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Abstract. - OBJECTIVE: This is a study to
explore the risk perception among T2DM pa-
tients and to compare the pre-test and post-
test level of knowledge and lifestyle changes
among T2DM patients at selected hospitals
in Chennai. Most diabetics have type 2 diabe-
tes, accounting for 85-90% of cases. Diabe-
tes is a worldwide epidemic disease with dis-
tressing human, societal, and economic ef-
fects. It affects an estimated 382 million peo-
ple worldwide in 2021.

PATIENTS AND METHODS: The research
design used mixed-method research, such
as Exploratory Sequential Design. The phe-
nomenological approach, in that sequential
exploratory design for the qualitative and
true experimental design for the quantitative
study, was chosen. 60 samples of T2DM pa-
tients were selected using a simple random
sampling technique through the lottery meth-
od and divided into experimental and control
groups for every 30 samples in quantitative.
Five samples were selected using convenient
sampling for qualitative.

RESULTS: In the quantitative study, the pre-
test showed 4 (13.3%), and 5 (16.7%) adequate
knowledge and lifestyle changes in both groups.
Post-test experimental group showed that 23

(76.7%) had adequate knowledge and 23 (76.7%)
changes in lifestyle found a drastic transforma-
tion from the pre-test as well as in the control
group. The calculated Chi-square value showed
a significant difference in the post-test level of
lifestyle change among the T2DM patients be-
tween the groups at p<0.001 level.
CONCLUSIONS: This inferred that Compe-
tent Based Intervention (CBI) on knowledge and
lifestyle changes administered to T2DM patients
in the experimental group was found to be effec-
tive. Competent Based Intervention is a nurs-
ing intervention that is well accepted and ad-
opted by patients and easily implemented by
nurses. It can be included in the nursing cur-
riculum. In-service education can be arranged
once a month for staff nurses and faculty mem-
bers regarding Competent Based Intervention.
The Nurse educator should encourage the nurs-
es to effectively utilize research evidence-based
practice related to Competent Based Interven-
tion for patients with type 2 diabetes mellitus.
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Introduction

Type 2 diabetes mellitus is one of the most
dangerous diseases; if not treated properly, it cau-
ses more serious complications and finally leads
to death. Approximately 6 to 7 patients’ death per
day take place in India. According to the World
Health Organization (WHO), diabetes is the sixth
leading cause of death worldwide and accounts
for 60% of all deaths. Developing countries, in
particular, suffer greatly due to type 2 diabetes
mellitus (T2DM), which is becoming an epide-
mic. 8% of the world’s population is affected by
diabetes, and 7% by prediabetes. So, we need to
focus on non-pharmacological factors as well as
on the management of type 2 diabetes mellitus.

According to the latest data from the Interna-
tional Diabetes Federation, estimated 463 million
adults worldwide live with diabetes in 2019. The
number of diabetics worldwide was estimated at
445 million in 2017, up from 425 million in 2016.
It is predicted that number will raise to 578 mil-
lion almost double by 2030'. More factors contri-
bute to the prevalence of diabetes than previously
thought, specifically longer lifespan and being
overweight or obese. In patients aged 61-65 years,
type 2 diabetes was more prevalent than other ri-
sk factors. Furthermore, those who have a family
history of diabetes, overweight, or obese are more
likely to develop diabetes. Risk communication
should be targeted at the population level and
centered on primary care to implement effective
diabetes prevention strategies’.

Prevention and management of diabetes require
consideration of nutrition and diet. It is essential
for rational advice regarding calorie recommen-
dations to have an understanding of the glycemic
index (GI) of foods consumed and to consider their
quality rather than quantity when choosing ma-
cronutrients. According to data from prospective
observational studies, clinical trials, and experi-
mental findings®, diet appears to play an important
role in diabetes management. Studies in Africa’
found that diabetic patients are less likely than
their European counterparts to follow dietary re-
commendations. Premorbid diabetes perception of
risk was low among diabetic patients, who enga-
ged in risky behaviors related to diabetes. Diabetes
patients used both biomedical and local remedies
for the management of their disease, finding them
difficult to adhere to lifestyle changes®.

Health-promoting lifestyles can be developed
when people are aware of diabetes and their
risk perceptions. The results of a study® show

that individualized diet counseling, circuit-type
resistance training, and increased physical activity
help individuals to lose weight and reduce diabe-
tes risk. People with diabetes can improve their
insulin sensitivity and control their blood sugar
levels by losing moderate weight and exercising
regularly. Participating in weight loss sessions with
a small group is necessary for diabetes prevention.
An intervention in the form of diet and exercise
can reduce the incidence of diabetes by 5-28%.

Researchers found that lifestyle interventions
were more effective than diabetes medications.
Compared to metformin, which only prevents
diabetes by 31%, effective use of lifestyle pro-
grams can prevent diabetes by 58%. Hence, a
healthy lifestyle is better than anti-diabetic medi-
cations in terms of cost, safety, and effectiveness.
Regular exercise has a variety of benefits, such
as enhancing body functions and reducing the
risk of diabetes. Diabetes type 2 lower extremity
complications can be reduced with improved
foot care interventions incorporating knowledge
and practices. Diabetes foot care programs must
include programs for preventing complications’,
identifying risk factors, and managing them out-
side the clinical setting. Therefore, Competent
Based Intervention (CBI) related to exercise, foot
care, nutrition, lifestyle changes, and knowled-
ge seem to have a greater impact compared to
non-pharmacological therapy, in the treatment
of type 2 diabetes mellitus and prevention of its
complications. The present study was conducted
to address the impact of Competent Based Inter-
vention in diabetic patients.

Patients and Methods

The research design used was a mixed method
research such as Exploratory Sequential Desi-
gn, which includes phenomenological design fol-
lowed by true-experimental design. In this rese-
arch design, the sequential order of qualitative
and quantitative approaches was used: qualitative
— phenomenological design; quantitative — true
experimental research design.

In quantitative, the experimental study was
conducted at OPD of JIP Multispecialty Hospital,
Chennai, a 100 bedded hospital; approximately
30 types 2 diabetic patients attend the diabetic
outpatient department (OPD) daily. The diabe-
tic outpatient department (OPD) functions from
Monday to Saturday between 9 am and 8 pm.
The control study was performed at OPD of
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Sneha General Surgical Clinic, Chennai, a 50
bedded hospital, approximately 25 type-2 diabe-
tic patients attend diabetic outpatient department
(OPD) every day. The diabetic outpatient depart-
ment (OPD) functions from Monday to Saturday
between 9 am and 6 pm. Patients medically dia-
gnosed with type 2 Diabetes mellitus for more
than three months, aged between 35-55 years of
both gender and who adhered to the interventions
were included in the study. The researcher exclu-
ded the patients with type 2 diabetes mellitus for
more than 5 years, cognitive impairment, severe
depression, blind and mute, foot ulcer, lesions,
and edema, severely ill, or who were undergoing
any other complementary therapy.

After receiving approval from the ethical com-
mittee of the study hospital (IEC letter No. 17/
MSN-10/2021), samples who were allowed to join
the study were divided into groups. The data col-
lection proforma consists of four sections.

Section 1 has 2 parts: demographic data consi-
dered to be part (age, gender, education, occupa-
tion, family monthly income, history of smoking
and alcohol), and part 2 related to medical data
(duration of diabetes mellitus, family history of
diabetes mellitus, dietary pattern, BMI, comorbid
illness and chronicity of illness).

Section 2 includes the Standardized Revised
Michigan Diabetes Knowledge Scale, which con-
sists of 20 statements about diabetes. The highest
score denotes adequate knowledge.

Section 3 entails of Modified Minneapolis
American Indian Center Lifestyle survey que-
stionnaire to assess lifestyle changes, containing
20 questions under 6 categories as follows: a heal-
thy diet, exercises, follow-up, management stress,
smoking and alcohol, and foot care. The scoring
of section 3 goes from 20 to 60: the highest con-
veys adequate lifestyle changes.

The study was validated with the expert’s opi-
nion for the external peer-review process in the
following field of expertise: 2 medical experts, 4
medical surgical nursing experts, 1 statistician.
To determine the reliability of the tool, the test-re-
test method was found to be reliable. The reliabi-
lity of the tool was given by a test-retest method
(r=0.793, 0.895 for knowledge and lifestyle) and
the tool was considered suitable for proceedings
based on the results of 3 sample data from the pi-
lot study. A brief explanation was given regarding
the risk and benefits of the study in detail. Oral
and written informed consent was obtained from
the samples. The data were collected for 4 weeks
from 04.04.2021 to 31.04.2021.
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For the qualitative study, 5 samples were se-
lected using convenient sampling techniques. An
in-depth interview was conducted with five indi-
viduals until theoretical saturation was reached.
An interview was conducted at JIP Specialty
Hospital. Pre-tested semi-structured open-ended
questionnaires were used for data collection. Ti-
me spent for each sample was 30 min in a day
under six categories — age, obesity, hypertension,
family history of DM, diet, and social habits to
know the perception of risk factors of type 2
diabetic mellitus. After reviewing the literature
and expert opinion, questionnaires were develo-
ped. Written agreement - informed consent was
obtained, and interviews were audio recorded.
At the end of the interview, the key points were
debriefed to the participants for validation.

For the quantitative study, 60 samples who
fulfilled the inclusion criteria were selected using
a simple random sampling technique — the lot-
tery method. The investigator selected 30 sam-
ples in the experimental group and 30 samples
in the control group. The researcher assessed
the pre-test knowledge using the Standardized
Revised Michigan Diabetes Knowledge Scale,
which consists of 20 statements about diabetes
scoring and lifestyle changes, and it was admi-
nistered to the type 2 diabetes mellitus patients
in both groups. After the pre-test, the researcher
educated a group of 8-10 patients about diabetes,
nutrition, exercise, foot care, and changes in life-
style through a PowerPoint presentation (PPT) for
15-20 minutes. In addition, they explained how to
perform chair-based exercises and foot care to all
study participants individually and advised them
to follow these two demonstrated interventions at
home continuously for 2 weeks, twice daily for
the experimental group. For the control group,
only hospital routines were followed. Post-test
of knowledge was collected on the 7" day, and
lifestyle changes on the 15" day.

Statistical Analysis

The data was analyzed for qualitative and
quantitative study using the Statistical Package
for the Social Sciences SPSS version 21 (IBM
Corp., Armonk, NY, USA). Descriptive stati-
stics y? tests (for categorical variables), Paired
t-tests were used to compare the post-test degree
of CBI on knowledge and lifestyle changes in
the study and control group. Independent #-test
and paired #-tests were used to determine the
effectiveness of CBI on knowledge and lifestyle
changes among type 2 diabetes mellitus patients
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in the experimental group and the Chi-square
test was used to associate the post-test level of
knowledge and lifestyle changes among type
2 diabetes mellitus patients with selected de-
mographic variables. p<0.05 were considered
significant in this study.

Results

The results of qualitative data show that the
perception of risk and lifestyle are important is-
sues in diabetes prevention. Also, an individual’s
ability to cope with the condition by adhering to
medication, exercises, and dietary requiremen-
ts will reduce complications and deaths among
people with type 2 diabetes mellitus and would
help nurses to design their care plan. Based on a
better understanding of those 5 patients who were
selected for the phenomenological approach, their
risk factors perception was audio taped and the
words were accurately evaluated by the resear-
cher. After analyzing statements, the perception
of age, obesity, hypertension, family history, diet,
and social habits have emerged and the risk per-
ceptions were analyzed.

This qualitative study points to a greater need
to effectively address people’s low-risk aware-
ness, and how to raise the awareness and under-
standing of type 2 diabetes and its risk factors
in the general population to influence early de-
tection and healthy lifestyle changes.

The quantitative results disclosed that the
experimental and control groups were homoge-
neous and did not reveal statistically significant
differences in terms of age, age, gender, educa-
tion, occupation, family monthly income, history
of smoking and alcohol, duration of diabetes mel-
litus, family history of diabetes mellitus, dietary
pattern, BMI, comorbid illness and chronicity of

illness. Both the experimental and control group
conveyed inadequate knowledge and lifestyle
changes before Competency Based Intervention
(CBI). In terms of the knowledge and lifestyle
changes within the groups, [the mean (SD) 7.73
(3.91) and 32.63 (8.58) in the experimental and
6.63 (4.17) and 33.23 (9.93) in the control group],
there was no statistical significance in both the
groups. However, after the explanation through
PPT, chair-based exercises, and foot care, the
data revealed statistical significance in the expe-
rimental and the control group with inadequate
knowledge and lifestyle changes (Table I).

Between-group comparisons using an indepen-
dent t-test revealed that before the CBI, there was
no significant difference in the mean score betwe-
en the knowledge and lifestyle changes (p=0.297,
0.803). Despite implementing CBI continuously for
2 weeks twice daily, the mean score of knowledge
and lifestyle changes was low in the experimental
group compared to the control group (p=0.000)
(Figures 1 and 2). The correlation between the
knowledge and lifestyle changes were statistically
correlated i.e., (r=0.793, 0.895) at p<0.001.

Only one demographic variable, BMI (%*=9.080,
p=0.028), showed a statistically significant asso-
ciation with the post-test level of knowledge
among type 2 diabetes mellitus at p<0.05 level.

Discussion

Demographic Analysis

Among 30 patients, the majority of the samples
were between the age group of 51-55 years and
43.3% were males, while 56.7% were females.
Studies® in the past reported participants with si-
milar age groups. A meta-analysis’ study reveals
that despite the relatively lower risk for T2DM,
obesity is a formidable independent risk factor to

Table I. Effectiveness of Competency-Based Intervention (CBI) on knowledge and lifestyle changes among type 2 diabetes

mellitus patients in the experimental and control group.

Groups Variable Test Mean (SD) Paired t-test value
Experimental Knowledge Pretest 7.73 (3.91) p=0.0001*
Posttest 16.63 (3.41)
Life style changes Pretest 32.63 (8.58) p=0.0001*
Posttest 50.70 (8.13)
Control Knowledge Pretest 6.63 (4.17) p=0.489
Posttest 6.70 (4.11)
Life style changes Pretest 33.23 (9.93) p=0.053
Posttest 35.53 (9.27)

*p<0.01: statistically significant.
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Figure 1. Boxplot showing the comparison of pretest and posttest knowledge among type 2 diabetes mellitus patients between

the experimental and control group.

mitigate in India. India has experienced increased
obesity due to industrialization and urbanization,
making it imperative to concentrate on preventing
these NCDs. We find only a moderate association
between obesity and type 2 DM. The results of
our study showed contrarily 30% of participants
were obese. According to clinical trials'® involving
individuals with type 2 DM, low-fat vegan diets

are more effective than conventional diabetic diets
in reducing blood glucose levels, but in this study,
70% of participants remained with vegan diets.

Qualitative Analysis

An overview of the quantitative study reveals
that the CBI implemented for 4 weeks on type 2
DM patients under the age group of 30-55 years

Figure 2. Boxplot showing the comparison of pretest and posttest lifestyle changes among type 2 diabetes mellitus patients

between the experimental and control group.
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who have inadequate knowledge and low lifestyle
changes was improved positively in both aspects.

Risk Perception of Age, Obesity,
Hypertension, Family History of DM,
Diet, and Social Habits

The study participants’ perception regarding obe-
sity and hypertension was high risk for type 2 DM.
This result is supported by Giridhara, who as-
sessed that the association between obesity and
hypertension was strongly positive and T2DM
was moderately positive compared with healthy
non-obese adults in India. The perception of
participants in this study regarding smoking and
alcohol is that there is no connection with type 2
DM. However, as per the 2014 Surgeon general
report'!, active smokers have a 30-40% higher ri-
sk of type 2 DM than non-smokers, which sugge-
sts that tobacco cessation should be emphasized
as a vital component of public health strategies to
counteract the global epidemic of diabetes. Cur-
rently, intervention strategies targeted at reducing
obesity and promoting physical activity are being
used in the prevention of type 2 diabetes melli-
tus. To greatly decrease both micro vascular and
macro vascular complications, it is essential to be
aware of risk factors for type 2 diabetes so that
screening, early detection, and treatment can be
implemented in high-risk populations.

The findings of the qualitative study regarding
risk perception from type 2 DM patients indica-
te that most dimensions of the risk perception
measures display low-risk awareness and that
optimistic bias was present. These results were
supported by the systematic review'? of 18 stu-
dies from 9 electronic databases reporting lay
perceptions of the risk of complications in type
2 DM populations. In general, perceptions would
be biased depending on which risk dimension
was measured, the subgroup concerned, and what
complications they considered. It is necessary to
identify practical methods to correct for biased
risk perceptions to increase self-care behaviors
and treatment adherence in future research.

Quantitative Analysis

Specifies related to knowledge perseverance
among type 2 DM

The study established that 76.7% of the sample
had adequate knowledge after the PowerPoint
presentation in a group. These findings were
similar to the results of an interventional study"

carried out on 100 DM patients attending Pri-
mary Health Center units who were subjected
to 3 health education sessions regarding infor-
mation about diabetes. Overall knowledge score
after 3 months increased from 2.69+1.44 on the
first visit to 5.30+1.36 on the second visit, indi-
cating a significant improvement in the patients’
awareness of diabetes, and there was noticeable
development in the patients’ awareness regarding
different aspects of diabetes.

Adaptation and maintenance of chair-based
exercises

Chair-based exercises like shoulder circle, re-
ach forward, out, up, chest fly, quad extension,
knee rise, abdomen twist, and shoulder shrugs
were used as a self-care program for each diabe-
tes patient for 30 minutes and found an effect in
changing their lifestyles. These results will line
with a study" conducted by the Diabetes Preven-
tion Program focused on lifestyle modifications
along with dietary changes and increased physi-
cal activity. Observational studies”” have shown
that more fitness is associated with a lower risk
of developing type 2 diabetes, even when the
exercise is of moderate intensity. The results of
a meta-analysis'® indicate that exercise intensity
predicts greater improvements in overall blood
glucose (BG) control than exercise volume, thus,
those who exercise at moderate intensity may
want to opt for some vigorous exercise to obtain
additional blood glucose [and likely cardiovascu-
lar (CV)] health benefits. For type 2 diabetics,
increasing unstructured, total physical activity
(PA) daily is recommended. To prevent excessi-
ve weight gain, non-exercise activity thermoge-
nesis (i.e., burning calories for daily activities)
can create a large caloric deficit daily. It is
crucial for individuals, with type-2 diabetes to
include an exercise program or another method
of increasing their overall physical activity. Pa-
tients with T2DM who exercised both resistance
and aerobically had more significant benefits
from physical activity'”. Engagement in regular
physical activity has been shown' to signi-
ficantly attenuate non-communicable diseases,
including type-2 diabetes. However, the overall
rate of physical inactivity among Saudi Arabia
adults is currently 80.5%, owing to time pressu-
re, heavy traffic, cold climate, lack of time, and
environmental factors. Our present study fin-
dings were similar to the protocol of Sinclair'.
Home-based exercises and chair-based exercises
are very useful to type-2 diabetes mellitus pa-
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tients, especially for those who are very busy
with their time schedule. Present study results
revealed that there was good control of blood
glucose levels after practicing chair-based exer-
cise for half an hour a day.

Specifications of Foot Care

Most of the type 2 diabetes mellitus patients
are not strictly following a low-glycemic index
diet which leads to many complications espe-
cially diabetic foot ulcers. Complicated diabetic
foot ulcers are mostly treated with surgery. The
overall rate of major foot limb amputation is
11.6% due to poor glycemic control and lack of
knowledge of foot care®. The foot examination
is the least satisfactory factor of diabetic care,
with only 38% of diabetics having the process
completed. Comparatively, better compliance wi-
th diet and lifestyle advice was observed with
regular blood glucose monitoring to improve the
lifestyle changes in our study. Earlier studies®
conducted in Nigeria and Saudi Arabia found
similar practices to our study. Diabetes foot ul-
cers are likely to be reduced with better foot
care practices, as well as morbidity and medical
costs. Several studies*>* have demonstrated that
education has a significant impact on improving
the knowledge and attitude of patients toward all
aspects of diabetes, including the diabetic foot.
Diabetic foot care requires a multidisciplinary
approach. Ninety-four percent (31/33) of studies*
reported a reduction in major amputations after
the institution of a multidisciplinary team. Regular
foot care practices by type 2 DM patients would
greatly influence the reduction of blood glucose
levels, lifestyle changes, and reduction rate of limb
amputation to lead to a good quality of life.

The present study proved that there was ef-
fectiveness in competency-based interventions on
knowledge and lifestyle changes among type 2
diabetes mellitus patients.

Limitations of the Study
Two different settings were used for the study
and control groups.

Implications for Nursing and/or
Health Policy

Nurses must act as proactive members to sup-
port such patients by empowering them to use
self-management methods to improve their know-
ledge and lifestyle changes, as well as their qua-
lity of life. Nurses can give health education to
the patient on diet and walking and how diabetes
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mellitus can be treated. Application of Competent
Based Intervention would provide a reference
framework to be taught in basic and continuing
education programs as a practice for health pro-
fessionals. The nurse administrator should raise
awareness of the importance and benefits of
nutrition, foot care, and chair-based exercise and
the changes in lifestyle among patients and their
family members. The nurse administrator can
arrange for various sessions on Competent Based
Intervention since it is one of the cost-effective
interventions. Nurse administrators can instruct
and encourage their subordinates to utilize this
as a nursing intervention in their clinical setting.
Nurse administrators can arrange and conduct
workshops, conferences, and seminars on type
2 diabetes mellitus and its management. The
findings of this study can be taken as a baseline
for further research. Especially, nurses should
be encouraged to conduct the study in clini-
cal settings. This study may provide a practice
framework for the future development of other
evidence-based nursing practices.

Conclusions

The results of this study indicate that early
detection of risk perception leads to raising
awareness in diabetic populations. The stu-
dy findings indicate that the amount of in-
formation the person with type 2 diabetes
mellitus possesses on diabetes, nutrition, foot
care, exercise and lifestyle changes can have
a significant improvement in the manage-
ment of diabetes mellitus. The mixed method
research approach with Exploratory Sequen-
tial Design with the help of the Revised Mi-
chigan Diabetes Knowledge Scale helped in
bringing out the importance of Competent
Based Intervention in the non-therapeutic
management of diabetes mellitus.
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