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Abstract— Background: Irrational drug usage is a serious
issue around the world. According to the World Health
Organization (WHQO), more than half of pharmaceuticals are
prescribed, administered, or sold incorrectly, and a high
percentage of patients donot taketheir medications properly.
Anecdotal evidence from community pharmacies within the
study site showed an alarming rate of prescribing errors.
Pharmacists caninfluence prescribing physicians' behaviorby
providingappropriate druginformation. This study aims to
examinethe mostcommon sources of drug informationamong
physicians in Kaduna Metropolis, Nigeria and its influenceon
physicianprescription decisions. Methods: A cross-sectional
survey was conducted among physicians in two tiers of
facilities, secondary andtertiary hospitals. A self-administered
questionnaire was distributed tophysiciansworking at both
public and private hospitals. Data were analyzed using
frequencies and percentages, while inferences were made
using chi-square at p-value <0.05 and cross-tabulation.
Results: We retrieved 93 questionnaires. About 60% of
respondents were within the age of 20 to 30 years and had
more than5 years of experience. Physicians' preference for
druginformation sources were consultingdrug monographs
66%, referto medical peers 68% andask pharmacists 39%. I n
secondary andtertiary hospitals respectively 47%and53% of
respondents selected officialmonographsas their source of
druginformation, while 43% and 57% considered pharmacists
foradvice. Dosing regimens andsafety concerns were the two
primary factors driving the demand for drug information,
whereas pharmaceutical dosage forms received less attention.
Internet was the most preferred choice whendrug safety is a
concern. Conclusion: Phamacists were merely considered as
druginformation providers as physicians preferred to seek
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druginformation from physician colleagues, monographs, and
the internet. Endorsement of the valuable role of pharmacists
to physiciansas druginformationprovidersis essential. This
could be through better communication with physicians and
conducting awareness meetings and workshops.

Keywords: Druginformation, sources of drug information,
pharmacist, physician, drugsafety, prescribing medication,
prescription.

1. INTRODUCTION

he World Health Organization (WHO) estimates that more

than half of medications are prescribed, dispensed, or sold

inappropriately,and about half of patients fail to take
their drugs properly. The overuse, underuse, or misuse of
medicines results in wastage of resources and widespread
health hazards [1,2].

In developing countries, many factors have been identified
asthe main contributors to the problem of irrational use of
drugs[3]. These factorsinclude lack ofregular and reliable
facilities which provide up-to-date and unbiased drug
information, the influence of pharmaceutical sales
representatives, and inadequate training and professional
development [4]. Other factors include poorcommunication
between pharmacists, health professionals and patients
regarding proper use of drugs [5].

The irrational use of medicine has many consequences such
as development of antimicrobial resistance, reduction in
patients’ adherence to treatment, drugs interactions, wasting of
limited resources, disease relapse, prolongation of treatment
duration, increased side effects, and increased treatment costs
[6,7]. Accordingto WHO data, health spending from 2000 to
2019 is mostly from out-of-pocket spendingwith about 50%
of the total expenditure, while governmentand external aid
covers 21% and 29% respectively [8]. Schneider et al reported
an estimated global health expenditure for pharmaceuticals
and other medical non- durable goodsat178USD per capita in
2017 [9]. Besides, theWHO hasalso reportedanincrease in
totalhealthexpensesasaresult of thecovid-19 pandemic [8].
There is evidence from published observational studies that,
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eligible patients have not always been prescribed the
medicines indicated for their condition which is considered
overuse ormisuseof drugs [10]. Astudy by Gray J suggested
that educational approaches to influence physicians
prescribing behavior include interactive educational activities;
teachingbasedon identified learningneeds; sequenced and
multifaceted interventions; enablingtools suchas flow charts,
patienteducation programs, and reminders; academic detailing
or educational outreach; in addition to feedbackand a udit to
prescribers[11].

Thisstudy aims to examine the mostcommon sources of
drug information among physicians in hospitals within the
Kaduna metropolis, Nigeria and its influence on physician
prescribing decisions.

2. MATERIALS AND METHODS

A descriptive cross-sectional study wasconducted in the
Kaduna State Metropolis, Nigeria. This state was selected
because it is one of the largest metropolises in northern
Nigerian with many health facilitiesbothinurban and peri-
urban areas, includinga university teaching hospital,an Army
referralhospital,and many othergovernments and private
owned secondary health care facilities [12]. We involved
practicing physicians in Kaduna metropolis secondary or
tertiary hospitals with pharmacy departmentswho agreed to
participate in the study.

Conveniencesamplingwas usedto selectand recruit both
hospitals and research participants to acquire a significant
number of responses due to physicians' low response to
surveys and the limited number of physicians available at
health facilities during study time due to the Covid-19
pandemic [4,13].

A semi-structured questionnaire was adapted from
Theodorou et al., 2009, Kamuhabwa and Kisoma (2015)
[4,10]asthereisno universally accepted standard instrument
forthat purpose.

The questionnaire consisted of three (3) sections. Section A
covered demographic data such as age, sex, years of post-
graduation experience, cadre, employment status, how often
they prescribe medicine for patients, and the rate of their
prescribingskills. Section B consisted of questionsonfactors
influencingdrug prescribingwhere physicians were asked to
tick theirtop five best answers. This sectionincluded sources
of druginformation physicians consider before prescribing a
drugand the most commonreasonstoseek drug information.
Section C contained sevenquestions onattitude statements
that physicians normally consider on a patient-by-patient basis
before prescribingany drug. Each questionwascoded using
the Likert scale for correct answers with SA representing
strongly agree, A representing agree, N for neutral, D for
disagree,and SD for strongly disagree.

The adapted questionnaire was reviewed by experts to
determine thevalidity of questions in terms of content, sco pe,
and appropriateness of each item. Face validity was
considered. Ten questionnaires were pre-tested within 2 days
pilot study by distributingto 10 prescribing physicians. Ethical
approval was obtained from the Health Research Ethics
Committee (HREC) of Kaduna State Ministry of Health, with
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reference number MOH/ADM/744/\OL..1/973.

Data were collected from November 2020 to May 2021 then
entered intoan Excel spreadsheetand exported into SPSS V22
fordescriptive statistical analysisthatincluded frequencies,
mean, standard error of mean, and percentages. Chi-square
and cross-tabulation were used to compare independent
categorical variables with facility type, p-valueof <0.05 was
considered statistically significant.

3. RESULTS

Demographic characteristics: About 200 questionnaires
were distributed, 110 were returned,and 93 were complete.
The demographic characteristics of respondents were
summarizedin Table 1.

The age of most participants was between 20 to 30 years
(56.9%), while those aged between 41 to 50 years were the
least (3.2%). Majority of responders 37.6% had 6 to 10 years'
experience, while 7.5% had 16 to 20 years' experience.
Medical officers had the most responses (77.3%), while
consultants accounted for only 2% of the occupational cadre.
Most responses were from tertiary health facilities (55%)
comparedto secondary health facilities (45%).

Table 1. Demographic data

Demographics N (%)
Age range (Years) 20-30 53 (56.9)
31-40 26 (28.2)
41-50 3(3.2)
51& above 11(11)
Gender Female 34 (36.6)
Male 59 (63.4)
Occupational cadre House officer 1(1.1)
Consultant 2 (2.2)
Junior registrar 10 (10.8)
Medical officer 72 (77.3)
Senior registrar 8 (8.6)
Speciality Family medicine 2 (2.2)
General practice 70 (75)
Others 21 (22.8)
Years of experience 0-5 18 (19.4)
6-10 35 (37.6)
11-15 16 (17.2)
> 15 16 (17.2)
No response 8 (8.6)
Employment status Full time 29 (31.2)
Locum 35 (37.7)
Others 7 (7.6)
No response 22 (23.5)
Facility type Tertiary 51 (54.8)
Secondary 42 (45.2)
Type of institution Public 81 (87.1)
Private 12 (12.9)

Sources of druginformation: Themajority of physicians got
their drug information from fellow physicians 69% and
official drug monographs 68%, while less than 40% of
physicians considered pharmacists asa source of information .
The least source of drug information was digital medical
applications (2%) followed by pharmaceutical company
representatives and advertisements. Sources of drug
information presented in Figurel.

About 60% of respondents from the tertiary hospitals
preferred to obtain information from medical texts and
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medical colleagues while nearly 60% of respondents from
secondary facilities rather obtainedtheir information from
company representatives versus 40%from tertiary facilities.
Around 50% of physicians from both facilities considered the
official drugmonographs as the source ofdrug information.
About 43% and 57% of respondents from secondary and
tertiary hospitals respectively referredto pharmacists. Table 2
represents thesource of druginformation based on facilities.
About 60% of respondents from the tertiary hospitals
preferred to obtain information from medical texts and
medical colleagues while nearly 60% of respondents from
secondary facilities rather obtainedtheir information from
company representatives versus 40%from tertiary facilities.
Around 50% of physicians from both facilities considered

2%
M official drug monograph
M drug leaflets
B medical textbooks
M Journals
B Pharmacists
¥ Doctors
B Pharma. Companies
B Company Rep.
Undergraduate
M postgraduate
H Internet
Medical apps.

25%

Figure 1. Sources of drug information

Table 2. Sources of druginfomation based on facilities

lbrahim A. et al.

the official drug monographs as the source of drug
information. About 43% and 57% of respondents from
secondary and tertiary hospitals respectively referred to
pharmacists.

Reasons fordrug information search: Safety consideration
was the highest 87%, followed by dosing schedule 82.8%,
special populations as pregnancy, liver and renal disorder
80.6%, drug indications 63.4%, accessibility or availability
50.5%, cost 46.2% and dosage forms 34.4%. Table 3
summarize the reasons for drug information search by
physicians.

Sources of druginformation due to safety concern: Around
70% prescribing physicians generally consider consulting the
internet to get informed aboutdrug safety followed by medical
App, professional colleagues and pharmacists, 44 %, 36.6%,
31.2% respectively. Table 4 summarize thesources of drug
information in regards to drug safety.

Attitude statements that influence physicians prescribing
decisions: Around 56% of physicians strongly agreed that
potential for adverse drug reaction (ADR) influence their
decisions before prescribing a drugand 60% of physicians
influenced by the previous experience. However, 37% were
neutral to patient preferences. Table 5 summarize the
physicians'attitude statements.

4. DISCUSSION

Because of the low response rate to the questionnaire, a
convenient sample was utilized. Thisisdueto the Covid-19
pandemic, which overwhelmed mosthealthcare institutions, as
well asa phobia of physical contact [13].

Sources of drug information Facility Type
Tertiary n (%) Secondary n (%) Total n (%)

Official drug monograph 33(53)* 29(47) 62(66)
Drug leaflets 14(44) 18(56)* 32(34)
Medical textbooks 28(60)* 19(40) 47(50)
Journal Articles 10(44) 13(56)* 23(25)
Information from Pharmacists 16(43) 21(57%) 37(39)
Information from Doctors 35(56)* 28(44) 63(68)
Pharmaceutical Companies Representatives & advertisement 8(40) 12(60)* 20(21)
Undergraduate studies 10(46) 12(54)* 22(23)
Postgraduate studies 13(42) 18(58)* 31(33)
Websites pages and other internet sources 22(52)* 20(48) 42(45)
Medical applications 2(100) 0 2(2)
Total Responses 191 190 381

Table 3. Reasons for Drug Information Search by Facility

Facility Type

Reasons for drug information search

Tertiary n (%)

Secondary n (%) Total n (% of 93)

Dosing Schedule 40 (57)* 37 (43) 77 (82.8)
Safety considerations 42 (52)* 39 (48) 81 (87.1)
Cost 25 (58)* 18 (42) 43 (46.2)
Special Populations such as Pregnancy, liverand renal disorder 38 (51)* 37 (49) 75 (80.7)
Drug Indications 36 (61)* 23 (39) 59 (63.4)
Pharmaceutical Delivery form e.g. Tablets and Injections 18 (56)* 14 (44) 32 (34.4)
Accessibility or Availability 26 (55)* 21 (45) 47 (50.5)
Others 2 (67)* 1(33) 3(3.2)
Total 227 190 417

*Highest percentage
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Table 4: Drugsafety - Sources of Drug Information
Facility Type
Prescribing and Drug safety Tertiary n (%) Secondary n (%) Total n=93 (%)
NAFDAC 1(33.3) 2 (66.7) 3.2
Internet 37 (56.9) 28 (43.1) 65 (69.9)
Pharmaceutical Representatives 9 (52.9) 8 (47.1) 17 (18.3)
Pharmacists 9 (31) 20 (69) 29 (31.2)
Professional Colleagues 13 (38.2) 21 (61.8) 34 (36.6)
Medical Journal 6 (50) 6 (50) 12 (12.9)
Medical App 15 (36.6) 26 (63.4) 41 (44)
Medical Textbooks 9 (42.9) 12 (57.1) 21 (22.6)
Others 4 (30.8) 9 (69.2) 13 (14)
Total 103 132 235
NAFDAC National Agency for Food and Drug Control; responsible for drug safety data
Table 5: Attitude Statements that Influences Physicians Prescribing Decisions
Frequency (%)
Attitude Statements 1 2 3 4 5 No Response Mean+SD
The cost of a drug generally influences my prescribing 2(2.2) 4(4.3) 12(13) 49(52.6) 25(26.8) 1(1.1) 3.99+0.88
Knowing that a patient has insurance coverage influence 3(3.3) 5(5.4) 10(10.8) 42(45.1) 32(34.3) 1(1.1) 4.03+0.99
my prescribing
| consider the potential for adverse drug reactions before | 0 2(2.2) 2(2.2) 36(38.7) 52(55.8) 1(1.1) 4.50+0.66
prescribe it
My previous experience with a drug influences my 0 0 5(5.4) 31(33.3) 56(60.2) 1 (1.1) 4.55+0.60
subsequent prescribing decision
| consider the pharmaceutical delivery mode of a drug e.g. 0 0 9(9.8) 39(41.9) 44(47.2) 1(1.1) 4.38+0.66
oral or topical before prescribing
| consider the dosing schedule of a drug e.g. once or twice 0 2(2.2) 13(14) 36(38.7) 41(44) 1(1.1) 4.26+0.78
daily administration before | preescribe it
| generally consider patient preferences before choosing 5(5.4) 13(14) 34(36.6) 29(31.1) 11(11.8) 1(1.1) 3.30+1.04

to prescribe a drug

In thisanalysis, with regards to demographic characteristics,
most of the physicians attempted the questionnaires had 6 to
10 years of experience which could be attributedto a lack of
permanent placementof work andalwaysshifting place on
locum bases. Physicians in the public sectorsuch as tertiary
health institutions and secondary health institutions owned by
the governmentresponded more thantheir private counterpart.
This might be related to job security, the trainingand teaching
programs available in the public health facilities mainly the
tertiary health that offer opportunity for career development.
Similarly, the study highlighted that the majority of
prescribing physicians obtain drug information from other
physician colleagues and official drug monographs, with less
coming from digital medical applications, journal articles,
internet sources, pharmaceutical company representatives, and
advertisements. Although thisisthe sameina similar study
carried out by Oshikoyaetal., (2011) [5]in a teaching hospital
in Ibadan, Nigeria where over half of the doctors would
regularly seek drug information from their colleagues
comparedto less than a half that would occasionally consult
reference books. From previous studies, it has also been
shown that reliance on colleagues was the mosthighly ranked
informationsource preference by ruraland urban primary care
physicians in the United States of America and the general
practitioners in lreland as reported by McGettigan et al.,
(2011)[14-16]. This practicewas referred to by Williamsas a
preference for human sources rather than paper sources [17].
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Similarly, pharmacists were rarely used as a source of
information, as less than 40% of respondents referto themasa
druginformationprovider. Mukattash etal. (2014) reported
similarfindings in a study, stating thatpediatricians seldom
utilize pharmacists as a source of drug information [18].
Maneeratetal. supported our findings with another study in
Thailand todemonstrate that phammacists were rarely usedasa
source of druginformation. However, in the same survey,
physicians considered pharmacists as an unbiased information
source asopposedto representatives from pharmaceutical
companies and reveal that pharmacists should be well-
equipped with current drug knowledge, have some "moral
courage" about the details of the drugs, and know how to
communicate effectively with individual physicians [19]. With
pharmacists training and advisory role as a member of
healthcare team, they should be involved in seeking
appropriate drug information as highlighted by Kalfoglou
[20].

Our study also revealed limited use of journal publications
as source of information which is considered as a primary
source. This might be attributed to the cost implication of
gettingdruginformation from journals, where some publishers
may require access fees which is not practical in countries
with limited resources like Nigeria. In contrast, a study
conductedby Theodorouetal.in Greece andCyprus, where
physicians claimed to obtain drug information from
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publications suchas journals, conference proceedings, and
textbooks [10].

Because of limited access to evidence-based publications in
medical journals that may require financial subscriptions and
due to insufficient number of pharmacists in public and private
hospitals, most of physicians in Kaduna were seeking drug
informationfrom their doctor colleagues and officialbooksor
monographs rather than journals and pharmacists.

Although adverse drug reactions may not occur frequently,
they do have a significant impact ona physician's prescribing
habits [10]. Astudyrevealed that doctors frequently consult
the internet for drug safety-related information [10] which
conformsto our finding.

In this study physicians merely considercost and patient
preferences to affecttheir decisions, given that the majority of
patientsatthe research location had low-income. While in a
recent study by Fadare et al., over 90% of physicians believe
that drug cost is an essential consideration when writing
prescriptions [21]. Daviri et al noted that [22] utilization of
reliable practiceguidelines could proffer solutionsto most of
the inconsistencies of drug information sources.

Limitations ofthe study: The survey had few consultant-
level physicians since the majority of responders are house
officers or medical officers. Furthermore, most of the
respondents are less experienced hence theirbehaviormay be
skewed toward seeking drug information. Because the poll
was conducted during the Covid-19 period, the physicians
were likely already preoccupied, andthe questionnaire may
not have been filled outadequately. There isa need for further
research to establish a correlation between differentsources of
druginformationon medicationerrors.

The strength of the study: Relatively few studies were
recently published on this topic and paucity of data from
countriessuchas Nigeria will help on a globalscale.

5. CONCLUSION & RECOMMENDATIONS

The study results showed that physicians prefer to seek
informationfrom fellow colleaguesand officialmonographs
rather thanfrom pharmacists. The dosing schedule andsa fety
of medication were considered by physicans before
prescribingand the internetwas themost preferred source of
druginformationin thisregard.

The effectiveuse of reliable practice guidelinesasa source
of information might lessen the harmful effects of a variety of
variables and encourage sensible prescribing. Physicians
should be encouraged by hospital pharmacists through
effective communication such as clinical meetings, bulletins,
discussions, seminars, andthe developmentof hospital drug
information centers to consider pharmacists as drug
information providers.
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