharmacists**-*. These
items have been examined in previous studies”’. However, in our study, we analyzed the data in more detail by
developing more specific questions regarding patients’ information. In addition, multiple-choice questions were
introduced rather than yes/no responses as used in a previous questionnaire survey conducted in Japan in 2009%.
Category 3 queried opinions regarding pharmacists’ role in collaboration with health care professionals. Such
collaboration is important to effectively use the information obtained in Categories 1 and 2, which leads to the
provision of high-quality health care. Category 4 addressed opinions regarding the role of pharmacists in com-
munity health care. Pharmacists in Japan are presently less involved in the tasks comprising this category than
those in other countries®, but their role is expected to be further developed in the future. Questionnaire items
regarding Categories 3 and 4 were newly included in our study because of the recently increasing importance of
these within the pharmacist profession”.

In a comparison between non-health care professionals and pharmacists, pharmacists perceived that they
had a greater role in all categories. In this regard, there were no differences between these groups for some
items, mainly those directly related to “medicines” (e.g., information on generic drugs, sharing information on
the effects of prescribed medication with the doctor or nurse). Additionally, non-health care professionals felt
that pharmacists had an important role in holding education sessions for doctors on drug characteristics. These
results were similar to those of previous reports and reflect the fact that non-health care professionals perceive
pharmacists as “drug experts” rather than experts on health and illness?”*®. However, non-health care profession-
als lack understanding regarding the basic work of pharmacists, such as collecting and providing information
about side effects, medication status, and drug interactions®43¢ (Categories 1 and 2). In other words, recognition
of pharmacists as drug experts is limited among non-health care professionals. Pharmacists in Japan tend to place
greater emphasis on dispensing work rather than on interpersonal work; this may be a reason for non-health
care professionals contacting medical doctors for a problem rather than pharmacists. Therefore, non-health
care professionals may have little understanding about the recent development and diversity of pharmaceutical
services®. “Patient-centered medicine,” in which patients themselves are actively involved in decision-making
together with medical professionals, has been promoted in recent years***!. Additionally, self-medication and
community health care (Category 4) are becoming increasingly important. The Japan Pharmaceutical Association
states that the role of the pharmacist is to help consumers use medicines appropriately and avoid adverse events,
with several examples presented*. For patients to receive appropriate medical care, appropriate medical informa-
tion and techniques are required. To advance these concepts, the cooperation of medical professionals within
their own specialization is understandably key. However, if non-health care professionals do not understand the
role of the pharmacist, they will not rely on these professionals, which can affect cooperation and patient care.
Therefore, pharmacists must help to expand perceptions among non-health care professionals regarding the role
and work of pharmacists. In Canada, efforts have been made to help the general public understand the work of
pharmacists by disseminating information about their activities through videos and social networking sites*>*.
Providing opportunities to actively share information in this way is important for pharmacists to contribute to
health care. During the COVID-19 pandemic, the tendency for people to avoid contact with others has led to
social isolation®*. In a socially distanced society, communication between non-health care professionals and
pharmacists is extremely important, for instance, in following up with patients after prescribing medications*. In
this way, non-health care professionals can better understand the roles of pharmacists and come to rely on them.
Moreover, trusting relationships facilitate the participation of various medical professionals and may improve
the quality of medical care received by patients®*-%.

Although nurses and medical doctors perceived smaller roles for pharmacists in Categories 1 and 2, differ-
ences between the perceptions of pharmacists themselves were smaller than the differences with non-health
care professionals. This result suggests that nurses and medical doctors in our study understood the basic role
of the pharmacist. However, they had little knowledge that pharmacists can collect medical data and inform
patients about forgetting to take their medication. Moreover, nurses had little understanding about the role of
pharmacists in collecting information regarding patients’ attendance at medical institutions. Because nurses and
medical doctors perceive their own role in this regard in daily medical care, they may not believe that this is a
role for pharmacists. In contrast, nurses but not medical doctors were aware that pharmacists provide patients
with information on generic drugs and medical facilities such as local hospitals, pharmacies, and nursing care
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facilities. Because medical doctors prescribe medicines and write referrals for patients, they may not consider
that pharmacists can also provide this information to patients. Nurses do not have as many opportunities as
medical doctors to provide such information. However, they have more opportunities to interact with patients
than pharmacists or medical doctors and need to respond to various requests or questions from the patient.
Therefore, nurses may feel that pharmacists should provide patients with information on generic drugs and
medical facilities.

With respect to communication with medical staff (Category 3), opinions among the three groups were
generally consistent in terms of communicating information regarding drug effects, side effects, and how to
take medications. However, because medical doctors prescribe drugs for patients and are the main provider of
medical care, nurses and medical doctors are less aware about the role of pharmacists in communicating infor-
mation to them regarding drug treatment plans and patients’ medication preferences, consulting with regard to
medication and prescription, and suggesting the type and dosage form of medication. It is difficult to fill these
gaps in opinion, but pharmacists can inform medical staff as well as non-health care professionals to help them
understand the many roles played by a pharmacist. For instance, the prescription refill system, which began in
2022 in Japan, requires that pharmacists carefully confirm the physical condition of a patient and promptly share
the information with medical doctors if any irregularities are found***. In this regard, to disseminate this new
role, pharmacists need to improve their capabilities in clinical judgment®**!. In doing so, better cooperation and
collaboration among specialists is possible, which can lead to better patient-centered health care?*-23.

In other questionnaire items, nurses but not medical doctors perceived that pharmacists are involved in hold-
ing education sessions for doctors on drug characteristics. This result indicated that nurses as well as non-health
care professionals recognize pharmacists as drug experts. In contrast, because medical doctors must study the
characteristics of drug for themselves to prescribe medicines, receiving educational sessions from pharmacists
may not seem necessary to physicians.

The largest difference in opinion between nurses or medical doctors and pharmacists was regarding the
involvement of pharmacists in community health care (Category 4). The perceptions of the former two groups
were poorer than those of pharmacists. In the case of community health care, each medical professional should
make effort to break down barriers regarding their specialty and create overlapping areas to provide better medi-
cal care. In Japan, the “family pharmacist system” was introduced in 2016, This system is intended to identify
and manage the medicines used concomitantly by patients, including over-the-counter medicines. Addition-
ally, pharmacists provide comprehensive health guidance and support patients’ needs by offering home visits
or telephone consultations. However, these tasks have mainly been carried out by medical doctors in the past.
Therefore, it is possible that they are reluctant to accept medical roles for pharmacists. For example, the intro-
duction of “pharmacist prescribing,” which is attracting attention as a new job function among pharmacists, is
reported to have met with resistance from medical professionals in some countries®. The activities of pharmacists
during the COVID-19 pandemic have been underestimated; however, various health care-related activities were
performed by pharmacists worldwide during this period, such as providing the general public with information
about infection control, developing drug supply systems, and responding to public health issues*’. Therefore, as
a first step in cooperation, medical professionals should actively improve mutual understanding of their respec-
tive professions®*. Pharmacists should take the initiative to communicate with other medical staff to help them
better understand the current roles of pharmacists.

Our research has some limitations. First, our study was performed in medium-sized cities of Japan. Because
the role of the pharmacist depends on the local environment, the opinion of pharmacists’ work may differ
between rural and urban areas. Second, complete data on the backgrounds of non-health care professionals could
not be collected. Questionnaire responses from non-health care professionals may have varied depending on
whether they had been in contact with a pharmacist in a pharmacy or hospital and whether they had experience
with home visits. From another perspective, the economic situation or family structure can affect the experi-
ence of visiting a hospital. Although it was necessary to consider various backgrounds in the case of non-health
care professionals, this information was not collected owing to difficulty with the questionnaire format and its
incorporation into the analysis. In the future, it will be necessary to verify the results by taking these factors into
account. Third, because we limited the number of questionnaire items to avoid inappropriate answers, other
important items regarding the opinion of pharmacists’ roles may have been missed. Fourth, because the survey
among non-health care professionals was conducted via a web-based questionnaire administered by registered
monitors, respondents needed to have access to the Internet. Therefore, because the responses of those who do
not use the Internet are not included, there is a possibility that actual perceptions may differ, especially among
older people, a group in whom the difference between the number of Internet users and non-users is considered
to be large. Although our survey has some limitations and further detailed investigation is needed, the results of
this study can contribute to the provision of high-quality patient health care in Japan.

Conclusion

In this study, we found that perceptions of non-health care professionals regarding the scope of pharmacists’
work were poorer than those of pharmacists. However, opinions were similar between pharmacists, nurses, and
medical doctors regarding the basic work of pharmacists. Perceptions related to new pharmacist roles, such as in
health care collaboration and community health care, were low among nurses and medical doctors, as compared
with pharmacists. For pharmacists to contribute in health care, non-health care professionals and health care
professionals must be properly informed about the pharmacy specialty and the role of pharmacists in health care.
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Data availability
The data supporting the findings of this study are available on request from T. Ikeda. The data are not publicly
available as they contain information that could compromise the privacy of research participants.
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