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OBJECTIVE — To examine the relationship between locus of control (LOC) (internal and
external) and physical activity in Pima Indians and to determine whether this relationship is
affected by the presence of diabetes.

RESEARCH DESIGN AND METHODS— A population-based sample of 580 Pima
Indians was recruited from an ongoing research study. LOC was measured on a 1-40 modi-
fied Rotter scale, and past year total physical activity (leisure and work physical activity lev-
els combined) was measured by interviewer-administered questionnaire.

RESULTS — Among both men and women without diabetes, individuals with an internal
LOC (score 1-16) were significantly (P < 0.01) more active than those with an external
(score 17-40) LOC (70 vs. 30 median metabolic equivalent [MET] hours per week for men;
12 vs. 5 median MET hours per week for women). Controlled for age and BM1, an internal
LOC was significantly associated with a higher level of physical activity among men (P =
0.04) and women (P = 0.001) without diabetes, but not among those with diabetes.

CONCLUSIONS — Nondiabetic Pima Indians with an internal LOC are more physically
active than those with an external LOC. Enhancing perceptions of internal control may influ-
ence physical activity and thus have implications for diabetes prevention.

The extent to which an individual per-
ceives life events to be within his or
her own control, termed locus of

control (LOC), has been examined as a
potential correlate of health behaviors
(1-8). Individuals with an external LOC
are more likely to believe that life events
are determined by chance, other individu-
als, or other outside factors, but those with
an internal LOC believe they have more
control over what happens to them. Indi-
viduals with an internal LOC may be less
likely to smoke (3), more likely to have
had a recent pap smear or breast exam
(1,8), and less likely to experience a future
decline in functional status (9). However,
studies have also reported that LOC is not
predictive or is only weakly predictive of

health behaviors (2,5-7).
LOC has been examined as a potential

predictor of physical activity levels and
adherence to physical activity programs
(2,10-12). The results of these studies
have been equivocal and suggest that the
relationship between LOC and physical
activity may not be consistent across vari-
ous populations and activity levels. More
recently, physical inactivity has emerged as
an important risk factor for the develop-
ment of NIDDM (13-16). This, along with
other findings associating an internal LOC
with diabetes self-management and con-
trol (17-19), raises the question of
whether LOC is associated with physical
activity levels in individuals with and
without diabetes.
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The relationship between LOC and
physical activity was examined in the
Pima Indians of Arizona, a population
with a high risk of NIDDM (20,21). It is
hypothesized that people with an internal
LOC will be more active than those with
an external LOC and that this relation-
ship may depend on whether a person
has diabetes.

RESEARCH DESIGN AND
METHODS

Study description
Subjects were 216 men and 364 women
Pima Indians aged 15-59 years, recruited
from an epidemiological study in the Gila
River Indian Community in Arizona
(20,21). A medical history, physical exam-
ination, height, weight, BMI, and waist-to-
thigh circumference ratio were obtained.
Diabetes was defined as a 2-h postload (75
g carbohydrate) plasma glucose ^11.1
mmol/1 (22) or a previous medical diagno-
sis of diabetes.

LOC was assessed using a modifica-
tion of the Rotter scale developed by Now-
icki and Strickland (23). This inventory of
yes/no questions yields a score ranging
from 0 to 40, where a score of 0 represents
the extreme end of an internal LOC, indi-
cating a belief that the subject has a high
degree of control over what happens to
him or her. A score of 40 represents the
other extreme of an external orientation,
or a feeling that life events are largely
determined by factors beyond the individ-
ual's personal control. The Nowicki and
Strickland scale (23) is a global measure
that, compared with a health-specific
scale, may be less influenced by attitudes
related to a specific disease. This measure
was chosen so that generalized expecta-
tions and their relationship to physical
activity could be compared in people both
with and without diabetes.

Work and leisure-time physical activ-
ity levels were measured with a Modifi-
able Activity Questionnaire, which has
been shown to be reliable and appropriate
in the Pima Indian population and
inquires about physical activities requir-
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Table 1—Descriptive statistics of study population

n
Years of age
Weight (kg)
BM1 (kg/m2)
Waist-to-thigh ratio
Total physical activity

(MET hours/week)
Locus of control
Fasting plasma glucose

(mmol/1)
2-h plasma glucose

(mmol/1)

Men
No diabetes

153
30 (25, 37)
98.7 ±27.1
33.5 ±8.5
1.69 ±0.2

52 (12, 136)

14 (10, 20)
5.1(4.9,5.5)

5.4 (4.7, 6.6)

With diabetes

63
43 (32, 51)*
96.5 ± 20.2
32.5 ±6.0

1.82 ±0.15*
25 (4, 79)*

16(12,20)
12.8(8.2,14.4)*

20.7(15.7,24.9)*

Women
No diabetes

252
30 (24, 38)
90.9 ±21.3
35.2 ±7.6
1.66 ±0.24
10 (2, 40)

16(12,20)
5.1(4.8,5.4)

6.3 (5.4, 7.3)

With diabetes

112
41 (33, 52)*
98.9 ± 22.8*
38.2 ± 8.0*
1.87 ±0.25*
6 (0,16)*

18(14,22)*
9.9 (6.4, 13.8)*

18.3(12.0,22.5)*

Data are means ± SD or median (25th, 75th percentile). ''Significant difference (P < 0.05) between indi-
viduals with and without diabetes.

ing energy expenditure greater than that
of activities of daily living (24,25). By
recording the frequency and duration of
these activities and weighting each by its
relative intensity (metabolic equivalent
[MET]), an estimate of total physical
activity (leisure plus occupational) was

Men

30-44
(n=88)

Age (years)

45-59
(n=41)

Women

-
D Internal Locus

• External Locus —t-
p=0.06

XfcJj i16-29
<n=143)

30-44
(n=186)

Age (years)

45-59
(n=66)

Figure 1—Prevalence (%) of diabetes in men
and women according to age and LOC groups.

made and expressed in MET hours per
week (24).

Statistical analyses
Students t tests were used to evaluate dif-
ferences in age, weight, BMI, waist-to-thigh
ratio, total fasting, and 2-h plasma glucose
and Wilcoxon tests were used to test differ-
ences in physical activity and LOC
between individuals with and without dia-
betes. LOC was categorized as internal
(0-16) and external (17-40), correspond-
ing to a median split of participants and
consistent with a categorization described
by Nowicki and Strickland (23). Multiple
logistic regression was used to evaluate dif-
ferences in prevalence of diabetes between
LOC groups, controlled for age and sex.

The relationship between LOC, physi-
cal activity, age, BMI, and waist-to-thigh
ratio were examined separately for men
and women with and without diabetes.
Sex-specific Spearman partial correlations
adjusted for age were calculated to assess
associations between LOC, physical activ-
ity, BMI, and waist-to-thigh ratio for dia-
betic and nondiabetic subjects. Differences
in physical activity between LOC groups
were evaluated using Wilcoxon tests.

Multiple logistic regression was used
to determine whether LOC score was
related to physical activity level among
diabetic and nondiabetic subjects inde-
pendent of age and body composition.
Physical activity values were dichotomized
as high (^ median) and low (< median)
and treated as the dependent variable
while LOC, age, and BMI were the contin-
uous predictor variables.

RESULTS

Subject characteristics
As shown in Table 1, both men and
women with diabetes were significantly
older, less physically active, and had a
higher waist-to-thigh ratio than those with-
out diabetes (P < 0.05 for each). Addition-
ally, women with diabetes had significantly
higher weight, BMI, and a more external
LOC than those without diabetes (P <
0.05). Men with diabetes had a higher
LOC score (more external) than those
without diabetes but this difference was
not significant. Sex- and LOC-specific
prevalence of diabetes, adjusted for age, are
shown in Fig. 1. The odds of having dia-
betes for individuals with an external LOC
compared with those with an internal LOC
was 1.29 for men (95% CIs = 0.65, 2.55)
and 1.61 for women (0.99, 2.64).

Among both men and women without
diabetes, individuals with an internal LOC
were more active than those with an exter-
nal LOC (70 vs. 30 median MET hours per
week total activity for men, P = 0.003; 12
vs. 5 median MET hours per week for
women, P = 0.009) (Fig. 2). Among men
and women with diabetes, median levels of
physical activity were higher in those with
an internal LOC than in those with an
external LOC, but these differences were
not statistically significant (Fig. 2).

Among men and women without dia-
betes, LOC was significantly, inversely cor-
related with total physical activity (age-
adjusted Spearman r = —0.18 in men and r
= —0.19 in women; P < 0.05 for each) and
positively correlated with waist-to-thigh

Women Women
without with

Figure 2—Median MET hours per week
expended in total physical activity among partic-
ipants with and without diabetes according to
LOC. The 25th and 75th percentiles are listed in
parentheses.
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Table 2—Spearman rank order partial correlations between LOC and age, physical activity,
BMI, and waist-to-thigh ratio

n
Age (years)
Physical activity

(MET hours/week)
BMI (kg/m2)
Waist-to-thigh ratio

Men without
diabetes

153
-0.11
-0.18T

0.01
0.19t

Women without
diabetes

252
-0.12
-0.19*

0.07
0.13T

Men with
diabetes

63
0.29T

-0.21

-0.28T
-0.19

Women with
diabetes

112
0.18

-0.01

-0.02
0.08

Correlations between LOC and physical activity, BMI, and waist-to-thigh ratio are adjusted for age.
0.01; t p < 0.05.

T <

ratio (r = 0.19 in men and r = 0.13 in
women; P < 0.05 for each) (Table 2).
Among men with diabetes, LOC was
inversely correlated with physical activity (r
= -0.21, P= 0.11) and BMI (r = -0.28, P <
0.05). LOC was not significantly associated
with physical activity levels, BMI, or waist-
to-thigh ratio in women with diabetes.

Multiple logistic regression analyses
were conducted to determine whether the
univariate relationships between LOC and
physical activity levels were confounded
by obesity and age. Among both men and
women without diabetes, an internal LOC
was significantly associated with higher
physical activity, controlled for age and
BMI (Table 3). LOC was not significantly
associated with physical activity among
those with diabetes. Younger age was asso-
ciated with higher physical activity in
women without diabetes and both men
and women with diabetes. Two-way inter-
actions were evaluated and did not signifi-
cantly improve the fit of any of the models.

CONCLUSIONS
An internal LOC was associated with
higher levels of physical activity among
Pima Indian men and women without dia-
betes. Individuals who perceive life events
to be largely within their own control may
thus be more likely to engage in physically
active lifestyles because they view it as a
way to prevent diabetes and other dis-
eases. Alternatively, the higher levels of
physical activity may have influenced
LOC in these individuals. While the extent
to which long-term changes in LOC can
occur within individuals is not clear, inter-
ventions such as biofeedback training
have been related to at least a temporary
shift in LOC (26). Since physical activity
has been related to a variety of psychologi-
cal benefits, including self-efficacy, self-

esteem, and aspects of motivation, it may
also alter LOC (27,28).

A significant relationship between
LOC and physical activity did not exist
among men or women with diabetes. The
failure to find differences in physical activ-
ity between LOC groups in individuals
with diabetes may be due to low statistical
power. The magnitude of the LOC logistic
regression coefficient and the Spearman
correlation coefficient between LOC and
physical activity were as high in men with
diabetes as in other strata despite not
being statistically significant. The sample
size for diabetic men (n = 63), however,
was smaller than in the other three groups.
The lack of association in women with
diabetes may be due to the extremely low
levels of physical activity in this group,

making it difficult to detect small differ-
ences in physical activity levels.

The observation that individuals with
an external locus are more likely to have
diabetes is consistent with previous
research suggesting that an external LOC
is related to worse health status and may
be a response to disability (4,29). Since
LOC has been related to a person's per-
ceived susceptibility to disease and history
of illness, it is possible that a diagnosis of
diabetes could cause a more external ori-
entation (29). If true, this could affect the
relationship between LOC and physical
activity, leading those with diabetes to be
more external in their LOC control and
less active physically.

Any influence of LOC in populations
should be viewed in the context of other
theories of health behavior, which focus
on outcome expectations more specific to
behaviors or situations. Self-efficacy for
example, represents an individual's confi-
dence in the ability to perform a particular
behavior (30). Fishbein and Ajzens' theory
of reasoned action and the theory of
planned behavior focus on behavior-spe-
cific attitudes, perceived control over
behaviors, and related social factors as pre-
dictors of behavior (31). LOC, in contrast,
is considered to be a more stable personal-
ity characteristic and refers to a more gen-
eralized set of expectations (32,33).

The identification of a relationship
between LOC and physical activity may

Table 3—Association of LOC with physical activity group (high/low) in 15- to 59-year-old
Pima Indians with and without diabetes: multiple logistic regression

Variable

Men without diabetes
Locus of control*
BMI (kg/m2)
Age (years)

Women without diabetes
Locus of control*
BMI (kg/m2)
Age (years)

Men with diabetes
Locus of control*
BMI (kg/m2)
Age (years)

Women with diabetes
Locus of control*
BMI (kg/m2)
Age (years)

n

152

250

61

109

Nonstandardized
regression coefficient

-0.0548
-0.0353
-0.0092

-0.0740
-0.0101
-0.0585

-0.0719
-0.0956
-0.0637

-0.0361
-0.0164
-0.0499

SE

0.0267
0.0218
0.0193

0.0232
0.0179
0.0148

0.0550
0.0537
0.0294

0.0360
0.0276
0.0201

P value

0.04
0.10
0.63

0.001
0.57
0.0001

0.19
0.08
0.03

0.31
0.55
0.01

Dependent variable equals physical activity group.*LOC entered as continuous variable.
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have implications for promoting physical
activity among people at high risk for dia-
betes. Counseling at the primary care level
may enhance perceptions of internal con-
trol and thus influence physical activity
levels by emphasizing the role of the indi-
vidual in affecting subsequent outcomes.
Improvements in socioeconomic status or
education, both suggested to be related to
LOC (33), may also have beneficial effects
on LOC orientation and physical activity.
Whether these findings can be applied to
community-wide interventions is a ques-
tion for future research.
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