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ABSTRACT

Aims: The aim of present study was to evaluate the clinical efficacy of different insulin regimens in
non-insulin dependent diabetic patients with respect to their age and gender.

Methodology: A prospective cross-sectional study was conducted for comparing different insulin
regimens in type Il diabetic patients for better glycemic control with respect to age and gender. A
total of 234 consenting, known type Il diabetic patients, on any insulin regimens, with at least all
relevant medical records of preceding three months participated in the study. Patients were
segregated into six treatment arms depending upon type of insulin prescribed i.e., insulin pre-mix
70/30, insulin split mix (N & R), long acting insulin analogue, ultra-short acting insulin analogue,
insulin pre-mix 70/30 analogue and insulin pre-mix 50/50 analogue, respectively. Moreover,
patients from each group were evaluated regarding diabetes knowledge and medication adherence
using Michigan Diabetes Research and Training Center's Revised Diabetes Knowledge test
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Performa, 23 items and Morisky medication adherence scale, 4 items, respectively.

Results: Data analysis showed highly significant association among different insulin regimens with
respect to the patient education (p=0.000) level. Significant association was found among different
insulin regimens and patient’s occupational status (P=0.013). However, Statistically non-significant
associations were observed among different insulin regimens with gender (P=0.070), marital status

(P=0.183) and age (P=0.084) respectively.
Conclusion:

In conclusion, data demonstrated that four treatment groups i.e., long acting insulin
analogue, ultra-short acting insulin analogue, insulin premix 70/30 analogue insulin pre-mix 50/50
analogue were more effective than two conventional treatment groups i.e., Insulin pre-mix 70/30
and insulin split mix (N &R) in terms of clinical outcomes in population under study. Furthermore, it
was also evident from the data female receiving more insulin than males.

Keywords: Age; diabetes; gender; insulin; marital status.

1. INTRODUCTION

Diabetes mellitus is a metabolic disorder due to
the defects in insulin secretion and action or
both. It is characterized by chronic
hyperglycemia with  disturbances of fats,
carbohydrates and protein metabolism. It has
characteristic symptoms such as polyuria,
polyphagia, thirst, weight loss and blurring of
vision. In its severe cases, ketoacidosis or a non-
ketotic hyperosmolar state may develop, leading
to stupor, coma and, if not treated effectively,
death may occur. Persistent hyperglycemia may
leads to development of long term complications
such as retinopathy, neuropathy, nephropathy,
sexual dysfunction in males, hypertension and
cardiovascular disease [1]. The diabetes mellitus
is classified into two main types: type | diabetes
mellitus, characterized by absolute insulin
deficiency and type Il diabetes mellitus resulted
due to altered peripheral insulin resistance and
secretion or both. A third form is gestational
diabetes mellitus, developed in women during
pregnancy. There are some other uncommon
types, classified separately as “Other Specific
types [2,3].

Diabetes mellitus can be managed by life style
modification, oral hypoglycemic agents and
insulin [4]. Insulin has different types such as
Regular insulin [5], NPH (Isophane insulin),
Premixed Formulations, Rapid Acting Analogues
[5] and Long Acting Insulin Analogues [6].

The objective of current study was to evaluate
the clinical efficacy of different insulin regimens
in non-insulin dependent diabetic patients with
respect to their age and gender.

2. MATERIALS AND METHODS

A prospective
conducted for

cross-sectional study was
comparing different insulin

regimens in type Il diabetic patients for better
glycemic control with respect to age and gender.
A total of 234 consenting, known type Il diabetic
patients, on any insulin regimens, with at least all
relevant medical records of preceding three
months participated in the study. Patients were
segregated into six treatment groups depending
upon type of insulin prescribed i.e., insulin pre-
mix 70/30, insulin split mix (N & R), long acting
insulin analogue, ultra-short acting insulin
analogue, insulin pre-mix 70/30 analogue and
insulin pre-mix 50/50 analogue, respectively.
Moreover, patients from each group were also
evaluated regarding diabetes knowledge and
medication adherence using Michigan Diabetes
Research and Training Center's Revised
Diabetes Knowledge test Performa, 23 items and
Morisky medication adherence scale, 4 items,
respectively.

Patients with confirmed diagnosis of type I
diabetes by a registered diabetologist,
irrespective of age, gender, social status, co-
morbidities, diabetic complications, duration of
illness and having at least one HbAlc lab value
and lipid profile after insulin usage were enrolled
in study. Patients not willing to participate,
hospitalized  patients, having  gestational
diabetes, not on any insulin regimen, not having
HbAlc values and lipid profile after insulin usage
were excluded from study.

Data was analyzed on SPSS version 22.0
software. One way ANOVA was applied and
level of significance was considered 0.05.

Ethical approval for the study was obtained from
Ethical Committee of Clinical Research,
University College of Pharmacy, University of the
Punjab, Lahore, reference number
HEC/PUCP/1927 and Hospital committee of
ethics on human research. Informed consent was
obtained from all the enrollees.



3. RESULTS

The aim of present study was to evaluate the
clinical efficacy of different insulin regimens in
non-insulin dependent diabetic patients with
respect to their age and gender. Data analysis
showed highly significant association among
different insulin regimens with respect to the
patient education (P=.000) level as shown in
Table 1.

Significant association was found among
different insulin  regimens and patient's
occupational status (P=.013) as shown in Fig. 1.

However, statistically non-significant associations
were observed among different insulin regimens
with gender (P=.070), marital status (P=.183)
and age (P=.084) as shown in Figs. 2, 3 and
Table 2 respectively.

Most of insulin users were females, insulin Pre-
mix 70/30 (62.5%), insulin split mix (64.1%),
ultra-short acting insulin analogue (76.2%) and

Table 1. Patient’'s education level with
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insulin 70/30 analogue (67.7%). Though, majority
of the patients on long acting insulin (54.3%) and
pre-mix 50/50 insulin analogue (66.7%) were
males. However, little age specific variations
were observed among insulin users, insulin pre-
mix 70/30 (age range; 40-49 yrs, 39.8% ), insulin
split mix (age range; 40-49, 43.6%), long acting
insulin (age range; 30-39yrs, 45.6%), ultra-short
acting (age range; 40-49 yrs, 42.9%), insulin
70/30 analogue (age range; 40-49yrs, 38.7%)
and insulin pre-mix 50/50 analogue (age range;
50-59 yrs, 55.6%). Data suggested that most of
the enrollees were married, non-smokers and
with family history of diabetes. When stratified
based on employment status, majority of
participants using insulin pre-mix 70/30 were
housewives (54.5%), whereas 43.6% on insulin
split mix, 45.7% on long acting insulin, 48.4% on
insulin  70/30 analogue, were either self-
employed or salaried. Interestingly, majority of
participants on long acting insulin (71.7%) and
insulin  70/30 analogue (51.6%) were well
educated with more than 10 years of education.

respect to insulin regimens

Variables Insulin regimens
Insulin Insulin Long Ultra Insulin Insulin P-value
pre-mix split mix acting short pre-mix pre- mix
70/30 (n=39) insulin acting 70/30 50/50
(n=88) analogue insulin analogue analogue
(n=46) analogue  (n=31) (n=9)
(n=21)
Un-educated 13(14.8%) 7(17.9%) 1(2.2%) 2(9.5%) 1(3.2%) 0(0%) .000

Educated 61(69.3%) 20(51.3%) 12(26.1%)
Well 14(15.9%) 12(30.8%) 33(71.7%) 7(33.3%)
Educated

12(57.1%) 14(45.2%) 5(55.6%)

16(51.6%) 4(44.4%)

H Insulin Pre-mix 70/30
M Long acting insulin Analogue
M Insulin Pre-Mix 70/30

60

Occupational Status

B Insulin Split Mix
B Ultra Short acting Insulin analogue

M Insulin Pre-mix 50/50

50

40
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o
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Fig. 1. Occupation based classification of patients on s

ix insulin regimens



Ali et al.; BJPR, 17(1): 1-7, 2017; Article no.BJPR.33437

Gender Distribution
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Fig. 2. Gender distribution on the basis of six tre  atment regimens
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Fig. 3. Marital status based classification of pati  ents on six insulin regimens

The HbA;C values with different insulin regimen
are shown in Fig. 4. Results are statistically
significant among all treatment groups
(P=0.000).

4. DISCUSSION

Diabetes mellitus has become global metabolic
disorder in the world. In the year 2013, it was
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Table 2. Patient’s age with insulin regimens

Age Insulin regimens
groups Insulin Insulin Long Ultra Insulin Insulin P-value
(Years) pre-mix split mix acting short pre-mix pre-mix
70/30 (n=39) insulin acting 70/30 50/50
(n=88) Analogue Insulin Analogue  Analogue
(n=46) Analogue  (n=31) (n=9)
(n=21)
30-39 7 (7.9%) 5(12.8%) 21 (45.6%) 4(19.0%) 4(12.9%) 1(11.1%) .084
40-49 35(39.8%) 17 (43.6%) 13(28.3%) 9(42.9%) 12(38.7%) 2(22.2%)
50-59 29(33.0%)  14(35.9%) 11(23.9%) 7(33.3%) 9(29.0%)  5(55.6%)
>60 17(19.3%)  3(7.7%) 1(2.2%) 1(4.8%) 6(19.4%) 1(11.1%)
12
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Fig. 4. Treatment regimen wise blood sugar levels

estimated that the worldwide population of
diabetes stand 382 million which is expected to
reach 592 million by year 2035 [7]. Currently
there are 6.9 million patients with diabetes in
Pakistan and their number will increase to 11.5
million people by 2025 [8]. In newly diagnhosed
type Il individuals early intensive insulin therapy
is effective in glycemic control and
recovery/maintenance of beta cell function as
compared to oral hypoglycemic agents [9]. As
per literature review, some work has been done
in past on the prevalence of diabetes, diabetes
complications, cost of diabetes in outpatient clinic
care and few other topics in Pakistan [10-13].
There is no published data available that
demonstrated the comparison of different insulin
regimens in diabetic patients in Pakistan.

However, such comparative studies are very
common internationally [14-23].

The aim of present study was to evaluate the
clinical efficacy of different insulin regimens in
non-insulin dependent diabetic patients with
respect to their age and gender. Data analysis
showed highly significant association among
different insulin regimens with respect to the
patient education (P=.000) level as shown in
Table 1. Similar findings were observed by Wu et
al. [24], whether formal patient education is
followed or not. They found that formal patient
education did not improve health status. Another
study was carried out by Seltzer et al. (1980) on
effect of patient education on medication
compliance. They found that compliance was



established to be associated to living alone, fear
of side effects, and education about the patient's
disorder and treatment. In relation to this, in our
study significant association was found among
different insulin regimens and patient’s
occupational status (P=.013) as shown in Fig. 1.
However, Statistically non-significant
associations were observed among different
insulin regimens with gender (P=.070), marital
status (P=.183) and age (P=.084) as shown in
Figs. 2, 3 and Table 2 respectively. In case of
marital status, Acharya et al. [23] performed
similar studies [25].

Most of insulin users were females, insulin Pre-
mix 70/30 (62.5%), insulin split mix (64.1%),
ultra-short acting insulin analogue (76.2%) and
insulin 70/30 analogue (67.7%). Though, majority
of the patients on long acting insulin (54.3%) and
pre-mix 50/50 insulin analogue (66.7%) were
males. However, little age specific variations
were observed among insulin users, insulin pre-
mix 70/30 (age range; 40-49 yrs, 39.8% ), insulin
split mix (age range; 40-49, 43.6%), long acting
insulin (age range; 30-39 yrs, 45.6%), ultra-short
acting (age range; 40-49 yrs, 42.9%), insulin
70/30 analogue (age range; 40-49 yrs, 38.7%)
and insulin pre-mix 50/50 analogue (age range;
50-59 yrs, 55.6%). Data suggested that most of
the enrollees were married, non-smokers and
with family history of diabetes. When stratified
based on employment status, majority of
participants using insulin pre-mix 70/30 were
housewives (54.5%), whereas 43.6% on insulin
split mix, 45.7% on long acting insulin, 48.4% on
insulin  70/30 analogue, were either self-
employed or salaried. Interestingly, majority of
participants on long acting insulin (71.7%) and
insulin  70/30 analogue (51.6%) were well
educated with more than 10 years of education.
Another study was conducted to assess the
relationship of diabetes with gender, education,
and marital status in an Iranian urban population.
They concluded that the prevalence of diabetes
mellitus is related to education within the Iranian
population. Thus, preventive strategies should be
based on the affective factors [24].

5. CONCLUSION

In conclusion, data demonstrated that four
treatment groups i.e., long acting insulin
analogue, ultra-short acting insulin analogue,
insulin premix 70/30 analogue insulin pre-mix
50/50 analogue were more effective than two
conventional treatment groups i.e., Insulin pre-
mix 70/30 and insulin split mix (N &R) in terms of
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clinical outcomes in population under study.
Furthermore, it was also evident from the data

female receiving more insulin than males.
Therefore, there is a need to evaluate other
factors regarding insulin regimens in future
studies.
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