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ABSTRACT

Objective: An estimated 72 million in India live with diabetes; the country faces an impending health-care crisis with prevalence and complications
of diabetes forecasted to multiply in the next decade. Improving patients’ knowledge about diabetes to manage the disease better is an urgent and
important public health goal.

Methods: Knowledge about diabetes, its complications, and management was surveyed using a structured questionnaire among 167 Type 2 diabetes
patients attending a tertiary care hospital in Mumbali, India.

Results: None of the participants had ever received any formal diabetes self-management education previously. Respondents’ mean and median
correct knowledge scores were 20 of 32 test items. Although majority answered statements about blood sugar levels and complications, there was
lack of knowledge about the causes and management of diabetes. Around 82% stated that medication was more important than dietary intake and
physical activity in managing diabetes. A multiple regression model showed that postgraduate or graduate level education, not being married, having
two or less children, and visiting a doctor 1-3 times a year (as compared to more than three visits) was independently associated with higher diabetes
knowledge scores (*p<0.05) in this sample.

Conclusion: An information disparity exists between patients who have higher levels of education versus those with lesser education. Future research
will have to examine the mechanisms by which higher education contributes to better knowledge, and facilitate the design of diabetes education

programs that bridge information gaps and improve required competencies in patients to better manage their condition.
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INTRODUCTION

With an estimated 72 million affected, India has the second highest
number of people living with diabetes in the world; second, only to
China with 114 million [1]. The prevalence of diabetes in India is
expected to rise to 366 million by 2030 [2]. Diabetes is also the seventh
most common cause of death in India [3]. A recent study conducted
in 15 of the 29 Indian states estimated diabetes prevalence at 7.3%,
varying from 4.3% in Bihar to 10% in Punjab, and a higher prevalence
in urban compared to rural areas [4].

Diabetes, if not well controlled, leads to a higher risk of blindness due
to retinopathy, kidney disease, cardiovascular disease, lower-extremity
amputations, or pregnancy complications [5]. The global cost of diabetes
is set to almost double to US$2.5 trillion by 2030, and even if countries
meet internationally set diabetes prevention and control targets, the
global economic burden from the disease will still increase by 88% [6].
Especially in low- and middle-income countries, where the majority of
health-care costs are paid out of pocket, the costs of managing diabetes
and treating its associated complications place a huge economic and
emotional burden on the patient and their families [7].

In 2010, diabetes costs India around US $31.9 billion [8]. Several
studies in India have found that varying shares of household income
are allocated to pay for diabetes care, especially hurting lower income
households the most. A study of seven Indian states reported an
annual median expenditure of INR 10,000 (US$149) for diabetes-
related care in urban areas and INR 6260 (US$93) in rural parts of the

country. Majority of the patients (89%) used their household income
to fund the monitoring and treatment of their diabetes. Lower income
groups spent the highest proportion of their income on diabetes costs
(urban poor 34% and rural poor 27%) [9]. Diabetes patients without
complications were found to have an 18% lower mean annual cost for
outpatient care compared to those with three or more complications
who spent 48% higher [10]. The prevailing epidemiological situation
makes it imperative to understand how to prevent complications and
improve management of diabetes in the country.

Correct knowledge about diabetes has been found to improve self-
management of the disease [11,12], prevent complications [13], and
lead to better outcomes [14,15]. Studies have found that patients
who do not receive formal diabetes self-management education
(DSME) have knowledge gaps; they tend not to receive recommended
preventive services and are more likely to develop complications
than those who have received DSME [16,17]. While knowledge alone
may not be sufficient in motivating behavior change for diabetes
prevention and management, it remains a necessary step in helping
patients accept their diagnosis and take an active role in self-care and
management [12,18].

Previous studies have measured diabetes-related knowledge among
general populations in India [19-21]; however, few have examined the
knowledge levels of patients with diabetes in health-care facilities in
urban cities [22,23]. This study aims to fill this gap in the literature
by assessing the knowledge about diabetes, its complications, and
management among type 2 diabetes patients attending a private
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tertiary care hospital in an urban area in India. Findings will also
provide insights into the design and development of a hospital-based
DSME program.

METHODS

Study setting

This cross-sectional study was conducted with inpatients at a private
tertiary care hospital with 240 beds, located in central Mumbai.
Although Mumbai is one of the wealthiest urban areas in India [24],
60% of its population of 12 million live in overcrowded slums [25],
highlighting inequalities in income, and access to housing, education,
water, and sanitation [26]. Public health services in Mumbai are offered
at the primary, secondary, and tertiary level through 168 health posts,
162 dispensaries, five maternity homes along with 16 municipal general
hospitals, 26 specialty hospitals, and four major teaching hospitals of
the municipal corporation. Although these public hospitals provide
low-cost services to patients, they are understaffed, overburdened, and
often perceived as unable to offer quality health care. Therefore, many
people prefer private health care, and private hospitals outnumber
those run by the government [27].

Sample

A total of 167 in patients with a prior diagnosis of diabetes were
purposively sampled from among a population of adults admitted to
the inpatient wards of the tertiary hospital. Two trained interviewers,
a junior physician and a diabetes nurse, fluent in English and Hindi,
conducted interviews independently. Interviewers would request
the floor nurse in charge to identify admitted patients with existing
diagnosis of diabetes. If the patient had no procedures planned for
the day, then interviewers approached patients at their respective
bedsides; explained the study and requested participation after reading
a printed consent form verbatim in English or Hindi depending on the
language preferred by the patient. This consent form described the aims
and implications of the study, interview procedure, confidentiality, and
voluntary nature of participation. Patients were assured that they were
free to withdraw from the research at any time and this would not affect
any aspect of their care. Patients who were not diabetic and diabetic
patients suffering from a severe ailment or in post-surgical state were
not included in this study.

Data collection

Interviews were conducted only after gaining patient consent. Patients
who agreed to participate were interviewed at the bedside in the ward
after adequate privacy was ensured. Data collection was conducted in
the afternoon between 2 pm and 5 pm with 167 respondents in a 5-week
period. The questionnaire used in this study consisted of four sections:
(i) Sociodemographic details, (ii) health profile including complications,
(iii) diabetes control practices, and (iv) knowledge statements covering
the disease. The knowledge assessment component of this questionnaire
was adapted from the diabetes knowledge questionnaire developed
in the Starr County Diabetes Education Study [28]. Before the actual
survey, the questionnaire was pretested with a representative sample
of six respondents in the same hospital. Each item in the knowledge test
was checked for wording comprehension, and cognitive and perceptual
problems. The final knowledge test had 32 statements with true/
false options; and test items could be classified into five categories:
(i) Knowledge about the disease (eight statements), (ii) causes (3),
(iii) consequences/complications (6), (iv) management (11), and (v)
lifestyle - diet and activity (four statements).

Data analysis

Data were entered into MS-Excel 2007 and then analyzed using the SPSS
software version 16.0. First, descriptive frequencies were generated
for all variables. A total knowledge score variable was computed for
each case by assigning 0 to incorrect and 1 to correct answers and
then adding the responses to each knowledge statement. Thus, the
lowest possible score was 0 and highest was 32. Bivariate analysis was
conducted wherein nominal and continuous independent variables
were tested with the knowledge score as dependent variable. Finally,
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independent variables statistically significant at *p<0.05 level in the
bivariate analysis were included in a multiple regression model with
knowledge score as the dependent variable. The study was approved by
the Ethics Committee of Dr. L.H. Hiranandani Hospital, Mumbai.

RESULTS

Sociodemographic profile

Of 167 patients interviewed for this study, two-thirds had been
diagnosed with diabetes more than 10 years ago, with mean and
median of 14.6 and 13 years, respectively. About 63% aged between
55 and 74 years; 55% were female; 80% were married; and 60%
had two or less than two children. Slightly more than two of five
(44%) respondents were graduates or postgraduates. Only half of the
respondents (50%) had health insurance, mainly an individual plan
with out-of-pocket annual premium payments.

Media use

About 93% watched television and 82% read the newspaper every day.
However, 36% reported never using a mobile phone, and a vast majority
had never used email (91%), Facebook (87%), or YouTube (92%). While
most respondents did not use internet-based applications, around 23%
reported using WhatsApp, a mobile-phone based messaging application.

Health profile

Nearly three of five (60%) had a body mass index (BMI) above
25 kg/ m? considered obese for the Indian population; another 20%
was overweight with a BMI ranging from 23 to 24.9 kg/m2. Although
more than two-thirds (71%) reported having high blood pressure,
almost 96% self-reported as non-smokers.

Around a third of the respondents had experienced reactions for low and
high blood sugar in the month before the survey, nearly 10% reported
one or more hospitalizations for hypoglycemia or hyperglycemia
in year before the interview. About 30% had been diagnosed with
cardiovascular disease; 19% had peripheral neuropathy; 17% had
autonomic neuropathy; 8% reported kidney disease; 5% were affected
by retinopathy; and 1% had undergone foot amputation.

A “complication score” computed by adding respondent’s affirmative
response (Yes = 1; No = 0) to diabetes-related consequences including
cardiovascular disease, peripheral neuropathy, autonomic neuropathy,
retinopathy, and kidney disease showed a mean complication score
of 0.80, a median of 0, and minimum and maximum score of 0 and
5, respectively. A “comorbidities score” was computed by adding
respondent’s affirmative response (Yes = 1; No = 0) to two comorbidities
associated with diabetes, i.e., high blood pressure and high cholesterol.
The mean comorbidities score was 0.84 and median was 1.

Diabetes-related care seeking and quality of life

Seven in ten respondents reported visiting a diabetes specialist (76%)
while 24% saw a general practitioner. About 57% visited their doctor
1-3 times a year. Around 40% had not tested blood sugar levels in
4 weeks preceding the interview. Two of five (39%) respondents felt
that diabetes had kept them from doing normal life activities in the past
year, and 36% said that diabetes had made their life difficult. Almost
96% of the respondents had not received any formal DSME.

Diabetes-related knowledge

The mean and median knowledge scores were 20 each, with the lowest
and highest scores of 0 and 30 of a highest score possible of 32 Table 3.
Knowledge about blood sugar levels and complications was high with
at least four of five respondents providing correct answers to some of
these statements: Amount of blood sugar increases if diabetes is left
untreated (94%); shaking and sweating are signs of high blood sugar
(89%); frequent urination and thirst are signs of low blood sugar
(89%); fasting blood sugar of 210 is considered high (86%); diabetes
may cause poor circulation (86%); cuts and abrasions heal slowly
among diabetics (83%); diabetes can damage the kidney (81%); and
diabetes can cause loss of feeling in hands, fingers, and feet (79%).
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However, only half (51.5%) said that infection is likely to cause an
increase in blood sugar levels.

While 87% of the respondents said that food preparation methods
were as important as the food consumed and 70% said that regular
exercise will not increase the need for insulin or other medication,
nearly 82% thought that medication was more important than diet
or physical activity in the control of diabetes. Similarly, although 80%
said that regular checkups with a doctor help to spot early signs of
complications, 62% were unaware of the need to lie down in case of a
low blood glucose reaction.

Knowledge about prevention and management of complications was
mixed - <60% correctly answered statements about diabetes testing
mechanisms, cleaning of wounds, cutting of toenails, and wearing tight
elastic hose or socks. Almost 60% of respondents did not know that
there are two types of diabetes; 40% said that diabetes can be cured;
and 30% were unaware that their children may have a higher chance of
developing diabetes.

A bivariate analysis with the knowledge score as the dependent
variable and various independent variables in Tables 1 and 2 revealed
that knowledge was significantly higher in respondents who were not
married (21.88) as compared with those who were married (19.59)
(*p<0.05); respondents with two or less children (21.41) versus those
with three or more children (18.22) (*p<0.05). Similarly, the knowledge
score was higher in graduates or postgraduates (21.66) as compared
to those with <9 grade schooling (17.73) (*p<0.05). Respondents,
who consulted a specialist (20.55) and visited this doctor 1-3 times
a year (20.96), had higher knowledge scores compared with those
who consulted a general practitioner (18.13) and reported more than
three visits to the doctor (18.97) (*p<0.05). Those with two diabetes-
related hospitalizations had a lower knowledge score (11) as compared
to those with zero or one hospitalization episode (20.04, 20.87)
(*p<0.05). Respondents who said that diabetes had never stopped them
from doing normal life activities had a higher knowledge score (21.19)
than those felt otherwise (18.11) (*p<0.05). Similarly, respondents who
disagreed with the statement - “Diabetes makes life difficult” had higher
knowledge scores (20.78) versus those who agreed (18.58) (*p<0.05).

A multiple regression was run with the dependent variable of knowledge
score and the following independent variables: Respondents’ marital
status, number of children, education level, type of doctor consulted,
number of annual visits to the doctor, number of hospitalizations, and
responses to the statements “Diabetes affects normal activities in life” and
“diabetes makes life difficult” (Table 4). The multiple regression model
statistically significantly predicted knowledge score, F=5.611, **p<0.001,
although adjusted R?was only 0.20. Knowledge scores were found to be
significantly higher in respondents who had graduate or postgraduate
level education, were not married, had two or fewer children, and had
one to three annual visits to the doctor for diabetes care (*p<0.05).

DISCUSSION

This study sought to determine knowledge levels about diabetes, its
causes and complications, and management among Type 2 diabetes
patients attending a tertiary care hospital in the urban area of Mumbai,
India. Both mean and median diabetes knowledge scores were 20 of 32
testitems (or 62%). Postgraduate or graduate level education, not being
married, having two or less children, and consulting a doctor 1-3 times
a year (as compared to more than three visits) were significantly
associated with higher diabetes knowledge scores.

While the majority answered the items on blood sugar and
complications correctly, there was a lack of correct knowledge about
causes and management of the disease; most respondents also stated
that medication was more important than diet and physical activity.
Several studies have reported similar findings of knowledge deficit in
these areas [17,29-32].
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Table 1: Sociodemographic variables with the mean knowledge
score (n=167)

Characteristics n (%) Mean knowledge score  p value
Age in years (median=65; mean=64.26; SD=11.13; Min=34; Max=86)
<54 30 (18) 20.07 0.897

55-64 53 (32) 19.68
65-74 53(32) 19.85
275 31(18) 20.68
Sex
Female 76 (45) 19.80 0.712
Male 91 (55) 20.14
Marital status (n=164)
Married 132 (80) 19.59 0.040
Others 32 (20) 21.88

Number of children (median=2; mean=2.61; SD=1.37; Min=0;
Max=8)
<2 children 98 (60) 21.41 0.001
23 children 65 (40) 18.22
Years of education (n=159)

<9 grade 30(19) 17.73 0.006
10-12 and some 59 (37) 19.66
college
Graduates/ 70 (44) 21.66
postgraduates
Personal monthly income (In Indian rupees) (n=136)
<Rs. 25,000 132 (97) 20.80 0.284
Rs. 25,000-Rs. 2(1) 22
49,000
Rs. 50,000-Rs. 1(1) 11
99,000
>Rs. 100,000 1(1) 15
Health insurance status (n=167)
Yes 84 (50) 20.17 0.695
No 83 (50) 19.81

Frequency of media use
Newspaper (n=163)

Never 26 (16)  20.77 0.257
2-3 times a 3(2) 25
week
Every day 134 (82) 19.90

Television (n=163)
Never 12 (7) 17.08 0.055
Every day 151(93) 20.37

Radio (n=160)
Never 123 (76) 20.13 0.160
Once a month 2(1) 14
Once a week 3(2) 14.67
Every day 32 (20) 20.56

Mobile phone for calls (n=163)
Never 58 (36)  18.83 0.060
2-3 times a 3(2) 24
week
Every day 102 (62) 20.75

Mobile phone for entertainment (n=162)
Never used 130 (80) 20.40 0.308
Used 32 (20) 19.25

Email (n=163)
Never used 149 (91) 20.38 0.072
Used 14 (9) 17.50

Facebook (n=163)
Never used 142 (87) 20.06 0.705
Used 21(13) 20.57

Youtube (n=163)
Never used 150 (92) 20.19 0.662
Used 13 (8) 19.46

WhatsApp (n=163)
Never used 126 (77) 20.24 0.654
Used 37 (23) 19.76

Studies conducted with Type 2 diabetes patients in health-care settings
in India indicate widespread lack of knowledge about diabetes. In
a study in Mumbai, 9 in 10 respondents (87%) did not know the
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Table 2: Health indicators with the mean knowledge score (n=167)

Indicators n (%) Mean knowledge score p value
Number of years since diabetes diagnosis (N=167) (median=13; mean=14.66; SD=9.58; Min=1; Max=57)
<10 63 (38) 20.10 0.856
>10 104 (62) 19.92
Body mass index (BMI) (n=163) (median=26.48; mean=27.14; SD=5.35; Min=19.05; Max=48.67)
18.5-22 kg/mg? 33(20) 20.53 0.480
23-24.9 kg/mg? 32 (20) 20.76
>25 kg/mg? 98 (60) 19.50
Smoke (n=166)
Yes 7 (4) 20.71 0.745
No 159 (96) 19.97
Low blood sugar reaction with symptoms such as sweating, weakness, anxiety, trembling, hunger, or headache in the past month (n=159)
Never 112 (70)  19.39 0.056
1 or more times 47 (30) 21.38

Number of days in the past month with high blood sugar with symptoms such as thirst, dry mouth and skin, increased sugar in the urine, less
appetite, nausea, or fatigue (n=167)

Never 113 (68) 1991 0.809
1 or more times 54 (32) 20.15

In the past year, number of hospitalizations because of severe low blood sugar reaction or hypoglycemia (n=155)
Never 141 (91) 20.09 0.496
1 or more times 14 (9) 18.93

Number of hospitalizations in the past year because of excessive blood sugar or hyperglycemia (n=164)
Never 149 (91) 20.13 0.389
lor more times 15(9) 18.73

Hospitalization score
Never 141 (85)  20.04 0.023
1 time 23(13)  20.87
2 times 3(2) 11

Comorbidities score median=1; mean=0.84; SD=0.621; Min=0; Max=2 0.578

High blood pressure
Yes 119 (71)  19.85 0.632
No 48(29) 2033

High cholesterol
Yes 22 (13) 19.55 0.510
No 145(87)  20.06

Complications score median=0; mean=0.80; SD=1.027; Min=0; Max=5 0.150

Cardiovascular disease
Yes 51 (30) 19 0.152
No 116 (69)  20.42

Peripheral neuropathy
Yes 32 (19) 18.72 0.176
No 135(81)  20.29

Autonomic neuropathy
Yes 28 (17) 19.04 0.350
No 139(83)  20.18

Retinopathy
Yes 9(5) 20.56 0.768
No 158 (95) 19.96

Kidney disease
Yes 13 (8) 20 0.994
No 154 (92) 19.99

Type of doctor to take care of diabetes (n=165)
General practitioner 39 (24) 18.13 0.025
M.D or specialist 126 (76)  20.55

Number of visits to doctor for diabetes in a year (median=3; Mean=4.30; SD=3.96; Min=1; Max=24)
1-3 times 91 (57) 20.96 0.036
>3 times 69 (43) 18.97

Tested blood sugar levels in the past 4 weeks (n=153)
Yes 92 (60) 20.60 0.080
No 61 (40) 18.85

Number of times diabetes has kept respondent from doing normal daily activities during the past year
Never 102 (61) 21.19 0.001
Sometimes 65 (39) 18.11

Having diabetes makes life difficult
Disagree 107 (64) 20.78 0.021
Agree or unsure 60 (36) 18.58

Received formal diabetes education
Yes 7 (4) 21.14 0.605
No 158 (96) 19.96

causes of diabetes, more than half were unaware of complications, Hyderabad reported the lowest mean knowledge score of 28% across
and 37% did not know about the symptoms [22]. A study in the city of various Indian studies [23]. Only a third of all the interviewed patients
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Table 3: Diabetes-related knowledge of respondents (n=167)

No Characteristics Category N (%)
1 Diabetes can be cured About the disease 100 (59.9)
2 A fasting blood sugar level of 210 is too high About the disease 143 (85.6)
3 Kidneys produce insulin About the disease 70 (41.9)
4 There are two main types of diabetes: Type 1 (insulin dependent) and Type 2 About the disease 65 (38.9)
(non-insulin dependent)
5 An “insulin reaction” is caused by too much food About the disease 79 (47.3)
6 Shaking and sweating are signs of high blood sugar About the disease 148 (88.6)
7 Frequent urination and thirst are signs of low blood sugar About the disease 148 (88.6)
8 Infection is likely to cause an increase in blood sugar levels About the disease 86 (51.5)
9 Eating too much sugar and other sweet foods is a cause of diabetes Causes 94 (56.3)
10 The usual cause of diabetes is the lack of effective insulin in the body Causes 89 (53.3)
11 Diabetes is caused by the failure of kidneys to keep sugar out of urine Causes 78 (46.7)
12 In untreated diabetes, the amount of sugar in blood usually increases Consequences/complications 157 (94.0)
13 If I am diabetic, my children will have a higher chance of being diabetic Consequences/complications 116 (69.5)
14 Diabetes often causes poor circulation Consequences/complications 143 (85.6)
15 Cuts and abrasions on diabetes heal more slowly Consequences/complications 138 (82.6)
16 Diabetes can damage my kidney Consequences/complications 135 (80.8)
17 Diabetes can cause loss of feeling in my hands, fingers, and feet Consequences/complications 132 (79.0)
18 The best way to check my diabetes is by testing my urine Management 114 (68.3)
19 Medication is more important than diet and exercise to control my diabetes Management 30 (18.0)
20 Diabetics should take extra care when cutting their toenails Management 91 (54.5)
21 A person with diabetes should cleanse a cut with iodine and alcohol Management 99 (59.3)
22 Tight elastic hose or socks are not bad for diabetes Management 86 (51.5)
23 HbA1lc is a test that measures your average blood glucose level in the past week Management 78 (46.7)
24 A can of diet soft drink can be used for treating low blood glucose levels Management 107 (64.1)
25 If you are beginning to have a low blood glucose reaction, you should lie down Management 63 (37.7)
26 Wearing shoes, a size bigger than usual, help prevent foot ulcers Management 16 (9.6)
27 When you are sick with the flu, you should test for glucose more often Management 70 (41.9)
28 Having regular checkups with your doctor can help spot the early signs of diabetes Management 132 (79.0)
complications
29 Regular exercise will increase the need for insulin or other diabetic medications Lifestyle (diet and activity) 117 (70.1)
30 The way I prepare my food is as important as the food I eat Lifestyle (diet and activity) 145 (86.8)
31 A diabetic diet consists mainly of special foods Lifestyle (diet and activity) 137 (82.0)
32 For a person in good control, exercising has no effect on blood sugar levels Lifestyle (diet and activity) 132 (79.0)

Total knowledge score: Median=20; Mean=19.98; SD=5.89; Min=0; Max=30

SD: Standard deviation, HbAlc: Glycosylated hemoglobin. Provides the number (%) of respondents who answered each knowledge item/statement correctly

Table 4: Summary of multiple regression analysis

No Factor B (unstandardized coefficient) Standard error of B (standardized coefficient) p value
unstandardized
coefficient beta
1 Marital status 4.063 1.193 0.261 0.001
2 Number of children -2.342 1.012 -0.188 0.022
3 Graduate or postgraduate level 1.683 0.676 0.205 0.014
education
4 Type of doctor 1.896 1.107 0.131 0.089
5 Number of annual visits to doctor -2.058 0.955 -0.170 0.033
6 Number of diabetes-related 0.687 1.153 0.047 0.552
hospitalization episodes
7 Diabetes affects my normal -2.335 1.212 -0.183 0.056
activities in life
8 Diabetes makes my life difficult 0.046 1.217 0.004 0.970

in a study in rural Maharashtra state had correct knowledge about
diabetes [33]; while in rural Gujarat, neighboring state interviews with
female patients found a knowledge score of 42% [21]. Similarly, two
studies from southern India [34,35] reported that less than half of the
patients had correct knowledge; however, a study in the state of Kerala
reported a knowledge score of 62% [36].

This study used an adapted version of a validated standardized diabetes
knowledge test questionnaire from the Starr County Diabetes Education
Study [28]. Globally, studies that used this instrument reported similar
or lower knowledge scores: 46% in Nepal [37], 53% in Peru [38], and
59% in Pakistan [39] to 60% in Malta [40]. Similarly, studies that used
other knowledge testing instruments with Type 2 diabetes patients

reported scores ranging between 39% in a Nigerian sample [41] to 68%
in Turkey [42]; with patients in Zimbabwe, UAE, Singapore, and Iran
scoring between 43% and 61% [29,43-45].

Our finding that higher levels of education were associated with
greater knowledge of diabetes is supported by several other
studies [42,43,46-49]. Higher education has been found to be an
independent determinant of the total knowledge as well as insulin
use knowledge scores [43]. People who are more educated probably
understand information about the disease better, ask questions, and
may use information to self-manage the disease. Studies have shown
that less educated patients often have difficulty in understanding
physicians’ explanations about diabetes and its management [50,51].
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This study also found that participants who were not married, had
two or less children, and visited the doctor for diabetes care between
1 and 3 times a year had higher knowledge scores. To understand these
findings, we conducted further analysis of the dataset and found that
that those with higher levels of education (graduate and postgraduate)
were significantly (*p<0.05) more likely to have two or less children,
use the internet, consult a specialist as against a general practitioner,
and get a blood sugar test done in the preceding 4 weeks.

This study clearly points out that there are information gaps among
patients, even in an urban hospital setting and that difference in
education levels seems to be spilling over and generating inequity in
information about diabetes. Further, research must explore the link
between education level and diabetes knowledge, and assess if these
disparities are a direct result of education itself or mediated through
income and access to resources. For instance, those with higher
education may simply comprehend better the information provided by
a doctor. However, it is also possible that higher education is related to
better employment and income which, in turn, translates to access to
quality or specialized health care (better doctors) and related networks
and thus improves knowledge and management [50]. Those with
lesser education have been found to lack resources and access due to
socioeconomic barriers and also have lower self-efficacy which leads
to poor processing of information rather than the education level itself
leading directly to an information deficit [52]. A nuanced understanding
of how patients receive, perceive, and process information will help
craft effective DSME programs in the Indian urban context, especially
targeting those with limited resources and access, thereby leading to
improved management and prevention of complications.

LIMITATIONS

The cross-sectional study design implies weakness in the determination
of causal relationships. The survey method relied on self-reports which
could have led to biased responses. Furthermore, participants were
recruited from among those admitted in a private hospital whose
socioeconomic situation may not be comparable to patients attending
public hospitals, limiting the generalizability of the results. Future
research in health-care facilities serving patients from diverse social
strata will help determine the true levels of disease knowledge among
all diabetes patients.

CONCLUSION

This study highlights the need to better understand and address the
information disparities in Type 2 diabetes patients. Public and private
health-care facilities could integrate diabetes education interventions
through a combination of provider-led and innovative information
communication technology methods into waiting rooms, outpatient
departments, and inpatient wards. Facilities can also ensure that
medical consultations are embedded with messages or materials on
diabetes, making information accessible for Type 2 diabetic patients
regardless of their socioeconomic status. Such interventions have
resulted in sustained improvement in disease knowledge and care [53].
Facility-based education activities can be supplemented with mobile
phone-based and social media applications (WhatsApp), along with
bursts of traditional mass media communication, especially through
television, for wider reach. DMSE interventions are urgently required
in India, and they have to span the facility to home continuum, but this
will need political will of health-care decision makers, and capacity
building and sensitization of providers. Such interventions must shift
the needle of diabetes management from a doctor-centric approach to a
patient and family-centric one, helping patients to develop appropriate
competencies and attitudes to manage their condition and become self-
reliant.
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