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Abstract

Patient non-adherence to medication continues to be problematic. The visualappearance of medication
including colour has been shown to be closely related to patients’ general expectations of physiological
effects, perceived strength of medication and acceptability.

Objectives

The aim of this study was to determine public preferences for analgesic tablet colour and the influence of
socio-demographic characteristics on preferences. A cross-sectional questionnaire delivered as a street
survey conducted in Birmingham city centre, UK. The survey obtained information from a sample (n=387) of
people aged 16 to 75 years. Results were examined to identify associations between colour preference and
socio-demographic characteristics. 60% of respondents preferred a white tablet colour for pain relief, with no
significant difference reported by gender or ethnic group. A significant difference between males and fema-
les was observed for the second most preferred colour, which was pink for females (x*=5.221, p=0.022) and
blue for males (x°=7.030, p=0.008). Black tablets were rated the least preferred colour by 37.5% of respon-
dents. Red was regarded as the strongest tablet by 35.4% whilst 46.3% judged white to be the weakest
tablet. Furthermore, 58.9% perceived white tablets to have the least side effects whilst 35.4% considered
black to have the worst side effects. White is the most preferred tablet colour for pain relief. This has implica-
tions for future production of coloured tablets with respect to patient preference and compliance.
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Introduction

The number of drugs prescribed and purchased
over-the-counter (OTC) is steadily increasing howe-
ver patient non-adherence continues to be a pro-
blem both in terms of cost and successful treatment
outcomes.”” A clear understanding of the wide
range of reasons for this and finding effective
strategies to increase adherence have yet to be
determined.? A potential contributory factor which
has received less emphasis has been the actual
appearance of a drug and how this influences
patient behaviour. Research suggests that characte-
ristics such as the size and shape can influence
patient views of medicines with capsules felt to be
stronger than tablets and larger capsules stronger
than small capsules.*?

Tablet colour can also have an important role in
terms of acceptability to patients and how easy it is
to identify and distinguish from other tablets, a key
factor for both patients, healthcare professionals
and pharmaceutical companies.®”® Overgaard et al.
reported that patients’ “ideal tablet is small, white,
strongly arched, circular and coated” as did respon-
dents in Ibrahim’s study carried out among the
general public who also preferred ‘white,round,
small tasteless tablets’.>'® Capsule colours have
also been ascribed expectations of what body
systems drugs will act on: red is associated with
cardiovascular activity whilst tan and beige are
related to the skin.> Luscher proposed that tablet
colour should correspond to the expected thera-
peutic effect in order for treatment to be effica-
cious, although Khan et al found that pharmaceuti-
cal companies did not appear to directly focus on
this relationship in terms of the colour and shape of
drugs acting on the central nervous system.®"

Sallis and Buckalew reported that capsule colour
may affect the perceived power of the drug as red
and black capsules were judged to be more power-
ful than blue, green, orange and yellow capsules.™
White capsules were judged to be least powerful,
and the authors suggested that perceptual charac-
teristics of medications may influence compliance.

Patient characteristics such as gender may

influence the effect of colour. In a double blind
crossover study, patients awaiting minor surgery
were offered either orange or blue placebos as pre-
operative tranquillisers and 60% of males preferred
orange whilst 60% of women favoured blue.” In
arecent study in Malaysia investigating general
public preferences for tablets women preferred
pink and men blue.’”® Ethnicity may also be an
important variable as drug colour had a lesser role
in the expectations of black compared to white
participants.® Brieger et al suggest that general
cultural norms and beliefs about colours in a parti-
cular society may influence people’s attitudes
towards the colour of medicines.' They found that
in Nigeria there was a relationship between medi-
cine colour and perceived effect which derived from
religious beliefs and the fact that some diseases in
that society include colour descriptors.

Colour has also been linked to patient expecta-
tions of what effect a tablet will have. Existing
research has focussed mainly on drugs which act on
the central nervous system. Red, orange and yellow
tablets have been associated with stimulant effects
whilst blue and green elicit sedation.™'® Similarly,
Blackwell et al. found that blue capsules induce
sedation whereas pink capsules are more likely to
generate stimulant effects.”” This claim was based
on the results of a single-blind experiment in which
medical student volunteers reported changes in
their psychological and physiological state after
receiving blue or red placebos. However, medical
students may be more aware of side effects associa-
ted with particular coloured medication and thus
whether these findings can be extrapolated to the
general population is unclear. In a comparative
study, Schapira randomly allocated 48 anxious
patients to oxazepam delivered in three different
colours, each patient receiving one week’s treat-
ment with each colour.”® Although the study was
limited by the small sample size and the results
failed to reach statistical significance, anxiety
symptoms responded better to green than to red or
yellow capsules whilst yellow was recommended
for depression. People also associate ‘light colours’
with sedatives and ‘bright colours’ with drugs with
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an anti-depressant or tonic action, whilst in a
qualitative study in a rural community in Nigeria
associations emerged regarding the colour white
with analgesics, yellow with malaria treatments and
red with tonics.""

Much of this research on people’s expectations
of tablet colour and drug effects was carried out in
the 1970s in the USA and only one UK study was
identified.” Evolving attitudes and consumer choice
require further investigation in the current context.
We decided to make analgesics the focus of our
study as pain is a common symptom and analgesics
are one of the most widely used OTC medications
for the treatment of a wide variety of minor ail-
ments, including headaches, coughs and colds.*® A
survey which explored the existence of chronic pain
and its treatment among the general public in 16
countries including the UK, found that one in five
people experienced chronic pain.*" 52% reported
taking prescribed analgesics and 26% had done, but
ceased to do so, whilst 36% reported using OTC
analgesics of which only 32% said they were ‘com-
pletely or very effective’. Apart from Brieger’s focus
group and interview research in a Nigerian rural
community in which respondents linked the colour
white with analgesics, no other study was identified
which explored the relationship between general
public colour preferences and this type of medica-
tion." The study reported here investigated prefe-
rences for analgesic tablet colour among the UK
general public to determine whether colour has an
impact on perceived drug effectiveness, action and
side effects. Secondary aims were to examine
whether opinions are influenced by certain socio-
demographic factors including gender, age, ethni-
city, occupation, and education level.

Methods

Setting/study Population

Participants were recruited from the Birmingham
region. Although there is no formal guidance in the
UK regarding selling over the counter (OTC) medi-
cations to children under sixteen we decided on a

lower age limit of sixteen and the sample popula-
tion included subjects aged between 16-75 years.*

Using Raosoft survey software, a minimum
sample size of 384 was considered sufficient to
determine the proportion of people required to
demonstrate colour preferences in the general
population with 5% precision, 90% power and 95%
confidence.?

Data Collection

A street survey was used to approach members
of the public whowere asked to complete a five
minute questionnaire about their tablet colour
preference for pain relief and to treat different
types of pain (headache, backache, period
pain,cough/cold. It also assessed the relationship
between tablet colour and perceived strength and
side effects. Participation was voluntary and infor-
med verbal consent was obtained. To account for
colour blindness, respondents who had problems
perceiving colour were excluded. Colour prefe-
rence was assessed visually with a range of 10
coloured tablet pictures (black, blue, brown, green,
orange, pink, purple, red, white and yellow), which
had identical perceptual properties including size
and shape. The tablets displayed were small,
circular and arched, as this design has been shown
by a previous study to be most desirable.® This was
to try and reduce the effect that tablet size and
shape could have on preference. Data was gathe-
red on demographics, health condition, medication
compliance, current analgesic use, colour preferen-
ces and perceived effects of different coloured
tablets.

Readability and simplicity were important consi-
derations in the questionnaire design to ensure that
participation time for completion of the question-
naire was kept to a minimum. A pilot study was
performed on members of the public and the
questions modified accordingly.

Given a desired sample of 384 subjects, the 2001
Census was used to estimate proportions needed in
each age bracket (16-19, 20-24, 25-29, 30-34, 35-39,
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40-44,45-49, 50-54, 55-59, 60-64, 65-69, 70-75) and
the distribution by gender.** Purposive sampling
was used with the aim of recruiting sufficient
volunteers within each subgroup. The survey was
performed at varying times (between 11am-3pm
weekdays and 10am-12pm at weekends over a 2
month period) to allow for maximum variety
participation.

Statistical Analysis

Microsoft Excel 2007 was used for data analysis.
A non parametric chi-squared test with Yates
correction was used to analyse categorical variables
comparing gender, ethnicity and age with painkiller
colour preference.

This study did not require formal ethics approval
as it was a street survey, but Birmingham City
Council required protocols and questionnaires to be
sent to them before commencement of public
opinion surveys in the City Centre. The study was
approved by the University of Birmingham College
of Medical & Dental Sciences - Project Scrutiny
Committee - non-NHS projects.

Results

387 participants were recruited and their charac-
teristics are summarised in Table 1. The majority
were female 243 (62.8%), of white ethnicity (76.0% ),
with college as a highest educational level (75%).
Approximately one third (31.5%) were aged under
30, a further third (33.3%) aged 50 and over and just
over half (52.2%) were employed full-time. 85.3% of
participants said they had ever used analgesics, but
only 2.3% were chronic users (defined as using pain
relief daily), although the majority of people (64.9%)
did not suffer from any medical conditions that
required routine tablet use.

Tablet Colour Preferences

For the total sample of 387, the most popular
tablet colour for pain relief was white (60.7%),

followed by red (9.0%) (Figure 1). There was a
statistically significant difference in the second most
popular colour between genders. 11.5% of females
preferred pink (x* =5.221, p=0.02) and 11.1% males
preferred blue (x* =7.030, p=0.008). No females
chose black or brown as their most preferred
colour. The least preferred tablet colour for pain
relief in the total population was black (37.5%)
followed by brown (15.5%) with no observed gender
differences (Figure 2).

Distribution of preference was analysed for
ethnicity, age and employment status. White was
preferred by all groups. Chi-square analysis showed
no significant difference in preference for a white or
non-white tablet between white and other ethnic
groups (x> =3.772, p= 0.052). Regarding gender, 16-
19 year old males were the only group to prefer a
colour other than white, with 44.4% preferring blue

(X* =5.423, p= 0.020).

Perceptions of Tablet Colour, Action And Side

Effects

Red was perceived to be the strongest tablet
(46.3%) and white to be the second strongest
(22.0%). The weakest tablet was judged to be white
(35.4%) and the second weakest yellow (21.7%).
There were no significant gender differences.

35.4% of the 387 people sampled judged the black
tablet to have the worst side effects, whilst 16.8%
cited the red tablet. The white tablet was perceived
to have the least side effects (58.9%), followed by
yellow (8.0%). There were no significant gender
differences regarding the perceived effect of colour
on side effects.

Overall for all four types of pain surveyed, the
first tablet colour preference was white (headache
66.2%, backache 48.1%, period pain in females 59.0%,
cough/cold 49.9%) (Figure 3). The second tablet
colour preference varied by type of pain being red
for headache (7.8%, pink for backache (10.0%) and
period pain (17.8%) and yellow for backache (11.3%)
In the analysis of period pain, males and post-
menopausal women were excluded. The second
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most preferred pain relief tablet colour varied
between males and females for headache, backa-
che and coughs. This was only significant for
backache where a greater proportion of men
preferred blue (13.2%, x*=5.487, p=0.019) and a
greater proportion of the female population prefer-
red pink (13.6%, x*=7.833, p=0.002).

Participants who regularly took any medication
(defined as taking medication at least once daily)
and those who did not, both preferred white tablets
(58.8% and 61.7%, respectively), with no significant
difference between the two groups (X* =0.206,
p=0.649). More people who said they had ever
taken analgesics preferred white tablets (63.6%)
than people who said they had never done so, of
whom 43.8% preferred white (x* =7.163, p=0.007).
77.8% of chronic users of analgesics and 60.3% of
non-chronic users preferred white tablets for pain
relief. There was no significant difference in the
colour preference between these two groups (x*
=0.510, p=0.474).

The factors excluding colour most likely to
influence choice of analgesic were previous expe-
rience (42.9%), price (23.9%) and doctor recommen-
dation (23.8%). When directly asked ‘what colour
makes you think of pain and pain relief?’ 73.4%
associated the word pain with red and 61.7% associa-
ted pain relief with the colour white.

Discussion

This study is the first to investigate preferences
and perceptions about analgesic colour within the
general population and updates and extends the
limited research evidence on public preferences for
tablet colour in the UK context. It also aimed to
examine whether colour preferences differ for
different types of pain, and whether a tablet’s
colour affects its perceived effectiveness and side
effects.

Our results show that white was the preferred
colour for pain medication, with 60% of participants
choosing this colour. White was preferred by
males, females, all age groups, ethnicities and both

regular and non-regular tablet takers. This is in
agreement with the work of Overgaard et al and
Ibrahim et al who also found a strong preference
for white tablets generally in both Danish and
Malaysian populations.®'® Overall, the second most
preferred colour was red (9%). However, women’s
second preference was pink and men’s second
preference was blue. This gender difference in
preference was statistically significant. Although
this differs from the findings of Coffield & Buckalew
in 1982 who found no difference in preference
between genders it supports Ibrahim’s recent
findings.'”*> This is interesting as it would seem to
conform to male and female stereotypes, is reflec-
ted cross-culturally and may be due, at least in part,
to primary socialisation. Overgaard et al did not
consider gender differences and found that pale
blue was the second most preferred colour after
white.?

We found that white was the most preferred
colour for pain relief in all four different conditions
featured in the survey. This implies that across the
board, a white tablet was favoured as an analgesic
for all types of pain relief. However, the second
most preferred colour for each condition did differ,
being red for headache, pink for back and period
pain, and yellow for coughs and colds suggesting
that certain colours may be associated with specific
conditions. This is in keeping with the findings of a
Nigerian study."* When we asked people which
colour they most associated with pain and which
they most associated with pain relief, 73.4% of
participants associated red with pain and 61.7%
associated white with pain relief. The association of
white with analgesia lends support to the findings
of Buckalew and Coffield and may be one of the
reasons why white is chosen as the preferred colour
for analgesics.®

Black was the most disliked colour (37.5%) and
brown the second most disliked (15.5%) colour for
pain relief. Buckalew and Ross also found that
black and brown tablets were unpopular, along
with beige and grey.* Overgaard et al. did not
consider black tablets and found that brown and
purple were the most disliked colours.? Black was
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also considered to be the tablet with the worst side
effects for the likely reason that participants disli-
ked black owing to its inherent characteristics, for
example as a colour for morbidity. White was
considered to be the tablet with the fewest side
effects. Again this could be due to its inherent
properties, such as an association with purity.

Both males and females perceived the tablet with
the strongest actions to be red (46.3%), and that
with the weakest action to be white (35.4%). This is
in accordance with the work of Sallis and Buckalew,
who found that red and black were perceived as
strong and white as a weak preparation colour.™
Adams and Osgood proposed that many colours are
ascribed universal meanings, thus our finding could
be related to the fact that black and red are percei-
ved as strong, stimulant colours.”® However, the
second strongest perceived colour in this study was
white (22%), which would seem to be contradictory
and shows that opinion is divided on this subject.

There are a number of factors that may have
influenced the results of this study. As mentioned
above, primary socialisation might go some way to
explaining gender differences in colour preference.
Also relevant is the fact that 85% of respondents
reported having taken analgesics in the past, 35.1%
were regular medication users and many of the
participants will have seen medication represented
in advertisements. There is a public perception that
drug colour is linked to what it does and therefore
the current appearance of analgesics, many of
which are white, could have biased some partici-
pants’ opinions. i.e. it it seen as the correct colour
for this type of medication.®  Additionally, the
choice of yellow as the second most preferred
colour for coughs and colds could be related to the
colour of cold medicines in the UK such as Lemsip®.
Potential limitations of the study include the sam-
pling method, which was a street survey. An
inherent problem with street surveys is the likeli-
hood of introducing responder bias. Many of the
people approached refused to participate and it is
possible that those who took part in the survey
were not representative of the general popula-
tion.*”

Due to the nature of the survey it was not possi-
ble to collect data about non-respondents. In
addition, due to restrictions imposed by the council,
we were only able to perform the survey on a single
street in central Birmingham. We attempted to
increase the range of people approached by perfor-
ming the survey on both weekdays and at the
weekend, but the fact that our sample was limited
to this one area may limit the external validity of the
results. It will also have excluded many of the
chronically ill and elderly, who may be confined to
the home or to hospital. Furthermore, we had
hoped to carry out quota sampling in order to
achieve a representative sample across all ages and
genders. However, in the time available and the
context of the street survey we were not able to
meet all of our quotas. This again is probably a
consequence of using a street survey, as people of
certain ages and genders are less likely to partici-
pate.*

Previous work has suggested that patient com-
pliance can be influenced by the visual appearance
of a drug.>>>*®* Not only does a white tablet seem
to be the public’s colour of choice generally but
also from the results presented here is also prefer-
red for pain relief. This has implications for analge-
sic design, suggesting that white would be the best
colour to use to increase the likelihood of patient
compliance, and consequent effective treatment.
These results may also extend to other types of
medication, but further work is required to confirm
this. However, a disadvantage of all medication
being white is that people with chronic diseases
may use the appearance of their tablets as a me-
thod of identifying different medications.’
Overgaard et al. found that patients who took more
than 10 tablets a day favoured coloured tablets,
possibly for this reason. Therefore it is important to
look at the most favoured colours besides white.?
The present study suggests that the best coloured
tablet to use would be red, while black and brown
in particular are colours to be avoided.

The present study has shown that white was the
preferred colour for pain medication. Although this
result was consistent for both genders and for all
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age groups and ethnicities, gender appeared to
influence people’s second preferred colour and to
reflect traditional stereotypes reading male and
female colours. Black and brown were the least
favoured colours. These results have implications
for drug design, marketing and patient compliance.
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Characteristic Number b
Gender Female 243 62.8
Male 144 312
Age group 16-19 33 8.3
20-24 36 g3
25-19 33 13.7
J0-M 32 8.3
353 2 12
40-44 36 83
45-49 40 10.3
50-54 31 8.0
55-59 23 )
60-64 21 1.0
65-69 23 k)
T0-73 23 6.3
Ethmicity White 254 16.0
Mixed 13 47
Aszian 31 8.0
Black 23 6.3
Other 19 49
Stams Full Time 202 522
Homemaker 17 44
Part Time 4 12.7
Eetired 52 134
Self emploved 2 0.3
Smdent 48 124
Unemploved 17 44
Education Level Nil 5 13
Schoal 01 235
College 143 310
University 148 382
Begular Medication User | Yes 136 35.1
No 251 649
Pain Killer Usage Chronic 9 23
Non-chronic 378 917
Ever used pain relief Yes 3530 333
No 57 147

Table 1: Characteristics of Participants
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Figure. 1:Most preferred tablet colours as percentages of total sample population and showing gender distribution (n=387).
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Figure 2:Least preferred tablet colours as percentages of total sample population and showing gender distribution (n=387).
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Figure 3: Tablet colour most and second most preferred for different types of pain as a percentage of total sample population (n=387)
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