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Abstract

Objective: To determine the knowledge of drug prescribers, it’s impact on their prescription and the basis of their
decisions in geriatric patients.

Study design, settings and duration: Prospective cross sectional study in medical units of three tertiary care government
hospitals of Karachi, Pakistan from 1% June till 31% August, 2014.

Subjects and Methods: Two hundred seven (207)house officers, Postgraduates, Residents and Medical officers who
completed their undergraduate degree programs in five different medical universities and working in three tertiary care
government hospitals, were asked to complete a questionnaire to check their knowledge about the selection of medications
in the geriatric patients. The questions were aimed to check the awareness of prescribers regarding different facts which
should be considered before prescribing drugs in geriatric patients and to explore the choice of drugs in these patients as per
standard criteria. Detail of medications which were purchased from different medical stores outside the hospital and were
used in geriatric patients was collected to link the knowledge of prescriber and its impact on prescription. Same physicians
filled another questionnaire to justify their prescriptions when their knowledge of the use of drugs in geriatric patients was
found to be poor.

Results: Assessment of knowledge of 124 prescribers (59.9% of 207 who responded the questionnaire) showed that only
32.2% knew the lower age limits of geriatric patients, 29.8% knew guidelines for drug use in elderly, 18.5% were aware of
the factors effecting drug selection, 12.0% knew the factors causing over-prescription and 46.7% knew the factors
influencing dose selection. Antimicrobial drugs were the most inappropriately prescribed drugs and 78.3% are prescribed
irrationally. Cephalosporin was the most prescribed group and given to 71.2% of the patients. Within this group
Ceftrioxone, a (3" generation Cephalosporin) was mostly prescribed in 43.1% of the total patients. Fear was the most
prevailing factor (41.1%) in prescribing an antibiotic in geriatric patients.

Conclusion: Results show that poor knowledge of prescribers for appropriate use of drugs in geriatric patients results in
excessive use of broad spectrum antibiotics and the decision is mostly based on illogical basis.
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W orld’s elderly population is expanding at an
unprecedented rate. WHO estimates that geriatric

population is expected to increase by 1.5 times till mid of
the century.! Similarly, United Nations reports that the
elderly population will be responsible for the half of the
increase in world population within three decades  and the
population aged 60 years or above will be double by 2050
in developed regions of the world. Expansion of this
segment of population will challenge the health policy
makers for equal provision of facilities to all in need. The
patients of this age carry arguments in diagnosis owing to
unique symptoms and complex physiology with altered
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fat/muscle ratio, decreased renal and hepatic function, co-
morbidities, poly-pharmacy and poor compliance to
medicines.® All these factors increase their vulnerability
towards various drug-drug interactions, adverse drug
reactions and unexpected drug responses especially
antibiotic resistance. The understanding of complex
physiology of this population and their treatment as per
specific need will be most important to combat this
problem. We assessed physician’s knowledge regarding
the factors important in prescribing drugs in elderly and
it’s impact on prescription in a tertiary care hospital.

Subjects and Methods

A cross-sectional survey was conducted from 1°
June till 31 August, 2014 in three tertiary care hospitals
of Karachi, Pakistan regarding the drugs used by the aged
patients. The whole study was completed in three phases:
207 House officers, Postgraduates, Residents and
Medical officers with undergraduate study in five
different medical universities and working in three
tertiary care government hospitals, were asked to
complete a questionnaire to check their knowledge about
the selection of medications in the geriatric patients. The
questions were arranged in two sets.1% set was aimed to
check the awareness of prescribers regarding different
facts which should be considered before prescribing
drugs in geriatric patients. 2" set was to explore the
choice of drugs in these patients as per standard
criteria.*®

Detail of medications which were purchased
from different medical stores outside the hospitals and
were used in geriatric patients, was collected.

Choice based Questionnaire was filled by same
Physicians to explore the basis of their prescriptions in
these patients after finding their poor knowledge.

The data was compiled and SPSS version 16
was used for Statistical analysis.

The study was approved by Ethical & Scientific
Review Committee of Karachi Medical & Dental
College, Karachi.

Results

Table-1 shows the knowledge of 124 prescribers
who responded the questionnaire (59.9% of total).
Majority of prescribers (68%) did not know the age limit
of geriatric patients. Almost same number of prescribers
did not know the guidelines for the drug use in elderly.

Most of them did not have any knowledge for
the factors affecting drug selection or causing over
prescription in these patients. However, almost half of
them were aware of the factors to be considered at the
time of dose selection in cardiac, hepatic and renal
patients.
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Table 1: Knowledge of drug use in geriatric patients in 124
doctors.

Profile Correct Responders %

Age limit of geriatric patients. 40 32.25
Guidelines for drug use in elderly 37 29.80
Factors effecting drug selection. 23 18.50
Factors causing over-prescription. 15 12.00
Factors influencing dose selection. 58 46.77

Table-2 shows the ability of prescribers to choose
correct drug as per standard criteria applicable for the
selection of drugs in elderly. Most prescribers made correct
choices in Analgesics but incorrect choices in Antibiotics.

Table 2: Knowledge of appropriate drugs in geriatric
patients among 124 doctors.

Drugs Correct Responders %
Among analgesics 91 73.30
Among cardiovascular drugs 55 44.35
Among anti diabetics 32 25.80
Among antimicrobials 27 21.70

Table-3 depicts the various groups of Antibiotics
used in 132 patients. Cephalosporins constituted the
major group prescribed in 71.2% of the total patients.

Table 3: Groups of Antibiotics Used 132 Patients.

Groups No. of Patients %

Cephalosporins 94 71.21
Flouroquinolones 54 40.90
Metronidazole 50 37.87
Penicillins 22 16.67
Aminoglycosides 11 08.33
Others 15 11.36

Table-4 shows the Cephalosporins arranged in
descending order which were used in 94 patients.
Ceftriaxone is the most commonly used Cephalosporin
given to 43.1% of the patients.

Table 4: Members of cephalosporin
order of their use.

as per descending

Cephalosporins No. of Patients %
Ceftrioxone(3rd generation) 57 43.18
Cephradine(1st generation) 14 10.60
Ceftazidime(3rd generation) 08 06.06
Cefoperazone(3rd generation) 05 03.78
Cefotaxime(3rd generation) 04 03.03
Others 06 06.81
Table-5 depicts the basis of antibiotic
prescription by 124 prescribers. Fear is the most

prevailing factor in prescribing an antibiotic in geriatric
patients which was found in 41.1% of the prescribers.
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Table 5: Rationale of prescription in 124 prescribers.

Reason Agreed %

Fear 51 41.12
Complacency 33 26.61
Derived from Senior tactics. 27 21.77
Scientific basis with laboratory support 13 10.48

Discussion

Our study shows a deficient knowledge of drug
therapy in aged patients among our doctors. Similar
results were obtained in the studies conducted in Purma,’
Taiwan® and USA.® This implies that this problem exists
in many countries and is almost in same proportion in
developing countries. It can be achieved logically that the
education must be provided to tackle the problems of a
prevalent population. However, it has been found that
less time is devoted to basic sciences such as
pharmacology because of integrated organ and disease
based approaches and integration of pharmacology into
the problem based teaching has over shadowed the
education of separate topics, thus affecting the basis of
pharmacology.®*® This might contribute to deficient
knowledge of pharmacology and drug therapy.* This
believe is further supported by first year medical students
who believe that they are poorly trained and taught
clinical pharmacology and therapeutics.*®*® This becomes
problematic also for pre-registration house officers since
they lack the doctoral skills, including prescribing,
decision making, treatment and handling emergencies.™
Similarly post- graduate trainees also lack clinical skills
and commit more prescribing errors than other
clinicians.™® The problem can be solved by emphasizing
more on pharmacology as it has been found that
undergraduate and post-graduate curricula  stress
relatively less on general and geriatric pharmacology.®

The antibacterial drugs are among the most
prescribed medications in present study. It is also
supported by many studies ****” and such accelerated use
has contributed significantly to antimicrobial resistance *®
especially in elderly ' because of their depressed immune
function, co-morbidities, poor drug compliance, thus
making infections a common cause of their
hospitalization. This intricacy needs attention and can be
managed by effective antibiotic therapy, considering
patients compliance and good supervision by the health
care providers. However, this requires sound knowledge
and keen judgment again.’

Our study supports the fact that poor knowledge
of prescriber adversely affects the rationality in
prescribing. Cephalosporin has been found as the most
prescribed group, followed by Fluoroquinolones. Both
the groups have wide spectrum of activity and are good
for elderly patients as early use of broad spectrum
antibiotic is indicated in them since they are weak and
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affected by multiple organisms simultaneously.”
According to the research published in ‘Clinics in
Geriatric Medicine’, in order to achieve maximum
benefits with minimum toxicity, the preferred approach in
geriatric patients is to prescribe aggressively the carefully
selected drugs and then to downsize them to appropriate
drugs.? But such an approach carries an increased risk of
antimicrobial  resistance, further augmented by
prophylactic use of antibiotics rather than therapeutic.”
Ceftriaxone is the most prescribed drug in our study
which is also supported by study of Borrego and
Gleckman,” and is also the most used antibiotic in our
setting. But such prevalent prescription of cephalosporin
and empirical use has contributed to the emergence of
extended spectrum beta- lactamases in gram negative
bacteria, thus making them ineffective in life-threatening
infections and a serious threat worldwide.** The prevalent
prescription of Cephalosporin and Fluoroquinolones in
our survey is the result of limited knowledge about the
selection of appropriate drugs and their pharmacokinetic
and pharmacodynamic, although their use is
unexpectedly good in elderly.

We tried to Identify the reason of prescribing
some particular antibiotics. Fear is found to be the most
important factor. It is followed by complacency and
learning from seniors. Scientific basis with laboratory
support is the last in this queue. Cullinan and his
colleagues in their recently published paper carried out a
meta-analysis of the data in the original articles published
up to the end of April 2013 extracted from Pubmed,
Embase, CINAHL and web of knowledge, found four
factors in potentially inappropriate prescribing which were
the need to please the patient, feeling of being forced to
prescribe, tension between prescribing experience and
prescribing guidelines and prescriber fear. These were re-
interpreted in a line of argument synthesis indicating that
some doctors have self-perceived restrictions with regard
to prescribing appropriately because of a combination of
factors rather than any one dominated factor. However, the
important factors is prescriber fear of insufficient treatment
of infection in our case and can be related to knowledge of
prescriber directly.?

Acknowledgement

Authors are thankful of Aisha Akber and Anum
Fatima for their help in data collection.

Conflict of interest: None declared.

References

1.  WHO. 10 facts on ageing and the life course. (Accessed on
22 February, 2012) Available from URL:
http://mww.who.int/features/factfiles/ageing/en/index.html

Pakistan Journal of Medical Research, 2016 (April — June)


http://www.who.int/features/factfiles/ageing/en/index.html

10.
11.

12.

13.

Pakistan Journal of Medical Research, 2016 (April - June)

Muhammad Tariq Aftab, Hira Tariq

The World Population Prospects. The 2006 Revision.
(Accessed on 8" June, 2016) Available from URL:
http://www.un.org/esa/population/publications/wpp2006/
WPP2006_Highlights_rev.pdf

Gavazzi G, Krause KH. Ageing and infection. Lancet
Infect Dis. 2002; 2(11): 659-66.

Fick DM, Cooper JW, Wade WE, Waller JL, Maclean JR,
Beer Mh. Updating the Beers criteria for potentially
inappropriate medication use in older adult; results of a US
consensus panel of experts. Arch Intern Med 2003; 163:
2716-24.

O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan
C, Gallagher P. STOPP/STARTcriteria for potentially
inappropriate prescribing in older people: version 2. Age
Ageing 2015; 44(2):213-8.

Gallagher P, Ryan C, Byrne S, Kennedy J, O'Mahony D.
STOPP screening tool of older person's prescriptions) and
START (screening tool to alert doctors to right treatment).
Consensus validation. Int J Clin Pharmacol Ther 2008; 46:
72-83.

Maio V, Jutkowitz E, Herrera K, Abouzaid S, Negri G, Del
Canale S. Appropriate medication prescribing in elderly
patients: how knowledgeable are primary care physicians?
A survey study in Parma, Italy. J Clin Pharm Ther. 2011;
36(4): 468-80.

Morrison-Griffiths S, Snowden MA, Pirmohamed M. Pre-
registration nurse education in pharmacology: is it
adequate for the roles that nurses are expected to fulfil?
Nurse Educ Today 2002; 22: 447-56.

Maxwell S, Walley T. BPS Clinical Section Committee.
Teaching safe and effective prescribing in UK medical
schools: a core curriculum for tomorrow's doctors. Br J
Clin Pharmacol 2003; 55: 496-503.

Wood DF. Problem based learning. BMJ 2008; 336: 971.
Boreham NC, Mawer GE, Foster RW. Medical students'
errors in pharmacotherapeutics. Med Educ 2000; 34: 188-93.
Amy Heaton, David J Webb, Simon RIM. Undergraduate
preparation for prescribing: the views of 2413 UK medical
students and recent graduates. Br J Clin Pharmacol 2008 ;
66(1): 128-34.

Tobaiqy M, McLay J, Ross S. Foundation year 1 doctors
and clinical pharmacology and therapeutics teaching. A

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

retrospective view in light of experience. Br J Clin
Pharmacol 2007; 64: 363—-72.

Wall D, Bolshaw A, Carolan J. From undergraduate
medical education to pre-registration house officer year:
how prepared are students? Med Teach 2006; 28(5): 435-9.
Lesar TS, Briceland LL, Delcoure K ,Parmalee JC, Masta-
Gornic V, Pohl H. Medication prescribing errors in a
teaching hospital. JAMA 1990; 263: 2329-34.

Bell M. Antibiotic Misuse: A Global Crisis. JAMA Intern
Med 2014; 174(12):1920-1.

Stuart RL, Wilson J, Bellaard-Smith E, Brown R, Wright
L, Vandergraaf S, et al.Antibiotic use and misuse in
residential aged care facilities. Intern Med J 2012; 42(10):
1145-9.

Patterson JE. Antibiotic utilization: is there an effect on
antimicrobial resistance? Chest 2001; 119(2 Suppl): 426-
30.

Stuart RL, Kotsanas D, Webb B, Vandergraaf S, Gillespie
EE, Hogg GG, et al . Prevalence of antimicrobial-resistant
organisms in residential aged care facilities. Med J Aust
2011 ;195(9): 530-3.

Werner H, Krings D. Characteristics of antibiotic therapy
in the elderly. Fortschr Med 1993; 111(8): 134-8.

Herring AR, Williamson JC. Principles of antimicrobial
use in older adults. - Clin Geriatr Med 2007; 23(3): 481-
97.

Kim JM, Lee Y, Ahn H. National survey of prescribing
patterns and usage analysis of antibiotics in Korea. J
Korean Soc Chemother 2001; 19:105-95.

Borrego F, Gleckman R. Principles of antibiotic
prescribing in the elderly. Drugs Aging 1997; 11(1): 7-18.
Kumarasamy KK, Toleman MA, Walsh TR, Bagaria J,
Butt F, Balakrishnan R, et al. Emergence of a new
antibiotic resistance mechanism in India, Pakistan, and the
UK: a molecular, biological, and epidemiological study.
Lancet Infect Dis 2010; 10(9): 597-602.

Cullin S, O’Mahony D, Fleming A, ByrneS. A meta
synthesis of potentially inappropriate prescribing in older
patients.Drugs Aging2014; 31(8); 631-8.

54


http://www.ncbi.nlm.nih.gov/pubmed?term=O'Mahony%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25324330
http://www.ncbi.nlm.nih.gov/pubmed?term=O'Sullivan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25324330
http://www.ncbi.nlm.nih.gov/pubmed?term=Byrne%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25324330
http://www.ncbi.nlm.nih.gov/pubmed?term=O'Connor%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=25324330
http://www.ncbi.nlm.nih.gov/pubmed?term=Ryan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25324330
http://www.ncbi.nlm.nih.gov/pubmed?term=Ryan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25324330
http://www.ncbi.nlm.nih.gov/pubmed?term=Ryan%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25324330
http://www.ncbi.nlm.nih.gov/pubmed?term=Gallagher%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25324330
http://www.ncbi.nlm.nih.gov/pubmed?term=Maio%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21729112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jutkowitz%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21729112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Herrera%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21729112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abouzaid%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21729112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Negri%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21729112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Del%20Canale%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21729112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Del%20Canale%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21729112
http://www.ncbi.nlm.nih.gov/pubmed/?term=Del%20Canale%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21729112
http://www.ncbi.nlm.nih.gov/pubmed/21729112
http://www.ncbi.nlm.nih.gov/pubmed/?term=37-%09Amy+Heaton%2C+David+J+Webb%2C+and+Simon+R+J+Maxwell+%28BJCP%29Undergraduate+preparation+for+prescribing%3A+the+views+of+2413+UK+medical+students+and+recent+graduates
http://www.ncbi.nlm.nih.gov/pubmed?term=Wall%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16973456
http://www.ncbi.nlm.nih.gov/pubmed?term=Bolshaw%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16973456
http://www.ncbi.nlm.nih.gov/pubmed?term=Carolan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=16973456
http://www.ncbi.nlm.nih.gov/pubmed/16973456
http://www.ncbi.nlm.nih.gov/pubmed?term=Parmalee%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=2325234
http://www.ncbi.nlm.nih.gov/pubmed?term=Masta-Gornic%20V%5BAuthor%5D&cauthor=true&cauthor_uid=2325234
http://www.ncbi.nlm.nih.gov/pubmed?term=Masta-Gornic%20V%5BAuthor%5D&cauthor=true&cauthor_uid=2325234
http://www.ncbi.nlm.nih.gov/pubmed?term=Pohl%20H%5BAuthor%5D&cauthor=true&cauthor_uid=2325234
http://www.ncbi.nlm.nih.gov/pubmed/25285726
http://www.ncbi.nlm.nih.gov/pubmed?term=Stuart%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=22472087
http://www.ncbi.nlm.nih.gov/pubmed?term=Wilson%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22472087
http://www.ncbi.nlm.nih.gov/pubmed?term=Bellaard-Smith%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22472087
http://www.ncbi.nlm.nih.gov/pubmed?term=Brown%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22472087
http://www.ncbi.nlm.nih.gov/pubmed?term=Wright%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22472087
http://www.ncbi.nlm.nih.gov/pubmed?term=Wright%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22472087
http://www.ncbi.nlm.nih.gov/pubmed?term=Wright%20L%5BAuthor%5D&cauthor=true&cauthor_uid=22472087
http://www.ncbi.nlm.nih.gov/pubmed?term=Vandergraaf%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22472087
http://www.ncbi.nlm.nih.gov/pubmed/22472087
http://www.ncbi.nlm.nih.gov/pubmed?term=Patterson%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=11171780
http://www.ncbi.nlm.nih.gov/pubmed/11171780
http://www.ncbi.nlm.nih.gov/pubmed?term=Stuart%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=22060088
http://www.ncbi.nlm.nih.gov/pubmed?term=Kotsanas%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22060088
http://www.ncbi.nlm.nih.gov/pubmed?term=Webb%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22060088
http://www.ncbi.nlm.nih.gov/pubmed?term=Vandergraaf%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22060088
http://www.ncbi.nlm.nih.gov/pubmed?term=Gillespie%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=22060088
http://www.ncbi.nlm.nih.gov/pubmed?term=Gillespie%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=22060088
http://www.ncbi.nlm.nih.gov/pubmed?term=Gillespie%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=22060088
http://www.ncbi.nlm.nih.gov/pubmed?term=Hogg%20GG%5BAuthor%5D&cauthor=true&cauthor_uid=22060088
http://www.ncbi.nlm.nih.gov/pubmed/22060088
http://www.ncbi.nlm.nih.gov/pubmed?term=Werner%20H%5BAuthor%5D&cauthor=true&cauthor_uid=8509007
http://www.ncbi.nlm.nih.gov/pubmed?term=Krings%20D%5BAuthor%5D&cauthor=true&cauthor_uid=8509007
http://www.ncbi.nlm.nih.gov/pubmed/8509007
http://www.ncbi.nlm.nih.gov/pubmed?term=Herring%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=17631229
http://www.ncbi.nlm.nih.gov/pubmed?term=Williamson%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=17631229
http://www.ncbi.nlm.nih.gov/pubmed/17631229
http://www.ncbi.nlm.nih.gov/pubmed?term=Borrego%20F%5BAuthor%5D&cauthor=true&cauthor_uid=9237037
http://www.ncbi.nlm.nih.gov/pubmed?term=Gleckman%20R%5BAuthor%5D&cauthor=true&cauthor_uid=9237037
http://www.ncbi.nlm.nih.gov/pubmed/9237037
http://www.ncbi.nlm.nih.gov/pubmed?term=Kumarasamy%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=20705517
http://www.ncbi.nlm.nih.gov/pubmed?term=Toleman%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=20705517
http://www.ncbi.nlm.nih.gov/pubmed?term=Walsh%20TR%5BAuthor%5D&cauthor=true&cauthor_uid=20705517
http://www.ncbi.nlm.nih.gov/pubmed?term=Bagaria%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20705517
http://www.ncbi.nlm.nih.gov/pubmed?term=Butt%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20705517
http://www.ncbi.nlm.nih.gov/pubmed?term=Balakrishnan%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20705517
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2933358/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2933358/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2933358/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2933358/

