
Aging and Health: Effects of the 
Sense of Control 

The relation between health and a sense of control may 
grow stronger in old age. This could occur through three 
types of processes: experiences particularly relevant to 
control may increase markedly in old age; the association 
between control and some aspect of health may be altered 
by age; and age may influence the association between 
control and health-related behaviors or the seeking of 
medical care. Studies show that there are detrimental 
effects on the health of older people when their control of 
their activities is restricted; in contrast, interventions that 
enhance options for control by nursing home patients 
promote health. With increasing age, however, variability 
in preferred amounts of control also increases, and some- 
times greater control over activities, circumstances, or 
health has negative consequences including stress, worry, 
and self-blame. Mechanisms mediating the control-health 
relation include feelings of stress, symptom labeling, 
changes in the neuroendocrine and immune systems, and 
behavior relevant to health maintenance. 

I T HAS BEEN SUGGESTED THAT OLD AGE IS ASSOCIATED WITH 

biological changes and environmental experiences that affect 
both a person's perceived competence and range of potentially 

controllable outcomes (1-3). Studies have shown that changes in 
options for control may profoundly affect emotional and physical 
health (4), possibly by influencing stress resistance, physiological 
responses, and behavior relevant to health. These possibilities bear 
special scrutiny in light of projected demographic shifts in the 
coming years; for example, current projections are that, by the year 
2050, a quarter of the U.S. population will be over 65 (5). 

Evidence is reviewed here for the proposal that the strength of the 
relation between control and health increases with aging. Effects of 
restrictions and enhancement of control on the health of older 
people are then considered. A joint task force of the American 
medical and nursing associations addressed how to improve health 
care of the aged chronically ill and concluded that "a sense of 
purpose and control over one's life is integral to the health of the 
aged" (6). Although several studies support this assertion, there are 
also potential negative consequences of this new emphasis on 
increased control. Finally, the behavioral and biological mechanisms 
by which variations in control affect the mental and physical health 
of the elderly are examined. 
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The Relation of Control to Health 
in Old Age 

Reasons why the relation between an individual's health and sense 
of control might grow stronger in old age can be represented by 
three general categories (7). First, it is probable that control is an 
issue of special relevance for older people either because experiences 
related to control increase markedly in old age or because these 
experiences have different social meaning. Loss of friends and family 
members or retirement, for example, may affect the types of 
outcomes that actually are attainable in old age or may deprive 
individuals of regular feedback concerning their competence. Ste- 
reotyping of the elderly may influence feelings of control and, for 
those who behave in ways that confirm the stereotypes of old age, a 
loss of coping abilities and internalization of a sense of incompe- 
tence may result (8). Inside and outside of institutions, people in 
contact with older individuals may be apt to assist with tasks that 
were formerly implemented independently. Such assistance, al- 
though well intentioned, may undermine the individual's sense of 
control as well as his or her task performance (9). 

Despite a relation between aging and the increased occurrence of 
events that influence people's feelings of self-determination, howev- 
er, the data do not provide clear evidexice that perceived control 
decreases as a function of chronological age. Although some studies 
show an increase through the middle pears and a decline in old age, 
others suggest that older subjects actually showed the greatest 
feelings of personal efficacy (10). The studies report that there is 
more variability in perception of and desire for control with 
advancing age, presumably because of the accumulation of different 
life experiences. 

A second set of factors that may link health arid control more 
strongly in old age relates to the possibility that the association 
bemeen control and an indicator of health status is notably altered 
or conditioned by age. For example, since the immune system 
changes with aging and processes relevant to one's control affect 
immunologic function (11, 12), it is possible that with age the 
relation may become closer between lack of control and suppression 
of the immune system because of a general loss of immunologic 
competence in the aged. This would suggest that, all other things 
being equal, the incidence of disease related to immune function 
would be expected to increase when individuals feel lack of control 
and to a greater extent in older than in young people. Given other 
differences between age groups in health status, however, it is often 
difficult to make a just comparison. Nonetheless, there is consider- 
able evidence that the effects of restrictions in control are detrimen- 
tal to the health of older people. 

Finally, age may influence the relation between the sense of 
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control and health maintenance behaviors or the seeking of medical 
care. In general, an older person has more frequent contact with the 
health care system than a younger person. Medical care may restrict 
opportunities for control at any age, but more frequent contact with 
the health care system may heighten the effects of this restriction. 
Professional helpers have until recently appeared to prefer the most 
manageable (conforming, obedient, and deferential) and treatable 
patients (highly receptive to the efforts of the staff to help them) 
(13). In some nursing homes dependency and lack of cofitrol are 
fostered in the elderly in order to enhance patient manageabil~ty and 
treatability (14). 

Despite some evidence supporting each of these three categories 
of reasons why the relation between health and control-relevant 
processes might grow stronger in old age, there have been few 
studies directly comparing the health of the elderly and other age 
groups as a function of the enhancement or restriction of control. 
The studies discussed below, some of which focus on the elderly, 
suggest that the health of older people is strongly affected by 
control-enhancing interventions and control-restricting life circum- 
stances. 

Principles of Gerontological Research 
Before considering the studies that link aging with the effects of 

an individual's sense of control on health, it is important to outline 
briefly certain perspectives on gerontological research that must 
inform how studies of aging are interpreted. First, almost all data in 
the area of gerontology-physiological and psychological-show 
increasing variability with aging. Thus it is extremely difficult to 
characterize the typical older person. Second, changes that appear to 
be related to biological aging actually may result from factors that 
are associated with being old, such as increased disease or widow- 
hood. Third, the outcome of the aglng process is not always decline. 
Some diseases, such as autoimmune disease, are less likely to occur in 
old age. The impact of many life events such as the death of a spouse 
is often less in old age because the events are "on time" for an older 
person (15). Fourth, successive cohorts of elderly appear so striking- 
ly different that it is often difficult to generalize to today's elderly 
from studies done 25 pears ago, and work appearing today may tell 
us little about what to expect for older people in the future. 

Restrictions in Control in Old Age 
Several investigators have examined the impact on older people of 

involuntary relocation within the community, institutionalizations 
and institutional transfers, and retirement. Older people are not as 
successful as young people in anticipating and managing events 
associated with moving (16). There are too few longitudinal and 
fully prospective studies to determine the total health impact of 
involuntary moving. One prospective analysis examined forced 
relocation of people from a deteriorating neighborhood to federally 
subsidized housing that represented a clear residential improvement 
(17). Despite the better housing, there were more adverse health 
outcomes among those moved than in a control group: more 
hospitahzations and nursing home admissions, greater incidence of 
stroke and angina pectoris, and poorer self-assessed health. The 
adverse health outcomes were worse among those who expected the 
move to be problematic even though the benefits of the new 
residential domain were seen. 

Although retirement, especially forced retirement, may increase 
stress and therefore affect health adversely, differences between the 
effects of forced and voluntary retirement have not yet been well 

documented (18). Theoretically, people with high job involvement 
and with the greatest self-determination in their jobs might be 
expected to experience the greatest loss after retirement. But such 
individuals are also usually among the privileged, with the resources 
to adapt to the transition. 

Control-Enhancing Intervention Studies 
On the basis offindings that control may be a resource that aids in 

resisting stress, some investigators experimented with increasing 
options for self-determination among older people whose health or 
life circumstances had led to a restriction in choice and control. 
Reevaluation of studies reporting increased morbidity and mortality 
as a function of relocation of the institutionalized aged has suggest- 
ed that response to the stress of relocation is determined largely by 
the perceived ability to control and predict the move, as well as by 
differences in the degree of control in the environments before and 
after relocation (19). To test this, perceived control was manipulated 
by enhancing the predictability of the new institutional setting, 
giving patients a choice about when and where to move or about 
various aspects of their new living arrangements (20). Little decline 
in health or psychological status was found after relocation in people 
who were exposed to any form of control-enhancing manipulation. 

The provision of opportunities for controlling their circum- 
stances for patients already in nursing homes, some for substantial 
periods of time, has also been examined. It has been suggested that 
narsing homes create a set of iatrogenic difficulties, including 
increased dependency, depression, and social isolation among the 
aged (14). Using direct observations of the types of patient behavior 
encouraged by nursing home staff, Baltes and her co-workers found 
significant direct reinforcement by staff of dependent behavior and 
either no response or punishment for independent behavior 
(21). 

Several intervention studies have been conducted in nursing 
homes. In these studies subjects were usually matched as closely as 
possible for age, sex, illness severity, and length of time in the 
nursing home, then assigned at random to a treatment or no- 
treatment condition. Efforts were also made to have a comparison 
group that was given equal amounts of attention. There are 
limitations to generalizability based on the specific samples or 
procedures used in each study, but together they suggest that 
increased control does affect psychological and physical health. 

Langer and Rodin (22) designed a study to encourage elderly 
convalescent-home residents to make a greater number of choices 
and to have more coiltrol of day-to-day events. Immediately after 
the intervention and at an 18-month follow-up period, the group 
given more responsibility became more alert and active and reported 
feeling happier than the group of residents who were encouraged to 
feel that the staff would care for them and try to satisfy their needs. 
These results have been supported in other studies (23). From 
physicians' evaluations of the patient medical records, the "responsi- 
ble" patients also showed a significantly greater improvement in 
health than the comparable patients in the "attention" group at a 
follow-up assessment 18 months after the intervention. Finally, 
compared to a 25% mortality rate in that nursing home in the 18 
months before intervention, only 15% of subjects in the interven- 
tion group died, whereas 30% in the comparison group died (2). 

Schulz and co-workers also showed that experimental manipula- 
tions involving increased prediction and control over a series of 
visits from local college students had a significant positive impact on 
the activity, satisfaction, and health of elderly people in nursing 
homes immediately after the intervention (24). They found, howev- 
er, that long-term benefits depend on the ability to continue to exert 
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control after the experimental manipulation. Termination of the 
visits inadvertently served to make the loss of control salient, leading 
to even greater debilitation in health than among subjects never 
exposed to the control-relevant intervention. 

Recent work has also shown that older persons can benefit from 
explicit training to develop skills for coping with daily stress (25). 
Learning effective coping skills increased feelings of control and the 
percentage of time spent in energetic activities. Subjects reported 
less stress and experienced less difficulty with problems that com- 
monly arose in the nursing home. In the same study, changes in 
cortisol levels and physician-judged health were examined. All 
subjects who received some type of attention showed substantial 
reductions in cortisol levels (presumably as a function of reduced 
stress) during the period from before intervention measures until 
after them, but only the group that learned coping skills maintained 
lower cortisol levels after 18 months. Maintenance of the decline in 
cortisol levels was related to subjects' increased participation in 
active and planned activities, increased energy, perceived freedom to 
effect change in the environment, and perceived say in determining 
outcomes. One month after the intervention, no group was judged 
by physicians to be significantly changed in health, but 18 months 
later the group with coping skills was judged as showing improve- 
ment relative to the others (26). 

Investigators have also tried to determine whether apparent 
memory loss in older persons could be reversed by manipulations 
that varied control (27). The hypothesis was that social and 
environmental restrictions in self-determination may impact on 
information processing directly, leading to real deficits that may 
only look as if they are biologically determined because they are age- 
related. Enhanced control led to improvements in memory, satisfac- 
tion, and physical health (27). 

The results from the control intervention studies in nursing 
homes support two broad conclusions. First, increased opportuni- 
ties for control and a greater sense of personal efficacy can have a 
positive effect on the physical and psychological status of the 
institutionalized aged (28). Second, this effect was obtainable with 
different interventions, although all successful ones had many 
features in common. For example, the options for control and skills 
taught to patients for exercising control were not terminated by the 
completion of the intervention. This is crucial since it appears that 
loss of control may be more aversive than the initial lack of control 
(24,25,29). In successful interventions subjects were encouraged to 
believe that their ability to control events would persist and be 
effective in different situations. Control may only have positive 
effects when the locus of control is attributed to personal and stable 
sources (30). Finally, there must be opportunities to exhibit one's 
competence. In all the successful interventions, expectations for 
control were not raised beyond available opportunities. Indeed, in 
many cases, the environment may need to be altered in order to 
increase opportunities for competent behaviors or to decrease the 
difficulty level of required behaviors. 

There are important implications of the control-health-aging link 
suggested by these studies. If psychosocial factors associated with 
loss of control affect health, especially in the ill elderly, we may have 
been led to overestimate the extent to which there is decline 
associated with advancing age per se. Further, interventions that 
affect control positively appear to lead to health improvement under 
certain conditions. It should be emphasized, however, that the 
generalizability of these findings has not been extensively measured. 
Most studies testing control-enhancing interventions have been 
conducted with ill older people, primarily in nursing homes. It 
therefore remains uncertain at present whether the outcomes dis- 
cussed are linked to age or whether they are the product of the 
highly restricted circumstances in which the elderly have been 

studied, such as in nursing homes. There are also limits to the 
beneficial effects of control, and studies have begun to reveal 
conditions under which having or seeking control may be maladap- 
tive. 

Limits of Control-Enhancing Options 
Individual preferences for control differ widely and variability in 

optimal or preferred levels of control may increase with age, in line 
with increasing variability in perceptions of control (31). In labora- 
tory studies, there are always some subjects who opt for uncontrolla- 
ble rather than controllable aversive events when they are given a 
choice (32). Field experiments in a variety of health care settings, 
including nursing homes, have shown that some individuals benefit 
more than others from being highly informed about and involved in 
their own medical treatment. In studies in which patients were 
required to be more active in their treatment, in studies that 
heightened patients' sense of choice, and in those studies in which 
there was self-monitoring or self-care, there were substantial individ- 
ual differences in reactions to treatment interventions (33, 34). 
Research indicates that medical patients of all ages whose treatment 
offers options congruent with their beliefs about control show the 
best psychological and physical adjustment (34, 35). Complicating 
the issue is the possibility that people's preferences for control 
become increasingly more variable in old age. 

There are specific conditions under which perceived control is 
more likely to have negative than positive effects. At the psychologi- 
cal level, excessive feelings of responsibility may be aversive, and 
personal control often places heavy demands on people in the form 
of a high investment of time, effort, resources, and the risk of the 
consequences of failure (36). Lack of sufficient information to 
support effective control over an outcome has been shown to 
decrease the desirability of control (37). Also notable are sugges- 
tions that attributing greater control to patients may foster errone- 
ous attributions of blame for causing their health-related problems, 
leading to guilt and perhaps poor care (38). I know of no studies 
that have specifically tested whether older people are more likely to 
show these negative effects than younger people. 

The possible physiological costs of efforts to exert control also 
merit attention. Glass (39), for example, has suggested that type A 
individuals try to exercise control even in the face of maladaptive 
outcomes or uncontrollable situations and that this repeated and 
frustrated desire for control may be related to increased catechol- 
amhe output, which in turn contributes to atherosclerosis. In 
animals, control over shock that involves conflict or considerable 
effort produces larger or more numerous gastric lesions relative to 
animals with uncontrollable stress (40). Again, there have not been 
tests of how these effects vary as a function of the subjects' age. 

Mechanisms Mediating the Effects of 
Control on Health 

Stress reduction. Having control modulates the physiological and 
psychological impact of various stress-provoking stimuli, even when 
the objective intensity of the stressor is unchanged (41). Temporal 
factors influence this effect. For example, by definition one must 
confront the environment and be vigilant in order to exercise 
control. Immediately after some stressful event, denial, involving 
failure to confront the situation, may actually be related to more 
successful coping under certain circumstances. Before a stressor, 
increased control appears more beneficial (42). 
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In some situations, variations in control also determine whether an 
event is even judged to be stressful since appraisal is influenced by older 
people's beliefs about whether or not they have effective resources for 
handling difficult situations (43). Beliefs about control also affect stress 
because they influence coping. To the extent that people believe that 
they can prevent, terminate, or lessen the severity of aversive events, 
they have less reason to be perturbed by them (43, 44). 

There is no direct evidence that older people feel that they can 
exercise less choice or control in stressful situations, but it has been 
assumed that older people are more adversely affected if they 
experience uncontrollable stress (45). For example, many older 
people are undergoing physiological changes that may make them 
more vulnerable to the effects of uncontrollable stress-immune 
system depression, decline in the metabolism of adrenocortical 
hormones, and increase in chronic illness. Some data also suggest 
that older people's perceived and actual range of coping options are 
narrower and are seen by them as more ineffective (46). 

When people have some control over events their environment is 
more predictable, and predictability has a strong positive effect on 
stress reduction (40, 47). Predictability appears to reduce the psycho- 
logical distress associated with uncontrollability, but its ef- 
fects on physiological well-being are less straightforward. In gen- 
eral, nonpredictable conditions appear to be physiologically more 
stressful than predictable conditions when subjects are exposed to 
them for one or a few sessions and parameters of stress are rela- 
tively severe. However, predictable conditions may be more stress- 
II than unpredictable conditions when sessions are long and extend 
for days and parameters of stress are less severe (48). 

Symptom labeling. A cognitive mechanism by which control may 
be linked to health involves the labeling of symptoms. Control 
appears to be one variable that influences how people of all ages 
come to experience and label bodily sensations as symptoms relevant 
to health or illness (49,50). When the level of perceived control over 
environmental events is manipulated experimentally, subjects who 
are given little or no control report more physical symptoms than 
those who feel more in control (51). Whether the individual's 
experience of symptoms and self-appraisals of health status are 
differentially altered by variations in control for older and younger 
people has not been tested. Certainly, the age of a person has a 
strong effect on these variables. 

Physwlagical mechanism. The proposal that variations in control 
may directly affect physiology has been supported by laboratory 
studies. Perceived control over aversive events decreases autonomic 
reactivity in animals and humans, and reduces gastric ulceration and 
weight loss in animals exposed to severe stress (40, 52-54). An 
association between central and peripheral catecholamine levels and 
control has also been demonstrated in animal and in human studies 
(53-56). Subjects display high circulating levels of epinephrine and 
norepinephrine while attempting to complete novel and difficult 
tasks, but, as their ability to perform these tasks grows, their 
catecholamine reactivity subsides (57). High levels of catecholamine 
are associated with increased blood pressure and heart rate, elevation 
of blood lipids, and ventricular arrythrnia; these physiological 
outcomes have led to the suggestion that increased catecholamine in 
response to lack of control may be one mechanism accounting for 
the reported relation between coronary disease and control-related 
variables (58). 

There also appears to be a strong relation between control and 
level of plasma corticosteroids in both animals and humans (29,59). 
Corticosteroids regulate the metabolism of cholesterol and other 
lipids involved in the atherosclerotic process and play a role in 
regulating electrolyte balance and blood pressure. Since corticoste- 
roids are elevated in response to lack of control, they may mediate 
the control-disease relation. 

The psychoendocrine effects of variations in control have been 
supported and extended by several different laboratories. The rela- 
tion between control and responses of the immune system is not as 
well understood. Animal studies have shown a direct effect of 
uncontrollable as compared to controllable stress on the immune 
system. In the first study ( l l ) ,  two groups of animals were given 
equal amounts of shock, but one group could control the termina- 
tion of the shocks and the other could not. Only the latter group 
showed suppressed lymphocyte proliferation and response to the 
mitogens phytohemagglutinin and concanavalin A; the researchers 
suggested that the ability to control the stressor can modulate 
immune hnctioning (11). A link between uncontrollable stress 
and tumor growth and proliferation has also been reported 
(60). 

If there is a relation between variations in control and the immune 
system, it may play a role in the health of aged people in particular. 
Environmental and psychosocial stressors that have been shown to 
affect immunity may be more common among the elderly than 
among other age groups; bereavement is one example (61). The 
immune system itself also clearly changes with aging (12). In 
general, the loss of immunologic competence in the aged reflects 
both intrinsic deficiencies in the competence of specific cell popula- 
tions and extrinsic deficiencies in the environment of the cells. For 
example, it has been suggested that suppressor T cells (thymus- 
dependent cells with immunosuppressive properties) increase in 
number or activity, or both, with age and that this increase plays a 
major role in the age-related decline of immune potential. Whereas 
the response to exogenous antigens decreases with age, the reverse 
occurs with respect to endogenous antigens, leading to an increase 
in the circulating autoantibodies with age. There is evidence of 
stronger effects of uncontrollable stress on the immune system of 
elderly people (62, 63). 

Health-relevant behavior. Although the studies discussed above 
indicate that increased control may have direct effects on health 
status by altering pathophysiological processes, it is also possible 
that people high in perceived control may have better health because 
they are more likely to take health-enhancing action. For example, 
perceptions of control influence whether people try to prevent and 
remedy their own health problems. These include gathering health- 
related information, engaging in self-care behaviors, being active in 
interactions with medical providers, and showing better adherence 
to medical regimens (64). 

There is empirical support for the proposal that individuals with 
higher levels of perceived control take greater responsibility for 
meeting their health needs in a variety of domains (65). Reciprocal- 
ly, individuals lower in perceived control appear to engage in fewer 
health-promoting behaviors. This relation may become stronger in 
old age when physical decline is often viewed as an unalterable part 
of the aging process (1). Quite possibly variations in feelings of 
control among subjects in different studies explain the large body of 
contradictory findings in the literature regarding the influence of 
age on medical care behavior. 

Social status. Low social status correlates both with a reduced 
sense of control (66) and poor health (67). These relations, found in 
much research, could spuriously raise the correlations obtained 
between health and control. This does not lead to the conclusion 
that the relation between health and a sense of control is not real and 
substantial; the experimental studies attest to this. Nevertheless, we 
have yet to determine whether it is easier to maintain or enhance the 
sense of control in better-educated, middle-class older persons than 
in less well-educated, working-class persons. Alternatively, those of 
lower socioeconomic status might be more positively affected by 
control-relevant interventions since they have experienced relatively 
fewer opportunities to exercise control. 
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Conclusions 
Although forward-looking health planners and practitioners may 

recognize the value of increased self-management for older people, 
the health care and social service systems have traditionally func- 
tioned on principles that often oppose control by the patient. Thus 
there is undoubtedly a need to exact substantial and important 
changes in the social and health care systems as they affect older 
people. The great challenge will be in finding ways to provide but 
not impose opportunities, however. The need for self-determina- 
tion, it must be remembered, also calls for the opportunity to choose 
not to exercise control, especially since control has been shown to 
have negative psychological and physical effects in some cases. Since 
enhancement of control appears to have strikingly positive effects as 
well on the health and well-being of older people, those who plan 
and implement change must be mindful of the specific conditions in 
which positive or negative outcomes may be expected. 
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Investigation of Ultrafast Phenomena in the 
- 

Femtosecond Time Domain 

Rapid progress has taken place in the generation and 
application of femtosecond optical pulses. The impact of 
these developments is being felt in a broad range of 
scientific fields, including physics, chemistry, biology, and 
engineering. These rapidly evolving techniques have been 
applied to such diverse problems as phase transitions in 
highly excited semiconductors, molecular photofragment 
spectroscopy, impulsive phonon generation in solids, and 
optical radar ranging through biological tissue. 

P ROGRESS IN THE GENERATION AND MEASUREMENT OF 

ultrashort optical pulses continues to be driven by innova- 
tions and enhanced capabilities. Recently optical pulses have 

been generated with a duration of less than 8 fsec (1 fsec = 10-15 
second) ( I ) ,  pressing the limits of current technology. Improve- 
ments in short-pulse dye laser design have offered new means for 
controlling pulse width and tunability. Femtosecond amplifiers have 
been developed that operate with a repetition rate of 10 kHz and yet 
provide sufficient intensity to generate a "white light continuum" 
source of femtosecond optical pulses covering the ultraviolet to near- 
infrared region of the spectrum (2). Such pulses are ideal for 
obtaining high-resolution time-resolved spectra. 

The impact of measurements in the ultrashort time domain covers 
a broad range of scientific activity. Femtosecond-pulse techniques 
have contributed significantly to the study of the dynarnical proper- 
ties of molecules and solids. Optically induced phase transitions have 
been studied by using femtosecond pulses to monitor the dynamics 
of the evolution of crystal symmetry (3). A new technique has been 
developed to create images with femtosecond pulses that have been 
put together to make a slow-motion picture that slows the action by 
a factor of l0I3 (4). In addition, a femtosecond optical radar has 
been devised that can "see" into biological tissue ( 5 ) .  

Femtosecond optical pulses have been used to create nonequilibri- 
um, nonthermal population distributions in semiconductors (2). 
With optical pulses short enough to resolve an individual molecular 
vibration, it has been possible to resolve phonon dephasing by 
impulsive Raman scattering (6). The dynamics of the process of 
exciton ionization in a semiconductor takes place at room tempera- 
ture in a few hundred femtoseconds (2). Femtosecond pulses have 
also found utility for probing high-speed electronic devices and 
circuits (7, 8). Femtosecond time-resolved measurements of molecu- 
lar photofragmentation have provided the first direct measurement 
of the time of bond breakage in a molecule (9). This article will 
touch on some of these recent advances. 
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