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Abstract

Introduction: antibiotic overprescribing is associated with antibiotic resistance
worldwide but worst in developing nations. Minimal information exists on the antibiotic
prescribing habits of essentially all cadres of healthcare workers in Nigeria, but
particularly primary healthcare (PHC) workers. Our aim was to explore antibiotic
prescribing habits of Nigerian primary healthcare workers in the context of increasing
antibiotic resistance which has a direct effect on healthcare associated infections
(HCAIs) and patient safety worldwide.

Methods: a questionnaire-based cross-sectional study was conducted among 442
primary healthcare workers across three Northern Nigerian states of Gombe, Sokoto
and Kwara. Data obtained was analysed using SPSS version 20.

Results: antibiotic prescription rate was 98.2%. The most commonly prescribed
antibiotics were amoxicillin (71.7%) and ampicillin/cloxacillin (70.1%) while the least was
meropenem (4.1%). Major indicators of antibiotics abuse include unconfirmed typhoid
fever (96.1%), non-specific vaginal discharge (95.4%), fresh trauma wound (91.3%), non-
specific diarrhoea (87.1%) and common cold (85.9%). Additionally, about one-third of
the respondents also routinely prescribe antibiotics to healthy birds (31.5%) and
animals (18.3%). Identified reasons attributed to antibiotic overprescribing from the
participants” perspectives include lack of awareness (87.0%), lack of penalty (79.4%),
desire to help patients (76.5%), pressure from sales representatives (61.0%) and
patients” pressure (58.3%). Overall, majority (85.8%) of respondents agrees that
overprescribing is a cause of antimicrobial resistance.

Conclusion: overprescribing of antibiotics is common among PHC workers and could
contribute significantly to the rising scourge of antimicrobial resistance and poses a
threat to patient safety and associated increased burden of HCAIs.

Introduction -

Antibiotic overprescribing is associated with antibiotic resistance worldwide.
Healthcare Associated Infections (HCAIs) are commonly due to multidrug resistant
(MDR) pathogens, constituting a major threat to global patient safety. Disparities in
prescribing habits exist both geographically and among different categories of
healthcare workers due to different factors and determinants. Developing countries
such as Nigeria could potentially harbour one of the highest burdens of
antimicrobial resistance (AMR) due to indiscriminate and inappropriate prescribing
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antlblotlcs are poorly regulated at all healthcare levels in Nigeria. antimicrobial
resistance (AMR) is associated with poor outcome among patients and constitutes a
significant global public health burden, which is worst in developing countries where
antimicrobial prescriptions are poorly or never regulated at all levels [1,2]. The
burden of AMR is rising and without proper intervention, about 10 million lives may
be lost annually by the year 2050 [2]. Several reasons have been attributed to the
development of AMR besides the intrinsic traits of some microorganisms. Antibiotic
resistance (ABR) has to do with failure of antibiotics to treat bacterial infections and
is a subset of AMR which encompasses resistance to all antimicrobial agents
including antifungal, antiviral and antiparasitic agents. Among the modifiable causes
of antibiotic resistance is misuse and abuse of the drugs through unnecessary
prescribing at all levels of healthcare delivery [2, 3]. The overall consumption of
antibiotics in any community is a major determinant of development of AMR by
most pathogens [4]. Antibiotic prescribing at community levels is generally under-
reported worldwide compared to hospital based prescriptions [4]. Only a few
community-based surveillance reports on antibiotic use and prescribing habits have
highlighted the importance and potential role of such approach in providing
valuable information necessary for the fight against AMR [4, 5]. At the community
level, up to 75% of antibiotic used in both humans and animals are of unproven
clinical relevance [6]. Studies to determine the appropriateness or otherwise of
antibiotic prescribing have continued to explore all approaches to highlight the huge
burden and challenges embedded in this all-time global threat to patient safety and
to proffer possible solutions.

Regulating the sales, prescription, and consumption of antibiotics is the primary
approach in conserving antibiotics through stewardship programmes [1,2,7]. This
has substantially succeeded in many developed nations, mainly due to stronger
health systems and regulations [7]. Although some efforts are being made in few
hospitals, albeit with minimal success in developing nations, the vast majority of
prescribers are within the communities and mainly among the primary healthcare
workers. The PHC workers are largely ignored in most efforts at combating AMR in
Nigeria. In northern Nigeria, most patent medicine stores, and primary healthcare
services are handled by community health extension workers (CHEWS) who also
form the majority of first-line antibiotic prescribers. The CHEWs receive only a
minimal training on antimicrobial use and prescribing and allowed to manage few
commonly encountered clinical conditions based on the National Standing Orders
for Community Health Officers/Community Health Extension Workers [8]. Although
there exist a relatively old national drug policy, Nigeria has virtually no functional
and/or well circulated national antibiotic policy which is equally absent or non-
functional in most hospitals [9]. Regulations and guidelines on the sales,
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(PPPMVL) and the PCN’s Approved Patent Medicines List with minimal adherence by
the relevant healthcare personnel including the CHEWs [10-12].

In Nigeria, there is near absence of prescription monitoring and prescription only
medicines (POM) such as antimicrobials are easily accessed over-the-counter (OTC)
in pharmacies and by patent proprietary medicines vendors (PPMVs) [13]. Virtually
all healthcare workers (e.g. doctors, nurses, pharmacists, medical laboratory
scientists, CHEWs) and many members of the general public do prescribe or
purchase all classes of antibiotics due to relative accessibility/availability and poor
monitoring. Antibiotic prescribing to healthy food animals for enhanced growth and
other reasons is also a growing challenge to antibiotic stewardship in Nigeria [14].
Wrong diagnosis on the basis of unreliable clinical evidence or unconfirmed
diagnosis of some clinical conditions like typhoid fever and vaginal discharge have
led to misuse and abuse of antibiotics with potential consequences of ABR
especially in developing nations where laboratory support is weak, absent or grossly
underutilized [15,16]. Poor antibiotic prescribing habits have also been associated
with other misdiagnosed clinical conditions such cough/common cold and diarrhoea
(which could be of viral aetiology) leading to the development of ABR [17]. The aim
of our study was to determine the antibiotic prescribing habits of Nigerian primary
healthcare workers (CHEWSs) in the context of growing antibiotic resistance as a
threat to patient safety globally. Findings from this study could subsequently trigger
many research and intervention works with resultant improvement in antibiotic
prescribing habits/practices at the PHC level for better patient safety.

Methods A W

This was a descriptive cross-sectional study in which self-administered paper-based
questionnaires were distributed among 442 primary healthcare workers across
three Northern Nigerian states of Gombe, Sokoto and Kwara (representing the
north-east, north-west and north-central geopolitical regions of the country
respectively). The populations of the three states based on the 2006 national
population census are Gombe (2,365,040), Sokoto (3,702,676) and Kwara (2,365,353)
[18]. Sample size was determined using the Cochran’s formula [19] for single
population proportion. Prevalence was assumed at 50% while 80% power and 95%
confidence intervals were considered, and a minimum sample size of 384 was
obtained. Six hundred questionnaires were administered out of which 422 were
retrieved. A convenience sampling method was used to administer questionnaires
to all participants who verbally consented to take part in the study. Recruitments
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administered independently to all consenting and consecutive primary healthcare
workers across the three states without any interference or inducements. The
questionnaire was validated using a pilot survey involving 20% of the participants
prior to subsequent administration, with satisfactory results. primary healthcare
(PHC) workers who are not CHEWs (e.g. doctors, nurses and pharmacists) were
excluded from the study. Questionnaires were retrieved by the same research
assistants who administered them. Some relevant survey questions are as
highlighted in Table 1 below. Data obtained was analysed using SPSS version 20 to
obtain frequencies, proportions and percentages as presented in tables and charts
below. Ethical approval for the study was obtained from the research and ethics
committee of the Federal Teaching Hospital Gombe (FTHG); NHREC/25/10/2013 and
permission received from relevant state primary healthcare development agencies.
Privacy and confidentiality of the information provided by participants was
maintained all through the study.

Results A Vv

We recruited 442 participants aged 20 to 58 years with a mean age of 37 years.
About two-third; 60.9% (269/442) of the participants were males. None of the
participants was a medical doctor, nurse practitioner or pharmacist. All the
respondents are CHEWS working in PHCs and majority 310 (72.4%) hold only the
certificate or diploma qualifications while the remaining have additional
qualifications in other health-related disciplines. Most (71.2%) of the respondents
have been in practice for a period between 1 to 15 years, and almost all (98.2%)
prescribe antibiotics. About 18.3% of the respondents prescribe antibiotics to
healthy animals. Majority (85.8%) of the participants are aware that wrong antibiotic
prescribing could lead to AMR and up to 76.1% knows about the existence MDR
pathogens. The patterns of prescription of selected antibiotics and possible reasons
for antibiotic misuse among the prescribers were as highlighted in Table 2 and
Table 3, respectively. Figure 1 and Figure 2 summarize the level of awareness,
access and adherence to available guidelines to prescribing and some possible
reasons for lack of adherence to prescribing guidelines among the respondents.

Discussion A W

This study confirms that almost all CHEWs in northern Nigeria prescribe antibiotics
while majority (86.4%) agree on the need for regulations/guidelines, while about 2/3
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and suboptimal adnherence to guidelines IS NOt an uncommon feature In DO
developing and advanced settings [20,21]. As reported in some studies, our findings
identified perceived reasons for not obeying the guidelines to include lack of
awareness, absence or non-implementation of penalties, pressure from
patients/sales representatives and the urgent/intense desire to assist patients [22].
In most developing nations such as Nigeria, factors such as the influence of
pharmaceutical representatives and non-existent or weak policies/guidelines have
all been identified as contributory to antibiotic overprescribing with resultant rise in
AMR [4,23]. Patients” pressure for prescribing even against the objective judgement
of the prescribers as identified in more than half of our respondents (57.4%) is a
well-known driver of irrational antibiotic prescribing [24,25]. Other reasons
identified to contribute to inappropriate antibiotic prescribing include diagnostic
uncertainty, poor/inadequate knowledge base, overstock/near expiry drugs, and
financial considerations [25].

Although there are few hospitals in Nigeria that are making efforts at establishing
antibiotic stewardship programmes, prescribers at the primary healthcare settings
are virtually not regulated/monitored and have been observed to prescribe almost
all classes of antibiotics without any restriction just as obtained in other low and
middle income countries (LMICs) [4,26]. This poses a major threat to patient safety
as it could potentially be a major driver to the development of antibiotic resistance
in Nigeria. The national standing orders for community health officers
(CHOs)/community health extension workers (CHEWS) provides uniform guidelines
and allows for the use of few selected/essential antibiotics (e.g. cotrimoxazole,
amoxycillin, ampiclox e.t.c.) for certain medical conditions to be treated at the
primary healthcare level.[8] Adherence to this guideline is suboptimal in virtually all
states of the federation. Frequency of antibiotic prescription especially among
primary healthcare workers with 98.2% as observed in this study further confirms
the high level of antibiotic prescribing in Nigeria compared to other countries
including reports among doctors in tertiary hospitals [23,27,28]

Inappropriate antibiotic prescribing for different clinical conditions is a well-known
habit with acute respiratory tract and related infections constituting the majority in
both developed and developing countries [3,6,24,28-30]. In this study, unconfirmed
typhoid fever, non-specific vaginal discharge, fresh trauma wound, non-specific
diarrhoea and common cold attracted the most among the inappropriately
prescribed antibiotics. Many of these have not been reported in most studies, as
they are not conventional indicators for antibiotic usage. However, our study
identifies these wrong indicators, which are mainly symptoms of not necessarily
infections resulting to inappropriate antibiotic prescribing. Clinical diagnosis of
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development/burden of AMR is similar and even worst in the Nigerian context [29].
This study identifies amoxycillin, ampicillin/cloxacillin and metronidazole as the
most frequently prescribed antibiotics in similarity to some outpatient settings but
different from other hospital based studies which had cephalosporins, penicillin and
aminoglycosides as the most common [20,26,27,29-31]. Availability of oral
formulations which is favoured in community prescriptions may have been a major
determinant in the general context but presence/use of guidelines in the more
developed settings.

The unnecessary use of antibiotics in agriculture especially in animal husbandry has
been identified as one of global threats to the fight against AMR [6]. Compared with
the 20% for therapeutic use, antibiotic use in agriculture has increased up to 80%
for prophylaxis and growth promotion [6]. With up to 18.3% of participants in this
survey prescribing antibiotics to healthy animals and birds, it could probably be a tip
of the iceberg and higher values may be obtained if larger scale studies are
conducted. The concept of “on health” is now more than ever before required for a
more holistic approach to addressing this global menace of AMR at all levels. This
has been explored by a study in Nigeria with conclusion of a strong link between
AMR and agriculture, which highlight the potential for worst situations if appropriate
measures are not taken [14]. This study is limited to only CHEWs among all other
healthcare workers and restricted to three states in Northern Nigeria. It has also not
considered prescribers among veterinary health professionals and other members
of the public who also consume antimicrobials. Additionally, the study used a
convenience sampling method, thereby making it not generalizable. Implementation
and improvement on existing legislation with continuous training and retraining of
all healthcare workers on the dangers of antimicrobial resistance is paramount for
better prescribing habits in Nigeria. There is need to establish and institutionalize
antimicrobial stewardship programmes at all levels of healthcare delivery, both
within the healthcare facilities and the communities. A “One Health” approach
involving legislatures, regulatory agencies (such as PCN), law enforcement agents
and the healthcare workers with concerted and harmonized efforts is likely an easy
and realistic means of addressing this menace from the roots.

Conclusion A W

The context of AMR as a threat to patient safety has drawn the attention of the
world as it continues to increase in magnitude especially due to rising effect of
indiscriminate/inappropriate antibiotic prescribing. In developing nations, the
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emphasis on the spectrum and indications for the various antibiotics prescribed.
The high level of antibiotic use for wrong indications with background weak/non-
functional regulations among the primary healthcare prescribers further buttresses
the need for a more holistic approach in solving the problem of AMR in Nigeria and
beyond.

What is known about this topic

* Poor antibiotic prescribing practices are major drivers of antimicrobial resistance;

e Multidrug resistant pathogens contribute significantly to the burden of HCAIs and
poor patient safety indices;

* Improvement in antibiotic prescribing habits through implementing sound
regulations and antimicrobial stewardship programmes using the concept of “one
health” will ensure better patient safety at all levels.

What this study adds

* Primary healthcare workers constitute a major bulk of antibiotic prescribers in
Nigeria;

* There are poor prescribing habits and suboptimal adherence to
guidelines/regulations among CHEWSs in northern Nigeria;

¢ There is need to strengthen antimicrobial stewardship programmes at primary
healthcare levels as a major component in the fight against antimicrobial resistance.
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