
International Journal of Public Health Research Vol 4 No 2 2014, pp (465-471) 

465 

 

Association of Diet Practice and Glycaemic Control among Type 

2 Diabetes Mellitus Patients Attending Primary Care Clinic in 

Kuala Lumpur 
 

Hasimah Ismail*
 
, Tahir Aris, Rashidah Ambak

 
 and Lim Kuang Kuay

 

 

Institute for Public Health, Ministry of Health, Jalan Bangsar, 56000 Kuala Lumpur. 

 

*For reprint and all correspondence: Hasimah Ismail, Institute for Public Health, Jalan Bangsar, 50590 Kuala 

Lumpur, Malaysia. 

Email: hasimah.i@moh.gov.my 
 

ABSTRACT 
 

 

Received  6 May 2014 

Accepted 10 July 2014 

  

Introduction Healthy dietary practice is important in preventing diabetes, managing 

existing diabetes, and preventing, or at least slowing the rate of diabetes 

complication development. It is, therefore, important at all levels of diabetes 

prevention. The objective of this study was to determine the association of 

dietary practice with glycaemic control among Type 2 diabetes mellitus 

(T2DM) patients, who received treatment from an urban Health Clinic in 

Kuala Lumpur. 

Methods A total of 307 patients with T2DM aged 18 years and above participated in 

this study. A pre-tested structured questionnaire with guided interview was 

used to collect information on socio-demographic, clinical and dietary 

practice. Anthropometric and biological measurements were also taken. 

Descriptive statistics and Chi-square were used in the data analysis. Good 

glycaemic control was defined as HbA1c level less than 6.5%.  

Results The prevalence of good glycaemic control was only 27% (n=83). The highest 

percentage of good glycaemic control were among male patients (29.1%), 

aged 60 and above (33.3%), educational level of primary school (35.4%) and 

those with monthly income group between RM1001 to RM1500 (32.0%). 

About three quarter of T2DM patient (n=224) had poor control of HbA1c 

(≥6.5%). Age (p=0.045) and working status (p=0.039) had significant 

relationship with the level of HbA1c. Dietary practice showed no significant 

relationship with the HbA1c level. 

Conclusions Effective interventional health education strategies are needed, focussing on 

modification of dietary behaviour in order to achieve glycaemic control 

among diabetic patients. 

Keywords Type 2 diabetes mellitus  -   diet practice  –  glycemic control  –  primary care 

clinic. 

 

 

  

PUBLIC HEALTH RESEARCH 



Glycaemic Control among Diabetes 

466 

INTRODUCTION 
Diabetes is a global epidemic with an increasing 

trend and causes significant health and economic 

burden especially in the developing countries. It is 

an important public health problem because of its 

high prevalence and detrimental sequelae. Type 2 

diabetes is now a common and serious global 

health problem, which, for most countries, has 

evolved in association with rapid cultural and 

social changes, ageing populations, increasing 

urbanization, dietary changes, reduced physical 

activity and other unhealthy lifestyle and 

behavioural patterns
1
. Control over these factors 

can reduce the risk of developing type 2 diabetes.  

According to the International Diabetes 

Institute, Malaysia has been classified as the fourth 

highest Asian countries in terms of diabetes 

mellitus prevalence. It was estimated that about 1.5 

million people suffered from diabetes mellitus in 

Malaysia in year 2006
2
. The National and Health 

Morbidity Survey in 2011 (NHMS, 2011) reported 

the national prevalence of diabetes in Malaysia as 

15.2% (95% CI:14.3-16.1), an increase of 6.9% as 

compared to NHMS II in 1996, with prevalence of 

8.3%
3,4

. The trend is believed to be contributed by 

multiple factors such as ageing population and 

urbanization that lead to unhealthy diet and lack of 

physical activities. Further, studies in Malaysia 

found that access to health educators, waist-hip 

ratio
5
, ethnicity, age, duration of diabetes

6
 have 

been associated with glycemic control. 

Studies showed that diet control can 

improve the glycaemic control
7
 and may reduce 

glycosylated haemoglobin (HbA1c) by 1.0% to 

2.0%
8,9

. Carbohydrate amount, glycemic index, and 

fibre
10

 are an important dietary practice in treating 

diabetes mellitus and may reduce the development 

of disease complications by improving risk factor 

profiles. 

Measurement of glycaemic proteins, 

primarily HbA1c, is widely used for routine 

monitoring of long-term glycaemic status in 

patients with diabetes mellitus. Achieving optimal 

glycaemic control among diabetic patients posed 

real challenge to health provider in the developing 

and developed countries. In Malaysia, a research 

conducted in government hospitals and health 

centers showed that from 828 respondents 

involved, only 18.5% had their diabetes 

controlled
11

. A similar study in Malaysia by Tan 

SL et al. in 2011, showed that only 16.4% of the 

respondents adhered to the dietary regimen 

provided by dietitians
12

. Studies in Mexico
13

 and 

Thailand
14

 showed non-compliance to diet control 

at 62.0% and 45.7% respectively. Therefore this 

study aims to determine the association of socio-

demography and diet practice with the HbA1c 

control among type 2 diabetes mellitus (T2DM) 

patients who received treatment from an outpatient 

government clinic in Kuala Lumpur. 

METHODS 
This cross-sectional study was conducted among 

T2DM patients attending a government diabetic 

outpatient health clinic in Kuala Lumpur. There 

were 1417 diabetic patients registered with the 

clinic. A total of 350 T2DM patients were included 

from the sampling frame, which were obtained 

from the clinic registry. Selections were based on 

all T2DM Malaysian citizens aged more than 18 

years old and seeking treatment from July to 

December 2009. The patients should have been 

receiving treatment at the clinic for at least one 

year to ensure they have received two sessions of 

consultation on dietary control and exercise by the 

family health doctors. Patients with dementia and 

communication problem were excluded from the 

study.  

Once the patients consented to join the 

study, they were interviewed by the researcher 

using a pre-tested structured questionnaire. The 

components of the questionnaire include patients’ 

information on socio-demographic data such sex, 

age, race, marital status, level of education, 

occupation, biochemical data, history of diabetes, 

dietary practice and other medical information. 

Information gathered related to dietary practice was 

done based on the recommendation in the Clinical 

Practice Guidelines on Management of Type 2 

Diabetes by Ministry of Health, Malaysia (2009) 
10

. 

A questionnaire was constructed on frequency of 

taking fast food, eating outside, and consumption 

of fruits and vegetables in a week. It also covered 

issues on adherence to doctor’s dietary advice, 

control of certain foods (sweet, fatty, oily) and 

sugary drink consumption. The questionnaire was 

pre-tested and piloted before commencement of 

data collection. Each interview session took 

approximately 45 minutes to 1 hour to complete. 

Anthropometric measurements such as 

weight (kg), height (m), and measurement of blood 

pressure were taken by the clinic nurses before 

patients were interviewed. Blood investigation such 

as fasting blood sugar (FBS), random blood sugar, 

blood cholesterol and HbA1c were taken on the 

same day.  For the purpose of this study, a good 

control of HbA1c was defined as having a level of 

HbA1c <6.5%, whereas a poor control of HbA1c 

was HbA1c ≥ 6.5% (HbA1c results within past 3 

months), as recommended by Ministry of Health 

Clinical Practice Guidelines (CPG) for T2DM
10

. 

Ethical approvals were obtained from Ethical 

Committee Faculty of Medicine and Health 

Sciences, University Putra Malaysia and Medical 

Research Ethics Committee, Ministry of Health 

Malaysia.  

Statistical analysis was carried out using 

Statistical Package for Social Sciences (SPSS, 

version 17). Descriptive statistics applied were 

mean, standard deviation and proportions wherever 

appropriate. Chi-square test was used to assess 
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statistical significance of the difference in the 

percentage of glycaemic control according to the 

categorical data of the independent variable. 

Multivariate analysis was carried out to determine 

the factors associated with the glycaemic control. A 

p value of less than 0.05 was considered 

statistically significant.  

 

RESULTS 
A total of 350 patients diagnosed with T2DM aged 

18 years and above who received treatment at the 

diabetic clinic was approached. However, only 307 

respondents consented to participate in this study 

(89% response rate). Majority of the respondents 

were Malay women (62%). Most of the T2DM 

patients were from the following category: aged 50 

years or above (78%), married (77%), attained 

secondary school education (50%), monthly 

household income of RM500 and below (36%) and 

not working/housewife (67%). Majority of 

respondents were diagnosed with T2DM for 5 

years or less (54%), while only 7% of the 

respondents suffered T2DM for more than 15 

years. The study also found that 62% of the 

respondents had close family member (parent or 

sibling) with diabetes (Table 1). 

 

Table 1 Relationship between socio-demographic characteristics with HbA1c control 

 

Socio-demographic characteristic 

 

Glycaemic control 

2 p-value HbA1c < 6.5%  

n=83 

HbA1c ≥6.5 %  

n=224 

Gender   0.393 0.531 

 Male 34 (29.1%) 83 (70.9%)   

 Female 49 (25.8%) 141 (74.2%)   

Age   8.059 0.045 

 < 40 years 1 (7.1%) 13 (92.9%)   

 40 - 49 years 9 (17.0%) 44 (83.7%)   

 50 - 59 years 31 (27.2%) 83 (72.8%)   

 ≥ 60 years 42 (33.3%) 84 (66.7%)   

Race   0.108 0.742 

 Malay 67 (27.5%) 177 (72.5%)   

 Non- Malay 16 (25.4%) 47 (74.6%)   

Marital Status   1.558 0.212 

 Married 60 (25.3%) 177 (74.7%)   

 Single/ widow/ widower 23 (32.9%) 47(67.1%)   

Education level   6.561 0.087 

 No formal education 6 (24.0%) 19 (76.0%)    

 Primary school 40 (35.4%) 73 (64.6%)   

 Secondary school 34 (22.4%) 118 (77.6%)   

 College / University 3 (17.6%) 14 (82.4%)   

Family income   3.130 0.536 

            ≤RM 500 33 (30.3%) 76 (69.7%)   

             RM 501-RM 1000 21 (25.0%) 63 (75.0%)   

             RM 1001-RM 1500 16 (32.0%) 34 (68.0%)   

             RM 1501-RM 2000 7 (17.9%) 32 (82.1%)   

             ≥ RM 2001 6 (24.0%) 19 (76.0%)   

Working   4.272 0.039* 

            Employed 20 (19.6%) 82 (80.4%)   

            Unemployed 63 (30.7%) 142 (69.3%)   

Notes: * p<0.05 was considered statistically significant  

 

 

Only 27% (n=83) of the patients had good 

HbA1c control, while the rest had high glycaemic 

reading 73% (n=224). This study found that mean 

SBP of the respondents was 137.3±21.3 mmHg and 

mean DBP was 75.3±10.9 mmHg. The median 

cholesterol, HDLC and mean LDLC was 1.2 

mmol/L (IQR: 0.4), and 3.3 + 1.0 mmol/L, 

respectively. For random blood sugar, the median 

value was 9.3 (IQR: 6.3) and Body Mass Index 

(BMI), 28.5 (IQR: 6.0). The study also showed that 

84% of respondents suffered other chronic diseases 

other than diabetes. Majority of respondents were 

diagnosed as having high blood pressure (81%) and 

heart disease (10%). 

About 80% of the respondents reported 

that they followed their doctor’s advice on diet 

control (Table 2). However, our analysis showed 

no significant association of dietary practice with 
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the HbA1c control (p = 0.474). Further analysis 

also showed that some of common dietary practices 

such as weekly consumption of fast food 

(2=4.007, p=0.135) and occasionally dining out 

(including take-away) (2=6.287, p=0.098) were 

not significantly related to HbA1c control. 

 

Table 2 Relationship between dietary practice with HbA1c control 

 

Dietary practice of 

respondents 

Glycaemic  control 2 p-value 

HbA1c<6.5% 

n(%) 

HbA1c≥6.5% 

n(%) 

  

Follow doctor’s diet advice   0.513 0.474 

Yes 64 (26.1%) 181 (73.9%)   

No 19(30.6%) 43 (69.4%)   

Frequency of taking fast 

food in a week 

  4.007 0.135 

1 time 6 (16.7%) 30 (83.3%)   

≥ 2 times 1 (10.0%) 9 (90.0%)   

Never 76 (29.1%) 185 (70.9%)    

Frequency of dining out (or 

take away food 

  6.287 0.098 

Every meals/ at least once a 

day 

6 (18.8%) 26 (81.3%)   

4 - 6 time a week 11 (26.2%) 31 (73.8%)   

Rarely 50 (25.5%) 146(74.5%)   

Never 16 (43.2%) 21 (56.8%)   

 

 

Chi-square analysis found no significant 

relationship between weekly consumption of fruit 

(2= 1.249, p = 0.741) and weekly consumption of 

vegetable (2= 1.949, p = 0.377) with HbA1c 

control (Table 3). 

 

Table 3 Relationship between food intake and food control in a week with HbA1c control 

 

Food intake and food 

control 

Glycaemic  Control 2 p-value 

HbA1c<6.5% 

n (%) 

HbA1c≥6.5% 

n (%)   

Frequency of taking fruit 

and vegetables 

    

Frequency of taking fruit   1.249 0.741 

Every day 25 (24.3%) 78 (75.7%)   

1 – 2 times 34 (30.4%) 78 (69.6%)   

3 – 4 times 21 (26.9%) 57 (73.1%)   

Never 3 (21.4%) 11 (78.6%)   

Frequency of taking 

vegetable 

  1.949 0.377 

Every day 63 (25.7%) 182 (74.3%)   

1 – 2 times 9 (39.1%) 14 (60.9%)   

3 -4 times 11(28.2%) 28 (71.8%)   

Never     

Type of foods controlled     

Sweet food   0.000 0.354 

 Yes 79 (27.5%) 208 (72.5%)   

 No 3 (50.0%) 3 (50.0%)   
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Fatty food   1.553 0.213 

 Yes 72 (27.0%) 195 (73.0%)   

 No 10 (38.5%) 16 (61.5%)   

Oily food   0.013 0.911 

 Yes 65 (28.1%) 166 (71.9%)   

 No 17 (27.4%) 45 (72.6%)   

Control all foods above   0.000 0.992 

 Yes 63 (28.0%) 162 (72.0%)   

 No 19 (27.9%) 49 (72.1%)   

 

 

The study also found no significant 

relationship between type of food control by the 

respondents and the HbA1c control: sweet foods 

(2= 0.000, p = 0.354), fatty foods (2= 1.553, p = 

0.213), oily foods (2= 0.013, p = 0.911), control 

of all of those foods (2= 0.000, p = 0.992). Based 

on the multivariate analysis, there was no 

significant association found between the variables 

studied with the glycemic control. 

 

DISCUSSION 
The prevalence of HbA1c control in our study was 

low (27%), compared to a study conducted in 

Kelantan by Tan, Juliana & Salinah in 2011 

(33%)
12

. Lower prevalence of control in our study 

might be contributed by the high recruitment of 

respondents aged more than 60 years old (41%). 

Old age has been associated with reduced 

pancreatic islet function and increase in insulin 

resistance
15

. Furthermore, the elderly are not able 

to engage in strenuous physical activities compared 

to the younger diabetic patients. Hence, both 

factors contributed to high blood sugar and 

uncontrolled diabetes. In contrast, Haliza et al. in 

2008 reported a lower prevalence of HbA1c control 

(19%), which was carried out at a government 

hospital and selected health centers
11

.  

Analysis showed that employment has a 

significant relationship with HbA1c control. This 

might be due to the difference in dietary pattern 

among the working and non-working respondents. 

Non-working respondents have more opportunity 

to prepare their own food and adhered to diabetic 

diet at home. The situation is different with the 

working respondents, where they would normally 

buy and eat food sold in stalls or restaurants. 

Normally foods sold outside has high glycaemic 

index, high in sugar, simple carbohydrate and less 

choice for a high fibre and low sugar diet. 

Several studies proved that risk factors 

such as family history, body fat distribution, age, 

gender, smoking and physical activity has a strong 

relationship with T2DM
16,17

. Significant 

relationship was seen between age and HbA1c 

level, where, as the age increased more respondents 

had poorer glycaemic control. The finding is in 

agreement with a study by Nor Shazwani et al. 

(2010) in another government health clinic in 

Cheras
18

. Their respondents (mean age 51.9±5.8 

years) also showed a poor glycaemic control and 

this was associated with physical inactivity
18

. Our 

finding on poor glycaemic control might be 

explained by declination in physical activity with 

increased age
18, 19, 20

. Lacked of physical strength
18

 

and perception of physical disabilities among older 

diabetic patients
20

. Studies conducted by Suhaiza et 

al. (2004)
21

, and Eid et al. (2003)
5
 locally and 

Haney and Yue-Fang (2007)
22

 in United State also 

found that increase in age is significantly correlated 

with poor HbA1c control
19,20,21

. On the other hand, 

Rothenbacher et al. (2003) presented that older 

respondents scored good glycaemic control 

compared to their younger counterparts. We might 

postulate that the older respondents are more 

motivated to control their diabetes, adhere to 

medication and control their diet since they stay at 

home most of the time compared to their younger 

counterpart
23

. 

Our study also found that variables such 

as gender, race, marital status, education, income 

and duration of diagnosis did not have a significant 

relationship with the level of HbA1c control. This 

concurred with the findings of Suhaiza et al. (2004) 

where gender, level of education, income, body 

mass index and duration of diagnosis were not 

significantly related to HbA1c control
21

. 

Studies conducted by Ismail et al. (2000) 

also found no significant relationship with 

socioeconomic status with HbA1c control
6
. 

Similarly, a study conducted by Hartz et al. (2006), 

found that gender, duration of diabetes diagnosed 

and body mass index did not have a significant 

relationship with HbA1c control
24

. 

Adhering to diet control and healthy 

eating habits are essential self-care management in 

order to achieve a good level of glycaemic control 

among patients with T2DM. This study showed 

that respondents’ self-reported compliance to diet 

as recommended by doctors is high (80%). 

However, this is in contrast to a study conducted in 

Saudi Arabia which it reported that only 40% of 

diabetic patients had good compliance with their 

diet
25

. However, there was no significant 

relationship between dietary compliance with 

HbA1c control. Respondents claimed to follow the 

doctors’ advice on diabetic control. This probably 
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shows an over reporting to suit the socially 

desirable expectation where they might want to 

present a good image of themselves during 

commencement of the study, comply to an 

acceptable values and answer to what they think 

the researcher expects
26

. 

The study showed no significant 

relationship between the frequency of fast food 

intake (p=0.135) and frequency of dining out in a 

week including take away with HbA1c control 

(p=0.098). In contrast, Pereire et al. (2005) showed 

that diabetics who frequently visited fast-food 

restaurant (more than twice a week) had a two-fold 

greater increase in insulin resistance
27

. For fruit and 

vegetable intake, the study found no significant 

relation between the frequency of fruit and 

vegetable intake to the HbA1c control. These 

findings are almost similar to a study conducted by 

Tan, Juliana & Salinah (2011), who found that self-

behaviour dietary control related with eating five or 

more servings of fruit and vegetable showed no 

relationship with HbA1c control
12

. Finding in this 

study also showed that the intake of sugary, fatty 

and oily foods did not have a significant 

relationship with HbA1c control. This is also 

similar to the study by Tan, Juliana & Salinah 

(2011) which found that self-behavior dietary 

control related with eating fewer sweet foods had 

no significant relationship with HbA1c control
12

. 

Findings showed that a larger sample size 

of respondents is needed to get a more constructive 

result. This study examined the outcome of 

doctor’s treatment related to diet control among 

T2DM patients in the clinic. A more 

comprehensive study is needed to determine the 

HbA1c control among T2DM patients treated 

specifically by a dietitian for a more concrete 

finding. 

 

CONCLUSIONS 
The prevalence of controlled type 2 diabetes found 

in this study was low. Although the study showed 

that dieting is closely related to effective food 

taking and control, however the percentage of 

patients with glycaemic control is still low. 

Findings from this study showed that the dietary 

practices of respondents with diabetes are 

inadequate and need improvement. Dietitians 

should be placed at all health clinics to meet the 

demand for health promotion, dietary education 

and sustain lifestyle changes in the growing 

number of diabetic patients.  

 

ACKNOWLEDGEMENTS 
We would like to thank the Director-General of 

Health Malaysia, for his kind support and granting 

permission to publish this study. This study was 

made possible through a research grant (BP00500) 

from the National Institutes of Health, Ministry of 

Health, Malaysia. 

REFERENCES 
1. World Health Organization. Prevention of 

diabetes mellitus. Technical Report Series 

no. 844. Geneva: World Health 

Organization, 1994. 

2. Institute for Public Health (IPH) 2008. 

The Third National Health and Morbidity 

Survey (NHMS III) 2006, vol. 2. Ministry 

of Health, Malaysia. 

3. Institute for Public Health (IPH) 2011. 

National Health and Morbidity Survey 

2011 (NHMS 2011), vol. ll: Non-

Communicable Disease; 2011: 188 pages. 

4. Institute for Public Health (IPH) 1996. 

The Second National Health and 

Morbidity Survey (NHMS II) 1996. 

Ministry of Health, Malaysia. 

5. Eid M, Mafauzy M, Faridah AR. 

Glycaemic control of type 2 diabetic 

patients on follow up at Hospital 

Universiti Sains Malaysia. Malays J Med 

Sci. 2003; 10(2): 40-49. 

6. Ismail IS, Wan Nazaimoon WM, Wan 

Mohamad WB, Letchuman R, 

Singaraveloo M, Pendek R, Faridah I, 

Rasat R, Shariff IH. & Khalid BAK. 

Socio-demographic determinants of 

glycaemic control in young diabetic 

patients in peninsular Malaysia. Diabetes 

Res Clin Pr. 2000; 47: 57-69. 

7. Pastor JG, Warshaw H, Daly A, Franz M, 

Kulkatni K. The evidence for the 

effectiveness of medical nutrition therapy 

in diabetes management. Diabetes Care. 

2002; 25 (3): 608-613.  

8. Pi-Sunyer FX., Maggio CA, McCarron 

DA, Reusser ME, Stern JS, Haynes RB, 

Oparil S, Kris-Etherton P, Resnick LM, 

Chait A. et al. Multicenter randomized 

trial of a comprehensive prepared meal 

program in type 2 diabetes. Diabetes Care. 

1999; 22 (2): 191-197.  

9. Kulkarni K, Castle G, Gregory R, Holmes 

A, Leontos C, Powers M, Snetselaar I, 

Splett P, Wylie-Rosett J. Nutrition 

Practice Guidelines for Type 1 Diabetes 

Mellitus positively affect dietitian 

practices and patient outcomes. The 

Diabetes care and education Dietetic 

Practice Group. J Am Diet Assoc. 1998; 

98(1): 62-70.  

10. Clinical Practice Guidelines. Management 

of Type 2 Diabetes Mellitus (4th edition). 

MOH/P/PAK/188.09 (GU). 2009. 

11. Haliza AM, Roslan Johari MG, 

Badrulnizam M, Rosidah SS, Teng SC, 

Saiful Safuan MS, Tahir A, Musliha D, 

Haznee N, Nadirah R. Management of 

Patients with Type II Diabetes Mellitus in 



International Journal of Public Health Research Vol 4 No 2 2014, pp (465-471) 

471 

MOH Hospitals and Health Centres. J 

Health Manag. 4(1): 73 - 87. 

12. Tan SL, Juliana S, Sakinah H. Dietary 

Compliance and its Association with 

Glycaemic Control among Poorly 

Controlled Type 2 Diabetic Outpatients in 

Hospital Universiti Sains Malaysia. Mal J 

Nutr. 2011; 17(3): 287-299. 

13. Hernandez-Ronquillo L, Tellez-Zenteno 

JF, Garduno-Espinosa J, Gonzalez-Acevez 

E. Factors associated with therapy 

noncompliance in type-2 diabetes patients. 

Salud Publica Mex. 2003; 45(3): 191–197.  

14. Howteerakul N, Suwannapong N, Rittichu 

C, Rawdaree P. Adherence to regimens 

and glycaemic control of patients with 

type 2 diabetes attending a tertiary 

hospital clinic. Asia Pac J Public Health. 

2007; 19 (1): 43–49.  

15. Kirkman MS, Jones Briscoe V, Clark N, 

Florez H, Haas LB, Halter JB, Huang ES,  

Korytkowski MT, Munshi MN, Odegard 

PS, Pratley RE, Swift CS. Diabetes in 

Older Adults: A Consensus Report. J Am 

Geriatr Soc. 2012; 60(12): 2342 – 2356.  

doi: 10.1111/jgs.12035.  

16. Meisinger C, Thorand B, Schneider A. 

Sex differences in risk factors for incident 

type 2 Diabetes mellitus: the MONICA 

Augsburg cohort study. Arch Intern Med. 

2002; 162: 82-89. 

17. Tuomilehto J, Lindstrom J, Eriksson JG 

etc. Prevention of type 2 Diabetes mellitus 

by changes in lifestyle among subjects 

with impaired glucose tolerance. New 

Engl J Med. 2001; 344:1343-1350. 

18. Nur Shazwani MN, Suzana S, Hanus 

Mastura Y, Lim CJ, The SC, Mohd 

Fauzee MZ, Lim HC, Dahlia S, Norliza 

M. Assessment of physical activity level 

among individuals with type 2 diabetes 

mellitus at Cheras Health Clinic, Kuala 

Lumpur. Mal J Nutr. 2001; 16(1):101-112. 

19. Center for Disease Control and 

Prevention. Prevalence of Health Care 

Providers asking older adults about their 

physical activity levels – United States. 

1998. Morb Mort Wkly Rep. 2002; 

51(19):412-420. 

20. Lawton J, Ahmad N, Hanna L, Douglas 

M, Hallowell N. ‘I can’t do any serious 

exercise’: barriers to physical activity 

amongst people of Pakistani and Indian 

origin type 2 diabetes. Health Edu Res. 

2005; 21(1):43-54. 

21. Suhaiza S, Ahmad Nasir M, Jeriah I, 

Abdul Aziz Al Safi I, Wan Mohammad 

WB  &  Mafauzy M. Glycaemic control 

among type 2 diabetic patients in 

Kelantan. NCD Malaysia. 2004; 3: 19-22. 

22. Haney W, Yue-Fang C. Factor associated 

with glyceamic control patients with type 

2 Diabetes mellitus in rural areas of the 

United States. Insulin. 2007; 2:134-141. 

23. Rothenbacher D, Rüter G, Saam S & 

Brenner H. Younger patients with type 2 

diabetes need better glycaemic control: 

results of a community-based study 

describing factors associated with a high 

HbA1c value. Br J Gen Pract. 2003; 53: 

389-391. 

24. Hartz A., Kent S, James P, Yinghui X, 

Kelly M & Daly. Factor that influence 

improvement for patients with poorly 

controlled type 2 diabetes. Diabetes Res 

Clin Pract. 2006; 74: 227-232. 

25. Khattab MS, Aboifotouh MA, Khan MY, 

Humaidi MA, Al-Kaldi YM. Compliance 

and control of diabetes in a family practice 

setting, Saudi Arabia. East Mediterr 

Health J. 1999; 755-765.  

26. Tooze J, Sabar A, Thompson F, Troiano 

R, Schatzkin A, Kipnis V. Psychosocial 

predictors of energy underreporting in a 

large doubly labelled water study. Am J 

Clin Nutr. 2004; 79 (5): 795–804. 

27. Pereire MA, Kartashov AI, Ebbeling CB, 

Van Horn L, Slattery ML, Jacob DR Jr, 

Ludwig DS. Fast-food habits, weight gain 

and insulin resistance (the CARDIA 

study): 15-year prospective analysis. 

Lancet. 2005; 365 (9453):36-42. 

 

 

 

 


