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ABSTRACT 

Background: The increasing prevalence of type 2 dia- 
betes mellitus (T2DM) poses a major public health 
challenge throughout the world. It is a major health- 
care issue among the elderly. This study was to iden- 
tify the association between the health promoting be-
haviors and the diabetic control of type 2 diabetes 
mellitus (T2DM) patients. Methods: Cross sectional 
and descriptive research designs were used in this 
study. Participants were enrolled from three medical 
centers in northern, central and southern Taiwan dur- 
ing August, 2010 and June, 2011. The instruments 
encompassed biochemical indicators, and the pre- 
liminary developed scale of diabetes mellitus and 
health promotion (DMHP). Results: A total of 323 
participants with T2DM were included in this study. 
The results showed 1) a high percentage of the par- 
ticipants used cigarette smoking, alcohol drinking 
and betel nut chewing, which were not conducive to 
adopting health promoting behaviors; 2) a high per- 
centage of patients showed abnormal blood glucose, 
dyslipidemia, and elevated blood pressure; 3) few of 
the participants practiced ideally health promoting 
behaviors; and 4) practicing health-promoting be- 
havior was positively associated with fasting blood 
glucose (FBG) and HbA1c levels. Conclusions: Pa- 
tients with higher health promotion scores had better 
diabetic control. Less physical activity was found 
among those addicted to cigarette, alcohol and betel 
nut consumption. The findings suggest that health care 
providers should assess health promoting behaviors 

first for each diabetic patient. 
 
Keywords: Type 2 Diabetes Mellitus (T2DM); 
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1. INTRODUCTION 

According to the statistics of Taiwan National Health In- 
surance, the prevalence of diabetes among Taiwanese 
adults aged 40 - 59 years is 11.4% and rises to 21.8% for 
people older than 60 years [1]. The mortality rate attrib- 
utable to diabetes has been increasing, indicating a wor- 
rying emerging problem. Since 1990, the mortality rate 
of diabetic patients has increased dramatically and has 
been one of the top five causes of death. The standard- 
ized mortality rate in accordance with the ICD-10 classi- 
fication was 26.6/105. It was higher than that of other 
developed countries including the USA (16.6/105), UK 
(5.3/105) and Japan (4.5/105) [1]. Evidence-based stud- 
ies on type 2 diabetes mellitus (T2DM) indicated that the 
mechanisms of pathogenesis of T2DM comprise 1) im- 
paired insulin secretion from pancreatic β-cells; 2) in- 
creased glucagon release from pancreatic α-cells; 3) ab- 
normal hepatic gluconeogenesis; 4) muscular insulin re- 
sistance; 5) increased renal glucose reabsorption; 6) im- 
paired insulin secretion attributable to elevated plasma 
levels of free fatty acids arising from increased lipolysis; 
7) incretin dysfunction (release/action) and 8) hyperinsu- 
linemia leading to attenuated and delayed responses in 
the hypothalamic satiety center due to dysfunction of 
cranial neurotransmitters [2,3]. 

The American Diabetes Association [4] published life- 
style modification behaviors for diabetic patients, which 
included healthy eating, being active, monitoring, taking 
medications, problem solving, and reducing risks. Stud- 
ies have demonstrated that “healthy eating” behaviors 
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could lead to significantly lower HbA1c levels among 
diabetic patients [4,5]. A weekly 150-minute moderate- 
intensity exercise can improve glycemic control. These 
exercises include cardiopulmonary function-improving 
activities such as brisk walking, biking, badminton, tai 
chi, and aerobics mediated by repeated exercise involv- 
ing large muscle groups [3,6]. “Taking medications” in- 
dicates oral anti-hyperglycemic agents and insulin injec- 
tions, alone or in combination, which can effectively as- 
sist diabetic patients to achieve glycemic control and 
reach target levels. Meanwhile, smoking cessation may 
reduce the incidence of diabetic complications [3,7]. 
Given that diabetic foot ulceration can affect up to 25% 
of diabetic patients through their lives [7,8], learning 
about foot care is also an important diabetes self-care 
behavior. In addition, periodontal disease has been con- 
sidered the sixth major diabetic complication, since pe- 
riodontal infection vitiates metabolic control of the con- 
dition [4,9]. Therefore, it is essential to promote oral hy- 
giene among diabetic patients. Studies have also found 
that patients with diabetes are more likely to develop 
depression. Hence, better outcomes of self management 
can be achieved through family and peer support [7,10]. 

The ideal of diabetic control was mainly assessed by 
measuring fasting blood glucose (FBG), glycated hemo- 
globin (HbA1c), blood pressure (BP), and low density 
lipoprotein-cholesterol (LDL-C) [1,4]. Reduced inci- 
dences of diabetes related complications have been re- 
ported when blood glucose, blood pressure and blood 
lipid are well controlled [4,11,12]. Some studies have 
shown that T2DM can be prevented or postponed by 
practicing the recommended healthy behaviors. For ex- 
ample, practicing of diabetes prevention programs in the 
USA and Finland have contributed to reducing the inci- 
dence rates by 58% [13-16]. From the standpoint of dia- 
betes related health education, the fundamental practices 
entailed by “improving healthy behaviors and self-man- 
agement of patients” have been repeatedly emphasized 
by experts. Although favorable health behaviors for pa- 
tients with T2DM have been suggested in many studies, 
the broad spectrum of study scopes was derived from 
various perspectives on diet, exercise, oral hygiene, foot 
care, risk taking, social support and self-care [5,17,18]. 
In consequence, no simplified instrument for assessing 
the association of health behaviors and related health 
status in daily practice was available. Multiple therapeu- 
tic approaches are required for diabetic patients rather 
than simply relying on medications. This concept has 
been widely reported by many investigators but is often 
ignored, especially in medically-oriented clinical units. 
Therefore, the purpose of this study was to identify the 
association between practicing health promoting behav- 
iors and diabetic control among T2DM patients. 

2. METHODS 

2.1. Study Design and Participants 

A cross-sectional survey and descriptive design were 
used in this study. The participants were selected by 
purposive sampling in three medical centers in Northern, 
Central and Southern Taiwan during the period between 
August, 2010 and June, 2011. The inclusion criteria were: 
1) patients diagnosed with T2DM by physicians; 2) 
adults aged 20 years and over; 3) patients fully inde- 
pendent in managing their daily lives; 4) patients able to 
complete the questionnaires by either self-administration 
or interview in Mandarin and Hokkien dialects; and 5) 
patients who agreed to sign an informed consent before 
being enrolled, after comprehensive explanation of the 
study. 

2.2. Instruments 

Demographic data, including gender, age, marital 
status, residential type, educational attainment and per- 
sonal histories of cigarette smoking, alcohol consump- 
tion and betel nut chewing were collected. 

Health promoting behavior was measured using the 
type 2 Diabetes Mellitus Health Promotion (DMHP) 
Scale and was preliminarily developed in this study. Face 
validity was examined by a critical review of the litera- 
ture, professional critiques and pilot trials. Eleven ex- 
perts were involved in the professional critiques and a 
content validity index (CVI) of 0.97 was obtained. A 
5-point scale was used to cover the range between “never” 
and “always”. After the exploratory factor analysis, the 
simplified version of the DMHP was made up of six di- 
mensions of factor structures: exercise behavior, risk 
reducing, enjoy-life, stress-management, health respon- 
sibility and a healthy eating. The final version of the 
DMHP scale consisted seven items related to “exercise” 
behaviors (e.g. 150 minutes of cumulative exercise per 
week, or daily 30-minute periods of exercise for five 
days, or indoor exercise activities during bad weather), 
seven items on “risk reducing” behaviors (e.g. examining 
the feet daily for redness and for swelling as well as 
cracks, inspecting the inside of shoes before wearing). In 
addition, there were four items associated with “enjoy 
life” behaviors (e.g. belief in meaningful life, I am con- 
tent with myself), four related to “stress management” 
behaviors (e.g. arrangement for medication, try to under- 
stand the reasons, continue to work after diagnosis, and 
getting relaxation from bad moods), three related to 
“health responsibility” behaviors (e.g. regular outpatient 
visits, having eyes and cholesterol examined periodically, 
brushing teeth after eating) and five concerning “healthy 
eating”-related behaviors (e.g. 1-2 dishes of vegetables 
every day, avoidance of high fat foods). The internal 
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consistency revealed that Cronbach’s α coefficient was 
0.90, alpha coefficients for the subscales ranged from 
0.63 to 0.88, and the total variance explained was deter- 
mined as 58.4%. 

Diabetic control was assessed by a BP measurement 
on the day of interview and the results of the latest blood 
laboratory tests within three months. According to the 
guidelines of the Diabetes Association of the Republic of 
China [12] and ADA [4], the ideal health indicators were 
determined by the biochemical indicators of FBG 90 ~ 
130 mg/dl, HbA1c 7%, BP 130/80 mmHg, and LDL-C 
100 mg/dl. 

2.3. Ethical Issues and Procedure 

Before this study was commenced, the interviewing pro- 
cedures in compliance with privacy protection and ethi- 
cal considerations were approved by the researchers’ 
Institutional Review Board (Chang Gung Memorial Hos- 
pital, No 98-1452B). The study objectives were explained 
in detail by interviewers from four senior certified dia- 
betes educators. Signed informed consents were obtained 
from those who agreed to participate in the study. 

2.4. Statistical Analysis 

Descriptive and inferential statistics were processed us- 
ing SPSS 15.0 software. Demographic variables, total 
DMHP scores, and subtotal scores of behaviors related to 
“exercise”, “risk reducing”, “enjoy life”, “stress man- 
agement”, “health responsibility” and “healthy eating” 
were analyzed by t-tests or one-way ANOVA. The rela- 
tionships between DMHP scores and diabetic control 
were evaluated by Pearson’s product moment correlation 
coefficient. 

3. RESULTS 

3.1. Demographic Characteristics 

Among the total of 327 participants with T2DM, four 
failed to complete the questionnaires, hence the valid 
data were 323 subjects. Findings show that the partici- 
pants were mostly male (65.9%) and the average age was 
59.33 years (SD = 11.58). The mean duration of diabetes 
was 8.56 years (SD = 7.57) and the mean BMI was 25.81 
(SD = 4.12). Most participants were overweight (67%), 
50.4% had only primary school education or less. There 
were 15.8%, 23.6% and 9.9% still using the cigarette, 
alcohol and betel-nut, respectively. Blood glucose tests 
revealed abnormal FBG in 63.8% of the participants. An 
increase in HbA1c (≧7%) was found in 67.2%, among 
whom 21.8% had HbA1c levels higher than 9%. Abnor- 
mal BP and disordered LDL-C were found in 67.5% and 
47.2% of the participants, respectively. 

Regarding the practice of health-promoting behaviors, 
(Table 1) shows that 10 behaviors were rated below 3, a 
frequency between “never and sometimes”, including 
four items related to “exercise” behaviors (e.g. willing to 
do exercise during bad weather), five associated with 
“risk reducing” behaviors (e.g. daily inspection of feet 
and toes, teeth brushing or flossing after meals) and one 
related to “healthy eating” behaviors. In general, 22 of 
the 30 items were practiced at a frequency under usually. 
Only eight behaviors were rated as “usually and always”, 
including “e.g. I am content with myself; after having 
been diagnosed with diabetes, I continue my activities 
with friends”. 

3.2. Relationships between Cigarette Smoking, 
Alcohol Drinking, Betel-Nut Chewing and 
Health-Promoting Behaviors 

Higher scores in “healthy eating” behaviors were found 
in females than males (p < 0.01) (Table 2). Those younger 
than 50 years revealed a higher score in “risk reducing” 
behaviors than the other age groups (p < 0.001). In the 
“health responsibility” dimension, the group aged 60 - 
69.9 years showed better performance than the group 
aged over 70 years (p < 0.05). Married participants re- 
vealed higher scores in “enjoy life” (p < 0.05) and “stress 
management” (p < 0.05) than single participants. Col- 
lege-educated participants showed higher total DMHP (p 
< 0.001), “risk reducing” (p < 0.001) and “healthy eat- 
ing” (p < 0.001) scores. 

(Table 3) shows that non-smoking participants had 
higher total DMHP scores (p < 0.05) and behaviors re- 
lated to “healthy eating” (p < 0.01) than smokers. “Never” 
or “sometimes” alcohol drinkers revealed significantly 
higher scores in “stress management” behaviors than 
“usually” drinkers (p < 0.05). Participants who “never” 
chewed betel nuts showed significantly higher scores in 
total DMHP (p < 0.05) and “exercise” (p < 0.05) than 
those who were currently addicted to betel nut chewing 
(p < 0.05). 

3.3. Health-Promoting Behaviors Associated 
with Diabetic Control 

In general, six dimensions and the total DMHP score 
were negatively associated with FBG and HbA1c (Table 
4). Additionally, participants with higher scores of “ex- 
ercise” behaviors had lower FBG (p < 0.05) and HbA1c 
(p < 0.001). There was a negative correlation between 
“exercise” behaviors and systolic pressure, diastolic pres- 
sure and LDL-C, although these results did not reach 
statistical significance. The “risk reducing” behavior scores 
showed significant negative correlation to the FBG levels 
(p < 0.05) and systolic pressure (p < 0.05). Higher “enjoy 
life” scores were associated with lower levels of HbA1c 
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Table 1. Frequency of practicing health promoting behaviors. 

Never Some-times Half Usually Always 
Variables 

N (%) 
Mean ± SD

1) I spare time for exercise… 78 (24.1) 92 (28.5) 26 (8.0) 45 (13.9) 82 (25.4) 2.88 ± 1.55
2) I still continue doing exercise… 70 (21.7) 42 (13.0) 28 (8.7) 40 (12.4) 143 (44.3) 3.45 ± 1.64
3) I do 150 minutes every week… 85 (26.3) 66 (20.4) 18 (5.6) 36 (11.1) 118 (36.5) 3.11 ± 1.68
4) Even a lot of work, I still do exercise… 136 (42.1) 64 (19.8) 20 (6.2) 26 (8.0) 77 (23.8) 2.52 ± 1.64
5) On bad-weather days, I do exercise… 82 (25.4) 68 (21.1) 104 (32.2) 34 (10.5) 35 (10.8) 2.60 ± 1.27
6) I eat something first before exercise… 69 (21.4) 77 (23.8) 14 (4.3) 63 (19.5) 100 (31.0) 3.15 ± 1.59
7) I do exercise with my family… 84 (26.0) 98 (30.3) 50 (15.5) 37 (11.5) 54 (16.7) 2.63 ± 1.41
8) I check my toes and feet… 136 (42.1) 38 (11.8) 39 (12.1) 43 (13.3) 67 (20.7) 2.59 ± 1.61
9) I get information about diabetes … 45 (13.9) 74 (22.9) 86 (26.6) 85 (26.3) 33 (10.2) 2.96 ± 1.21
10) I brush my teeth after meals… 171 (52.9) 44 (13.6) 35 (10.8) 33 (10.2) 40 (12.4) 2.15 ± 0.08
11) I check the nutrition ingredients… 176 (54.5) 33 (10.2) 43 (13.3) 28 (8.7) 43 (13.3) 2.16 ± 1.49
12) Before I wear shoes, I check any pieces 82 (25.4) 61 (18.9) 27 (8.4) 45 (13.9) 108 (33.4) 3.11 ± 1.64
13) I wear slippers indoor and shoes outdoor. 20 (6.2) 62 (19.2) 57 (17.6) 60 (18.6) 124 (38.4) 3.64 ± 1.33
14) I do foot and ankle exercises every day 99 (30.7) 77 (23.8) 47 (14.6) 52 (16.1) 48 (14.9) 2.61 ± 1.44
15) I consider my life to be meaningful 4 (1.2) 14 (4.3) 55 (17.0) 143 (44.3) 107 (33.1) 4.04 ± 0.89
16) I am content with myself… 8 (2.5) 13 (4.0) 61 (18.9) 144 (44.6) 97 (30.0) 4.21 ± 0.94
17) I pay much attention to my health… 5 (1.5) 8 (2.5) 44 (13.6) 124 (38.4) 142 (44.0) 3.96 ± 0.88
18) I arrange my daily life well… 16 (5.0) 11 (3.4) 34 (10.5) 57 (17.6) 205 (63.5) 4.31 ± 1.11
19) A bad mood, I try to be relaxed 19 (5.9) 21 (6.5) 40 (12.4) 24 (7.4) 219 (67.8) 4.25 ± 1.24
20) I try to understand the reasons… 16 (5.0) 27(8.4) 47 (14.6) 31 (9.6) 202 (62.5) 4.16 ± 1.24
21) I continue to work… 11 (3.4) 20 (6.2) 26 (8.0) 64 (19.8) 202 (62.5) 4.32 ± 1.08
22) I keep the activities with friends… 12 (3.7) 27 (8.4) 23 (7.1) 72 (22.3) 189 (58.5) 4.24 ± 1.13
23) I have my eyes examined periodically… 33 (10.2) 57 (17.6) 42 (13.0) 104 (32.2) 87 (26.9) 3.48 ± 1.33
24) I have cholesterol examined… 15 (4.6) 38 (11.8) 60 (18.6) 125 (38.7) 85 (26.3) 3.70 ± 1.12
25) I visit doctor periodically… 5 (1.5) 5 (1.5) 15 (4.6) 53 (16.4) 245 (75.9) 4.63 ± .78
26) I control my diet while eating outside… 57 (17.6) 45 (13.9) 58 (18.0) 85 (26.3) 78 (24.1) 3.25 ± 1.42
27) I avoid eating food in high fat… 24 (7.4) 54 (16.7) 126 (39.0) 72 (22.3) 47 (14.6) 3.20 ± 1.11
28) I concern my blood sugar… 27 (8.4) 35 (10.8) 54 (16.7) 144 (44.6) 63 (19.5) 3.56 ± 1.17
29) I have a balanced diet 70 (21.7) 102 (31.6) 49 (15.2) 56 (17.3) 46 (19.2) 2.71 ± 1.36
30) I eat 1-2 dishes of vegetable every day. 4 (1.2) 68 (21.1) 111 (34.4) 71 (22.0) 69 (21.4) 3.41 ± 1.08

 
Table 2. Association of demographic characteristics and health promoting behaviors. 

Exercise Risk reducing Enjoy life Stress Responsibility Healthy Eating DMHP1 
Variables 

Mean ± SD 

Gender 
Female 
Male 

T value 
Scheffe 

 
20.72 ± 7.7 
20.13 ± 8.2 

0.621 
 

 
21.54 ± 5.8 
20.89 ± 6.2 

0.910 
 

 
16.53 ± 2.7 
16.51 ± 3.0 

0.060 
 

 
16.95 ± 3.7 
16.97 ± 3.7 

0.040 
 

 
11.83 ± 2.4 
11.81 ± 2.6 

0.051 
 

 
17.05 ± 3.9 
15.66 ± 3.9 

3.041** 
1 > 2 

 
104.61 ± 19.1
101.97 ± 19.2

1.174 
 

Age (year) 
≦49.9 

50 ~ 59.9 
60 ~ 69.9 
≧70.0 
F value 
Scheffe 

 
19.98 ± 7.6 
19.41 ± 8.3 
10.78 ± 8.2 
21.28 ± 7.6 

0.806 
 

 
24.07 ± 6.7 
21.23 ± 5.4 
20.77 ± 5.7 
17.49 ± 6.1 

8.496*** 
1 > 2, 3, 4 

 
16.30 ± 3.4 
16.59 ± 2.4 
16.52 ± 3.0 
16.60 ± 2.6 

0.143 
 

 
13.81 ± 4.1 
17.27 ± 3.1 
17.12 ± 3.5 
16.25 ± 4.4 

1.011 
 

 
11.72 ± 2.9 
12.05 ± 2.4 
12.07 ± 2.3 
10.92 ± 2.3 

3.057* 
3 > 4 

 
16.23 ± 4.2 
16.12 ± 3.7 
16.18 ± 4.0 
15.94 ± 4.0 

0.058 
 

 
105.11 ± 22.2
102.67 ± 17.5
103.45 ± 19.0
99.49 ± 18.9 

0.848 
 

Marital-status 
Single 

Married 
Others 
F value 
Scheffe 

 
19.25 ± 6.7 
20.44 ± 8.2 
19.45 ± 7.1 

0.271 
 

 
21.60 ± 6.5 
21.11 ± 6.1 
20.18 ± 5.3 

0.193 
 

 
15.05 ± 3.9 
16.66 ± 2.7 
15.18 ± 3.3 

4.243* 
 

 
14.95 ± 4.8 
17.16 ± 3.5 
15.55 ± 4.7 

4.354* 
2 > 1 

 
11.15 ± 3.0 
11.86 ± 2.5 
11.82 ± 1.5 

0.764 
 

 
16.50 ± 4.2 
16.16 ± 3.9 
14.64 ± 2.8 

0.896 
 

 
98.50 ± 25.5 

103.40 ± 18.7
96.82 ± 16.1 

1.182 
 

Education 
Illiterate 
≦primary 
Secondary 
≦College 

F value 
Scheffe 

 
18.92 ± 8.2 
20.02 ± 8.2 
20.20 ± 8.3 
23.49 ± 6.0 

2.140 
 

17.64 ± 5.0 
19.86 ± 5.6 
21.91 ± 6.3 
26.06 ± 4.1 
14.883*** 
3 > 1, 2 

4 > 1, 2, 3 

 
16.60 ± 2.6 
16.14 ± 3.0 
16.72 ± 2.7 
17.34 ± 2.7 

1.997 
 

 
16.28 ± 4.0 
17.14 ± 3.6 
16.84 ± 3.9 
17.57 ± 2.6 

0.762 
 

 
10.84 ± 2.5 
11.81 ± 2.3 
11.91 ± 2.5 
12.34 ± 2.8 

1.881 
 

 
15.28 ± 4.3 
15.76 ± 3.6 
16.06 ± 4.1 
18.51 ± 3.5 

5.349** 
4 > 1, 2, 3 

 
95.56 ± 20.7 

100.72 ± 17.2
103.65 ± 20.1
115.31 ± 14.5

7.268*** 
4 > 1, 2, 3 

1DMHP: Total score of diabetes mellitus and health promotion. *p < 0.05; **p < 0.01; ***p < 0.001. 
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Table 3. Association between cigarette, alcohol, betel-nut consumption and health promoting behaviors. 

Exercise Risk reducing Enjoy life Stress Responsibility Healthy eating DMHP1 
Variables 

M ± SD 

Cigarette user 
1) Never 
2) Quit 
3) Current 
F 
Scheffe 

 
20.68 ± 7.7 
21.18 ± 8.2 
17.71 ± 8.6 

3.389* 

 

 
21.50 ± 5.8 
20.68 ± 6.2 
20.27 ± 6.8 

1.081 
 

 
16.62 ± 2.8 
16.68 ± 2.8 
15.84 ± 3.4 

1.663 
 

 
17.17 ± 3.6 
17.10 ± 3.4 
16.00 ± 4.2 

2.134 
 

 
11.95 ± 2.4 
11.73 ± 2.4 
11.43 ± 2.9 

0.942 
 

 
16.60 ± 3.7 
16.04 ± 4.1 
14.51 ± 4.0 

5.937** 
1 > 3 

 
104.52 ± 18.5
103.42 ± 17.7
95.76 ± 22.3 

4.351* 
1 > 3 

Alcohol user 
1) Never 
2) Quit 
3) Sometimes 
4) Usually 
F 
Scheffe 

 
20.72 ± 7.8 
20.57 ± 8.5 
19.37 ± 7.9 
18.41 ± 9.6 

0.772 
 

 
20.78 ± 6.0 
21.23 ± 6.4 
22.08 ± 6.0 
18.82 ± 5.9 

2.567 
 

 
16.73 ± 2.8 
16.11 ± 2.6 
14.29 ± 4.7 
13.76 ± 2.4 

4.314** 
1, 2 > 4 

 
17.20 ± 3.6 
16.87 ± 3.6 
17.02 ± 3.1 
14.29 ± 4.7 

3.382* 
1 > 4 

 
11.77 ± 2.5 
11.53 ± 2.8 
12.48 ± 2.1 
10.94 ± 2.5 

2.329 
 

 
16.32 ± 4.0 
15.34 ± 3.8 
16.73 ± 3.8 
14.12 ± 4.1 

2.776* 
 

 
103.50 ± 19.0
101.66 ± 19.0
105.15 ± 17.7
90.88 ± 23.3 

2.676* 

Betel nut user 
1) Never 
2) Quit 
3) Current 
F 
Scheffe 

 
20.81 ± 7.6 
20.08 ± 8.2 
17.03 ± 9.4 

3.176* 
1 > 3 

 
21.46 ± 6.0 
20.29 ± 6.4 
19.38 ± 5.8 

2.163 
 

 
16.64 ± 2.8 
16.21 ± 3.1 
15.91 ± 2.9 

1.217 
 

 
17.09 ± 3.6 
16.69 ± 3.8 
16.59 ± 3.7 

0.433 
 

 
11.91 ± 2.5 
11.63 ± 2.1 
13.31 ± 3.0 

0.962 
 

 
16.38 ± 4.0 
15.69 ± 3.7 
14.69 ± 3.7 

3.021 
 

 
104.28 ± 19.0
100.58 ± 17.4
94.912 ± 1.1 

3.837* 
1 > 3 

Scheffe post hoc two-tailed. *p < 0.05; **p < 0.01; ***p < 0.001; 1DMHP: Total score of diabetes mellitus and health promotion. 

 
Table 4. The relationships between health promoting behaviors and diabetes control. 

Variables A1C FBG1 SBP2 DBP3 LDL-C4 

Exercise behaviors −0.215*** −0.142* −0.005 −0.027 −0.038 

Risk reducing −0.109 −0.148* −0.115* −0.065 −0.024 

Enjoy life −0.166** −0.050 −0.037 −0.031 0.153* 

Stress management −0.189** −0.043 −0.022 −0.097 0. 001 

Health responsibility −0.262*** −0.036 0.007 −0.037 0.079 

Healthy eating −0.122* −0.085 −0.168** −0.135* 0.082 

Total score of DMHP −0.249*** −0.150* −0.082 −0.088 0.023 
*p < 0.05; **p < 0.01; ***p < 0.001, Pearson correlation, two-tailed. 1FBG: fasting blood glucose; 2SBP: systolic blood pressure; 3DBP: diastolic blood pressure; 
4LDL-C: low density lipoprotein-cholesterol. 

 
(p < 0.01) and LDL-C (p < 0.05). The scores for “stress 
management” (p < 0.01) and “health responsibility” be- 
haviors (p < 0.001) were also significantly negative cor- 
related with HbA1c. In addition, higher “healthy eating” 
scores were negatively associated with HbA1c (p < 0.05), 
systolic pressure (p < 0.01) and diastolic pressure (p < 
0.05). Furthermore, the total DMHP scores showed neg- 
ative correlations with both HbA1c (p < 0.001) and FBG 
(p < 0.05). 

4. DISCUSSION 

Although the subjects were non-randomly selected in 
medical centers, the demographic data were consistent 
with some previous domestic studies [9,17]. For example, 
higher percentages of males (65.9%) and those with low 
educational attainment were observed; many participants 
were persistently addicted to cigarette smoking, alcohol 
drinking and betel nut chewing. This study also found 
that if participants did not indulge in cigarette smoking, 
alcohol drinking and betel nut chewing, they engaged in 

more health-promoting behaviors. Health care providers 
should note that subjects with any of the three addictions 
are not inclined to practice health-promoting behaviors. 
Therefore, appropriate individually-tailored strategies are 
required. Some studies have shown that addiction to 
nicotine, alcohol and betel nuts may negatively affect the 
control of vasculopathy, blood glucose and blood lipids 
for diabetic patients [19]. However, abstinence from 
these three addictions was still impossible for many par- 
ticipants. This might be explained by the fact that most 
socio-economically disadvantaged individuals exhibit 
higher rates of smoking and lower rates of smoking ces- 
sation [20]. Therefore, further in-depth investigation is 
needed to develop effective strategies to help diabetic 
patients to reduce or quit smoking and betel nut chewing. 

High percentages of participants with abnormal FBG 
(63.8%), HbA1c (67.2%) and BP (67.5%) were found in 
this study. These findings raised concerns about the par- 
ticipants sourced from medical centers and whether they 
were more ill. Similar results were reported in a study 
related to T2DM patients mainly from primary health- 
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care institutions in the communities of central and south- 
ern Taiwan, which showed that patients diagnosed for an 
average duration of nine years had abnormal FBG, 
HbA1c and BP in 58%, 57.1% and 68.1% of cases, re- 
spectively [21]. It also suggested that patients with dia- 
betes were all poorly controlled in community healthcare 
institutions or medical centers. Future research is needed 
to investigate the causes of persistent high rates of ab- 
normal indicators, since the government has invested 
huge amounts of manpower and funding in the health 
care system for the treatment of diabetic patients. 

Female participants showed better performance in 
“healthy eating” behaviors than males in this study, which 
is consistent with the results of previous studies demon- 
strating better self-care behaviors in women with diabe- 
tes [22]. Some papers have reported that better self-care 
behaviors are associated with those who live with and are 
supported by their families [17]. In this study, we ob- 
served similar results showing that spouse-accompanied 
participants had higher scores in “stress management” 
behaviors. In agreement with the outcomes of previous 
studies, we also found that participants with higher edu- 
cational attainment had better health promoting behav- 
iors [9]. Therefore, it is suggested that the future imple- 
mentation programs for promoting healthy behaviors 
should emphasis on those who are male, older, with 
lower educational attainment and insufficient family sup- 
port. 

In general, better control of HbA1c was associated 
with more active health promoting behaviors, including 
“exercise”, “enjoy” life, “stress management”, “health 
responsibility” and “healthy eating”. It was consistant 
with the conclusions of other studies [23]. For example, 
“healthy eating” behaviors significantly lowered HbA1c 
levels [24]. Diabetic patients could achieve and maintain 
significantly better glycemic control, lowering the risk of 
cardiovascular diseases, managing body weight and re- 
ducing the levels of FBG and HbA1c by regular exercise 
[25]. In addition, Gleeson-Kreig et al. [18] indicated that 
those with stronger family and social support presented 
better self-care behaviors. However, we only observed 
eight items of health-promoting behaviors performed at 
“always” frequency in this study (Table 2). Therefore, 
continuous interventions on health-promoting behaviors 
still need to be strengthened for T2DM patients in medi- 
cal centers.  

The study was limited by certain factors: all the sub- 
jects were medical center-based, sampling was non-ran- 
domized, survey design was cross-sectional, and analysis 
was descriptive. In consequence, inferences from the 
results and causal explanations were restricted. For a 
future study, it is suggested that T2DM patients from 
communities are included in the sampling. Differences 
between urban and rural areas as well as socio-economic 

background should also be considered. A study design in 
conjunction with patients from communities, giving in- 
dividualized health-promoting behaviors oriented by dif- 
ferent backgrounds, may more substantially indicate the 
effectiveness of the DMHP Scale in assessing the health 
status of T2DM patients. 

5. CONCLUSION 

This study indicated that practicing health-promoting 
behaviors led to better control of FBG and HbA1c. Many 
participants were still addicted to cigarette smoking, al- 
cohol drinking and betel nut chewing, which are not 
conducive to practicing health promoting behaviors. 
Further, the proportion of participants who often prac- 
ticed health promoting behaviors remained low. There- 
fore, health care providers should assess health promot- 
ing behaviors for each diabetic patient before giving any 
counseling. 

 

REFERENCES 

[1] Department of Health (DOH), Executive Yuan, Taiwan 
(2001) Annual report for health statistics of national 
health insurance. 
http://www.doh.gov.tw/CHT2006/DM/DM2_2_p02.aspx
?class_no=440&now_fod_list_no=11587&level_no=3&d
oc_no=79126 

[2] DeFronzo, R. (2009) From the triumvirate to the ominous 
octet: A new paradigm for the treatment of type 2 diabe- 
tes mellitus. Diabetes, 58, 773. 
doi:10.2337/db09-9028 

[3] World Health Organization (WHO) (2011) Diabetes. 
http://www.who.int/topics/diabetes_mellitus/en/ 

[4] American Diabetes Association (ADA) (2008) Standards 
of medical care in diabetes. Diabetes Care, 32, S62-S63. 

[5] Aikens, J.E., Bingham, R., Piette, J.D. (2005) Patient- 
provider communication and self-care behavior among 
type 2 diabetes patients. The Diabetes Educator, 31, 681- 
690. doi:10.1177/0145721705280829 

[6] Haskell, W.L. and Lee, I.M. (2007) Physical activity and 
public health: Updated recommendation for adults from 
the American college of sports medicine and the Ameri- 
can Heart Association. Circulation, 116, 1081-1093. 
doi:10.1161/CIRCULATIONAHA.107.185649 

[7] Miller, D.K. and Fain, J.A. (2006) Diabetes self-manage- 
ment education. NCNA, 41, 655-666. 
doi:10.1016/j.cnur.2006.07.010 

[8] Singh, N., Armstrong, D.G. and Lipsky, B.A. (2005) Pre- 
venting foot ulcers in patients with diabetes. JAMA, 293, 
217-228. doi:10.1001/jama.293.2.217 

[9] Wang, H.F., Tang, W.R. and Liu, H.E. (2008) Related 
factors of diabetes mellitus disease features and quality of 
life: The report of a regional teaching hospital in central 
Taiwan. Endocrinology & Diabetology, 21, 1-15. 

[10] Scollan-Koliopoulos, M. (2004) Consideration for lega- 

Copyright © 2013 SciRes.                                                                       OPEN ACCESS 

http://www.doh.gov.tw/CHT2006/DM/DM2_2_p02.aspx?class_no=440&now_fod_list_no=11587&level_no=3&doc_no=79126
http://www.doh.gov.tw/CHT2006/DM/DM2_2_p02.aspx?class_no=440&now_fod_list_no=11587&level_no=3&doc_no=79126
http://www.doh.gov.tw/CHT2006/DM/DM2_2_p02.aspx?class_no=440&now_fod_list_no=11587&level_no=3&doc_no=79126
http://dx.doi.org/10.2337/db09-9028
http://www.who.int/topics/diabetes_mellitus/en/
http://dx.doi.org/10.1177/0145721705280829
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.185649
http://dx.doi.org/10.1016/j.cnur.2006.07.010
http://dx.doi.org/10.1001/jama.293.2.217


C.-P. Chen et al. / Open Journal of Nursing 3 (2013) 274-280 

Copyright © 2013 SciRes.                                                                      

280 

 OPEN ACCESS 

cies about diabetes and self-care for the family with a 
multigenerational occurrence of type 2 diabetes. Nursing 
& Health Sciences, 6, 223-227. 
doi:10.1111/j.1442-2018.2004.00196.x 

[11] American Association of Diabetes Educators (AADE) 
(2008) AADE7TM Self-Care Behaviors. The Diabetes 
Educator, 34, 445-449. doi:10.1177/0145721708316625 

[12] The Diabetes Association of the Republic of China (2010) 
Clinical care guidelines for diabetes. The Diabetes Asso-
ciation of the Republic of China, Taipei. 

[13] Hamman, R.F., Wing, R.R. and Edelstein, S.L. (2006) 
Effect of weight loss with lifestyle intervention on risk of 
diabetes. Diabetes Care, 29, 2102-2107. 
doi:10.2337/dc06-0560 

[14] Laaksonen, D.E., Lindstrom, J. and Lakka, T.A. (2005) 
Physical activity in the prevention of type 2 diabetes: The 
Finnish diabetes prevention study. Diabetes, 54, 158-165. 
doi:10.2337/diabetes.54.1.158 

[15] Knowler, W.C., Barrett-Connor, E. and Fowler, S.E. (2002) 
Reduction in the incidence of type 2 diabetes with life- 
style intervention or metformin. The New England Jour- 
nal of Medicine, 346, 393-403. 
doi:10.1056/NEJMoa012512 

[16] Tuomilehto, J., Lindstro, J. and Eriksson, J.G. (2001) Pre- 
vention of type 2 diabetes mellitus by changes in lifestyle 
among subjects with impaired glucose tolerance. The 
New England Journal of Medicine, 344, 1343-1350. 
doi:10.1056/NEJM200105033441801 

[17] Chang, H.Y., Chiou, C.J. and Lin, M.C. (2004) A popula- 
tion study of the self-care behaviors and their associated 
factors of diabetes in Taiwan: Results from the 2001 na- 
tional health interview survey in Taiwan. Preventive Me- 
dicine, 40, 344-348. doi:10.1016/j.ypmed.2004.06.012 

[18] Gleeson-Kreig, J., Bernal, H. and Woolley, S. (2002) The 
role of social support in the self-management of diabetes 

mellitus among a Hispanic population. Public Health 
Nursing, 19, 215-222. 
doi:10.1046/j.0737-1209.2002.19310.x 

[19] Kim, J., Kim, K. and Moon, J. (2011) Alcohol use be- 
haviors and risk of metabolic syndrome in South Korean 
middle-aged men. BMC Public Health, 11, 489. 
doi:10.1186/1471-2458-11-489 

[20] Harwood, G.A., Salsberry, P. and Ferketich, A.K. (2007) 
Cigarette smoking, socioeconomic status, and psychoso- 
cial factors: Examining a conceptual framework. Public 
Health Nursing, 24, 361-371. 
doi:10.1111/j.1525-1446.2007.00645.x 

[21] Chen, M.Y., Huang, W.C., Peng, Y.S., Guo, J.S., Chen, 
C.P., Jong, M.C. and Lin, H.C. (2011) Effectiveness of a 
health promotion program for farmers and fishermen with 
type 2 diabetes in Taiwan. Journal of Advanced Nursing, 
67, 2060-2067. doi:10.1111/j.1365-2648.2011.05678.x 

[22] Aljasem, L.I., Peyrot, M., Wissow, L., et al. (2001) The 
impact of barriers on self-efficacy and self-care behavior 
in type 2 diabetes. The Diabetes Educator, 27, 393-404. 
doi:10.1177/014572170102700309 

[23] Irwin, M.L., Mayer-Davis, E.J., Addy, C.L., et al. (2000) 
Moderate-intensity physical activity and fasting insulin 
levels in women: The cross-cultural activity participation 
study. Diabetes Care, 23, 449-454. 
doi:10.2337/diacare.23.4.449 

[24] Jones, H., Edwards, L. and Vallis, T.M. (2003) Changes 
in diabetes self-care behaviors make a difference in gly- 
cemic control: The diabetes stages of change study. Dia- 
betes Care, 26, 732-737. doi:10.2337/diacare.26.3.732 

[25] Yokoyama, H., Emoto, M. and Araki, T. (2004) Effect of 
aerobic exercise on plasma adiponectin levels and insulin 
resistance in type 2 diabetes. Diabetes Care, 27, 1756- 
1758. doi:10.2337/diacare.27.7.1756 

 
 
 
 

http://dx.doi.org/10.1177/0145721708316625
http://dx.doi.org/10.2337/dc06-0560
http://dx.doi.org/10.2337/diabetes.54.1.158
http://dx.doi.org/10.1056/NEJMoa012512
http://dx.doi.org/10.1056/NEJM200105033441801
http://dx.doi.org/10.1016/j.ypmed.2004.06.012
http://dx.doi.org/10.1046/j.0737-1209.2002.19310.x
http://dx.doi.org/10.1186/1471-2458-11-489
http://dx.doi.org/10.1111/j.1525-1446.2007.00645.x
http://dx.doi.org/10.1111/j.1365-2648.2011.05678.x
http://dx.doi.org/10.1177/014572170102700309
http://dx.doi.org/10.2337/diacare.23.4.449
http://dx.doi.org/10.2337/diacare.26.3.732
http://dx.doi.org/10.2337/diacare.27.7.1756

