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Abstract

Purpose

The credibility and the reliability of Internet webpages to seek medication-related informa-

tion is questionable. The main objective of the current study was to evaluate perception and

experience of pharmacists with the use of Internet-based medication information by their

patients.

Methods

This is a cross-sectional descriptive study that was conducted to evaluate perception and

experience of pharmacists with the use of Internet-based medication information by their

patients. During the study period, 200 pharmacists were approached to participate in the

study using a paper-based survey to assess their perceptions and current experience with

the use of Internet-based medication information by their patients. Data were analyzed

using descriptive statistics (mean/standard deviation for continuous variables, and fre-

quency/percentages for qualitative variables). Also, simple linear regression was utilized to

screen factors affecting pharmacists’ perception scores of the use of Internet-based medi-

cation information.

Results

Among 161 recruited pharmacists, the majority (n = 129, 80.1%) reported receiving inquiries

from patients about Internet-based medication information within the last year. Among

them, only 22.6% (n = 29) of pharmacists believed that Internet-based medication informa-

tion is somewhat or very accurate. Unfortunately, only 24.2% (n = 31) of them stated that

they always had enough time for their patient to discuss their Internet-based medication

information.
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Regarding pharmacists’ perception of the use of Internet-based medication information

by their patients, more than half of the pharmacists (>50%) believe that Internet-based med-

ication information could increase the patient’s role in taking responsibility. On the other

hand, 54.7% (n = 88) of the pharmacists believed that Internet-based medication informa-

tion would contribute to rising the healthcare cost by obtaining unnecessary medications by

patients. Finally, pharmacists’ educational level was found to significantly affect their per-

ception scores toward patient use of Internet-based medication information where those

with higher educational level showed lower perception score (r = -0.200, P-value = 0.011).

Conclusion

Although pharmacists felt that usage of Internet-based data by patients is beneficial, they

also have believed that it has a negative impact in terms of rising the healthcare cost, and it

promotes unnecessary fear or concern about medications. We suggest that pharmacists be

trained on principles of critical appraisal to become professional in retrieval information on

the Internet that might improve their delivery of healthcare information and their recommen-

dations to patients.

1. Background

The Internet websites are one of the leading sources of health education and counseling, and

are often used by patients to obtain medical and medication-related information about a par-

ticular disease or drug [1–4]. Internet web pages are rapidly growing, and this has been linked

with the existence of huge amounts of health information available on these sites, where any-

one can access these websites or can build a website to contribute to their available content

[3,5].

Nowadays, the dependence on the Internet for health education has increased dramatically,

with more than 70% of the United States adult population now using the Internet as the first

source for medication-related information [6]. This led to the emergence of the so-called

e-patient, where the Internet served as a source to obtain information that the patient failed to

obtain from his/her healthcare providers during their clinic appointment [7,8]. From these

websites, patients may have access to a large amount of medication-related information which

are available freely to them [2].

Care must be taken while searching these websites for medication-related information,

especially as many rely on the Internet to seek treatment without resorting to healthcare pro-

viders [7,8]. Many web users are turning to the Internet for help with health problems they

complain about, but they need to be cautious while doing that, as some Internet sites may be

unreliable, and does not provide correct information [8,9]. Also, many patients have a confir-

mation bias, where they have their own perceptions about their illnesses, and most of the time

they are believing information that supports their perceptions, even if they are completely

wrong [10].

The increase in the return to the Internet to seek medication-related information was

found to negatively affecting healthcare providers-patients’ relationships [11,12]. Pharmacists

as healthcare providers lost their traditional role a primary source for medication-related

information and they are no longer acting as a safety guards for such information [13]. Also,

the credibility and the reliability of Internet-based medication information is questionable [9].
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This necessitates pharmacists to take a more dynamic role to guide patients to search, interpret

and verify the accuracy and reliability of searched information.

In Jordan, according to the latest statistics by the Jordanian pharmacists Association (JPA),

there are 25,700 pharmacists registered in JPA [14,15]. The responsibilities of most of the phar-

macists remain focused on dispensing medications, inventory control, and executing physician

orders [16]. Besides their responsibilities, pharmacists are still the most competent and quali-

fied healthcare professionals in providing medication-related information [17]. They can sup-

port the quality of this role by having a good experience to counsel pharmacy customers about

the information they obtain from the Internet and evaluating the quality of the information

[18,19].

Information regarding pharmacists’ experiences and perceptions towards the use of Inter-

net-based medication information by pharmacy customers is rather limited in the literature

[18,20]. Ong et al. revealed that despite the finding that Malaysian pharmacists showed a posi-

tive perception towards patients’ use of Internet-basedhealth information, they were worried

about the reliability of the health information from the Internet [20]. In addition, Australian

pharmacists realized that they need the appropriate skills to interpret Internet-based health

information in a timely efficient manner to improve the overall care provided to the patients

[18].

To date, no information is available about Jordanian pharmacists’ experiences and percep-

tions towards the use of the Internet as a source of medication-related information by phar-

macy customers. Thus, the main objective of the current study was to evaluate the perception

and experience of pharmacists with the use of Internet-based medication information by their

patients, we also evaluated their expected future response to patients’ inquiries about Internet-

based medication information.

2. Methods

2.1 Clinical settings, study design, and subjects

Between May-August 2017, a cross-sectional descriptive study was conducted on community

and hospital pharmacists in Amman-Jordan. During the study period, a convenience sample

of 200 pharmacists was approached to participate in the study via filling a paper-based survey.

Pharmacists were approached at their working sites (including community and hospital phar-

macies), and they were informed about the purpose of the study, and that their participation is

voluntary, and their response will be kept anonymous. Pharmacists who agreed to participate

in the study were asked to sign a written informed consent form.

2.2 Sample size calculation

The standard formula: n = P × (1- P) × z2/d2 was used to calculate minimal sample size where

96 pharmacists were considered a representative sample size for this study. In the absence of

literature reporting the prevalence of pharmacists experiencing patients with medical informa-

tion-seeking behavior, the most conservative proportion 50% prevalence (P) was used, 10%

desired precision, and a confidence level of 95% were used.

2.3 Ethical consideration

The World Medical Association Declaration of Helsinki guidance was followed in the study

[21]. The study was granted ethical approval from the Institutional Review Board (IRB) at the

Applied Science Private University (Reference number: 2019-PHA-7).
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2.4 Questionnaire development

Since no previous studies specifically evaluated pharmacists’ experiences, perceptions and

responses to patients’ Internet usage to obtain medication-related information, previous sur-

veys evaluating physicians’ perceptions of their patients’ Internet use as a source of medical

information were used to formulate the questionnaire in this study [22,23]. The draft question-

naire was distributed to five pharmacists for content and face validity. Pharmacists’ feedback

guided several amendments to the wording of questions to enhance their clarity and a number

of statements were modified to ensure the use of a more comprehensive tool.

The final questionnaire contained a total of 32 items (questions or statements) with three

major domains of interest including:

A) Demographic characteristics (9 questions) including pharmacists’ gender, age, level of edu-

cation, country and year of graduation, place of work, years of experience, their primary

role in the pharmacy, and the number of patients served per day.

B) Pharmacists’ experience with patients’ inquiries about Internet-based medication informa-

tion. Seven close-ended questions were used in this domain, and only pharmacists answered

“Yes” to the first question “Did you have experience with patients asking about Internet-

based medication information during the last year?, completed the next 6 questions.

C) Pharmacists’ perceived attitude to patient use of Internet-based medication information (12

statements), where a Likert scale of 5 (strongly agree (5), agree (4), neural (3), disagree (2), and

strongly disagree (1)) was used to evaluate the level of agreement for each positive statement

(1–3, 6–8, 11, and 12), while a reverse Likert scale was used for the negative statements (4, 5, 9,

and 10) (strongly agree (1), agree (2), neural (3), disagree (4), and strongly disagree (5)). A

mean score (out of 5) for pharmacists’ perception was calculated for each pharmacist.

D) Pharmacists expected behavior to patients’ inquiries about Internet-based medication

information. Four statements were scored out of 5 using the Likert scale described above to

evaluate the level of agreement for each statement.

The final questionnaire’s internal consistency was assessed by measuring Cronbach’s α for

sections C and D, with values of 0.649 and 0.596, respectively, which indicates acceptable inter-

nal consistency.

2.5 Statistical analysis

Data were analyzed using the statistical package for social science (SPSS) version 22 (SPSS Inc.,

Chicago, IL, USA). The mean and standard deviation were used for the descriptive analysis of

continuous variables while frequency and percentages were used for qualitative variables. Sha-

piro-Wilk test was used to test the normality of data (with P-value�0.05 indicates a normally

distributed continuous variable) [24]. Cronbach’s α was used to evaluate the reliability of the

questionnaire i.e. that the scales constructed are fit for their purpose [25].

Simple linear regression was utilized to screen factors affecting pharmacists’ perception

scores of the use of Internet-based medication information (with P-value <0.05 indicates sig-

nificance), and all tests were two-tailed.

3. Results

3.1 Socio-demographic characteristics of pharmacists

A total of 161 pharmacists agreed to participate, signed the consent form, and filled the ques-

tionnaire (response rate = 80.5%). The majority of the study sample were females (n = 115,
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71.4%) and had a BPharm or PharmD degree () (n = 137, 85.6%). The mean age of participat-

ing pharmacists is 29.7 years, with an average experience of 6.0 years. Most participants were

community pharmacists (n = 129, 80.1%) who graduated from Jordan (n = 154, 95.7%). Half

of the pharmacists in the study had counseling and dispensing as their main role at the phar-

macy (n = 93, 57.9%). A summary of participating pharmacists is provided in Table 1.

3.2 Pharmacists experience with patients’ inquiries about Internet-based

medication information

A presentation of pharmacists’ experience with patients’ inquiries about Internet-based medi-

cation information is displayed in Fig 1. The majority of pharmacists (n = 129, 80.1%) reported

inquiries about Internet-based medication information by their patients within the last year.

Despite the high percentage of who pharmacists experienced such inquiries, these behaviors

are not widely spread, where 73.7% (n = 95/129) of pharmacists stated that less than 40% of

their patients had made such inquiries.

Among pharmacists who received inquiries about Internet-based medication information,

only 29 (22.5%) believed that the information obtained by their patients is somewhat or very

accurate. Unfortunately, only 24.2% (n = 31) of them stated that they always found time for

their patients to discuss the Internet-based medication information, while others reported that

they often (n = 42, 32.8%), sometimes (n = 47, 36.7%), rarely (n = 7, 5.5%) and never (n = 1,

Table 1. Demographic characteristics of the study sample (n = 161).

Parameters Mean (SD) n %

Age (years) 29.7 (7.4)

Gender

• Male 46 28.6%

• Female 115 71.4%

Experience as a pharmacist 6.0 (6.5)

Educational level

• BSc (BPharm/PharmD) 137 85.6%

• Graduate studies (MSc/PhD) 23 14.4%

Country of graduation

• Jordan 154 95.7%

• Others 7 4.3%

Site of work

• Independent community pharmacy 86 53.5%

• Chain community pharmacy 43 26.7%

• Hospital pharmacy 32 19.9%

Current job responsibilities

• Managerial 30 18.6%

• Counselling & dispensing 93 57.8%

• Clinical Pharmacy 28 17.4%

• Drug Information 10 6.2%

Number of patients visited pharmacy/day

• Under 50 66 41.3%

• 50–99 55 34.4%

• 100–149 22 13.8%

• 150–199 8 5.0%

• 200 or above 9 5.6%

https://doi.org/10.1371/journal.pone.0256031.t001
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0.8%) have a time to discuss such information. According to pharmacists’ opinions, only

46.9% (n = 60) of them believed that obtaining such information will enable their patients to

effectively manage their medical condition.

Around 40% (n = 51) of pharmacists feel that patients inquiries are challenging their

authorities. On the other hand, only 28.1% (n = 36) were satisfied/highly satisfied with the situ-

ation when patients present at the consultation with Internet-based medication information.

3.3 Pharmacists perceived attitude to patient use of Internet-based

medication information

Pharmacists’ perception of the use of Internet-based medication information by patients was

grouped into 8 positive and 4 negative statements (Table 2). More than half of the pharmacists

(>50%) felt positively toward the usage of Internet-based medication information by patients,

where they agreed/strongly agreed that it has positive effects on patients’ confidence during

their communication with pharmacists, patients’ role in taking responsibility, patients adher-

ence to medications instructions, patients compliance to treatments of currently under-treated

conditions. Statement 8 “The Internet-based medication information causes patients to take

up less of their pharmacist’s time” was the only positive statement that has less than 50% level

of agreement.

Fig 1. Pharmacists experience with patients’ inquiries about Internet-based medication information, patients who answered the question A by yes

(n = 128, 80.1%) were allowed to answer questions from B to G.

https://doi.org/10.1371/journal.pone.0256031.g001

Table 2. Pharmacists perceived attitude to patient use of Internet-based medication information.

No. Statement Pharmacists’ responses n (%)

Strongly

agree

Agree Neutral Disagree Strongly

disagree

1 The Internet medication information has positive effects on patient’s sense of confidence and

control during their interactions with pharmacists

21 (13.1) 73

(45.6)

43

(26.9)

19 (11.9) 4 (2.5)

2 The Internet medication information is proved to increase patient’s role in taking responsibility 17 (10.6) 84

(52.2)

41

(25.5)

18 (11.2) 1 (0.6)

3 The Internet medication information encourages patients to follow medications instructions 21 (13.0) 73

(45.3)

46

(26.6)

20 (12.4) 1 (0.6)

4 The Internet medication information would contribute to rising the healthcare cost by obtaining

unnecessary medications by patients

27 (16.8) 61

(37.9)

46

(28.6)

26 (16.1) 1 (0.6)

5 The Internet medication information promotes unnecessary fear or concern about the

medications

42 (26.1) 69

(42.9)

37

(23.0)

13 (8.1) 0 (0.0)

6 The Internet medication information encourages patients to have more treatments of currently

under-treated conditions

23 (14.3) 80

(49.7)

37

(23.0)

20 (12.4) 1 (0.6)

7 The Internet medication information improves people’s understanding of treatment 19 (11.9) 82

(51.3)

45

(28.1)

12 (7.5) 2 (1.3)

8 The Internet medication information causes patients to take up less of their pharmacist’s time 10 (6.2) 53

(32.9)

35

(21.7)

52 (32.3) 11 (6.8)

9 The Internet medication information causes patients to take up more of their pharmacist’s time 29 (18.0) 62

(38.5)

47

(29.2)

21 (13.0) 2 (1.2)

10 The Internet medication information would damage the good pharmacists–patient relationship 22 (13.7) 37

(23.0)

57

(35.4)

38 (23.6) 7 (4.3)

11 The Internet medication information is accurate in general 7 (4.3) 26

(16.1)

72

(44.7)

45 (28.0) 11 (6.8)

12 Most patients are able to judge the relevance and accuracy of Internet medication information for

their conditions

4 (2.5) 29

(18.0)

44

(27.3)

62 (38.5) 22 (13.7)

https://doi.org/10.1371/journal.pone.0256031.t002
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On the other hand, 54.7% (n = 88) of the pharmacists believed that Internet-based medica-

tion information would contribute to the increase in healthcare cost by seeking sometimes

unnecessary medications by patients. In addition, 69.0% (n = 111) agreed that Internet-based

medication information promotes unnecessary concerns about medications, results in consid-

erable time and effort wasted (n = 91, 56.5%), and it can negatively affect the good pharma-

cists–patient relationship (n = 59, 36.7%). Also, only 20.4% of the pharmacists thought that the

obtained information is generally accurate (n = 33).

3.4 Pharmacists expected behavior responses to patients’ inquiries about

internet-based medication information

Pharmacists were asked to specify their expected behavior to patients’ inquiries about Inter-

net-based medication information (Table 3), where 86.9% (n = 140) agreed/strongly agreed

that they will verify the data and get back to the patient with an answer, 88.2%(n = 142) will

check the medical literature or access the Internet to verify the data, 69.6% (n = 112) will use

the Internet during patient visits to the pharmacy to look for data to deal with patient prob-

lems, and only 23.1% (n = 37) will be annoyed when patients, bring data they found on the

Internet.

3.5 Socio-demographic factors affecting pharmacists’ perception scores

toward patient use of internet-based medication information

A simple linear regression analysis revealed that among the studied socio-demographic factors,

only pharmacists’ educational level was found to significantly affect their perception scores

toward patient use of Internet-based medication information where those with higher educa-

tional level showed lower perception score (r = -0.200, P-value = 0.011) (Table 4).

4. Discussion

As the most easily accessible members of the healthcare team, pharmacists have shown the

highest rate of sharing information with public in comparison with physicians and nurses

[26]. For patients, the Internet is considered the primary health care information source [27].

This study was designed to explore pharmacists’ perception and experience of online-based

health information that are acquired by patients and communicated with their pharmacists.

In the current study, pharmacists revealed that they have encountered numerous inquiries

about Internet-based medication information by their patients. The main concern was that

most of the Internet-based information raised by the patients are not accurate enough and not

Table 3. Pharmacists expected behavior to patients’ inquiries about Internet-based medication information.

No. Statement Pharmacists’ responses n (%)

Strongly agree Agree Neutral Disagree Strongly

disagree

In a situation in which a patient or a family member presents with data they found on the Internet, please categorize your level of agreement

1 I will promise to verify the data and get back to the patient with an answer 49 (30.4) 91

(56.5)

18

(11.2)

3 (1.9) 0 (0.0)

2 I will check the medical literature or access the Internet to verify the data 49 (30.4) 93

(57.8)

15 (9.3) 4 (2.5) 0 (0.0)

3 I will use the Internet during patient visits to pharmacy to look for data to deal with patient

problems

31 (19.3) 81

(50.3)

31

(19.4)

13 (8.1) 4 (2.5)

4 I will be annoyed when patients bring data they found on the Internet 8 (5.0) 29

(18.1)

50

(31.3)

59 (36.9) 14 (8.8)

https://doi.org/10.1371/journal.pone.0256031.t003
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trustworthy, which is concordant to the findings in other studies conducted on both commu-

nity pharmacists and physicians [22,28]. Studies warned that the issue of accuracy of online

retrieved information may result in less literate citizens being more vulnerable to inaccurate

information [29]. Therefore, pharmacists should be sufficiently skilled to carry a quick assess-

ment for the quality of online-based medication information to guide their patients to inter-

pret the quality of Internet-based resources [19,30]. Short critical appraisal courses together

with training on how to use online medical resources might improve their ability to communi-

cate health care information and recommendations to both patients and other healthcare pro-

viders [19,31].

We also found that participants felt that when patients request to discuss online-based med-

ication information, they tend to challenge their authority, which may disrupt or deteriorate

the health care professional-patient relationship and health outcomes [11,12,23]. Besides, the

majority of pharmacists reported a lack of time to discuss such information with the patients,

and the issue may rest with the pharmacists’ stress and hard work since most of the partici-

pants receive from fifty to two hundred patients per day, and they may see other general cus-

tomers and visitors to the pharmacy [31].

Generally, most pharmacists expressed favorable perceptions toward the use of Internet-

based health information by their patients, where they believed it has positive effects on

patients’ understanding of treatment protocols and their confidence during their interactions

with pharmacists. This is consistent with the findings of a previous study conducted on physi-

cians’ responses to patients’ use of online information during the consultation [23]. Our find-

ings also revealed that pharmacists felt that the use of online-based information gets the

patient more involved in the treatment decision. This has been reported to increase the

patient’s knowledge and improve the health care professional-patient relationship [32]. Never-

theless, our results are not comparable to those of Kim and Kim [22], who found that most

physicians felt that Internet-based medication information used by patients might discourage

them from following treatment instructions [22]. We believe that communication is a key

issue, pharmacists’ communication with patients to verify such information is essential for this

use of online information to result in a positive impact on patients’ involvement in treatment

decision and their adherence to it. Future studies are necessary to assess the impact of such a

role for pharmacists in verifying online information acquired by patients. In agreement with

our results, however, in both studies physicians believed that Internet-based medication infor-

mation would contribute to increasing the healthcare cost by obtaining unnecessary medica-

tions by patients, and to promote unnecessary fear or concern about the medications.

Table 4. Simple linear regression analysis for factors affecting pharmacists’ perception scores toward patient use

of Internet-based medication information.

Variables Perception score

Person correlation coefficient p-value$

Age -0.084 0.289

Gender [1: males, 2: females] -0.055 0.448

Years of experience -0.038 0.642

Country of graduation [1: Jordan, 2: Others] -0.028 0.728

Educational level [1: BSc, 2: graduate studies] -0.200 0.011�

Site of work [1: community pharmacy, 2: hospital pharmacy] -0.011 0.893

$Simple linear regression analysis

�Significant at 0.05 level.

https://doi.org/10.1371/journal.pone.0256031.t004
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Despite the massive workload pharmacists faced, the majority of them reported that they

would search the Internet during patients’ visits to the pharmacy to look for information to

deal with patient problems. Some pharmacists elected to postpone the verification of

unauthenticated information presented by patients and search online resources in their free

time. These are not consistent with what was studied on physicians in a previous study, in

which they found that most participants do not search the Internet during patients’ visits due

to the justification of a very heavy workload of physicians who may see patients at five minutes

intervals [23]. Our data indicate that demographic variables did not affect pharmacists’ percep-

tion towards the usage of Internet-based medication information by the patients. However, we

found that pharmacists’ educational level is significantly affected their perception score, where

those with higher educational levels showed lower perception scores. Similar findings were

found in a study conducted in Kuala Lumpur, Malaysia, where pharmacists with higher educa-

tional levels showed higher uncertainty about the reliability of online health information [33].

It could be since that pharmacists with higher educational levels are more aware of the lack of

accuracy of many of the online t-based resources most used by patients and thus they feel that

such information may negatively affect patients’ healthcare processes.

Although, this study is the first of its kind in Jordan, which gives it a great strength point,

but it has some limitations. Among the main limitation of this study is that the pharmacists

were recruited using convenience sampling technique, which may introduce selection bias,

and may limit the generalizability of results to the general population of pharmacists. Also, this

study relied on pharmacists’ self-assessment of their perception and expected behavior, which

could overestimate their perception and actual practice in the real life.

5. Conclusion

The majority of the recruited pharmacists had experiences of patients discussing Internet-

based medication information. Although pharmacists felt that usage of Internet-based data by

patients is beneficial in terms of improving patient’s sense of confidence and understanding

treatment, it is crucial to consider that they have also believed that it has a negative impact in

terms of rising the healthcare cost, and it promotes unnecessary fear or concern about the

medications. Nevertheless, they felt that the overall of their effect on the pharmacist-patient

relationship is neutral. We suggest that pharmacists be trained on principles of critical

appraisal in order to become professional in retrieval information on the Internet, as well as

providing them with specific online health resources skills that might improve their delivery of

healthcare information and their recommendations to patients.
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