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ABSTRACT

Zinc treatment is now recommended by the World Health Organization as part of the routine manage-
ment of acute childhood diarrhoea. A dispersible zinc tablet formulation was developed taking into
account the taste, cost, and feasibility to distribute and store. Only limited information is available on
the acceptability of and adherence to dispersible zinc tablet. No study has formally assessed whether
the formulation is acceptable to children and if caretakers can adhere to the instructions regarding pre-
paration, dosage, and duration of treatment. This community-based study aimed at determining the
acceptability of and adherence to a dispersible zinc tablet formulation in a cohort of children (n=320)
aged less than five years. Caretakers of children with acute childhood diarrhoea were prescribed zinc
tablet treatment and followed up after 2-3 weeks. The formulation was acceptable to children; 90.1%
of 303 caretakers perceived that the tablets were equally or even more acceptable to their children com-
pared to other medicines. Ninety-eight percent of the children received the standard dose of one tablet
per day, and 55.8% completed the full 10-day course of zinc treatment. Adherence rates did not vary
by age or gender of the child. These findings indicate that the tablet formulation is acceptable, but fur-
ther efforts are required to enhance adherence.
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INTRODUCTION

It is estimated that diarrhoeal diseases cause nearly two
million deaths of children aged less than five years each
year, with 98% of these deaths occurring in developing
countries (1). Zinc deficiency is an important predictor
of early childhood morbidity and mortality due to diar-
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rhoea (2). This is important because, in nearly all deve-
loping countries, zinc deficiency is highly prevalent (3)
and children aged less than five years will experience
4-6 episodes of acute diarrhoea each year. Over the past
decade, it has been consistently demonstrated that zinc
given as a treatment for acute childhood diarrhoea is ef-
fective in reducing the severity and duration of a diar-
rhoeal episode and, over the next 3-6 months, it decreases
the risk of subsequent diarrhoeal illness and non-injury
death (4-6). It is estimated that the successful scaling
up of zinc as a treatment for childhood diarrhoea would
lead to 400,000 fewer diarrhoea-related deaths per year

(.



216 J Health Popul Nutr Sep 2005

Dilruba N et al.

Given the evidence in favour of effectiveness of zinc,
the World Health Organization (WHO) commissioned
a private manufacturer of nutritional products for disad-
vantaged populations (Nutriset Ltd., France) to deve-
lop a zinc formulation that would effectively mask the
taste of zinc, could be mass-produced at a low cost, and
could easily be distributed and stored. With the tech-
nical contribution of Rodael Laboratories (in France), a
dispersible tablet formulation was developed that has
now been used in several field trials on effectiveness in
Africa and South Asia. The tablets contain 10-20 mg of
zinc sulphate, prescribed once per day for 10-14 days.
Although no problem with acceptance of the tablets has
been reported, this has not been formally assessed. In
addition, adherence to a 10-day treatment regimen is re-
cognized to be an important, potential barrier to success-
ful scaling up of zinc as a treatment that requires moni-
toring within normal field settings.

Zinc is not entirely unknown in South Asia. Multiple
zinc syrup products are currently marketed to improve
growth of children, increase their appetite, facilitate di-
gestion, and reverse weakness following a recent illness.
Zinc is not generally recognized to be a treatment for
childhood diarrhoea. The proposed dispersible tablet for-
mulation has several advantages over syrups. For exam-
ple, the tablets are easier to distribute and store, less
costly to produce, and are easier for mother to handle
and keep track of the number of days given. From a mar-
keting point of view, tablets can be set apart from syrups
and uniquely positioned as a treatment, as opposed to a
micronutrient supplement.

Prior to committing to the tablet formulation, the pub-
lic- or private-sector investors in technology transfer,
production, and marketing of the product will require
assurance that the product is acceptable to young chil-
dren and that treatment instructions are easily adhered
to by caretakers. The taste, texture, and appearance of a
medication and the schedule of administration can affect
acceptability of and adherence to a treatment. The pur-
poses of this investigation were to (a) determine whether
or not Bangladeshi children aged less than five years,
experiencing an episode of acute childhood diarrhoea,
would find the dispersible tablet formulation acceptable
and (b) document to what extent caretakers adhere to the
instructions of zinc treatment as measured by its prepa-
ration and duration of treatment.

MATERIALS AND METHODS

Study design

This was a community-based study in a cohort of chil-
dren with acute childhood diarrhoea, who had been pres-
cribed dispersible zinc tablet (one 20-mg tablet per day
for 10 days). Ten-tablet blister packs were distributed
to selected drug-sellers by sales officers of the Social
Marketing Company (SMC), a private, non-profit mar-
keting firm that promotes, distributes, and sells low-cost,
primary-care products in the health sector. A home-vi-
sit was arranged 2-3 weeks later to assess acceptability
of and adherence to the instructions for zinc treatment.
The study was carried out from February to April 2004.

The Research Review Committee and the Ethical Re-
view Committee of ICDDR,B: Centre for Health and Po-
pulation Research approved the study as a part of the
"Scaling up zinc for young children (SUZY) Project."

Study site

The study was conducted in four sub-districts in Dhaka
division, Bangladesh. These sites were a convenient sam-
ple selected by the SMC. Within each sub-district, one
SMC sales officer, purposively selected, distributed the
zinc blister packs to five rural and five urban drug-sel-
lers included in his distribution list. Each drug-seller
was provided with 20 blister packs free of charge.

Study population

The study population included children aged 3-59 months
with an acute diarrhoea episode, whose caretakers sought
assistance from one of the selected drug-sellers and were
provided with the zinc blister pack.

Sample size

To identify a +£7.5% minimal difference in acceptabi-
lity between children aged over and below 18 months
with an anticipated 70% acceptability (p), setting the le-
vel of confidence at 95% (z=1.95), the resulting sample
size estimate is 140 children per group. To adjust for po-
tential drop-outs, we added 10 children in each group,
and the final target sample of 300 children (150 in each
age-group) was sought.

Measurement

The definitions used for acceptability and adherence are
given in the next page.
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Acceptability: Acceptability was measured on the basis
of a caretaker's report of his/her child's behaviour when
given the medication. The caretakers were asked about
their perception of taste of the zinc tablet given to their
children compared to other medicines. The response
options were better, same, or worse than other medicines.

Adherence: Adherence was defined in relation to the
dose given, frequency of daily administration, duration
of treatment, and preparation (dispersion) of the tablets.

Methodology

Four sales officers of the SMC received a one-day orien-
tation on zinc treatment. Each sales officer was instruc-
ted to select five urban and five rural outlets from their
respective allocated districts, with the exception of the
Mirpur zone of Dhaka city, which is exclusively urban.
The sales officers were also provided with a single-page
information sheet on zinc for distribution among the
drug-sellers. After the completion of orientation, the sales
officers visited their allocated district and recruited drug-
sellers. The drug-sellers were given a short briefing on
zinc treatment in childhood diarrhoea by the sales offi-
cers and were then provided with the information hand-
out on zinc treatment. Each drug-seller was advised to
identify and maintain a list of up to 10 diarrhoea-affec-
ted children aged less than five years, whose parents/
caretakers sought treatment. The drug-seller recorded the
name, age, address, and prominent landmark near the
residence of each child on the address sheet.

The questionnaire was pre-tested among four urban
and two rural mothers in the presence of the research
investigators and was then modified according to the
feedback received. The interviewers administering the
questionnaire were experienced and received two-day
training and orientation.

To maintain interest and motivation to participate, the
drug-sellers were visited by a member of the research
team one week following distribution of the blister packs
to them by the sales officers of SMC. Two to three weeks
after distribution, the drug-sellers were visited again to
collect the list of children treated. All listed families had
provided them with verbal agreement for a home-visit.
A verbal consent was obtained before interviewing the
study participants.

Data analysis

Data were entered using the dBase software, analyzed
using SPSS (version 11.0) and cleaned and corrected

for the outliers. Next, frequency distributions were run,
and outliers were identified and corrected when appro-
priate. Bivariate, crude analyses of association involved
chi-square and #-tests for categorical and continuous
data respectively; p values of <0.05 were considered to
be statistically significant.

RESULTS

The caretakers of 320 children who were provided with
zinc tablets by the drug-sellers were interviewed. All
but one of the caretakers received one blister pack con-
taining 10 zinc tablets. At least one dose of zinc was
given to 303 (94.7%) of the 320 children. Reasons men-
tioned by the parents of 17 children who did not give
zinc tablets to their children included: illness stopped,
parent was suspicious of a free treatment, and fear of
complications related to a new medicine.

Subsequent analyses were restricted to the 303 care-
takers and children who received zinc. Of them, 151
(49.8%) were rural and 152 (50.2%) urban, 180 (59.4%)
male and 123 (40.6%) female, and 151 (49.8%) aged over
18 months and 152 (50.2%) aged less than 18 months.
Table 1 summarizes histories of diarrhoeal episodes.
Most (75.3%) episodes lasted less than one week, with a
mean duration of 6.3+5.0 days. Oral rehydration solution
(ORS) was given to 259 (85.5%) children. In total, 212
(70%) children were given additional medications for their
illness, but 86 (40.6%) caretakers did not know the name
of the medicine. Antibiotics were the most commonly-

Table 1. History of diarrhoea episodes
Descriptor P(e;izrét;)g ©
Duration (days) of diarrhoea
1-3 27.1
4-7 48.2
>7 24.8
ORS
Given 85.5
Not given 14.5
Other medications given
(other than zinc and ORS)
None 30.0
Medicine given 70.0
Antibiotics 46.7
Others 12.7
Could not mention
the name of medicine 40.6
ORS=Oral rehydration solution
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reported medications. Fifty-three percent of those who
received antibiotics were given metronidazole.

Table 2 summarizes the main findings. The duration
of zinc treatment for these children ranged from 1 day to
10 days with the mean of 7.7842.94 days; 55.8% re-
ceived the full course of zinc treatment for 10 days. Al-
though all children were given one zinc tablet per day,
the caretakers of 12 children (4.0%) divided one tablet
into two or more doses. The correct procedure to dis-

solve the tablet in water was followed by 297 (98%)
caretakers. Caretakers of 282 (93.1%) of the treated chil-
dren thought that zinc tablets were equally or even more
acceptable to their children than other medicines. Most
(83.5%) caretakers stated that they would use zinc treat-
ment for their children's diarrhoea in future. Reasons
mentioned by the caretakers for not completing the course
included: their child was cured (15.18%), vomiting
(12.21%), forgot (5.28%), and child did not improve
(4.29%).

Table 2. é;:iﬂ’ﬁtgl;%cagi;fr}:;teme of study parti- The dgta were an.al.yzed to see .if there were any dif-
ferences in acceptability or compliance among children
Outcome Perientage aged less than 18 months compared to those aged 18
(n=303) months or older (Table 3). There were no observed age-
Zinc treatment given group differences in acceptability of and compliance
for 10 days, as advised 55.8 with zinc treatment. ORS use was not affected by age, but
1 tablet/day given, as advised 98.0 a higher proportion of younger children received other
Followed correct procedure medicines (77.0% vs 62.9%, p<0.009).
to dissolve the tablet 98.0
Taste perceived by caretakers to be ‘We compared the children who completed a full course
Same as other medicines 66.7 of zinc treatment with those who did not (Table 4).
Better than other medicines 264 Sixty-one percent of girls and 52% of boys completed
Worse than other medicines 6.9 the full course. As might be expected, children who seemed
Willingness of caretakers to use zinc not to accept the zinc tablets were more likely to stop
m fgtgre treatment prior to 10 days. There was no statistically
Wﬂhﬂg ) 83.5 significant difference in age, sex, dose of medicine, and
Not willing/depends 16.5 procedure to dissolve the tablet between the children who
Table 3. Comparison of children aged less than 18 months with those aged 18 months and over
Predictor <18 months 18 months or older Relative risk
(n=152) (n=151) (95% CI)
Duration (days) of diarrhoea
1-7 115 113
>7 37 38 1.02 (0.79-1.33)
Duration (days) of zinc treatment
<10 70 64
10 82 87 1.08 (0.86-1.35)
Taste of zinc tablet
Same/better than other medicines 141 141
Worse than other medicines 11 10 0.95 (0.62-1.46)
Willingness to use zinc in future
Not willing/depends 29 21
Willing 123 130 1.19 (0.91-1.56)
Oral rehydration solution
Not used 19 25
Used 133 126 0.84 (0.59-1.20)
Other medicines
Not used 35 56
Used 117 95 0.70* (0.52-0.93)
*p<0.05; CI=Confidence interval
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completed the course and those who did not. A higher
proportion of children who did not complete the full
course was given other medicines (81% vs 61%, p<0.001).

DISCUSSION

The objective of the study was to assess the acceptabi-
lity of zinc tablets among children, aged less than five
years, with an active case of diarrhoea and adherence to
the treatment instructions among their caretakers. These

The study has demonstrated that, in a population with no
knowledge of zinc as a treatment and little experience
with dispersible tablets, the formulation was acceptable,
and adherence to the instructions was quite good. In a
study of compliance with anti-malarial medication, com-
pliance was greater when information was communicated
directly by provider to caregiver (8). In this study, we
did not observe the content of messages regarding zinc
treatment communicated to the caretakers by the drug-
sellers. The drug-sellers were asked by the sales officers

Table 4. Bivariate associations with adherence to 10 days of treatment
. Relative risk

Predictor <10 days (n=134) 10 days (n=169) 5% CI
Sex

Girl 48 75

Boy 86 94 0.82 (0.62-1.07)
Age (months)

<18 70 82

18 or above 64 87 1.09 (0.84-1.40)
Area

Urban 64 88

Rural 70 81 0.91 (0.70-1.17)
Breastfeeding

Not breastfed 43 43

Breastfed 91 126 1.19 (0.92-1.55)
Duration (days) of diarrhoea

1-7 98 130

>7 36 39 0.90 (0.68-1.18)
Taste of zinc tablet

Same/better than other medicines 117 165

Worse than other medicines 17 4 0.51% (0.40-0.66)
Oral rehydration solution

Not used 22 22

Used 112 147 1.16 (0.83-1.60)
Use of other medicines

Not used 25 66

Used 109 103 0.53% (0.37-0.76)
*p<0.05; CI=Confidence interval

are critically important questions for potential product
manufacturers and for those involved in marketing a zinc
tablet formulation. Over 90% of the caretakers thought
that the zinc tablets were equally or even more acceptable
to their children than other medicines. Despite minimal
work with the drug-sellers and the fact that zinc tablet
was an unknown product to the caretakers, more than half
of the study children completed the full, 10-day course of
zinc treatment, and over 90% of the caretakers complied
with the instructions addressing frequency of administra-
tion, dosage, and the procedure to prepare the medicine.

to provide instructions to the caretakers regarding pre-
paration, when to give, and for how long. It is unlikely
that the caretakers were fully informed, as the drug-sel-
lers did not receive formal training on zinc treatment.
Only the sales officers received formal training. They,
in turn, provided the drug-sellers with a one-page hand-
out containing basic information. In most cases, the child's
father visited the drug-seller and received the zinc blis-
ter packs with instructions, while it was the mother who
administered it in the home. This leads to additional op-
portunities for gaps in information. For these reasons,
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a multi-layered educational approach that targets varied
types of drug-sellers or healthcare providers and reaches
consumers through mass-media marketing will be needed
to fully inform parents and support a successful scaling
up of zinc as a treatment.

In this study, zinc was given free to the children, which
might have had an influence on higher rates of compli-
ance. On the other hand, a few caretakers refused to give
zinc to their children, as they were suspicious about free
supply. Reduction in cost of treatment was reported as
one of the important determinants of improved compli-
ance to pre-packaged anti-malarial drugs (9). It is antici-
pated that blister pack will be sold for about 25 US cents.
Whether, at this price, the poorer segments of the popula-
tion are reached is yet to be determined. If zinc replaces
the other medications purchased, there will be no over-
all increase in cost.

The field research assistants were asked to verify the
number of tablets given by inspecting the blister packs.
In many instances, this was not possible because the packs
had been discarded. Thus, the interviewers had to rely
mostly on the caretaker's report, which may have led to
an over-estimation of compliance. The drug-sellers were
provided with a small incentive (approximately USS$ 4)
to participate in this survey and dispense the blister packs.
This may have had an additional influence on the beha-
viour of the drug-sellers in recruiting children and moti-
vating parents to comply with zinc.

Taste and appearance of medication can affect accep-
tability and compliance. To gain a true level of compli-
ance, it is important to monitor all the dimensions of
compliance: preparation of medicine, dose, frequency
of administration, and duration of treatment. In a study
comparing compliance with tablet and syrup forms of
anti-malarials, the study found that there was no diffe-
rence between the two forms in terms of duration of ad-
ministration (10). However, there was a significant va-
riation in the frequency of administration in the syrup
group despite the caregivers being instructed to give me-
dication once a day. Among the caretakers, 15% gave
medication twice a day, 14% thrice a day, and 11% varied
the number of times over the 3-4-day period. In the case
of tablets, non-compliance was related to either adminis-
tering the drug at all or not completing the course.

A number of factors affect compliance with any me-
dication. These include sociodemographic background
of patients, disease characteristics, treatment practices,

and health systems. Poor compliance is associated with
low socioeconomic status, illiteracy, unstable living con-
ditions, increased distance from a treatment centre, and
high medical costs (11). Several treatment-related fac-
tors affect adherence. These include the complexity of
the treatment regime, duration of the regime, ease of ad-
ministration, previous treatment failure, the immediacy
of benefits, and the occurrence of effects (10-11). Lack
of knowledge, training, and support for healthcare pro-
viders about appropriate treatments and lack of incen-
tives for healthcare providers are also associated with
poor compliance. The resulting poor understanding of
treatment instructions by caretakers results in errors of
treatment dosage and schedule (8). The most common
explanations for poor adherence to treatment are attri-
buted to patients or caretakers and referred to non-com-
pliance. It is logical that a caretaker will want to observe
a rapid response to any medication given. On the other
hand, if the illness quickly resolves, there exists a much
greater likelihood of discontinuing a medication prior
to the instructed length of treatment (8). Conversely, it
is more likely that a medication will be stopped if the
resolution of symptoms is slow or the perception of pa-
tient/caretaker is that it is not working (12).

This study assessed the acceptability of the tablets
among young children with diarrhoea in urban and rural
household settings and adherence of their caretakers to
instructions for zinc tablet treatment. The results of the
study have implications on the strategy to implement a
zinc scaling-up programme in Bangladesh. This is the
first published study to report on the acceptability of the
recently-patented 20-mg dispersible zinc tablet deve-
loped by Rodael Pharma and distributed by Nutriset Ltd.
under the brand name 'Zincfant'. It is anticipated that,
in countries like Bangladesh, for scaling up zinc for the
treatment of childhood diarrhoea, the technology to pro-
duce the tablets will be transferred to local laboratories.
In Bangladesh alone, the estimated demand is approxi-
mately 50 million blister packs per year [Social Marke-
ting Company. Personal communication, 2004]. Thus,
prior to adoption of a dispersible zinc tablet formulation,
health managers and providers will want to be reassured
that the product is both acceptable and feasible in terms
of adherence to treatment instructions. This investigation
represents a limited beginning to answering these ques-
tions. The findings suggest that the formulation is accep-
table to young children. Less clear is the question of ad-
herence to treatment. We have shown that most parents
find the tablet easy to prepare and do not make mistakes
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in preparation or daily dosage. Not surprisingly, full
compliance with the 10-day length of treatment occurred
in only one-half of the cases. Much greater efforts will
be required, through a broad range of promotion strategies,
to attain improved rates of full compliance.
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