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Abstract

Background—Sense of control has been linked to improved health outcomes, but it is unclear if
this association is independent of other psychosocial factors.

Purpose—To test the strength of association between sense of control and self-reported health
after adjustment for positive and negative affect, “Big 5” personality factors, and social support.

Method—Data on sense of control (measured by personal mastery, perceived constraints, and a
health-specific rating of control), affect, personality, social support, and two measures of self-
reported health (global rating of fair or poor health, and presence of functional limitations) were
obtained on 6891 participants in the Health and Retirement Study, a population-based survey of
older Americans. The cross-sectional association between sense of control measures and each
measure of self-reported health was tested in hierarchical logistic regression models, before and
after adjustment for affect, personality, and social support.

Results—Participants with higher personal mastery were less likely to report fair/poor health
(odds ratio 0.76 per 1-point increase) while those with higher perceived constraints were more
likely to report fair/poor health (odds ratio 1.37 per 1-point increase). Associations remained after
adjustment for affect, but adjustment for affect attenuated the association of personal mastery by
37% and of perceived constraints by 67%. Further adjustment for personality and social support
did not alter the strength of association. Findings were similar for the health-specific rating of
control, and for associations with functional limitations.

Conclusions—Sense of control is associated with self-reported health in older Americans, but
this association is partly confounded by affect.
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Sense of control is the psychological construct related to one's perception of the degree to
which events in life are determinable by one's own actions [1]. Persons with a strong sense
of control more likely believe that their own actions are responsible for their experiences
and expect that they can influence the likelihood of events in their life. They are less prone
to believe that events are dictated by fate or chance, or are primarily determined by others.
Many measures of this construct exist, including personal mastery, perceived control,

Address for correspondence: Michael M. Ward, MD, NIH/NIAMS, Building 10 CRC, Room 4-1339, 10 Center Drive, Bethesda, MD
20892. Telephone (301)496-7263; Facsimile (301)480-8882; wardm1@mail.nih.gov.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Ward

METHODS

Page 2

helplessness, and locus of control [1]. Although these measures differ in their theoretical
foundations, all share a focus on measuring perceptions of personal competence.

Extensive research over the past fifty years has demonstrated that sense of control has
important associations with health. A strong sense of personal control or a more internal
locus of control has been associated with better self-rated health, better physical and mental
functioning, and lower rates of cardiovascular disease and diabetes [2-9]. Studies have also
reported sense of control to be a significant predictor of mortality [10-13]. Psychosocial
interventions can modify sense of control, suggesting this may be a means by which health
can be improved [14].

Sense of control varies with other psychosocial factors. Studies have consistently
demonstrated strong inverse associations between sense of control and measures of
depression and anxiety [2,7,9,15-18]. Dispositional characteristics such as neuroticism have
also been associated with lower sense of control [17,19,20]. Married persons tend to have a
stronger sense of perceived control than unmarried persons, as do those with better
emotional support from family and friends [7,8,9,18]. Because affect, personality, and social
support are also associated with health outcomes, it is unclear if sense of control is
associated with health independent of these other psychosocial factors.

Few studies of the association between sense of control and health have controlled for the
influences of affect, personality, and social support [13,20]. Given that psychological
characteristics, particularly depression, affect how one perceives personal competence, it
might be expected that sense of control is influenced by other psychological features. In this
study, | examined the association between sense of control, affect, personality, and social
support and self-reported health in a nationally representative sample of older adults, and
tested whether sense of control was associated with self-reported health after adjustment for
these psychosocial factors.

Source of data and subject inclusion

Data for this cross-sectional analysis were from the 2006 wave of the Health and Retirement
Study (HRS) [21]. Begun in 1992, the HRS is an ongoing panel study of the economic and
health characteristics of Americans as they transition through retirement. Participants were
selected using a multistage clustered stratified sampling strategy to provide a nationally-
representative sample of noninstitutionalized persons age 50 and older living in households.
African-Americans, Hispanics, and residents of Florida were over-sampled to permit
subanalyses of these groups. Data on social, economic, and health factors are collected
biennially by in-person interview. The HRS is sponsored by the National Institute of Aging
(grant number NIA U01AG009740) and conducted by the University of Michigan. For
analysis, | used the RAND HRS data file, which includes standardized variable names
across waves and imputations of selected economic variables [22]. In 2006, 18,469 subjects
were interviewed.

Questions sense of control, positive and negative affect, personality, and social support,
were included in the 2006 Participant Lifestyle Questionnaire. This self-administered
questionnaire was distributed to a subsample of participants who were selected for an
extended in-person interview (which included physical performance tests and collection of
biomarkers), with instruction to mail the completed questionnaire back to study personnel;
the response rate was 82% [23]. Of 6928 respondents to the Participant Lifestyle
Questionnaire, | excluded 37 participants who did not complete any of the three measures of
sense of control, for a sample of 6891 participants.
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Measures of Health

Two measures of health were used as outcomes in this analysis: self-rated global health and
the presence of functional limitation in activities of daily living. Self-rated global health was
reported as excellent, very good, good, fair or poor. For analysis, the rating was
dichotomized to fair or poor (versus excellent, very good, or good). Ratings of fair/poor
health emphasizes perceptions of current disease burden rather than health risk factors, and
was therefore the preferred measure [24]. Functional limitations were scored as present if
the participant reported any difficulty in dressing, eating, bathing, toileting, walking, or
transferring from bed, or if they reported being unable to do or that they did not do any one
of these tasks.

Psychosocial Measures

Three measures of sense of control were included. Measures of personal mastery and
perceived constraints were based on the Midlife Developmental Inventory [7,25]. Scores for
each measure were the mean of responses to five Likert-scaled statements (1 = strongly
disagree; 6 = strongly agree), with higher scores indicating either greater perceptions of
mastery or constraints in controlling events. The personal mastery measure included
statements such as “I can do just about anything | really set my mind to.” The perceived
constraint measure included statements such as “What happens in my life is often beyond
my control.” Cronbach's alpha for the personal mastery scale was 0.89 and for the perceived
constraints scale was 0.86. Both scales measure general perceptions of sense of control, but
are not specific to health. The third measure of sense of control included in the Participant
Lifestyle Questionnaire was a health-specific measure in the form of an 11-point numerical
rating scale, on which participants marked the level of control they perceived they had over
their health currently (0 = no control at all; 10 = very much control).

Measures of positive affect and negative affect were based on ratings of how often over the
preceding 30 days participants felt each of six emotions [26]. Positive affect included
questions on feeling cheerful, in good spirits, extremely happy, calm and peaceful, satisfied,
and full of life (alpha = .92). Negative affect included questions on feeling depressed,
hopeless, nervous, restless, and that everything was an effort (alpha = 0.88). Higher scores
indicated more positive or more negative affect. Measurement of the “Big 5” personality
factors [neuroticism, conscientiousness, agreeableness, extraversion, and openness to
experience] was based on the Midlife Developmental Inventory Personality scale, a 26-item
checklist of personality traits that participants were asked to rate as characteristic of
themselves or not [27]. Higher scores indicate stronger endorsement of each characteristic.
Alpha ranged from 0.67 for the conscientiousness scale to 0.79 for the openness to
experience scale. The quality of positive social support was measured using three questions
on how much people around you understood your feelings, could be relied upon to help with
serious problems, and could be confided in [23]. This set of questions was repeated with
reference to spouses (alpha 0.81), children (alpha 0,83), other family (alpha 0.86), and
friends (alpha 0.84). A summary score was computed as the mean of scores of non-missing
domains (e.g. spouse, family and friends if the participant had no children); lower scores
indicated more support. Data were missing for 0.6% of participants for positive affect, 0.7%
for negative affect, 0.4% for positive social support, and 0.8% - 1.5% for the “Big 5”
personality measures. Participants with missing data were included in the analyses as a
subpopulation.

Statistical analysis

All analyses accounted for the complex sampling strategy used in the HRS. Analyses were
also weighted to adjust the standard errors for selection and non-response to the Participant
Lifestyle Questionnaire. I used four sets of logistic regression models to examine the
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association between measures of sense of control and self-reported health. The dependent
variable for the first set of models was self-rated global health of fair or poor (versus
excellent, very good, or good). The independent variables of interest in the first set of
models were personal mastery and perceived control, both used as continuous variables. In
the second set of models, the independent variable of interest was the health-specific
measure of control based on the numerical rating scale. This measure was represented using
indicator variables (for scores of 0-4, 5-6, 7-8, and 9-10) because its association with the
health measure was non-linear in preliminary analyses. The dependent variable for the third
and fourth sets of models was the presence of functional limitation in any activity of daily
living (versus no limitations). The independent variables of interest in the third set of models
were personal mastery and perceived constraints, and in the fourth set was the health-
specific measure of control.

To examine inter-relationships among the psychosocial measures, hierarchical models were
built that in the first step included the sense of control measures, in the second step
additionally included measures of positive and negative affect, and in the third step
additionally included the “Big 5” personality measures and positive social support.
Confounding was assessed by the change in the strength of association of the sense of
control measures after adjustment, which was estimated by comparing odds ratios (OR) of
sequential models using the formula: [(ORpaseline — ORadjusted)/(ORpaseline — 1)] * 100%.

All models were adjusted for age, gender, education level, log of household income, race
(white, black, or other), Hispanic ethnicity, and whether the participant was married/
partnered. In preliminary analyses, different functional forms of age, education level, and
income variables were tested to determine those that most improved the model fit, based on
Akaike's information criterion. Inclusion of household income as a squared term improved
the fit of all models; inclusion of an age-squared term further improved the fit of models
predicting functional limitations. Models were estimated using survey logistic procedures in
SAS version 9.2 (SAS Institute, Inc, Cary, NC).

Participant characteristics

The mean ( standard error) age of participants was 65.5 + 0.2 years; 54.2% were women;
87.1% were white, 8.7% were black, and 4.1% were “other” race; 6.6% were of Hispanic
ethnicity. Sixty-eight percent were married. The mean education level was 12.9 + .07 years,
and the median household income was $44,443 (25t percentile $22,517; 75t percentile
$84,397). Self-rated global health was reported as fair or poor by 25.1%, and functional
limitation was reported by 15.3%.

Associations with measures of sense of control

Participants generally had high levels of personal mastery and low levels of perceived
constraints (Table 1). Mean levels control over health by the rating scale were also high (7.2
+.03). The three measures of sense of control were only moderately highly inter-correlated.
Greater sense of personal mastery and control over health were associated with lower ratings
of negative affect and higher ratings of positive affect, while the inverse associations were
present for perceived constraints. There were weaker correlations between measures of
sense of control and the “Big 5” personality factors and positive social support. Higher
levels of personal mastery were associated with higher levels of positive social support,
while higher levels of perceived constraints were associated with lower levels of positive
social support.
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Higher levels of personal mastery and control of health were inversely associated with self-
ratings of fair/poor health and functional limitations, while higher levels of perceived
constraints were positively correlated with both health measures (Table 1). Positive affect
and negative affect were as strongly correlated with fair/poor health and functional
limitations as the sense of control measures, while personality measures and positive social
support were less strongly associated.

Multivariate associations with self-reported global health

Adjusting for demographic characteristics, participants with higher levels of personal
mastery were less likely to report fair/poor health, while those with higher levels of
perceived constraints were more likely to report fair/poor health (Table 2). With the addition
of measures of affect to the model, both measures of affect were strongly associated with the
likelihood of fair/poor health. Those with higher scores on positive affect were less likely,
and those with higher scores on negative affect were more likely, to report fair/poor health.
Adjustment for positive and negative affect attenuated the association of personal mastery
and self-rated health by 37%, and attenuated that of perceived control by 67%. With the
addition of personality measures and social support to the model, participants with greater
extraversion and conscientiousness were less likely to report fair/poor health, while those
with more openness to experiences and agreeableness were more likely to report fair/poor
health. Positive social support was not associated with fair/poor health after accounting for
other demographic and psychosocial factors. Adjustment for personality measures and
positive social support did not alter the strength of association between the sense of control
measures and fair/poor health.

Results of analyses using the health-specific sense of control measure were very similar.
Participants with low scores for control over health on the rating scale were much more
likely than those with high scores to report fair/poor health (Table 2). Both measures of
affect were strongly associated with fair/poor health, and adjustment for affect decreased the
strength of association between sense of control and fair/poor health by 28% - 37%. More
extraversion and greater conscientiousness were associated with lower likelihoods of
reporting fair/poor health, while greater openness to experiences and agreeableness were
associated with increased likelihoods of reporting fair/poor health. Adjustment for
personality measures and social support resulted in little change in the strength of
association between control over health and fair/poor health.

Multivariate associations with functional limitations

Results for associations with functional limitations were similar to those for fair/poor health
(Table 3). Measures of sense of control were significantly associated with the likelihood of
functional limitations. However, adjustment for measures of affect attenuated the association
of personal mastery by 26% and perceived constraint by 57%, and attenuated the association
of control over health on the rating scale by 27% - 38%. Higher levels of negative affect (but
not positive affect), openness to experiences, and agreeableness were associated with a
greater likelihood of functional limitations, while greater extraversion and conscientiousness
were associated with a lower likelihood of functional limitations. Social support was not
associated functional limitations after adjustment for demographic and other psychosocial
measures.

DISCUSSION

In this large population-based study of older adults, sense of control was significantly
associated with self-reported health, independent of demographic characteristics and
measures of affect, personality, and social support. Similar associations were found for
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general and health-specific measures of sense of control, and for associations with two
health outcomes. Persons with higher levels of personal mastery or lower perceived
constraints were less likely to report fair or poor health, and less likely to report functional
limitations, than those with lower levels of mastery or higher perceived constraints. Affect
and the personality characteristics of extraversion, conscientiousness, openness to
experiences, and agreeableness were also independently associated with self-reported health.

Sense of control has previously been identified as an important correlate and predictor of
health outcomes, including mortality. Despite well-documented associations between sense
of control and other psychosocial factors, particularly depression and anxiety, few studies
tested if the associations between sense of control and health were independent of measures
of affect and other psychosocial factors. Mackenbach and colleagues examined the
association of locus of control, neuroticism, and social support with self-rated health, but did
not include measures of affect [13]. Willis and colleagues found personality factors, anxiety,
and social interaction to be related to the accumulation of health conditions over time, but
locus of control was not [20]. In contradistinction, studies in occupational epidemiology of
the relationship between decisional control at work, work demands, and cardiovascular
disease have situated mental health and physiological markers of stress as mediators
between low decisional control and cardiovascular disease [28,29].

Associations between sense of control and self-reported health in this study were
confounded to some extent by measures of positive and negative affect. Adjustment for
affect attenuated these associations by more than 25%, and by up to 67% for associations of
perceived constraints. Measures of personality and positive social support did not confound
associations of the sense of control measures, after accounting for positive and negative
affect. The finding that affect can confound the association between sense of control and
health may not be surprising when the inter-relationships of these constructs are considered.
Sense of mastery reflects a belief in personal competence; this belief can be undermined by
negative affect. Repeated experiences of failure or frustration because of inadequate control
beliefs can promote anxiety, hopelessness, and depression. To the extent that mastery helps
a person achieve his or her goals, this sense of accomplishment and power may offer
protection from negative affect and promote happiness. Sense of control and affect are thus
mutually reinforcing. The finding that confounding by measures of affect was greater for
perceived constraints than personal mastery suggests that negative affect may have a
stronger impact on sense of control than positive affect. Previous studies that did not adjust
for measures of affect may have overestimated associations with sense of control.

Of the “Big 5” personality factors, extraversion and conscientiousness were associated with
better self-reported health, and agreeableness and openness to experiences were associated
with poorer self-reported health. Similar findings for extraversion and conscientiousness
have been reported previously [20,30,31]. The association of agreeableness with self-
reported health has been inconsistent, with prior studies reporting no association, positive
associations, and negative associations with poor health [32-34]. Divergent results have been
reported in studies of the same sample, suggesting an important role for the analytic
approach, including the choice of covariates and stratifying variables [33,34]. Openness to
experiences has been associated with increased functional limitations, but has not previously
been associated with poor self-rated global health [32]. Our results should be considered in
the context of the sample. Studies of the elderly are necessarily studies of individuals who
have survived to old age. To the degree that personality factors are associated with
mortality, the personality composition of elderly samples will differ from those of younger
samples [35-37]; these selection factors may contribute to differences between studies of
older and younger samples. Age may also modify the association between personality
factors and health outcomes, resulting in differences in both the strength and direction of
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association in older individuals [32], Although much previous research has linked
neuroticism and health, the lack of association between neuroticism and self-reported health
in this study is likely due to adjustment for negative affect [31,38].

The strengths of this study include the large population-based sample, examination of three
measures of sense of control, testing of several psychosocial measures as potential
confounders, and replication using two measures of self-reported health. However the study
also has limitations. The psychosocial factors were chosen based on evidence associating
them with either measures of sense of control or health outcomes. Other psychosocial
measures may have similar associations, but affect, personality, and social support were
considered the most well established. Both measures of health in this study were self-
reported. It is not known if the association of sense of control with other outcomes, such as
disease occurrence or mortality, would be confounded to a similar degree by affect. Because
sense of control and affect were also self-reported, their association may be susceptible to
single source bias. However, their association was different from that of the personality
measures and positive social support, although the latter measures were also self-reported.
Lastly, the study was cross-sectional, and cannot establish causal associations between sense
of control and self-reported health. Health and sense of control may have reciprocal
relationships similar to those that may occur between sense of control and affect.
Longitudinal studies, and particularly studies of interventions that either enhanced sense of
control or improved affect, would be needed to directly assess the relative contribution of
sense of control and affect to future health status.

Future studies of the relationship between sense of control and health should include data on
affect and consider it as an important likely confounding factor. Although adjustment for
affect attenuated the association between sense of control and health, higher levels of control
and lower levels of perceived constraints were associated with better self-reported global
health and lower likelihood of functional limitations. These findings suggest that better
understanding of the connections between sense of control and health may stimulate novel
approaches to optimize health.
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Table 2

Associations of sense of control measures, affect, personality, and social support with the likelihood of fair/
poor health, by multivariate logistic regression. Values are odds ratios (95% confidence intervals). )

1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Set | Variables Model 1 Model 2 Model 3

1 Personal mastery 0.76 (0.72 - 0.82) 0.85(0.79-0.92) | 0.85(0.79-0.92)
Perceived constraints 1.37 (1.27 - 1.49) 1.12 (1.03-1.22) 1.11(1.02-1.22)
Negative affect 1.70 (1.45-1.99) 1.64 (1.37 - 1.96)
Positive affect 0.71 (0.60-0.83) | 0.75(0.62 —0.90)
Neuroticism 0.97 (0.78 - 1.21)
Extraversion 0.72 (0.59 - 0.88)
Openness to experiences 1.32 (1.09 - 1.60)
Conscientiousness 0.66 (0.54 - 0.82)
Agreeableness 1.40 (1.17-1.67)
Positive social support 1.08 (0.93 -1.27)

2 Health-specific rating of control 0 - 4 13.03 (10.07 - 16.85) | 8.60 (6.56 —11.28) | 9.28 (7.06 — 12.20)

Health-specific rating of control 5 - 6

4.96 (4.09 - 6.02)

3.81(3.08-4.72)

3.89 (3.15 - 4.80)

Health-specific rating of control 7 -8

1.99 (1.65 — 2.40)

1.71 (141 - 2.08)

1.76 (1.45 - 2.13)

Health-specific rating of control 9 — 10

1.00

1.00

1.00

Negative affect

1.67 (1.43-1.94)

1.58 (1.31-1.90)

Positive affect

0.76 (0.66 — 0.90)

0.80 (0.68 — 0.96)

Neuroticism

0.99 (0.80 - 1.24)

Extraversion

0.73 (0.60 - 0.89)

Openness to experiences

1.41 (1.15-1.72)

Conscientiousness

0.68 (0.55 — 0.84)

Agreeableness

1.32 (1.11-1.59)

Positive social support

1.07 (0.92 - 1.25)

*
All models also included age, gender, race, Hispanic ethnicity, education level, marital status, log (household income), and log (household

income)z.
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Table 3

Associations of sense of control measures, affect, personality, and social support with the likelihood of
functional limitations, by multivariate logistic regression. Values are odds ratios (95% confidence intervals). )

1duosnuey Joyiny vd-HIN 1duosnuey Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Set | Variables Model 1 Model 2 Model 3

1 Personal mastery 0.77 (0.72-0.83) | 0.83(0.77-0.91) | 0.83(0.76-0.91)
Perceived constraints 1.35(1.23-1.48) | 1.15(1.03-1.29) | 1.15(1.04-1.29)
Negative affect 1.68 (1.45-1.96) | 1.68 (1.44-1.96)
Positive affect 0.92 (0.79-1.08) | 0.94 (0.81-1.09)
Neuroticism 0.95(0.81-1.12)
Extraversion 0.66 (0.51 - 0.86)
Openness to experiences 1.40(1.14-1.73)
Conscientiousness 0.76 (0.61 - 0.94)
Agreeableness 1.70 (1.27 - 2.27)
Positive social support 1.04 (0.87 - 1.25)

2 Health-specific rating of control 0 — 4 5.95(4.68-7.57) | 4.06(3.08-5.34) | 411(3.11-5.44)

Health-specific rating of control 5 - 6

3.13(2.60-3.77)

255 (2.07 - 3.15)

2.57 (2.09 - 3.18)

Health-specific rating of control 7 -8

1.38 (113 - 1.67)

1.24 (1.02 - 1.50)

1.25 (1.04 - 1.51)

Health-specific rating of control 9 — 10

1.00

1.00

1.00

Negative affect

1.75 (1.52 - 2.01)

1.73 (1.49 - 2.00)

Positive affect

0.94 (0.80 — 1.10)

0.96 (0.82 — 1.12)

Neuroticism

0.97 (0.83 - 1.14)

Extraversion

0.67 (0.51 - 0.87)

Openness to experiences

1.41 (115 -1.73)

Conscientiousness

0.78 (0.63 - 0.97)

Agreeableness

1.61 (1.20 - 2.14)

Positive social support

1.06 (0.88 - 1.27)

*
All models also included age, agez, gender, race, Hispanic ethnicity, education level, marital status, log (household income), and log (household

income)z.
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