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OBJECTIVE — To examine the association of stage of change with diet and exercise behaviors
in response to a lifestyle intervention for Native Hawaiians (NHs).
RESEARCH DESIGN AND METHODS — A family (‘ohana) support lifestyle intervention was compared with a standard intervention in NHs with or at risk for diabetes in two rural
communities in Hawaii (n ⫽ 147). Stage of change, as a hypothesized mediator of behavior
change, and dietary and exercise behaviors were measured at baseline and at 1 year postintervention.
RESULTS — Stage of change was significantly associated with positive dietary and exercise
behaviors. NHs receiving the ‘ohana support (OS) intervention were more likely to advance from
pre-action to action/maintenance for fat intake and physical activity than the group who received
the standard intervention. Participants in the OS group who advanced from pre-action to action/
maintenance showed more improvement in fat intake and physical activity than those in the
standard group.
CONCLUSIONS — These initial findings suggest that stage of change is an important factor
in mediating lifestyle behavior changes in persons with or at risk for diabetes and merits further
study among minority populations at high risk for diabetes.
Diabetes Care 24:1770 –1775, 2001

N

ative Hawaiians (NHs), the indigenous people of Hawaii, have the
second highest rate of type 2 diabetes in the U.S. and have an increased risk
for new cases of diabetes due to high rates
of obesity, impaired glucose tolerance,
and insulin resistance syndrome (1– 4).
Diet and exercise habits play a major role
in the management and prevention of diabetes, and not surprisingly, a variety of
interventions have been developed to address these adverse lifestyle behaviors (5–

8). Unfortunately, few intervention
programs have evaluated the process of
changing lifestyle behaviors in individuals with diabetes, and furthermore, successful lifestyle behavior changes have not
been consistently reported by all programs. Even less is known about how
these processes may unfold in unique
high-risk populations such as NHs. Understanding the process of behavior
change may provide insight into the variable rates of success found and may also
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aid in the development of more effective
methods for improving lifestyle behaviors
in individuals with diabetes.
The process of changing behaviors is
complex, and several theories have been
proposed to predict and/or explain observed lifestyle behaviors (9 –11). The
Transtheoretical Model and Stages of
Change has been successfully used to predict diet and physical activity behaviors
(12–22). Unfortunately, few studies have
included individuals with chronic diseases or a significant number of ethnic
minorities. Therefore, the Native Hawaiian Diabetes Intervention Program (NHDIP) sought to evaluate the Stages of
Change model as a potential mediator in
changing lifestyle behaviors in NHs with
or at risk for diabetes.
The NHDIP was a 4-year research
project in which the main objective was to
determine whether a lifestyle intervention
implemented with a family (‘ohana) support (OS) person would improve lifestyle
behaviors compared with standard intervention (SI). We hypothesized that the
implementation of a “helping relationship” in the OS group, via the OS person,
would enhance movement along the
stages of change and thus mediate improvement in lifestyle (diet and exercise)
behaviors (9). A culturally responsive lifestyle intervention was developed and
then implemented by peer educators in
two rural NH communities (23). The primary purpose of this analysis was to evaluate 1) whether participants receiving the
OS lifestyle intervention showed greater
improvements in diet and exercise behaviors and stages of change compared with
the SI group and 2) whether forward
movement in stages of change was associated with improvement of healthful diet
and exercise behaviors.
RESEARCH DESIGN AND
METHODS — The overall study design was a nonrandomized, concurrent
intervention with assignment of OS to the
West Kauai community and SI to the
North Kohala community. A quasi-
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experimental design with ecologic assignment of the intervention was chosen for
two major reasons: 1) the concept of randomization was not culturally acceptable
in these NH communities; and 2) individual treatment assignment would
have been highly susceptible to crosscontamination, considering the use of
a lifestyle intervention arm. Of the 250
eligible NHs invited to participate, 147
(59%) agreed to enroll in the study (OS
group, n ⫽ 72; SI group, n ⫽ 75) (1,24).
Eligible participants that enrolled in the
program were not significantly different
from those who did not volunteer for the
study in terms of glucose intolerance,
presence of diabetes, mean weight, and
NH blood quantum. Eligibility criteria for
the study included: 1) resident of the
study communities; 2) NH ancestry (selfreported); 3) age ⱖ30 years and nonpregnant; and 4) presence of diabetes
(previous diagnosis or positive result on
2-h oral glucose tolerance test) or high
risk for diabetes (presence of impaired
glucose tolerance or two or more components of insulin resistance syndrome)
(25). Insulin resistance syndrome components included hypertension (blood pressure ⱖ140/90 mmHg), dyslipidemia
(total cholesterol ⱖ200 mg/dl, triglycerides ⱖ200 mg/dl, or HDL cholesterol
ⱕ35 mg/dl), central adiposity (waist-tohip ratio ⱖ0.9 in men and ⱖ0.8 in women), and obesity (BMI ⱖ27.5 kg/m2).
In addition, all participants in the OS
group were asked to identify one OS person who would attend all program activities and examinations with them. This
OS person was required to be aged ⱖ18
years, live in the study community area,
and be a family member, neighbor, or coworker of the participant. All participants
(including OS persons) were required to
receive medical clearance by a physician
before participation in the program and
gave written informed consent.

Table 1—Baseline characteristics of participants with or at risk for diabetes: the Native
Hawaiian Diabetes Intervention Program (n ⴝ 47)

Lifestyle intervention
Both intervention groups (OS and SI) received a culturally competent program for
a total of 6 months (23). However, the OS
group differed from the SI group in two
major areas. First, participants in the OS
group were enrolled with a designated OS
person. Second, participants in the OS
group were given practical instructions
on “how to” ask their OS person to help
them overcome challenges in making lifestyle behavior changes (see Appendix).

Statistical analyses
Bivariate analyses at Exam 1 were performed using 2, Student’s t tests, or nonparametric tests where appropriate. For
analyses on the patterns of dietary SOC,
the number of stages were reduced from
five to two and defined as pre-action and
action/maintenance. This modification
was made for practical reasons (i.e., small
numbers, simplicity and interpretability)
and to allow for comparison with other
published literature (14). For analyses us-

Background factors
n
Women (%)
With diabetes (%)
With ⱖ50% Hawaiian blood quantum (%)
Age (years)
BMI (kg/m2)
Diet and exercise behaviors
Total daily calories (kcal/day)
Daily fat intake (g/day)
Calories from fat
Daily fiber intake (g/day)
Total physical activity (MET h/week)
Leisure physical activity (MET h/week)
Stage of change
Pre-action stage of change for dietary fat (%)
Pre-action stage of change for dietary fiber (%)
Pre-action stage of change for exercise (%)

OS group
(W. Kauai)

SI group
(N. Kohala)

P

72
69
41
68
47.9 ⫾ 10.6
34.5 ⫾ 7.6

75
68
29
46
51.3 ⫾ 11.9
32.3 ⫾ 5.9

—
—
0.12
0.02
0.06
0.05

2,323 ⫾ 1,159
81 ⫾ 51
30.3 ⫾ 7.6%
19 ⫾ 11
86 ⫾ 95
44 ⫾ 65

2,273 ⫾ 1,140
76 ⫾ 42
30.0 ⫾ 7.0%
23 ⫾ 14
111 ⫾ 136
47 ⫾ 48

0.79
0.51
0.56
0.05
0.21
0.75

31
29
89

25
32
68

0.60
0.84
0.01

Data are or means ⫾ SD.

Community peer educators at both sites
were trained regarding program implementation by the core research staff
through didactic and role-playing teaching methods. Peer educators were then
personally evaluated on site and/or videotaped during a teaching session after the
program was launched, followed by verbal
feedback and discussion with the core team
every month to ensure standardization.
Measures of dietary and physical
activity behaviors and mediating
factors
A 3- to 4-h research examination was performed at study entry (Exam 1) and 6
months after the intervention program
ended at Exam 3 (⬃1 year after the baseline exam). All research examinations
were performed on site by trained community research staff who performed
clinical measurements and interviewed
participants on all research questionnaires. All questionnaires used in this
study were selected because of demonstrated acceptable reliability and validity,
as indicated below.
Dietary behaviors were measured using a semiquantitative food-frequency
questionnaire, previously validated in a
NH population, to assess usual dietary intake during the past month (26,27). The
166-item questionnaire was administered
by an interviewer using visual aids to help
respondents estimate portion sizes accu-
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rately. Dietary behaviors were assessed by
nutrient intake of total calories (kcal/day),
daily fat (g/day), and daily fiber (g/day).
Physical activity behaviors were assessed using the Modified Activity Questionnaire, an instrument previously
validated and adapted to an NH population (28 –30). Estimates of energy expenditure were calculated for total and leisure
physical activity and expressed in metabolic equivalent (MET) hours per week.
Mediating factors of dietary and physical activity behaviors were assessed using
previously validated instruments based
on the Stage of Change (SOC) construct
(12,13,19,31). Dietary SOC was calculated for fat and fiber intake using a 19item questionnaire previously validated
in the Working Well Trial (12–14). Exercise SOC was assessed using a four-item
subscale adapted from the Dieting Readiness Test questionnaire (31).
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ing exercise SOC, a priori scores were
summed for each person and collapsed
into a dichotomous variable defined as
pre-action and action/maintenance to facilitate and simplify analyses and interpretation (31). All analyses evaluating
intervention effects (before and after
changes) were performed using only participants with complete data for both Exams 1 and 3 (OS, n ⫽ 70; SI, n ⫽ 62). Of
the individuals not examined at Exam 3
(n ⫽ 15), one had moved out of the community, one had died, four had a major
illness or surgery that precluded their continuation in the study, and nine refused
follow-up examination. Baseline stages of
change for these 15 individuals showed
that 19 and 31% were in the pre-action
stage of change for dietary fat and fiber,
respectively, whereas 63% were in the
pre-action stage of change for exercise.
The two main outcomes analyzed in
this study were: 1) achieving or maintaining the action/maintenance stage of
change at follow-up and 2) the mean dietary intake and physical activity expenditure for individuals in the action/
maintenance stage at follow-up. Odds
ratios (ORs) and 95% CIs for each diet
and physical activity domain were calculated to evaluate the odds of being in the
action/maintenance stage of change in the
OS group compared with the SI group.
Ordinary least-squares regression analysis was performed to compare the mean
values at follow-up in each behavioral domain (diet and physical activity behaviors) between intervention arms adjusted
for the baseline behavior values. The
number of participants for each behavioral domain analyzed varied according to
the number of individuals noted to be in
the action/maintenance stage at follow-up
for each intervention group. All findings
were considered statistically significant if
the P value was ⬍0.05. Statistical analyses were performed using SAS software
(version 6.12; SAS Institute, Cary, NC)
and SPSS software (version 10; SPSS, Chicago, IL).
RESULTS — Baseline characteristics of
the OS and SI groups are shown in Table 1.
In general, the groups were not significantly different, except for percentage with
50% Hawaiian blood quantum (68% in
OS vs. 46% in SI, P ⫽ 0.02) and percentage
in the pre-action stage of change for exercise (89% in OS vs. 68% in SI, P ⫽ 0.01).
Dietary intake at baseline showed rel1772

Figure 1—Change in stages of dietary and exercise change for lower fat, higher fiber, and
increased exercise: the Native Hawaiian Diabetes Intervention Program (n ⫽ 132). A, action; AM,
action/maintenance; C, contemplation; M, maintenance; P, pre-action.

atively high caloric intake (i.e., ⬎2,200
kcal/day), although the percent of calories
from fat was not excessive (⬃30% of daily
calories from fat). Both groups also reported moderate to high intake of dietary
fiber, which approached or met national
recommendations of 20 –35 g/day. Both
groups showed wide variability in levels
of physical activity (total and leisure); the
distribution of participants was skewed

toward sedentary activity levels (mode of
leisure activity hours/week ⫽ 1.8 h vs.
recommended moderate activity levels ⫽
3.5 h/week) (32).
Mean changes in diet and exercise behaviors from baseline to follow-up were
not statistically significant for either intervention group and were broad in variability. The SI group showed improvements
in mean total calories and daily fat com-
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Table 2—Odds of being in action/maintenance SOC for diet and exercise at follow-up for OS
group (n ⴝ 69) versus SI group (n ⴝ 62)
Domain and baseline
stage of change

Follow-up stage of change:
action/maintenance

95% CI

2.88
1.07
1.01

0.76–10.99
0.47–2.40
0.46–2.20

0.44
0.15*
0.36*

0.13–1.58
0.03–0.74
0.16–0.83

1.45
0.97
0.78

0.50–4.22
0.17–5.60
0.36–1.70

Fat
Pre-action
Action/maintenance
Overall†
Fiber
Pre-action
Action/maintenance
Overall†
Exercise
Pre-action
Action/maintenance
Overall†

*P ⬍ 0.05; †“overall” refers to the OR of being in action/maintenance at follow-up, regardless of baseline
SOC.

pared with the OS group (total calories: SI
⫺94.54 vs. OS ⫹21.24 kcal/day; daily
fat: SI ⫺4.70 vs. OS ⫹0.46 g/day). However, the OS group showed improvements in mean daily fiber intake
compared with the SI group (daily fiber:
OS ⫹1.69 vs. SI ⫺0.90 g/day). Both groups
reported mean decreases in leisure and
total physical activity energy expenditure
(leisure activity: OS ⫺12.58 vs. SI ⫺4.66
MET h/week; total physical activity: OS
⫺6.23 vs. SI ⫺25.00 MET h/week).
Association of stage of change with
dietary and physical activity
behaviors
Individuals with the healthiest dietary fat
and exercise patterns were more likely to
be in the action/maintenance stage of
change than participants with the least
healthiest diet/exercise behaviors at both
exams (daily fat: Spearman’s r at Exam
1 ⫽ ⫺0.29 and at Exam 3 ⫽ ⫺0.25; leisure physical activity: Spearman’s r at
Exam 1 ⫽ 0.41 and at Exam 3 ⫽ 0.26; all
P ⬍ 0.005). A similar association was also
found with daily fiber intake, although
this correlation was only significant at
Exam 3 (daily fiber: Spearman’s r at Exam
1 ⫽ ⫺0.16, P ⫽ 0.06 and at Exam 3 ⫽
⫺0.32, P ⬍ 0.001).
Patterns of change in diet and
exercise stage of change by
intervention group
Figure 1 shows that the most common
pattern of diet and exercise SOC movement was no change in stage. For fat SOC,
⬃35– 40% of the participants in both in-

tervention groups remained in the action
stage; similar distributions of forward and
backward movement were observed in
both groups. For fiber SOC, the most common pattern was to remain in the maintenance stage at follow-up (⬃25%).
Although a higher percentage of participants in the SI group had forward
movement in fiber SOC, no apparent differences were observed for backward
movement between groups. For exercise
SOC, most individuals were in the contemplation stage at both time points.
However, a higher percentage of participants in the SI group moved backward
from action/maintenance to contemplation in exercise SOC (SI 13% vs. OS 4%).
The odds of being in action/
maintenance for the OS group versus the
SI group for exercise activity, fat intake,
and fiber intake are shown in Table 2. For
fat SOC, the odds for the OS group to
advance from pre-action at baseline to action/maintenance at follow-up was more
than twofold higher (OR 2.88, 95% CI
0.76 –10.99) compared with the SI
group. Exercise SOC in the OS group also
showed that the odds of advancing to
action/maintenance from pre-action was
45% higher than in the SI group (OR
1.45, 95% CI 0.50 – 4.22). Little difference was observed for the participants in
the OS group in action/maintenance at
baseline to remain in this stage for fat or
exercise SOC (fat SOC, OR 1.07; exercise
SOC, OR 0.97). For fiber stage, OS group
participants were less likely to advance to
a later stage at follow-up, regardless of the
stage at which they started at baseline:
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pre-action (baseline), OR 0.44, 95% CI
0.13–1.58; postaction (baseline), OR
0.15, 95% CI 0.03– 0.74.
Changes in stage and changes in
dietary intake and physical activity
behaviors
The mean differences in dietary and physical activity behaviors between the OS and
SI groups for participants in the action/
maintenance stage at follow-up are shown
in Table 3. Individuals in the OS group
who advanced from pre-action to action/
maintenance, on average, made more
healthy changes, as assessed by reduced
fat intake (⫺2.3 g/day), increased daily
fiber intake (2.5 g/day), and increased
physical activity (63.3 MET h/week), than
the SI group. By contrast, individuals in
the OS group who started in the action/
maintenance stage at baseline, on average,
made less healthier changes, such as increased fat intake (5.6 g/day) and reduced
physical activity (⫺19.9 MET h/week),
but increased their mean fiber intake
compared with the SI group. Overall, individuals in the OS group who were in the
action/maintenance stage at follow-up
improved in all behavioral domains compared with the SI group (overall fat ⫺0.92
g/day, overall fiber 3.5 g/day, and overall
physical activity 20.1 MET h/week).
CONCLUSIONS — T h e a n a l y s e s
presented here show that SOC is significantly correlated with dietary intake (fat
and fiber) and physical activity behaviors.
In response to an intervention emphasizing social support, participants in the OS
group in the pre-action stage were more
likely to advance to action/maintenance
for dietary fat and exercise but not for dietary fiber SOC compared with the SI
group. This apparent discordance in the
dietary fiber stage with the other stage domains is probably related to a number of
factors, including small sample sizes,
slightly older population in the SI group,
and relatively high baseline intakes of
dietary fiber with a high proportion in
action/maintenance at baseline, thus creating a ceiling effect. Finally, individuals
in the OS group who advanced from preaction to action/maintenance at follow-up
were found to have overall “healthier” dietary and exercise behaviors compared
with the corresponding participants in
the SI group.
The results of this study suggest that
interventions of a similar design seem to
1773
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Table 3—Mean differences between OS (n ⴝ 69) and SI (n ⴝ 62) groups in fat intake (g/day),
fiber intake (g/day), and total physical activity (MET h/week) for participants in action/
maintenance stage at follow-up
Domain and baseline
stage of change

Adjusted mean difference at follow-up
for participants in action/maintenance*

95% CI

⫺2.3
5.6
⫺0.92

⫺40.9 to 36.2
⫺8.9 to 20.2
⫺15.2 to 13.4

2.5
4.0
3.5

⫺7.6 to 12.7
⫺0.50 to 8.5
⫺0.37 to 7.4

Fat
Pre-action
Action/maintenance
Overall†
Fiber
Pre-action
Action/maintenance
Overall†
Exercise
Pre-action
Action/maintenance
Overall†

63.3
⫺19.9
20.1

⫺0.65 to 127.2
⫺110.4 to 70.6
⫺26.8 to 67.1

Data are n. *Adjusted mean difference indicates adjusted for baseline values for each domain behavior;
†“Overall” refers to the differences in mean changes in participants in action/maintenance at follow-up,
regardless of baseline SOC.

have the greatest impact on individuals in
pre-action stages of change who advanced
to action/maintenance, and these changes
in stage corresponded to healthier
changes in dietary fat intake and exercise
energy expenditure in the OS group compared with the SI group. These results
also suggest that the OS intervention was
not particularly effective in maintaining
individuals at the action/maintenance
stage or at improving the corresponding
lifestyle behaviors. Similar findings were
also reported in another diabetes intervention, in which participants with the
worst self-care behaviors benefited the
most from a 5-day education program
compared with the other groups (33).
This study also confirms the positive role
of social support in changing behaviors in
minority populations, such as NHs, and
suggests that tailoring a lifestyle intervention to a person’s stage of change may enhance its effectiveness in changing diet
and exercise behaviors.
Although promising, these results
should be interpreted with some consideration of their limitations, such as the
nonrandomized study design, relatively
small sample sizes, and lack of a true control group. However, notwithstanding the
limitations, we believe these results are of
particular interest because encouraging
individuals to change their lifestyle behaviors is often difficult and, therefore,
understanding the process of improving
lifestyle behaviors via mediators of behavior change may aid in the development of
1774

more effective and efficient interventions.
Thus, we propose that future studies to
evaluate the construct of SOC and other
potential mediators of behavior are warranted and that such studies could be
strengthened by enrolling a larger study

population (including ethnic minority
groups), limited to a single category of
glucose intolerance (diabetes or at risk),
with a randomized study design and a
minimal intervention or “true” control
group.
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APPENDIX
Comparison of lifestyle intervention protocol in West Kauai and North Kohala Communities: Native Hawaiian Diabetes Intervention Program, 1995–1998
West Kauai Community:
OS lifestyle intervention
Family/social support
Enrolled with OS Person
Program leaders
Trained community peer educators
Number of group sessions
Group teaching sessions
1. “Exercise can be Fun”
2. “Grinding the Akamai Way”
3. “Eating Hawaiian Style”
4. “Change is No Big Deal”
5. “Putting it all Together”
Follow-up contacts
Face-to-face personal follow-up
“Cutting Back on Sugar” handout
“Continuing the Journey” handout
Exercise classes
Offered to participant and OS person
(6 months)
1. “Power Walking”
2. “Water Aerobics”
3. “Low-Impact Aerobics”

North Kohala Community:
Standard lifestyle intervention
—
Trained community peer educators
Group teaching sessions
1. “Exercise can be Fun”
2. “Grinding the Akamai Way”
3. “Putting It All Together”
4. —
5. —
Telephone follow-up
“Cutting Back on Sugar” mailed out

Offered to participant (6 months)
1. “Power Walking”
2. “Water Aerobics”
3. “Low-Impact Aerobics”

DIABETES CARE, VOLUME 24, NUMBER 10, OCTOBER 2001

Mau and Associates

lia Ola Kino Maikai program materials; and
Gail Sakagawa for secretarial and administrative assistance.
References
1. Grandinetti A, Chang HK, Mau MK, Curb
JD, Kinney EK, Sagum R, Arakaki RF:
Prevalence of glucose intolerance among
Native Hawaiians in two rural communities: Native Hawaiian Health Research
(NHHR) Project. Diabetes Care 21:549 –
554, 1998
2. Curb JD, Aluli NE, Kautz JA, Petrovitch
H, Knutsen SF, Knutsen R, O’Conner HK,
O’Conner WE: Cardiovascular risk factor
levels in ethnic Hawaiians. Am J Public
Health 81:164 –167, 1991
3. Aluli NE: Prevalence of obesity in a Native
Hawaiian population. Am J Clin Nutr 53
(Suppl. 6):1556S–1560S, 1991
4. Mau MK, Grandinetti A, Arakaki RF,
Chang HK, Kinney EK, Curb JD: The insulin resistance syndrome in native Hawaiians: Native Hawaiian Health Research
(NHHR) Project. Diabetes Care 20:1376 –
1380, 1997
5. Pan XR, Li GW, Hu YH, Wang JX, Yang
WY, An ZX, Hu ZX, Lin J, Xiao JZ, Cao
HB, Liu PA, Jiang XG, Jiang YY, Wang JP,
Zheng H, Zhang H, Bennett PH, Howard
BV: Effects of diet and exercise in preventing NIDDM in people with impaired glucose tolerance: the Da Qing IGT and
Diabetes Study. Diabetes Care 20:537–
544, 1997
6. Turner RC. The U.K. Prospective Diabetes
Study: a review. Diabetes Care 21 (Suppl.
3):C35–C38, 1998
7. Eriksson KF, Lindgarde F: Prevention of
type 2 (non-insulin-dependent) diabetes
mellitus by diet and physical exercise: the
6-year Malmo feasibility study. Diabetologia 34:891– 898, 1991
8. Chrisholm DJ: The Diabetes Control and
Complications Trial (DCCT): a milestone
in diabetes management (Comment). Med
J Aust 159:721–723, 1993
9. Glanz K, Lewis F, Rimer B: Health Behavior
and Health Education: Theory, Research and
Practice. 2nd ed. San Francisco, CA, Jossey-Bass, 1996
10. Steckler A, Dawson L, Israel B, Eng E:
Community health development: an overview of the works of Guy W. Steuart.
Health Educ Q S1:S3–S20, 1993
11. Bandura A: Social Foundations of Thought
and Action: A Social Cognitive Theory.

Englewood Cliffs, NJ, Prentice Hall, 1986
12. Glanz K, Kristal AR, Sorensen G, Palombo
R, Heimendinger J, Probart C: Development and validation of measures of psychosocial factors influencing fat- and
fiber-related dietary behavior. Prev Med
22:373–387, 1993
13. Glanz K, Patterson RE, Kristal AR, DiClemente CC, Heimendinger J, Linnan L,
McLerran DF: Stages of change in adopting healthy diets: fat, fiber, and correlates
of nutrient intake. Health Educ Q 21:499 –
519, 1994
14. Glanz K, Patterson RE, Kristal AR, Feng Z,
Linnan L, Heimendinger J, Hebert JR:
Impact of work site health promotion on
stages of dietary change: the Working
Well Trial. Health Educ Behav 25:448 –
463, 1998
15. Glanz K, Kristal AR, Tilley BC, Hirst K:
Psychosocial correlates of healthful diets
among male auto workers. Cancer Epidemiol Biomarkers Prev 7:119 –126, 1998
16. Kristal AR, Glanz K, Curry SJ, Patterson
RE: How can stages of change be best used
in dietary interventions? J Am Diet Assoc
99:679 – 684, 1999
17. Kristal AR, Glanz K, Tilley BC, Li S: Mediating factors in dietary change: understanding the impact of a worksite
nutrition intervention. Health Educ Behav
27:112–125, 2000
18. King T, Marcus B, Pinto B, Emmons K,
Abrahms D: Cognitive-behavioral mediators of changing multiple behaviors:
smoking and a sedentary lifestyle. Prev
Med 25:684 – 691, 1996
19. Prochaska JO, Velicer WF, Rossi JS, Goldstein MG, Marcus BH, Rakowski W, Fiore
C, Harlow LL, Redding CA, Rosenbloom
D: Stages of change and decisional balance for 12 problem behaviors. Health
Psychol 13:39 – 46, 1994
20. Marcus BH, Simkin LR: The stages of exercise behavior. J Sports Med Phys Fitness
33:83– 88, 1993
21. Marcus B, Banspach S, Lefebvre R, Rossi J,
Carleton R, Abrams D: Using the stages of
change model to increase the adoption of
physical activity among community participants. Am J Health Promot 6:424 – 429,
1992
22. Marcus B, Owen N. Motivational readiness, self-efficacy and decision-making
for exercise. J Appl Social Psychol 22:3–16,
1992
23. Gilliland SS, Carter JS, Perez GE, Feathers
JT, Kenui CK, Mau MK. Recommenda-

DIABETES CARE, VOLUME 24, NUMBER 10, OCTOBER 2001

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

tions for development and adaptation of
culturally competent community health
interventions in minority populations
with type 2 diabetes mellitus. Diabetes
Spectrum 11:166 –174, 1998
Diabetes mellitus and heart disease risk
factors in Hawaiians: the Native Hawaiian
Health Research Project, RCMI Program.
Hawaii Med J 53:340 –343, 364, 1994
World Health Organization: Diabetes Mellitus: Report of a WHO Study Group. Geneva, World Health Org., 1985 (Tech.
Rep. Ser., no. 727)
Hankin JH, Wilkens LR, Kolonel LN, Yoshizawa CN: Validation of a quantitative
diet history method in Hawaii. Am J Epidemiol 133:616 – 628, 1991
Hankin JH: Development of a diet history
questionnaire for studies of older persons.
Am J Clin Nutr 50 (Suppl. 5):1121–1127,
1989
Kriska AM, Blair SN, Pereira MA: The
potential role of physical activity in the
prevention of non-insulin-dependent diabetes mellitus: the epidemiological evidence. Exerc Sport Sci Rev 22:121–143,
1994
Kriska AM, Knowler WC, LaPorte RE,
Drash AL, Wing RR, Blair SN, Bennett PH,
Kuller LH: Development of questionnaire
to examine relationship of physical activity and diabetes in Pima Indians. Diabetes
Care 13:401– 411, 1990
Mau M, Grandinetti A, Arakaki R, Chang
HK, Curb JD: Association of behavioral
risk factors and glucose intolerance in native Hawaiians (Abstract). Diabetes 46:
142, 1997A
Rossi JS, Rossi SR, Velicer WF, Prochaska
JO: Motivational readiness to control
weight. In Handbook of Assessment Methods
for Eating Behaviors and Weight-Related
Problems. Allison DB, Ed. Thousand Oaks,
CA, Sage, 1995, p. 387– 431
U.S. Department of Health and Human
Services: Physical Activity and Health: A
Report of the Surgeon General. Atlanta, U.S.
Department of Health and Human Services, Centers for Disease Control and
Prevention, National Center for Chronic
Disease Prevention and Health Promotion, 1996 (Rep. no. S/N 017-023-001965)
Rubin RR, Peyrot M, Saudek CD: Effect of
diabetes education on self-care, metabolic
control, and emotional well-being. Diabetes Care 12:673– 679, 1989

1775

