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ABSTRACT

Introduction: Diabetes mellitus is a chronic disease that occurs when the pancreas is no longer able to make
insulin, or when the body cannot make good use of the insulin it produces. It can be controlled using oral
hypoglycaemic agents and/or insulin and lifestyle modifications. This study examines the role of pictograms
in educating the diabetic patients about proper medication use and lifestyle modifications. It is an open label,
observational comparative study. Objectives: To educate diabetic patients about proper medication use and
lifestyle modifications using pictograms. To identify whether comprehension of pictogram differs based on
gender, age group, level of education and compliance to medications in diabetic patients and to develop a leaflet
containing pictograms which convey information about lifestyle modifications and medication use in diabetic
patients. Method: A prospective-observational comparative study of 6 months duration was undertaken with
100 participants for Phase-1 (Survey; n=100) to select the best understood pictograms from the 24 pictograms
selected. This set was carried out for Phase-2 (one-on-one interview; n=100), which had Guessability and
Translucency as its components. Guessability study was carried out in 50 diabetic patients and their response
to pictograms was recorded in a 3 point Likert scale. Modifications were made to the pictograms based on the
difficulties faced by the patients in understanding the pictograms. These modified pictograms were used for
Translucency study and result was obtained using 5 point Likert scale. We use student t-test and Chi-Square
test using SPSS 19 to analyze the data. Results: The results of this study show that pictograms are generally
well understood by the diabetic patients when the intended meaning of the pictograms are explained and are
accompanied with text. The statistically significant p values were obtained only with levels of education in both
Guessability (0.040) and Translucency (0.050). The overall Guessability (all pictograms included) was 69.6%
and the overall Translucency was 90.9%. Conclusion: The result from this study suggests that pictograms play a
vital role in educating patients and can be used as an effective counselling aid in a low-literacy group of people.
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INTRODUCTION

Diabetes mellitus is a chronic disorder that
occurs when pancreas is no longer able
to make insulin, or when the body cannot
make good use of the insulin it produces.
Insulin is a hormone made by the pancreas
that acts like a key to let glucose from the
food we eat pass from the blood stream into
the cells in the body to produce energy. All
carbohydrate foods are broken down into
glucose in the blood. Insulin helps glucose
get into the cells.

Inability to produce insulin or use it effec-
tively leads to hyperglycaemia. Over the
long-term high glucose levels are associated
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with damage to the body and failure of vari-
ous organs and tissues.'

According to recent estimates, approxi-
mately 285 million people worldwide (6.6%)
had diabetes in 2010 and by 2030, 438 mil-
lion people (7.8%) of the adult population,
is expected to have diabetes. Unlike in the
west, where older populations are most
affected, the burden of diabetes in Asian
countries is disproportionately high in
young to middle-aged adults.**

It is estimated that the total number of

people with diabetes in 2010 to be around
50.8 million in India, rising to 87.0 million

DOI: 10.5530/ijopp.8.3.4

Address for
correspondence:

Dr. Veintramuthu Sankar
Departmentof Pharmacy
Practice, PSG College of
Pharmacy,
Coimbatore-641004, India.
E-mail : sansunv@yahoo.co.in

<&

%
Rncenc?

www.ijopp.org

Indian Journal of Pharmacy Practice, Vol 8, Issue 3, Jul-Sep, 2015



Sankar, et al.: Pictograms in Diabetic Education

by 2030. According to International Diabetes Federa-
tion reports 2012, number of people living with diabe-
tes worldwide was estimated to be 371 million and that
of India is 50 million.

There are three main types of Diabetes:

Type 1 diabetes-juvenile-onset diabetes or insulin
dependent diabetes

Type 2 diabetes-non-insulin dependent diabetes

Gestational diabetes-high blood glucose levels during
pregnancy

According to the new WHO technical report on the
prevention of diabetes and its complications, it suggests
that a substantial proportion of Type 2 diabetes can be
prevented through the promotion of physical activity,
healthy eating and the prevention of obesity. As for
people with diabetes, their quality of life can be largely
preserved, and their risk of long-term complications
reduced, through the provision of effective healthcare
and education.

Diabetes can be effectively controlled by proper use of
medication and incorporating healthy lifestyle changes.
The progression of disease and complications can result
from lack of knowledge about the disease due to low
health literacy, improper medication use, and patient’s
perception towards the disease condition, unhealthy
lifestyle and lack of counseling.®®

A key step to improve the level of health communica-
tion understood by patients and their families is by pro-
viding adequate patient counseling material and tools to
patients and their families. However, there are a num-
ber of barriers that need to be overcome in order to
clearly convey counseling messages. Some patients do
not understand how to take their medications because
they are unable to read the instructions, or in the case
of multiple medications, temember them all.”'* Cur-
rently, education information on major drugs and dis-
eases available is mainly in text format. To make matters
worse, this text is written at a level too high for even the
general population to understand. The problems asso-
ciated with patient comprehension of medical instruc-
tions is difficult even in developed countries with higher
levels of literacy,” and are even more compounded
when healthcare providers are faced with illiteracy or

differences in language.'*'¢

These obstacles highlight the importance of accu-
rate and effective communication between healthcare
providers and patients to ensure comprehension of
pharmacotherapy, thereby promoting compliance and
ensuring positive patient health outcomes. The use of
pictograms can help reduce the risks related to poor
patient understanding of health care information and
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improve comprehension among patients across all lit-
eracy levels and cultures."

The use of pictograms to communicate health informa-
tion to people with language barriers or limited health
literacy may improve patient understanding and increase
the efficiency of treatment of such individuals.

Pictograms are descriptive symbols that help to convey
information regarding medication and health, and can
be incorporated to emphasize key counselling points.***

Guessability: It is the ability to make a judgment or
estimate of (something) without actual knowledge or
enough facts for certainty.

Translucency: Translucency refers to the relationship
between the pictogram or image and its significance or
referent; in other words, it is the degree to which the
participant believes that the image represents what it is
supposed to portray, after being told the meaning of the
pictogram.

The purpose of this study is to use pictograms as an
effective counselling aid in educating diabetic patients
about the proper use of medication and the lifestyle
modifications.

METHOD
Study Design

This prospective—observational comparative study was
undertaken with 200 volunteers in a teaching hospital
of PSG Medical Sciences and Research Institute, Coim-
batore. This is a multispecialty 900 bedded tertiary care
hospital located in the south region of Tamil Nadu. Per-
mission for conducting the study was obtained from the
Institutional Human Ethics Committee IHEC) prior to
the commencement. 100 volunteers for Phase I (survey)
and 100 diabetic patients for Phase II study from vari-
ous wards of the hospital were recruited.

Inclusion criteria

Patients aged over 18 years, on insulin and/or oral
hypoglycemic agents (OHA), in-patients diagnosed
with diabetes.

In survey, the volunteers recruited were asked to select
the best understood pictogram. In Phase 1I, one-on-
one interview was carried out with pictograms to
evaluate the comprehensiveness of the pictograms.
Guessability was carried out in 50 diabetic patients
using pictograms without text or explanation selected
from Phase I. Translucency was carried out using
another 50 diabetic patients with modifications made
to the pictograms used in guessability study along with
text and explantion.
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Measures

The data collection form included the demograph-
ics details of the patients, medical history, past and
current medications, social habits, diagnosis, level of
education, exercise and compliance to medications.
The guessability results were assessed with a 3 point
visual analog LIKERT scale as incorrect, partially
correct and correct, and scored as 0, 1 and 2 respec-
tively. The translucency results were assessed with a
5-point visual analog LIKERT scale as strongly dis-
agree, disagree, neither, agree and strongly agree, and
scored as 0, 1, 2, 3 and 4 respectively.

W
i

Statistical analysis

The statistical analysis was done using student t-test and
chi square test by SPSS software version 19.

RESULTS

The percentage acceptance for appeal and understanding
for the pictograms were assessed in Phase I survey. (Figure
1, 2). The pictograms with greater that 80% comprehen-
sion were selected for Phase 11 study and the other picto-
grams with lower acceptance (below 80%) were rejected
(Figure 3). The pictograms with greater that 80% compre-
hension were selected for Phase I study (Figure 4).
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Figure 1: Pictograms in Phase 1 (Survey) Medication use

Figure 2: Life style modifications
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Figure 3: Rejected pictures in survey

LIFESTYLE MODIFICATIONS

1

e
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MEDICATION USE

Figure 4: Pictograms selected for Phase 2 Guessability study

DISCUSSION

A total of 24 pictograms were chosen and Phase I study
was carried out. Out of 24 pictograms, 12 were selected
for Phase II guessability study (Figure 4). The difficul-
ties faced by the patients in guessing the meaning of the
pictograms were lack of wordings, lack of clarity, mis-
interpretation of pictogram and lack of colored picto-
grams. The modifications to the pictograms were made.
The pictogram depicting foot care was changed to a
colored pictogram; foods to be avoided was included,;
avoid smoking was replaced with a pictogram showing
a man who is smoking with a “no” symbol on it; all the
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other pictograms were modified to a better understand-
able pictogram.

The pictogram developed by this study has effectively
communicated information about medication use and
lifestyle modifications in diabetic condition, particularly
in illiterate group. Because this information is often not
adequately discussed with diabetic patients as illiterate
patients cannot read the prescriptions, labels, leaflets
and thus, cannot remember instructions properly. It is
possible that visual depiction by pictograms will stim-
ulate greater awareness of proper medication use and
lifestyle modifications.
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The proportion of men enrolled in the study was higher
than women in the study population (Table 1). The
number of illiterates enrolled in the phase 1I guessability
study is more compared to higher secondary and gradu-
ate education (Table 2).

The results of this study showed that pictograms are
generally well understood by the diabetic patients when
the intended meaning of the pictograms were explained
along with wordings.

The overall guessability (all pictograms included) was
69.6% (Table 3). The percentage increase in score was
due to the inclusion of text additionally to the picto-

gram. This supports the notion that pictograms are
more easily interpreted by the patients when they are
accompanied with text and oral explanations.

In this study, none of the pictograms were 100% cor-
rectly interpreted by patients in Phase I and Phase 11
initially. But we found that compared to guessability,
correct interpretation of pictograms in translucency
showed a marked improvement. This finding clearly
indicates the need of pictograms along with text.

Moreover, the pictograms of lifestyle modifications
(59%) have guessability rates higher than that of
medication use (25.6%) (Table 4). This shows that the

Table 1: Demographic details of Phase I:

Demographic data Category No of participants Percentage (%)
Male 58 53
Gender Female 47 47
18-35 yrs 11 11
Age group 36-60 yrs 72 72
Above 60 yrs 17 17
Basic (up to 8™ grade) 7 7
Level of education Medium (higher secondary) 40 40
High (Degree/graduate) 53 53
Primary language =gl & i
fy languag Tamil 68 68

Table 2: Demographic details of Phase Il (Guessability):

Demographic data Category

No of patients Percentage (%)

(n=50)

Male 27 54
eLely Female 23 46
18-35 yrs 1 2
Age group 36-60 yrs 32 64
Above 60 yrs 17 34

llliterate
i 22 44

th
Level of education B?SIC (u.p D EHEER) 16 32
Medium (higher secondary) 5 10

High (Degree/graduate)

Compliance to Yes 37 74
medications No 13 26

Table 3: Overall Guessability score percentage

Demographic Catedo No of patients Average score Score value
data gory (n=50) 9 Percentage (%) P
Male 27 14.8 64
Gender Female 23 1.2 51 0.485
18-35 yrs 1 12 54.5
Age group 36-60 yrs 32 12.65 57.5 0.291
Above 60 yrs 17 14.7 67
llliterate Basic
(up to 8™ grade) 7 10.7 49
Level of Medium (higher 22 11.2 51 0.040°
education secondary) 16 15 68 ’
High (Degree/ 5 15.3 69
graduate)
Compliance to Yes 37 14.7 66.7 0.594
medications No 13 12.2 55.6 '

“Correlation is significant at a level of 0.05 (2 tailed).
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Table 4: Overall Guesssablity

Pictograms Correct Partially correct Incorrect

(n) (%) (n) (%) (n) (%)

Lifestyle modifications

Foot care 25 (50%) 16 (32%) 9 (18%)

Food habits 27 (54%) 13 (26%) 0 (0%)

Exercise 39 (78%) 8 (16%) 3 (6%)
Avoid smoking 39 (78%) 3 (6%) 8 (16%)
Avoid alcohol 36 (72%) 7 (14%) 7 (14%)
SMBE'S:: (':'I‘l’l';g‘;:)“g of 11 (22%) 12 (24%) 27 (54%)

Medication use

Insulin storage 17 (34%) 17 (34%) 16 (32%)
Rolling Insulin 12 (24%) 20 (40%) 18 (36%)
Insulin injection sites 16 (36%) 9 (18%) 25 (50%)
Angles of Injection 4 (8%) 21 (42%) 25 (50%)
Direction of intake of 13 (26%) 18 (36%) 19 (38%)

medicines

LIFESTYLE MODIFICATIONS IN DIABETIC PATIENTS
F&&SHe0T CHITUl - eUITLDEMH & (LD

LOIT (D (D Ifal & 61T
FOOT CARE IN DHARETES FOOUETORE TArm FOODS NOT TO BE TAKEN
we = |Sewk QTN
pr—4 - S (b s w— f
& =5 N S Ezﬁ.&
BAERCSE DO NOT SMOKE1 00 NOT DRINK ALCOHOL!!! SELS-MONTORING OO0 L

o

Figure 5: Pictograms selected for Phase 2 Translucency study

people are aware of the lifestyle modifications and
are hence well guessed. As shown by studies® simple
pictograms like reduction in weight (88.2%), vomiting
(88.2%), headache (94.1%) were easy to understand
compared to complex anatomical pictograms like
conjunctivitis (35.2%).

The percentage guessability for 3 pictograms namely,
self monitoring blood glucose (22%), rolling of insu-
lin (24%) and angle of injection (8%) was low (Table
4). This shows that the patients are unaware of this
information. When the labeled pictograms (Figure 5)
are shown the patients (Table 5), they could guess the

Indian Journal of Pharmacy Practice, Vol 8, Issue 3, Jul-Sep, 2015

meaning of the pictograms better, for self monitoring
blood glucose (44%), rolling of insulin (52%) and angle
of injection (30%) (Table 6). This can be supported by
the study” where the average recall assessment score
was greater in the text with symbol group (M=6.65) as
compared to symbol only group (M=6.36).

Furthermore, this validates the FIP-WHO statement
on labeling, which recommends including written expla-
nation with pictograms for their use in medical settings.

One concern is that, there is a significant difference (p
value is 0.040) in pictogram comprehension between
participants with adequate literacy and those with inad-

107



Sankar, et al.: Pictograms in Diabetic Education

Table 5: Demographic details of Phase Il (Translucency)

Demographic data Category No of patients (n=50) Percentage (%)
Male 30 60
Celsl Female 20 40
18-35 yrs 5 6
Age group 36-60 yrs 23 46
Above 60 yrs 24 48
llliterate Basic (up to 8" 4 8
. grade) 19 38
O L I Medium (higher secondary) 21 42
High (Degree/graduate) 6 12
Compliance to Yes 36 72
medications No 14 28
Primary language English 6 12
ry languag Tamil 44 88

Table 6: Overall Translucency

. . Strongly
. Strongly agree Agree Neither Disagree .
TS (n) (%) (n) (%) (n) (%) (n) (%) ya e
(n) (%)
Lifestyle modifications
Foot care 30 (60%) 16 (26%) 4 (8%) 0 (0%) 0 (0%)
Food habits 27 (54%) 21 (42%) 2 (4%) 0 (0%) 0 (0%)
Exercise 42 (84%) 7 (14%) 1(2%) 0 (0%) 0 (0%)
Avoid smokin 42 (84% 8 (16% 0 (0% 0 (0% 0 (0%
g (84%) (16%) (0%) (0%) (0%)
Avoid alcohol 44 (88%) 6 (12%) 0 (0%) 0 (0%) 0 (0%)
SMBG (Self
Monitoring of 22 (44%) 20 (40%) 7 (14%) 1(2%) 0 (0%)
Blood Glucose)
Medication use
nsulin storage 7 (54% o o o o
Insuli g 27 (54%) 19 (38%) 4 (8%) 0 (0%) 0 (0%)
Rolling Insulin 26 (52%) 19 (38%) 5 (10%) 0 (0%) 0 (0%)
'"s“":i;:‘:"tw“ 35 (70%) 11 (22%) 4 (8%) 0 (0%) 0 (0%)
’I‘;}g:;fo‘:lf 15 (30%) 24 (48%) 11 (22%) 0 (0%) 0 (0%)
Direction
of intake of 21 (42%) 18 (36%) 11 (22%) 0 (0%) 0 (0%)
medicines

equate literacy (Table 4). Even though we used a small
sample, we demonstrated a significant difference. This
indicates a strong relationship between literacy and pic-
togram comprehension. Although people with adequate
literacy understand pictograms better than people with
inadequate health literacy, pictograms have been shown
to enhance comprehension of information even in low
literacy population.

In Phase 2 study, both guessability and translucency,
male have scored higher than female. But from sta-
tistical analysis, there was no significant difference

obtained when the scores are correlated to gender (p
value is 0.311).

In guessability study, patients above the age of 60 yrs
were able to guess the picture better (67%) as compared
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to the other age group (18-35 yrs—54.5%; 36—60 yrs—
57.5%) (Table 4). This can be due to the fact that elderly
patients are on long term drug therapy and have better
understanding about their disease condition and drugs
as compared to the other categories.

Whereas in translucency, the younger population (18-35
yrs) could understand better (91%) as compared to 36-60
yrs (89.2%) and above 60 yrs (86.1%) (Table 7). This can
be due to the difficulties faced by the eldetly people like
low level of education, other co-morbidities etc.

In both guessability and translucency study, the highly
educated patients scored more (69% and 92.8% respec-
tively) and the illiterate patients scored the least (49%
and 09.3% respectively) (Table 4, 7). There was sta-
tistically significant difference when levels of educa-
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Demographic Catedo No of patients Average score Score value
data gory (n=50) 9 Percentage (%) P
Male 30 39.23 89.1
Gender Female 20 37.8 85.9 0.757
18-35 yrs 3 40 91
Age group 36-60 yrs 23 39.2 89.2 0.770
Above 60 yrs 24 37.9 86.1
llliterate Basic
(up to 8" grade) 4 30.5 69.3
Level of Medium (higher 19 39 88.6 0.050°
education secondary) 21 39.2 89.2 '
High (Degree/ 6 40.8 92.8
graduate)
. Yes 36 31.9 89
Compliance No 14 3728 85 0.370
Primary English 6 411 92.8 0915
language Tamil 44 36.2 82.3 ’

SdTel LGTWildy (Wannesn

STOUIL. Sagil B SNe) Sl

omUiL snlBdh ey sl

SN
J— £

0

Uil @il\edy::

il Udcalll oRiLiioy!

SLLES Bed shsEg ULSendbal
| )

B

%

MEDICATION USE IN DIABETIC PATIENTS
FJ&H&mMY GHITUI O GISH6T2 LUCWTSHI&HGLD (Lpe»Mm

WEVER SHAKE THE IR WUkL HIST BOLL
DOMOT EXPOSE TO SUNLIGHT INSUILIN BMIECTING SITES

REFRIGERATE THE INSUILIN VAL

INSLUILIN INJECTING ANGLES

Indian Journal of Pharmacy Practice, Vol 8, Issue 3, Jul-Sep, 2015

109



Sankar, et al.: Pictograms in Diabetic Education

il speil U(huueg
HEUGSTES

s Ly

.
s b

Fiensedled Wihba «1(H&@LU G &imes il &

BaEaviel maf Cuapu S nada

e
S Tl

& U_J-IAII-N Tl ﬂlhﬁ-ﬁ'ﬂ.ﬂiﬂl

sl &Ee0
EaR 2 8

sl A s
| N

SRS CLOPOLD

LIFESTYLE MODIFICATIONS IN DIABETIC PATIENTS
&MébeHem) GHIIL - uUTRend (LAeHD LOMHDKISEN

L, il L

‘%&ui
Pr=e

FOORR T B TAEEN

FRUL S B S e

VTN

€]

Cad

FOOA0S MO TO BE TAKEN

o T, SO
Jes—
.ﬁ' m— H s
g — a s
) 1 g =
LLjuigh e g
frr] )

- ALy T L —
P |
i e
T i, B[ 6

Figure 6: Leaflet developed

tion were compared to the scores of guessability and
translucency (p-values are 0.04 and 0.05 respectively).
The study” found that there was no bivariant relation
between literacy and adherence (p=0.88), whereas Kali-
chman e/ 2/ mentioned that lower literacy was associated
with greater odds of poor adherence.?’

Similarly, patients with better compliance have bet-
ter knowledge about the drugs and lifestyle modifica-
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tions. The patients who have compliance to medication
obtained a score percentage of 66.7% for guessability
and 89% for translucency and patients without com-
pliance obtained 55.6% and 85% for guessability and
translucency respectively. (Table 4, 7).

In translucency, patients who selected English as the
primary language obtained a score percentage of 92.8%
and those who selected Tamil obtained a score percent-
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age of 82.3%. But no statistical significant difference
was observed. The overall translucency was 90.9%.

CONCLUSION

This study concludes that pictograms play a vital role
in educating patients and can be used as an effective
counseling aid in a low-literacy group of people. More-
over, comprehension and recall of information can be
improved by using pictograms in addition to written
format of information.

In a total of 24 pictograms, 12 pictograms were selected
for the Phase 2 study. Using these 12 pictograms we have
educated the diabetic patients under study about the life-
style modifications and medication use effectively.

Furthermore, we have developed a (Figure 0) that con-
tains the pictograms from translucency, which can be
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