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Yasuhiro Takenouchi 1, Fuka Tanaka 1, Chiharu Masuda 1, Yusuke Sugimura 8 & Yuji Uchida 1

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 errors1–3. The greater use of mechanization 
is expected to have an increasing impact on pharmacists’ work worldwide4.

The situation in Japan has been different in some respects. For instance, in many countries, pharmacy tech-
nicians are common. These professionals assist pharmacists5 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 aging6 and prolongation of the mean lifespan7 in Japan may lead to a new 
role for pharmacists. Because medical expenses have and will continue to escalate8, the Japanese government 
is promoting self-medication according to the World Health Organization definition to help control costs9,10. 
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 drugs11. In some counties, self-medication is well developed12–14, 
and pharmacists in these countries serve as the first point of contact for non-health care professionals for patient 
treatment and consultation9. 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 alone15 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 patients16–19. 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)20,21. Moreover, prescription refill systems have reduced the 
burden on medical doctors and have improved patient care in some countries22,23; these systems have been also 
implemented in Japan from 202224. 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 others25. Furthermore, studies of how pharmacists 
perceive their own scope of work are similarly scarce26,27. 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 Japan27. 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 method28, 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/ ≥ 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 
disorders29–31, 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 analysis32. 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/​rdboy​es/​fores​ter) in R version 4.0.3 (https://​cran.r-​proje​ct.​org/​bin/​windo​ws/​base/​old/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 regression33, 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 

https://github.com/rdboyes/forester
https://github.com/rdboyes/forester
https://cran.r-project.org/bin/windows/base/old/4.0.3/
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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 

Table 1.   Characteristics of participants.

Pharmacists
Non-health care 
professionals Nurses Medical doctors p-value

n = 204 n = 487 n = 151 n = 133

Pharmacists vs. 
Non-health care 
professionals

Pharmacists vs. 
Nurses

Pharmacists vs. 
Medical doctors

Age, years

20 s–30 s 123 75 96 43

NA 0.35 NA40 s–50 s 73 241 47 69

60 s +  9 171 7 20

Sex
men 84 306 13 106

 < 0.001  < 0.001  < 0.001
women 120 181 138 27

Years of work experi-
ence

 < 5 51 – 25 8

– NA NA

 < 10 57 34 19

 ≥ 10 50 47 45

 ≥ 20 29 19 32

 ≥ 30 13 20 20

 ≥ 40 4 4 8

Number of facility 
beds

 ≤ 19 101 – 9 5

–  < 0.001 0.14

20–99 0 0 0

100–199 23 69 38

200–399 9 21 18

 ≥ 400 71 52 72

Pharmacists (including 
part-time) employed at 
the hospital

Yes 103 – 142 128
– 0.036 0.21

No 0 9 5

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

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

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

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

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

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

Figure 7.   Results of binomial logistic regression analysis for Category 4 for non-health care professionals.

Figure 8.   Results of multinomial logistic regression analysis for Category 4 for nurses or doctors.
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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 pharmacists34–36. These 
items have been examined in previous studies27. 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 200927. 
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 countries5, 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 profession37.

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 illness27,38. 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 interactions34–36 (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 
services39. “Patient-centered medicine,” in which patients themselves are actively involved in decision-making 
together with medical professionals, has been promoted in recent years40,41. 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 presented42. 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 sites43,44. 
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 isolation45,46. 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 medications47. 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 patients20–23.

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 found48,49. In this regard, to disseminate this new 
role, pharmacists need to improve their capabilities in clinical judgment50,51. In doing so, better cooperation and 
collaboration among specialists is possible, which can lead to better patient-centered health care20–23.

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 201652. 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 countries53. 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 issues43. Therefore, as 
a first step in cooperation, medical professionals should actively improve mutual understanding of their respec-
tive professions54,55. 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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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.

Received: 26 April 2022; Accepted: 2 April 2023

References
	 1.	 Beard, R. J. & Smith, P. Integrated electronic prescribing and robotic dispensing: a case study. Springerplus 2, 295. https://​doi.​org/​

10.​1186/​2193-​1801-2-​295 (2013).
	 2.	 Franklin, B. D., O’Grady, K., Voncina, L., Popoola, J. & Jacklin, A. An evaluation of two automated dispensing machines in UK 

hospital pharmacy. Int. J. Pharm. Pract. 16, 47–53. https://​doi.​org/​10.​1211/​ijpp.​16.1.​0009 (2008).
	 3.	 Rodriguez-Gonzalez, C. G. et al. Robotic dispensing improves patient safety, inventory management, and staff satisfaction in an 

outpatient hospital pharmacy. J. Eval. Clin. Pract. 25, 28–35. https://​doi.​org/​10.​1111/​jep.​13014 (2019).
	 4.	 Batson, S. et al. Automation of in-hospital pharmacy dispensing: A systematic review. Eur. J. Hosp. Pharm. 28, 58–64. https://​doi.​

org/​10.​1136/​ejhph​arm-​2019-​002081 (2021).
	 5.	 Koehler, T. & Brown, A. A global picture of pharmacy technician and other pharmacy support workforce cadres. Res. Soc. Adm. 

Pharm. 13, 271–279. https://​doi.​org/​10.​1016/j.​sapha​rm.​2016.​12.​004 (2017).
	 6.	 YaleGlobal Online. World Population: 2020 Overview. http://​south​asiaj​ournal.​net/​world-​popul​ation-​2020-​overv​iew/ (2020).
	 7.	 World Health Organization. World Health Statistics 2020. Monitoring Health for the SDGs, sustainable development goals. https://​

www.​who.​int/​publi​catio​ns/i/​item/​97892​40005​105 (2020).
	 8.	 Ministry of Health, Labour and Welfare in Japan. Reiwa Gannendo Kokuminiryouhi no Gaikyou. [Overview of national healthcare 

expenditure in 2019] https://​www.​mhlw.​go.​jp/​toukei/​saikin/​hw/k-​iryohi/​19/​index.​html (2019).
	 9.	 Bell, J., Dziekan, G., Pollack, C. & Mahachai, V. Self-care in the twenty first century: A vital role for the pharmacist. Adv. Ther. 33, 

1691–1703. https://​doi.​org/​10.​1007/​s12325-​016-​0395-5 (2016).
	10.	 Abe, S. Naikaku syuu situ 188 dai 4 gou [Letter of answer to a question posed at a meeting of the House of Representatives 188–4]. 

https://​www.​shugi​in.​go.​jp/​inter​net/​itdb_​shits​umon_​pdf_t.​nsf/​html/​shits​umon/​pdfT/​b1880​04.​pdf/​$File/​b1880​04.​pdf (2015).
	11.	 National Tax Agency in Japan. Self-medication zeisei towa [About self-medication tax system]. https://​www.​nta.​go.​jp/​taxes/​shira​

beru/​shink​oku/​tokus​hu/​info-​iryou​hikou​jo.​htm (2023).
	12.	 Brandao, G. R., Teixeira, L., Araujo, L., Paul, C. & Ribeiro, O. Self-medication in older European adults: Prevalence and predictive 

factors. Arch. Gerontol. Geriatr. 91, 104189. https://​doi.​org/​10.​1016/j.​archg​er.​2020.​104189 (2020).
	13.	 Noone, J. & Blanchette, C. M. The value of self-medication: Summary of existing evidence. J. Med. Econ. 21, 201–211. https://​doi.​

org/​10.​1080/​13696​998.​2017.​13904​73 (2018).
	14.	 Machado-Alba, J. E. et al. Social, cultural and economic factors associated with self-medication. Biomedica 34, 580–588. https://​

doi.​org/​10.​1590/​s0120-​41572​01400​04000​11 (2014).
	15.	 Ministry of Internal Affairs and Communications in Japan. Kazoku-Ohitorisama ga zoukatyu?- [Family-Increasing single people?-] 

http://​www.​stat.​go.​jp/​data/​kokus​ei/​2015/​pdf/​life13.​pdf (2015).
	16.	 Crul, M. & Oosterhof, P. The oncology pharmacist as part of the palliative treatment team. Int. J. Pharm. Pract. 28, 92–96. https://​

doi.​org/​10.​1111/​ijpp.​12583 (2020).
	17.	 Celio, J., Ninane, F., Bugnon, O. & Schneider, M. P. Pharmacist-nurse collaborations in medication adherence-enhancing interven-

tions: A review. Patient Educ. Couns. 101, 1175–1192. https://​doi.​org/​10.​1016/j.​pec.​2018.​01.​022 (2018).
	18.	 Anderson, S. L. & Marrs, J. C. A review of the role of the pharmacist in heart failure transition of care. Adv. Ther. 35, 311–323. 

https://​doi.​org/​10.​1007/​s12325-​018-​0671-7 (2018).
	19.	 Carter, B. L. Primary care physician-pharmacist collaborative care model: strategies for implementation. Pharmacotherapy 36, 

363–373. https://​doi.​org/​10.​1002/​phar.​1732 (2016).
	20.	 Hwang, A. Y., Gums, T. H. & Gums, J. G. The benefits of physician-pharmacist collaboration. J. Fam. Pract. 66, E1-e8 (2017).
	21.	 Dixon, D. L. et al. Pharmacist-physician collaborative care model and time to goal blood pressure in the uninsured population. J. 

Clin. Hypertens. 20, 88–95. https://​doi.​org/​10.​1111/​jch.​13150 (2018).
	22.	 Nguyen, M. & Zare, M. Impact of a clinical pharmacist-managed medication refill clinic. J. Prim. Care Community Health 6, 

187–192. https://​doi.​org/​10.​1177/​21501​31915​569068 (2015).
	23.	 Billups, S. J. et al. Outcomes of a pharmacist-managed medication refill program. J. Am. Pharm. Assoc. 2003(53), 505–512. https://​

doi.​org/​10.​1331/​JAPhA.​2013.​13008 (2013).
	24.	 Ministry of Health, Labour and Welfare in Japan. Reiwa 4 nendo tyouzai housyu kaitei setumeikai siryou [Briefing material on the 

2022 revision of the dispensing fees.], http://​www.​ipa.​or.​jp/​info/​2021/​info_​2021_​kaitei_​001.​pdf (2022).
	25.	 Khan, N., McGarry, K., Naqvi, A. A. & Holden, K. Doctors’ perceptions, expectations and experience regarding the role of phar-

macist in hospital settings of Pakistan. Int. J. Clin. Pharm. 42, 549–566. https://​doi.​org/​10.​1007/​s11096-​020-​00991-9 (2020).
	26.	 Khan, N., McGarry, K., Naqvi, A. A., Iqbal, M. S. & Haider, Z. Pharmacists’ viewpoint towards their professional role in healthcare 

system: A survey of hospital settings of Pakistan. BMC Health Serv. Res. 20, 610. https://​doi.​org/​10.​1186/​s12913-​020-​05459-0 
(2020).

	27.	 Machida, I., Satou, T. & Inoue, M. Iryou ni okeru yakuzaishi no kinou -Hi-iryouzyuuzisya to yakuzaishi ga ninshikisuru yakuzai-
shi kinou- [The function of pharmacist in healthcare: The pharmacist function as perceived by non-healthcare professionals and 
pharmacissts.]. J. Pract. Pharm. 60, 135–140 (2009).

	28.	 Hasson, F., Keeney, S. & McKenna, H. Research guidelines for the Delphi survey technique. J. Adv. Nurs. 32, 1008–1015 (2000).
	29.	 Ministry of Health, Labour and Welfare in Japan. Reiwa 2 nen (2020) kanzya tyousa no gaikyou [Summary of Patient Survey for 

2020], https://​www.​mhlw.​go.​jp/​toukei/​saikin/​hw/​kanja/​20/​index.​html (2022).
	30.	 Crosbie, E. J., Einstein, M. H., Franceschi, S. & Kitchener, H. C. Human papillomavirus and cervical cancer. Lancet 382, 889–899. 

https://​doi.​org/​10.​1016/​s0140-​6736(13)​60022-7 (2013).
	31.	 Institute of Medicine Committee on Understanding the Biology of, Sex & Gender, Differences. In Exploring the Biological Contri-

butions to Human Health: Does Sex Matter? (eds Wizemann, T. M. & Pardue, M. L.) (National Academies Press (US) Copyright 
2001 by the National Academy of Sciences. All rights reserved, 2001).

	32.	 Royston, P., Moons, K. G., Altman, D. G. & Vergouwe, Y. Prognosis and prognostic research: Developing a prognostic model. BMJ 
338, b604. https://​doi.​org/​10.​1136/​bmj.​b604 (2009).

	33.	 Peduzzi, P., Concato, J., Kemper, E., Holford, T. R. & Feinstein, A. R. A simulation study of the number of events per variable in 
logistic regression analysis. J. Clin. Epidemiol. 49, 1373–1379. https://​doi.​org/​10.​1016/​s0895-​4356(96)​00236-3 (1996).

	34.	 John, C. The Changing Role of the Pharmacist in the 21st Century. https://​pharm​aceut​ical-​journ​al.​com/​artic​le/​opini​on/​the-​chang​
ing-​role-​of-​the-​pharm​acist-​in-​the-​21st-​centu​ry (2018).

	35.	 Avalere Health LLC. Exploring Pharmacists’ Role in a Changing Healthcare Environment. http://​www.​nacds.​org/​pdfs/​comm/​2014/​
pharm​acist-​role.​pdf (2014).

https://doi.org/10.1186/2193-1801-2-295
https://doi.org/10.1186/2193-1801-2-295
https://doi.org/10.1211/ijpp.16.1.0009
https://doi.org/10.1111/jep.13014
https://doi.org/10.1136/ejhpharm-2019-002081
https://doi.org/10.1136/ejhpharm-2019-002081
https://doi.org/10.1016/j.sapharm.2016.12.004
http://southasiajournal.net/world-population-2020-overview/
https://www.who.int/publications/i/item/9789240005105
https://www.who.int/publications/i/item/9789240005105
https://www.mhlw.go.jp/toukei/saikin/hw/k-iryohi/19/index.html
https://doi.org/10.1007/s12325-016-0395-5
https://www.shugiin.go.jp/internet/itdb_shitsumon_pdf_t.nsf/html/shitsumon/pdfT/b188004.pdf/$File/b188004.pdf
https://www.nta.go.jp/taxes/shiraberu/shinkoku/tokushu/info-iryouhikoujo.htm
https://www.nta.go.jp/taxes/shiraberu/shinkoku/tokushu/info-iryouhikoujo.htm
https://doi.org/10.1016/j.archger.2020.104189
https://doi.org/10.1080/13696998.2017.1390473
https://doi.org/10.1080/13696998.2017.1390473
https://doi.org/10.1590/s0120-41572014000400011
https://doi.org/10.1590/s0120-41572014000400011
http://www.stat.go.jp/data/kokusei/2015/pdf/life13.pdf
https://doi.org/10.1111/ijpp.12583
https://doi.org/10.1111/ijpp.12583
https://doi.org/10.1016/j.pec.2018.01.022
https://doi.org/10.1007/s12325-018-0671-7
https://doi.org/10.1002/phar.1732
https://doi.org/10.1111/jch.13150
https://doi.org/10.1177/2150131915569068
https://doi.org/10.1331/JAPhA.2013.13008
https://doi.org/10.1331/JAPhA.2013.13008
http://www.ipa.or.jp/info/2021/info_2021_kaitei_001.pdf
https://doi.org/10.1007/s11096-020-00991-9
https://doi.org/10.1186/s12913-020-05459-0
https://www.mhlw.go.jp/toukei/saikin/hw/kanja/20/index.html
https://doi.org/10.1016/s0140-6736(13)60022-7
https://doi.org/10.1136/bmj.b604
https://doi.org/10.1016/s0895-4356(96)00236-3
https://pharmaceutical-journal.com/article/opinion/the-changing-role-of-the-pharmacist-in-the-21st-century
https://pharmaceutical-journal.com/article/opinion/the-changing-role-of-the-pharmacist-in-the-21st-century
http://www.nacds.org/pdfs/comm/2014/pharmacist-role.pdf
http://www.nacds.org/pdfs/comm/2014/pharmacist-role.pdf


11

Vol.:(0123456789)

Scientific Reports |         (2023) 13:5458  | https://doi.org/10.1038/s41598-023-32777-0

www.nature.com/scientificreports/

	36.	 Daisuke, H., Yuya, I. & Shirou, K. Role of pharmacists in a clinical setting: Effectiveness of pharmacists in charge of ward work. J. 
Nippon Med. School 15, 115–127 (2019).

	37.	 Ministry of Health, Labour and Welfare in Japan. Chiiki houkatsu care system ni oite kakaritsuke yakuzaishi, yakkyoku ni kitaisareru 
yakuwari. [Role Expected of Family Pharmacists and Pharmacies in a Comprehensive Community Care System], https://​www.​mhlw.​
go.​jp/​conte​nt/​12600​000/​00084​8542.​pdf (2021).

	38.	 Anderson, C., Blenkinsopp, A. & Armstrong, M. Feedback from community pharmacy users on the contribution of community 
pharmacy to improving the public’s health: A systematic review of the peer reviewed and non-peer reviewed literature 1990–2002. 
Health Expect 7, 191–202. https://​doi.​org/​10.​1111/j.​1369-​7625.​2004.​00274.x (2004).

	39.	 Kember, J., Hodson, K. & James, D. H. The public’s perception of the role of community pharmacists in Wales. Int. J. Pharm. Pract. 
26, 120–128. https://​doi.​org/​10.​1111/​ijpp.​12375 (2018).

	40.	 de Boer, D., Delnoij, D. & Rademakers, J. The importance of patient-centered care for various patient groups. Patient Educ. Couns. 
90, 405–410. https://​doi.​org/​10.​1016/j.​pec.​2011.​10.​002 (2013).

	41.	 NEJM Catalyst. What Is Patient-Centered Care?. https://​doi.​org/​10.​1056/​CAT.​17.​0559 (2017).
	42.	 Japan Pharmaceutical Manufacturers Association, OTC Drug Committee. Self-medication to yakkyoku yakuzaishi no yakuwari 

[Self-medication and role of pharmacist working in pharmacies.] http://​kyoto​fuyaku.​or.​jp/​data/​data1/​8484-1.​pdf (n.d.).
	43.	 Goff, D. A. et al. Global contributions of pharmacists during the COVID-19 pandemic. J. Am. Coll. Clin. Pharm. 3, 1480–1492. 

https://​doi.​org/​10.​1002/​jac5.​1329 (2020).
	44.	 Canadian Pharmacists Association. Professional Practice & Advocacy, https://​www.​pharm​acists.​ca/​advoc​acy/ (n.d.).
	45.	 Sommer, A. C. & Blumenthal, E. Z. Telemedicine in ophthalmology in view of the emerging COVID-19 outbreak. Graefes Arch. 

Clin. Exp. Ophthalmol. 258, 2341–2352. https://​doi.​org/​10.​1007/​s00417-​020-​04879-2 (2020).
	46.	 Saleem, S. M., Pasquale, L. R., Sidoti, P. A. & Tsai, J. C. Virtual ophthalmology: Telemedicine in a COVID-19 era. Am. J. Ophthalmol. 

216, 237–242. https://​doi.​org/​10.​1016/j.​ajo.​2020.​04.​029 (2020).
	47.	 Omboni, S. et al. Evidence and recommendations on the use of telemedicine for the management of arterial hypertension: An 

international expert position paper. Hypertension 76, 1368–1383. https://​doi.​org/​10.​1161/​hyper​tensi​onaha.​120.​15873 (2020).
	48.	 Bunting, B. A., Smith, B. H. & Sutherland, S. E. The Asheville Project: Clinical and economic outcomes of a community-based 

long-term medication therapy management program for hypertension and dyslipidemia. J. Am. Pharm. Assoc. 2003(48), 23–31. 
https://​doi.​org/​10.​1331/​JAPhA.​2008.​07140 (2008).

	49.	 Riege, V. J. In Advances in Patient Safety: From Research to Implementation (Volume 1: Research Findings) (eds Henriksen, K. et al.) 
(Agency for Healthcare Research and Quality, 2005).

	50.	 Chernushkin, K. et al. Diagnostic reasoning by hospital pharmacists: Assessment of attitudes, knowledge, and skills. Can. J. Hosp. 
Pharm. 65, 258–264. https://​doi.​org/​10.​4212/​cjhp.​v65i4.​1155 (2012).

	51.	 Mospan, C. M. & Alexander, K. M. Teaching drug utilization review skills via a simulated clinical decision making exercise. Curr. 
Pharm. Teach. Learn. 9, 282–287. https://​doi.​org/​10.​1016/j.​cptl.​2016.​11.​021 (2017).

	52.	 Natsumi, K. et al. Kakaritsuke-Yakuzaisi ga zaisekisuru yakkyoku no gyoumu bunseki [Analysis of the correspondence situation 
of the family pharmacist system]. Jpn. J. Pharm. Health Care Sci. 44, 313–320 (2018).

	53.	 Zhou, M. et al. Barriers to pharmacist prescribing: A scoping review comparing the UK, New Zealand, Canadian and Australian 
experiences. Int. J. Pharm. Pract. 27, 479–489. https://​doi.​org/​10.​1111/​ijpp.​12557 (2019).

	54.	 Bradley, F., Ashcroft, D. M. & Noyce, P. R. Integration and differentiation: A conceptual model of general practitioner and com-
munity pharmacist collaboration. Res. Soc. Adm Pharm. 8, 36–46. https://​doi.​org/​10.​1016/j.​sapha​rm.​2010.​12.​005 (2012).

	55.	 Löffler, C. et al. Perceptions of interprofessional collaboration of general practitioners and community pharmacists: A qualitative 
study. BMC Health Serv. Res. 17, 224. https://​doi.​org/​10.​1186/​s12913-​017-​2157-8 (2017).

Acknowledgements
This work was supported by the Japan Society for the Promotion of Science (JSPS) KAKENHI (grant number: 
21K02675). We thank Edanz (https://​jp.​edanz.​com/​ac) for editing a draft of this manuscript. We also thank 
Tatsuyuki Kakuma (Department of Biostatistics Center, Kurume University, Kurume, Japan) for reviewing our 
manuscript.

Author contributions
F.H., T.I., and Y.U. initiated the study. F.H., T.I., Y.U., Y.K., T.H., K.M., S.N., Y.T., S.T., A.F., and Y.S. performed 
the questionnaire survey. Y.A., Y.A., Y.I., A.U., K.O., Y.T., Y.T., F.T., C.M., F.H., and T.I. performed statistical 
analyses. F.H. and T.I. wrote the manuscript and T.I. prepared Figs. 1–8. All authors read and approved the final 
manuscript.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://​doi.​org/​
10.​1038/​s41598-​023-​32777-0.

Correspondence and requests for materials should be addressed to F.H. or T.I.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://www.mhlw.go.jp/content/12600000/000848542.pdf
https://www.mhlw.go.jp/content/12600000/000848542.pdf
https://doi.org/10.1111/j.1369-7625.2004.00274.x
https://doi.org/10.1111/ijpp.12375
https://doi.org/10.1016/j.pec.2011.10.002
https://doi.org/10.1056/CAT.17.0559
http://kyotofuyaku.or.jp/data/data1/8484-1.pdf
https://doi.org/10.1002/jac5.1329
https://www.pharmacists.ca/advocacy/
https://doi.org/10.1007/s00417-020-04879-2
https://doi.org/10.1016/j.ajo.2020.04.029
https://doi.org/10.1161/hypertensionaha.120.15873
https://doi.org/10.1331/JAPhA.2008.07140
https://doi.org/10.4212/cjhp.v65i4.1155
https://doi.org/10.1016/j.cptl.2016.11.021
https://doi.org/10.1111/ijpp.12557
https://doi.org/10.1016/j.sapharm.2010.12.005
https://doi.org/10.1186/s12913-017-2157-8
https://jp.edanz.com/ac
https://doi.org/10.1038/s41598-023-32777-0
https://doi.org/10.1038/s41598-023-32777-0
www.nature.com/reprints


12

Vol:.(1234567890)

Scientific Reports |         (2023) 13:5458  | https://doi.org/10.1038/s41598-023-32777-0

www.nature.com/scientificreports/

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2023

http://creativecommons.org/licenses/by/4.0/

	Questionnaire survey on pharmacists’ roles among non- and health care professionals in medium-sized cities in Japan
	Methods
	Study design. 
	Study tool. 
	Eligibility criteria. 
	Ethical considerations. 
	Statistical analysis. 
	Sample size. 

	Results
	Participant characteristics. 
	Category 1: Opinions regarding the role of pharmacists in collecting patient information (Figs. 1 and 2, Supplementary Table S1). 
	Category 2: Opinions regarding the role of pharmacists in providing drug information to patients (Figs. 3 and 4, Supplementary Table S2). 
	Category 3: Opinions regarding the role of pharmacists in communication with doctors and nurses (Figs. 5 and 6, Supplementary Table S3). 
	Category 4: Opinions regarding the engagement of pharmacists in community health care (Figs. 7 and 8, Supplementary Table S4). 

	Discussion
	Conclusion
	References
	Acknowledgements


