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Abstract
Background: Drug information is all information provided on the safe and effective use of therapeutic and
diagnostic pharmaceuticals. Health providers require information resources for therapeutic decision support,
implementation, and monitoring of outcome, thus, improve the quality of care, enhance the use of evidence-based
treatments, maintain and updated knowledge.
Objective: This study aims to assess the knowledge of drug information resources and the type of drug
information resources that are commonly used by students of College of pharmacy and nursing at the University of
Nizwa, Oman.
Methods: A cross-sectional study was conducted. Questionnaires in both Arabic and English language were
distributed among the first and final year students of pharmacy and nursing students in University of Nizwa.
Descriptive analysis was performed.
Results: Questionnaires were distributed to 200 students of pharmacy and nursing. (4% male, 96% female). As
students, the enrolled sample showed that 40% gain the knowledge about drugs through their instructors. The
majority of students (37%) used tertiary resources for searching drug information. The main reasons for the
respondents to search for drug information are because of study purpose, curiosity about the medicine and
examination which made up 51%.
Conclusion: Up to date information about medicine are necessary for practicing the profession of pharmacy and
nursing. The study managed to find that the students had enough knowledge about drug information resources
which will make them capable of valuing the evidence-based practice. However, they showed that their classical way
of getting information is through books and main reasons were because of study purpose, curiosity about the
medicine and examination. Interestingly the students of pharmacy and nursing showed similar responses.
Establishing drug information resources knowledge among students is crucial for better practice in the future.

Keywords: Drug information; Students; Knowledge; Resources;
Pharmacy; Nursing

Introduction
The overall amount of medical information is growing. There is a
vast amount of data on drugs that are approved by the Food and Drug
Administration (FDA), and on agents undergoing clinical investigation
[1]. Drug information is the process of providing information on the
safe and effective use of therapeutic and diagnostic pharmaceuticals.
Sources of information are categorized as primary, secondary or
tertiary depending on their originality and their proximity to the
source or origin [1,2]. Primary literature forms are the foundation of
the literature hierarchy. It is the source of information for the
development of secondary and tertiary literature resources [2]. The
primary source is comprised of original research that is written by the
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author. Most primary source contains a detailed description of the
study design, methodology and scientific result [3]. A secondary
source of information works of synthesis and interpretation based
upon primary resources and the work of other authors. They may take
a variety of forms. The authors of secondary sources develop their
interpretations and narratives of events based on primary sources, that
is, documents and other evidence created by participants [2,3].
Tertiary resources are published or unpublished works that are based
on secondary sources. Tertiary resources are index to primary
resources. Also, it consists of information which is a distillation and
collection of primary and secondary resources. Tertiary references may
be of textbooks on various drug or disease topics (e.g.,
pharmacotherapy), compendia (a vast array of information about
many drugs such as the Physician’s Desk Reference) or online, full-text
databases [2]. Different levels of drug information are required by
healthcare providers and recipients. Medical practitioners and
pharmacists need access to the information required by regulatory
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authorities for new drugs. Healthcare workers who have limited
prescribing authority require a subset of this information together with
protocols for diagnosis and treatment. All health providers require
information resources for therapeutic decision support,
implementation, and monitoring of outcomes. People receiving
medication need instruction for the use of prescribed and over-thecounter medicines. Additional information may be necessary for highrisk groups (e.g., pediatrics, geriatrics, pregnancy, and breastfeeding)
and in some diseases (e.g., diabetes, kidney and liver dysfunction) [4].
Many studies related to medicines information were conducted in
other countries. McGowan et al. examined the educational
implications of the World Wide Web as a primary source of health
information in medical practice and offer curricular objectives to
educate the next generation of physicians to be competent in using the
Web. McGowan, emphases to the need for systematic, reproducible
assessment models for these websites [4,5].
Peterson et al. monitored second-year medical students' use of a
unique digital textbook, Up To Date, as they transitioned from
preclinical to clinical years at the University of Iowa. Students were
surveyed about their preferred clinical information resources. The
study demonstrates that medical students embrace and use electronic
information resources much more than it has been reported among
practicing clinicians [6].
Mahrana et al. conducted a survey on the use of information and
communication technology among medical students. The study
showed that 77.34% of the students had the opinion that Information
and Communication Technology (ICT) should be included in
undergraduate syllabus and 97.65% of students express the desire for a
computer lab in their college 78.12% of the respondents of the survey
had opinion that medical education would not be effective without
Information and Communication Technology (ICT) [7].
Northup et al. conducted a survey on characteristics of clinical
information-searching among medical students, residents, and
physicians. The study showed that the medical students sought
overview or background information in books (49%) and factual or
subjects specific information in journal articles (21%). Among the
study population of physicians, the purpose for searching information
was for therapeutic reasons (50%) while 32% indicated the need for
diagnostic information and 13% for etiological information and 5% for
epidemiological information. The study showed that medical students
relied heavily on books (49%) colleagues (24%) and journals/article
(21%) for clinical information. The study results revealed the need to
educate Medical students to tailor information search strategy and to
retrieve information from a variety of resources outside the personal
library [8].
Romanov et al. conducted a survey on use of electronic scientific
resources among medical and dental students shown that 24% and
19% of the dental students searched MEDLINE more than two times
per month for study purpose, and 32% of medical students and 22%
dental students search for research purpose 12% of the respondents
never utilized either MEDLINE or full-text articles. The study
recommended having adequate training in information searching skills
for students [9].
There are many sources of information available that can help an
individual pharmacist or health care professional to answer drugrelated questions. Studies had shown that electronically available
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information systems by medical professionals can improve the quality
of care, enhance the use of evidence-based treatments, maintain and
update knowledge. The major goal of medical education is to
encourage students to maintain their knowledge of medical science by
becoming lifelong learners. The key elements in the process of lifelong
learning are the skills in information seeking and regular use of
scientific sources. Therefore, this study aims to assess the knowledge of
drug information resources and the type of Drug information
resources that are commonly used by students of College of pharmacy
and nursing, University of Nizwa.
The study’s results will help the educators and administrators of the
University of Nizwa to analyze the existing facilities for drug
information resources and provide adequate training in their drug
information searching skills.

Methodology
A cross-sectional study, questionnaire-based, was conducted among
the first year and final year Pharmacy and nursing students at
University of Nizwa campus, Oman. A Self-administered 11-items
questionnaire was used to assess the knowledge of drug information
resources among the students. This study was carried out from March
2015 to May 2015. A total sample of 200 students comprising of 100
pharmacy students (50 first-year students and 50 final year students)
and 100 nursing students (50 first-year students and 50 final year
students) were enrolled into the study.
The study included first and final year pharmacy and nursing
students of College of pharmacy and nursing, University of Nizwa.
While the study excluded students in specialties other than pharmacy
and nursing and foundation institute students.
After obtaining the permission to conduct the study from the school
of pharmacy committee, the questionnaire (both in Arabic and English
language) was distributed among the first and final year students of
pharmacy and nursing. The participants were informed about the
nature of the study and the procedure to complete the questionnaire.
The students who met the inclusion criteria of the study and were
willing to participate in the study were enrolled. The questionnaires
were collected back from the participants, and the data was entered,
arranged and filtered in excel sheet then exported to SPSS statistical
software, version 15.0.

Results
The study had a total sample of 200 students. Out of total study
sample 4% of the respondents where male and 96% were female.
Among the pharmacy group, 95% were female while among nursing
category 97% were female. The percentage of the male in pharmacy
and nursing were 5% and 3% respectively.
Overall, the entire sample strongly agrees that drug information
must always be up-to-date for professionals practicing in pharmacy or
nursing. In addition, if the sample is drawn across Pharmacy
specialization (within degree and year) and across Nursing
specialization (within diploma degree and at bachelor final year), Study
showed relatively same agreement category as the entire sample. Table
1 shows the disaggregated mean score agreement of the respondents to
the statement “Up-to-date information about medicines is necessary
for practicing the profession of Pharmacy/Nursing.”
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Mean
Specialization

VIa

Degree
(first; final)
3.82
Diploma

Strongly Agree
(3.92; 3.72)

Pharmacy b
3.84
Bachelor

Strongly Agree
(3.88; 3.80)
3.88

Diploma

Strongly Agree
(3.88; 3.88)

Nurse c
3.62
Bachelor

Strongly Agree
(3.24; 4.00)d

Overall
aVI

3.79

Strongly Agree

is verbal interpretation; Mean score within 3.25-4.00 is ‘strongly agree’; 2.50 -3.24 is ‘neither agree/nor disagree’. bMean score is 3.83

Table 1: Importance of up-to-date drug information in practice.
Generally, all the respondents believe that effectiveness of medical
education is attainable along with the integration of scientific resources
in teaching and learning situations. Moreover, the Nursing
specialization and Pharmacy specialization have a relatively the same
perception. On the other hand, there is a significant difference in the
mean score agreement between the first year and final year of Diploma
in Pharmacy specialization. This translates to the fact that on the
average, the diploma first-year pharmacy students are not sure about if
the integration of scientific resources can lead to an effective medical
education. Table 2 shows the disaggregated mean score agreement of
the respondents to the statement “Medical education will not be
effective unless information seeking skills and regular use of scientific
sources are used in the educational process.”

The results show that the two groups of respondents are not sure
about the availability of sources of drug information at the University
Campus. The study showed similar findings when the data was
disaggregated across two specializations (both within diploma and at
first-year bachelor). However, within the bachelor degree of each
specialization, there is a significant difference between the first and
final year students. Table 3 shows the disaggregated mean score
agreement of the respondents in question number 3 “Drug
information resources are available in the University Campus.”
Mean
Specialization

VIa

Degree
(first; final)
3.22

Mean
Specialization

Diploma
VIa

Degree
(first; final)

Not Sure
(3.24; 3.20)

Pharmacy

b

3.26
3.58
Diploma

Bachelor
Agree

Agree
(3.00; 3.52)d

(3.24; 3.92)d
Pharmacy b

3.12
3.8
Bachelor

Diploma
Agree

Not Sure
(2.96; 3.28)

Nurse c

(3.60; 4.00)

3.18
3.84
Diploma

Bachelor
Agree

Not Sure
(2.84; 3.52)d

(3.92; 3.76)
Nurse c

Overall

3.2

Not Sure

3.74
Bachelor

Agree

aMean

score within 3.25-4.00 is ‘Agree’; 2.50-3.24 is ‘Not Sure’

bMean

score is 3.24 cMean score is 3.15 dSignificant at α=0.05

(3.25; 4.00)
Overall

3.74

aMean

score within 3.25-4.00 is ‘Agree’; 2.50-3.24 is ‘Not Sure’

bMean

score is 3.69 cMean score is 3.79 dSignificant at α=0.01

Table 2: The effectiveness medical education.
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Agree

Table 3: The Availability of Drug information resources within UON
Campus.
Most of the respondents (34%) use the network access provided on
University of Nizwa campus in seeking drug information resources.
On the other hand, it appears that only 24% of the respondents search
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information about medicine at home or directly to the University of
Nizwa’s website.

journals, while 33% used the library as a source of medical information
[11].

Questions about types of sources used for searching drug
information used by the respondents in searching information about a
medicine allowed the study to find the classical way of getting
information which is through books (23%). While 9%, 7%, and 15%, of
the respondents used package leaflets, databases, and journals,
respectively as their resource in searching information about the
medicine. Regularity of searching information about medicine showed
that the majority of the respondents only search for information about
medicine only when they are required to do. This comprises about 52%
of the total respondents. Regarding the reasons for searching
information about the medicine, the main reasons for the respondents
to search are because of study purpose (21%), curiosity about the
medicine (15%) and examination (15%).

The majority of the participants (37%) used tertiary resources for
searching drug information. The study shows the high dependence of
pharmacy students on ONF and BNF (13%) comparing to nursing
students (1%) that may be due to the availability of ONF and BNF with
pharmacy students. A study was done by Northup et al. showed that
medical students relied heavily on books (49%), colleagues (24%), and
journals/ article (21%) [11]. The study results demonstrate that the
minority of students search for drug information in regular basis while
52% of the respondents search for drug information only when
required. A study was done by Romanov et al. showed that 24% of
medical students and 19% of dental students search MEDLINE more
than two times per month for study purpose, and 32% of medical
students and 22% dental students search for research purpose [9].

The percentage distribution of the respondents’ preference in
searching or consulting with factual information about a medicine
showed that books are the most widely used by the respondents (29%)
in their search for factual information about a medicine. Magazines,
journals, blogs, and forums are seldom preferred by the respondents
(10%).

The study results show that the main reasons for the respondents to
search for drug information are because of study purpose, curiosity
about the medicine and examination. These reasons made up the
majority of the respondents’ perception which is about 51%. On the
contrary, only 11% of the respondents said that it is habitual and about
2% said that it is embedded in their coursework. A study was done by
Northup et al. showed that among the study population of physicians;
the purpose for searching information was for therapeutic reasons
(50%) while 32% indicating the need for diagnostic information and
13% for etiological information and 5% for epidemiological
information [11]. The study results show that most of the respondents
prefer to refer to a book to collect background and factual information
about the medicine. This is about 25% and 29% respectively.
Magazines, journals, blogs, and forums are seldom preferred by the
respondents (21%). On the other hand, the study done by Northup et
al. showed that the medical students sought overview or background
information in books (49%) and factual or subjects specific
information in a journal article (21%) [11].

Regarding participation in course/training program related to drug
information searching skills, the majority of the respondents (82%)
stated that they did not learn any course nor attended any training
program on how to find the information using drug information
resources in the past. However, almost all the respondents wanted to be
trained and gain skills related to drug information resources.

Discussion
The results of the study show that most of the respondents have
strongly agreed that the up-to-date drug information is necessary for
practicing the profession of pharmacy or nursing. A Study was done by
Repchinsky et al. showed that the importance of up to date
information emerges in search of information about new drugs which
is not yet documented in the tertiary resources [10]. The study results
demonstrate all the respondents agree that effectiveness in medical
education will be attainable by the regular use of scientific resources in
the educational process. A Study was done by Maharana et al. showed
that 80% of the medical students agreed that medical education would
not be effective without the use of information and communication
technology and the information searching techniques should be part of
medical education [7]. The respondents of this study were not sure
about the availability of Drug information resources within University
of Nizwa campus. The study results showed that 40% of the total
sample acquired the knowledge about drug information resources
through their instructors or teachers and 19% through the librarian on
their course of stay at the University. On the other hand, a study was
done by Northup et al. revealed that 20% of the participants acquired
their knowledge of information sources through their colleagues/fellow
students, and 19% gained this information from medical education
and training [11].
The responses by the participants of the study showed that 34% used
network access within the campus provided by the University of
Nizwa, and 25% used the university library as location of search for
drug information while 24% of the respondents accessed the drug
information at home directly or through the University of Nizwa’s
website. A study was done by Northup et al. showed that 64% of
medical students accessed personal libraries and reprinted files of
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The majority of the respondents (82%), said that they did not learn
any course nor attended any training program on how to find the
information using drug information resources in the past, even though
the process of drug information is covered in the curriculum of
pharmacy and nursing program. Almost all the participants show the
willingness to attend any training program on drug information
resources in the future (98%). Study done by Maharana et al. showed
that 77.3% of the medical students have the opinion that information
and communication technology should be included in the
undergraduate MBBS syllabus [7]. The study recommends conducting
information search education in the preliminary year of study and so
that the students will be exposed to a variety of possible information
resources and their characteristics. It is highly recommended to have a
student orientation program on library facilities /resources.

Conclusions
This study aims to evaluate the knowledge on source of drug
information among pharmacy and nursing students of the University
of Nizwa. Most of the students strongly agree that up to date
information about medicine are necessary for practicing the profession
of pharmacy and nursing. Generally, all the respondents believe that
effectiveness of medical education is attainable along with the
integration of scientific resources in teaching and learning situations.
Most of the respondents are not sure about the availability of sources of
drug information at the University Campus. Most of the respondent
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appears to have acquired knowledge about drug information resources
through their instructors or teachers at school. Most of the
respondents use the network access provided on University of Nizwa
campus in searching drug information. Clearly, the respondents
showed that the classical way of getting information is through books.
Majority of the respondents only search for information about
medicine only when they are required to do so. Overall, the main
reasons for the respondents for medicine search are because of study
purpose, curiosity about the medicine and examination. The study
results show that most of the respondents prefer to refer to books to
collect background and factual information about medicine. Majority
of the respondents did not learn any course nor attended any training
program on how to find the information using drug information
resources in the past. Almost all the participants show the desire to
attend training program on drug information resources in future.
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