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Abstract

Background: Subsidizing the cost of medicines through insurance schemes increases consumption of medicines and may contribute to irrational use of antibiotics.
Objectives: To describe the systemic antibiotics prescriptions patterns and analyze the determinants of their utilization in the
National Health insurance Scheme (NHIS).
Methods: Established WHO guideline was followed to conduct this cross-sectional retrospective study at University of Nigeria
Teaching Hospital, Nigeria. Data were collected from randomly sampled prescription sheets of one year duration. Logistic regression analysis was performed to determine the predictors of antibiotics prescriptions.
Results: The results are based on 802 sampled out-patients NHIS prescriptions. Average number of medicines per encounter
was 4.0 ± 1.8, whereas 46.9% of antibiotics were prescribed by generic name. Penicillins (most frequently amoxicillin/clavulanate), and nitroimidazole (most frequently metronidazole) were the most commonly prescribed antibiotics with percentage
share of 43.3% and 22.2%. Being <5 years old, and taking more than 4 medicines (OR 2.20, 95% CI 1.37-3.55) were the factors
associated with the highest risk of antibiotics exposure.
Conclusion: There were poly-pharmacy, and non-adherence to generic antibiotic prescriptions. Penicillins (amoxicillin/clavulanate) were the most commonly prescribed antibiotic class. Being < 5 years old, and taking more than 4 medicines were significant
predictors of antibiotics exposure.
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Introduction
Antibiotics are commonly used in the ambulatory and
hospital outpatient settings1. The patterns of use have
been shown to vary between public and private sectors2,3.
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rins as the most frequently prescribed antibiotics in many
clinical settings4-6. Antibiotics are powerful and effective
medicines used for treating infections caused by bacteria. Also known as antimicrobial drugs, antibiotics have
saved countless lives7. In spite of their effectiveness to
treat many bacterial infections, they are frequently used
irrationally to treat viral infections as in many cases of
upper respiratory tract infections8. Generally, irrational
use of medicines is common in Nigeria, resulting in poly-pharmacy, overuse of antibiotics and non-adherence
to the principles of essential drug policy9,10.
In addition, subsidizing the cost of medicines through
health insurance schemes increases consumption of
medicines especially antibiotics, which in turn may contribute to irrational use11. The inevitable consequence of
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and has over 20,000 enrollees. The department of pharmaceutical services is a service arm of the hospital. It
provides pharmaceutical services to both the in-patients
and out-patients that visit the hospital. NHIS dispensing
pharmacy outlet is a dedicated pharmacy that attends to
the medicine and medicine related needs of insured patients. It opens to patients throughout the workdays but
the peak hours for out-patients transactions is from 10.00
am to 1.00 pm. All NHIS essential medicines are accessed
from this pharmacy outlet except injections, creams, ophthalmic drugs, ear preparations, and surgical items which
are accessed from other dispensing pharmacy outlets under NHIS coverage. NHIS prescriptions are filled, kept
and stored in this pharmacy outlet for a minimum period
of one year before disposal. As at time of this study, the
average number of prescriptions dispensed per day was
50, and 4 pharmacists, 2 intern Pharmacists, 1 pharmacy
In order to advise on effective strategies for more ratio- technician, 1 pharmacy assistant, and 1 clerk were worknal prescribing of antibiotics, a better understanding of ing in this pharmacy outlet.
factors with higher likelihood for an individual to have
an antibiotic prescription is essential and development of Study design
targeted intervention programmes aimed at optimizing This was descriptive, cross-sectional retrospective study
that utilized prescription sheets issued to out-patients
their use in those conditions is warranted.
Similar studies done under NHIS in the North East, seen and treated under NHIS at the health care facility
South West, and North West Nigeria had reported irra- between January and December 2013.
tional antibiotics use9,16-18. The current situation in the
University of Nigeria Teaching Hospital (UNTH) with Sampling
respect to prescribing and use of antibiotics under NHIS Systematic sampling with an interval of 20 was used to
is not documented. To our knowledge, no such study has select prescriptions that were included in the study and
been carried out purposively in an outpatient NHIS set- simple balloting was used for the first pick.
ting of the UNTH. Therefore, this study was undertaken
to provide insights into antibiotics prescribing practices Ethical consideration
of the study setting and to gather baseline information Ethical approval was obtained from the Research and
that could serve as basis for designing appropriate inter- Ethics Committee of the hospital before the commenceventions & policies to improve antibiotics prescribing in ment of data collection.
the scheme. The objectives of this study were to describe
the systemic antibiotics prescription patterns and analyze Data collection
The data for this study were collected between Authe determinants of their utilization in the NHIS.
gust-October 2014 from the NHIS out-patient’s prescription sheets of twelve months period of 2013.The
Methods
following information including patient age in years, genSetting
This study was conducted at the NHIS dispensing phar- der, months of prescription, number of all medicines
macy outlet of the UNTH, Ituku-ozalla, Enugu, South prescribed, number of antibiotics prescribed, number of
East Nigeria. UNTH is a tertiary health care facility of NHIS essential antibiotics prescribed, number of NHIS
about 500 bed capacity. It serves as the Teaching Hospital essential antibiotics prescribed by generic name, number
for the Faculty of Medicine of the University of Nigeria of NHIS essential antibiotics dispensed, name of indiand is a participating health care provider in the scheme, vidual antibiotics and therapeutic class were extracted
irrational use of antibiotics is the emergence of antibiotic-resistant pathogens, fueling an ever-increasing need for
new drugs at a time when the pace of antimicrobial drug
development has slowed dramatically12. Antimicrobial resistance is currently the greatest challenge to the effective
treatment of infections globally. Antibiotic resistance not
only leads to waste of health resources but also increases
morbidity and mortality13,14. Therefore, appropriate use
of antibiotics is an essential ingredient in the provision
of quality health care, patient safety, and the rational use
of health resources15 especially in a resource constrained
nation like Nigeria. This underscores the need to monitoring antibiotics use in the scheme where the tendency
for overuse is higher to ensure rational prescribing and
use among health care providers and beneficiaries respectively.
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from the sampled prescription sheets into the pretested sential antibiotics prescribed) X 100
data collection forms.
4. Percentage of antibiotics prescribed from NHIS EML
= (number of antibiotics prescribed from EML ÷ total
number of antibiotics prescribed) X 100.
Data analysis
The WHO drug use indicators investigated in this study 5. Percentage of NHIS essential antibiotics dispensed =
were average number of medicines per encounter, aver- (number of NHIS essential antibiotics dispensed ÷ total
age number of antibiotics per encounter, percentage of number of NHIS essential antibiotics prescribed) X 100
antibiotics prescribed by generic name, percentage of Statistical analysis was done using the Statistical Package
antibiotics prescribed from NHIS essential medicine list for Social Sciences (SPSS) version 21 (SPSS inc. Chica(EML) 2005 edition, and percentage of essential antibiot- go) for Windows® and Microsoft® 2007 Excel package.
ics dispensed15,19. These indicators were specifically cho- The results were presented as mean (standard deviation),
sen because they would provide information on particu- range, frequencies and percentages. Logistic regression
lar areas of interest to the investigators.
analysis was performed to determine the predictors of
antibiotics exposure. Statistical significance was set at p
The values of the prescribing indicators were calculated < 0.05.
as follows:
1. Average number of drugs prescribed per encounter = Results
total number of drugs prescribed ÷ total number of en- A total of 802 prescriptions were successfully analyzed.
All encounters had 3214 drugs with an average of 4 medcounters surveyed
2. Average number of antibiotics prescribed per encoun- icines per prescription ranging from 1-11 medicines. The
ter = total number of antibiotics prescribed ÷ total num- proportion of prescriptions with more than 4 medicines
was 36.4%. Of all the medicines prescribed, 275 were anber of encounters surveyed
3. Percentage of NHIS essential antibiotics prescribed by tibiotics and 46.9% of these antibiotics were prescribed
generic name = (number of NHIS essential antibiotics by generic name, whereas 82.9% were prescribed from
prescribed by generic name ÷ total number of NHIS es- NHIS EML as shown in Table 1.
Table 1: Antibiotics prescribing indicators
Medicine Prescribing Indicator
Average number of medicines per prescription (Mean ± SD)
Average number of antibiotics per encounter(Mean ± SD)
Percentage of antibiotics prescribed by generic name (%)
Percentage of antibiotics prescribed from NHIS EML (%)
Percentage of antibiotics dispensed (%)

Value
4.0 ± 1.8
1.3 ± 0.5
46.9
82.9
72.4

SD = Standard Deviation

A total of 211 encounters contained at least an antibiotic. antibiotics was 33.9 ± 19.3 years with majority within the
Majority of patients that were prescribed antibiotics were age group of 12-59 years (72.5%). Most of the antibiotics
females (57.3%) The mean age of patients exposed to were prescribed in the second quarter of the year (34.6%)
as shown in Table 2.
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Table 2: Distribution of prescribed antibiotics in various
age groups, gender and period of the year
Variable
Age Group (Years)

Gender
Period of the Year

<5
5-11
12-59
≥60
Female
Male
1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Table 3 shows the prescribing rate for each individual
antibiotic. Penicillins (43.3%), nitroimidazoles (22.2%)
followed by floroquninolones (20.0%) were the most
commonly prescribed antibiotic classes. Amoxicillin/
clavulanate, and metronidazoles were the most frequently

Antibiotics Prescribed n (%)
20 (9.5)
25 (11.8)
153 (72.5)
13 (6.2)
121 (57.3)
90 (42.7)
65 (30.8)
73 (34.6)
62 (29.4)
11 (5.2)

prescribed in the penicillins, and nitroimidazoles (73.1%
vs 78.7%) therapeutic class categories respectively. Conversely, the tetracyclines, sulphonamides, and the lincosamides were rarely prescribed, accounting for only 4.0%
of the total antibiotics surveyed.

Table 3: Overall antibiotics prescription patterns (N =275)
Antibiotic Class n (%)
Penicillins 119(43.3)

Nitroimidazoles 61(22.2)
Floroquinolones 55(20.0)
Macrolides 14(5.1)
Cephalosporins 14(5.1)

Tetracyclines 5(1.8)
Sulphonamide 5(1.8)
Lincosamide 1(0.4)
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Antibiotic Name
Amoxicillin+Clavulanate
Amoxicillin
Ampicillin+Cloxacillin
Flucloxacillin
Ampicillin+Sulbactam
Metronidazole
Secinidazole
Tinidazole
Ciprofloxacin
Levofloxacin
Ofloxacin
Erythromycin
Azithromycin
Clarithromycin
Cefixime
Cefpodoxime
Cefuroxime
Cephalexin
Doxycycline
Tetracycline
Cotrimoxazole
Clindamycin

n (%)
87 (31.6)
21(7.6)
7 (2.5)
3 (1.1)
1 (0.4)
48 (17.5)
10 (3.6)
3 (1.1)
36 (13.1)
14 (5.1)
5 (1.8)
6 (2.2)
5 (1.8)
3 (1.1)
6 (2.2)
4 (1.4)
3 (1.1)
1 (0.4)
4 (1.4)
1 (0.4)
5 (1.8)
1 (0.4)
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Table 4 shows that out of the surveyed antibiotic prescriptions, 70.5% contained one antibiotic, 28.4% contained two antibiotics, while 1.0% contained three antibiotics. Amoxicillin/clavulanate contributed the highest
share (43.0%) in the monotherapy group, Amoxicillin/
clavulanate plus metronidazole (33.7%) was the most prescribed in the dual antibiotics combination category.
Table 5 summarized the results of the antibiotic utiliza-

tion determinants analysis. Age of the patients, and number of medicines per patient encounter were the main
determinants of antibiotics exposure. In particular, being
between 12–59 years old (OR 0.44, 95% CI 0.24 - 0.83),
and ≥ 60 years old (OR 0.21, 95% CI 0.09 - 0.50) were
significantly associated with least risk of antibiotics exposure, whereas taking more than 4 medicines was significantly associated with the highest risk of antibiotics
exposure (OR 2.20, 95% CI 1.37 - 3.55).

Table 4: Prescribed antibiotics mono- and combination therapies
Variable
Monotherapy N = 149

Antibiotics
Amoxicillin/Clavulanate
Ciprofloxacin
Amoxicillin
Ampicillin/Cloxacillin
Erythromycin
Cefixime
Levofloxacin
Others
Amoxicillin/Clavulanate+Metronidazole
Ciprofloxacin+Metronidazole
Amoxicillin+Metronidazole
Levofloxacin + Secinidazole
Amoxicillin/Clavulanate+ Secinidazole
Cefpodoxime+Metronidazole
Doxycycline+Metronidazole
Others
Doxycycline+Metronidazole+Levofloxacin

Dual therapy N = 60

Triple therapy N = 2

n (%)
64 (43.0)
24 (16.1)
13 (8.7)
6 (4.0)
6 (4.0)
5 (3.4)
5 (3.4)
26(17.4)
19 (31.8)
11(18.3)
7 (11.7)
6 (10.0)
2 (3.3)
2 (3.3)
2 (3.3)
11(18.3)
2 (100.0)

Table 5: Determinants of antibiotic exposure
Variable
Age group(years)

Gender
Period of year

Number of
Medicines per
Encounter
*Significant at P < 0.05

2360

<5
5-11
12-59
≥60
Women
Men
1st Quarter
2nd Quarter
3rd Quarter
4th Quarter
1-2

OR (95% CI)
Reference
0.70 (0.32 - 1.50)
0.44 (0.24 - 0.83)
0.21 (0.09 - 0.50)
Reference
1.26 (0.92 - 1.74)
Reference
0.79 (0.54 - 1.17)
0.92 (0.61 - 1.39)
1.16 (0.54 - 2.50)
Reference

3-4
≥5

1.63 (1.02 - 2.62)
2.20 (1.37 – 3.55)

P value
0.350
0.006*
0.001*
0.152
0.237
0.690
0.711

0.042*
0.001*
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Discussion
This retrospective study shows high average number of
medicines per prescription and low generic antibiotic
prescribing, while more than two-third of the antibiotics
surveyed were prescribed from NHIS EML. Majority of
patients prescribed antibiotics were within the age group
of 12-59 years; while more than one-half of the total
prescriptions were written for females. The highest antibiotics prescription rate was recorded in the second quarter of the year. Penicillins followed by nitroimidazoles
were the most prescribed antibiotic therapeutic classes,
whereas amoxicillin/clavulanate followed by metronidazole was the most prescribed individual antibiotics. More
than two-third of all antibiotics encounters constituted
monotherapy. Age less than 5 years old and prescribing
more medicines significantly increased the probability of
receiving an antibiotics prescription.
The mean number of prescribed medicines found in this
study was 4.1. This result is similar to 4.1 and 3.8 reported by studies that were conducted in the NHIS of tertiary healthcare facilities in the South West, and North
West Nigeria respectively17,18. In contrast, a comparison
of drug prescribing practices during a pre- and post-insurance era in a Nigerian hospital found the mean prescribed drugs to be 3.0 and 2.6, respectively16. Another
study conducted in the NHIS of a tertiary healthcare facility in the North East Nigeria recorded a value of 3.49.
The difference between the value reported by our study
and these previous studies could be due to geographical
variations, differences in prescribing habits and study settings. However, a study conducted under NHIS in Ghana
reported a much lower value of 2.920. This lower value
could be due to engagement of relevant stake holders on
rationale prescribing habit in Ghanaian Health Insurance
Scheme. Thus, the high average number of medicines per
prescription in our study suggests poly-pharmacy. Poly-pharmacy increases the risk off unwanted side effects
and of dangerous interactions between different medicines. The proportion of prescriptions that had more
than 4 medicines was 36.4%. The level of poly-pharmacy in this study is comparable to 32.4% reported in the
South West Nigeria17, but contrary to 14.1% recorded in
North Central Nigeria21, 55.6% in Ghana22, and 47.9% in
Cameroon23 respectively.
The percentage of generic antibiotics prescribed was
46.9%, which is considerably lower than the standard of
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100%. This finding represents a severe underuse of generic antibiotics in the study setting. This result is consistent with the range of 45.8% - 57.0% reported by previous studies on general NHIS prescription audits9,16-18
and non-NHIS prescription audits conducted in different
parts of Nigeria21,24 and health insurance studies in Sudan that found 54.2% and 38.5% respectively25,26. When
compared with the result of an earlier study done in another West African country, our value was far lower than
99.8% found in the NHIS in Ghana20. These much lower
values were reported in Nigerian NHIS despite the fact
that NHIS was established on generic medicine policy, in
order to reduce health care cost on medicines. Therefore,
these findings in Nigerian NHIS suggest poor implementation of this policy by relevant stakeholders. The implications of low generic use are primarily the wastage of
scarce health resources and a decrease in access to pharmaceuticals because of an affordability barrier.
The concept of essential medicines was introduced to
help streamline the number of medicines deployed within the health care system in order to improve rational prescribing and reducing health care costs. In this current
study, 82.9% of all prescribed antibiotics were from the
Nigerian NHIS EML. This is close to 91.0% reported by
a study on general NHIS prescription audits in the North
West Nigeria18. An NHIS study done in Sudan found
99.3% adherence to EML25. These findings indicate that
there is still enough room for improvement in order to
attain the 100% benchmark in our study setting. A study
conducted in Ghana demonstrated that it is feasible to
achieve an absolute adherence (100%) to EML in health
insurance scheme20. The reason for this full adherence is
because the Ghanaian insurance scheme reimburses only
medicines prescribed from NHIS EML. Therefore, Nigerian NHIS should take cue from its Ghanaian counterpart
and restrict medicines reimbursement to only medicines
contained in the scheme’s EML.
The current study showed higher antibiotic prescriptions
for females than males consistent with the finding of a
previous study done in Ghana20. Patients aged between
12-59 years had the highest antibiotic prescriptions when
compared to other age groups and most of these antibiotics were prescribed in the second quarter of the year.
This result is incongruent with the Ghanaian study that
reported highest antibiotic prescriptionsfor patients below 5 years and in the first quarter of the year respectively20.
2361

Our study revealed that penicillins followed by nitroimidazoles were the most prescribed antibiotic classes. This
pattern is similar to the report of earlier study conducted
in North West part of the country27, but contrary to the
findings of other similar Nigerian studies21,28,29, and study
done in a neighboring Cameroon23. Amoxicillin/clavulanate followed by metronidazole was the most frequently
prescribed individual antibiotics comparable to amoxicillin, and metronidazole reported by similar non-insurance studies27,29. This result is not in agreement with the
findings of non-insurance studies done in other parts of
the country28,30,31 and Ghana22. The preference of Amoxicillin/clavulanate over other most prescribed antibiotics
could be increasing affordability due to health insurance
coverage.

firmed that the exposure to antibiotics in children under 5 years of age is exceptionally high35. Studies from
Portugal, Jordan, and Ethiopia also reported very high
antibiotics exposure in children under 5 and fewer than
6 years of age36-38. Furthermore, this study revealed that
increasing the number of medicines per encounter also
increased the risk of receiving an antibiotic prescription.
This finding suggests that antibiotics contribute significantly to poly-pharmacy recorded in this study.

Age groups 12-59 years and 60 years and above have
lower risk of antibiotic exposure. This result is similar to
the finding of a study conducted in Ghana20. This finding could be due to high prevalence of acute diarrhoeal
disease and respiratory tract infections among children
under 5 years in Nigeria34. Studies done in Nigeria con-
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Limitations
Only prescribed antibiotics were studied, drug prescription does not guarantee actual use. Secondly, the findings
apply to only NHIS at the UNTH, and may thus be not
representative of other NHIS settings in Nigeria which
restricts generalization of the findings. Lastly, the study
Overall, 70.6% patients were treated with antibiotic findings may not reflect the current antibiotics prescribmonotherapy comparable with 96.5% reported by an In- ing practice of the setting studied due to time lag between
dian study32, but contrary to 38.1% found by a similar data collection and publishing of findings.
study conducted in the South East Nigeria31 and 39.5%
reported by an Ethiopian study33. The antibiotic combi- Conclusion
nation pattern showed that a combination of amoxicillin/ There were poly-pharmacy and non-adherence to generclavulanate plus metronidazole (31.7%) had the highest ic antibiotic prescribing, whereas prescribing antibiotics
share among the dual therapy prescriptions comparable from the essential medicine list was commendable but
with other studies that reported amoxicillin and metro- fell below the 100% of the NHIS guideline. Penicillins
nidazole in the North West and South South Nigeria27-29, followed by nitroimidazoles were the most commonly
but contrary to ciprofloxacin plus metronidazole record- prescribed antibiotic classes, whereas amoxicillin/clavued in Ghana22. Levofloxacin plus metronidazole plus lanate, and metronidazole were the most predominately
doxycycline were the only triple combination recorded in prescribed individual antibiotics. Amoxicillin/clavulanate
the current study contrary to ciprofloxacin plus metro- plus metronidazole was the most commonly prescribed
nidazole plus doxycycline, and amoxicillin plus metroni- antibiotic combination. Age, and number of medicines
dazole plus doxycycline (21.5%) reported in North West per encounter were significant determinants of antibiotic
Nigeria27,28. The differences in the observed prescribing exposure.
patterns might be due to their availability in the hospital,
differences in pathogen characteristics, physicians’ antibi- Funding
otic prescribing practices, antibiotic demand and patient This research did not receive any specific grant from
characteristics, cultural and socioeconomic factors, and funding agencies in the public, commercial, or not-forprofit sectors.
healthcare and legal environment.
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