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Introduction: Pain is both difficult to see and to articulate and this is challenging for both patients and clinicians. The aim of this 
study was to develop and test pictograms to describe different pain qualities.
Methods: 22 pictograms were developed for evaluation based on pain qualities of the short form McGill Pain Questionnaire, version 
2 (SF-MPQ-2). An online matching survey was conducted and disseminated via social media in 2021.
Results: An overall matching of 66% or higher between pictogram and pain qualities descriptors was considered a proper matching. This 
study was carried out internationally (males = 57, age=41y.o. ±16; females = 155, age=41y.o.±17) and in Poland (males=49, age =35y.o.±17; 
females = 164, age=35y.o.±16). There were 14 pictograms that did not achieve 66% matching in any country. 8 pictograms mutually in all 
subgroups achieved a matching score of ≥66% regardless of geographic location, sex, income, or education level.
Discussion and Conclusions: These 8 pictograms can be used clinically once they have been redrawn to improve consistency, and 
future research in the design of pictograms representing pain qualities of the SF-MPQ-2 should focus on design improvements for the 
remaining 14 pain qualities with poor comprehensibility.
Keywords: pain, pictograms, health literacy, SF-MPQ-2, pain comprehension

Introduction
The International Association for the Study of Pain (IASP) defines pain as “an unpleasant sensory and emotional 
experience associated with, or resembling that associated with, actual or potential tissue damage”.1 Despite being 
universal, pain is an individual and subjective experience in which patient perceptions of their pain can influence 
clinician interpretation and treatment.2 Diagnosing the causes of pain requires the clinician to fully understand specific 
qualities and characteristics of how the pain is subjectively interpreted by the individuals. However, those suffering from 
pain such as neuropathic or affective pain can have difficulties verbally describing the nuances of their pain experience,3 

which can result in delays in diagnosis and undue suffering.4

Indeed, approximately 20% of adults in North America5,6 and 19% of adults in Europe,7 are suffering from chronic 
pain indicating a public health need for tools to help patients better communicate their pain experience.8 Not only do 
millions of people around the world suffer directly from inadequate pain management,9 health care providers working 
with chronic pain patients also experience high levels of emotional dissatisfaction and burnout due to the complexity of 
pain that renders many pain treatment plans ineffective.10

The quality of pain may be assessed using various pain assessment scales.11–13 but these scales have known 
limitations such as the lack of specificity and sensitivity.14 The multidimensional McGill Pain Questionnaire (MPQ) is 
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a pain assessment tool that assesses major symptoms of neuropathic and non-neuropathic pain.15 A short-form version of 
the MPQ, the short form-MPQ version 2 (SF-MPQ-2) has been widely applied in the clinical management of pain in 
North America where patients rate 22 pain qualities on an 10-point scale to assess sensory and affective qualities, 
including continuous, intermittent, and neuropathic pain.14,15

Written information directed at patients often uses language that is difficult to interpret. Pictograms, which are symbols or 
drawings that represent a concept or idea, have the potential to aid in the assessment of pain when verbal description proves 
difficult for the patient. Although there are no comprehensive sets of pictograms that has been rigorously tested to depict 
common pain qualities, there are a small number of graphical tools/pictograms that have already been developed and tested in 
the United Kingdom and the Netherlands.8,16,17 Given the comprehensive nature of the SF-MPQ-2, with its inclusion of 
neuropathic pain qualities, and the long history of use of the MPQ and SF-MPQ in research and clinical settings,14,15 the SF- 
MPQ-2 was chosen for development of pictograms to illustrate each of its 22 pain descriptors.

Pictograms have demonstrated effectiveness in health communication to improve patient: attention to, comprehension 
of and recollection of information as well as improve treatment adherence.6,18–21 They are shown to be an effective 
adjunct to written information for patients who speak a different language or have low health literacy. If well developed 
and validated, pictograms have a real potential to support health literacy.22 The study of signs and symbols and the 
cultures that use them falls under the field of semiotics. Put simply, semiotics is the study of how an idea or object 
communicates meaning and what meaning it communicates.23,24

Patients’ cultural characteristics, such as values, age, gender and visual literacy, also affect the interpretation and the 
acceptance of the representation of information in pictograms.25 It is important to recognize that a pictogram can have 
different interpretations for different viewers. The aim of this study was to develop and test pictograms to accompany the 
SF-MPQ-2 with the goal of assessing at least 1 pictogram per pain quality that is defined by an overall matching of 66% 
or higher.26 Secondary objectives were to examine potential differences in ability to correctly match pain quality 
indicators in English- and Polish-speaking survey respondents.

Materials and Methods
This study was reviewed and approved by the Children’s Hospital of Eastern Ontario (CHEO) Research Ethics Board. 
Consent from participants was assumed if they completed the study questionnaire.

Pictogram Design
A semiotic analysis was first conducted to identify common graphic elements for each pain quality (23). Pharmacy 
students at CHEO performed initial stages of semiotic analysis. Via a simple google image search, a minimum of 18 
relevant images were selected for each of the 22 pain quality descriptors. Common key graphic elements of the images 
for each pain quality descriptor were tabulated and sent to a graphic design school at the University of Cincinnati to 
create illustrations. With a large image bank, obtained from the school of graphic design, the research team selected the 
five pictograms to represent each of the 22 pain quality descriptors for further selection.

The whole study duration was 15.12.2021–31.06.2022. Recruitment for a preliminary round of image selection 
occurred at the CHEO main cafeteria where visiting adults or employees working at CHEO who could read and 
understand English were presented with each pain quality on a separate page of a paper-and-pencil questionnaire with 
five image variants arranged in a circle around the pain quality descriptor. Participants were then asked to write down the 
percentage of people who would correctly guess the meaning of each image describing the pain quality. For any 
pictogram that did not receive a mean rating of at least 50%, new pictograms were designed based on participants’ 
feedback. The new pictograms were substituted into the existing panel of pictograms. There was a total of 2 rounds of 
selection validation and from these 2 rounds, the pictogram with the highest mean rating for each pain quality descriptor 
was selected. These pictograms were then tested via an online matching test.

Matching Test—Online Questionnaire
An online matching test was developed to assess comprehensibility of each of the 22 pictograms. The goal of the 
matching survey was to properly link each pictogram with the correct pain quality. Online recruitment via social media 
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platforms (eg Facebook, Twitter, Instagram) was employed to distribute the survey via a secure REDCap survey link 
containing the information sheet and the matching tests for the pain pictogram images.

Participants were presented with each pictogram separately, one pictogram at a time. Participants were asked the 
following question: “Select the type of pain that you believe each pictogram best illustrates. Each pictogram only has one 
match.” They had to choose from 8 answers that could possibly describe the pain quality in the pictogram. For each 
pictogram the 7 incorrect answers were randomized from the list of 22 pain qualities being tested. All participants who 
completed the survey viewed the pictograms in the same order. The pictograms were considered validated if they reached 
proper matching at 66% as adapted from ISO standard 9186–2 criterion of acceptability of 66% or more for public 
information symbols.26

A Polish version of the survey was created by translating the English version of the survey via a third-party professional 
agency. The translated questionnaire was then validated by 2 Polish pharmacists and 2 medical doctors specialized in the field 
of pain to ensure all information in the questionnaire was accurate. The online survey developed in English in Canada was 
distributed internationally while the Polish version of the survey was only distributed in Poland.

Demographic Sub Analysis
The demographic data collected consisted of the participant’s country of origin, sex, education level and income level. The online 
survey was designed to allow participants to skip demographic questions if they did not wish to disclose that information.

Participants were then divided into four categories in order to analyse the impact of geographic location on the 
understanding of pictograms. Participants who answered the survey in English were divided into three categories: 
International, North-America and non-North America. The “International” group represents all participants from various 
countries except Poland. The “North-America” group was a sub-group of the “International” group and included 
participants from USA and Canada. The “non-North America” group was another sub-group of the “International” 
group and contained participants from other countries with the exception of USA and Canada. The “Poland” group was 
an isolated group of all participants who answered the survey in Polish.

An analysis was then performed to compare and identify many aspects including the impact of sex, the level of 
education and the source of income on the comprehension of pictograms. Each demographic question (sex, education, 
income) was dichotomized. Low education was defined as individuals who have less than a high school education, 
completed high school education or have some college education. High education was specified as individuals who have 
completed college, have a bachelor’s or a graduate’s degree. Low income was defined as income less than $60,000 and 
high income was defined as income greater than $60,000. For the survey in Poland, once currency was converted to CAD 
to get equivalent ranges, one option was $52,053.60 - $65,067.00; this option was included in the low income level to 
allow for some consistency between the two surveys.

Descriptive statistics were used to characterize the sample, with means and standard deviations used for continuous 
data. Two-tailed t-tests were performed for mean comparisons where the P-value cut-off for significance was set at <0.05.

Results
Of the 22 pictograms tested which achieved matching scores of 66% or more; 15 pain pictograms passed this threshold in the 
International group (ie cold-freezing pain, hot-burning pain, tingling pain/pins and needles, cramping pain, heavy pain, electric- 
shock pain, sickening pain, exhausting pain, gnawing pain, itching pain, throbbing pain, shooting pain, stabbing pain, punishing 
pain and splitting pain) and 9 pain pictograms in the Poland group (ie cold-freezing pain. Hot-burning pain, cramping pain, heavy 
pain, electric-shock pain, sickening pain, exhausting pain and itching pain). There were 8 pictograms that mutually achieved the 
66% threshold in both the English and Polish surveys: cold-freezing pain, hot-burning pain, cramping pain, heavy pain, electric- 
shock pain, sickening pain, exhausting pain, gnawing pain and itching pain.

There were 6 pictograms (tingling pain/pins and needles, gnawing pain, throbbing pain, shooting pain, stabbing pain, 
punishing pain, splitting pain) that were matched correctly and achieved greater than 66% in the English survey that did 
not reach this threshold in the Polish survey. There was only one pictogram in the Polish survey (numbing pain) that had 
a mean comprehensibility rating >66% that was not over 66% in the English survey (See Table 1).
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Table 1 Pictogram Successful Matching Score by Sex and Origin of Participants

Pictogram Concept International (N=214) North America (N=147) Non-North America (N=67) Poland (N=214)
M= 57, F= 155, U= 2 M= 31, F= 114, U= 2 M= 26, F= 41 M= 49, F= 164, U= 2

Male  
(% Correct)

Female  
(% Correct)

Male  
(% Correct)

Female  
(% Correct)

Male  
(% Correct)

Female  
(% Correct)

Male  
(% Correct)

Female  
(% Correct)

Cold-Freezing Pain 98% 98% 100% 100% 95% 91% 97% 90%
N= 42/43 N= 134/137 N= 23/23 N= 104/104 N= 19/20 N= 30/33 N= 38/39 N= 123/136

Tingling pain or pins and needles 98% 96% 96% 98% 100% 88% 58% 62%
N= 42/43 N= 131/137 N= 22/23 N= 102/104 N= 20/20 N= 29/33 N= 21/36 N= 83/134

Hot-Burning Pain 93% 97% 96% 99% 90% 91% 100% 87%
N= 43/46 N= 135/139 N= 24/25 N= 105/106 N= 19/21 N= 30/33 N= 43/43 N= 128/147

Heavy Pain 96% 95% 100% 96% 90% 91% 86% 72%
N= 44/46 N= 132/139 N= 25/25 N= 102/106 N= 19/21 N= 30/33 N= 37/43 N= 106/147

Cramping Pain 91% 96% 96% 98% 86% 91% 81% 79%
N= 43/47 N= 134/139 N= 24/25 N= 104/106 N= 19/22 N= 30/33 N= 35/43 N= 119/151

Electric-Shock Pain 91% 95% 96% 97% 85% 88% 100% 91%
N= 39/43 N= 130/137 N= 22/23 N= 101/104 N= 17/20 N= 29/33 N= 41/41 N= 128/140
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Sickening pain 92% 93% 96% 96% 87% 82% 100% 93%
N= 46/50 N= 131/141 N= 26/27 N= 103/107 N= 20/23 N= 28/34 N= 41/41 N= 130/140

Exhausting pain 91% 88% 100% 92% 82% 79% 88% 68%
N= 43/47 N= 123/139 N= 25/25 N= 97/106 N= 18/22 N= 26/33 N= 38/43 N= 100/147

Itching Pain 86% 87% 83% 87% 90% 88% 72% 78%
N= 37/43 N= 119/137 N= 19/23 N= 90/104 N= 18/20 N= 29/33 N= 28/39 N= 106/136

Gnawing Pain 81% 89% 88% 92% 73% 79% 47% 28%
N= 38/47 N= 124/139 N= 22/25 N= 98/106 N= 16/22 N= 26/33 N= 20/43 N= 43/151

Throbbing pain 82% 89% 81% 93% 83% 74% 77% 51%
N= 41/50 N= 125/141 N= 22/27 N= 100/107 N= 19/23 N= 25/34 N= 34/44 N= 78/153

Shooting Pain 72% 88% 88% 94% 52% 67% 27% 27%
N= 33/46 N= 122/139 N= 22/25 N= 100/106 N= 11/21 N= 22/33 N= 12/44 N= 41/153

Stabbing pain 80% 79% 85% 85% 74% 62% 26% 23%
N= 40/50 N= 112/141 N= 23/27 N= 91/107 N= 17/23 N= 21/34 N= 11/43 N= 34/151

(Continued)
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Table 1 (Continued). 

Pictogram Concept International (N=214) North America (N=147) Non-North America (N=67) Poland (N=214)
M= 57, F= 155, U= 2 M= 31, F= 114, U= 2 M= 26, F= 41 M= 49, F= 164, U= 2

Male  
(% Correct)

Female  
(% Correct)

Male  
(% Correct)

Female  
(% Correct)

Male  
(% Correct)

Female  
(% Correct)

Male  
(% Correct)

Female  
(% Correct)

Punishing Pain 76% 68% 92% 75% 57% 48% 54% 41%
N= 35/46 N= 95/139 N= 23/25 N= 79/106 N= 12/21 N= 16/33 N= 22/41 N= 57/140

Splitting pain 64% 72% 70% 74% 57% 63% 48% 48%
N= 32/50 N= 103/144 N= 19/27 N= 81/109 N= 13/23 N= 22/35 N= 21/44 N= 73/153

Pain from a light touch 68% 56% 85% 54% 48% 60% 82% 61%
N= 34/50 N= 80/144 N= 23/27 N= 59/109 N= 11/23 N= 21/35 N= 32/39 N= 83/136

Fearful Pain 48% 50% 60% 48% 33% 55% 59% 61%
N= 22/46 N= 69/139 N= 15/25 N= 51/106 N= 7/21 N= 18/33 N= 24/41 N= 86/140

Piercing pain 34% 52% 33% 51% 35% 56% 67% 56%
N= 17/50 N= 74/141 N= 9/27 N= 55/107 N= 8/23 N= 19/34 N= 26/39 N= 76/136

Tender Pain 47% 45% 60% 51% 32% 27% 47% 39%
N= 22/47 N= 63/139 N= 15/25 N= 54/106 N= 7/22 N= 9/33 N= 20/43 N= 58/147
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Aching pain 52% 41% 56% 42% 48% 37% 23% 15%
N= 26/50 N= 59/144 N= 15/27 N= 46/109 N= 11/23 N= 13/35 N= 10/44 N= 23/152

Sharp pain 41% 40% 52% 44% 29% 26% 23% 14%
N= 21/51 N= 57/144 N= 14/27 N= 48/109 N= 7/24 N= 9/35 N= 10/43 N= 21/150

Numbing Pain 45% 37% 32% 34% 59% 48% 67% 72%
N= 21/47 N= 52/139 N= 8/25 N= 36/106 N= 13/22 N= 16/33 N= 24/36 N= 97/134

% right 73.3% 74.9% 78.9% 77.2% 67% 67.5% 64.5% 56.5%

Journal of Pain R
esearch 2023:16                                                                                                     

https://doi.org/10.2147/JP
R

.S421035                                                                                                                                                                                                                       

D
o

v
e

P
r
e

s
s
                                                                                                                       

3257

D
o

v
e

p
r
e

s
s
                                                                                                                                                           

M
erks et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


English Survey Results
The total number of participants who answered all the demographics questions in the English survey was 212 (55 males; 
154 female). The number of participants who answered each question varied between 43 to 51 for males and 137 to 144 
for females. 50 of the 212 total participants had low education and 162 had high education. The number of participants 
who answered each question varied between 41 to 44 for low education and 139 to 151 for high education. Lastly, 81 
participants had lower income and 91 participants had higher income. The number of answers for each question varied 
between 72 and 74 for low income and 78 to 88 for high income.

In the international group (all participants who answered the English survey), results of the T test analysis showed 
a sex effect for 2 pictograms where males demonstrated significantly lower matching scores for shooting pain 
(male=72%, female=88%, p=0.031) and piercing pain (male=34%, female=52%, p=0.002).

There was also an education effect in the International group for hot-burning pain (low education = 88%, high education = 
99%, p=0.049), cold-freezing pain (low education = 100%, high education = 97%, p=0.045), punishing pain (low education = 
53%, high education = 75%, p=0.013) and tender pain (low education = 30%, high education = 50%, p=0.017).

There was also an income effect in the International group for cold-freezing pain (low income = 94%, high income = 
100%, p=0.045),), throbbing pain (p=0.010, low income = 82%, high income = 95%), gnawing pain (low income = 86%, 
high income = 96%, p=0.027), punishing pain (low income = 61%, high income = 79%, p=0.014) and shooting pain (low 
income = 76%, high income = 94%, p=0.003).

North American Results
Pictograms that showed a significant sex effect in the North America group include: exhausting pain (male=100%, 
female=92%, p=0.002), heavy pain (male=100%, female=96, p=0.045), pain from a light touch (male=85%, 
female=54%, p<0.001) and punishing pain (male=92%, female=75%, p=0.015).

There was also an education effect for matching scores in the North American group for tender pain (low education = 
29%, high education = 61%, p=0.001) and punishing pain (low education = 59%, high education = 85%, p=0.008).

For income, throbbing pain (low income=85%, high income=99%, p=0.026) was the only pictogram that showed 
a significant difference in the North America group.

Non-North American Results
For the non-North America group, tingling pain/pins and needles (male=100%, female=88%, p=0.043) was the only 
pictogram that showed a significant sex effect.

Cold-freezing pain (low education = 100%, high education =91%, p=0.044) was the only pictogram that showed 
a significant education effect.

There was also an income effect in the non-North American group for cold-freezing pain (low income = 8%, high 
income=100%, p=0.043), itching pain (low income =88%, high income=100%, p=0.043), shooting pain (low income = 50%, 
high income = 100%, p<0.001), pain from a light touch (low income = 47%, high income=79%, p=0.037), stabbing pain (low 
income = 63%, high income=92%, p=0.014) and gnawing pain (low income = 81%, high income = 100%, p=0.011).

Polish Survey Results
The total number of participants who answered the sex demographic question was 214 (males=49, females=164). The 
number of participants who answered each question varied between 35 to 44 for males and 134 to 153 for females. 73 of 
the 217 participants who answered the education level demographic question had lower education and 137 had higher 
education. The number of participants who answered each question varies between 55 to 64 for low education and 112 to 
127 for high education. Of the 216 participants who answered the income demographic question, 145 participants had 
lower income and 19 had higher income. The number of answers for each question varies between 114 to 132 for low 
income and 16 to 18 for high income.

Poland showed the most pictograms that had a significant sex effect: exhausting pain (male=88%, female=68%, 
p=0.001), heavy pain (male=86%, female=72%, p=0.035), hot-burning pain (male=100%, female=87%, p<0.001), 
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sickening pain (male=100%, female=93%, p=0.001), electric-shock pain (p=0.0004, M=100%, F=91%), throbbing pain 
(male=77%, female=51%, p<0.001) and pain from a light touch (male=79%, female=61%, p=0.020).

Numbing pain (low education = 57%, high education = 77%, p=0.009) was the only pictogram that showed an 
education effect.

There was also an income effect in the Poland group for sickening pain (low income = 91% and high income = 100%, 
p<0.001), tingling pain/pins or needles (low income = 56%, high income = 93%, p<0.001), numbing pain (low 
income=70%, high income=94%, p<0.001) and aching pain (low income=19%, high income=0%, p<0.001).

Discussion
Via a survey of English and Polish respondents who all completed the same pictogram matching task, the current study 
assessed the overall comprehensibility of pictograms representing the 22 pain indicators of the SF-MPQ-2. In the 
combined overall sample, there were a total of 16 pain quality indicators for which the associated pictogram achieved 
matching scores of ≥66%. When examined by group, 15 pictograms passed this threshold for matching scores in the 
International Group, 15 pictograms for the North-American group, 12 pictograms in the non-North America group and 9 
pictograms in the Poland Group.

Regarding the potential impact of geographic location and cultural differences in the interpretation of the pain 
represented in each pictogram, there was a convergence on 8 pictograms that achieved the 66% threshold in both the 
English and Polish surveys. In Enass et als.4 description of the process of understanding of the composition of 
pictograms, they identify a concept called the semiotic triangle. To correctly understand the intended meaning of 
a pictogram, it is necessary to correctly understand the image itself, then to associate it with the correct concept, and 
finally to correctly relate this concept to the situation.4 That there were 8 pain indicators that met or surpassed the 66% 
threshold score of successfully matching the indicator with the pictogram suggests that these 8 images have met each 
dimension of the semiotic triangle, and can be further tested for the eventual employment in clinical settings.

Patient factors such as health literacy, language barriers, and socio-economic factors all influence communication 
with healthcare professionals.27 Our data did display this expected difference in the interpretation of pain indicators, 
where the International Group had a higher proportion of pictograms that met the threshold for matching scores than did 
the Poland Group (15/22 vs 9/22, respectively). Indeed, pictograms have already been shown to help improve commu-
nication between the patient and the healthcare professional15,28 and studies have shown that pictograms tested and 
employed in specific populations tend to be better understood by individuals from the geographical area studied or with 
similar cultural elements.12,15,29,30

Our data further specifies the need to consider cultural elements when designing health-related pictograms such as 
those for pain assessment. For example, for the punishing pain pictogram, participants who completed the Polish survey 
had poorer scores for each category when compared to the English survey. This pictogram’s primary concept is painful 
punishment which is signified using the color red. In Canada, red can signify danger, pain and violence,31 hence the use 
of a red colored background, whip, wounds and a red face to emphasize the punishing action resulting in pain. In 
contrast, in Poland red means valor and sacrifice.13 The pictogram can therefore be misleading for the Polish population 
since it could be interpreted as an individual being courageous rather than suffering/being punished. These findings 
support the notion that pictograms are generally better understood when they fit the culture of the target population.

Despite showing statistically significant differences as per results of the T test analysis, there was no clinically 
significant (ie not greater than 10% difference in matching score) sex effect for respondents of the English survey. 
Females had a more accurate understanding of 11 pictograms compared to males who more accurately comprehended 10 
pictograms, and one pictogram (cold-freezing pain) was equally understood by both sexes (See Table 1). In the English 
survey, the overall difference between both sexes was less than 2% and there was no overall clinically significant 
difference between males and females’ answers for the International, North America and non-North America groups.

In contrast, a study about safety pictograms showed males’ comprehension of pictograms was higher than females.32 

This can be seen in the Polish survey, where the average percentage of right answers for the survey was higher for males 
than for females. In the Polish survey, males had a more accurate understanding of 16 pictograms compared to females 
who had a more accurate grasp of only 4 pictograms and 2 pictograms were equally understood between both sexes (see 
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Table 1). The results of our T test analysis also support this finding as the pictograms for hot-burning pain, heavy pain 
and exhausting pain all reached the mean matching rating of >66% yet there was a clinically significant difference greater 
than 10% between sexes with males having a higher percentage of correct answers. Overall, however, neither sex passed 
the threshold requirement nor had a small percentage difference (<10%) between sexes in the Polish survey indicating 
that there was a clinically significant sex effect within the Poland group.

In our data, it was observed that participants with a higher education generally had a more accurate understanding of 
the pictograms than those with a lower education. The difference for the average percentage of correct answers across all 
groups ranged between 4% and 12.3%. The results of the T test show that for all groups studied, the difference between 
the percentages of individuals who correctly identified the majority of the pictograms was greater than 10%, with 
individuals who have a higher education having a higher percentage of correct answers. Pictograms, in addition to text- 
based information, have already been shown to significantly enhance the comprehension of health information in poorly 
educated populations.15 However, pictograms are not always well understood by patients, regardless of education level. It 
has been suggested that the success of a pictogram to communicate information is determined largely by the extent of an 
individual’s degree of visual literacy, which is the ability to create and use visual symbols for communicating and 
thinking.15,33,34 This skill is most commonly acquired through exposure to pictorial materials and visual media, which 
may be limited in individuals with a low level of education/income, especially those coming from or living in developing 
countries.15 Within each group in our dataset, the difference between the success rate of low and high education 
participants was less for pictograms that reached the matching threshold criterion and larger for pictograms that did 
not reach it. Our data therefore supports the observation that there is a strong correlation between the level of education 
of an individual and their ability to accurately interpret a pictogram. With lower educational preparation, features that are 
critical in a pictogram can be missed, which can result in misinterpretation of the pictogram.10

Interestingly, low-income individuals, mostly those coming from developing countries, are more likely to gain 
information and knowledge from television rather than written material.35 Therefore, it can be suggested that being 
exposed to mainly pictorial materials and visual media may help improve one’s visual literacy. Another observation made 
is that participants with higher income better understood pictograms than those with lower income in the International 
and North America group. The difference for the average percentage of correct answers for each group ranged between 
1.7% and 10.9%. For each group, however, the difference between the success rate of low and high income participants 
was smaller for pictograms who reached the 66% criterion and larger for pictograms that did not reach the standard. For 
the non-North America group overall, 65.5% of low-income and 76.4% of high-income participants correctly identified 
the 22 pictograms. The percentage for the low-income group almost reached the pre-set threshold but not quite. This 
could be explained by the lack of literacy. Low-income individuals may be more exposed to visual material, however, 
having insufficient education and background knowledge could cause features in visual presentation to be missed or 
misunderstood, rendering the pictogram incomprehensible.34 In fact, for the same group, 57.1% of low education and 
69.4% of high education participants answered all 22 pictograms correctly.

Several limitations during this study have been identified. Since the survey was completed online, participants were 
able to exit the questionnaire at any time without completing all questions. The same pictograms were employed for the 
English and Polish surveys, but the pictograms were first designed in the USA and later refined in Canada, thus the 
context of cultural nuances in pain interpretation remained as an extraneous variable. In addition, the final matching 
survey completed by participants was designed in a fixed order meaning not all 22 pictograms were shown at the same 
time. Although the images were randomized to generate the survey, they were presented in the same order for each 
individual. This increased the likelihood of order effects17 as demonstrated by the greater percentage of accurate response 
rates of pictograms towards the end of the International matching survey (last 5 pictograms=96%, 96%, 86%, 98%, 94%) 
compared to pictograms in the beginning of survey (first 5 pictograms=44%, 58%, 69%, 39%, 79%). This indicates that 
a bias may have been introduced as the participant may have learned by doing the survey. Moreover, the majority of the 
International group is composed of North American participants. This could have skewed the International data in favor 
of North America. Furthermore, since the pictograms were designed by Canadians, participants from North America had 
a considerable advantage answering the survey compared to non-North America and Polish participants. This bias could 
have affected the data collected in Poland because the pictograms were not adapted for foreign participants.
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Limitations of the Study
Like all research, ours also has limitations. First of all, it should be emphasized that the online recruitment of the sample did 
not allow to obtain the opinion of a representative group of the population. In addition, such a method of sampling does not 
allow for generalizations and broad conclusions. Thus, further research in this area is necessary in order to assess the 
understanding of pictograms among a wide range of recipients, including diversified in terms of demographic characteristics.

Conclusions
Regarding the potential impact of geographic location and cultural differences in the interpretation of the pain qualities of 
the SF-MPQ-2 represented in each pictogram, a total of 8 pictograms (cold-freezing pain, hot-burning pain, cramping 
pain, heavy pain, electric-shock pain, sickening pain, exhausting pain, gnawing pain and itching pain) achieved the 66% 
threshold in both the English and Polish surveys (combined groups). These 8 pain pictograms can be used clinically once 
they have been redrawn to improve consistency, and future research in the design of pictograms representing pain 
qualities of the SF-MPQ-2 should focus on design improvements for the remaining 14 pain qualities with poor 
comprehensibility, with considerations on examining the sex differences in responding for the Polish respondents.
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