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ABSTRACT

Objectives There are limited data on factors influencing
antibiotic prescription among insured patients. We
assessed for correlates of an antibiotic prescription among
insured patients.

Design A cross-sectional study.

Setting The study was conducted at the National Health
Insurance Fund offices, Dar es Salaam, Tanzania.

Data source We captured data from the claim forms,
containing inpatient and outpatient treatment information
for insured patients, for the month of September 2019.
Outcome variable Receipt of an antibiotic prescription.
Exposure variables Age, sex, diagnosis, prescriber
qualification, health facility level, ownership and
department were exposure variables. Predictors of receipt
of an antibiotic prescription were determined by Poisson
regression analysis.

Results 0f 993 analysed patients, the mean (+SD) age
was 36.3 (+23.2) years, 581 (58.5%) were females and
535 (53.9%) were adults. The prevalence of antibiotic
prescription was 46.4% (95% Cl 42.8% to 50.0%). Strong
predictors of an antibiotic prescription were being a child
(1.7,95% Cl 1.3 to 2.2); acute upper respiratory tract
infection (URTI) of multiple and unspecified sites (1.6,
95% Cl 1.3 to 1.4); chronic rhinitis, nasopharyngitis and
pharyngitis (4.0, 95% Cl 2.4 to 6.4); being attended by

a clinical officer (1.9, 95% Cl 1.2 to 3.0); attending a
health centre (1.5, 95% Cl 1.1 to 2.0); attending a public
facility (1.2, 95% Cl 1.0 to 1.4) and visiting an inpatient
department (2.0, 95% Cl 1.2 t0 3.4).

Gonclusions Among insured patients, being a child,
acute URTI, being attended by a clinical officer or dental
therapist, being attended by an assistant medical/

dental officer, attending a health centre or a district
hospital, attending a public health facility and visiting

an inpatient department predicted an antibiotic
prescription. Incorporation of these findings in revisions
or establishment of targeted antimicrobial stewardship
programmes may lead to better antibiotic prescribing
practices that are critical for combating antibiotic
resistance.

INTRODUCTION

Curtailing  antibiotic ~ consumption  is
important to global health. Antibiotic use
and misuse may predispose to development

, Philip Sasi, Sabina Mugusi

STRENGTHS AND LIMITATIONS OF THIS STUDY

= To our knowledge, this is the first study in Tanzania
to address predictors of receipt of an antibiotic pre-
scription among insured patients.

= Insured patients being an increasing patient pop-
ulation in recent times and its anticipated risk of
polypharmacy, studying antibiotic utilization in this
group is important.

= Being a cross-sectional design, our study, does not
account for seasonal variations in antibiotic use, it
lacks robustness in establishing causality, and is
less generalizable.

= Our data does not account for rejected claim forms,
thereby making the results less generalizable.

= We did not adjust for specific confounders, all vari-
ables with p < 0.2 were entered in the multivariable
regression to model the receipt of an antibiotic pre-
scription. We, therefore interpret our findings with
caution.

of resistant bacteria.'™ Furthermore, it is esti-
mated that half of the prescribed antimicro-
bials are inappropriate.” We should strive to
preserve antibiotics at all costs by providing
a balance between access and excess as both
have detrimental consequences. Delayed
access may promote mortality from bacterial
infections while excessive use increases selec-
tion pressure thereby favouring the develop-
ment of resistant strains.® Increased antibiotic
exposure in healthcare settings is among the
key modifiable drivers of antibiotic resis-
tance.”®

Emergence and spread of antibiotic-
resistant bacteria far outweigh the speed
with which newer antibiotics receive market
approval.” Humans, animals, as well as the
surroundings, face the catastrophic conse-
quences of antibiotic resistance."’ "' The
consequences of which are associated with
higher morbidity, longer duration of hospital
stay, higher mortality rates and increased
healthcare cost.'* ¥ These consequences
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are more pronounced in low/middle-income countries
(LMICs) due to burden of infections, limited resources,
poor health system, and weak regulatory enforcement to
oversee antibiotic quality assurance, prescriptions and
dispensing outlets.”

In Tanzania, resistance to commonly prescribed antibi-
otics was demonstrated in up to 60% of B-lactamase bacte-
rial isolates from inpatients and outpatients attending a
tertiary healthcare facility.'* In another study, 43.3% of
Staphylococcus aureus nasal isolates from inpatients, which
are resistant to methicillin, were also resistant to second-
generation cephalosporin, cefoxitin.'”” Some studies in
children found bacterial pathogens resistant to multiple
antibiotics.'® ' Therefore, the need for curbing antibiotic
prescriptions so as to contribute in the fight against anti-
biotic resistance is warranted.

It has been argued that the more we procrastinate
on taking urgent action to protect the current antibi-
otics we have, the more difficult and expensive it will
be to tackle antibiotic resistance in the future.”® To
combat the problem of increased use of antibiotics and
its consequence, building capacity in areas of antimi-
crobial stewardship programmes (ASPs) and infection
control is important.'”*" Globally, ASPs in hospitals
have shown promise in reducing irrational antibiotic
prescriptions. However, implementation challenges and
heterogeneity in structures for antimicrobial stewardship
in LMICs emphasise the need for tailored stewardship
programmes.* **

It is known that factors from healthcare providers,
patients and the health system may influence the antibi-
otic prescription rate. Moreover, there are limited data
regarding local factors influencing receipt of an antibi-
otic prescription among insured patients in Tanzania.
This poses a key barrier in developing and implementing
targeted ASPs. We conducted a study to identify factors
that influence receipt of an antibiotic prescription among
insured patients. ASPs in LMICs are often not compre-
hensively implemented and this may be partly because
of a lack of resources and awareness of local important
factors that influence antibiotic prescription.**

MATERIALS AND METHODS

We did a cross-sectional study of antibiotic prescription
to patients insured by the National Health Insurance
Fund (NHIF) involving claim forms submitted to the
fund by health facilities in Dar es Salaam City Council
(formerly Ilala municipal council) in Dar es Salaam. We
chose insured patients because of having a high anti-
biotic prescription prevalence.”*® Moreover, there are
limited data on factors influencing receipt of an antibi-
otic prescription among this group. Part of the meth-
odology has previously been published.?” Briefly, data
collection from the claim forms was accomplished using
a specially designed form. All forms submitted for claims,
containing inpatient and outpatient information, in the
period of 1 month of September 2019, were included in

the study. Each claim form submitted to the insurance
fund represented a request for payment or reimburse-
ment for a single patient visit after receiving a service
by a provider. A decade average of reimbursement rate
is about 98.0%.%® Prescribers and designated healthcare
workers at the respective health facility could access the
claim forms and prepare them before submitting to
the insurance fund. We accessed only the claim forms
processed by the fund for paying the healthcare facilities
for the services they have offered in the respective month
of September. We could not access rejected claim forms,
so they were not part of our sampling frame. We excluded
forms for patients attended by physiotherapists or occu-
pational therapists as they were not prescribers.

Claim forms for 378 patients were our initial sample
size and were obtained by assuming 67.7% as prevalence
of receiving an antibiotic prescription,® a margin of error
of 5% and a 10% chance of incomplete forms.” However,
in view of readily available patient claim forms, absence
of additional risk to patients and affordability of data
collection process, the planned sample size was increased
to claim forms for 1100 patients. This was done in order
to obtain precise estimates and to have enough data for
subgroup analysis with adequate statistical power. Claim
forms included in the study were selected randomly®
from the eligible forms (2A and B) for the month of
September 2019 submitted to NHIF headquarters.

The dependent variable was receipt of an antibiotic
prescription. It was a no/yes dichotomous variable. A no/
yes question was recorded whether the client received an
antibiotic prescription during the health facility visit. The
independentvariables were sociodemographic (sex (male,
female), age (child <18 years, adult (18 years and above
but <60 years), elderly (=60 years) ), level of health facility
(dispensary, health centre, district hospital, regional
referral hospital, national referral hospital), ownership
of health facility (public vs private), final International
Classification of Diseases, Tenth Revision (ICD-10) diag-
nosis code, department visited (inpatient vs outpatient),
surgical procedure, polypharmacy (optimal number
of drugs per encounter <3), generic name prescribing
(optimal 100%), safe injection prescribing (encounter
with an injection prescribed, optimal <10%), Essential
Drug List prescribing (optimal 100%), and prescriber
qualification such as clinical officer or dental therapist,
assistant medical/dental officer, medical/dental officer,
specialist, consultant. The patient, prescriber and health
facility factors that may influence receipt of an antibiotic
prescription were derived from the NHIF claim forms 2A
and B and were selected on theoretical basis of similar
studies.

There were no missing data in our study as our data
source was the patient claim forms submitted to the insur-
ance fund for payment claims by health facilities. Health
facilities ensure the completeness of the claim forms so
as to avoid any delay in the payment process. We used
IBM SPSS Statistics software V.23 to analyse our data.
Descriptive statistics summarised categorical variables,
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whereas numerical data were summarised by using mean
and median. X test determined the associations between
dependent variable (receipt of an antibiotic prescrip-
tion) and independent variables (factors that influence
receipt of an antibiotic prescription) and Fisher’s exact
test was used when cell count is less than five. To iden-
tify predictors of receipt of an antibiotic prescription, we
performed a Poisson regression with robust variance anal-
ysis. To control for confounding, first univariable analysis
was done and then factors with a p value cut-off point of
<0.2 were entered into the multivariable model. We did
not adjust for specific confounders.

Patient and public involvement

It was not possible to involve patients and the public in
the design, conduct and reporting of the study; however,
dissemination plans of the findings to relevant authorities
exist.

RESULTS

Patient characteristics

Sociodemographic characteristics of patients of this study
have been published elsewhere.?” In summary, out of 993
patients who met the analysis criteria, most were adults
(n=535,54%) and of female sex (n=581,59%). The average
age (£SD) was 36.3 (+23.2) years. Most patients visited the
outpatient department (n=975, 98%) and private health-
care facilities (n=525, 53%). Majority of patients (n=548,
55.2%) attended a national referral hospital facility and
most (n=437, 44.0%) received a specialist consultation
(table 1). The complete list of patient characteristics is
found in the online supplemental file 1. The outcome of
interest, receipt of an antibiotic prescription, was found
in 46.4% (n=357) of patients.

Diagnoses were reported using ICD-10 diagnostic
criteria. Among patients, ‘other disorders of urinary
system’ (n=102, 10.3%) was the most common. ‘Other
disorders of urinary system’, ICD-10—N39 diagnostic
code, encompasses diagnoses such as: urinary tract
infection, site not specified; persistent proteinuria,
unspecified; stress incontinence; other specified urinary
incontinence; other specified disorders of urinary system
and disorders of urinary system, unspecified. The preva-
lence of acute upper respiratory tract infection (URTT) of
multiple and unspecified sites was 6.5% (n=65), whereas
that of acute tonsillitis was 2.4% (n=24). A complete list
of prevalence of diagnoses among the study participants
is found in online supplemental file 1.

Patient characteristics by receipt of an antibiotic prescription

About two-thirds of children (65.4%) received an anti-
biotic prescription when compared with adults (45.2%)
and the elderly (23.0%) (figure 1). Over three-quarters of
patients (77.0%) who attended lower-level health facilities
such as dispensaries received an antibiotic prescription
compared with those who attended health facilities at the
level of a national referral hospital (30.5%) (figure 2). A

Table 1 Sociodemographic and other patient
characteristics
Characteristic (N=993) n (%)
Age in years
Mean (SD)=36.3 (23.2), median=37.0
Children (<18) 264 (26.6)
Adults (18-59) 535 (53.9)
Elderly (>60) 194 (19.5)
Sex
Male 412 (41.5)
Female 581 (58.5)
Level of health facility
Dispensary 102 (10.3)
Health centre 119 (12.0)
District hospital 101 (10.2)
Regional referral hospital 123 (12.4)
National referral hospital 548 (55.2)
Ownership of health facility
Public 468 (47.1)
Private 525 (52.9)
Department visited
Outpatient 975 (98.2)
Inpatient 18 (1.8)
Any procedure/surgery done
No 940 (94.7)
Yes 53 (5.3)
Prescriber qualification
Clinical officer/dental therapist 132 (13.3)
Assistant medical/dental officer 18 (1.8)
Medical/dental officer 320 (32.2)
Specialist 437 (44.0)
Consultant 86 (8.7)

higher proportion (80.0%) of patients who were attended
by either assistant medical or dental officers received
an antibiotic prescription when compared with those
attended by medical or dental officers (51.4%), special-
ists (30.3%) and consultants (23.0%) (figure 3).

More than two-thirds of patients (70.6%) who visited
the inpatient department received an antibiotic prescrip-
tion compared with those who visited the outpatient
department (45.8%). Most patients with acute tonsillitis
(95.8%) and those with other disorders of urinary system
(93.7%) were prescribed an antibiotic. A complete list of
distribution of study characteristics by receipt of an anti-
biotic prescription is presented in online supplemental

file 2.

Factors associated with receipt of an antibiotic prescription
Evidence of an association between the following factors
and receipt of an antibiotic prescription was observed.

Khalfan MA, et al. BMJ Open 2022;12:e062147. doi:10.1136/bmjopen-2022-062147

3


https://dx.doi.org/10.1136/bmjopen-2022-062147
https://dx.doi.org/10.1136/bmjopen-2022-062147
https://dx.doi.org/10.1136/bmjopen-2022-062147
https://dx.doi.org/10.1136/bmjopen-2022-062147

Open access

1007 N =770, p < 0.01 3 Children (< 18 yrs, n = 211)
80 I 1 B3 Adults (18 - 59 yrs, n = 407)
] I Elderly (> 60 yrs, n =152)
£ 60
[
o
(1]
o 40
20
0- T T
Yes No Yes No Yes No
Receipt of an antibiotic prescription
Figure 1 Receipt of an antibiotic prescription by age group.

The prevalence of receipt of an antibiotic prescription
was highest among patients with chronic rhinitis, naso-
pharyngitis and pharyngitis, and was about four times
higher compared with those who have no such a diag-
nosis. This was followed by a diagnosis of other disor-
ders of the bladder in which the prevalence of receipt
of an antibiotic prescription was about 3.5 times higher
compared with those without such a diagnosis (adjusted
prevalence ratio (aPR)=3.5, 95% CI 2.5 to 4.8, p<0.001).
Moreover, having a diagnosis of acute URTI of multiple
and unspecified sites was associated with receipt of an
antibiotic prescription at a prevalence of about 1.6 times
higher than those who were not (aPR=1.6, 95% CI 1.3 to
1.4, p<0.001).

The prevalence of receipt of an antibiotic prescription
was about 1.7 times higher in children compared with
that in the elderly. Attending a health centre was asso-
ciated with about 1.5 times higher prevalence of receipt
of an antibiotic prescription compared with those who
attended the national referral hospital (aPR=1.5, 95% CI
1.1 to0 2.0, p<0.009). Similarly, attending a district hospital
predicted receipt of an antibiotic prescription (aPR=1.5,
95%CI 1.1 to 1.9, p<0.004) when compared with those
who attended the national referral hospital. Further-
more, the prevalence of receipt of an antibiotic prescrip-
tion was about 1.9 times higher in patients attended by a
clinical officer or a dental therapist compared with those
attended by a consultant. In addition, being attended by
an assistant medical or dental officer was associated with
an antibiotic prevalence of about two times higher than

100 N =770, p <0.01 Dispensary (n = 100)
Health Center (n = 107)
District Hospital (n = 93)
Regional Hospital (n = 103)
Referral Hospital (n = 367)

80

60

Percent

404

20+

0= LI B R |

T T
YesNo YesNo YesNo YesNo YesNo
Receipt of an antibiotic prescription
Figure 2 Receipt of an antibiotic prescription by the level of
health facility.
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Figure 3 Receipt of an antibiotic prescription by prescriber
qualification.

those being attended by a consultant (table 2). Patients
with non-ideal generic prescriptions had an antibiotic
prescription prevalence of 1.3 times higher than that
of patients with ideal generic prescriptions (aPR=1.3,
95% CI 1.1 to 1.5, p<0.002).

Moreover, patients who attended a public hospital had
an antibiotic prescription prevalence of about 1.2 times
higher compared with those who attended a private
hospital, whereas attending an inpatient department
predicted receipt of an antibiotic prescription compared
with attending an outpatient department (aPR=2.0,
95% CI 1.2 to 3.4, p<0.01). Similar prevalence of receipt
of an antibiotic prescription was seen in patients having
diagnoses of candidiasis, and acute URTI of multiple and
unspecified sites. The complete list of variables subjected
to univariate and multivariate analyses is found in online
supplemental file 3.

DISCUSSION
We conducted a cross-sectional study among insured
patients to determine factors influencing receipt of an
antibiotic prescription. We assessed factors related to
patient, prescriber and the health facility. Factors related
to patient, with strong evidence of association with receipt
of an antibiotic prescription, included being a child and
having a diagnosis of URTI. The prescriber-related factor
influencing receipt of antibiotic prescription was being
attended by a clinical officer or dental therapist and
assistant medical/dental officer. Furthermore, absence
of ideal generic prescribing and presence of injectable
formulation in the prescription both independently
predicted receipt of an antibiotic prescription. Factors
related to the health facility that were associated with
receipt of an antibiotic prescription included attending
either a health centre or a district hospital, attending a
public health facility and visiting an inpatient department.
Antimicrobial stewardship is the most promising strategy
to stop misuse and excessive use of antibiotics. However,
implementation of such programmes is challenging and
thus, research looking into ways of strengthening ASPs is
critical for ensuring optimal clinical outcomes, minimal
unintended consequences of antibiotics use, improved
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Table 2 Poisson regression analysis of factors influencing receipt of an antibiotic prescription

Univariate regression Multivariate regression

Characteristic (N=770) cPR (95% Cl) P value aPR (95% CI) P value

Age in years
Children (<18) 2.8 (2.1t03.9) <0.001 1.7(1.3t02.2) <0.001
Adults (18-59) 20(1.4t02.7) <0.001 1.5(1.1t01.9) 0.004
Elderly (>60) 1 (ref) 1 (ref)

Any medical procedure/surgery done
Yes 1.4 (1.1t01.9) 0.01 1.3 (0.8 t0 2.0) 0.34
No 1 (ref) 1 (ref)

Chronic rhinitis, nasopharyngitis and pharyngitis—J31
Yes 2.2 (2.0t02.3) <0.001 4.0 (2.4t06.4) <0.001
No 1 (ref) 1 (ref)

Other disorders of bladder—N32
Yes 2.2 (2.0t02.3) <0.001 3.5(2.5t04.8) <0.001
No 1 (ref) 1 (ref)

Disease of the pulp and periapical tissues—K04
Yes 2.2 (2.0t02.4) <0.001 3.4 (2.3t04.8) <0.001
No 1 (ref) 1 (ref)

Infections of genitourinary tract in pregnancy —023
Yes 2.2 (2.0t02.3) <0.001 2.9 (2.1t04.0) <0.001
No 1 (ref) 1 (ref)

Cutaneous abscess, furuncle and carbuncle—L02
Yes 2.2 (2.0t02.3) <0.001 3.0(1.9t0 4.9) <0.001
No 1 (ref) 1 (ref)

Acute pharyngitis—J02
Yes 1.8 (1.3 10 2.6) 0.002 2.7(1.1t06.3) 0.03
No 1 (ref) 1 (ref)

Acute tonsillitis—J03
Yes 2.1(1.9t02.4) <0.001 2.3(1.8t03.0) <0.001
No 1 (ref) 1 (ref)

Acute URTI of multiple and unspecified sites—J06
Yes 1.8 (1.6 to 2.1) <0.001 1.6 (1.31t0 1.9) <0.001
No 1 (ref) 1 (ref)

Candidiasis—B37
Yes 1.9(1.5t02.4) <0.001 1.6 (1.2 to 2.1) 0.002
No 1 (ref) 1 (ref)

Prescriber qualification
Clinical officer/dental therapist 3.4 (2.1 t0 5.5) <0.001 1.9 (1.2 t0 3.0) 0.005
Assistant medical/dental officer 3.5(2.11t05.9) <0.001 2.0(1.1t0 3.4) 0.02
Medical/dental officer 2.2 (1.4 t0 3.6) 0.001 1.6 (1.1to0 2.5) 0.03
Specialist 1.3(0.8to 2.1) 0.27 1.3 (0.8 t0 1.9) 0.25
Consultant 1 (ref) 1 (ref)

All medications prescribed using their generic names
No 1.2(1.0to 1.4) 0.02 1.3 (1.1 to 1.5) 0.002
Yes 1 (ref) 1 (ref)

Presence of injectable formulation in the prescription

Continued
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Table 2 Continued

Univariate regression

Multivariate regression

Characteristic (N=770) cPR (95% ClI) P value aPR (95% CI) P value
Yes 1.4(1.1t01.7) 0.003 1.4 (1.1 t0 1.8) 0.004
No 1 (ref) 1 (ref)

Level of health facility
Dispensary 2.5(2.1t03.0) <0.001 1.3(0.9t0 1.8) 0.14
Health centre 2.1 (1.7 to 2.6) <0.001 1.5(1.1t0 2.0) 0.009
District hospital 2.4(1.9t02.9) <0.001 1.5(1.1t0 1.9) 0.004
Regional referral hospital 1.1 (0.8to 1.4) 0.77 1.0 (0.7 to 1.4) 0.97
National referral hospital 1 (ref) 1 (ref)

Ownership of health facility
Public 0.7 (0.6 t0 0.8) <0.001 1.2(1.0to 1.4) 0.03
Private 1 (ref) 1 (ref)

Department visited
Inpatient 1.5(1.1t02.1) 0.007 2.0(1.2t0 3.4) 0.01
Outpatient 1 (ref) 1 (ref)

aPR, adjusted prevalence ratio; cPR, crude prevalence ratio; ref, reference category; URTI, upper respiratory tract infection.

susceptibility rates to targeted antibiotics, optimal
resource utilisation and hence, control of bacterial infec-
tions. The thrust of our study was to define factors that
are strong predictors of an antibiotic prescription so that
ASPs may see where to put emphasis.

We have identified diagnosis of URTI, both acute and
chronic, as the strong predictors of an antibiotic prescrip-
tion in our study population. This means that the micro-
biology laboratory aspect of antimicrobial stewardship
such as provision of culture and sensitivity results on a
regular basis or preparation of annual antibiotic suscep-
tibility pattern needs to be established and strengthened.
There are criteria, WHO or Integrated Management of
Childhood Illness (IMCI), for prescribing an antibiotic
for URTI. However, when clinicians are unwilling to go
through the procedures or when procedures are not
available, prescription of an antibiotic will be the easy way
out and without taking risk for possibility of untreated
or delayed treatment of a bacterial infection. Although
most URTIs have a viral aetiology and have a self-
limiting course, antibiotics are commonly prescribed.”
This observation is in line with other previous pieces of
published literature that have demonstrated this associa-
tion.” The patient and the public should be informed
that most of the acute URTIs are viral in origin and they
require supportive therapy and not antibiotics. This will
decrease patient antibiotic expectation. Although some
studies show no evidence,” facility-specific guidelines
and algorithms, adapted from national standard treat-
ment guidelines, should be established with respect to
properly diagnosing and treating URTTs.”**

Our data show that the prevalence of receipt of an
antibiotic prescription was high among children and
with a decreasing trend towards the elderly. URTIs and

non-bloody diarrhoea being prevalent in children and
mostly treated with antibiotics despite being viral in origin
and contrary to treatment guidelines may explain this
finding."" ** This observation is comparable with other
published results, 26 3% 4315 Moreover, immune senescence
in the elderly causes atypical presentations of infectious
disease symptoms such as fever and cough, whereas in
children they are more pronounced.*® ASPs should be
strengthened in paediatrics so as to decrease antibiotic
prescriptions as there is strong evidence supporting such
an approach.’” *® Despite the challenges of implementing
ASPs in paediatrics, clinical education, caregiver educa-
tion, updated facility-specific guidelines and prospective
audit and feedback are stewardship interventions shown
to decrease antibiotic utilisation.**™!

Being attended by a clinical officer or dental therapist
is another factor which appears to influence prescription
of an antibiotic. The prevalence of receipt of an antibiotic
prescription was about 1.7 times higher in patients who
were attended by either a clinical officer or dental thera-
pists when compared with those seen by consultants. Simi-
larly, the prevalence of antibiotic prescription in patients
attended by an assistant medical/dental officer was twice
higher than that of patients seen by a consultant. Clin-
ical officers, dental therapists, and assistant medical/
dental officers being less experienced and less trained to
prescribe probably explains this observation. Moreover,
clinical officers, dental therapists, assistant medical/
dental officers usually work in primary healthcare facili-
ties in which there is a high volume of patients and fewer
resources, which increase the likelihood of irrational
medication prescriptions including antibiotics.”® This
antibiotic prescribing disparity between prescribers with
different qualifications was also demonstrated in previous
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studies.” Another study in Hubei, China similarly found
that prescribers with higher qualifications were less likely
to prescribe antibiotics.”® This finding emphasises the
need for antibiotic stewardship interventions to target
clinical officers, dental therapists and assistant medical/
dental officers through clinical education. Opportunities
and protected time for clinicians to address knowledge
gap through continuing medical education have been
found to improve antibiotic utilisation.”*° Therefore, it
is important for hospital policies and administrators to
provide clinicians with such opportunities.

Ideally, all medications in a prescription should be
written in their generic names as per WHO/International
Network of Rational Use of Drugs (INRUD) prescribing
indicators. We observed strong evidence of an associa-
tion between non-ideal generic prescribing and receipt
of an antibiotic prescription. This observation may be
explained by the fact that both suboptimal generic
prescribing and overprescribing antibiotics are indicators
of poor prescribing practice.” In addition, presence of an
injectable formulation in the prescription was associated
with receipt of an antibiotic. The presence of an inject-
able formulation in the prescription may be indicative of
the severity of the illness or infection and this may explain
why the prevalence of receiving an antibiotic prescription
is higher. It is essential that ASPs enable prescribers to
adhere to generic prescribing and other good prescribing
practices.

Studies have shown that patients’ likelihood of receiving
an antibiotic prescription is influenced by the type of
health facility they have attended to. A study in Ghana
showed that attending a health centre or a clinic is asso-
ciated with receipt of an antibiotic prescription.”® Simi-
larly, we have revealed that there is strong evidence of
an association between patient attending a health centre
and receiving an antibiotic prescription when compared
with those attending a national referral hospital. This
observation may be attributed to limited resources in
terms of medications and diagnostic capabilities resulting
in empirical prescribing of antibiotics. Indeed, targeting
lower-level health facilities with antimicrobial stew-
ardship interventions such clinical education, facility-
specific guidelines for common infections, and antibiotic
oversight through prospective audit and feedback may
decrease antibiotic prescriptions.*® ™

Surprisingly, our study showed that attending a public
health facility was associated with a higher prevalence of
receipt of an antibiotic prescription. This was a surprising
finding as private health facilities are driven by profit,
so we did expect them to prescribe more medications
including antibiotics to patients when compared with
public health facilities. We speculate that insured patients
are more likely to attend private health facilities where
prescribers better adhere to insurance guidelines than
those in public facilities. This was in line with a South
African study by Mohlala et al® Similarly, an Austra-
lian study also showed a higher prevalence of antibiotic
prescriptions for treatment and not for prophylaxis in

public hospitals when compared with private hospitals.™
This is a worrisome finding as, in general, majority of
patients are likely to be seen in public health facilities
thus antibiotic prescriptions might be higher than what
we have observed. Clinical education, facility-specific
guidelines and antibiotic oversight should be established
or strengthened in public health facilities.

Attending the inpatient department was also associated
with a prevalence of receipt of an antibiotic prescrip-
tion two times higher than that of patients who visited
the outpatient department. This high antibiotic preva-
lence could be explained by the fact that inpatients tend
to have a more severe illness when compared with those
treated at the outpatient department. A similar observa-
tion of high antibiotic prescriptions among inpatients
was found in a study by Bediako-Bowan et al in Ghana.™
Facility-specific guidelines for inpatient management
should be established or strengthened to minimise anti-
biotic prescriptions.

To our knowledge, this is the first study in Tanzania to
address predictors of receipt of an antibiotic prescrip-
tion among insured patients. For insured patients, being
an increasing patient population in recent times and its
anticipated risk of polypharmacy, studying antibiotic utili-
sation in this group is important. Our data do not account
for rejected claim forms, thereby making the results
less generalisable. Using patient claim forms submitted
to the insurance fund as our data source ensured no
missing data as incomplete forms are not processed for
payment and usually returned to the healthcare provider.
However, limitations of this study include inherent weak-
ness of cross-sectional studies as they lack robustness in
establishing causality, lack of generalisability of the study
findings as our study population was only insured patients
and inability to account for seasonal variations in antibi-
otic use. Moreover, the overly large sample size used may
cause small differences in observations to be statistically
significant without any clinical significance. Furthermore,
we did not adjust for specific confounders; all variables
with p<0.2 were entered in the multivariable regression
to model the main effect. We therefore interpret our find-
ings with caution.

CONCLUSIONS

Factors influencing antibiotic prescription in Tanzania are
similar to the factors reported in literature. Being a child,
having a diagnosis of URTIs, being attended by a clinical
officer, dental therapist and assistant medical/dental
officer, attending a health centre or district hospital, and
attending a public health facility appear to be the most
important factors that when targeted through antimicro-
bial stewardship activities may have an important impact
on antibiotic misuse and excessive use.
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