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Abstract
Introduction:

Type 1 diabetes mellitus (T1DM) is a growing
concern in Sri Lanka and preventing long-term
disease-related complications and reducing the
frequency of emergency management of
episodes is a challenge for these patients.

Objectives:

To describe the knowledge on insulin therapy,
emergency management, chronic complications
and their associated factors among adult
patients with T1DM attending National Diabetes
Center — Rajagiriya.

Results:

The majority (70%) were between 18-27 years of
age with a mean age of 25.54 years (SD=5.690).
The age of disease onset was less than 15 years
among 82% of patients. Mean Knowledge
scores on chronic complications, insulin therapy
and emergency management were
81.49(SD=0.5) 67.76(SD=0.49), 42.92(SD=0.5)
respectively. Those with higher education had
better knowledge of insulin therapy, chronic
complications and emergency management
(p<0.05).

Conclusions:

The majority had satisfactory knowledge scores
for insulin therapy and chronic complications but
poor knowledge scores for emergency
management. Therefore, patient education,
awareness and empowerment on more specific
issues related to the emergency management of
this lifelong disease is beneficial.
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Type 1 diabetes mellitus (T1DM), also known as
autoimmune diabetes, is a chronic disease
characterized by insulin deficiency due to
pancreatic  p-cell loss and leads to
hyperglycaemia. Although the age of symptomatic
onset is usually during childhood or adolescence,
symptoms can sometimes develop much later.
Although the aetiology of T1DM is not completely
understood, the pathogenesis of the disease is
thought to involve T cell-mediated destruction of
B-cells [1].

Type 1 diabetes (T1DM) is usually diagnosed
before the age of 40, although occasionally
people have been diagnosed later after an illness
which causes the immune response to trigger it.
According to the data of the National Diabetes
Centre in Sri Lanka, out of the 672 patients, the
age at diagnosis ranged from birth to 44 years,
and the majority of patients, 526 (78.3%) were
diagnosed before 15 years of age [2].

Chronic complications in T1DM can be broadly
categorised as microvascular and macrovascular.
Microvascular complications include mainly
diabetic kidney disease, neuropathy, and
retinopathy. Poor glycaemic control and longer
duration of diabetes are the most important
determinants of microvascular complications in
Type 1 diabetes. According to t medical reports in
Denmark, the prevalence of moderate to severe
retinopathy ranged from 23%-59% while the
prevalence of neuropathy ranged from around
30%—-60% and diabetic kidney disease defined as
micro or microalbuminuria affected up to 30% of
persons with Type 1 diabetes. Macrovascular
complications include mainly coronary artery
disease, peripheral artery disease, and stroke.
Most of the macrovascular complications are
associated with atherosclerotic plaque formation
due to impairment of lipid metabolism [3].

Diabetic ketoacidosis (DKA) is a common but
potentially fatal medical emergency among
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people with type 1 Diabetes mellitus, there are
~6000 episodes per year in the UK. [4].

Fifteen to sixty-seven per cent of patients with
new-onset type 1 diabetes mellitus (T1DM)
present with diabetic ketoacidosis (DKA), of
which approximately 79%, initially present to
their general practitioner.

Diabetic ketoacidosis is the most common cause
of diabetes-related deaths, mainly due to
cerebral oedema that occurs in 0.3-1% of
patients. Measurement of ketone bodies is
recommended for patients with T1DM during
acute illness when blood glucose is elevated
above 300 mg/dl or when patients have signs of
ketoacidosis. Treatment of DKA focuses on
normalising blood glucose and treating
precipitating factors to prevent a recurrence [5].

Methodology

A descriptive cross-sectional study was
conducted among 228 people above 18 years
with T1DM, on treatment for at least one year
duration attending National Diabetic Center —
Rajagiriya from November 2020 to May 2021.
Those with physical and mental disability were
excluded. The sample size was calculated using
the formula for estimation of proportions in
descriptive studies [7]. A standard normal
deviation for specified alpha error was set at 1.96
which corresponds to 95%, while precision was
set at 0.05. The proportion of adequate
knowledge of the T1DM in adolescents with
longer the time of diagnosis was 26% [8]. With a
non-response of 5%, the final sample size was
326. Patients who fulfilled the inclusion criteria
and who attended the clinic during the study
period were selected.

Self-administered questionnaires were circulated
as Google Forms which was designed after the
face validity by the Endocrinologist. Data was
collected through printed questionnaires from
patients attending the clinic while for those not
attending the clinic due to COVID restrictions,
Google forms were used. Each correct statement
of knowledge was given 1 mark and zero for
incorrect/ don’t know the response. Knowledge
score was categorised using the mean
knowledge. Those who scored above mean as
good knowledge and those below mean score as
poor knowledge. Descriptive statistics were
performed and analysed, and their associations
were established using the chi-square test from
the SPSS software version 23. P<0.05 was taken
as the significance level.
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Hypoglycemia is defined as blood glucose < 70
mg/dl. The annual prevalence of severe
Hypoglycaemia is around 30% in people with type
1 DM [6].

Structured training in insulin self-management
reduces both rates of ketoacidosis and severe
hypoglycaemia, requiring emergency treatment.
This study reinforces the importance of making
high-quality structured education more readily
available to people with type 1 DM [4]. There is
scarce research done among T1DM patients to
assess their knowledge regarding the disease,
insulin treatment and emergency management.
Thus, this study aimed to describe the knowledge
of insulin therapy, emergency management,
chronic complications and their associated factors
among adult patients with T1DM attending the
National Diabetes Centre — Rajagiriya.
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Results:

The response rate was 77%. (Total sample
size-228) The majority (68.9%) were in the 18-27
age group. The mean age of the study population
was 25.54 (SD = 5.690) years. The majority of the
participants were male (53.5%), unmarried (74.1%)
and Sinhalese (86.8%). More than half of the
population had passed A/Ls.

The mean age at the time of diagnosis was
10.74 (SD = 4.4449) years. Disease onset was
at less than 15 years of age among 82% of the
patients (Table 1).

Table 1-. Socio-demographic_and socio economic factors of the participants

Characteristics Frequency Percentage
Age

18-27 years 157 68.9
28-37 years 61 26.8
38-47years 10 4.4
Gender

Male 122 53.5
Female 106 46.5
Ethnicity

Sinhalese 198 86.8
Tamil 15 6.6
Muslim 12 5.3
Other 3 1.3
Civil status

Married 59 25.9
Unmarried 169 74.1
Divorced/Separated 0 0
Level of education

Only primary education 4 1.8
Below O/L* 45 19.7
Passed O/L 57 25.0
Passed A/L** 79 34.6
Currently employed

Yes 87 38.2
No 141 61.4
Monthly family income (Rs)

<25000 82 36.0
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25001-50000 103 45.2
>50000 43 18.9

The mean knowledge score of insulin therapy
was 62.761(SD =0.49876). The mean
knowledge score regarding acute and chronic
complications was 42.9247 (SD = 0.50079) and
81.4912 (SD= 0.50041) respectively.

The knowledge was categorised according to
the mean score 45.2% had good knowledge of
insulin therapy, 48.2% had good knowledge of
acute complications and 52.6% had good
knowledge of chronic complications of DM
(Figure 1).

Figure 1. Knowledge on insulin therapy, acute and chronic complications

B Good

Knowledge of insulin therapy

According to Table 2, awareness of glycaemic
targets was satisfactory with 96% being aware
of their pre-meal blood glucose target of 80-130
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Knowledge of Emergency management

Knowledge of complecaton

mg/dl, 78.9% on postprandial targets, 69.3% on
target levels at awakening and 60% of bedtime
targets.
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Table 2: Awareness regarding glycaemic targets.

Blood glucose Frequency Total
target

Yes (%) No (%) Not sure (%)
Pre meal 80- 219(96.1) 9(3.9) 0 228
130mg/dl
2hr Post meal 180(78.9) 48(21.1) 0 228
below 180mg/dl
On  awakening 158(69.3) 70(30.7) 0 228
100-130mg/dl
At bed-time 115- 137(60.1) 91(39.9) 0 228
145mg/dl
The majority of the participants were aware of awareness regarding macrovascular

the microvascular complications. However,

complications was less (Table 3).

Table 3: Knowledge on chronic complications of poorly controlled diabetes.

Awareness on chronic complications Frequency (%)

Yes (%) No (%) Not sure (%)
Damage to kidney (nephropathy). 213 (93.4) 10(4.4) 5(2.2)
Impaired vision / visual problems 205(89.9) 11(4.8) 12(5.3)
Cardiovascular problems. 159(69.7) 34(14.9) 35(15.4)
Reduce/altered sensations in the feet 170(74.6) 24(10.5) 34(14.9)
Foot ulcers 182(79.8) 20(8.8) 26(11.4)

Statistically significant association with good
knowledge of insulin therapy was only
demonstrated with those having an education
above ordinary level (p<0.05). Surprisingly,
those who were unemployed had better
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knowledge compared to those who were
employed (50.7% vs 36.8%) and this difference
was statistically significant (p<0.05). Other
socio-demographic and economic variables did
not show any significant association. (Table 4)
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Table 4. Association between socio demographic / economic factors and knowledge on Insulin
therapy

Knowledge Total Significance value
Characteristic
Good Poor Frequency
No. % No. % No. (%) X2 df P
Age
Above 30 years 15 375 25 62.5 40(100%)
Below 30 years 88 46.8 100 53.2 188(100%) 1.154 1 0.283
Gender
Male 51 41.8 71 58.2  122(100%) 1.205 1 0.272
Female 52 491 54 50.9 106(100%)
Marital status
Married 27 458 32 54.2  59(100%) 0.011 1 0.916
Unmarried 76 450 93 55.0 169(100%)
Other 0 0 0 0 0
Level of education
Above O/L 90 50.3 89 49.7 179(100%)  8.760 1 0.003
Below O/L 13 26,5 36 73.5 49(100%)
Disease duration
Below 10 years 27 529 24 47.1  51(100%) 1.622 1 0.203
Above 10 years 75 429 100 57.1  175(100%)
Monthly family income (Rs)
< 25000 37 451 45 54.9 82(100
%)
>25000 66 452 80 54.8 146(10 0.000 1 0.99
0%) 0
Employment
Employed 32 36.8 55 63.2 87(100
%)
Unemployed 71 50.7 69 49.3 140(10 4.202 1 0.04
0%) 0

Table 5 depicts the association between socio-
demographic factors and knowledge of acute
complications. Participants who had an
educational level above the ordinary level had
better knowledge compared to those who had

an educational level below O/L (52.5% vs
32.7%). This observed difference was
statistically significant (p<0.05). None of the
other factors showed any significant difference
(p>0.05).

Table 5:Association between socio demographic factors and knowledge on acute complications
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Association of socio Knowledge Total Significance value
demographic factors
Good Poor Frequency x?2 df P
No. % No. % No. (%)
Age
Above 30 years 15 375 25 62.5 40(100%) 2.243 1 0.134
Below 30 years 95 50.5 93 49.5 188(100%)
Gender
Male 56 459 66 54.1 122(100%)  0.577 1 0.447
Female 54 50.9 52 491 106(100%)
Marital status
Married 31 525 28 47.5 59(100%)
Unmarried 79 46.7 90 53.3 169(100%) 0.589 1 0.443
Other
Level of education
Below O/L 16 327 33 67.3  49(100%)
Above O/L 94 525 85 47.5 179(100%) 6.077 1 0.014
Disease duration
Below 10 years 21 412 30 58.8 51(100%)
Above 10 years 88 50.3 87 49.7  175(100%) 1.312 1 0.252

Discussion

Our study showed that awareness of
glycaemic targets was satisfactory with 96%,
78.9%, and 60% being aware of pre-meal, post-
meal, and bedtime glycaemic targets. Good
knowledge was seen on insulin storage and
transportation among 97.8% and 96.1%,
respectively. The awareness of the site of
insulin injection among the participants is as
follows: thigh 57.5%, abdomen 71%, and upper
part of the arm 65.8%. In our research findings,
97.8% were aware that insulin should be stored
in the middle compartment of the refrigerator.

According to a cross-sectional study conducted
by Metu Karl Heinz Referral Hospital in 2019,
more than three-fourths (78.9%) answered that
insulin injection should be done before taking a
meal or just soon after a meal. One hundred
sixty-seven (69.0%) correctly answered that
sites for insulin injection are the abdomen,
thigh, glutei, and deltoid. More than half
(56.2%) answered that an insulin vial is stored
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in the refrigerator or cold place, or sand soaked
with water. One hundred eighty-five (76.4%)
correctly answered that rotation of the injection
site is used to reduce pain and prevent wasting
of subcutaneous tissues.

In our study, only 45.2% had a good knowledge
of insulin therapy. As a person living with T1IDM
is dependent on insulin and requires multiple
injections per day, these findings highlight the
urgent need to educate and train these young
people regarding insulin storage,
transportation, and injections. A similar study
was reported by Yosef et al., where only 38.4%
of respondents had a good knowledge of insulin
therapy. The sample size for this research was
245,

Our study highlighted good knowledge
regarding chronic complications such as
diabetic kidney disease, eye disease, and foot
disease. The National Diabetic Centre provides
an annual assessment of these complications,
and therefore, this is likely the reason for
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increased
complication.

awareness regarding this

The majority (79%) of patients knew about foot
ulcers, and 74.6% of the proportion knew
impaired sensation in the feet. The least
(69.7%) known chronic complication among
study participants was  cardiovascular
complications. As this is a young patient
population and may not have undergone
regular screening for cardiovascular disease,
this perhaps may have caused less awareness
regarding this important  complication.
However, as cardiovascular disease is one of
the leading causes of mortality among these
patients, more awareness must be created.
Contrasting results were observed in a similar
study done in Ghana, where the knowledge of
these complications was quite low.

In our research, knowledge of chronic
complications of T1DM had the highest mean
score, and 52.6% of patients had good
knowledge. A cross-sectional study conducted
in the Medical B Unit of the Department of
Medicine Khyber Teaching Hospital, Peshawar
among 96 patients reported only 36 (37.50%)
had good, 24 (25%) had average, and 36
(37.50%) had poor knowledge about diabetes
complications. In this study, they had
categorized the knowledge of complications
into three parts, whereas in our study, two
parts. The sample size was low compared to
our study.

Our research demonstrated that 51.8% had
poor knowledge regarding acute complications,
which was scored based on statements
regarding symptoms, reasons, and actions to
be taken during hypo/hyperglycaemia.
However, their knowledge of hypoglycaemia
(91.7%) and hyperglycaemia (91.2%) was
reported good. This may be because our
patients most commonly experienced these two
emergencies, and allergies to insulin were
rather rare.

In our research, there was no significant
association between knowledge of insulin
therapy and age. Our findings showed that
those who were of higher educational level had
better knowledge of insulin therapy, and this
was statistically significant. Similar results were
obtained by a study done in Metu - Karl Heinz
Referral Hospital from January 01-30, 2019, in
Ethiopia, where the respondents who achieved
secondary school and above had three times
increased odds of having good knowledge of
insulin therapy.

In our research, there were no significant
differences with gender or marital status. When
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discussing the disease duration, our findings
demonstrated that for the participants who used
insulin below ten years, 52.9% of participants
had a good knowledge, while 42.9% of
participants who used insulin above ten years
had a good knowledge. However, there was no
significant association between knowledge of
insulin therapy and the disease duration. In
contrast, research done in Ethiopia had 3.7
times increased odds of having good
knowledge of insulin therapy than those who
used insulin for less than five years. The
difference observed in our study and the above-
mentioned study was probably due to our
sample having a higher percentage of
participants below 30 years.

In our study, the results showed that those who
were unemployed had a better knowledge of
insulin therapy compared to those who were
employed. This might be due to a high
proportion who have finished their exams and
may be looking for a job and will fall under the
unemployed category, whereas those who
have dropped out of school are employed in
small jobs.

Limitations:

Due to the COVID-19 pandemic, only a
few patients came to the National Diabetes
Centre. The response rate on WhatsApp and
Google Forms was also limited. The mean
knowledge scores were calculated based on
their mean knowledge score. Therefore, the
reduced sample size may have affected the
results.

Conclusions:

The majority of the participants (52.6%)
had a good knowledge of chronic complications
of T1DM. However, the majority of the patients
had poor knowledge of insulin therapy (54.8%)
and acute complications management (51.8%).
However, patients who had been educated
above ordinary levels had significantly better
knowledge (p<0.05) on insulin therapy, acute
complications, and better overall knowledge of
T1DM. There was no significant difference
between the level of education and knowledge
of chronic complications. Unemployed patients
had better knowledge of insulin therapy
compared to employed patients, and this
association was  statistically  significant
(p<0.05).

Recommendations:

To increase patient education and
awareness on more specific issues related to
T1DM, such as insulin storage, administration,
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recognizing warning symptoms, initial self-
management, and when to seek urgent medical
attention during acute complications such as
hypoglycaemia and diabetic ketoacidosis. This
will help empower patients with this lifelong
disease to self-manage their disease condition
more optimally.
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