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Abstract

knowledge and glycaemic control in patients with diabetes mellitus.

Background: Diabetes mellitus is a chronic metabolic disorder that presents high morbidity and mortality with significant reduction
in patient’s quality of life. The present study was conducted to evaluate the effect of pharmacist led educational interventions on disease

Methodology: A prospective randomized educational interventional study was carried out in the General Medicine Outpatient department

in a South Indian teaching hospital, Mangalore, Dakshina Kannada district for a period of 12 months from October 2014 - September 2015.

Results: A total of 106 patients who met the study criteria were enrolled and randomly divided into usual care and intervention groups.
Data were collected by using a validated questionnaire developed by the researcher for overall diabetes knowledge to both the groups at
the beginning and at the end of the study. The results showed a significant increase in overall diabetes knowledge from 18.05 to 25.43 (p
<0.001) in the intervention group as compared to usual care group (19.78 - 18.07, p =0.007). The mean scores of patient’s knowledge about
diabetes, self-care practices and knowledge regarding complications of diabetes mellitus with respect to all the domains in the intervention
group showed a significant improvement (p<0.05).A significant decrease (p<0.001) in the fasting and post prandial blood glucose levels was

observed in the final follow up from the baseline period in the intervention group.

Conclusion: The study highlights the positive impact of clinical pharmacist led intervention through education programme on improving
disease knowledge and clinical outcomes in patient with diabetes mellitus.
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Introduction

Comprehensive management of diabetes mellitus and its
complications is being considered as a biggest challenge for
the healthcare team. Diabetes mellitus is a chronic metabolic
disorder that results in high morbidity and mortality with
huge financial impact on individuals and significant reduction
in their quality of life. Uncontrolled blood sugar level is highly
influence for the development of macro and micro vascular
complications. It is one of the major causes of kidney failure,
lower limb amputations, blindness, cardiovascular and cerebro
vascular diseases which doubles the risk when compared with
general population [1]. Estimation of the global diabetes mellitus
prevalence in developing countries predicts 6.4%, affecting 285

million adults in 2010 and will increase to 7.7% and 439 million
adults by 2030. According to International Diabetes Federation
(IDF) report, India today heads the term largest number with
over 41 million diabetic patients in the world and that this would
rise to 70 million by the year 2025 in the absence of preventive
measures [2].

Knowledge about the disease has been considered as one
of the greatest weapon in the fight against diabetes mellitus.
Poor awareness and practices and lack of diseases knowledge
among patients with diabetes mellitus are some of the
important variables influencing the progression of diabetes
and its complications, which are largely preventable [3]. Action
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is needed at all levels of health care and in the various aspects
of diabetes care to bridge this gap and to improve healthcare
delivery to patients with diabetes mellitus. It is therefore
essential to provide comprehensive services including health
education regarding the self management of the disease in
order to prevent the associated complications which in the long
term reduces the enormous financial burden on the health care
system4. Helping patients to achieve their best possible level
of glycaemic control will require educating the patients about
the knowledge of disease, medication adherence, appropriate
monitoring and follow up and comprehensive instructions in
diabetes management. Educational interventions to promote
better self care management have reported improvements
in blood glucose control which is highly advantageous in the
prevention of diabetes related complications as reported by
various studies [2,4,5]. Educating the people about the diseases
for self care management has become an important part of
the clinical management of diabetes however the process is
often complex, demanding and not given much emphasis at
professional level because of the time constraints of physicans5.
So a clinical pharmacist with excellent and dynamic background
on disease states and therapeutic knowledge on diabetes can
play an important role in diabetes care by screening patients
at high risk for diabetes, assessing patient’s health status,
educating patients to empower them to care for themselves and
monitoring outcomes.

This study was undertaken with the aim to evaluate the
impact of pharmacist led educational interventions on disease
knowledge and clinical outcomes in patients with diabetes
mellitus in an Indian teaching hospital at Dakshin Kannada
district, Mangalore, Karnataka.

Materials and Methods

It was a prospective, randomized interventional study
spanned over 12 months at a multi-speciality tertiary care
teaching hospital at Dakshina Kannada district, Mangalore,
Karnataka. Ethical committee clearance was obtained from
the institutional ethical committee. Patients with uncontrolled
blood glucose diagnosed with diabetes mellitus (Type-1 or
Type-2) with or without co-morbidities receiving treatment
with either oral hypoglycaemic agents or insulin visiting the
outpatient general medicine department were included in
the study. Pregnant women, mentally challenged patients and
critically ill patients were excluded from the study.

Patients who met the study criteria were enrolled in the
study after getting the inform consent and were randomly
allocated to the intervention group or to the usual care group
using simple randomisation method. All the patient details
including demographic status were collected and documented in
the suitable designed data collection form designed as per need
of the study.

Over all diabetes mellitus knowledge questionnaire which
was developed by the researcher and validated in consultation
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with the physicians and other speciality doctors in the field
of diabetes mellitus was provided to both the groups at the
baseline and their scores were collected and documented.
Patients were reminded about their follow up and the glycaemic
levels (fasting and post prandial blood glucose levels) of both
the groups were recorded during their three consecutive
follow ups of four months apart. Patients in the intervention
group received pharmaceutical care which included knowledge
about the disease, signs and symptoms, instructions on dietary
regulation, exercise and other life style modifications while the
control group patients did not receive any pharmaceutical care
till the end of the study. The patient information leaflet including
diabetic diet chart (prepared and validated in three languages:
English, Malayalam and Kannada in consultation with the
physicians, speciality doctors and chief dietician of the study
hospital) were also provided to the intervention group in order to
provide better counselling. At the end of the study, questionnaire
was repeated to both the groups and the collected scores was
statistically analyzed by using chi-square and Fischer’s exact
test to assess the effect of pharmacist educational interventions
in disease management program in the intervention groups as
compared to the usual care group.

Over all diabetes mellitus knowledge questionnaire

For assessing the patients over all diabetes mellitus
disease knowledge in our study, an instrument consisting of 30
questions covering the various aspects of diabetes was prepared
by the researcher and validated locally in consultation with
the physicians and specialist doctors in the field of diabetes
mellitus was used. The reliability of the scale was determined
by assessing the Cronbach alpha coefficient and was found to
be 0.836 for all the 30 questionnaires. This instrument, divided
into two parts - demographic status and over all diabetes
mellitus knowledge questionnaire. The demographic status
includes variables like age, sex, marital status, education,
occupation, duration of diabetes mellitus and family history of
diabetes mellitus etc. Questions on over all knowledge regarding
diabetes mellitus were again divided under four headings - basic
knowledge about DM, self care practices, knowledge regarding
complications of DM and symptoms of DM and was applied twice
to all the study participants in both the groups, at the beginning
of the study (before any educational activity) and at the end of
the study. All the respondents were assured of confidentiality
and anonymity. The time taken by each patient to complete the
questionnaire ranged from 10 - 15 minutes. The responses were
in the format of Yes, No and don’t know and were scored as 1, 0,
0 points respectively. The maximum score is 30 and the higher
score indicates greater knowledge.

Results

A total of 106 patients completed the study, 55 in the
intervention group and 51 in the control group. The age range of
the participants in both the groups was between 33 to 79 years
old. The mean age of the study population in both intervention
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and control groups was found to be 58.38 + 10.43 and 55.37 + show the characteristics of the groups studied in relation to the
9.88 (Mean #* SD) years respectively. The following (Table 1) socio demographic variables.

Table 1: Demographic details of the study populations.

Sl no Demographic details Intervention group (n) Control group(n)
Gender
1 Male 31 (56.4%) 27 (52.9%)
Female 24 (43.6%) 24 (47.1%)
Age (in years)
31-40 3 (5.45%) 5 (9.80%)
) 41-50 8 (14.54%) 9 (17.64%)
51-60 20 (36.36%) 22 (43.13%)
61-70 16 (29.09%) 13 (25.48%)
71-80 8 (14.54%) 2 (3.92%)
Duration of diabetes mellitus (in years)
<1 5 (5.05%) 5(9.80%)
3 1-5 6 (6.06%) 19 (37.25%)
6-10 31 (31.31%) 19 (37.25%)
11-15 33 (33.33%) 3 (5.88%)
16 - 20 21 (21.21%) 3 (5.88%)
=21 3 (3.03%) 2 (3.92%)
Family history of diabetes mellitus
4 Yes 24 (43.6%) 19 (37.3%)
No 31 (56.4%) 32 (62.7%)
Co-morbidities
0 5(9.1%) 18 (35.3%)
1 30 (54.5%) 16 (31.4%)
5 2 13 (23.6%) 12 (23.5%)
3 4 (7.3%) 4 (7.8%)
4 2 (3.6%) 1 (2.0%)
5 1(1.8%) 0 (0%)
Marital status
6 Married 54 (98.2%) 50 (98.0%)
Unmarried 1(1.8%) 1 (2.0%)
Mother tongue
7 Malayalam 25 (45.5%) 29 (56.9%)
Kannada 30 (54.5%0 22 (43.1%)
Educational qualifications
Illiterate 16 (29.1%) 7 (13.7%)
8 Primary school 30 (54.5%) 36 (70.6%)
Secondary school 7 (12.7%) 5(9.8%)
Graduate & above 2 (3.6%) 3 (5.9%)
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At the beginning of the study, the 30 item questionnaire was
categorized into four domains consisting of basic knowledge
about diabetes mellitus, self-care practices, knowledge
regarding complications of diabetes mellitus and symptoms of
diabetes mellitus. All the patients in both the groups completed
the questionnaire at their first and during the last visit of their
study. These items under each domain were compared between
intervention and control at the beginning and end of the study
by using chi-square and Fischer’s exact test. Comparing all the
30 questionnaires under each domain between the intervention

and control at the beginning and at the end of the study, statistical
results showed a significant increased in percentage in most of
the items under all the four domains (p<0.05) in the patients
of intervention group. In the usual care group, some changes
were observed in knowledge and self care about diabetes, these
were fewer when compared with the intervention group. The
comparison of each domain about diabetes mellitus between
intervention and usual care groups at the baseline and final
follow up was shown in following (Table 2A-2D).

Table 2A: Comparison of basic knowledge about diabetes mellitus between intervention and control groups at the baseline and final follow up

by using chi-square and Fischer’s exact test.

Topics Evaluation Intervention % correct Usual care group % correct p
group (n=55) answers (n=51) answers
Uncontrolled Baseline 36 65.4 51 100 NA
blood sugar in a Final follow up 48 87.2 46 90.1 0.635*
person...

DM can be Baseline 43 78.1 50 98.0 0.002*
controlled by ... Final follow up 48 87.2 49 96.0 0.100
Lack of effective Baseline 23 41.8 28 54.9 0.178*
insulin... Final follow up 27 49 33 64.7 0.105*
DM can occur only Baseline 17 30.9 19 37.2 0.491*
1N age... Final follow up 30 54.5 14 27.4 0.005*
Treatment can be Baseline 11 20.0 16 31.3 0.179*

stopped .. Final follow up 41 74.5 22 431 0.001

Regular Baseline 5 9.0 7 13.7 0.452*
monitoring of Final follow up 39 70.9 27 52.9 0.05*
blood ...
DM will not Baseline 3 10.9 10 19.6 0.026*
occur during Final follow up 41 745 29 56.8 0.05*
pregnancy...
Normal value of Baseline 41 74.5 40 78.4 0.638*
FBS is between .. | by o1 follow up 43 78.1 38 74.5 0.656
If I have DM, Baseline 24 43.6 31 60.7 0.077*
higher chance of ¢, ) conow up 43 78.1 30 58.8 0.032
my children...
DM can affect Baseline 50 90.9 51 100 NA
patients QoL - | gl follow up 51 92.7 37 72.5 0.006
Men are prone to Baseline 14 25.4 19 37.2 0.190*
DM than women [ .1 follow up 38 69.0 26 50.9 0.05*

*chi-square

Table 2B: Comparison of self-care practice about diabetes mellitus between intervention and control groups at the baseline and final follow up

by using chi-square and Fischer’s exact test.

Topics Evaluation Intervention % correct Usual care group % correct
P group (n=55) answers (n=51) answers P
Eating too much Baseline 44 80.0 48 94.1 0.032*
of sugar .. Final follow up 49 89.0 43 84.3 0.468*
Regular exercise Baseline 45 81.8 48 94.1 0.05*
will decrease... Final follow up 45 81.8 37 72.5 0.255*
Diet for DM is high Baseline 50 90.9 47 92.1 0.548
fibre...

Final follow up 42 76.3 37 72.5 0.652*
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Small portion Baseline 45 81.8 39 76.4 0.498*
of food with
frequent.. Final follow up 42 76.3 38 74.5 0.825*
Overweight is the Baseline 30 54.5 35 68.6 0.137*
major cause... Final follow up 39 70.9 30 58.8 0.271*
Extra care when Baseline 49 89.0 49 96.0 0.161
cutting nails ... Final follow up 45 81.8 34 66.6 0.074*
Tight elastic shoe/ Baseline 21 38.1 28 54.9 0.085*
socks ... Final follow up 38 69.0 34 66.6 0.789*
Can walk on Baseline 6 10.9 11 21.5 0.135*
barefoot... Final follow up 37 67.2 26 50.9 0.08*
Simple Baseline 43 78.1 44 86.2 0.278*
management of
low sugar level ... Final follow up 52 94.5 34 66.6 <0.001*
Control of food is Baseline 8 14.5 8 15.6 0.870*
when patient on
drug... Final follow up 43 78.1 35 68.6 0.265*
*chi-square

Table 2C: Comparison of knowledge about complications about diabetes mellitus between intervention and control groups at the baseline and
final follow up by using chi-square and Fischer’s exact test.

. . Intervention % correct Usual care group % correct
Topics Evaluation P
group (n=55) answers (n=51) answers
Sugar under Baseline 44 80.0 46 90.1 0.143*
control reduces
complications... Final follow up 40 72.7 51 100 NA
Patients with Baseline 37 67.2 35 68.6 0.881*
DM gets kidney
checked annually... Final follow up 41 74.5 35 68.6 0.499*
DM will not Baseline 6 10.9 7 13.7 0.659*
damage eyes... Final follow up 46 83.6 28 54.9 0.001*
Low fat diet Baseline 42 76.3 45 88.2 0.111*
decreases risk for
heart disease... Final follow up 54 98.1 37 72.5 <0.001*
Low fat diet Baseline 44 80.0 45 96.0 0.012*
decreases risk for
heart disease... Final follow up 41 74.5 28 68.6 0.499*
DM can cause Baseline 43 78.1 48 92.1 0.045*
numbness,
pins & needles
and burning Final follow up 43 78.1 27 58.8 0.032*
sensation...
Increased sugar Baseline 41 74.5 46 92.1 0.016*
level greater
chance of Final follow up 48 87.2 35 74.5 0.093*
infection...
*chi-square

Table 2D: Comparison of symptoms about diabetes mellitus between intervention and control groups at the baseline and final follow up by using
chi-square and Fischer’s exact test.

. . Intervention % correct Usual care group % correct
Topics Evaluation p
group (n=55) answers (n=51) answers
Sweating, headache are Baseline 40 72.7 44 86.2 0.086*
presentations of ... Final follow up 49 89.0 35 68.6 0.009*
Frequent urination and Baseline 48 87.2 50 98.0 0.038
thirst... Final follow up 50 90.9 39 76.4 0.043*
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Table 3: Comparison of overall diabetes knowledge questionnaire by domains between intervention and control group by using paired‘t’ test.

Group Evaluation N Mean Std. deviation t P
Intervention Baseline 55 4.10 2.01 11.47 <0.001
group Final follow up 55 8.16 1.87
Baseline 51 5.09 1.34 4.37 <0.001
Usual care group
Final follow up 51 5.96 1.92

Knowledge about diabetes mellitus

All the four domains were compared between intervention
and control groups at their baseline and final visit using chi-
square and fisher’s exact. At the end of educational interventions,
as can be seen from the (Table 3), it was found that mean scores
of patient’s knowledge about diabetes, self-care practices
and knowledge regarding complications of diabetes mellitus
with respect to all the domains (p< 0.05) in the intervention

The overall diabetes knowledge questionnaire was compared
within both the groups by using paired‘t’ test. The average
baseline score was 19.78 +3.92 for the control group and 18.05
+ 5.45 for the intervention group which were not statistically
significant (p >0.05). In the final follow up it was found that the

Self-care practice about diabetes mellitus

group showed a significant improvement except symptoms of
diabetes mellitus. Though some changes were also observed in
the control group, these were statistically less significant when
compared with interventional group. The comparison of overall
diabetes knowledge questionnaire by all the domains between
intervention and usual care group at the baseline and final
follow up is shown in the following (Table 3).

interventional group score 25.43 +1.37 was found to be more
statistically significant when compared to the control group
scores 18.07£1.91 from the basal values (p <0.05). Comparison
of overall diabetes knowledge questionnaire within groups by
using paired‘t’ test was shown in the (Table 4).

Group Evaluation N Mean Std. deviation t P
Int i Baseline 55 6.20 1.91
nervention 451 <0.001
group Final follow up 55 7.85 1.88
Baseline 51 1.35
Usual care group 0.551 0.584
Final follow up 51 6.84 1.39
Complications about diabetes mellitus
Group Evaluation N Mean Std. deviation t P
Intervention Baseline 55 4.67 1.73
3.20 0.002
group Final follow up 55 5.69 1.30
Baseline 51 5.41 0.85
Usual care group 2.03 0.047
Final follow up 51 4.98 1.20
Symptoms about diabetes mellitus
Group Evaluation N Mean Std. deviation t P
Int . Baseline 55 1.60 0.655
ntervention 1.90 0.06
group Final follow up 55 1.80 0.40
Baseline 51 1.84 0.418
Usual care group 3.87 <0.001
Final follow up 51 1.45 0.610
Table 4: Comparison of overall diabetes knowledge questionnaire within groups by using paired't’ test.
Group Evaluation N Mean Std. deviation t p
Intervention Baseline 55 18.05 5.45
9.49 <0.001
group Final follow up 55 25.43 1.37
Baseline 51 19.78 3.92
Usual care group 2.83 0.007
Final follow up 51 18.07 191
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The results of glycaemic control shows that there was
a significant reduction in blood glucose levels (both fasting
and post prandial) from the baseline to final follow up in the
intervention as compared to the usual care group. The fasting
blood glucose levels were decreased from 163.45 + 56.03 mg/
dL to 114.45 + 18.87 mg/dL and the post prandial from 260.30
93.43 mg/dL to 165.19+33.44 mg/dL in the intervention group.
The comparison of the blood glucose levels from the baseline
and final follow ups of both the groups has been shown in the
following (Figure 1&2).

e 2

Comparison of fasting blood glucose levels among patients with
diabetes mellitus between the groups

80 u Intervention group

= Usual care group

Baseline  Firstfollow up Secondfollow up Final follow up

Follow ups

Figure 1: Comparison of fasting blood glucose levels among
patient with diabetes mellitus between the groups.
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Comparison of post prandial blood glucose levels among patients with
diabetes mellitus between the groups
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Figure 2: Comparison of pot prandial blood glucose levels
among patient with diabetes mellitus between the groups.
J

Discussion

For patients with chronic diseases, knowledge about their
illness is very important as it plays a vital role in its successful
management. Diabetes mellitus is no exception to this. Knowledge
helps the patients to assess their risk for diabetes, motivate
them to seek proper treatment and care and inspire them to
take control of their disease. The study evaluated the effect of
educational interventions on disease knowledge in patients
with diabetes mellitus, which generated satisfactory results with
regards to all the four domains in the overall diabetes knowledge
questionnaire. This educational interventions allowed the
interventional group participants to improve basic knowledge
about the disease, develop self-care measures, adopting healthy
habits and practising physical activity which will help in the
prevention and control of disease symptoms.

Life style modificationand regular physical activity in patients
with diabetes mellitus play a vital role in the evaluation of group
education programs. The education level can be considered
a determinant factor in the effectiveness of an educational
program, especially in patients with diabetes mellitus who
need to acquire certain knowledge to be able to develop their
self care practice [6,7]. A low education level is reported as a

factor that can effect adherence to the disease management
including the pharmacological treatment, because of the
complex anti-diabetic regimens and require comprehension
of their use by the patients. Both the groups were found to be
similar in education as 30 participants in the intervention group
and 36 participants in the control group in our study showed a
predominance of primary school education, which enabled the
comparison of learning between them. Other studies also found
a predominance of this education level in patients with diabetes
mellitus [8,9]. The advanced age found in this population did
not represent difficulties in learning, a different result that was
found in a study that examined the barriers to diabetes education
and concluded that older people, among other difficulties also
presents limitations in education.

The educational program implemented in this study
increased the knowledge of diabetes in the interventions group
patients in all the domains. Other studies that have developed
group educational programs for patients with diabetes mellitus
by using participatory teaching strategies such as role plays,
relating to experiences and walking also found similar results
[10,11]. A review carried out with 72 studies on type2 diabetes
mellitus self management education concluded that educational
interventions that involve the collaboration of the patients may
be more effective in the disease management programs [12].

Improving the knowledge about the disease and its
complication and strengthening the self care practice in relation
to the disease, directed toward the person with diabetes and their
family through educational health practices enables a person
to exist better with their condition and promote the taking of
conscious decisions making them self managers of their health.
There is evidence that knowledge about the characteristics and
complications of diabetes greatly improves the evolution of the
disease because it leads to early detection and reduction in rate
of occurrence of associated chronic complications [13-15].

In the present study, the interventional group achieved a
higher increase of knowledge in the domains: basic knowledge
about diabetes, self care practices and knowledge regarding
complications of diabetes mellitus. Knowledge about the
diabetes mellitus helps in understanding about the disease and
its symptoms, importance of blood glucose level, etiological
factors, role of diet, exercise and medication in controlling the
diseases, life style modifications, prevention of complications
and associated co-morbidities etc. Increasing the knowledge of
individuals with diabetes mellitus along with the educational
material is essential for reinforcing their ability and gaining
confidence to develop self care practices which together
contribute to better disease management. So implementing
an education program tailored to the individual needs in
patients with diabetes mellitus along with the support of the
family member should be considered as an integral part of the
comprehensive diabetes care.
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Outcome of glycaemic levels

Statistically significant improvement in blood glucose
levels of both fasting and post prandial levels were observed
from the baseline and sustained until the end of the study
period. This show that that the pharmacist education sessions,
follow up calls and appointment with the interventional group
proved beneficial in reducing the mean blood glucose levels
significantly. The pharmacist delivered continuous follow up and
advice for their glycaemic control in the intervention group can
develop a trustable close professional relationship between the
pharmacist and patients as a part of the educational program
might have contributed to a better glycaemic control in this
study. These findings are similar to those of other studies
conducted in other countries which show that the pharmacist
led patient education and medication counselling was effective
in improving medication adherence and glycaemic levels in
patients with type2 diabetes mellitus [16-19].

Conclusion

Health education consists of activities aimed at facilitating
changes in behaviour and adoption of practices that should
decrease the risk of disease and illness, thereby reducing
morbidity and mortality. Patient education should be considered
as an integral part of the successful disease management
programme especially in chronic diseases. Improving the
knowledge about their illness through structured educational
interventions by a clinical pharmacist will helps in improving
patient’s life style modifications and adhering to self care
practices which is being considered as a very important tool in
addition to drug therapy in the management of diabetes mellitus.
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