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Factors Affecting Non-adherence and Impact of Patient Education in
Poorly Controlled Type 2 Diabetes Patients on High-dose Insulin Therapy
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Abstract

Introduction: Non-adherence among patients with type 2 diabetes (DM) is high and may be an important cause for increased
morbidity and mortality. The present study was conducted to assess various factors related to non-compliance in poorly controlled
type 2 DM patients and to evaluate the effects of educational interventions on glycaemic control.

Methods: It was a prospective, interventional study of thirty human participants aged 18 - 65 years with type 2 DM who had poor
glycaemic control (defined as HbA1c =2 7.5%), were on high-dose of insulin defined as = 1 unit/kg body weight and on concurrent
medication with metformin and/or sulfonylurea. Patients having history of type 1 DM, myocardial infarction, unstable angina or
Congestive Heart Failure NYHA class Il or IV were excluded. Different validated questionnaire was used to assess the patient’s
knowledge (MDRTC-DKT questionnaire), adherence to the treatment (Morisky 8 questionnaire), dietary advice and questionnaire
related to self-care (SDSCA questionnaire) and quality of life (WHO-BREF QOL). After the baseline interventions patients were followed-
up at 6 weeks and 12 weeks. There were also telephonic conversations with the patients at 3 weeks and 9 weeks. Biochemical tests
include HbA1c, FBS, LFT, KFT, urine exam, haemogram, lipid panel were done at baseline and week 12.

Results: Mean age of participants was 52.17 + 4.15 years (male: female; 2.3:1). Mean duration of DM was 5.57 + 1.4 years with mean
HbA1c8.91+0.207 at baseline (at initiation of study). All aspects of intervention were reinforced at each contact with the patient and
results revealed that there are significant changes in mean values of patient’s knowledge MDRTC-DKT (9.90 + 1.788; 20.07 + 0.907,
p=0.0001), dietary SDSCA (2.34+0.258;5.1+0.275, p=0.0001) and exercise adherence SDSCA (1.91+ 0.373; 3.65+ 0.233,p=0.0001)
from baseline to week 12, respectively. There was significantrise in the score for the domains of WHO BREF-QOL, i.e., physical health
(31.493+4.949;53.877 +2.353,p=0.0001), psychological (35.383 + 4.979; 52.19+ 2.08, p = 0.0001), social relationships (34.13 + 5.909;
50+ 0,p=0.0001) and environment QOL (34.443 +3.242;51.653 + 1.573,p =0.0001) from baseline to end of study, i.e., at end of week
twelve.Significantly declinein mean HbA1Cvalue was foundto 8.91+ 0.207 and 7.857 + 0.366 at baseline and week twelve respectively.
There were also statistically significant (p < 0.05) difference in serum creatinine, haemoglobin, WBC and HDL levels from baseline.
However, these values were in the normal range.

Conclusion: Diabetic patients who were on high-dose of insulin and having high HbA1c levels had poor knowledge of disease as
well as adherence to pharmacotherapy and lifestyle changes was also low. Frequent follow-up and extensive education about
disease, insistence on adherence and emphasising the importance of self-care activities led to improved glycaemic control and
quality of life. Eventually such educational interventions will help in lowering the increased financial burden both on patients and
healthcare delivery system.
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person’s behaviour - taking medication, following a diet,
and/or executing lifestyle changes, corresponds with
agreed recommendations from a healthcare provider™.
Adherence is multifactorial and it is determined by patient-
related, condition-related, socio-economic, health system-

Introduction

Increasing prevalence and emergence of complications
of type 2 diabetes mellitus (DM) makes it a great burden
on the health care system and a priority health concern’.

Management of DM requires a multifaceted approach with
a focus on dietary modification, physical exercise, and
pharmacotherapy. The importance of patient education
and promoting self-care has long been recognised as a
key component in its management and improving patient
outcomes?. One component of self-care is adherence to
the complicated medication regimes. The World Health
Organisation defined adherence as“the extent to which a

related, and therapy-related factors*°.

Despite the fact that many studies have been performed
globally on adherence to antidiabetic medicines (and the
majority have showed varied non-adherence from low to
high) we felt it justified to undertake a study in our hospital,
as each community has its own culture and lifestyle that
may affect adherence in a different way.The present study
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was conducted with the objective to assess and manage
various factors related to non-compliance in poorly
controlled type 2 DM patients on high-dose insulin therapy
in combination with metformin and/or sulfonylurea and to
evaluate the effects of managing these factors with
interventions on glycaemic control.

Material and methods

Patients were recruited from the Out-Patient Department
of Medicine, Lok Nayak Hospital, Delhi.

Study patients

Patients aged between 18 and 65 years with type 2 DM
who had poor glycaemic control (defined as HbA1c>7.5%),
were on high-dose of insulin defined as = 1 unit/kg body
weightand on concurrent medication with metformin and/
or sulfonylurea were included in the study.Subjects having
history of type 1 DM, myocardial infarction, unstable angina
or CHF NYHA class Ill or IV were excluded.

Study design and procedure

It was a prospective, interventional study in which we
randomly selected and screened thirty-five patients who
required high insulin dose.Thirty patients then entered the
study who met the criteria. An evaluation was done to assess
the factors for poor glycaemic control including events of
hypoglycaemia and any other adverse event in the last 3
months. Based on the assessment, a customised
intervention was designed for each patient. The
questionnaires used were:

1. Michigan Diabetes Research and Training Centre Brief
Diabetes Knowledge Test (MDRTC-DKT) Questionnaire®
was used to assess the knowledge of the patient and
also as a tool to educate the patients.

2. Forassessing quality of life, WHO-BREF quality of life
questionnaire (WHO-BREF QOL) was administered-.

3. Patient’s socio-economic status was recorded using
modified Kuppuswamy’s socio-economic status scale
atthe study onset?®.

4. Patients’adherence was assessed using Morisky 8 item
medication adherence questionnaire®.

5. Forself-care activities Summary of Diabetes Self-Care
Activities (SDSCA) questionnaire was used'. SDSCA has
11 items, which cover diet, exercise, blood sugar testing,
foot care, and smoking.

Interventions

The intervention given to the patientincluded education
about correct insulin storage, injection technique, injection

site rotation, syringe used, dosing and timing, compliance
with insulin and other anti-diabetic medications was
emphasised. Patients were taught self-dose titration of
insulin based on blood glucose levels and stressed upon
right dosing and timing of other anti-diabetic medications.
Advice regarding regular physical activity and diabetic diet
was given to every patient enrolled in the study.

After the baseline interventions, patients were followed-
up at 6 weeks and 12 weeks. There were telephonic
conversations with the patients at 3 weeks and 9 weeks
and this conversation lasted for about 10 minutes/
conversation. All aspects of intervention were reinforced
at each contact with the patient. Biochemical tests were
done at baseline and week 12. Fasting blood sugar was
done baseline, at week 6, and week 12. Every patient was
advised to report the adverse event at any time during the
study duration and also enquired at each telephonic visit or
hospital visit.

Study outcomes

Primary end-point of the study was change in HbA1c from
week 0 (baseline) to 12 (end of study) and change in fasting
blood glucose concentration which was assessed at 0 week
to 12th week. Secondary end-points included quality of life
assessed using WHO-BREF QOL score, adherence to
treatment with the help of Morisky’s score, self-care by
SDSCAA score and MDRTC-DKT questionnaire to assess
patient education.

Statistical analysis: Sample size was calculated based on
change in mean difference of HbA1c value (1.33 £ 0.66) in
astudy by Zareban etal''. Based on a power of 80% and an
alpha error of 0.05, a statistically significant sample size
was calculated as 14 for detecting a change of at least 0.5.
For better results,we included 30 patients in the study. The
data was entered into MS excel and analysed using statistical
software SPSS, for quantitative data. In pre- and post-
intervention paired t-test was used. For qualitative data, Mc
Nemar test was used and a p value < 0.05 was considered
as significant.

Results

The mean age of the patients was 52.17 £ 4.15 years (male:
female; 2.3:1). Duration of DM in the patients was 5.57
1.4 years (range of 3 to 8 years). Out of 30 patients, twelve
were taking glimepiride along with insulin, ten were taking
metformin with insulin, and eight were taking both
glimepiride and metformin together with insulin. Patient
responses were recorded about incorrect insulin storage,
wrong injection technique, infrequent injection site rotation,
syringe used more than 3 times, wrong syringe used, missed
dosing, inconsistent timing and self-dose titration at baseline
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and at week 12th as showed in Fig. 1.
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Fig. 1: Assessment of intervention given to the patient at baseline and
week twelve.

MDRTC-DKT was poor for all patients at baseline with a
mean score of 9.90 + 1.788. When the questionnaire was
administered again at week twelve following extensive
patient education all thirty patients had good knowledge
with a mean score of 20.07 + 0.907 which was statistically
significant (p =0.0001) (Table I).

Table I: Questionnaires used to assess the patient’s
knowledge, treatment adherence, dietary and self-
care.

Baseline Week 6 Week 12 p value
MDRTC-DKT 9.90 + 1.788 - 20.07 £0.907  0.0001
MMAS-8 433 +£0.994 1.6+0.498 1£0 0.0001
SDSCA
Dietary adherence 2340258 335%0259 510275  0.0001
Exercise schedule
adherence 191+£0373  241+0373 3.65+0233  0.0001
WHO-BREF QOL
Physical health 31.493 + 4.949 53.877 = 2.353  0.0001
Psychological quality 35.383 + 4.979 5219 +2.08  0.0001
Social relationships ~ 34.13 £ 5.909 50+0 0.0001
Environment 34.443 £ 3.242 51.653 £ 1.573  0.0001
MMAS-8

The mean values of MMAS-8 at baseline, week 6 and week
12 were4.33£0.994, 1.6 £ 0.498 and, 1 £ 0 respectively (p
=0.0001) (Table I). The adherence considerably improved
but no patient could attain a score of zero which is defined
as high adherence.

SDSCA

The analysis revealed that the mean number of days out of
last week the patients adhered to their dietary advice was
2.34 + 0.258 at the baseline and it increased to 3.35 +

0.259 at week six.This further rose to 5.1 + 0.275 at week
twelve (p = 0.0001). Similarly, analysis revealed that the
mean number of days the patients performed exercise over
last week was only 1.91 + 0.373 at baseline. At week six
and twelve the mean number of days the patients
performed exercise over last week rose to 2.41 + 0.373
and 3.65 + 0.233 respectively (p = 0.0001).

The mean number of days over the last week patients
inspected their foot was found to be zero at the baseline
and the mean number of days over the last week patients
inspected their foot rose to 0.5 at both week six and week
twelve as per SDSCA. There were nine smokers at the
baseline and they continued to remain smokers both at
the week six and at week twelve. However, it was found
that all nine smokers had cut down on their number of
cigarettes at week twelve. There were no alcoholics in
the study.

WHO-BREF QOL

WHO-BREF QOL was used to assess quality of life. There
was a statistically significant rise in the score for the domains
of WHO BREF-QOL, i.e., physical health (31.493 + 4.949;
53.877 £2.353,p=0.0001), psychological (35.383 + 4.979;
52.19 + 2.08, p = 0.0001), social relationships (34.13 +
5.909;50 £ 0, p=0.0001) and environment QOL (34.443 +
3.242; 51.653 + 1.573, p = 0.0001) from the baseline to
end of study, i.e.,at end of week twelve (Table Il and Fig.2).

Table Il: Biochemical parameters.

Parameter (Units) Baseline Week 12 p value
HbA1C (%) 8.91 +0.207 7.857 £0.366  0.0001
FBS (mg/dI) 180 + 7.895 139.7+7.415  0.0001
Mean hypoglycaemicevents/week 5.4 £0.77 3.57 £0.568 0.0001
Bilirubin (mgY%) 0.913 £0.145 0907 £ 0.146 0.873
Total Protein (gm/dl) 6.967 + 0.464 7.03 £ 0.402 0.576
Albumin (gm/dI) 4093 £0402 4227 +£0.384 0.192
Serum creatinine (mg/dl) 0.977 £ 0.234 1.093 + 0.206 0.046*
Urea (mg/dI) 3173 £4.948 3327 £5.152 0.242
Haemoglobin (gm/dl) 1248 +£0.389  12.687 = 0.338  0.0318*
WBC(/mm? 7164.7 £ 13742 6256.33 + 1502.2 0.0176*
Platelets (thousand/mm?) 200.87 +57.204 178.33 +28.748  0.058
HDL (mg/dI) 39.77 £3421 4160 £2.872  0.028*
LDL (mg/dI) 1289 + 12161 127 £ 11.697 0.539
Cholesterol (mg/dl) 204.03 26392 208.63 +28.31  0.517

*Considered to be statistically significant difference between the group at 95% (I (p <

0.05).
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WHO BREF-QOL analysis
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Fig. 2: WHO-BREF QOL analysis.

Biochemical parameters

Biochemical parameters measured at baseline and week
twelve (Table Il). The results revealed significant decline in
mean HbATc, FBS, and mean hypoglycaemic events per
week at the baseline at week twelve respectively. There
was also observed difference in serum creatinine,
haemoglobin, WBC and HDL levels from baseline which
was statistically significant (p < 0.05).However,these values
were in the normal range.

Discussion

The management of DMis a challenge for both the patient
as well as the healthcare provider. When glycaemic control
is not optimised, diabetes imposes additional burdensome
healthcare requirements, costs, and high-risk of disabling
complications'*™. The glycaemic status in Indian diabetics
is poor,leading to high complication rates and a tremendous
burden on the healthcare delivery system'.

The present study identified thirty patients who required
high insulin doses.These patients were followed-up for a
period of 3 months to assess the reasons for poor glycaemic
control. Various factors — namely, poor dietary habits,
improper insulin use and storage, poor adherence to the
treatment, poor knowledge of the disease and the
associated low quality of life could be attributed to the
poor glycaemic control in these patients. Other studies
conducted to assess factors leading to poor glycaemic
control reported similar factors as our study'®'”. These factors
included increased duration of diabetes (> 7 yearsvs.< 7
years), not following eating plan as recommended by
dietitians, negative attitude towards diabetes, and barriers
to adherence. These were significantly associated with
increased odds of poor glycaemic control.

The MDRTC-DKT has been used in several studies to assess
diabetes knowledge®'®', In the present study, the
knowledge of DM and its complications was poor amongst
the patients and after reinforcement on each interaction, it
significantly improved. This improvement in patient’s
knowledge of disease was directly related to the declinein
HbA1c. A community-based randomised control trial by

Clifford et al (2005) with an intervention strategy similar to
that used in the present study (i.e., individualised education
on a patient-specific profile along with regular telephone
follow-up) for patients with type 2 diabetes indicated that
HbA1c decreased by a mean of 0.5% in the intervention
group, whereas there was no change in the control group
over a 12-month follow-up period?. Different studies also
confirmed that education of patients regarding disease was
reflected in their disease outcome in the form of decline in
HbA1c* 23,

The ADA position statement has specified and emphasised
various aspects related to insulin administration such as
storage, injection technique, injection site rotation, type of
syringe, reuse of syringe, dosing and dose titration®*. Patients
in the present study lacked sufficient knowledge about
these aspects of insulin injection use. Correct information
about these aspects and frequent reinforcement led to
better glycaemic status in these patients after three months.
Nakatani et al (2013) reported better glycaemic control after
re-education ininsulin injection technique in patients with
DM%.

Research has indicated that adherence to medication in
type 2 diabetes is poor and is considered as one of the
main barriers to the benefit of optimal diabetes careand a
major cause of unnecessary hospitalisation?”. Morisky’s
adherence questionnaire has been used in various studies
to evaluate adherence®. Consistent with findings from
earlier research, patients who received the intervention in
the present study demonstrated significantly better self-
reported medication adherence compared with baseline
(prior tointervention)®, Although there was improvement
in the adherence scores from the baseline, no patient could
attain a score of zero on Morisky’s adherence questionnaire
at week twelve which is indicative of high adherence.
Patients who received the intervention in the present study
had significantly better self-reported physical activity as
compared to the baseline. Evidence of the beneficial effects
of exercise on blood glucose control in patients with type 2
diabetes exists in the literature®.

The reported improvement in self-monitoring of blood
glucose in the patients could be attributed to the provision
by the researcher foremphasising about the blood glucose
values indicative of hyperglycaemia, hypoglycaemia and
about how to respond appropriately to these results.These
improvements in self-care activities may be due to repeated
questioning of the patients using a structured questionnaire
(SDSCA), which may have imparted greater responsibility
and accountability on the part of the patient for their self-
care activities'®. Hence, there is a need for sustained
interactions between patients and healthcare providers.

The quality of life has a direct impact on the patient’s
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adherence to treatment regimens. In the present study all
thirty patients had a poor quality of life and raised HbA1c
values at the baseline. A telephonic follow-up at week three
followed by a visit at week six, revealed better adherence
to medications as well asimprovement in self-care activities.
When the quality of life analysis was done at the end of
week twelve following a telephonic review at week nine,
there was significant improvement in quality of life of
patients. Similar results have been obtained by many such
interventionsin past by Hanninen et al° (2001) and Goddijn
et aP' (1999). The improvement in quality of life in the
present study can be attributed to improved medication
adherence, healthy dietary practices, improved physical
activity and more importantly as a result of all these a decline
in fasting blood glucose and HbA1c. There was also
significant increase in serum creatinine levels after
intervention. However,serum creatinine was normal (range
< 1.5 mg/dl).This could reflect in improvement in dietary
(protein intake) and physical health rather than
deterioration of renal function.

The present study had few limitations such as that it enrolled
a limited number of patients due to time and manpower
constraints and the socio-economic status of all patients in
the study emerged out to be category IV (upper lower) as
per the Kuppuswamy’s scale and studies must be undertaken
in other socio-economic group patients. Hence, there is a
need to carry outa larger study, of longer duration follow-up
amongst patients of varied socio-economic status. There
should be studies done making the secondary end-points as
primary objective for assessing their significance.

Conclusion

The study concluded that type 2 DM patients who were on
high-dose of insulin together with metformin and/or
sulfonylurea and high HbA1c levels had poor knowledge
of disease and its complications. The adherence of patients
to pharmacotherapy as well as lifestyle changes was low.
The quality of life in these patients was poor in all four
domains, i.e., physical, psychological, social relationships and
environment. Extensive education about disease, insistence
on adherence and emphasising the importance of self-care
activities led to improved glycaemic control and quality of
life. Frequent follow-up of the patients after every three
weeks including telephonic conversations are needed for
optimising both the pharmacological and non-
pharmacological aspects of diabetes management such as
adherence to a diet plan, regular exercise, self-monitoring
of blood glucose and foot care that are vital to attain the
goals of pharmacological intervention. These aspects do
notincur any additional monetary cost to patients. More so,
without using any additional financial resources these
aspects could significantly reduce the morbidity and

mortality associated with this chronic condition. Eventually
such interventions will help in lowering the increased
financial burden both on patients and healthcare delivery
system.

Compliance with ethical standards

e Disclosure of potential conflicts of interest: Each
author of the study declares that he/she has no conflict
of interest.

e Researchinvolving human participants: The study
was approved by the Institutional Ethics Committee.
All procedures performed in studies were in
accordance with the ethical standards of the institutional
and/or national research committee and with the 1964
Helsinki declaration and its later amendments or
comparable ethical standards.

e Informed consent: A written informed consent form
was obtained from all the subjects before their
enrolmentin this study.

References

1. BruntonS, Gough S, Hicks D et al. A look into the future: improving
diabetes care by 2015. Curr Med Res Opin 2011; 27 (3): 65-72.

2. Basevi V, Di Mario S, Morciano C et al. Comment on: American
Diabetes Association. Standards of medical care in diabetes 2011.
Diabetes Care 2011; 34 (5): S11-61.

3. BurkhartPV, Sabaté E.Adherence to long-term therapies:evidence
for action. World Health Organisation. J Nurs Scholarsh 2003; 35
(3): 207.

4. Pollack MF, Purayidathil FW, Bolge SC et al. Patient-reported
tolerability issues with oral antidiabetic agents: associations with
adherence; treatment satisfaction and health-related quality of
life. Diabetes Res Clinical Practice 2010; 87 (2): 204-10.

5. Van Bruggen R, Gorter K, Stolk RP et al. Refill adherence and
polypharmacy among patients with type 2 diabetes in general
practice. Pharmacoepidemiology and Drug Safety 2009; 18 (11):
983-91.

6. Fitzgerald JT, Funnell MM, Hess GE.The reliability and validity of a
brief diabetes knowledge test. Diabetes Care 1998; 21: 706-10.

7. The WHOQOL group. Development of the WHO-QOL BREF quality
of life assessment. Psychol Med 1998; 28 (3): 551-58.

8. Bairwa M, Rajput M, Sachdeva S. Modified Kuppuswamy’s Socio-
economic Scale: Social Researcher Should Include Updated Income
Criteria, 2012. Indian J Community Med 2013; 38 (3): 185-6.

9. Morisky DE, Green LW, Levine DM. Concurrent and predictive
validity of a self-reported measure of medication adherence. Med
Care 1986; 24: 67-74.

10. Toobert DJ, Hampson SE, Glasgow RE.The Summary of Diabetes
Self-Care Activities Measure. Diabetes Care 2000; 23 (7): 943-50.

11. Zareban |, Karimy M, Niknami S et al. The effect of self care
education program on reducing HbA1c levels in patients with
type 2 diabetes. J Educ Health Promot 2014; 3: 123.

12. Trplitt LC, Reasner AC, Isley LW et al. DM. In: Dipiro JT, Talbert RC,
Matzke GR et al, editors. Pharmacotherapy a Pathophysiologic
Approach. 7th ed. New York: McGraw Hill, 2005; pp. 1333-67.

Journal, Indian Academy of Clinical Medicine ¢ Vol. 20, No. 1 ¢ January-March, 2019 33




13. Wallace TM, Matthews DR. Poor glycaemic control in type 2 31. Goddijn PP, Bilo HJ, Feskens EJ et al. Longitudinal study on
diabetes, conspiracy of disease, suboptimal therapy and attitude. glycaemic control and quality of life in patients with type 2 DM
Quarter J Med 2000; 93: 369-74. referred for intensified control. Diabet Med 1999; 16 (1): 23-30.

14. King H. Global burden of diabetes 1995-2025: Prevalence,
numerical estimates and projections. Diabetes Care 1998; 21 (9):

1414-31.

15. MohanV,Shah S, Saboo B.Current Glycaemic Status and Diabetes

Related Complications Among Type 2 Diabetes Patients in India: FORM IV (S ee Rule 8)
Data from the Alchieve Study. J Assoc Physicians India 2013; 61:
12-5. The following particulars regarding the ownership of the ‘JOURNAL,

16. Khattab M,KhaderYS,Al-Khawaldeh A et al.Factors associated with INDIAN ACADEMY OF CLINICAL MEDICINE’ are published ascalled for by
poor glycaemic control among patients with type 2 diabetes. J N
Diabetes Complicat 2010; 24: 84-9, Rule 8 of the Registration of Newspaper (Central) 1956.

17. Khan H, Lasker SS, Chowdhury TA. Exploring reasons for very poor 1. Place of Publication - 4/19B,
glycaemic control in patients with type 2 diabetes. Prim Care JangpuraB
Diabetes 2011; 5 (4): 251-5. New Delhi’ 10014

18. Colleran KM, Starr B, Burge MR. Putting diabetes to the test: ’
analysing glycaemic control based on patients’ diabetes 2. Periodicityof Publication —  Quarterly
knowledge. Diabetes Care 2003; 26: 2220-21. 5 e —  DrMPSChawla

19. Al-Qazaz HK, Hassali MA, Shafie AA et al. The 14-item Michigan Nationali _ T
Diabetes Knowledge Test: translation and validation study of the ty
Malaysian version. Practical Diabetes Int 2010; 27 (6): 238-41. Address - 4/198,

20. Clifford RM,Davis WA, Batty KT et al. Effect of a pharmaceutical care JangpuraB,
program on vascular risk factors in type 2 diabetes: the Fremantle New Delhi-110014.

Diabetes Study. Diabetes Care 2005; 28 (4): 771-6. L
y. ) @ . 4. Publisher'sName —  Dr.MPS Chawla

21. Choe HM, Mitrovich S, Dubay D et al. Proactive case Nationali Indi
management of high-risk patients with type 2 DM by a clinical ationality = (e
pharmacist: a randomised controlled trial. Am J Manag Care Address - 4198,

2005; 11 (4): 253-60. JangpuraB,

22. Krassl, Armour CL, Mitchell B. The Pharmacy Diabetes Care Program: New Delhi-110014.
assessment of a community pharmacy diabetes service model in .

Australia. Diabet Med 2007; 24 (6): 677-83. 5. EditorsName —  DrMPSChawla

23. Jameson JP, Baty PJ. Pharmacist collaborative management of Nationality = Indian
poorly controlled DM: a randomised controlled trial. Am J Manag Address - 4198,

Care 2010; 16 (4): 250-55. JangpuraB,
24. American Diabetes Association: Insulin Administration (Position New Delhi-110014.
Stat: t). Diabetes Care 2004; 27 (1): S106-5107. A TFLf
atement). Diabetes Care M 6. Name and address of individuals who own the newspaper and

25. Nakatani Y, Matsumura M, Monden T et al. Improvement of .

. Co L . partners or shareholders holding more than one per cent of the total
glycaemic control by re-education in insulin injection technique .
in patients with DM. Adv Ther 2013; 30 (10): 897-906. capital.

26. Delamater AM. Improving patient adherence. Clin Diabetes 2006; — Indian Association of Clinical Medicine,
24.2):71-7. Headquarters: Post-graduate Department of Medicine,

27. Delamater AM, Jacobson AM, Anderson BJ et al. Psychosocial Sarojini Naidu Medical College, Agra - 282002 (U.P)
therapies in diabetes: report of the Psychosocial Therapies
Working Group. Diabetes Care 2001; 24: 1286-92. I,Dr.MPS Chawla, hereby declare that the particulars given above are true

28. Jarab AS, Alqudah SG, Mukattash TL et al. Randomised controlled to the best of my knowledge and belief.
trial of clinical pharmacy management of patients with type 2
diabetes in an outpatient diabetes clinic in Jordan. J Manag Care
Pharm 2012; 18 (7): 516-26.

29. Pedersen BK, Saltin B. Evidence for prescribing exercise as therapy Sd/-
in chronic disease. Scand J Med Sci Sports 2006; 16 (1): S3-563. Date: Dr.MPS Chawla

30. Hanninen J,Takala J, Keindnen Kiukaanniemi S.Good continuity of January 15,2019 Signature of Publisher
care may improve quality of life in type 2 diabetes. Diabetes Res
Clin Pract 2001; 51 (1): 21-7.

34 Journal, Indian Academy of Clinical Medicine e Vol. 20, No. 1 ¢ January-March, 2019




