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Abstract

Background: Antimicrobial resistance (AMR) is a global health challenge, particularly in low- and middle-income
countries where antibiotics are widely available to consumers, leading to their misuse. However, AMR educational
interventions for engaging parents of schoolchildren are mainly lacking in Sub-Saharan Africa. This study aimed to
assess the potential of AMR animation and schoolchildren in influencing parents’ AMR knowledge, attitudes, and
beliefs.

Methods: Parents of schoolchildren aged 11-15 years in Tema, a city in Ghana, watched and discussed an AMR ani-
mation designed with ideas from the schoolchildren’s top stories and picture drawings. The children from two schools
were first engaged with AMR lessons, with one school using storytelling, the other school using picture drawing, and
none serving as a control. The children were then asked to discuss the lessons with their parents. Baseline surveys of
parents of randomly selected children were conducted to assess AMR knowledge, attitudes and beliefs before engag-
ing the students and parents, and immediately after the parents participated in viewing and discussing the animation.
McNemar and t-tests were used to assess changes in AMR knowledge, attitudes and beliefs.

Results: Parents who participated in the animation event, and whose schoolchildren were in the storytelling
intervention school had significantly improved knowledge regarding the statement “Antibiotics will cure any infec-
tion" (p=0.021,x2=0.711; 88% vs 50%) between baseline and endline. However, these parents also had statistically
significant decreased scores regarding the statement “Antibiotics do not kill our good bacteria” (p =0.021, x2 =1.042;
71.4% vs 40%) between baseline and endline. There was no significant effect on any statement among parents whose
children were in the picture drawing school. However, t-test results combining the statements as composite scores
showed statistically significant difference in only the attitude construct among parents whose children participated in
storytelling intervention (p=0.043) or picture drawing intervention (p =0.019). There were no statistically significant
changes in knowledge and beliefs constructs.
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Conclusions: This study shows that interventions involving schoolchildren with parents engagements and AMR
animation could influence parents' AMR attitudes. The intervention could also positively or negatively impact parents’
AMR knowledge. Modifications of the interventions may be needed for tackling AMR.

Keywords: Antimicrobial resistance, Parents, Schoolchildren, Animation, Public engagement

Introduction

Antimicrobial resistance (AMR) is a global health chal-
lenge because of the inappropriate use of antibiotics.
AMR could lead to about 10 million deaths annually and
about US$100 trillion as a cumulative cost to the global
economy by 2050, with low- and middle-income coun-
tries at an increased risk [1]. Given the threats of AMR,
the World Health Assembly adopted a global action plan
in 2015 to tackle this global health challenge [2]. During a
special meeting of the United Nations General Assembly
in 2016, African nations committed to addressing AMR
[3]. The plan of action included a need to adopt a One
Health approach by integrating animal and human health
concerns regarding AMR.

In March 2017, the United Nations Secretary-Gen-
eral established the Inter-Agency Coordination Group
(IACG) on Antimicrobial Resistance (AMR) to guide
practical strategies for ensuring sustained effective
actions at the global level to address AMR [4]. Subse-
quently, the IACG’s recommendation led to the estab-
lishment of the Global Leaders Group on Antimicrobial
Resistance in January 2021 to strengthen global leader-
ship on AMR, with members selected from UN member
states including Nigeria and Senegal, the private sector,
and civil society [5, 6].

Despite the level of resistance to prescribed antibiot-
ics in Africa, a recent review found that current data on
AMR are mainly lacking [7]. In Ghana, several studies
including document analysis and key informant inter-
views of four policymakers [8], laboratory analyses of
isolates of clinical specimens [9-13] and a cross-sectional
study involving 379 prescribers [14] have identified AMR
as a threat. These studies lack the perspectives of mem-
bers of the public, including parents of schoolchildren.

The World Health Organisation Action Plan on Anti-
microbial Resistance enumerates five strategic objectives.
The first is a need to “[ijmprove awareness and under-
standing of antimicrobial resistance through effective
communication, education and training” [2]. Such an
awareness of AMR can be increased among key actors
such as governments, healthcare workers, children and
parents. A recent review that assessed interventions for
influencing AMR behaviours such as using antibiotics to
treat the common cold among the public identified 20
studies made up of controlled or non-controlled before-
and-after studies, randomized or non-randomized

controlled trials, cohort studies and interrupted time
series studies [15]. Of the 20 studies reported, 19 were
conducted in high-income countries, with a lone study
from Moldova, an upper middle-income country. None
was conducted in Africa.

According to the review, interventions aimed at school-
children and their parents could be key for addressing
AMR given their effectiveness in improving knowledge,
attitudes, and changing behaviours regarding responsible
or rational use of antibiotics. For example, four of the six
interventions that targeted parents positively influenced
parents’ antimicrobial stewardship behaviour, with all the
six interventions showing improved parents’ knowledge
on AMR [15].

A more recent global survey of antibiotic awareness
campaigns identified 60 projects in 16 low-and middle-
income countries (LMICs) and 31 high-income coun-
tries, but only three were implemented in Africa [16].
Of the 25 (42%) campaigns that had evaluation data, 16
(27%) evaluated knowledge of the public. The survey also
identified the difficulty of translating complex AMR mes-
sages to aid public understanding [16].

The use of digital communication technologies, includ-
ing animation can not only be used to explain complex
concepts of AMR, but can also be widely circulated more
through social media channels. For example, an anima-
tion on AMR created with inputs from aquaculture farm-
ers in Bangladesh was viewed on Facebook 17,614 times
(Bangla version) and 11,200 Twitter times (English ver-
sion) within the first 6 months [17].

Given the lack of studies on public awareness of AMR
issues in Africa, particularly among parents of school-
children, there is a need to have interventions that can
help address the complex topic of AMR in this region.
This study assessed the effectiveness of an AMR anima-
tion intervention in influencing the knowledge, attitudes,
and beliefs of parents of schoolchildren in Ghana. The
study also assessed the potential influence of schoolchil-
dren discussing AMR lessons learned in schools with
their parents in influencing parents’ knowledge, attitudes
and beliefs regarding AMR.

Methods

Study design

This study used ideas from schoolchildren to create an
animation on AMR through a participatory design. It also
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used a prospective, single group randomized design to
assess the effectiveness of animation, schoolchildren, and
parent engagements in influencing beliefs, attitudes, and
knowledge of parents of schoolchildren regarding AMR.

Production of animation

Creating the animation involved several steps. First, two
Junior High Schools for children aged 11-15 years were
purposefully selected from the Tema metropolis of the
Greater Accra Region of Ghana. Second, one school
was purposively exposed to storytelling while the other
school used picture drawing as AMR public engagement
approaches. However, the schoolchildren and their par-
ents who participated in the evaluation were randomly
selected.

Given that the study was exploratory and did not have
adequate clusters (only two schools) for cluster rand-
omized controlled trial [18, 19], the two schools were not
randomized to receive the interventions. For example, a
simulation study suggests that detecting small effects in a
study with even four clusters is difficult [18].

Third, for 8 weeks (September—November 2017), sci-
ence teachers from each school taught the schoolchildren
how to use picture drawing or storytelling to depict AMR
messaging. Fourth, each school held a competition on
February 28, 2018 to select either the top five stories or
five pictures based on creativity and the messaging that
reflects AMR. Details of the children’s involvement in the
project, and the project’s impacts on AMR knowledge,
attitudes and beliefs of the children have been published
[20]. Fifth, an animator thoroughly assessed the 5 draw-
ings from one school and the 5 stories from other school.
The animator used the ideas from the drawings and the
stories to create an animation. [see Additional file 1 for
an example of a top story and a picture drawing from
which the animation idea was created].

A 10-min animation was initially planned. However,
based on discussions with the animator, and the need
to devote more time to discuss the animation on AMR,
the duration was shortened to 3 min. The animation was
based on the Information, Motivation and Behavioral
(IMB) skills model as a theoretical framework. According
to the IMB skills model, well-informed (or knowledge-
able) and well-motivated individuals with adequate skills
for enacting behaviour will have better health behaviour
[21]. The IMB skilld model has been applied mainly in the
context of HIV interventions [21, 22], but has recently
been used to explore determiants of rational drug use
behaviour [23]. To the best of our knowledge, this is one
of the first studies to use the IMB skills model to design
an AMR animation in Sub-Saharan Africa. The informa-
tion construct addresses the knowledge of parents and
others who will watch the animation, the motivation
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construct addresses the attitudes while the behavioural
skills construct is depicted by messages that encourage
parents and others to get particular abilities to avoid or
limit practices or behaviours that will lead to antimicro-
bial resistance.

Field-testing and use of animation to engage parents

and schoolchildren

On June 17, 2018, an event was held to field-test the ani-
mation, and to engage parents and schoolchildren of the
two schools.

The event, which about 200 participants attended,
involved showing the 3 min-animation, followed by a 2-h
discussion. The 200 participants included parents who
participated in the evaluation, and whose schoolchildren
were randomly selected in each school for evaluating the
impact of the interventions.

The discussion included questions about making the
animation appealing and better reflecting AMR mes-
saging. Some suggestions from the parents and students
were integrated into the final animation. For example, the
animation shown during the engagement meeting indi-
cated someone throwing antibiotics into a bin or trash
can. However, this was later changed because improp-
erly discarding antibiotics could also lead to AMR. After
edits, the final animation had a duration of 2 min 45 s
[see Additional file 2]. The animator, who was also pre-
sent at the event, and the implementation team discussed
the need to change key aspects before finalizing the AMR
animation.

During the engagement meeting with the parents and
schoolchildren, there was a suggestion to also produce
the animation in local languages to enable those who do
not understand English, particularly residents of rural
communities, to also benefit from it. However, the final
animation is yet to be translated into local languages
for engaging rural populations because of logistical
challenges.

Schoolchildren aged 13-14 years and their parents
were randomly selected from each of the two schools to
evaluate the impact of the AMR animation. Using a single
group exploratory study design involving two repeated
measures (baseline and endline), alpha value of 0.05 and
an effect size of 0.40 led to the sample being 26 children
in storytelling intervention school and 26 children in
the picture drawing intervention school [24]. The effect
size of 0.40 was purposively selected as it was considered
to be “large” enough for an exploratory study with no
known previous indicators for guiding sample size cal-
culation [24]. The sample size was increased to 31 in the
storytelling and 32 in the picture drawing intervention to
account for potential loss to follow-up.
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Both the parents and their children were given an
interviewer-administered baseline survey before sci-
ence teachers engaged the students. However, the end-
line survey for the students occurred within a week after
the competitions in the two schools. Unfortunately,
their parents did not attend because the competitions
occurred at a time when most were at work. This expe-
rience led to the implementation team selecting a week-
end for the animation engagement activity with parents.
The endline survey for the parents occurred immediately
after viewing the animation and subsequently discussing
it. This study focuses on only the impact on the parents,
and not the impact on children, which has been pub-
lished elsewhere [20]. The survey has 5 items on knowl-
edge, 4 items on beliefs and 3 items on attitudes, and has
been published [25], with answer options “Yes’, “No” or
“Don’t Know” The survey items were selected from a
previous unpublished study on AMR involving parents
and schoolchildren in Ghana that found the questions to
be well understood. Trained interviewers who were not
involved in the project’s implementation administered
the questionnaire in English. However, translation of the
scale in a local language (Twi) occurred in few instances
when parents had a limited understanding of English.
The interviewers practised the translations during train-
ing to ensure their accuracy.

In addition to answering questions on knowledge,
attitudes and beliefs, the parents were asked to indicate
whether their children had discussed issues on antimi-
crobial resistance and antibiotics with them in the past
6 months. This was to test the potential impact of word-
of-mouth and animation as engagement approaches with
parents of schoolchildren. Two datasets focusing on the
parents’ responses are available [26].

Data analysis

To quantify the effect of the interventions, the proportion
of parents of schoolchildren representing each interven-
tion school with correct responses to the 12 question-
naire items at baseline and endline were calculated.
McNemar test was also conducted with IBM SPSS Sta-
tistics (version 22) to determine statistical significance
between baseline and endline scores (within group analy-
sis). Moreover, an independent t-test was conducted by
combining the statements into knowledge, belief and
attitude constructs, and determining the statistical sig-
nificance between baseline and endline composite scores
for parents of schoolchildren representing each interven-
tion school (within group analysis). Ethical approval was
obtained from research ethics committees of the Ghana
Health Service (GHS-ERC-11/07/16) and Texas A&M
University (IRB2016-0656D).
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Results

Out of the 31 parents whose children participated in the
storytelling intervention, 25 participated in the endline
survey. In contrast, out of the 32 parents whose children
participated in the picture drawing intervention, 26 took
the endline survey. Out of the 25 parents, most were
female (72%) and were between the age of 38—47 years
(56%). Out of the 26 parents whose children attended the
picture drawing intervention school, most were female
(78%), and 48% were aged 38—47 years.

At endline, 96% (24 out of 25) of the parents of children
from the storytelling intervention school indicated that
their children had discussed antimicrobial resistance and
antibiotics issues with them whereas only 65.4% (17 out
of 26) of parents of children in the picture drawing inter-
vention school indicated so.

Parents whose children participated in the storytelling
intervention generally had improved endline scores com-
pared with their baseline scores. (Fig. 1).

However, only one of the improved scores among par-
ents whose schoolchildren were in the storytelling inter-
vention school was statistically significant: “Antibiotics
will cure any infection” (p=0.021, x2=0.711; 88% vs
50%) [Table 1]. Also, out of the three statements that had
post-test scores being less than that of the pre-test scores,
and thus showing a worse outcome, one was statistically
significant: “Antibiotics do not kill our good bacteria”
(p=0.021, x2=1.042; 71.4% vs 40%) (Table 1).

Similarly, among parents whose children were exposed
to the picture drawing intervention and animation,
9 statements had improved correct scores at endline
(Fig. 2).

However, unlike the parents of children exposed to
the storytelling intervention and animation, none of the
change in scores from baseline to endline for the parents
of the picture drawing students was statistically signifi-
cant (Table 2).

Moreover, an independent t-test for parents whose
children were in the storytelling intervention school indi-
cated that there was no significant difference between
baseline and endline with regard to knowledge con-
struct (t(54)=0.983, p=0.330) and belief construct (t
(54)=0.615, p=0.541). However, there was a significant
difference between baseline and endline in the attitude
construct [(t(31)=2.110, p=0.043)]. Similarly, regard-
ing parents whose children were in the picture drawing
intervention school, there was a significant difference
between baseline and endline in the attitude construct
[(t (36.8)=2.449, p=0.019)] but no significant differ-
ence between baseline and endline in the knowledge con-
struct [(t(43.8)=1.777, p=0.083)] and belief construct
[(t (36.5)=1.432, p=0.161)].
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If | get a left over antibiotic to use for my disease from a
family member or a friend I trust, | will take it

If | get some kind of skin reaction when using an antibiotic, |
will not use the same antibiotic again

If | feel better after half the treatment with antibiotics | will
stop taking them

| believe that an injury to the skin can be cured quickly by
pouring antibiotic powders unto the injury

| believe that it's good to be able to get antibiotics from the
drugstore without having to see a doctor first

| believe that it's good to be able to get antibiotics from
relatives or friends without having to see a doctor first

| believe that left over antibiotics are good to keep at home in
case they might be needed later on

Questions answered

The use of antibiotics among animals can reduce the effect of
antibiotics among humans

Antibiotics do not kill our good bacteria

If antibiotics are not effective any more in a few individuals,
eventually they will not be effective in the general population

Antibiotics will cure most coughs and cold

Antibiotics will cure any infection

W Pre test M Post test
Fig. 1 Percentage of parents of children in storytelling intervention school who answered questions correctly before and after the animation
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Discussion

To the best of our knowledge, the current study presents
the first empirical evidence from Sub-Saharan Africa for
using AMR-themed animation created with ideas from
schoolchildren, and the schoolchildren’s word-of-mouth
as engagement approaches for influencing the knowledge,
beliefs and attitudes of their parents regarding AMR. It is
interesting to find that awareness interventions involving
student and parent engagement and development of an
animation had significant effects on parents’ knowledge.

The significant impact on knowledge but not beliefs
and attitudes about antibiotics and AMR of parents in
the storytelling intervention school exposed to the ani-
mation could be because the children in the storytelling
intervention might have discussed the stories more with
their parents than their counterparts in the picture draw-
ing intervention. Schoolchildren in Junior High Schools
of Ghana tend to write stories as part of their lessons,
and discuss them with their parents. Thus, it was not sur-
prising that 96% of parents of children at the storytelling
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Table 1 Summary of survey responses for parents of schoolchildren in storytelling intervention school

Question N Preand post responses® McNemar x?> p value
C&C C&W W&C W&W

Knowledge

1. Antibiotics will cure any infection 25 13 1 9 2 0.711 0.021*

2. Antibiotics will cure most coughs and colds 25 4 7 3 11 0.682 0.344

3. If antibiotics are not effective anymore in a few individuals, eventually they will not be 25 3 6 8 8 0.649 0.791

effective in the general population

4. Antibiotics do not kill our good bacteria 25 7 13 3 1.042 0.021*

5.The use of antibiotics among animals can reduce the effect of antibiotics among humans 25 2 2 3 18 2679 1.000

Beliefs

6. | believe that left-over antibiotics are good to keep at home in case they might be 25 15 2 7 1 0.003 0.180

needed later on

7.1 believe that it's good to be able to get antibiotics from relatives or friends without hav- 25 23 0 2 0 - -

ing to see a doctor first

8. believe that it's good to be able to get antibiotics from the drugstore without havingto 25 17 3 4 1 0.074 1.000

see a doctor first

9.1 believe that an injury to the skin can be cured quickly by pouring antibiotic powders 25 14 1 6 4 4.167 0.125

onto the injury

Attitudes

10. If | feel better after half the treatment with antibiotics, | will stop taking them 25 20 2 3 0 0.296 1.000

11.1f I get some kind of skin reaction when using an antibiotic, | will not use the same 25 0 7 3 15 1.326 0.344

antibiotic again

12.1f I get a left-over antibiotic to use for my disease from a family member or friend I trust, 25 21 1 2 1 2973 1.000

| will take it

*Significant at 0.05 level

2The pre and post responses are written via symbols between the ‘& where C=correct, W =wrong. For example, C&C means correct pre level and correct post level

answers and W&W means wrong pre level and wrong post level answers

intervention school indicated that their children dis-
cussed antibiotics with them. Only about 65% of parents
with children at the picture drawing intervention school
indicated that their children discussed antibiotics with
them.

Moreover, storytelling offers a unique African tradi-
tion [27] that might have resonated well with parents of
schoolchildren who participated in the storytelling inter-
vention. However, it was also interesting to find t-test
results indicating that the interventions had significant
effects on parents attitudes but not knowledge and beliefs
about AMR for those whose schoolchildren participated
in either storytelling or picture drawing. This result sug-
gests that the interventions could improve motivation—
as depicted by the IMB skills model—to enable them to
engage in behaviours such as avoiding the misuse of anti-
biotics that could prevent the development of AMR.

The study’s findings contribute to the literature on
AMR interventions with parents as the priority popula-
tions. For example, an intervention on rational use of
antibiotics that was implemented in the United States
among childcare centre staff did not identify significant
differences in knowledge scores among parents with no
college education (p=0.11) [28]. Thus, our finding that

there was no significant effect of the interventions on
composite knowledge score mirrors the United States
study [28].

In Italy, an educational intervention that was imple-
mented to address antimicrobial resistance issues in the
general population found only one item on knowledge
being statistically significant—“antibiotics are effective
against viruses”—with some worse outcomes in both
the intervention and control areas after the campaign
[29]. Thus, our finding that the proportion of parents of
schoolchildren exposed to the storytelling intervention,
animation and discussion with the correct answer to
the statement “Antibiotics do not kill our good bacteria”
being worse at endline resembles the study in Italy [29].
However, unlike our study, the Italy study was an infor-
mation campaign delivered by general practitioners and
paediatricians.

The significantly positive effect on knowledge (“anti-
biotics will cure any infection”) among parents whose
schoolchildren were exposed to storytelling regard-
ing the knowledge statement that “Antibiotics will cure
any infection” offers opportunities for future interven-
tions. For example, with this finding, researchers will be
able to perform the necessary power analysis for future
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If I get a left over antibiotic to use for my disease from a
family member or a friend | trust, | will take it

If 1 get some kind of skin reaction when using an antibiotic, |
will not use the same antibiotic again

If | feel better after half the treatment with antibiotics | will
stop taking them

| believe that an injury to the skin can be cured quickly by
pouring antibiotic powders unto the injury

| believe that it’s good to be able to get antibiotics from the
drugstore without having to see a doctor first

| believe that it’s good to be able to get antibiotics from
relatives or friends without having to see a doctor first

| believe that left over antibiotics are good to keep at home
in case they might be needed later on

Questions answered

The use of antibiotics among animals can reduce the effect of
antibiotics among humans

Antibiotics do not kill our good bacteria

If antibiotics are not effective any more in a few individuals,
eventually they will not be effective in the general population

Antibiotics will cure most coughs and cold

Antibiotics will cure any infection
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Fig. 2 Percentage of parents of children in picture drawing intervention school who answered questions correctly before and after the animation

quasi-experimental or cluster-randomized controlled tri-
als to test the educational interventions on AMR that tar-
get the knowledge of parents. In this regard, our findings
could contribute to future intervention development on
AMR in Ghana among parents of schoolchildren.

Such future studies may need to test not only knowl-
edge, attitudes and beliefs but also behaviours such
as sharing antibiotics with others or use of antibiotics
for treating common cold. For example a study involv-
ing schoolchildren of ages 12-13 years in Moldova in
21 intervention and 20 control schools was found to be
successful at positively influencing behaviour: parents’

use of antibiotics for colds and flu [30]. In the current
study, schoolchildren were asked to speak with their par-
ents about AMR lessons they learned and parents were
expected to attend the children’s competitions. How-
ever, the parents not attending the children’s competi-
tion event but attending only the animation viewing and
discussion likely reduced the dosage of the intervention
compared with the study in Moldova.

Given that the study involved only two schools because
of its focus on generating preliminary data, randomiza-
tion into intervention and control clusters did not occur
unlike several studies that have explored AMR outside
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Table 2 Summary of survey responses for parents of schoolchildren in picture drawing intervention school

Question N Preand postresponses® McNemarx?> p value
C&C C&W W&C W&W

Knowledge

1. Antibiotics will cure any infection 26 11 0.257 0.267

2. Antibiotics will cure most coughs and colds 26 6 4 0.248 0.388

3. If antibiotics are not effective any more in a few individuals, eventually they will not be 26 1 5 8 12 1.110 0.581

effective in the general population

4. Antibiotics do not kill our good bacteria 26 4 10 7 2.345 0.629

5.The use of antibiotics among animals can reduce the effect of antibiotics among humans 26 2 5 5 14 0.013 1.000

Beliefs

6. | believe that left-over antibiotics are good to keep at home in case they might be needed 26 18 2 5 1 0.201 0453

later on

7.1 believe that it's good to be able to get antibiotics from relatives or friends without having 26 23 1 2 0 0.087 1.000

to see a doctor first

8.1 believe that it's good to be able to get antibiotics from the drugstore without havingto 26 13 7 5 1 0.728 0.774

see a doctor first

9.1 believe that an injury to the skin can be cured quickly by pouring antibiotic powders onto 26 12 3 10 1 0.580 0.092

the injury

Attitudes

10. If | feel better after half the treatment with antibiotics, | will stop taking them 26 17 3 6 1.017 0.508

11.1f I get some kind of skin reaction when using an antibiotic, | will not use the same antibi- 26 1 13 5 4338 0.096

otic again

12.1f I get a left-over antibiotic to use for my disease from a family member or friend I trust,| 26 24 0 2 0 - -

will take it

?The pre and post-test responses are written via symbols between the ‘& where C=correct, W =wrong. For example, C&C means correct pre level and correct post

level answers and W&W means wrong pre level and wrong post level answers

sub-Saharan Africa [29, 30]. However, the current study
explores potential measures that have not been widely
studied in AMR awareness elsewhere. For example, the
statements “I believe that it’s good to be able to get anti-
biotics from relatives or friends without having to see a
doctor first,” and “I believe that it’s good to be able to get
antibiotics from the drugstore without having to see a
doctor first” seem more applicable to low- and middle-
income countries such as those in Sub-Saharan Africa
where antibiotics can easily be obtained from drugstores
without prescriptions. Thus, the study offers opportuni-
ties for other scholars to adapt the questionnaire for use
in Ghana and other African settings.

Our study has implications for future AMR awareness
interventions involving student and parent engagement
and the development of an animation to influence par-
ents of schoolchildren. There is a need to require that
schoolchildren send their drawings home and discuss
them with their parents to make the use of picture draw-
ing an effective engagement approach to positively influ-
ence the AMR knowledge, attitudes and beliefs of their
parents. Also, if schoolchildren are expected to discuss
antimicrobial resistance issues with their parents as part
of school-based public engagement project, an objective
assessment approach such as using home assignments

that may require parental signature. However, a challenge
with this approach in Ghana and other low-resource set-
tings may be that some parents may not be literate, thus
making it difficult for them to sign assignments. For
example, about 35% of the adult population in Sub-Saha-
ran Africa cannot read or write [31].

Moreover, this study identified key lessons when
implementing such engagement projects with parents of
schoolchildren. For example, the evaluation team used
Parents Teachers Associations (PTAs) of both schools
to collect baseline data on parents whose children were
randomly selected to participate in the evaluation. The
implementation team expected the PTAs of both schools
to organise a meeting each to facilitate final engagement
with them. However, the PTAs of both schools did not
have a regular schedule for this to occur. Because of such
a challenge, the implementation team devised an alterna-
tive strategy in consultation with the project’s technical
advisory committee. This led to an agreement to host
the event for both schools on a Sunday afternoon after
church. Both parents and children successfully attended
this event, but it also limited the number of parents and
children expected to be engaged with the animation. The
Sunday event for the parents and children from the two
schools also made it challenging to collect data from
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parents because of the limited time. In sum, using the
PTA meetings worked well as a platform to collect base-
line data among parents, but not as an engagement plat-
form. Organising an engagement meeting on a Sunday
after church was hugely successful for both parents and
children. Scholars or practitioners need not rely mainly
on PTA meeting times to actively involve parents in pub-
lic engagement AMR projects.

Overall, the study have implications for designing,
implementing and evaluation behavioural change inter-
ventions related to AMR. For example, such interventions
need to consider cultural factors [32] and evidence-based
theories [33] to guide their development, implementa-
tion and evaluation. The type of theories to be selected
would depend on the direction of socio-behavioral
change expected. For example, behavioral theories can
be categorised according to whether they are applica-
ble to behaviours that should be decreased, increased
or both [33]. The IMB skills model can be used to study
behaviours that should be increased to tackle AMR (for
example, using antibiotics for only bacterial infections) or
behaviours that should be decreased to tackle AMR (for
example, sharing antibiotics with friends and relatives or
using antibiotics to treat the common cold).

In evaluating theory-based AMR interventions that
aim to change AMR behaviour, implementation science
measures such as feasibility, acceptability and fidelity
would be critical [34]. In this context, the current study
provides an initial evidence for the feasibility of using
AMR awareness interventions involving schoolchildren,
parent engagement and development of an animation.

However, despite the strengths of the findings of our
study, it has some limitations. It is unclear whether the
effects observed were due to the animation alone, word-
of-mouth from the children or both. Thus, future studies
would need to consider quantifying separate effects. Such
effects can be determined through robust designs such as
cluster randomised controlled trials.

Moreover, the project relied on trained interviewer-
administered questionnaire surveys. Such surveys have
the potential of interviewer bias and respondents giv-
ing socially desirable answers. To minimise potential
interviewer bias, the data collectors were not part of the
implementation team, and were adequately trained.

Conclusion

This study showed that using an animation on AMR
designed with ideas from schoolchildren could influ-
ence parents’ AMR knowledge and attitudes. However,
the effect could be positive or negative. When designing
school-based AMR educational interventions that aim
to engage parents of schoolchildren, public engagement
researchers and practitioners would need to consider
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identifying strategies for encouraging the children to dis-
cuss the lessons effectively with their parents. To the best
of our knowledge, our study provides the first evidence
regarding the use of antimicrobial resistance awareness
interventions involving student and parent engagement
and the development of an animation to influence AMR
knowledge, beliefs and attitudes of parents of schoolchil-
dren in Sub-Saharan Africa.
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