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Aging Populations with Less Young Family Caregivers
Older adults occupy a significant proportion of developed
countries’ populations, at the same time that birth rates are decreasing.
For example, the US has 15.41% and Japan 27.5% proportion of older
adults 65 or older in their population [1], with a birth rate of 1.77 and
1.44 per woman, respectively [2,3]. As a result, it is projected that
older adults will outnumber children 18 or under in the US by 2035
for the first time in history [4]; likewise, 40% of Japan’s population
will be over 65 by 2050 [5]. Most older adults who live with chronic
conditions require home care for long periods of time. Women are
traditional family caregivers across cultures [6]. With the decease of
future caregivers—the kid generation, and the young adult children are
working and/or having their own nuclear family to take care of, the
middle-aged and older women may inevitably take on the long-term
caregiving duties at home.

Long-Term Caregiving Stress and Coronary Heart
Disease
Although long-term caregiving could be rewarding, it is very
stressful. Chronic stress is associated with increased coronary heart
disease (CHD) risks [7]. In fact, von Känel and colleagues [8] have
found that dementia caregivers developed CHD in the following 10
years at a higher rate than in non-caregiving controls. Heart disease is
the number-one and number-two cause of death for women in the US
[9] and Japan [10], respectively. To make it worse, caregiving tasks are
particularly stressful for middle-aged and older women who may have
developed their own health issues with an elevated age-related CHD
risk [11], who may neglect adherence to their own treatment regimen
[12], and who may have a reduced ability to handle caregiving tasks
[13] that aggravate their caregiving stress related CHD risk [14].
CHD is an inflammatory disease [7]. Stress can trigger secretion
of stress inflammatory mediators, e.g., C-Reactive Protein (CRP),
interleukin-6 (IL-6) [15], activating plasma fibrin formation [16],
causing endothelial inflammation [17], and thus increasing CHD risk.
The stress-induced inflammation may explain at least 40% of CHD
patients without other known risk factors [13]. Under prolonged
stress, sympathetic output triggers inflammatory cytokines that are
also influenced by cortisol [18]. Increased neuroendocrine output and
inflammation were seen in dementia caregivers over 2 years compared
to new or non-caregivers [19]. While caregivers could be resilient
when their loved ones face chronic conditions, long-term caregiving
stress may increase CHD risk during the constantly challenging stressadaptation process. Those long-term caregivers are likely to be at a
higher risk of developing CHD, and therefore deserve more attention
from healthcare professionals.
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The Role of Gender on Caregiving Stress-CHD Risk
Linkages
There are gender differences in the brain responses to stress that
need further exploration [20]. Some researchers claim the differences
may stem from different perceptions and responses to stress [21]. Others
argue that psychosocial factors are more important than biological
factors in explaining the gender differences in stress responsivity [22].
Anyhow, women perceive stress differently from men with high rates
of metabolic disorders that increase CHD risk [23]. Compared to men,
more women have psychosocial stress-induced myocardial ischemia
[24]. Furthermore, many women may need to stop working to assume
caregiving, and lacking economic means, caregiving is impoverishing
for women. Many studies showed that women are more susceptible
to chronic stress with higher CHD risks than men when serving as
primary caregivers of ill spouses [25].
Related studies have shown some interesting findings. For
example, caring for disabled or ill husbands has been associated with
increased CHD risk in wives, but this association has not been found
when women provide care for someone other than their husbands [26].
Also, wife caregivers show significant concordance in risks with their
husbands suffering heart disease; however, no significant concordance
was found in husband caregivers of ill wives [27]. CRP and IL-6 can
predict future CHD in a large pool of menopausal women [28] because
both biomarkers are thought to be crucial in atherosclerosis among
women under chronic stress. Although researchers have not reached
consensus about the gender effects on stress [29], what we know is that
stress provokes CRP with strong and consistent associations to future
CHD [30]. In fact, women in the top third of CRP concentrations (i.e.
> 3.0 mg/L) had an odds ratio of 1.92 for CHD in a 12 years of followup [31,32]. Particularly, woman caregivers with increased caregiving
stress had higher CRP than those without compared to no difference
in CRP by stress group for men [33] and higher levels of IL-6 [34]. The
gender responses to stress are not random as evolution might have kept
a female-typical ‘tend and befriend’ pattern than male-typical ‘fight and
flight’ pattern [35].
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Conclusion
Women in general are more susceptible to stress and have worse
health outcomes than men once diagnosed with CHD (e.g., higher
mortality rate). However, health professionals tend to focus on the
traditional risk factors of CHD (e.g., obesity, high lipid, blood pressure
and sugar) among women and overlook the fact that these may be the
consequences of long-term caregiving stress. The higher incidence of
CHD among middle-aged and older female caregivers warrants an
investigation of the long-term caregiving stress-CHD risk linkages to
advance our understanding of how the stress affects the development of
CHD to intervene in reducing its prevalence in the population.
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