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Background: Self-medication with antibiotics (SMA) is a global problem. This extends to
medication of under-fives by their parents. In particular, there is currently insufficient
information for this problem.

Purpose: To determine the proportion and factors associated with medication of under-fives
with antibiotics by their parents.

Materials and Methods: A cross-sectional study among parents/caregivers of under-fives in
30 hamlets/streets of Bagamoyo District Council, in Tanzania was conducted between July and
August, 2019. Respondents were the under-fives’ parents/caregivers aged at least 18 years
selected from households using probability proportional to a size cluster-sampling method.
Respondents were required to report whether or not the under-fives had been unwell within the
past 12 months and to describe the type or specific name of any medicine administered to their
child. We used descriptive and analytical procedures to analyze the data.

Results: The study included 730 parents/caregivers of under-fives. Their mean age was 32.2
(SD=7.4) years. The majority 668 (91.5%) were biological mothers and 574 (78.6%) having
completed primary education. The proportion of parental SMA to under-fives was 47.7%
(95% CI=43.7, 51.8). Knowledge on the appropriate use of antibiotics among parents was
low. The most commonly used antibiotic was amoxicillin, 181 (62.0%). Independent factors
associated with parental SMA to under-fives were average household income, distance to the
nearest health facility, knowledge about use of antibiotics and the parent/caregiver’s aware-
ness of prescription-only medicines (POMs).

Conclusion: Since the prevalence of SMA by parents to under-fives in Bagamoyo District is high,
there is a need for health systems to enhance those measures that would control the sale of antibiotics
without prescriptions. In addition, more than half of all study participants have a minimal under-
standing of the use of antibiotics and are unaware of POMs. Findings indicate a need to have routine
continuous health education at the community level about the use of antibiotics.
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Introduction

Self-medication with antibiotics (SMA) to treat self-diagnosed disorders or symptoms, or
the intermittent or continued use of prescribed antibiotics for chronic or recurrent disease
or symptoms, is not appropriate.' Although general reasons for self-medicating are
diverse, in some sub-Saharan African countries, reasons for SMA mostly include health

system challenges such as the unavailability of qualified personnel and deficiencies in
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diagnostic capability. At the individual level, motives for SMA
include lack of time, money and perceptions of illness being
too minor to seek medical attention.”

The main consequences of SMA are the emergence of
multi-drug resistant pathogens, treatment failure, wastage of
medical resources and drug dependency.®® Globally, and
more specifically in less developed countries like Tanzania,
antimicrobial resistance is of significant public health
importance.'™"" In Tanzania, antibiotics are prescription-
only medicines (POMs).'? However, their availability and
ease of accessibility in drug stores without prescriptions
promote a higher incidence of SMA."* The available litera-
ture indicates that, since under-fives are more susceptible to
the common respiratory and urinary tract infections, and
diarrhoeal diseases than adults, it is more likely that the
under-fives will be given antibiotics than other medications.'*

There have reports of SMA to under-fives in some sub-
Saharan counties like Cameroon and Namibia; with pre-
valence ranging between 50% and 60%.%'> Chipwaza et al
found that parents in most rural Tanzanian communities
practice self-medication of under-fives.'® For example,
almost 60% of heads of households from a rural area in
Kilimanjaro Region in Northeastern Tanzania, reported
self-medication with antibiotics.'” Furthermore, a recent
study from the same region reported close to 30% of
parents administered antibiotics to their under-fives from
leftover supplies or without prescription.'®

Evidence has accumulated concerning SMA in different
African different
populations.3"l7‘19’20 Among those studies addressing antibio-

sub-Saharan countries and for
tic self-medication, few have covered parents self-medicating
their under-fives. Since children are at an increased risk of
succumbing to infectious diseases because of their relatively
less developed immune systems,?' they are more prone to
SMA. Hence the aim of this study was to determine the
proportion of parents that self-medicate their children under-
five with antibiotics and to determine those factors associated
with this practice in Bagamoyo District, Tanzania. Based on
the results of this study, we determined that there is a need to
introduce measures to educate parents/caregivers in SMA
and the use of antibiotics without prescription with the aim
of reducing the prevalence of this practice.

Materials and Methods
Study Design and Setting

We conducted a cross-sectional study between July and
August, 2019 in Bagamoyo District. The district is semi-

urban and one of nine districts comprising Pwani Region in
Tanzania. It borders the Indian Ocean and has 11 wards, 8
villages and 174 hamlets. The district has 19 government
health facilities and 6 private health facilities. It has 99 regis-
tered Accredited Drug Dispensing Outlet shops and 6
pharmacies.

Study Population

Eligible study participants were the parents or caregivers of
under-five year old children in the selected households.
Respondents were either the biological mother or father to
the under-five or when not present, any person aged at least 18
years that had been responsible for the child and their daily
care, protection and support for a period of at least two years
leading up to the study. After the interview, we were able to
establish whether or not the person was the parent or
a caregiver.

Sample Size and Sampling Procedure
The participant pool comprised 738 individuals. This sample
size was calculated based on the formula: n = Z*p(1-p)/E?,
where Z corresponds to the critical value of the normal
distribution for a 95% confidence level,** p is a 60% estimate
of the population practicing SMA'® and 5% for E, an esti-
mated margin of error around p. We also adjusted for possible
sampling errors within the clusters by the design effect of 2.
We used a two-stage cluster sampling method to select
eligible study participant. The 174 clusters comprised
hamlets or streets in semi-urban or urban settings. In the
first stage of the study, we randomly selected 30 clusters
from the list. In the second stage, we included all house-
holds with under-fives within the selected clusters. Using
these lists of households, we applied systematic sampling
to select 27 households. In case a household had more than
one under-five, we randomly selected only one of the
under-fives. This process provided the highest number of
study participants with compensation for the approxi-
mately 10% of eligible respondents in households unavail-
able at the time of conducting interviews and for those
participants who would not consent to being interviewed.

Data Collection Instruments

Data were collected using structured interviews with both
closed and open-ended questions. These included questions
on demographics, self-medication practices and intervie-
wees’ knowledge of antibiotic use. The interview tool was
initially prepared in English and then translated into
Kiswahili, the language common to everyone in Tanzania.
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We pre-tested the interview-form among 30 parents or
caregiver in one of the streets that were not earmarked for
inclusion in the study: this provided for improvements to
the clarity and comprehension thus enhancing the validity
of this tool. The interview included three sections: section
one comprised questions on the socio-demographic charac-
teristics of the parent or caregiver of the child. The second
section included structured and semi-structured questions
about each under-five’s recent illnesses and use of antibio-
tics. The third section included questions about knowledge
of the use of antibiotics and consisted mainly or responses

EEINT3

requiring a “yes,” “no,” or “I don’t know.” Research assis-
tants were four trained registered nurses experienced in

health-related research.

Measures

The study dependent variable was the parental antibiotic
medication to the under-five age group children. Each
parent/caregiver was asked whether or not their child had
been unwell during the 12 months prior to the survey, the
type or names of the medication if applicable and the
source(s) of the medicines. If antibiotics were mentioned
or implied, the parent or caregiver was shown examples
of antibiotics commonly used to treat under-five age
children in order to identify the medication, and the
parent/caregiver would confirm the medication name
and how it had been administered. Parents/caregivers
were asked 10 questions to assess their knowledge on
the use of antibiotics. Of the other questions, two cov-
ered drug identification, two related to the use of anti-
biotics, three covered knowledge of possible side effects
and three questions reported on drug resistance. We did
not use a standard tool for assessing knowledge; never-
theless, we were able to benchmark the knowledge ques-
tions with other studies, to consider the study population,
and to consult with a pharmacist and a pediatrician so as
to enhance the quality of the assessment section.

Data Processing and Analysis

During data processing, to derive a composite knowledge
score, a respondent scored two points for each correct
answer and zero for other responses. A knowledge scale
variable had possible values ranging between 0 and 20; 0
implying no knowledge at all. A respondent’s level of
knowledge was categorized as low when the score was
below an average of seven points, average with score
between seven and 13 and high when scoring above 13
points. The reliability of responses was assessed based on

Cronbach’s alpha score and overall found to be moderate
(reliability, 0=0.64).

The main data analyses were both descriptive and
analytical. We used frequencies for descriptive analysis
and cross-tabulations in the bivariate analyses where the
dependent variable was SMA practice. We applied Poisson
regression analysis with robust adjustment to control for
possible SMA dependency within the clusters when asses-
sing independent predictors of parental SMA practice.
This analysis was because of a high proportion of anti-
biotics administration to under-fives.”> The outcomes in
the multivariable analyses were prevalence ratios that we
used to quantify the magnitude and direction of the asso-
ciation with a 5% level of significance.

Ethical Considerations

The Muhimbili University of Health and Allied Sciences
Institutional Review Board approved the protocol with
reference number DA.287/298/01A/. Participation in the
study was on a voluntary basis and we assured each study
participant of the strict anonymity and confidentiality of all
stages of the study. Each potential study participant signed
a consent form or provided a thump print if unable to write.

Results

Description of Study Participants

Total participants for the study were 730 pairs of parents/
caregivers and under-five age children (98.9% participation
rate). The mean age of respondents was 32.2 (SD=7.4)
years. The youngest and oldest parent/caregivers were 21
and 65 years old, respectively. The majority, 668 (91.5%),
were the biological mothers of the children; 574 (78.6%) of
the parents/caregivers had completed primary education.
Almost half, 358 (49.0%), of the study participants per-
ceived their household income level as average (Table 1).

Prevalence of Parent/Caregiver Antibiotic

Administration to Under-Fives
Among all study participants, 612 (83.8%) parents/care-
givers reported their under-fives had been unwell at least
once during the 12 months prior to the interviews. Of
these, 502 (82.0%) were given antibiotics. The prevalence
of parental/caregiver SMA to under-fives was 292 (47.7%)
(95% ClI=43.7, 51.8). The main source of antibiotics was
drug stores, 291 (99.7%).

In Figure 1, we present the proportion of parents/
caregivers reporting antibiotic use to medicate their
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Table | Background Characteristics of Study Participants (n=730)

Characteristics Number (%)
Respondent’s relationship to the child

Mother 668 (91.5)

Guardian 62 (8.5)
Respondent’s age (years); mean (SD) 322 (SD =74)

21-30 296 (40.5)

3140 328 (44.9)

41-65 106 (14.5)
Respondent’s highest education level

Primary 574 (78.6)

Secondary and above 156 (24.4)
Main source of income

Agriculture 381 (52.2)

Others 349 (47.8)
Perceived household income level

Low 258 (35.3)

Average 358 (49.0)

High 114 (15.6)
Sex of the child

Boys 23 (3.2)

Girls 707 (96.8)
Age of under-five (months); mean (SD) 22.1 (SD=2.1)
=11 149 (20.4)
12-23 184 (25.2)
24-59 397 (54.4)

under-fives. Common antibiotics used for medicating
under-fives were amoxicillin, 181 (62.0%), cotrimoxa-
zole 36 (12.3%) and ampicillin/cloxacillin 30 (10.3%).
The main reported illnesses in which parents/caregivers
medicated the under-fives with antibiotics were cough

Amoxicillin

< .
= Cotrimoxazole
=
*5 Ampicillin/cloxallin
= .
3 Metronidazole
£
= .
z Cephalexin

Erythromycin

235 (80.5%), fever 153 (52.4%), cold 124 (42.5%),
diarrhoea 33 (11.3%) and headache 20 (6.8%).

Knowledge About Antibiotics

We assessed knowledge of the general use and misuse of
antibiotics. Out of the maximum 20 points allocated to
“knowledge,” the average score was 6.9 (SD=2.7) points.
Parents/caregivers with a low knowledge of antibiotics
comprised 274 (54.6%). Almost a quarter, 119 (23.7%),
of study participants confirmed that they had used antibio-
tics for treating a previous similar condition without med-
ical consultation. Furthermore, 207 (41.2%) believed that
they could always self-administer antibiotics at home
before considering going to the health facility; 165
(32.9%) reported that they had stopped taking a full course
of the antibiotic if their symptoms had improved, and 114
(22.7%) responded that their use of antibiotics without
medical consultation could potentially lead to drug
resistance.

Factors Associated with Parental/
Caregiver Administration of Antibiotics

to Under-Fives

In Table 2, we present the prevalence of parental/care-
giver administration of antibiotics to under-fives by
selected characteristics of the parent/caregiver and of
the under-five. In this analysis, one of the factors asso-
ciated with parents/caregivers medicating under-fives
with antibiotics was the age of the parent/caregiver,
XZ(L) (1, 502),=26.8, p<0.01. The proportion of parents/
with
decreased significantly with increasing age. Similarly,

caregivers medicating under-fives antibiotics

40 60 80

Percent

Figure | Proportion of parents/caregivers reporting different antibiotics used to self-medicate under-fives.

submit your manuscript

1448

Dove

Patient Preference and Adherence 2020:14


http://www.dovepress.com
http://www.dovepress.com

Dove

Simon and Kazaura

Table 2 Bivariate Analysis of Factors Associated with Parental Antibiotics Self-medication

Characteristic Parental Antibiotics Self-Medication 12, p-value
Yes, Number (%) No, Number (%)
Respondent’s age (years) 26.8; < 0.001°
21-30 164 (72.9) 61 (27.1)
3140 97 (45.5) 116 (54.5)
41-65 31 (48.4) 33 (51.6)
Respondent’s education 0.24; 0.628
Primary 248 (58.6) 175 (41.4)
Secondary and above 44 (55.7) 35 (44.3)
Perceived household income level 5.4;<0.001*
Low 104 (71.7) 41 (28.3)
Average 144 (50.2) 143 (49.8)
High 44 (62.9) 26 (37.1)
Distance to nearest health facility 13.65; < 0.001
About 30 minutes 160 (66.7) 80 (33.3)
More than 30 minutes 132 (50.4) 130 (49.6)
Age of under-five (months) 2.02; 0.155
=11 55 (55.0) 45 (45.0)
12-23 65 (53.2) 58 (46.8)
24-59 171 (61.5) 107 (38.5)
Respondent keeps antibiotics 3.0; 0.084
Yes 56 (66.7) 28 (33.3)
No 236 (56.5) 182 (43.5)
Mean antibiotic knowledge (SD) 6.6 (SD=2.5) 7.4 (SD=2.8) 3.107; 0.01°
Awareness of prescription-only medication 30.52, <0.01
Aware 87 (42.8) 114 (57.2)
Not aware 205 (68.1) 96 (31.9)

Notes: *Based on Ordinal Chi-square test. ®Based on independent t-test

the proportion of parents/caregivers medicating under-
fives with antibiotics decreased significantly with an
increase in the perceived level of income of the house-
hold, XZ(L) (1, 502), = 5.4, p=0.02. Furthermore, signifi-
cantly more parents/caregivers, 160 (66.7%), who lived
closer to their nearest health facility medicated their
under-fives with antibiotics than their counterparts, 132
(50.4), %* (1, 502)=13.65, p<0.01. Parents/caregivers who
had
a significantly lower knowledge score related to the use

self-medicated their under-fives with antibiotics

of antibiotics compared to their counterparts (trso1)
=3.107, p=0.01). In addition, the proportion of parents/
caregivers unaware of prescription-only medication
(POM) who -medicated under-fives with antibiotics was
significantly higher, 205 (68.1%) than those aware of the

policy, 7 (1, 502)=30.52, p<0.01.

Factors Associated with Parents Self-

Medicating Under-Fives with Antibiotics

In Table 3, we present the prevalence ratios of SMA to
under-fives. Independent factors associated with parental
antibiotic self-medication include average household
income, distance to the nearest health facility, knowledge
about the use of antibiotics and a parent’s/caregiver’s
awareness of POMs. Parents/caregivers of under-fives
walking more than 30 minutes to the nearest health facility
had a significantly (20%) higher prevalence ratio for self-
medicating under-fives with antibiotics compared to those
living close to the health facility (aPR: 1.2; 95% CI: 1.1,
1.4). In addition, the parents/caregivers of under-fives who
were unaware of POMs policy had a significantly (20%)
higher prevalence ratio for -medicating under-fives with
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Table 3 Multivariable Poisson Regression Analysis of Factors on
Parental Self-Medication

Predictor PR (95% CI)
Unadjusted Adjusted

Respondent’s age (years)

21-30 1.3 (1.2, 1.4) 0.9 (0.8, I.1)

3140 1.3 (1.1, 1.5) 1.2 (1.0, 1.4)

41-65 Reference Reference
Perceived household income level

Low Reference Reference

Average 1.2 (1.1, 1.4) 1.2 (1.0, 1.4)

High 1.1 (1.0, 1.3) 0.9 (0.8, I.1)
Distance to nearest health facility

About 30 minutes Reference Reference

More than 30 minutes 1.2 (1.1, 1.3) 1.2 (1.1, 1.4)
Age of under-five (months)

I-11 Reference Reference

12-23 1.1 (1.0, 1.2) 1.0 (0.9, I.1)

24-59 1.1 (1.0, 1.2) 1.0 (0.9, I.1)
Respondent keeps antibiotics

Yes 1.1 (1.0, 1.2) 1.0 (0.9, I.1)

No Reference Reference
Mean antibiotic knowledge (SD) | 0.9 (0.98,0.99) | 1.02 (1.0, 1.04)
Awareness of POMs

Aware Reference Reference

Not aware 1.3 (1.2, 1.4) 1.2 (1.1, 1.3)

Abbreviations: PR, prevalence ratio; Cl, confidence interval; POMs, prescription-
only medicines.

antibiotics compared to those aware of the policy (aPR:
1.2; 95% CI: 1.1, 1.3).

Discussion

The study aimed to determine the proportion of parents
-medicating under-fives with antibiotics and the factors
associated with this practice. In an effort to reduce the
antimicrobial resistance through control of the overuse
and/or misuse of antibiotics, it is important to establish
and quantify the extent of antibiotic self-medication and
associated factors in the general population including
those caring for under-five aged children. Treatment by
use of antibiotics, especially of under-fives, is
common.”* In this study, the use of antibiotics occurred
with more than 80% of under-fives, whether by prescrip-
tion or not. Globally, more than 80% of children are

prescribed for antimicrobials.*®

The reported prevalence of self-medication among
adults in some parts of Tanzania is around 70%.%° Since
this prevalence may be homogenous and found also in
other parts of the country, and since parents practicing
self-medication are more likely to self-medicate their chil-
dren with antibiotics,”’* it is not surprising that in this
study parental SMA was almost 50%. In Uganda, SMA of
infants was almost 45%.?’ These data fit the general find-
ing that antimicrobial self-medication among the general
population of developing countries is high.30

Almost all parents/caregivers mentioned drug stores as the
main source of antibiotics used when medicating their under-
fives. Possible policy implications of this practice include
finding the best mechanisms of reinforcing the Tanzania
Food, Drugs and Cosmetics Act of 2003.%" This Act has
a legal backing prohibiting pharmaceutical dealers from sell-
ing POMs. Nevertheless, SMA practices persist: among pos-
sible reasons for parents/caregivers self-medicating antibiotics
to under-fives could be their inability to obtain prescriptions
from authorized physicians due to long distances to their
nearest health-care facilities and a lack of appropriate and
adequate knowledge about the use of antibiotics.*

As in many developing countries, over-prescribing of
antibiotics in some parts of Tanzania may be a factor in
SMA.* Reasons for the over-prescription of antibiotics
include prescription incompetence, diagnostic uncertainty,
casily available and accessible antibiotics and the unavail-
ability of treatment guidelines.** Although knowledge of
antibiotics is high among community pharmacists this
group appears to be a main source for mishandling POMs.*

In this study, the most common antimicrobials used were
amoxicillin, cotrimoxazole and ampicillin/cloxacillin.
Several studies in sub-Saharan Africa, including Tanzania,
have previously reported the use of amoxicillin for self-
medicating under-fives.'’=3® Reasons for the widespread
use of amoxicillin could be historical and also relate to its
affordability.*® Also among children, sometimes amoxicillin
flavored with banana, orange, strawberry, and fruit can form
the basis for its attractiveness. Nevertheless, patients on
ampicillin or amoxicillin medications, whether prescribed
or not, are at an increased risk of their infections developing
antimicrobial resistance.***'

In this study, parental SMA to under-fives was independent
and significantly linked to households of median income,
increased distance from a health facility, and both a lower
knowledge about the use of antibiotics and awareness about
POMs. Parents or caregivers of under-fives from households
with high incomes are more likely to seek health-care services,
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and consequently more likely to obtain the correct prescription
and medications. Economic status may, therefore, explain the
mechanism for elevated risk of parental SMA to under-fives.**
The relationship between the lower level of knowledge about
antibiotic use and parental/caregiver SMA to under-fives is
straightforward.*> When a patient or a treatment-supporter has
the correct knowledge relating to a treatment plan and type of

medication, the patient is more likely to improve or to be cured.

Limitations

This study has some potential biases. One, the responses from
parents/caregivers were subject to their ability to recall their
use of antibiotics in the most recent occasion within the past 12
months. A twelve-month period was set as an optimum dura-
tion for a parent/caregiver to remember when under-five was
most recently unwell. In addition, by having a range of com-
mon medicines for under-fives, parents/caregivers would cor-
rectly remember at least the medications they used when the
child was ill. Nevertheless, there is a possibility that some of
the respondents were unable to remember exactly whether they
used antibiotics or not and the type of the antibiotics. This
recall bias might have underestimated our parameters. Two,
although we used trained nurses to collect data, there was
a possibility that some parents/caregivers knew these nurses,
thus, giving socially desirable responses. However, before and
during data collection these nurses were intensively trained on
interviewing techniques including the way they should present

themselves so as to minimize information bias.

Conclusions

We conclude that the prevalence of parental SMA to
under-fives is high. More than half of the parents have
low knowledge relating to the use of antibiotics. We
recommend that health systems improve the measures
available to community members to control SMA, includ-
ing augmenting communication and education campaigns
directed against the use of antibiotics without prescription
and making the general public more aware of the conse-
quences of SMA. In addition, regulatory bodies should
consider strengthening control of the sale of antibiotics.

Abbreviations

aPR, adjusted prevalence ratio; CI, confidence interval;
POMs, prescription-only medicines; SD, standard devia-
tion; SM, self-medication.
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