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ABSTRACT

Administering the right doses of oral liquid medications is crucial to achieving therapeutic goals. These doses are
measured with household spoons and dosing devices enclosed in product packages. We investigated the types of
household spoons currently available, the types and extent of inclusion of dosing devices in oral liquid product
packages and assessed the accuracy, quality, reliability and acceptability of the household spoons and enclosed
devices in dosing oral liquid medications. Close to half (46 %) of orthodox and almost all (97 %) herbal oral liquid
remedies in the Ghanaian market did not have enclosed dosing devices and will require the use of other devices
mostly household spoons to deliver the required doses in their administration. Many people (95 %) used household
spoons in dosing oral liquid medications and some (39 %) actually preferred them to enclosed dosing devices. The
household spoons were mostly teaspoons and dessertspoons; tablespoons were very rare. Aside other defects, all the
categories of household spoons had maximum volumes significantly different from; 5 ml (teaspoonful) (4.3 = 1.7), 10
ml (dessertspoonful) (8.25 + 2.5) and 15 ml (tablespoonful) (13.5 + 1.2), respectively (P<0.05); hence were inaccurate
and can lead to oral liquid medication dosing errors. The medicine cup was the most common (80 %) dosing device
and measured relatively large volumes (5-20 ml) which were not significantly different (P<0.05) from the expected
calibrations. The enclosed medicinal spoons (12 %) had defects similar to their household counterparts and measured
volumes (5-10 ml) which were different from expected (P<0.05). The enclosed oral droppers and syringes (8 %)
measured volumes (<5 ml) more accurately. The oral syringe was the most accurate and convenient dosing device.
The results strongly support the assertions that household spoons are inaccurate and their use for dosing oral liquid
medications is anachronistic and should be discouraged.

Keywords: Household spoons enclosed dosing devices, oral liquid medications, dosing errors.

INTRODUCTION

Oral liquid pharmaceutical dosage forms are widely
accepted and used, especially in paediatric and
geriatric care. Their efficacy and effectiveness depend
on the right dosaging. The dose in these products is
determined and measured in terms of a certain volume
of the product. With the advent of modern medicine,
household spoons were established as standards used
for measuring the doses of oral liquid medications,
where the teaspoonful, dessertspoonful and
tablespoonful were designated and accepted to
measure 5 ml, 10 ml and 15 ml of liquid product,
respectively?2. Since then, the shapes, sizes, forms and
make of these household spoons, especially in the
Ghanaian society, have varied tremendously with
likely consequences of dosing errors. In recent times
the inclusion of various forms of dosing devices in oral
liquid medication packages is aimed at improving
dosing efficiency3*. However, some products including
herbal remedies do not come with enclosed dosing
devices. As such, instructions are still being given to
patients involving the use of household spoons as

measures for oral liquid medications. The current
research therefore, sought to determine the types of
household spoons currently available, the extent of
inclusion of dosing devices in oral liquid product
packages and to assess the quality, accuracy, reliability
and acceptability of the current household spoons in
Ghana and the manufacturers enclosed measures in
delivering the required doses of oral liquid
medications.

MATERIALS AND METHODS
Materials

A random sample of 1000 household spoons [i.e. 500
teaspoons and 500 non-teaspoons (dessert and
tablespoons)] made of plastics, aluminum or mostly
stainless steel were obtained from various homes,
markets, chop bars, schools and restaurants in the Ho,
Accra and Kumasi. Also, 500 dosing devices (i.e. 200
medicine cups, cylinders and wells; 200 medicine
spoons and 100 medicine pipettes, droppers and
syringes) found enclosed in oral liquid medications
packages were randomly sampled from 100
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Pharmacies in Accra and Kumasi. Distilled water and 5,
10 and 30 ml microburettes were also used in the
experimentations. A 100 questionnaire was also
administered to the inhabitants of Kumasi and its
environs to which 97 responded.

Methods

Surveys were conducted in Ho, Accra and Kumasi to
ascertain the types of household spoons currently in
use, the extent of inclusion and types of dosing devices
in oral liquid medication packages, from which the
samples were obtained and evaluated. The maximum
capacities of the 1000 household spoons and the
volumes of the various graduations of the 500
different dosing devices were determined from the
microburettes using distilled water. The physical
quality of these devices in terms of the material of
construction, size, shape, colour, design and
transparency, ease of handling and reading of marks of
calibration were also assessed and the responses to
the questionnaire used to determine the public
perception and preference of household spoons or
enclosed dosing devices as measures for oral liquid
medications. The frequency distributions and
descriptive statistics for all the variables were then
calculated and the results subjected to Chi-square
analysis, grouped t-tests and analysis of variance
techniques.

RESULTS AND DISCUSSION

The results of the survey revealed that close to half (46
%) of orthodox and almost all (97 %) herbal oral liquid
remedies in the Ghanaian market did not have
enclosed dosing devices and will require the use of
other devices mostly household spoons to deliver the
required doses in their administration. Many people
(95 % respondents) used household spoons in dosing
oral liquid medications and some (39 %) actually
preferred them to enclosed dosing devices.

The American Academy of Pediatrics (AAP) Committee
on Drugs in a 1975 study, reported 75 % of patients
used a household teaspoon or kitchen measuring
spoon when dosing liquid medication®. In another
study from Israel, 80 % of the children were given
medications by a household teaspoon®. A similar
report in 2000 from Minnesota (USA) indicated a
household teaspoon was the device most frequently
used (73 %) for measuring liquid medications’.

However, both the investigators in this survey and the
public had a difficulty in the physical identification and
classification of the current household spoons as tea,
dessert and tablespoons. 70 % of the respondents
could identify only one spoon type correctly. So for
ease of analysis we grouped them into teaspoons and
non-teaspoons (Figs. 1 & 2).
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Fig. 1: It shows the maximum liquid volumes
obtained from the household teaspoons: values are
mean = SEM of n = 5.

All the categories of household spoons had maximum
volumes significantly different from; 5 ml
(teaspoonful) (mean * SD; 4.3 + 1.7) (Fig. 1), 10 ml
(dessertspoonful) (mean + SD; 8.25 * 2.5) (Fig. 2) and
15 ml (tablespoonful) (mean + SD; 13.5 * 1.2 (Fig. 2),
respectively (P<0.05); hence were inaccurate and if
used can lead to oral liquid medication dosing errors
(underdosing). Although less serious than overdosing
in terms of morbidity, underdosing is known to lead to
ineffective therapy, drug resistance and unnecessary
frequent clinical visits*8.
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Fig. 2: It shows the maximum liquid volumes
obtained from the household non-teaspoons:
values are mean + SEM of n = 5.
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The volume capacities of the household spoons
indicated they were mostly teaspoons (50 %) and
dessertspoons (47 %); tablespoons were very rare (3
%) (Fig. 3). The spoons in the last category were
mostly made of aluminum and plastics, and were
found with the low class societal groups such as the
local chop bars. Those of stainless steel construction
and special design were found with the elite and in the
3-5 stars rated hospitality concerns. The issues of poor
identification of the correct spoon type, unavailability,
profound variations, difficulty in handling and spillage
during use have reduced further the reliability of
household spoons to deliver accurate, safe and
effective doses of oral liquid medications.

The American Academy of Paediatrics (AAP)
Committee on Drugs described the inaccuracies of
administering liquid medications by household spoons
nearly 34 years ago, and recommended the use of
more appropriate liquid administration devices>.
Madlon-Kay and Mosch?, re-emphasized that clinicians
need to be aware that many people continue to use
inaccurate devices such as household spoons for
measuring liquid medications. The United States Food
and Drug Administration (FDA) have also warned that
patients should put away their household spoons and
use a more accurate measure when taking liquid
medications®. However, to the best of our knowledge,
the Food and Drugs Board (FDB) of Ghana has no
regulation or warning on the use of household spoons
for dispensing oral liquid medications.

Fig. 3: It shows some of the household spoons
encountered in the Ghanaian market: from left to
right; teaspoons (1-3); dessertspoons (4-8) and
tablespoons (9-10).

Limited information is available about the current use
of liquid medication dosing devices in Ghana. It is
therefore, proper to envisage that the use of enclosed
measures in packages of oral liquid pharmaceutical
products could eliminate the difficulties and

inaccuracies associated with the use of household
spoons as measures for oral liquid administration.

The medicine cups, wells and cylinders were the most
common (80 %) enclosed dosing devices (Fig. 4) and
measured relatively large volumes (5-20 ml) which
were not significantly different (P<0.05) from the
expected calibrations (Table 1). Therefore, these
devices were relatively accurate and can be relied
upon to effectively and efficiently deliver specific
doses of oral liquid medications, if used correctly. They
also possessed other advantages including ease of
handling and use and are less prone to spillage,
especially if the volumes of the liquid or calibrations
are well below the rim of the device.

However, some of these medicinal wells, cups and
cylinders were either rough, non-transparent, deeply
coloured, or had unclear and crowded -calibration
marks which made reading difficult. There is therefore,
the need to overcome these defects in order to
enhance their effective and efficient use.

Fig. 4: It shows dosing devices found enclosed in
oral liquid medication packages: medicine cups,
wells and cylinders (left); medicinal spoons
(middle) and oral pipettes, droppers and syringes
(right).

The enclosed medicinal spoons (12 %) had defects
similar to their household counterparts and measured
volumes (5-10 ml) which were significantly different
from the expected (P<0.05) (Table 1). The enclosed
oral droppers and syringes (8 %) (Fig. 4) measured
volumes (<5 ml) that were not significantly different
from the expected calibrations (P<0.05) (Table 1).
However, some of the droppers either did not function
properly or leaked badly and could not be used,
indicating the need to ensure quality.

The oral syringe was the most accurate and convenient
dosing device. In fact its efficiency is enhanced by the
ease of handling and lack of spillage during drug
administration. It also reduces the risk of possible
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gagging and aspiration of medication. Other reports
have indicated that the oral dosing syringe is felt as the

best

device for the delivery of oral liquid

medications3+47:10,

Table 1: It shows the volumes of liquid obtained with the dosing devices enclosed in oral liquid medication
packages and the results of a one-way ANOVA.

Expected volume (ml) Range of volumes measured

Average volume (mean * SD of

One-way ANOVA (P<0.05)

(ml) n=5)
Medicinal cups, wells and cylinders
2.5 21-35 24+0.3 n/s
5.0 4.0-6.2 53+04 n/s
10.0 8.7-11.0 9.7+0.5 n/s
15.0 14.0 - 16.0 14.8+0.6 n/s
20.0 19.0 - 20.5 19.5+0.5 n/s
Medicinal spoons
2.5 2.7-3.2 28+04 s/d
5.0 53-6.1 5.8+0.3 s/d
10.0 9.0-10.2 9.4+0.6 s/d
Medicinal Pipettes, droppers and Syringes
0.2 0.19-0.22 0.20 £ 0.02 n/s
0.4 0.39 - 0.40 0.40 £ 0.01 n/s
0.5 0.50-0.53 0.52 +0.03 n/s
0.6 0.61-0.62 0.61 +0.02 n/s
0.8 0.80 - 0.84 0.82 £ 0.04 n/s
1.0 0.98-1.18 1.10 £ 0.05 n/s
2.0 1.95-2.20 2.00+0.21 n/s
3.0 3.00-3.25 3.10+£0.25 n/s
4.0 3.98 - 4.25 4.00+0.20 n/s
5.0 5.05-5.10 5.00 £ 0.10 n/s
s/d - significantly different from the expected value; n/s - not significantly different
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