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Background: The use of generative artificial intelligence (AI) applications such as ChatGPT is becoming 
increasingly popular. In Japan, consumers can purchase most over-the-counter (OTC) drugs without having 
to consult a pharmacist, so they may ask generative AI applications which OTC drugs they should purchase. 
This study aimed to systematically evaluate responses from ChatGPT to consumer inquiries about various OTC 
drugs. Methods: We selected 22 popular OTC drugs and 12 typical consumer characteristics, including physical 
and disease conditions and concomitant medications. We input a total of 264 questions (i.e., all combinations 
of drugs and characteristics) to ChatGPT in Japanese, asking whether it is safe for consumers with each 
characteristic to take these OTC drugs. We used the generic name for 10 of the 22 drugs and the brand name 
for the remaining 12. Responses were evaluated based on the following three criteria: 1) coherence between 
the question and response, 2) scientific correctness, and 3) appropriateness of the instructed actions. When 
we received a response that satisfied all three criteria, we input the exact same question on a different day to 
assess reproducibility. Results: The proportions of ChatGPT’s answers that satisfied criteria 1, 2, and 3 were 
79.5%, 54.5%, and 49.6%, respectively. However, the proportion of responses that satisfied all three criteria was 
only 20.8% (55/264); 61.8% (34/55) of these responses were reproduced when the same question was input 
again on a different day. Compared with questions using generic names, those using brand names resulted in 
lower coherence and scientific correctness. Among the 12 characteristics, the appropriateness of the instructed 
actions tended to be lower in responses to questions about driving and concomitant medications. Conclu-
sions: Our study revealed that ChatGPT was less accurate in its responses and less consistent in its instructed 
actions compared with the package inserts. Our findings suggest that Japanese consumers should not consult 
ChatGPT regarding OTC medications, especially when using brand names.

1. Introduction
The use of generative artificial intelligence (AI) has become 
increasingly popular in recent years. Among the various generative 
AI applications, ChatGPT (OpenAI, Inc.), which was publicly 
released in November 2022, has superior natural language 
processing capabilities, including article generation, language 
translation, and question answering (Gilson et al. 2023; Kunze 
et al. 2023; van Dis et al. 2023). There are already some reports 
raising concerns about the correctness and ethics of healthcare 
professionals using ChatGPT in clinical settings (Sallam 2023).
In contrast, no studies have investigated the use of ChatGPT by 
consumers to collect healthcare information. Many consumers 
turn to the Internet to collect medical information, and with the 
rapid increase in the number of smartphone users in recent years, 
consumers are increasingly seeking health-related information 
online (Ashkanani et al. 2019; Bergmo et al. 2023; Diaz et al. 
2002; Hämeen-Anttila et al. 2018; Mononen et al. 2019).
In Japan, consumers can purchase two categories of drugs at drug 
stores and community pharmacies without a prescription: over-the-
counter (OTC) drugs and pharmaceuticals requiring pharmacist 
guidance. OTC drugs are classified as class I, class II, or class III 
drugs. When class I drugs and pharmaceuticals requiring phar-
macist guidance are sold, pharmacists are required to counsel the 
consumer. However, class II and III drugs do not require pharma-
cist counseling and can be sold by registered salesclerks as well as 

pharmacists (Nakai and Tanaka 2015). Moreover, it has been legal 
to sell OTC drugs via the Internet since 2009 (2014 for class I and 
II drugs) (Nakai and Tanaka 2015; Nomura et al. 2016).
Although an online survey of 40,000 people in Japan conducted in 
2009 showed that only about 12% of respondents had purchased 
OTC drugs via the Internet (Kishimoto et al. 2009), opportunities 
for consumers to purchase OTC drugs without face-to-face coun-
seling are expected to increase year by year.
Therefore, we need to consider the increasing likelihood that 
consumers will consult generative AI applications such as 
ChatGPT for advice on medication. This study aimed to system-
atically evaluate responses from ChatGPT to consumer inquiries 
about various OTC drugs and to clarify the issues associated with 
using ChatGPT.

2. Investigations and results

2.1. Setting of ChatGPT, drugs, and questions
In this study, we used ChatGPT (ver. 3.5) with the “chat history & 
training” function deactivated. We selected 22 popular medications 
that are sold as OTC drugs in Japan.  We used the generic name 
for 10 of the 22 drugs, and the brand name for the remaining 12 
(Table 1). Next, we chose 12 consumer characteristics, including 
consumer background, medical conditions, and concomitant medi-
cations ( Table 2). We input a total of 264 questions (i.e., all combi-
nations of drugs and characteristics) to ChatGPT in Japanese, 
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Table 1: OTC drug list

Brand name Generic name Form

- Ibuprofen Tablet

- Acetaminophen Tablet

- Loxoprofen sodium hydrate Tablet

- Famotidine Tablet

- Fexofenadine hydrochloride Tablet

- Cetirizine hydrochloride Tablet

- Anhydrous caffeine Tablet

- Bisacodyl Tablet

- Nicotine Gum

- Kakkonto (Pueraria root, ephedra herb, jujube, cinnamon bark, peony root, glycyrrhiza, and ginger) Extract granule

Drewell Diphenhydramine hydrochloride Tablet

Aneton Codeine phosphate hydrate, dl-methylephedrine, chlorpheniramine maleate, anhydrous caffeine, and senega Tablet

Bufferin EX Loxoprofen sodium hydrate, dried aluminum hydroxide gel Tablet

Ohta’s Isan Cinnamon bark, fennel, nutmeg, clove, citrus unshiu peel, gentian, powdered picrasma wood, sodium 
bicarbonate, precipitated calcium carbonate, magnesium carbonate, synthetic aluminum silicate, and 
biodiastase

Powder

Panchillon a Lipase AP12, prozyme 6, biodiastase 2000, magnesium aluminosilicate, sodium bicarbonate, Scopolia extract, 
aldioxa, powdered glycyrrhiza, powdered turmeric, powdered cinnamon bark, powdered magnolia bark, 
powdered clove, and powdered ginseng

Powder

Tiovita Gold Royal jelly, ginseng fluid extract, epimedium herb fluid extract, vitamins B1, B2, and B6, nicotinamide, and 
anhydrous caffeine

Liquid

Loxonin S tape Loxoprofen sodium hydrate Tape

Vantelin Kowa EX Indomethacin, l-menthol Gel

Aftach A Triamcinolone acetonide Adhesive tablet

Nazal spray Naphazoline hydrochloride, chlorpheniramine maleate, and benzalkonium chloride Spray

Preserace ointment Hydrocortisone acetate, tetrahydrozoline hydrochloride, lidocaine, chlorpheniramine maleate, l-menthol, 
allantoin, tocopherol acetate, and chlorhexidine hydrochloride

Ointment

Lamsil DX Terbinafine hydrochloride, crotamiton, glycyrrhetinic acid,
l-menthol, and urea

Ointment

The underline indicates the name input to ChatGPT.

Table 2: List of consumer characteristics

Characteristics

Consumer background

Pregnancy

Elderly

Driving

Medical conditions

Glaucoma

Gastric ulcer

Hypertension

Hemodialysis

History of asthma

Concomitant medications

Antihistamine 

Motion sickness drug

Cough suppressant

Pain reliever 

asking whether it is safe for consumers with each characteristic to 
take these OTC drugs. Questions were asked in the order listed in 
Table 1. The question format was designed to maintain consistency 
throughout the study by using the following basic structure: “I am/
have <CHARACTERISTIC>. Can I take <DRUG NAME>?”

2.2. Evaluation criteria
The obtained responses were evaluated based on the following three 
criteria : 1) coherence between the question and response, 2) scien-
tific correctness, and 3)  appropriateness of the instructed actions. 
The first two criteria were assessed with “yes” or “no” responses. 
The instructed actions were categorized into three groups: “allowed” 
(no special precautions or consultation required), “requires consul-
tation (with a medical professional),” and “contraindicated.” If the 
instructed actions from ChatGPT and the recommendations in the 
package insert fell into the same category, it was considered “consis-
tent”; otherwise, it was considered “inconsistent.”

2.3. Evaluation methods
To assess the reproducibility of ChatGPT’s answers, we resub-
mitted the questions for which we received responses that satis-
fied all three criteria on a different day (second survey). The first 
survey was conducted from April 28 to May 8, 2023 and the 
second survey was conducted from June 6 to June 8, 2023. Two 
pharmacists independently evaluated the responses from ChatGPT, 
and the agreement between their assessments was verified using 
the κ  coefficient. When their initial evaluations did not agree, 
consensus was reached through discussion and reconciliation.

2.4. Response rate of the criteria
The κ coefficient was 0.82, indicating excellent agreement between 
the two evaluators. Coherent responses were received to 79.5% of 
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the input questions. Scientifically correct responses were received 
to 144 of the 264 questions (54.5%). The instructed actions were 
appropriate in 131 of the 264 responses (49.6%). Only 55 of the 
264 responses (20.8%) satisfied all three criteria. After resub-
mitting these 55 questions to ChatGPT during the second survey 
period, 61.8% (34/55) of the responses satisfied all three criteria.

2.5. Response rate of 22 drugs and 12 characteristics
Figure 1 shows the number of appropriate answers to the questions 
regarding the use of each drug for the 12 characteristics. When the 
questions were input using generic drug names, coherent responses 
were obtained in 102 of 120 cases (85%). However, when the ques-
tions were input using brand names, the rate of coherent responses 
was significantly lower, at 75% (108/144; P = 0.048). Similarly, 
the scientific accuracy of responses was 61.7% (64/120) to ques-
tions using generic names, while responses to questions using 
brand names had a significantly lower scientific accuracy of 48.6% 
(70/144; P = 0.036). Meanwhile, there was no statistical difference 
in the appropriateness of instructed actions between responses to 
the questions using generic names (53.3%) and those using brand 
names (46.5%).
ChatGPT misinterpreted bisacodyl as an antihypertensive agent 
in all cases, and responses to bisacodyl-related questions had the 
lowest scientific accuracy. Several misinterpretations of brand 
names were observed in the responses from ChatGPT; for example, 
Drewell® (active ingredient: diphenhydramine hydrochloride) 
was misinterpreted as containing diclofenac or as a proton pump 
inhibitor. Regarding the instructed actions, the major inconsistency 
between ChatGPT and package insert came from ChatGPT’s 

tendency to recommend consulting a healthcare professional 
regarding the issues asked about, even if use of the drug under the 
given characteristic was allowed (not prohibited) according to the 
package inserts.
Figure 2 shows the number of appropriate responses to the ques-
tions about the use of the 22 OTC drugs under the 12 characteristics. 
Coherent responses were obtained to 62 of 66 (93.9%) questions 
regarding the consumer’s background, 70 of 110 (63.6%) ques-
tions regarding medical conditions, and 78 of 88 (88.6%) questions 
regarding concomitant medications.
Similarly, scientifically correct responses were obtained to 42 
of 66 (63.6%) questions regarding the consumer’s background, 
54 of 110 (49.1%) questions regarding medical conditions, and 
48 of 88 (54.5%) questions regarding concomitant medications. 
Instructed actions consistent with package inserts were obtained 
to 48 (54.5%), 70 (63.6%), and 25 (28.4%) questions regarding 
the consumer’s background, medical conditions, and concomitant 
medications, respectively. Regarding the instructed actions, the 
responses to questions involving the characteristics “car driving” 
and “concomitant medications” were less consistent with package 
inserts.

2.6. Comparison between ChatGPT’s instructions and 
package inserts
Table 3 compares instructed actions between ChatGPT and package 
inserts. Among the 113 cases in which the package insert allowed 
the OTC drug to be used, ChatGPT recommended consulting with 
a medical professional in 81 cases (71.6%). In contrast, among 
41  cases in which the drug was contraindicated by the package 

Fig. 1: Number of appropriate responses regarding the use of each drug with the consumer characteristics. The dotted line indicates the average value of all 22 drugs.

Table 3. Comparison of instructed actions between ChatGPT and package inserts

Package inserts

Allowed Requires consultation† Contraindicated Total

ChatGPT

Allowed 24 6 1 31

Requires consultation† 81 96 28 205

Contraindicated 6 7 11 24

Others 2 1 1 4

Total 113 110 41 264

† Recommended consulting a medical professional
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inserts, ChatGPT recommended consulting with a medical profes-
sional in 28 cases (68.3%). Indeed, ChatGPT showed a high tendency 
to recommend consultation (77.7%; 205 of the 264 combinations). 
In addition, there was one case in which ChatGPT allowed taking 
a drug under characteristics contraindicated by the package insert. 
ChatGPT responded that “Drewell can be taken concomitantly with 
antihistamines.” Furthermore, ChatGPT allowed taking the drug 
in 6 cases where the package inserts recommended consulting a 
medical professional. Three of these 6 cases were concomitant 
administration of nicotine gum and other drugs.

3. Discussion
In this study, we examined the responses from ChatGPT to 
consumer inquiries about various OTC drugs. Only 20.8% of 
ChatGPT’s responses satisfied the criteria for coherency, scien-
tific accuracy, and appropriateness of the instructed actions and 
were therefore deemed satisfactory. This rate is comparable to the 
proportion of responses that satisfied only the latter two criteria 
(25.8%), suggesting that both the scientific accuracy and appro-
priateness of the instructed actions are the key factors in ChatGPT 
generating unsatisfactory responses.
Figure 1 shows that using brand names in questions led to less 
accurate responses compared with using generic names. Although 
the data on which ChatGPT was trained in terms of OTC drugs are 
not known, it seems not to have learned enough about the linkage 
between brand names and generic names, and/or between brand 
names and pharmacotherapeutic classes in Japan. Indeed, some 
responses included an obvious misconnection between the brand 
name and generic name or pharmacotherapeutic class. This suggests 
that ChatGPT is an unreliable tool for collecting medical informa-
tion about the Japanese brand names in the submitted questions.
Among the 133 responses in which the instructed actions were 
inconsistent with the package inserts, 109 recommended consulting 
a healthcare professional. In these cases, although ChatGPT did 
not provide the final decision, the risk of serious outcomes may 
be low as long as the consumer follows this recommendation. 
Taken together, in 24 of 264 (9.1%) cases, ChatGPT’s responses 
may harm consumers by leading to adverse events. Among these, 
there were 7 cases in which ChatGPT allowed taking medicine that 
is contraindicated or requires consultation with a medical profes-
sional. These results are consistent with a previous report indi-
cating that using ChatGPT for medical advice is both beneficial 
and risky, and should be reviewed by medical experts (Sajjad and 

Saleem 2023). Because incorrect medical information is already 
disseminated on the Internet, it is just as risky for consumers to 
indiscriminately rely on responses from ChatGPT, which are based 
on the collective knowledge from the Internet, as it is to blindly 
rely on information from the Internet.
Regarding the status “car driving,” only 18.2% (4/22) of the actions 
instructed by ChatGPT were consistent with the package inserts, 
mainly because ChatGPT recommended consulting a healthcare 
professional about the potential risk of drowsiness in 57.9% 
(11/19) of cases, even though doing so is not required. Similarly, 
the instructed actions regarding concomitant medication were 
inconsistent between ChatGPT and the package inserts (matching 
rate of 28.4%), again because 63.5% (40/63) of the responses from 
ChatGPT recommended consulting a healthcare professional. In 
contrast, the instructed actions regarding medical conditions were 
more consistent with those in the package inserts because the 
package inserts recommend consultations for patients under the 
care of a physician or dentist.
Minor changes to the text of a question can sometimes lead to 
different responses from ChatGPT. As mentioned above, ChatGPT 
allowed the concomitant administration of Drewell and an antihis-
tamine, even though doing so is contraindicated by the package 
insert. By making the question more specific (e.g., “I am taking 
an OTC drug named Drewell, which contains diphenhydramine. 
Now I have hay fever and would like to take an antihistamine. Will 
this cause a problem?”), we received a more favorable response: 
“Duplication of antihistamines may increase the risk of excessive 
effects and side effects. If you are taking Drewell, which contains 
diphenhydramine, I recommend that you consult a doctor or phar-
macist before taking additional antihistamines.” Thus, the more 
specific the wording we use, the more favorable the responses we 
can get from ChatGPT.
Responses from ChatGPT are not fully reproducible. Morath et 
al. (2023) investigated the reproducibility of ChatGPT responses 
to drug-related questions. They input the same 12 questions four 
times each (the first time, the following day, the following week, 
and two weeks later) and received the same response in only 3 of 
the 12 cases. In the present study, responses that satisfied all three 
criteria were consistent in 61.8% of cases in the second survey. 
Therefore, when using ChatGPT for medication counseling or 
collecting medical information, we should consider the lack of 
reproducibility.
In this study, we input the questions in Japanese. Given that the 
intelligibility of responses is reported to be lower for questions 

Fig. 2: Number of appropriate responses regarding the use of the OTC drugs under each consumer characteristic. The dotted line indicates the average value of all 12 consumer 
characteristics.
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input in French and Arabic compared with those input in English 
(Seghier 2023), it may be necessary to examine differences in 
the accuracy of responses from ChatGPT’s to medication-related 
questions between Japanese and English.
 In this study, we arbitrarily selected target OTC drugs. Hence, the 
current findings may not accurately reflect the issues arising from 
consumers’ inquiries to ChatGPT regarding OTC drugs. However, 
to better simulate real-world scenarios for this issue, we selected 
mainly class II drugs as the target drugs (18/22) because most of 
the active ingredients in OTC drugs sold in Japan are categorized 
as class II (Ministry of Health, Labour and Welfare of Japan 2022; 
Ministry of Health, Labour and Welfare of Japam 2023). Further-
more, consultations with medical professionals are not mandatory 
when selling class II OTC drugs in Japan, although these drugs 
have a relatively high risk, and thus safety information should be 
provided to prevent rare but possible severe adverse reactions that 
may require hospitalization (Nomura et al. 2016).  Indeed, most 
of the target drugs in the present study considerably overlap with 
OTC drugs that are frequently purchased or used improperly by 
consumers in Japan. While Masuyama conducted a review of OTC 
drug sales in Japan, reporting 164 cases of improper purchases due 
to complications, duplications, and more, it is worth noting that 
66 out of these 164 cases (40%) involved OTC drugs targeted in 
the current study (Masuyama 2021). He also surveyed 31 cases of 
OTC drug overdose and reported that the causative agents were 
diphenhydramine, caffeine, antipyretic analgesics, antitussives, 
and cold remedies. Notably, 61% of these cases included the 
drugs targeted in the present study. Taken together, although we 
arbitrarily selected the target drugs, the present study is consid-
ered to well simulate the real-world scenarios. Because a risk of 
potentially harmful responses from ChatGPT was identified in this 
study, consumers are advised to not rely on ChatGPT for medica-
tion counseling related to OTC drugs.
Recently, the use of machine-learning technologies to assist phar-
macists has been reported, including the detection of overdose and 
underdose (Nagata et al. 2021), along with models for detecting 
prescriptions that require pharmacist intervention (Balestra et al. 
2021). However, the use of generative AI in the pharmacy is less 
popular. Meanwhile, an example of using AI to improve patients’ 
medication management has been reported (Eggerth et al. 2020). 
This technology checks whether patients have taken their medica-
tions and reminds them to do so if they have not. However, these 
applications have been developed from the perspective of health-
care professionals and are not yet widely applied. This study is the 
first to analyze consumers’ use of generative AI to collect medical 
information and related issues.
 One of the limitations of this study is the rapidly evolving nature 
of generative AI, raising uncertainty regarding the duration of 
the study’s validity. Furthermore, as previously noted, caution 
should be exercised when generalizing the present results, as only 
a limited number of OTC drugs were arbitrarily selected as the 
study’s focus, although a significant portion of OTC-related issues 
are potentially associated with the targeted drugs.
In conclusion, this study revealed that ChatGPT is not a reliable tool 
for obtaining information about OTC drugs. At present, consumers 
are advised not to use ChatGPT for OTC medication counseling, 
especially for Japanese brand names. As the technologies under-
lying generative AI continue to advance, it will be important to 
continuously monitor the trends in consumer use of generative AI 
as well as its capability for providing medication counseling.

4. Experimental

4.1. Statistical analysis
Statistical differences in occurrence probabilities between the two groups were 
assessed using Fisher’s exact test, and a P value of less than 5% was considered 
statistically significant.
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