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Introduction

Frailty in older adults is a complex condition in which only 
a minor external stressor may cause severe complications 
leading to death (1, 2). In the context of the recent devastating 
bushfires in Australia and the worldwide COVID-19 pandemic, 
recognising and protecting those affected has magnified the 
impact and public health importance of frailty. Effects of frailty 
include bodily deterioration and the failure of physiological 
systems to cope with changes in the environment (2). Frailty 
prevalence is around 9-17% in community-dwelling older 
adults aged 65 years and over (1) and renders an older adult 
at heightened risk of adverse outcomes such as infections, 
hospitalisation, pre-mature admission to care facilities, and 
mortality (2, 3). Although the physiological and functional 
decline that occurs with frailty usually occurs gradually over a 
number of years, this functional decline can occur rapidly when 
external stressors are present (2).

The Role of Seasonality 

While many provocations to the health status of individuals 
with frailty are random and unpredictable, “seasonality” is 
not. Over millennia, humans have adapted to survive relatively 
harsh climates, both by genetic adaptation and through the use 
of housing, clothing, and heating/cooling technologies (4). 
This ability to optimise thermoregulatory control has rendered 
humans as ‘seasonality flexible’, in that they can survive and 
adapt to seasonal variations in the environment in nearly every 
corner of the globe (4, 5). However, such protection is not 
universal and degrades with age, deconditioning and chronic 
disease (5-7). As recently described (4, 8), seasonality in the 
form of predictable/cyclic changes in climatic conditions 
(including changing ambient temperatures and humidity levels 
plus daylight exposure level) is a major driver of morbidity 
and mortality at the individual level in susceptible individuals; 
contributing to 10-20% variations in cardiovascular-
related events throughout the year (4, 8). When combined 
with associated changes in pollution levels and exposure to 
infectious disease such as seasonal flu, seasonality involves 
external stressors which can negatively impact older people 
with frailty. 

Seasonal Variations and Frailty

Older adults with frailty are likely to be characterised as 
seasonally vulnerable due to their reduced ability to cope with 
seasonal variations due to lowered physiological functioning. 
Several physiological systems deteriorate in individuals with 
frailty. Specifically,  cardiovascular and/or pulmonary function 
can diminish (9-11); the immune system response to external 
stressors such as the influenza may reduce (12); and the 
musculoskeletal system can dysfunction – the latter manifesting 
as sarcopenia (loss of muscle strength, mass, and function) 
(13). It is also thought that the physiological ability to regulate 
temperature declines with frailty, given that this is also a 
common occurrence with the ‘ageing process’ (14, 15). Indeed, 
the majority of older people require higher temperatures to be 
within their thermal comfort zone (14, 15).

The exact relationship between dysfunctions in physiological 
processes and seasonal changes with older people with frailty 
is not yet known – only scant research exists on the topic to 
date. What we know about susceptibility to seasonal variation 
comes predominantly from the field of cardiovascular disease 
(CVD) research. Individuals with CVD are more susceptible 
than others to seasonal changes, and factors such as sarcopenia, 
lowered vitamin D levels and cognitive function increase this 
susceptibility (4).

Psychosocial factors also predispose an older person with 
frailty to adverse outcomes. Such factors include poverty, social 
isolation, low home/neighbourhood satisfaction, anxiety and a 
low sense of control (16). Deprivation in any of these factors 
will indisputably increase an individual’s ability to cope with 
seasonal stressors.  

Seasonal (Winter) Peaks and Frailty

Undoubtedly, the ability to modulate exposure to seasonal 
fluctuations will reduce the risk of an individual encountering 
adverse outcomes (4). Examples of modulating behaviours 
include adequate dietary intake and physical activity levels, 
wearing appropriate layers of clothing, as well as using suitable 
heating and cooling actions. Both the environment and socio-
economic factors also play a large role in coping with seasonal 
fluctuations, particularly during winter peaks. 

Older people with frailty appear to have a reduced ability to 
modulate their environment. For instance, frailty is often linked 
with poverty (17), and in turn, a recent Australian study found 
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that older people with frailty were very likely to be saving 
heating costs in winter by turning off heating appliances (18). 
A lack of heating means indoor temperatures are too low, with 
the authors of this study concluding that this practice may very 
well be leading to unintended health risks for older people 
with frailty (18). Similarly a recent cross-sectional study from 
Japan reported that older adults who were both financially 
stressed and feeling cold during winter peaks were significantly 
more likely to be frail (19). One interesting study reported 
that perceived indoor temperature is perhaps more important 
than ambient room temperature (18). Notable is that in those 
older adults with reported colder homes, only those with lower 
reported socioeconomic status had an increased likelihood of 
being frail (20). A lack of cultural and behavioural resilience to 
relatively cold weather, as opposed to that developed in harsher 
climates elsewhere in the world (21), undoubtedly exacerbates 
this issue in otherwise milder climates.

Individuals with frailty are also very unlikely to partake in 
physical activity in colder weather (22). A lack of physical 
activity reduces muscle strength and physical function (22-24) 
and it is therefore reasonable to propose that frailty develops 
and progresses the longer the colder weather goes for (22). 
Physical performance is also lower in older adults in colder 
houses during winter (25).  Of significance, a recent study 
of older rural-dwelling older adults in Japan reported that 
the number of daily steps and the time spent in low-intensity 
activity (particularly outdoor gardening) dropped off during 
winter peaks/snowy conditions – however, the time spent in 
moderate to high intensity physical activity was not influenced 
by seasonal fluctuations (26) Lower limb resistance-based 
exercises may be a way to combat this physical activity drop in 
this population group, based on the promising results of a recent 
RCT (27). 

Other factors that may contribute to an increased 
susceptibility to seasonal variations in humidity and associated 
air quality/pollution. Increasingly poor air quality has been 
recently linked with a low grip strength in older people in six 
low-middle income countries from the WHO’s study of ageing 
(28). Air quality has been found to be poorer in the summer 
months in urban areas in the Eastern Mediterranean (29).  

Seasonal Flexibility

Perhaps older people with frailty have lowered individual 
responses to seasonal fluctuations in temperature. Recently, 
a model of ‘seasonal flexibility’ has been developed which 
identifies physical phenotypes of resilience in patients affected 
by cardiovascular disease (8) and, more specifically, the 
syndrome of heart failure (4). This model could potentially be 
extrapolated out to older people with frailty. Future research 
would be wise to test this model’s applicability to older people 
with frailty. It may even be that some older adults with frailty 
have factors which protect them from adverse outcomes. 
For instance, higher socioeconomic status seems to be one 

protective factor, based on the above-mentioned studies linking 
frailty, cold and poverty (19). A good support network and lack 
of loneliness (thereby avoiding social frailty) may also play a 
protective role against seasonal fluctuations, although this link 
is currently subjective with a lack of research into the topic.

Building Resilience

It is potentially possible for an older person with frailty/
at risk of becoming frail to build resilience to seasonal 
events. How to build this resilience at both the individual 
and healthcare system levels is not yet known. The cost 
effectiveness of such strategies also needs to be investigated. 
Once known, such information could be used to inform health 
care policy and resource planning. One such policy in existence 
is New Zealand’s financial support for older adults towards 
winter heating costs. Whether this policy helps to prevent/
reduce frailty in older adults remains to be investigated. Other 
potential strategies include public health campaigns targeting 
older adults ahead of winter flu season – for instance, flu 
vaccination and proactively identifying individuals with frailty 
in the primary care setting. In countries such as Australia, there 
is also the potential for primary care to keep registers of older 
adults with frailty and/or vulnerability which could be rapidly 
activated in the case of bushfires and other emergencies. These 
emergency warning systems could be linked to mobile phones 
to quickly check if older people are coping ahead of seasonal 
fluctuations and climatic events.

Additional Research Gaps

It is reasonable to propose that seasonal fluctuations, 
including acute climatic events (such as floods and hurricanes) 
can accelerate frailty development in older adults. Indeed, 
preliminary research examining the phenomenon of seasonality 
within the large, longitudinal, population cohort Norwegian 
Nord-Trøndelag Health (HUNT) study (30), long winters found 
an  increasing the number of cardiovascular and respiratory-
related, but not cancer-related case fatalities in winter among 
older individuals with chronic conditions. To what extent, 
and whether there are mediating (protective) factors to this 
accelerated frailty development is not yet known. What is also 
not yet well investigated is the effect of summer peaks (such as 
heat waves) on older people with frailty and ways to attenuate 
the effects of this exposure. 

The concurrent impact of seasonal variation and frailty 
needs to be studied globally. This includes collecting much 
more information on vulnerable populations in Low-Middle 
Income Countries in whom these intersecting phenomena are 
likely to be particularly problematic. Whether biomarkers play 
a role in determining how well an older person with frailty can 
cope with seasonal fluctuations is also a topic that needs to be 
investigated. 

There is another imperative in closing some of these 
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important research gaps. From a primary care clinical 
perspective, we need to understand and formally investigate 
how to build resilience and plan for the seasonable influences 
on older adults with frailty. In the day to day clinical interaction 
we will have to learn to personalise our approach and embrace 
a more holistic approach including nutrition and exercise in 
different weather conditions, appropriate heating and clothing. 
Ultimately, managing frailty is about managing risk, and the 
risks that seasonality brings can, at least partly, be anticipated.           
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