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Abstract

Aim: The aim of the study was to investigate the swal-
low ability and the patient preferences of tablets and
capsules with different sizes, shapes, surfaces and
colours.  

Method: Patients were asked to swallow tablets with
different surface and size, while tablets with different
shape and colour were visually assessed.  They were
asked to indicate their preferences.

Results: Gelatine capsules were found easier to swal-
low than tablets and coated tablets were found easier
than uncoated normal tablets.  The preferred colour was
white both for tablets and capsules, and the most dis-
liked colours were purple tablets and brown capsules.
The preferred shape was strongly arched circular for
small tablets, oval for medium sized and big tablets.
The difficulty to swallow tablets increased with increasing
size.

Conclusion: According to the results of this study,
the ideal tablet is small and white, strongly arched circu-
lar and coated.  If the amount of drug requires a bigger
tablet, the preferred format is oblong or oval with a coat-
ing.  In general capsules were preferred over tablets.
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Introduction

Despite the fact that difficulties in swallowing tablets
seem to be a well-known problem among patients, only
few and desultory investigations have been made on the
subject.  In a questionnaire done by general practitioners
in Norway, it was found that every third woman and every
sixth man agreed to have problems with swallowing
tablets [1].  Swallowing tablets is discomfortable for many
people and both physical as well as psychological fac-
tors may cause this discomfort.  If a patient has once
experienced a tablet sticking in the oesophagus, the
patient may get unpleasant associations by swallowing
tablets hereafter.  A rugged surface makes the tablet
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scratch the oesophagus during passage, and some
tablets might have a bad taste or smell.  These factors
make the intake of tablets a discomforting experience to
the patient, and this might consequently lead to non-
compliance [1, 2].

During the recent years, damage of oesophagus by
retention of tablets has been reported [3].  Beyond caus-
ing discomfort and pain [2], the mucous membrane may
be irritated and the underlying tissue damaged [2, 4, 6].
Most common is a regular cauterisation, but also drugs
that intumesce with moisture in the oesophagus can
cause severe damage [2].

The ability of tablets to pass the oesophagus is
assigned to size, surface area, shape and coating [2, 3,
4, 6], and it is generally agreed that the most important
factor is size, which should be as small as possible [2, 3,
6].  With the same weight, oblong/oval tablets pass bet-
ter than circular tablets [2, 3, 6, 7] and arched tablets,
pass better than flat [7].  The stickiness of the tablet sur-
face is also important and the tendency to stick increas-
es with the surface area of the tablet [7], and coated
tablets are usually less sticky than uncoated tablets [3, 4,
8] depending, of course, on the substances in the tablet
and on the coating, but most often a suitable coating
helps the tablet to pass oesophagus [2, 7, 8].

Further it has been found, that the density of capsules
should be as high as possible to minimize the tendency
to stick in the oesophagus [3, 6].

A number of studies have been made concerning the
factors influencing the passage time through oesopha-
gus for both tablets and capsules.  It is generally agreed
that tablets and capsule should be taken in an upright
position, with plenty of liquid [2, 3, 4, 6].

Patients’ acceptance of tablets and their compliance
are, beside the factors described above, related to the
visual appearance of the tablet [9], thus, the importance
of both size and colour has been investigated.  It was
found that blue is generally categorized as depressant or
tranquillising whereas yellow and red are categorized as
stimulating or antidepressant [11, 12], and that red and
black capsules were judged to be more powerful than
blue, green, orange, and yellow ones, and white cap-
sules to be the less powerful [9].  Big capsules were
judged to be more powerful than small capsules [12].
Further Lüscher found that it was of great importance for
a successful treatment that the patient found the colour
of the tablet corresponding to the expected therapeutic
effect [10].

It has been argued that the patient’s age might influ-
ence problems associated with swallowing tablets.  Most
investigators have found that elderly people report more
difficulties in swallowing tablets than younger people [3,
4, 5], however, Andersen et al. found that people older
than 70 years had fewer problems than younger people
[1].

In an interview of 25 subjects aged 65 to 88 years,
44% reported general swallowing problems [14].

Steffensen et.al. found that parents had more trouble
in making their children swallow tablets than mixture [15].

The purpose of this study was to investigate the swal-
lowability and patient acceptance of tablets and capsules
due to size, shape, surface and colour.

Patients and methods

Study population

The study took place at the Pain Centre at the
University Hospital of Copenhagen and at the Pain
Centre at the University Hospital of Herlev, and was con-
ducted according to the Declaration II of Helsinki.  Thus,
the purpose and procedure of the study were explained
to all patients, who also gave their informed consent.
Patients were excluded from the study if they had gener-
al difficulties in swallowing and if they were pregnant or
breast-feeding.

Study design

The study comprised three phases.  In phase one, 
the patients had to swallow an uncoated tablet, a coated
tablet and a gelatine capsule, all of the same size and
shape.  Hereafter the patients were asked to specify
which one they found the most easy to swallow.

Phase two was a visual phase.  At first, eleven tablets
with the same shape but in different colours were pre-
sented to the patients on a white pad.  The patients
were asked to point out the two colours they liked the
best and second-best, and the two colours they disliked
the most and second most.  This procedure was repeat-
ed with seven capsules of different colours and sizes.
Next step in the visual phase concerned preferences for
shapes.  Different shapes of white tablets were present-
ed on a green pad, and the patients chose the tablet
that seemed to be the easiest to swallow and the one,
which looked the most difficult.  This procedure was
repeated with three categories of size.  The small and
large size groups each contained five tablets and the
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medium size group contained four tablets.

In the last phase of the study, the patients were asked
to swallow five oblong tablets of different size.  In order
to evaluate the swallowability, a verbal rating scale was
filled in for each tablet swallowed.  The verbal rating
scale contained following categories: very easy, easy
acceptable, difficult and very difficult.

The tablets were swallowed with a minimum of 20 ml
of tap water per tablet and a total maximum of 250 ml.

The tablets and capsules used in the study are listed in
Table 1.

Calculation and statistical 
analysis

In the colour test, a colour chosen as “best” was given
two points, as “second-best” one point, as “worst” minus
two points and as “second worst” minus one point.

The results from the patients were analysed by non-
parametic chi2 test on contingency tables [13].  The pro-
gram used was Statgraphics version 5.0.  The tests
were performed to determine if there were any differ-
ences related to the two pain centres or to the amount of
tablets taken daily by the patients.  P<0.05 was consid-
ered significant.

Results

A total of 331 patients participated, 202 patients from
the Pain Centre at the University Hospital of Copenhagen
and 129 patients from the Pain Centre at the  University
Hospital of Herlev.  At the Pain Centre at the University of
Copenhagen, 66 patients did not want to participate in
the investigation.  Out of these patients, sixteen gave the
reason that they had difficulties in swallowing tablets, a
fact that might bias the outcome of this study.  At the
Pain Centre at the University Hospital of Herlev, the num-
ber of patients who refused to participate was not regis-
tered.

The patients were asked how many tablets they swal-
lowed every day.  It was tested whether any difference
between the patients at the two centres could be
demonstrated.  As this was not the case (P=0,7126),
patients from both centres were pooled into one group.
A total of 144 men and 187 women respectively partici-
pated.  Out of the 331 patients 278 were aged 23-64
years, and 53 patients were 65 years or older, and 156
patients swallowed less than 10 tablets a day and 175
swallowed 10 tablets or more.

Phase I:  The gelatine capsule was chosen by 66% of
the patients as the most easily swallowed, followed by
the coated tablet which was chosen by 18% and the
uncoated tablet which was preferred by only 4% of the
patients.

Phase II:  In this part of the study, both colour and
shape were considered.  As can be seen from figure 1,
the most popular colour among the tablets was white,
given a total of 393 points.  [The maximum possible
points were 662].  Gold was the second most popular
colour given 123 points, while purple was the most dis-
liked colour given minus 313 points, followed by
turquoise given minus 157 points.

Among capsules, as can be seen from figure 2, white
was also the most popular colour given 392 points.  Pale
blue received 105 points.  The most disliked colours

white
gold

light tan
light orange
bright green
dark orange

grey
olive green

orange
turqoise

purple

Figure 1 Sum of points for coloured tablets. Best=2p,
second-best=1p, second-worst=-1p, worst=-2p
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Figure 2 Sum of points for coloured capsules. 
Best=2p, second-best=1p, second-worst=-1p, worst=-2p
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gelatine capsule white, size 1 especially prepared
uncoated tablet white, 18.2 x 8.2 x 6.0 especially prepared
coated tablet white, 18.2 x 8.2 x 6.0 especially prepared

PHASE 2, COLOURS

circular tablet orange, 7.3 x 4.5 MST Contin 60 mg - Pordue Frederick, USA
circular tablet bright green, 7.3 x 4.5 MST Contin 15 mg - Pordue Frederick
circular tablet purple, 7.3 x 4.5 MST Contin 30 mg - Pordue Frederick
circular tablet grey, 7.3 x 4.5 MST Contin 100 mg - Pordue Frederick
circular tablet turquoise, 8.9 x 6.0 MST Contin 200 mg - Pordue Frederick
circular tablet light orange, 7.3 x 4.5 MST Contin 10 mg - Pordue Frederick
circular tablet white, 7.3 x 4.5 MST Contin 5 mg - Pordue Frederick
circular tablet gold, 7.3 x 4.5 Contalgin 30 mg - Pharmacia & Upjohn, DK
circular tablet light tan, 7.3 x 4.5 Contalgin 60 mg - Pharmacia & Upjohn, DK
circular tablet olive green, 7.3 x 4.5 Contalgin 5 mg - Pharmacia & Upjohn, DK
circular tablet dark orange, 7.3 x 4.5 Contalgin 100 mg - Pharmacia & Upjohn, DK
gelatine capsule pale blue, size 4 Contalgin Uno 30 mg - Pharmacia & Upjohn, DK
gelatine capsule brown, size 3 Contalgin Uno 60 mg - Pharmacia & Upjohn, DK
gelatine capsule peach, size 2 Contalgin Uno 90 mg - Pharmacia & Upjohn, DK
gelatine capsule olive green, size 1 Contalgin Uno 120 mg - Pharmacia & Upjohn, DK
gelatine capsule dark orange, size 0 Contalgin Uno 200 mg - Pharmacia & Upjohn, DK
gelatine capsule white, size 1 especially prepared

PHASE 2 , SHAPES

oblong tablet white, 12.2 x 6.3 x 4.4 Primcillin 250 mg - Astra, DK
oval white, 11.2 x 7.6 x 3.6 Serdolect - Lundbech, DK
flat circular white, 8.1 x 3.1 Hexanurat 100 mg - Durascan, DK
arched circular white, 8.1 x 4.0 Oxapax 15 mg - Durascan, DK
strongly arched circular white, 8.9 x 5.0 Hexasoptin 80 mg - Durascan, DK
oblong white, 18.7 x 8.2 x 5.9 Ibureumin 400 mg - Durascan, DK
oval white, 17.2 x 8.6 x 6.8 Pancillin 1 mill. IU - Durascan, DK
flat circular white, 13.2 x 3.7 Hexanurat 300 mg - Durascan, DK
arched circular white, 12.2 x 6.6 Hexabotin 250 mg - Durascan, DK
oblong white, 22.2 x 8.1 x 6.4 Imadrax 750 mg - Durascan, DK
curved oblong white, 22.2 x 8.9 x 7.2 Pancillin 1.5 mill. IU - Durascan, DK
oval white, 20.3 x 9.8 x 7.0 Spektramox 500 mg - Astra, DK
thick oval white, 19.2 x 9.1 x 9.3 Hexabotin 500 mg - Durascan, DK
flat circular white, 15.1 x 5.5 Hexokain - Nycomed, DK

PHASE 3, SIZES

oval tablet white, 12.2 x 5.5 x 3.9 especially prepared
oval tablet white, 14.2 x 6.4 x 4.9 especially prepared
oval tablet white, 16.2 x 7.3 x 5.4 especially prepared
oval tablet white, 18.2 x 8.1 x 5.9 especially prepared
oval tablet white, 19.2 x 10.1 x 6.3 especially prepared

Table 1 List of used preparations. Dimensions are in mm. For oblong/oval tablets the dimensions are length x width x
height, for circular tablets the dimensions are diameter x height

PHASE 1, FORMULATION

BAS 238 Sheets mar13  3/15/02  4:07 PM  Page 5



were brown with minus 144 points and blue with minus
135 points.

When judging the results, it should be held in mind that
the capsules had different size, and the size might influ-
ence the choice as well.

It appeared that the patients, who swallowed more
than ten tablets every day, were more favourably dis-
posed to bright colours on tablets than the patients who
swallowed less tablets, P = 0,0295 [Data not shown].

Shapes were assessed in three categories of size.  As
shown in figure 3, the strongly arched circular was esti-
mated as most easy to swallow among small tablets, by
66% of the patients, and the oblong as the most difficult
by 51%.

For the medium size tablets, 61% of the patients
chose the oval tablet as most easy to swallow, and 60%
chose the flat circular tablet as the most difficult.

In the large size group, three of the tablets were cho-
sen equally as the most easily swallowed:  the oblong
[28%], the curved oblong [28%] and the oval [32%].  
The flat circular was chosen as the most difficult by 64%.

The difficulty in swallowing the tablets increased 
with size.

Discussion

The number of patients at the University Hospital of
Copenhagen, who refused to participate because of
general problems with swallowing tablets, was quite
small compared to the number of persons who claimed
to have problems in swallowing tablets in the Norwegian
questionnaire.  A possible explanation could be that the
patients treated at the two pain centres are used to swal-
low several tablets every day.  Previous investigations on

swallowability or passage time of tablets have been
questionnaire or in vitro investigations.  These investiga-
tions showed that tablets should be as small as possi-
ble, oblong/oval, arched and coated, and that the most
appropriate colour is influenced on the expected thera-
peutic effect of the tablet.

In the present study, patients felt that small tablets are
more easy or comfortable to swallow than big ones and
that arched tablets are better than flat.  As to shape, it
seems that only medium or large tablets have to be
oblong or oval, while small tablets could be circular and
still judged to be easy to swallow, as long as they are
arched.

Phase one of the study showed that the capsule was
the easiest to swallow and that the coated tablet was
better than the uncoated.  Summarizing on the results, 
it seems that the tablets, which theoretically should pass
the oesophagus most easily, are also the tablets that the
patients judged as the most easy to swallow.  

Most patients preferred white tablets, however, patients
who took more than ten tablets a day favoured coloured
tablets.  This is probably due to a natural wish to be able
to distinguish the tablets from each other.

Knowing now that more than half of the patients picked
out white as the best colour for tablets, it might have
been better not to include a white tablet among the
options.  By simply asking the patient: “do you prefer
white or coloured tablets?” and thereafter letting the
patients choose the best, second best, worst and sec-
ond worst among the rest of the colours, a more differ-
entiated picture of the preferred colours might have been
achieved.
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Conclusions

In conclusion, the present study demonstrated that
capsules are easier to swallow than tablets, and that
coated tablets were preferred over uncoated tablets.
White is the preferred colour for both tablets and cap-
sules.  As to shapes, the patients preferred the shape 
to be strongly arched circular over oblong for the small
tablets, white for medium and large tablets, the shapes
oblong and oval were preferred over the flat circular.  
The patients found tablets more difficult to swallow with
increasing size.

Generally, the ideal tablet is a small white tablet,
strongly arched circular and coated.  If the amount of
drug substance requires a bigger tablet, it should be
oblong or oval but still white and coated.

easy           difficult

strongly arched circular

arched circular

flat circular

oval

oblong

arched circular

flat circular

oval

oblong

flat circular

thick oval

oval

curved oblong

oblong

Figure 3 The distribution of small tablets as most easy
and most difficult to swallow

Figure 4 The distribution of medium tablets as most easy
and most difficult to swallow

Figure 5 The distribution of large tablets as most easy
and most difficult to swallow
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