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ABSTRACT

Objectives We conducted a study to evaluate the use of
job aids and simple user instructions to improve adherence
for the treatment of childhood pneumonia with amoxicillin
dispersible tablet (DT).

Design A mixed-method study implemented in three
phases between October 2015 and February 2016.
Settings The study was implemented in two subdistricts
of Bangladesh.

Participants Caregivers of children aged 2-59 months,
health service providers and key stakeholders at national
and district level.

Interventions An intervention including training and job
aids and user-friendly instructions was introduced in one
subdistrict while standard amoxicillin DT packaging and
instructions with no training served as the control in the
comparison subdistrict.

Primary outcome Adherence behaviour of caregivers of
children aged 2—59 months for the treatment of childhood
pneumonia with amoxicillin DT.

Methods We conducted a survey with 56 caregivers

in the intervention subdistrict and 38 caregivers in the
comparison subdistrict. We also conducted 44 in-depth
interviews to evaluate the job aids and user-friendly
instructions with healthcare providers and caregivers to
assess the feasibility, usability and acceptability of the
tools in intervention subdistrict.

Results For 5-day treatment course, 32.1% (95%

Cl 23.1% to 41.1%) of caregivers in the intervention
subdistrict and 2.6% (95% Cl 0.3% to 7.8%) in the
comparison subdistrict maintained full adherence to the
amoxicillin DT treatment for pneumonia. More children
under 12 months were given age-appropriate treatment
than older children. Key stakeholders and healthcare
providers considered the use and integration of the tools
into the health system to be feasible and acceptable.
Conclusions The provision of tools for the treatment of
childhood pneumonia with amoxicillin DT had a positive
influence on adherence behaviours. These tools can help
close information gaps and overcome the barriers posed
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Strengths and limitations of this study

» The study used a real-world field setting to devel-
op and test the interventions with job aids and user
instructions, the evidences generated through this
study might help other low-income countries with
similar settings introduce amoxicillin dispersible
tablet (DT) into their health systems.

» We involved study participants in a different phase
of study implementations, including adapting job
aids and user instructions, in the study design and
for evaluating the intervention.

» The supply of amoxicillin DT was not readily avail-
able in both the subdistricts. These tools will be inef-
fective if there is no consistent supply of amoxicillin
DT.

» This study was implemented in one district in
Bangladesh, and the findings may not be able to be
generalised to other contexts.

» Measurements of adherence behaviour and the
qualitative findings on acceptability, feasibility and
usability can be prone to recall and desirability bias.
Moreover, this study did not consider the baseline
adherence behaviour of the caregiver.

by medical illiteracy and remembering instructions from
providers.

INTRODUCTION

Child deaths due to pneumonia have declined
slowly—and countries with the greatest
burden have made the least progress. Over
70% of the burden of pneumoniaisbornein 15
countries.' Bangladesh reported 17500 pneu-
monia deaths in children under 5 in 2015%
The high burden of childhood pneumonia
deaths belies the fact that pneumonia-related
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mortality is preventable with simple interventions and
appropriate treatment.” WHO integrated community
case management strategy recommends that children
between 2months and bHyears of age diagnosed with
fast-breathing pneumonia are treated with an oral anti-
biotic, and the recommended first-line treatment is oral
amoxicillin.” Despite these recommendations, the Global
Action Plan for Pneumonia and Diarrhoea reports that
only one-third of pneumonia cases receive antibiotics as
part of the treatment regimen.* Even when antibiotics
are available, only two-thirds of children completed the
full course of antibiotics.* Failure to complete the course
of treatment as prescribed can lead to treatment failure,
pneumonia relapse and the potential for the patient to
develop drug resistance infections.”°

The United Nations Commission on Life Saving
Commodities (UNCOLSC)7 identified the dispersible
tablet (DT) formulation of amoxicillin as an underused,
low-cost and high-impact commodity that, if used at
scale, could make a great impact in reducing preventable
deaths. For many countries, this represents a shift from
other commonly used formulations of amoxicillin, such
as syrups, non-DT and suspensions, and from other anti-
biotics. Amoxicillin DT has several advantages over other
formulations. This includes simplified treatment admin-
istration as other formulas of amoxicillin such as syrup
and other oral solution require refrigeration, reconsti-
tution with clean water and accurate measuring devices
to ensure correct dosages. Each dose of amoxicillin DT,
equivalent to amoxicillin powder for oral solution, is
a specific amount of drug, compacted into a tablet that
quickly disperses in 5-10mL of water or milk.® DT also
conveys some logistical advantages. Compared with the
amoxicillin DT, the liquid presentations of amoxicillin
are more expensive, heavier to transport and require
more space to store.” Unicef estimated that shifting the
demand from amoxicillin dry syrup to DT has resulted
in worldwide cost savings of US$8.4million during
2013-2015.°

Interventions that both expand coverage of antibiotics
and improve adherence to the course of treatment can
reduce the pneumonia burden.’ Some of the drivers of
poor treatment adherence have been described in the
previous literature as low medical literacy,'”™"* lower
level of education and low family income."” The poten-
tial to overcome barriers to treatment adherence using
job aids and simple user instructions are outlined in
Ebels et al.'* When patients clearly understand the treat-
ment regimen and are provided with support materials
they are more likely to adhere to the recommended
treatment.”” Job aids and user instructions should be
appropriate for their specific context of use and that can
be achieved through engagement with potential users
throughout the design and development process.'*
Visual tools with pictorial and graphical symbols help to
convey intended meaning about the treatment instruc-
tion to the patients and caregivers, including those who
are illiterate.'® '’

—_—

Generating support from
central and local authorities

l Phase 1

Pre-assessment data collection on current health - Pre-assessment

policies and practices, care-seeking behaviours data collection

and use of antibiotics for treating childhood
pneumonia

I
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Figure 1 Study design and implementation
process. DT, dispersible tablet.

As part of the UNCoLSC, ajob aids and user instructions
to support WHO recommendations on the use of amox-
icillin DT to treat childhood pneumonia were created
through an iterative user-centred design and develop-
ment process, reported elsewhere.'* These job aids and
user instructions are intended to help countries introduce
amoxicillin DT into their health systems and align their
pneumonia treatment policies with global guidelines. In
order to build evidence around the use of amoxicillin
DT job aids and user instructions, International Centre
for Diarrhoeal Disease Research, Bangladesh (icddrb),
an international health research organisation based in
Dhaka, Bangladesh, introduced these tools into the health
system in rural Bangladesh. The primary aim was to assess
the influence of these tools and training on these tools
to the healthcare providers on treatment adherence. The
secondary aims were to explore the usability, acceptability
and feasibility of introducing these tools to support new
treatment regimens.

METHODS

Study design and settings

We conducted a mixed-methods study in three phases
between October 2015 and February 2016 (figure 1). In
phase 1, the study team worked with key stakeholders at
the policy level to generate support for the study. Phase 2
was focused on the implementation of the interventions,
and phase 3 was the postimplementation assessment of
the interventions.

The study was implemented in two subdistricts,
Kalihati and Ghatail of the Tangail district of Bangla-
desh. We selected these 2 subdistricts out of 12 subdis-
tricts in Tangail district considering as they had similar
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demographic characteristics and were in areas with a
supply of amoxicillin DT supported by the Unicef. From
these two subdistricts, we randomly selected Kalihati to be
the intervention subdistrict and Ghatail to be the compar-
ison subdistrict.

In 2011, the total population of Ghatail was 417 939,
with 55 community clinics (CCs) and 17 Union Health
and Family Welfare Centres. The total population of Kali-
hati was 429 141, with 54 CCs and 18 Union Health and
Family Welfare Centres. In addition to these facilities,
there are a number of private health facilities, including
formal and informal/non-formal facilities available in
both the subdistricts.

Amoxicillin DT is manufactured, registered and avail-
able in Bangladesh but it was not routinely used for the
treatment of childhood pneumonia. During the study
period, amoxicillin DT was made available to CCs and
health centres in Tangail district from the supply procured
and distributed by Unicef. Given the unreliable the use of
amoxicillin DT, the study team wanted to ensure that lack
of access to the drug was not a factor that would confound
use and adherence in either subdistrict. The study team
intervened throughout the course of the study to ensure
sufficient supply of the drug at the facility level.

Intervention

The interventions included in this study are the provision
of job aids, user-friendly instructions and training to the
health providers for the treatment of childhood pneu-
monia with amoxicillin DT. PATH (Seattle, Washington,
USA) in collaboration with icddr,b and other global part-
ners developed a job aids and user-friendly instructions
for amoxicillin DT (online supplementary file 1 and 1a)
to increase community healthcare provider’s (CHCP)
ability to prescribe and dispense appropriate pneumonia
treatment and to help caregivers in understanding amox-
icillin DT instructions. These job aids and user-friendly
instructions were further adapted for use in Bangladesh
based on feedback from national stakeholders, health-
care providers and caregivers (online supplementary file
2 and 2a). The job aid and user-friendly instructions were
introduced and used in the intervention subdistrict, while
standard amoxicillin DT packaging and instructions were
used in the comparison subdistrict. CHCPs working in the
public and private sector in the intervention subdistrict
participated in a day-long training to review pneumonia
treatment guidelines, and in the introduction and distri-
bution of the job aids and user-friendly instructions. The
job aids and userfriendly instructions printed on paper
envelopes were given to each healthcare provider. In
the comparison subdistrict, no job aids and user-friendly
instructions were distributed, and no training was held.

Study population

We selected key stakeholders purposively based on exper-
tise in pneumonia management and child health and
their ability to provide insight into the implementation
of the intervention. They included representatives from

Ministry of Health and Family Welfare (MOHFW) (at
national, district and subdistrict level), Unicef, local
pharmaceuticals, civil surgeons, health officials at subdis-
trict level, members of local government committees and
members of the CC management team.

Community-based healthcare providers working in both
the public and private health sector were identified and
recruited. In the public sector, this included sub-assistant
community medical officers (SACMO) and CHCPs. The
SACMO is equivalent to a medical assistant. The training
of the SACMO consisted of 3 years of didactic and clin-
ical rotations with a compulsory internship of 12 months.
The SACMO serves at Union Health and Family Welfare
Centres as well in the subdistrict level health facilities,
which provide primary care and hospitalisation services.
The CHCP worked in primary health at CCs in rural
areas, the lowest level of static facilities operated by the
MOHFW. CHCP received 12 weeks of training divided
between theoretical and practical training. A CHCP works
in a CC, which serves an area of about 6000 people. All
CHCPs are trained to diagnose pneumonia and prescribe
antibiotics.

In the private sector, we recruited informal providers,
those working in dispensaries who prescribe medicine
as well as formal providers who have completed courses
in primary health or pharmacy. Due to the high volume
of care-seeking outside the public sector, it was deemed
critical to include healthcare providers who work outside
of the government system. Healthcare providers were
selected based on their willingness to participate, the
facility they worked in and whether they commonly
provided treatment to children with suspected pneu-
monia. Finally, at participating CCs and health centres,
all caregivers with children diagnosed with childhood
pneumonia and prescribed amoxicillin were identified
and recruited for participation in the study.

Outcomes of the study
The primary outcome was assessing adherence behaviour
for the treatment of childhood pneumonia with amox-
icillin DT. Both quantitative and qualitative data were
collected to assess the feasibility, usability and accept-
ability of the job aids and user-friendly instructions. These
indicators were defined as follows:

» Adherence: the correct treatment regimen based on
age, duration and timing of treatment administration.
Adherence was assessed through caregiver self-report
and pill count. For this study, full adherence was
defined as:

1. Using the appropriate dose of amoxicillin DT based
on the child’s age (one 250 mg amoxicillin DT for
children 2-11 months ortwo 250 mg amoxicillin
DT for children 12 —59).

2. Administering the DT twice per day.

3. Completing the full 5-day course of treatment.

» Acceptability: the degree to which the job aids and
user instructions are tolerated and appreciated by
providers.
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» Usability: refers to the extent to which healthcare
providers and caregivers understand and can inter-
pret the job aids and user instructions and can recall
the information used in the tools.

» Feasibility: refers to how possible, easy and convenient
itis to integrate these tools into current practices and
systems of care, the way in which medicine is given
to the caregivers at present at both the individual
provider and health system level (the primary health-
care system operated at community level).

Sample size and sampling

We did not conduct power calculations for the semi-struc-
tured survey with caregivers, as the goal was to achieve an
initial understanding of the effect of using job aids and
user instructions on adherence behaviour. Instead, we
performed a 3-month follow-up of our intervention and
included all caregivers with the child who received treat-
ment for pneumonia from the selected health service
providers in both the study subdistricts. A total of four
caregivers refused to participate in the study. For qual-
itative data collection with caregivers, we collected data
until saturation was achieved. We conducted key infor-
mant interviews and focus group discussion with all key
opinion leaders and providers managing pneumonia for
children <5 years of age at the study sites.

Data collection

In phase 1, we conducted key informant interviews with
the subdistrict health and family planning officers of
both Kalihati and Ghatail, the residential medical officer
and the civil surgeon of Tangail district. The purposes
of the key informant interviews were to understand the
current policies for prescribing amoxicillin DT for the
treatment of childhood pneumonia, assessing the organ-
isational feasibility of introducing job aids and user-
friendly product presentations for amoxicillin DT given
the current administrative practices, identify potential
barriers and facilitators for the uptake of amoxicillin
DT job aids and user-friendly instructions given current
health policies, and assess the perceived importance of
adding job aids and userfriendly instructions to facil-
itate adherence to amoxicillin DT treatment. We also
conducted in-depth interview with caregivers of the chil-
dren aged 0-23 months to understand their knowledge of
pneumonia and related care-seeking behaviours.

In phase 3, we administered a semi-structured survey
questionnaire to assess adherence among caregivers in
both subdistricts. For this survey, we developed a ques-
tionnaire which covered a range of information of
caregiver and the children including, socioeconomic
characteristics of caregivers and their household, care-
givers’ knowledge and experiences in managing pneu-
monia for their children, experience in use of antibiotics,
amoxicillin DT and adherence behaviour to amoxicillin
DT for the treatment of recent pneumonia episode of
their children. Additionally, in the intervention subdis-
trict, we conducted focus group discussions and in-depth

interviews with CHCP and caregivers respectively to assess
the feasibility, usability, and acceptability of the tools.

Ethical review

The research team informed participants about the study
and about their voluntary participation, their right to
withdraw from participation, and that refusal would not
lead to adverse consequences. Confidentiality of data was
strictly maintained.

Data analysis

Qualitative data from interviews and focus group discus-
sions were analysed using Atlas ti (http://atlasti.com).
Three study team members participated in the thematic
analysis. All the qualitative interviews were recorded and
transcribed, and coded line by line prior to the thematic
analysis. We followed both deductive and inductive
approaches for coding data. We formulated a list of initial
themes based on our experience and literature review,
which guided us to develop a coding framework. These
themes included: current policies and practices regarding
amoxicillin and amoxicillin DT, barriers and facilitators
to uptake the tools, perceived importance of adding tools,
experiences of service providers about use of amoxicillin
DT, experience of using job aids by the service providers,
experiences of using instructions by the caregivers and
experiences of caregivers receiving treatment from the
service providers. We then revisit the initial codes when
new themes emerged from the data. We considered some
qualitative findings and triangulated them with quantita-
tive data.

Data from the quantitative surveys were analysed using
STATA V.14.1 (https://www.stata.com). We performed
univariate analysis using descriptive statistics of selected
variables such as household size, caregiver’s age, child’s
age, caregiver’s education and presented in percentage
and frequency with 95% CI. For bivariate analysis, X*/
Fisher’s exact test was employed to investigate the associ-
ation between adherence of amoxicillin DT with selected
variables. We adjusted univariate and bivariate estimates
accounting for clustering by community health workers
(CHWs) except the variable ‘received treatment from’
as under this variable, we distributed the prevalence of
adherence behaviour across different CHWs. A p<0.10
was considered significant. Data from both subdistricts
were used to compare and assess differences in adher-
ence behaviours.

Patient and public involvement

During first phase of the study, we considered feedback
from caregivers of the patients (children who had been
diagnosed with pneumonia) while adapting the tools in
Bangladesh. This study also involved study participants
in the study design and evaluation of interventions. We
shared the results with study participants (mostly key
stakeholders) through a power point presentation in a
dissemination workshop and considered their comments
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and feedback in our analysis, interpretation and forma-
tion of recommendations.

RESULTS

We conducted 44 in-depth interviews with key stake-
holders, service providers and caregivers in both subdis-
tricts. Sixty healthcare providers in the intervention
subdistrict attended a training, used the tools with their
patients and later participated in focus group discussion.
Fifty-six caregivers in intervention subdistrict and 38
caregivers in comparison subdistrict participated in the
post-intervention survey.

All the caregivers who participated in the in-depth
interviews reported their job to be ‘housewife’. Most of
them (34/44) have more than 5years of schooling and
the average age was 23 years. The average age of SACMO
was 41 years and prior to attend the training for SACMO
all had completed secondary level schooling. All SACMOs
had more than 8years of experience working as SACMO
and two of them had more than 22 years of experi-
ence. The average age of CHCP was 33 and all CHCP
completed secondary level schooling before becoming a
CHCP. CHCP had an average of 5 years of experience.
The average age of informal provider was 39 years. Most
of informal providers completed 12 years of schooling,
completed 3months of pharmacy course, and on an
average, they have been practising as informal provider
in their communities for more than 12 years.

Table 1 describes the background characteristics of
caregivers in both subdistricts participated in the survey
in phase 3. The participants from the subdistricts were
similar except for level of education of caregivers. The

= Kalihati (Intervention)
u Ghatail (Comparison)

100% |

90%

80%

70%

60%

50%

40%

30% |

20%

10%

0%
Children 2-11m
(2 tablets/day)

Children 12-59m Overall Overall
(4 tablets/day)  appropriate appropriate appropriate adherence adherence
time (2 duration (3 duration (5 (3 days) (5 days)
times/day) days) days)

Figure 2 Adherence behaviour of caregivers in intervention
and comparison subdistricts.

difference was significant among fathers, with 48.2%
(n=27) (95%CI 35.1% to 61.5%) of fathers with more
than byears of education in the intervention subdistrict
compared with 76.3% (29) (95% CI 59.5% to 87.5%) in
the comparison subdistrict. Also, a significantly higher
proportion of caregivers (p=0.052) in the comparison
subdistrict reported prior knowledge of antibiotics.

Influence of the job aids and user instructions on adherence
behaviours

Thirty-two per cent (18) (95% CI23.1% to 41.1%) of care-
givers in the intervention subdistrict and 3% (1) (95% CI
0.3% to 7.8%) of caregivers in the comparison subdistrict
maintained full adherence to the recommended amoxi-
cillin DT (figure 2). More children under 12 months were
given age-appropriate treatment than older children in
both subdistricts. Almost all (96.4% (54); 95% CI 89.7%

Table 1 Sociodemographic and background characteristics of the caregivers
Variable Kalihati (n=56) Ghatail (n=38) P value
Household size, mean (SD) 4.7 (1.5) 5.7 (2.9) 0.073
Mothers with more than 5years of education, n (%) 36 (64) 32 (84) 0.034
Caregiver age in years, mean (SD) 24.9 (4.8) 25.0 (5.2) 0.872
Fathers with more than 5years of education, n (%) 27 (48) 29 (76) 0.006
Age of fathers in years, mean (SD) 31.9 (5.6) 31.3 (5.8) 0.638
Age of children in months, mean (SD) 20.1 (14.8) 20.8 (14.0) 0.807
Children between 2 and 12 months, n (%) 22 (39) 14 (37) 0.811
Female children, n (%) 24 (43) 23 (61) 0.093
Decision-maker in household for child treatment, n (%)
Child’s mother 24 (43) 12 (32) 0.270
Child’s father 9 (16) 6 (16) 0.971
Child’s mother and father 19 (34) 16 (42) 0.421
Others 4.(7) 4 (11) 0.563
Household monthly expenditure in BDT*, mean (SD) 8627.3 (60700) 9605.3 (4246.1) 0.363
Caregiver reported some prior knowledge on antibiotics, n (%) 43 (77) 35 (92) 0.052

*1BDT=US$0.012.
BDT, Bangladeshi taka.
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Table 2 Association between adherence behaviour and other factors of study participants participated in the survey

Variables

Adherence behaviour (5days)

Yes

No X2 value

% (n) (95% Cl)

% (n) (95% ClI) (P value)

Child age
2-11 months, n=36
12-59 months, n=58
Caregiver with >5years of schooling
No, n=26
Yes, n=68
Received user instruction
No, n=40
Yes, n=54
Used user instructions
No, n=60
Yes, n=34

33.3 (12) (17.7 to 49.0)
12.1 (7) (3.6 to 20.5)

15.4 (4) (1.2 to 29.5)
22.1 (15) (12.1 to 32.0)

2.5 (1) (0.0 to 7.4)
33.3 (18) (20.6 to 46.0)

6.7 (4) (0.3 to 13.0)
44.1 (15) (27.2 to 61.1)

Understanding of all parts of the user instruction

Nothing, n=53
Partial understood, n=21
Fully understood, n=20
Prior knowledge about antibiotics
No, n=16
Yes, n=78
Made follow-up visits
No, n=72
Yes, n=22
Received treatment fromt

Subassistant community medical
officer, n=39

Community healthcare provider, n=38

Non-formal provider, n=17

3.8 (2) (0.9 t0 8.9)
33.3 (7) (12.7 to 54.0)
50.0 (10) (27.5 to 72.5)

37.5 (6) (13.0 to 62.0)
16.7 (13) (8.3 to 25.0)

15.3 (11) (6.9 to 23.6)
36.4 (8) (15.8 to 56.9)

12.8 (5) (5.2 to 28.2)

18.4 (7) (8.7 to 34.8)
41.2 (7) (19.3 t0 67.3)

Received full dose of amoxicillin dispersible tablet

No, n=43
Yes, n=51

00) )
37.3 (19) (24.8 to 51.7)

66.7 (24) (51.0 to 82.3)
87.9 (51) (79.5 to 96.4)

5.603 (0.018)

84.6 (22) (70.5 to 98.8)
77.9 (53) (68.0 to 87.9)

0.520 *(0.471)

97.5 (39) (92.6 to 100.0)
66.7 (36) (54.0 to 79.4)

3.37 (0.066)

93.3 (56) (87.0 to 99.7)
55.9 (19) (38.9 to 72.8)

17.92 (0.000)

96.2 (51) (91.0 to 100.0) 5.03 (0.081)
66.7 (14) (46.0 to 87.3)
50.0 (10) (27.5 to 72.5)
62.5 (10) (38.0 to 87.0) 3.57 (0.059)

83.3 (65) (75.0 t0 91.7)

84.7 (61) (76.4 to 93.1)
63.6 (14) (43.1 to 84.2)

0.982 (0.322)

87.2 (34) (71.8 to 94.8) 6.10 (0.049)

81.6 (31) (65.2 t0 91.3)
58.9 (10) (32.7 to 80.8)

100 (43) ()
62.8 (32) (48.4 to 75.2)

5.853 *(0.016)

*We performed Fisher's exact test as expected cell frequency <5.
1The variable ‘received treatment from’ not estimated by cluster as we distributed the prevalence of adherence behaviour across CHWs.

CHWS, community health workers.

to 100%) of children in the intervention subdistrict and
about two-thirds (65.8% (25); 95% CI 50.5% to 81.1%)
in the comparison subdistrict were given the appropriate
dose two times per day. The weakest component of treat-
ment adherence was completing the full 5-day course.
Forty-five per cent (25) of caregivers in the intervention
subdistrict completed all 5days of treatment while 26%
(10) in the comparison subdistrict completed the full
5days of treatment (figure 2).

Table 2 shows the association between adherence
behaviour and other factors. Factors that were significantly

associated with adherence to the treatment regimen

included:

» The age of the child.

» Whether the caregiver (1) received the instructions,
(2) used the instructions and (3) understood the
instructions.

» Caregiver’s prior knowledge about antibiotics.

» Whether the caregiver attended a follow-up visit with
the provider.

» Whether the caregiver received the full dose of amox-
icillin DT from the provider.
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For example, caregivers of younger children (aged
2-11 months) had better adherence to the treatment
regimen compared with caregivers of older children,
aged 1-5 years (33.3% (12) vs 12.1% (7)). Full adherence
to the treatment was only possible if caregivers received
the full dose of amoxicillin DT from their provider.
Seventy-three per cent (41) of caregivers in intervention
subdistrict received the full dose, based on their child’s
age, compared with 26% (10) in comparison subdis-
trict. The type of provider also influenced adherence
behaviours. If a caregiver went to informal providers for
treatment, the likelihood of adherence was significantly
higher (p=0.049) compared with providers in the public
sector (table 2).

Quualitative data were used to triangulate and explain
findings from the self-report and pill count. The stated
reason for having leftover medicine in the comparison
subdistrict was that the caregiver forgot to give the full
course of the medicine. In the intervention subdistrict,
the most common reasons were that the child’s health
was improving and that the child refused to take medi-
cine. During the qualitative interview, a mother in the
comparison subdistrict mentioned:

I do not remember for how long the doctor had
told me to give the medicine, so I gave it to my child
three times a day for two days and then stopped as my
daughter was not showing any sign of improvement.

The training on and access to the job aids was associated
with better adherence to the recommended pneumonia
treatment among healthcare providers. One provider
from the public sector who participated in the training
reported:

Because of this now I am more confident and can ac-
curately diagnose and prescribe treatment of child-
hood pneumonia. Though we knew how to diagnose
it (childhood pneumonia), the training had given us
a refresher.

Feasibility of introducing job aids and user instructions
Key stakeholders and healthcare providers considered the
use and integration of the tools into the health system to
be feasible. They were familiar with these types of tools, as
similar materials are used for tuberculosis and immunisa-
tion programmes. They recommended that the following
process is followed in order to introduce new tools for
pneumonia treatment successfully.

1. Tools should be approved by the appropriate authority
of the MOHFW in Bangladesh.

2. Advocacy should be conducted to achieve consensus
on messaging among the health service providers and
the stakeholders at district and subdistrict level.

3. Training should be conducted to ensure that providers
know how to use the tools.

The perception of pneumonia was considered a
driving factor in the feasibility of adopting the tools.

The key stakeholders at the study area perceived

pneumonia as a high priority and major cause of child
death.

Some barriers that could hinder the introduction of the
tools were also reported. The availability of amoxicillin
DT at the facility level, especially in the private sector, was
a challenge. There were also concerns regarding how the
informal providers, who are not subject to supervision
and monitoring from the government health ministries,
could access and use these tools.

Apart from the feasibility of the intervention, some
providers doubted the efficacy of amoxicillin DT in
treating pneumonia. They reported less trust in amoxi-
cillin as compared with stronger second and third gener-
ation antibiotics. An informal provider said:

At present, we are usually not using Amoxicillin as
treatment of childhood pneumonia. Most of the doc-
tors and service providers are using second or third
generation antibiotics to treat the children with pneu-
monia. The children are already [have] resistance to
the higher-generic antibiotics. In that situation, if we
use Amoxicillin DT, how would it be effective to treat
pneumonia of the children?

Usability of job aids and user instructions

Usability was assessed among both providers and care-
givers in the intervention subdistrict only. Almost all
of the caregivers (96%, n=54) received user instruc-
tions but not all used them (63%, n=34). Twenty-four
per cent used the tool every day, while 62% (21) used
it only once (figure 3). The most common reason not
using the instructions was that the caregiver already
knew how to use the medicine.

Providers explained the treatment to the caregiver using
the tools, but comprehension of the tools varied among
caregivers. More than 70% (41) of caregivers understood
one or more components of the user instruction. One care-
giver said:

The Service provider made the [user instructions]
clear enough to me that I did not need to look at it
again and it was beneficial to me in administering the
medicine to my child.

100% 96.4%

90%

80%

70% 63/0% 61.8%
60%

50%

40%

30% 235%

20% 1417%

10%

0% T

Received product Used product Everyday Once only
presentation (n=56)  presentation (n=54)

Infrequently

Figure 3 Use of job aids and user instructions by
the healthcare providers and caregivers in intervention
subdistrict.
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Acceptability of job aids and user instructions

Providers found the tools acceptable and considered them a
better way of providing information than existing methods.
They found it helpful for illiterate caregivers as most of
the information was presented through pictures, making
it easy to communicate and easy to memorise. Caregivers
also found the tools acceptable, and providers reported
that caregiver satisfaction with the tools encouraged their
continued use over the study period.

Access to the tools, particularly for the non-formal
providers, conveyed professional legitimacy and increased
confidence in their skills. Providers reported that caregivers
appreciated their services aligned with national guidelines.
As one non-formal provider noted:

When we provide full course of medication to pa-
tients, and they usually think we provide it for our
economic benefits. Patients think we have no pro-
fessional degree, training on particular medication
etc. They have little confidence on our treatments.
But when we instruct them using [the tools], trust-
worthiness develops. [The tools] give us professional
confidence.

These data suggest that informal providers were enthusi-
astic and empowered after participating in the training, as
one non-formal provider stated:

After the training when I explain the dose adminis-
tration procedure to pneumonia patients (childhood
pneumonia) they trust me more. Now, my competi-
tor’s clients are even coming to me, especially those
who have pneumonia and helping me to make more
profit. I hope you could have more of such training
with us in the future.

DISCUSSION

The provision of job aids, userfriendly instructions and
training to the health providers for the treatment of child-
hood pneumonia with amoxicillin DT had a positive influ-
ence on adherence behaviours among both caregivers and
providers. The effect on adherence behaviour is strength-
ened when caregivers understood key parts of the instruc-
tions for using the treatment, as adherence is strongly
associated with a user level of medical literacy.”"® Despite
the positive influence of these tools, overall treatment adher-
ence remained low: 32% in intervention subdistrict. Qualita-
tive evidence generated in this study suggests that only some
of the barriers to adherence can be overcome with better
information, delivered through job aids, user instructions
and training.

The tools were also deemed acceptable and usable
as well as feasible to introduce. This finding aligns
with other evidence generated in other low-income
settings.'® ' Key steps to introduce the tools into the
health system in intervention subdistrict included
official approval of tools, advocacy for consensus and
training for the service providers. Once introduced,

providers liked and used the tools and gave them to
the caregivers. Their use was driven by the perceived
need—caregivers who already understood the treat-
ment regimen did not frequently refer to the instruc-
tions. The locally adapted versions of the instructions
were acceptable, though not all components of the
tools were understood by all caregivers. Instructions
may still need to verbally explain and reinforce by
providers. A previous study demonstrated that key
messages on adherence to an antibiotic regimen can
be conveyed to largely illiterate caretakers through
images and with reinforcement with verbal messages
from health workers.*

Given the low rates of adherence observed, multiple
barriers to full adherence to the amoxicillin DT treat-
ment for childhood pneumonia persist beyond those
that are addressed by the tools. An inadequate supply
of amoxicillin DT at the community level, provider
misconceptions about the efficacy of amoxicillin for
pneumonia, inconsistent provider practices and care-
giver behaviour all contributed to low adherence rates.
At the facility level, the supply of amoxicillin DT was
inconsistent during the study period, and there was
lack of instruction to the health facilities at subdis-
trict level and to providers regarding how to properly
use the supplied amoxicillin DT. Consistent supply of
amoxicillin DT might help reinforce better adherence
behaviour. However, the disruption of the supply was
present across both the subdistricts.

Providers who attended to training more frequently
provided the full course of amoxicillin DT, suggesting
that training is essential along with the introduction of job
aid and user instruction. Providers, particularly informal
providers who questioned the efficacy of amoxicillin,
suggested that evidence in support of WHO and national
pneumonia treatment guidelines had not been widely
disseminated or adopted into routine practice. Finally,
suboptimal caregiver adherence behaviours persist,
and the root cause of those behaviours warrant further
exploration.

The inclusion of informal/non-formal provider in this
study is an opportunity to explore how materials usually
developed and deployed in public health facilities might
work in the private informal sector. Previous studies in similar
setting also suggesting that use of visual aids was helpful to
improve services of the non-formal provider.*' ** However,
the channels for training and distribution to the non-formal
provider may be more complex, as there is no formal
authority in Bangladesh. Another key difference between
the public and private sector is that non-formal providers
sell amoxicillin and other drugs for a profit. Non-formal
providers were willing to participate in the intervention and
often reported strong positive feedback: the tools conveyed
professional legitimacy and kept them updated of changing
global and national guidelines. This formative positive feed-
back may warrant working to include private sector informal
providers in other interventions and public health strategies
to address childhood pneumonia.
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Limitations

The study has some limitations. The supply of amoxicillin
DT was not readily available in both the subdistricts. These
tools will be ineffective if there is no consistent supply of
amoxicillin DT. During the study period, the study team
members frequently requested the local managers to ensure
an adequate supply of amoxicillin DT. This study was imple-
mented in one district in Bangladesh, and the findings may
not be able to be generalised to other contexts. Measure-
ments of adherence behaviour and the qualitative findings
on acceptability, feasibility and usability can be prone to recall
and desirability bias. The low sample size possibly limited
our analysis to sufficiently answer the research question,
although, in the context of this study and the setting, this
was the largest sample to measure the adherence behaviour
as we considered all caregivers participated in the study in
a 3-month follow-up period. Moreover, this study did not
consider the baseline adherence behaviour of the caregiver.

CONCLUSION

This study evaluated a simple and potentially scalable inter-
vention, aimed at improving outcomes of childhood pneu-
monia treatment in Bangladesh by providing providers and
caregivers with job aids and user instructions on proper use.
These tools were created, tested and adapted with the partic-
ipation of key stakeholders and beneficiaries in a real-world
setting. Overall, these tools address some barriers to the use
of amoxicillin DT for pneumonia. These tools can help close
information gaps. They can also help overcome the barriers
posed by medical illiteracy, support providers in the recall
of correct use instructions and encourage alignment with
global and national policies, and treatment guidelines. Still,
other barriers will need to be addressed in order to improve
adherence behaviours, the efficacy of amoxicillin DT, and
ultimately, pneumonia treatment outcomes.
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