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Abstract
Due to the growing population of older adults, research on their pain, quality of life (QoL) and
physical functioning in this demographic is increasingly important. Research indicates older
adults who experience chronic pain, have decreased physical functioning, which could overall
lead to a decrease in quality of life. Research shows strong levels of complicated relationships
between and among pain, QoL and physical functioning. The current study recruited 50
community-dwelling older adults in Prince Edward Island (Mean age = 72.3) to participate in
this study. Of the 50 participants, 44 disclosed their gender and ethnicity; most were female
(31), and all that reported their race were white. Data on pain, QoL, and mood were gathered via
questionnaires, data on physical functioning was gathered via hand grip strength test and
Instrumental Activities of Daily Living Checklist and a cognition screen was completed as well.
With this data the goal was to see the impact QoL and pain have on physical functioning in older
adults. Analyses found that age was a significant predictor of right handgrip strength, F(1,15) =
6.32, p = 0.025, as well as left handgrip strength, F(1,15) = 6.41, p = 0.023, both accounting for
30% of the variance in grip strength. A hierarchical linear regression with age, pain, QoL and
cognition, significantly predicted instrumental activities of daily living (physical functioning) ,
F(4,15) = , p = 0.029. Although all models were significant, there was no significant change
when adding predictors, indicating no predictors were more significant than age alone. This
indicates that age is a significant predictor of physical functioning. Although further research is
needed, the results also suggested that QoL may impact physical functioning in older adults.
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Introduction
In 2016, 11% of the world's population was over 60 years of age, and this number is
projected to increase to 22% by 2050 (Kanasi et al., 2016). Pain, physical functioning and quality
of life (QoL) are heavily influential and strongly correlated factors in older adults’ lives that need
to be researched and understood to facilitate successful ageing. Research shows that up to 85%
of older adults experience chronic pain (Stompór et al., 2019), defined as any pain that persists
over 12 weeks (Reid et al., 2015). Considering the increasing numbers of older adults with the
majority experiencing chronic pain,(Matos et al., 2016), there is concern for the well-being and
successful ageing of older adults in our communities. Furthermore, we must consider the cost of
care required for frail older adults and the possible outcomes. Chronic pain, frailty and low
physical functioning challenge our healthcare system, risking the quality of care provided
(National Research Council (US) Panel on a Research Agenda and New Data for an Aging
World, 1970). For example, older adults with decreased physical functioning are at increased
risks of falls, infections, hospitalizations, institutionalization, and death compared to their nonfrail counterparts (Daniels et al., 2008). Thus, there should be an emphasis on promoting higher
physical functioning and decreasing pain in older adults with the hope of seeing an increase in
QoL in this demographic (Mulasso et al., 2014).
Many research studies support a direct correlation between increased pain and lower
quality of life (QoL; Akyol et al., 2010; Black et al., 2011) and high associations between
decreased physical function and lower QoL in older adults (Masel et al., 2009). Low QoL is a
concern with the ageing population, as it is a risk factor for unsuccessful ageing (Bowling &
Iliffe, 2011). Quality of life may be compromised in older adults if they are in a state of
vulnerability. Some older adults may be experiencing decreased social support (Bowling & Iliffe,
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2011), or physical ability, cognitive capacity or increased pain (Akyol et al., 2010). Furthermore,
older adults are at a time in their lives where they may be experiencing dramatic changes in
many of these area; for example, their social support may change due to the loss of loved ones or
moving to a new environment, physically their bodies may be changing with loss of muscle tone,
or they may experience cognitive changes not normal for their age.
The high level of interconnectedness of pain, physical functioning and QoL and the other
impacts that come with ageing, make it difficult to understand exactly what is the relationship
between pain, physical functioning and QoL (Talaei-Khoei et., al, 2017). With evidence of a
direct relationship between physical functioning and pain (Matos et al., 2016), there is also a
possibility of a bi-directional or mediating relationship among pain, physical functioning and
QoL. There are clear and consistent findings on pain, physical functioning and QoL of older
adults but very little research on possible mediating relationships. One study examined the
complex relationship of depression as the mediator of the association of pain intensity with
physical function, and pain intensity as the mediator of the effect of depression on physical
function. The results of this research suggested a bi-directional relationship by finding
depression as a partial mediator of the effect of pain intensity on physical function and pain
intensity as a partial mediator of the effect of depression on physical function (Talaei-Khoei et.,
al, 2017).
There were some consistent gaps in the literature around these concerns. The most
common discrepancy across the research was the inability to define many of the variables
(chronic pain, quality of life, physical functioning, frailty, etc.). Furthermore, for many variables
researchers use subjective means such as self-report questionnaires. With a lack of objective
means to support findings, one could argue problems with validity. Finally, there were
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inconsistencies for the age cut-off of older adults between papers, which could be explained by
what is considered older adulthood across cultures or even between studies in the same culture.
The goal of the present research study was to obtain a clearer understanding of how QoL
and pain interact to affect the physical functioning of older adults. With the intention of assessing
the relationship among pain, quality of life and physical functioning to better direct a course of
treatment addressing these outcomes to encourage successful ageing. Successful ageing is
defined as high physical, psychological, and social functioning in old age (Urtamo, 2019). First,
I reviewed literature on pain, physical functioning, and QoL in older adults. I designed and
administered a survey package, including questionnaires that derived data on pain, quality of life,
physical functioning, and demographics, including an objective measure of physical functioning
(hand grip strength test). Finally, I report on my findings from hierarchical regression analyses in
Jamovi, examining how QoL and pain predict physical functioning.
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Literature Review
Literature was collected using various databases including PsychINFO, OneSearch and
Google Scholar. Research was conducted using a wide variety of terms that encompassed the
main topics of research: pain, QoL, physical functioning and older adults. For pain as a topic
terms such as chronic pain, pain, persistent pain, long term pain and pain intensity were used.
QoL was researched using quality of life, health related quality of life and well-being. As
physical functioning is widely used term many terms were used to gather literature such as
physical functioning, functioning, independence, activities of daily living, instrumental activities
of daily living etc. Finally, to keep research without the appropriate cohort terms such as older
adults, elderly, geriatric, older people and aged 65 or 65+. Research was conducted with an array
of combinations of these terms over the course of many months to gather as many reliable and
accurate articles as possible.
Physical Functioning
Although physical functioning is a widely used term, there is little consensus on a true
definition and it varies slightly from article to article. There is, however, a general consensus that
physical functioning can refer to a number of actions, states, and activities that a person may
complete or experience such as level of frailty (Chin A Paw et al., 2008), level of disability (Hsu,
2009) or ability to complete activities of daily living (ADLs), such as bathing and dressing, and
instrumental activities of daily living (IADLs) such as the ability to use the telephone, complete
lawn care, attend to hygiene, etc. (Hirase et al., 2018). Frail and pre-frail are physiologic states of
vulnerability that are characterized by reduced function, high susceptibility to adverse health
outcomes such as decreased activity, weight loss, fatigue and gait abnormalities. Frailty is a
multidimensional age-related syndrome and a highly used measure of physical functioning
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(Ardoino et al., 2020). Like many other topics of research in older adults, frailty is poorly
defined (Giné-Garriga et al., 2014). One operational definition of frailty is a phenotype based on
criteria related to compromised physical performance such as weight loss, exhaustion, weakness
(grip strength), slow walking speed, and low physical activity (Fried, L.P et al., 2001).
Many measures have been used to quantify physical functioning such as the timed up
and go test, or gait speed (Chou et al., 2012). For example, a study done in Taiwan on physical
functioning trajectories and mood categorized physical functioning by ability and disability (Hsu,
2009), whereas another study measuring the effect of physical exercise on physical functioning
used basic activities of daily living (ADLs) and frailty as their markers for physical functioning
(Chou et al., 2012).
Physical functioning can be associated with many outcomes such as QoL (Painter et al.,
1999), physical activity, pain (Stubbs et al., 2013) and social support (de Vries et al., 2011). We
can see decreased physical functioning and a high risk of adverse effects when there is increased
frailty (reduced ability to perform activities of daily living; Coventry et al., 2020) and increased
pain (Imai et al., 2020). Physical functioning is closely associated with pain and QoL and all
three variables are highly researched in older adults (Talaei-Khoei et al., 2017). It is well
supported that physical functioning, frailty, and ability to perform activities of daily living are
improved with increased formal physical exercise. A meta-analysis including 23 exercise
programs concluded that there were significant improvements in physical functioning in frail
older adults in 17 of the 23 programs (Chin A Paw et al., 2008). Understanding the degree to
which physical exercise impacts physical functioning can provide some indication of how other
dependent variables such as pain and QoL might interact with physical functioning and is
therefore important to mention for the present research.
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Additionally, the social and emotional aspects of older adults' lives need to be considered
as a possible impact on the relationship with physical functioning, QoL and pain. In a systematic
review looking at outcomes for instruments measuring frailty, three domains were highlighted as
being key components of frailty. One of the domains is social relations and social support (de
Vries et al., 2011). As it makes up a third of the domains, older adults’ social support and
relationships had an important impact on their physical functioning. Similarly, research on frail
women's QoL and physical fitness found many important links to socialization, social support
and social isolation on outcomes such as frailty and QoL (Castillo De-Lima et al., 2019). Finally,
a Portuguese study found that increased perceived social support had positive impacts on
physical functioning and adjusting to pain levels in older adults (Ferreira-Valente et al., 2014).
We can see that there is an important link between physical functioning and physical activity as
well as physical functioning and social support for older adults. Although this is not the focus of
the present research study it is important to consider how social support and physical activity
may affect the relationship physical functioning has on pain and QoL as they are so prevalent
and significantly related.
Many studies have shown that physical functioning is strongly related to QoL and pain
for older adults. A meta-analysis on frailty and QoL in community-dwelling older adults shows
an inverse interaction with frailty and QoL, demonstrating that with increased frailty there is a
high risk for decreased QoL (Kojima et al., 2016). Numerous studies show a relationship
between physical functioning and pain as well. Matos et al. (2016) highlight that pain is not only
very prevalent in older adults but is typically associated with decreased functional ability which
demonstrates how vicious this cycle can be.
Pain
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Chronic pain is a very common health condition in older adults, affecting about one-third
to one-half of the population with an increase in the prevalence of pain with increasing age, up to
62% in older adults 75+ (Fayaz et al., 2016). More specifically, 83% of individuals living in
nursing homes who are 65 years or older experience chronic pain (Roy & Thomas, 1986).
Although there isn’t a universal definition, it is most often defined as any pain that persists over
12 weeks (Reid et al., 2015). Reid et al. (2015) completed a study on the management of chronic
pain in later life highlights that pain in older adults is a worldwide problem. Key risk factors
include advanced age, lower educational level, obesity, tobacco use, depression, and anxiety.
Furthermore, a longer duration of pain, multiple pain sites, history of anxiety or depression, and
low social support were all suggested as factors that could predict poor outcomes for older
adults. These factors and outcomes are all important to consider in older adults as risk increases
with age and as there are high levels of comorbidity of these symptoms (Soysal et al., 2017).
Persistent pain is thought to have a broad range of negative effects on the mental,
emotional and social well-being of older adults on top of its physical effects (Gureje et al., 1998).
For example, research in Boston measured pain and sleep in older adults and found that multisite
pain and moderate to severe pain are strongly associated with sleep difficulty in older adults
(Chen et al., 2011). Another study suggested that those with chronic pain are less active (Stubbs
et al., 2013). Furthermore, research on psychosocial factors and chronic pain shows that coping
response and perceived social support were significantly associated with pain (Ferreira-Valente
et al., 2014). As we can see, pain has an impact on many areas of older adults' lives.
Research shows that older adults with chronic pain are significantly less active than their
asymptomatic counterparts. Researchers on this topic suggest encouraging physical activity in
older adults to lessen symptoms of chronic pain and encourage successful ageing (Stubbs et al.,
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2013). Consistent with findings on physical activity and physical functioning, as discussed
above, there were many significant findings for the positive impact physical activity has on
decreasing pain. The strength and prevalence of these links should be mentioned and considered
as a more holistic and biopsychosocial understanding of older adults’ QoL and successful ageing.
Research in community-dwelling older adults with advanced chronic knee pain
demonstrated a relationship between worsening pain and worsening physical functioning
(Morone et al., 2014). Additionally, a study on older adults with pain compared older adults with
and without osteoarthritis, showing strong associations of increased pain resulting in lower QoL
and lower physical functioning regardless of osteoarthritis (Jakobsson & Ingalill, 2006). These
results show that this topic should be further researched and hint that there could be a complex
relationship between pain and physical functioning and QoL.
Quality of Life
It is very well researched that with an ageing population we are going to experience a
larger number of individuals susceptible to disease, chronic conditions and disabilities which can
lead to lower QoL in a larger number of our population (White et al., 2009). The World Health
Organization (2021) defines QoL as “an individual's perception of their position in life in the
context of the culture and value systems in which they live and in relation to their goals,
expectations, standards and concerns”. Even with this definition, much like other constructs
previously mentioned, QoL has various definitions (McKevitt et al., 2003). However, in contrast
to the other constructs already discussed, QoL is fairly consistent conceptually. Research
completed in the UK asked clinicians and physicians to define their version of QoL in in-depth
interviews and to respond to some questionnaires regarding quality of life. The results showed
that although there were wide variations in the topic, four areas were associated with quality of
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life: 1) level of happiness, 2) being social, 3) level of physical activity and 4) mental state/ability
(McKevitt et al., 2003). Another research study on QoL and physical activity described QoL as a
conscious cognitive judgment of satisfaction with one's life (Rejeski & Mihalko, 2001). In the
former article considering QoL definitions, life satisfaction was coupled with the term happiness
(McKevitt et al., 2003). Thus, although there is some variation we can see common themes and a
general consensus of QoL.
Another closely related term is health-related QoL. A commonly used survey, the shortform 36 (SF-36), measures health-related QoL by assessing topics such as bodily pain, vitality
and emotional problems (Elavsky et al., 2005). Balboa-Castillo et al. (2011) defined healthrelated quality of life as “a global indicator of health resulting from the individual's perception of
the impact that diseases exert on different spheres of life (physical, mental and social)” . For all
intents and purposes for the research at hand, QoL and health-related QoL will be
interchangeable as both topics cover the health and wellbeing of older adults.
In accordance with pain as well as physical functioning, QoL has strong ties to physical
activity and social support for older adults. Research completed in Japan, using SF-36 to measure
health-related QoL, found that those who were active had significantly higher scores in some
dimensions of QoL (Shibata et al., 2007). A similar study looking at older adults specifically
supported these findings. They found that even older adults who are seemingly healthy have
worse QoL in both physical and mental domains when they are less active, compared to their
more active counterparts (Acree et al., 2006). Research on depression, pain, chronic disease and
QoL highlights that a lack of social support puts older adults at risk of depression and in turn,
lowers QoL. To measure QoL this study also used SF-36, which they highlighted as having an
important section on social functioning. Their findings showed that those older adults with
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higher depression showed lower QoL scores including lower scores on the social functioning
subscales (Akyol et al., 2010). These findings, both on social support and physical activity, are
important to keep in mind when considering QoL, pain and physical functioning due to the
complex and overlapping relation and the high prevalence of research done on these topics and
the positive impact they have on older adults.
Quality of life has complex interactions with both pain and physical functioning. Results
from an article previously mentioned on pain, QoL and depression showed that pain was
correlated to all domains of QoL (Akyol et al., 2010). These findings were well supported by
many other studies. For example, a study on pain and QoL in nursing homes concluded that pain
in older adults living in nursing homes is very common and worsens QoL (Zanocchi et al.,
2008). Research in Taiwan on adults over the age of 65 showed a high association between QoL
and frailty, in that frail older adults, had lower scores on mental and physical domains of QoL
compared to robust older adults (Chen et al., 2011). These findings are consistent across studies,
for example, another study looking at older adults’ physical functioning and QoL found that
those older adults who were classified as frail and pre-frail both had lower scores on QoL
compared to non-frail older adults (Masel et al., 2009). These results further show the
importance of researching and clarifying the relationship between QoL and pain, QoL and
physical functioning and the complex relationship between all three.
Physical Functioning and Pain
Pain-related disability has been shown to be associated with a decrease in healthy ageing
(Matos et al., 2016). Connolly et al. (2016), showed that early interventions for pain could reduce
ADL and IADL disability to promote successful ageing. Their findings suggest close ties
between pain and physical functioning, using ADLs as their markers. Matos et al. (2016) studied
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pain-related disability and perceived promotion of autonomy and dependence for older adults in
day-care programs or nursing homes. The findings suggested that older adults’ disability was
directly related to their chronic pain. This suggests an extremely close, complex, and possibly
cyclical relationship between pain and physical functioning.
These findings beg the question: Does the degree of pain (e.g., intensity or severity)
correlate with the degree of physical functioning? Chronic pain is prevalent and inversely related
to physical functioning in older adults meaning that many older adults will suffer from chronic
pain and those who do are at risk of having decreased physical functioning (Matos et al., 2016).
A longitudinal study on pain and physical functioning specifically on patients' beliefs towards
their pain, found that pain intensity was significantly correlated with poorer physical functioning.
These findings weren’t specific to older adults (mean age = 58;Suso-Ribera et al., 2019), but the
results indicate that those who are experiencing higher levels of chronic pain are at risk of
worsening physical functioning compared to those with lower levels of chronic pain. A crosssectional study, looking at older adults who were categorized as frail, measured pain and
physical functioning found that 60.4% of the 134 participants had chronic pain. The findings of
this study support previous findings that the frail group had significantly worse scores for pain
and ADL compared to the non-frail group (Hirase et al., 2018). This research raises two key
points, one being that those who are frail are more at risk of having chronic pain and two, those
who are frail have a harder time completing ADL/IADLs (Nourhashemi et al., 2001). This also
suggests a relationship between increased pain and inability to complete ADLs which could
show decreased physical functioning and increased frailty (Hirase et al., 2018).
Physical functioning and pain may have a bi-directional relationship (Hirase et al., 2018;
Suso-Ribera et al., 2019). Studies suggest pain intensity is significantly correlated with decreased
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physical functioning and frail older adults have worse physical functioning and higher pain.
These themes were common across other research studies as well. Research on ADLs/IADLs
comparing age, pain, cognition and sociodemographic found that after age, pain was most
associated with disability after controlling for the other factors, such as gender (Connolly et al.,
2016). This research tells us that physical functioning declines as older adults age and that
physical functioning declines as pain increases. Research also supports the relationship in the
other direction. There are many studies to support the relationship between increased pain
influencing decreased frailty, but research also shows that being pre-frail puts older adults at
high risk of pain. The research suggests that if we can detect frailty earlier there is a better
chance of diminishing pain (Imai et al., 2020). On this, Dr. Isobel Rodriguez (2019) has said “the
frequency of both pain and frailty increases with age, and they often co-exist. Because of this,
and the fact that pain is also a risk factor for falls, functional limitation and death, persistent pain
has been considered a cause, a consequence, or even an additional manifestation of frailty”. This
supports the idea of bi-directional and complex interactions between frailty and physical
functioning.
Researchers in Japan studying frail and pre-frail older adults, state “the presence of
chronic pain is associated with a decline in ADL because of the body's deteriorating physical
function” which supports the relation to frailty and pain (Imai et al., 2020). Imai et. al. point out
that the criteria of frailty overlap with those criteria, and with causes of chronic pain. They point
out that to define frailty and pain they must use many of the same measures or indications, thus
suggesting a closely related relationship between pain and physical functioning (2020).
Research on older adults who are hospitalized compared various types of pain to frailty.
Chronic pain was associated with severe frailty whereas other kinds of pain such as somatic,
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widespread and arthritic or musculoskeletal diseases causing pain were associated with lower
degrees of frailty (Ardoino et al., 2020). These findings indicate pain intensity as significantly
negatively correlated with poorer physical functioning (Suso-Ribera et al., 2019) demonstrating
that various levels and types of chronic pain will negatively affect physical functioning to
various degrees.
Many researchers also look at mediating relationships of pain and physical functioning.
For example, a study done on older adults with knee osteoarthritis looked at the mediating effects
of cognitive functioning on physical functioning and pain. In accordance with most of the
previous research, they found that physical functioning decreased as the pain increased. Findings
also showed lower cognitive function was also significantly associated with lower physical
functioning but there was no significant relationship between pain and cognitive function. The
mediating relationship of cognitive function on pain and physical function found that pain was
no longer associated with physical functioning. Their findings suggested that cognition has a
mediating effect on pain and physical function, that after adding cognition to the relationship, the
pain was no longer associated with physical functioning (Morone et al., 2014). Another study
looked at the perceived promotion of autonomy and dependence on pain-related disability and
explored the mediating relationship of physical functioning. Their findings showed that higher
levels of perceived promotion of autonomy were associated with a lower pain-related disability
whereas higher perceived promotion of dependence was associated with a higher pain-related
disability. Most importantly, both were partially accounted for by self-reported physical
functioning (Matos et al., 2016). These two studies show that pain and physical functioning are
closely related but that there are other mediating factors that should be considered and that can
increase the complexity of the relationship.
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Pain and Quality of Life
It is not surprising that with increased pain, researchers find worsening QoL in older
adults. Research shows that pain intensity was significantly negatively correlated to QoL (Akyol
et al., 2010). Findings showed that with increased pain there was decreased QoL, and increased
depression, and with increased depression, there was decreased QoL. Research also shows that
cancer pain (Black et al., 2011) and osteoarthritis pain (Jakobsson & Ingalill, 2006) worsens
QoL. Findings were very similar in research done on “the oldest old”, those older adults 85 years
or older, where they found that pain along with other factors negatively impacts QoL (Jakobsson
et al., 2004). Finally, research in Italy on older adults measured pain, QoL and physical
functioning using the geriatric depression scale, McGill pain questionnaire and IADL/ADLs.
Findings show that chronic pain is very prevalent and is thought to be undertreated in older
adults. Their findings show that pain intensity influences older adults' mood, nutrition, sleep and
QoL (Zanocchi et al., 2008).
Along with the other topics of this literature review, research on pain and QoL has a
strong social and physical influence and hints at possible mediating relationships. Aykol et. al
(2010), highlight that social support and social functioning are key aspects of older adults’ health
and overall well-being and that the physical and social environment of older adults can heavily
impact QoL. Although their results were non-significant Jakobsson et. al, (2004), believe that
social support and network size could have a mediating effect on QoL when considering QoL
and pain intensity, based on previous studies. Furthermore, research on physical activity, QoL,
and pain in older adults in palliative care found that exercise programs decreased pain and
increased QoL (Myrcik et al., 2021). These influences are important to consider when
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examining pain, QoL and physical functioning due to not only the complex relationship among
the three but the added complexity of the relationship with social support and physical activity.

Quality of Life and Physical Functioning
Older adults who are pre-frail and frail were found to have significantly lower scores on
physical and cognitive aspects of health-related QoL. This research indicates that any level of
decreased physical functioning can impact QoL in older adults (Masel et al., 2009). These results
were found to be consistent across many articles. A systematic review, examining 11 articles on
QoL and frailty found that those older adults who were frail or pre-frail had significantly worse
physical and mental components of quality of life, compared to those who were considered
robust (Kojima et al., 2016).
A meta-analysis on the effects of exercise on physical functioning and IADL’s in older
adults suggests that exercise training can reverse or prevent impairment and disability (low
physical functioning). They also found that exercise did not have a direct significant effect on
QoL. There is however an assumption that if exercise can improve ADLs and physical
functioning older adults may be more likely to engage in social participation which is believed to
improve health-related QoL (Chou et al., 2012). Finally, Castillo De-Lima et al., (2019) found
that frail women had lower socialization and leave their homes less frequently compared to nonfrail women which are suggested to lead to lower QoL. The close relationship of physical
exercise and social impact on older adults has been very consistent across the research of all
three main topics (pain, QoL and physical functioning).
Research on older adults in Taiwan found consistent findings that frailty and QoL are
closely related when adjusting for sociodemographic such as weight, BMI, age, living alone,
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comorbidities, falls, etc. (Chang et al., 2012). Research on frailty and QoL previously mentioned,
adjusted for sociodemographic covariables as well and found a significant relationship between
frailty and QoL. They suggest that there could be other mediating factors that must be considered
more closely (Masel et al., 2009).
Pain, Physical Functioning and Quality of Life
With the abundance of research showing the overlap between pain, QoL and physical
functioning, there is a consideration for a much more complex relationship. Evidence shows that
the relationships go beyond a correlation between pain and physical function (Connolly et al.,
2016), Qol and pain (Akyol et al., 2010) or QoL and physical functioning (Masel et al., 2009)
alone but that there is also a relationship among all three. Those who are in pain are more likely
to experience decreased physical functioning and have lower QoL (Jakobsson et al., 2004).
Further, research on older adults comparing those with osteoarthritis to those without found
associations in both control group and diagnosed group with pain being associated with QoL,
pain also being associated with physical functioning and QoL being associated with physical
functioning (Jakobsson & Ingalill, 2006). Unfortunately, although these one-on-one relationships
are clear and well supported there is little research beyond the direct interactions. Even though
pain, physical functioning and QoL are often studied together their complex relationship is not
highly studied.
A research study considering a mediator of pain or depression on physical functioning
(Talaei-Khoei et al., 2017), supported both high comorbidity and bi-directional relationships
between pain and quality of life. Although, this research focused on depression, many studies
have shown that with increased depression there is decreased QoL (Sivertsen et al., 2015). When
considering the former research, which shows higher levels of pain increase risk of depression,
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we could hypothesize decreased QoL. Talaei-Khoei et. al (2017), take the complex relationship
even further by comparing two mediation models: 1) depression as the mediator of the
association of pain intensity with physical function and 2) pain intensity as the mediator of the
effect of depression on physical function. The results of this research study tell us that depression
was a partial mediator of the effect of pain intensity on physical function and that pain intensity
partly mediated the effect of depression on physical function (see Figure 1). Furthermore, the
proportions of variance in physical function that could be accounted for by both the mediating
effects of depression and pain alone were the same so they both have the ability to account for
the variation. These findings support a bidirectional mediation model. The authors believe that
this could be causing a reinforcement mechanism in which pain and depression reciprocally
influence physical functioning (Talaei-Khoei et al., 2017). Although this research used
depression as their mediating factor due to previous research showing the relationship between
QoL and depression (Suzuki et al., 2002), there is a hypothesis that the relationship would be
similar if QoL, pain and physical functioning was considered.
Gaps in the Literature and the Current Study
Across the literature review of pain, QoL and physical functioning in older adults the
findings were quite comprehensive. However, there were common gaps across research as well.
The most common discrepancy across the research was the inability to define many of the
variables which are associated with disparities in measuring variables as well. While there were
some inconsistencies in the definition of QoL and chronic pain the biggest discrepancies were in
the definition of physical functioning. There are many ways to measure physical functioning,
including both objective and subjective testing, such as frailty, IADL checklists, timed up and go
and handgrip strength tests (Chou et al., 2012). To ensure consistent findings in physical
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functioning, the present research will be utilizing both subjective (the IADL checklist) and
objective (handgrip strength test) measures. Disparities across research in measuring variables
were especially prominent in the lack of objective measures in researching older adults' pain,
QoL and physical functioning. Most research with older adults utilizes subjective measures such
as self-report questionnaires (Matos et al., 2016). By including a handgrip strength test, the
present study is overcoming purely subjective measures. In addition, studies reviewed lack a
biopsychosocial lens. For these reasons, I will be considering the overlap of mental, physical and
social health in older adults to understand this topic on a biopsychosocial level. Throughout the
literature review, I included research on the social, emotional and physical impact on older adults
to keep a broad understanding of the effects of pain, QoL and physical functioning. In my
analysis, I will be measuring cognitive functioning and depression, in addition to pain, QoL, and
physical functioning to get a thorough and well-rounded understanding of the lives of older
adults.
There were a few other inconsistencies in descriptions in participants across research.
There were inconsistencies for the age cut-off of older adults both within and between papers.
One research study set a cutoff age for older adults as 65 but later extended the age of older
adults to 55 to include more participants (Black et al., 2011). This could be explained by the
variability in cultural age that is considered “older” across the world. For the present research,
older adults will include people over the age of 65.
Methods
Participants and Procedures
Participants included individuals, 65 years and older recruited from the community (i.e.,
Seniors College and UPEI retirees) as well two community care facilities (Geneva Villa and
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Burnside Community Care). Inclusion criteria were to be 65 years of age or older. Exclusion
criteria included cognitive impairment that inhibited informed consent. See Table 1 for full
demographic information.
After receiving ethics approval, to follow COVID safety protocols given the lockdown
that occurred in January/February 2022, survey links (including participant information and
consent forms, and all questionnaires to be completed) were sent to contacts at Seniors College,
UPEI Retirees, and Senior Active Living Centre (UPEI) to access community-dwelling adults
over the age of 65. Survey links were also sent to the two identified community care facilities.
Participants who chose to complete the survey online received all information via the survey link
and completed the McGill Pain Questionnaire (MPQ), World Health Organization Quality of
Life-BREF (WHOQOL-BREF), Geriatric Depression Scale (GDS), and Lawton and Brody
IADL checklist. Those who were interested in receiving a summary of the results or who were
comfortable and interested in participating in an in-person questionnaire and handgrip strength
test if COVID were to permit, created their own “Unique ID” (i.e., “the second letter of your last
name, the last 2 digits of your phone number, and the first letter of the street you live on”) to
ensure confidentiality. If participants selected that they were interested in completing the tests in
person, a mutual and convenient time and the location were chosen. COVID protocols were
followed (i.e., masking, distancing, disinfecting all materials) to complete the cognitive screen
and handgrip strength test with a research assistant. Before completing the handgrip strength
test, participants were screened to ensure there was no injury or damage to the forearm, wrist or
hand in the past 6 months. Once surveys and in-person test results were collected and were
received, they were matched to the survey responses via the unique ID and data was transferred
to Jamovi.
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A second recruitment strategy commenced once safety protocol and COVID restrictions
were lifted. After receiving ethics approval, posters were provided to community care facilities
(Geneva Villa and Burnside Community Care) and employees were suggested to talk to residents
about the opportunity. Official recruitment took place by going door-to-door providing further
information and asking residents if they would like to take part in the data collection. Residents
who expressed interest received a questionnaire booklet including Participant Information and
Informed Consent forms. The Participation Information sheet was reviewed and full written
consent was obtained. All participants had full capacity to consent. After providing consent
participants were asked to complete the print version of the online survey, including the same
questionnaires measuring pain, quality of life, physical functioning, cognition, and handgrip
strength. Participants had the option of completing the paper and pencil questionnaire and
handgrip test with a research assistant or completing the questionnaires on their own time before
completing the cognition and handgrip strength test with research assistants. Once completed the
questionnaire packages were collected and kept anonymous and confidential and entered in
Jamovi.
Materials
A survey packet was created including a Participant Information and Consent Form,
demographics, and the McGill Pain Questionnaire (MPQ), the World Health Organization
Quality of Life WHOQOL-BREF, the Geriatric Depression Scale (GDS), and the Lawton and
Brody Instrumental Activity of Daily Living (IADL) checklist, and the Saint Louis University
Mental Status Exam—Canadian Version (SLUMS) (See Appendix). An identical paper
questionnaire package including a handgrip strength activity and SLUMS questionnaire was
created for participants who completed questionnaires in person.
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McGill Pain Questionnaire
The McGill Pain Questionnaire (MPQ; Melzack,1984) measures pain . Participants
rank an overall intensity of various types of pain such as “stabbing pain”, “cramping pain”
and “heavy pain” from “0”- None to “10”- Worst Possible. All questions on the MPQ that
have higher scores are indicative of higher levels of pain. The MPQ has been found to have
adequate internal consistency reliability (Chronbach’s alpha = .73 to. 89; Burckhardt &

Bjelle, 1994).
WHOQOL - BREF
Quality of life was assessed using the World Health Organization - Quality of Life
(WHOQOL-BREF) developed by the World Health Organization (2004). The WHOQOLBref asked 19 questions pertaining to QoL. Participants provided a rating for each question
from 0 to 5 for example “how would you rate your quality of life?” and “how healthy is your
physical environment?”. The WHOQOL-Bref has been found to have an adequate internal
consistency reliability (Cronbach's alpha: from .64 to .90; Goes et al., 2021) .
Geriatric Depression Scale
The 30-item version of the Geriatric Depression Scale (GDS; Yesavege et al., 1982)
was used to measure depression. The GDS is a series of “yes” or “no” questions regarding
mood in the past week, for example “are you basically satisfied with your life?” and “are you
hopeful about the future?”. Each question is scored 0 or 1 and a total is calculated. Questions
are reverse coded so that higher scores are indicative of more depressive symptoms. Scores of
9 or less are considered normal, scores of 10 to 19 indicate mild depression and scores 20 and
over suggest severe depression. The GDS has been found to have a high internal consistency
reliability (Cronbach's alpha: .92; Massai et al., 2018) .
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IADLs
Physical functioning was measured in patients using the Lawton - Brody Instrumental
Activities of Daily Living Scale created by Lawton and Brody in 1969. The scale has eight
categories of tasks such as the ability to use telephone and housekeeping each with various
levels explaining the extent to which an individual can complete that task for example “dials a
few well-known numbers” or “does not use the telephone at all”. The extent to which an
individual can complete the task is ranked 0 or 1. A total is calculated up to a score of eight. A
total score of 0 would be considered low functioning, a score of 8 would be considered high
functioning, for women whereas a score of 5 would be considered high functioning for men
(to avoid potential gender bias; Garf, 2008). The IADL checklist has been found to have a
adequate internal consistency reliability (Cronbach's alpha: .70 to .74; Lawton & Brody,
1969).
SLUMS
Used to measure cognition, the “Saint Louis University Mental Status Exam [SLUMS]
(Canadian Version)” was developed by Tariq et al., (2006). The scale includes 11 items with a
total score of 30 points. SLUMs measures attention, immediate and delayed recall, visualspatial, and executive functioning such as “what province are we in?” and “Please name as
many animals as you can in 1 minute”. A score of <21 is indicative of at least mild cognitive
impairment. The SLUMs scale has been found to have an adequate internal consistency
reliability (Cronbach's alpha: .70 to .72; Szcześniak & Rymaszewska, 2015).
Handgrip Strength
The handgrip strength measure (i.e., “dynamometer”) is an objective measure of
physical functioning that was used alongside the IADLs Scale (subjective physical
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functioning measure). This measure is a tool that is squeezed by the hand to measure hand
and forearm strength. Before administering the test, participants are screened for any hand,
forearm or wrist injuries in the last 6 months. If the answer is no, participants were asked to
stand with hands at side and squeeze dynamometer as hard as they can for a brief moment.
This was done once for each hand. One study found that healthy minimum squeeze
measurements associated with better mobility in older adults were approximately 72.6 pounds
for men and 44 pounds for women at a normal weight (Sallinen et al., 2010). The hand grip
strength test has been found to have high or excellent internal consistency reliability
(Cronbach's alpha: .96 to .98; Kumar T. et al., 2016)
Data Analysis Plan
Data were first cleaned by removing participants younger than 65 years of age. Data
descriptives were explored and outliers (N=3) were identified and winsorized (in left and right
hand grip strength). Correlations were run for all variables (See Table 2).
I planned to run three hierarchical regression analyses with the following predictors
(each entered in a separate step or block): age, pain, QoL and mood, and cognition, to see
whether adding a new variable would improve the model's ability to predict physical
functioning. I planned three regressions using 1) right-hand grip strength, 2) left-hand grip
strength and 3) instrumental activities of daily living as the outcomes or dependent variables as
levels of physical functioning.
In checking assumptions for all predictors, I found high multicollinearity between
depression and quality of life (r=-.81, VIF = 9.48, Tolerance = .10). This was not unexpected
given the strong relationship found in the literature between mood and QoL (Sivertsen et al.,
2015). Thus, I chose to remove the GDS as a predictor to increase reliability and get a clearer
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understanding of predictors' unique contributions to outcomes. After removing the GDS, all
assumptions were met for both objective tests for physical functioning. For the third regression
analysis, the Durbin-Watson independence test was normal, but residual plots were not normal,
Q-Q were found to be skewed and Shapiro-Wilk test for normality was found to be significant.
Although the assumption of normality could not be assumed based on the Shapiro-Wilk, I
decided to move forward with the planned analysis for a few reasons. Primarily, I can assume
normality due to a sample size of N=50 (>30) (Curran-Everett, 2017). A population that
represented both ends of the spectrum of ability to complete activities of daily living, for
example, participants in community care had lower scores whereas community-dwelling
individuals had the highest possible scores, could explain the discrepancy in the assumption of
normality, but this represented planned variation in the data for the purpose of the study.
Results
Fifty older adults, 65 years or older from Prince Edward Island agreed to participate in
data collection. Participants were classified as community-dwelling or residing in community
care facilities. As seen in Table 1, the participants’ age ranged from 65 to 89 years old (mean =
73). Of the 50 participants, 44 reported gender, with a majority of the participants reporting
female (N=31) compared to male (N=13). Of the 50 participants, 44 reported their racial identity,
where one selected “prefer not to say” and the remainder identified as White. Four participants
were residing in community care facilities and the remaining 46 who completed their
questionnaires online reported community-dwelling (N=37) or did not report (N=9).
Correlations were run for all outcomes. The full correlation matrix can be seen in Table 2. As
expected, there were high correlations between left hand (LHand) and right hand (RHand) grip
strength, Pearson’s r=.97, p<.001, meaning that strength was consistent across both arms for
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individuals. As the literature suggested, I saw a high correlation between GDS scores and QoL,
Pearson’ r= -.81, p<.001. The correlation matrix also demonstrated high correlations between
pain and QoL, Pearson’s r=-.72, p< .001, which was highly suggested in the literature review.
Surprisingly, I did not find significant correlations between LHand/RHand and pain which was
inconsistent with what the literature suggested. When analyzing the correlation matrix, QoL was
significantly correlated with IADLs, Pearson’s r=.40, p=.007, but not correlated to RHand,
Pearson’s r=0.37, p=.07 or LHand, Pearson’s r=.37, p=.10. Finally, cognition (SLUMs) was
significantly correlated to both pain, r = -.70 , p = .001, and IADLs, r = .54, p = .02, which was
consistent with the findings from the literature review.
Right-Hand Grip Strength
Age was a significant predictor of right hand grip strength, F (1,15) = 6.32, p = 0.024.
Subsequent models that include additional predictors, Model 2: pain F (2,14) = 2.96, p = 0.085,
Model 3: QoL, F (3,13) = 1.90, p = 0.18, and Model 4: cognition, F (4,12) = 1.50, p = 0.27) were
non-significant. Subsequent models did not improve predictive power (Model 1-2: ∆R²:6.25e-4,
p=.91; Model 2-3 ∆R²:0.0081, p=.70; Model 3-4: ∆R²:0.0028, p=.49). Age accounted for 30% of
the variation in right-hand grip strength, R2=.296. Age was the only significant predictor, B = 0.79, SE =0.32, t = -2.51, p = .024, of right hand strength. Regression values can be seen in Table
3.
Left-Hand Grip Strength
Age was a significant predictor of left-hand grip strength, F (1,15) = 6.41, p = 0.023.
Subsequent models including additional predictors, Model 2: pain, F (2,14) = 3.28, p = 0.068,
Model 3: QoL, F (3,13) = 2.07, p = 0.15, and Model 4: cognition, F (4,12) = 2.96, p = 0.28,
were non-significant. Subsequent models did not improve predictive power (Model 1-2:
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∆R²:0.020, p= .53; Model 2-3 ∆R²:0.0042, p=.78; Model 3-4: ∆R²:0.0025, p=.84). Age
accounted for 30% of the variation in left-hand grip strength, R2=.30. Age was the only
significant predictor, B = -0.83, SE =0.33, t = -2.53, p = .023, of left hand strength. Regression
values can be seen in Table 3.
Instrumental Activities of Daily Living
All models predicting IADLs were significant: Model 1, age , F (1,16) = 7.22, p = 0.016;
Model 2, age and pain, F (2,15) = 4.65, p = 0.027; Model 3, age, pain, QoL, F (3,15) = 4.95, p =
0.015; Model 4, age, pain, QoL and cognition, F (4,13) = 3.80, p = 0.029. However, model
change measures were all non-significant, again suggesting that age alone was the simplest
significant model to explain the outcome IADL: Model 2: pain, ∆R²:0.072, p=.21, Model 3:
QoL, ∆R²:0.13, p=.07, and Model 4: cognition, ∆R²:0.024, p=.43. Age alone accounted for
31% of the variation in Instrumental Activities of Daily Living, R2= 0.31. Regression values can
be seen in Table 3.
Discussion
Associations between pain and QoL (Akyol et al., 2010), QoL and physical functioning
(Masel et al., 2009), and physical functioning and pain (Balboa-Castillo et al., 2011) in older
adults are found across many research studies. As well, intricate bi-directional relationships
among pain, QoL and physical functioning in older adults was clearly laid out in the literature
(Talaei-Khoei et al., 2017). The goal of the present study was to add to the literature to further
clarify the relationship among these three variables. Specifically, I investigated which variable or
variables (age, pain, QoL, or cognition) best predicted physical functioning, with the hypothesis
(based on the literature) that the models including age, pain, and QoL would be most predictive
of both objective and subjective physical functioning. Cognitive function was added in hopes of
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further understanding and strengthening predictions on physical functioning. My hypotheses
were not supported as age was the only significant predictor of physical functioning. However,
when quality of life was added to the model to predict subjective physical functioning (IADL
checklist) there was indication it had an impact on physical functioning which was consistent
with my original hypotheses.
All three hierarchical regressions demonstrated age alone as being either the only
significant model or the simplest significant model to predict right hand and left-hand grip
strength and IADLs. But, in the regression analysis with IADLs as the outcome, when analyzing
model comparisons and model coefficients it can see there is a trend that QoL is impacting the
prediction of the outcome. All four models were found to be significant, but no model was
significantly better than model 1. When looking further at model 3 (age, pain, QoL), p=0.071 and
model 4 (age, pain, QoL, cognition) p=0.043, we can see that the model is approaching a
significant cut-off for predicting physical functioning. When analyzing model coefficients in
both models 3 and 4 QoL specifically has a p-value of less than 0.1, indicating a statistical trend.
As this is the case in both models 3 and 4, adding QoL to the model trends toward a prediction of
subjective physical functioning. These results tell us that age is a significant predictor of physical
functioning across multiple regression analyses with various measures of physical functioning as
the outcome. These results also suggest that QoL has an impact on physical functioning although
not statistically significant.
Objective Measures of Physical Functioning
To build on prior literature, the present study included three analyses: right-handed
strength, left-handed strength, and subjective reporting of physical functioning. The only
significant model of right-handed objective strength was model 1, which included age as a
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predictor only. As expected, age significantly predicted right-hand grip strength and had a
negative beta weight, meaning that as age increases in older adulthood, physical functioning
decreases. This was supported by findings in the literature review, that found when older adults
age physical functioning decreases (Imai et al., 2020). With right-hand grip strength as the
outcome when adding pain, QoL and cognition were added to the model step by step, no model
was statistically better at predicting physical functioning than model 1. Age being predictive of
physical functioning was consistent with the literature. Due to the complicated relationships of
pain, QoL and physical functioning and the overlap in relationships as suggested in the literature
(Talaei-Khoei et al., 2017) models 2, 3 and 4 being non-significant in predicting physical
functioning was not necessarily consistent with what the literature review suggested.
Secondly, the best model fit was analyzed again with left-hand grip strength as the
outcome for another measure of objective physical functioning. Similarly to right-hand strength
model 1, including age only, was the only significant predictor of physical functioning. When
adding the other variables, the models were non-significant. Again, age predicting physical
functioning was consistent with literature but based on the high correlations and bidirectional
relationships found in previous studies I expected to see pain and QoL at the least, be a stronger
predictor of physical functioning. That said, due to the high correlations between left and righthand grip strength it was expected that the findings of the regression analysis would be similar
for both of these outcomes.
Subjective Measure of Physical Functioning
Finally, I ran the same analysis with Instrumental Activities of Daily Living as the
outcome for a subjective measure of reported physical functioning. All models were found to be
significant, which was inconsistent with both left and right objective hand strength outcomes.
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Consistent with right and left hand strength, for IADLs model 1 was the simplest significant
model to explain the relationship between predictor and outcomes. As change indices between
subsequent models were non-significant we cannot conclude that additional predictors
significantly improved the models for predicting IADLs. As all outcomes are representative of
physical functioning I expected to see similar results across analyses. That said right and lefthand grip strength were highly correlated to each other but neither were highly correlated with
IADL. Thus, it was not surprising that IADL results suggested more findings than right and lefthand grip strength were able to. Although model 1 (age alone) was the only significant model
predicting physical functioning, model 3 (adding pain and QoL) demonstrated a trend (p< 0.1)
that QoL was impacting the model's ability to predict physical functioning. This was consistent
with model 4 as well, meaning that having QoL in the model trended towards impacting the
predictivity (without being statistically significant). This trend was expected as it is quite related
to findings in the literature. For example, a systematic review, on QoL and frailty found that
those older adults who were frail or pre-frail had significantly worse physical components of
QoL (Kojima et al., 2016) and that through increasing exercise you can improve IADLs and
overall QoL (Chou et al., 2012).

QoL Trends
Although the results of the regression analysis were not completely in line with prior
research, the significant findings (age predicting objective physical functioning) were not a
surprise and the trends (QoL having an impact on models to predict physical functioning) were
consistent with previous research. The lack of predictive relationship between pain and physical
functioning was unexpected and inconsistent with both the literature review and correlation
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findings. Pain and physical functioning were consistently correlated (Suso-Ribera et al., 2019),
associated (Ardoino et al., 2020) or predictive (Connolly et al., 2016) of one another across many
research studies demonstrating a very strong relationship. Furthermore, I found strong
correlations between pain and physical functioning suggesting further relationships. Thus, not
only was pain not significantly predicting physical functioning inconsistent with previous
research but it did not meet expectations based on current study correlations as well. Throughout
the literature review, there were many studies that brought in a biopsychosocial lens and covered
topics such as cognition (Akyol et al., 2010), social support (Bowling & Iliffe, 2011) and
emotional well-being (Gureje et al., 1998). One study, for example, looked at mediating effects
of cognitive functioning on physical functioning and pain in older adults and found a mediating
relationship of cognitive function on pain and physical function but found that pain was no
longer associated with physical functioning when cognition was added. Their findings showed
that after adding cognition to the relationship, the pain was no longer associated with physical
functioning (Morone et al., 2014). Hoping to expand on this research I ran a model including
cognition as a predictor of physical functioning. Consistent with these findings, cognition was
significantly correlated to both pain and physical functioning. But when adding cognition into
the regression analysis the model was non-significant and not significantly better than any
previous model, furthermore, it decreased the significance of each model coefficient.
Possible Explanations and Further Exploratory Analysis
Taking a closer look at the findings compared to the population could help explain the
non-significant findings. Firstly, a large portion of the population had very high functioning. This
provided very little variance in physical functioning. Additionally, the majority of the
population reported low levels of pain, but with a much higher variance. Pain ranged from a
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score of 0 to a score of 179, with a mean of 33.3. This could suggest that pain data was skewed,
as although there was wider variance, most of the population scored quite low. It could be
difficult to find significant results as given the discrepancy. For example, physical functioning
scores were high and had little variance, whereas pain scores were quite low and had much more
variance.
Secondly, with 74% of participants living in the community, data showed consistently
lower levels of pain than expected (only 8% of the population reported living in community care
and showed much higher pain as expected). Community living participants also had more
functional ability when exploring the data, which would make sense theoretically. What is
suggested in the literature is that when pain is high, physical functioning is low in older adults
(Matos et al., 2016). By not finding consistent results through the present population we could
conclude that participants may have low enough levels of pain and high enough physical
functioning for no statistical significance to be found. There is an abundance of research
agreeing that higher pain predicts lower physical functioning in older adults (Connolly et al.,
2016). Thus, we could hypothesize that lower pain would indicate higher physical functioning in
older adults, but there may be a level of pain and physical functioning where they aren’t closely
correlated as they are both relatively low or within middle ground, as seen in the present
population.
Another approach to considering why these findings were non-significant is to consider
other relationships that may be occurring that the regression analysis are missed in a hierarchical
regression. The correlation matrix shows many significant relationships between variables,
suggesting strong relationships. However, the regression analyses demonstrated that pain, QoL
and cognition did not significantly predict physical functioning. Instead we could consider
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bidirectional or mediating relationships that regression analysis couldn’t detect, that were also
suggested in the literature review (Talaei-Khoei et al., 2017).
To further analyze these relationships, I ran two exploratory regression analyses to look
at bidirectional relationships. Rather than physical functioning, I used pain and QoL as the
outcomes and age, objective physical functioning, and QoL and age, objective physical
functioning and pain as the predictors, respectively. These relationships were much more
informative and consistent with the literature. With QoL as the outcome, not only were all
models significant but the third model including age, physical functioning and pain, showed to
be a significantly better predictor of QoL, F (3, 39) = 15.71, p = <.001, ∆R²: .37, p=<.001.
Interestingly, with pain as the outcome models 1 (age alone) and 2 (age and physical
functioning) were non-significant, until QoL was added, in which model 3 was significantly
better at predicting pain F (3, 39) = 14.29, p = <.001, ∆R²: .39, p=<.001. These results help put
my initial regression analyses into a larger context to understand the relationship among pain,
QoL and physical functioning. In addition, they are consistent with the correlation findings in the
current study and findings from the literature review (Jakobsson et al., 2004). This further
analysis helped me see more significant relationships that we were expected and demonstrates
that QoL is significantly related to pain and physical functioning. Not only did we see this trend
in the original regression analysis, but with QoL as the outcome, the best model to predict it
included all predictors, and with pain as the outcome the best predictor model included QoL.
Although the literature review and correlations suggests strong and complicated relationships
among all three variables, both individually, (Jakobsson & Ingalill, 2006) and as mediating
relationships (Talaei-Khoei et al., 2017), it is not inconsistent that the present research found
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strong relationships between age and physical functioning, pain and QoL and QoL and physical
functioning.
Finally, integrating a biopsychosocial approach was a goal of the present research study
to expand on the literature. By adding mood (GDS), and cognition (SLUMS) the hope was to get
a more holistic understanding of the relationship among pain, QoL and physical functioning.
Unfortunately, due to multicollinearity GDS was removed and with a lack of significance
SLUMs was not heavily influential in the results. Moving forward with research I think it would
be important to continue to strive to find results from all domains of life including mood and
cognition and more such as adding a social support variable.
Limitations
Discrepancies in findings between the literature review and the present study could be
explained by some limitations of the study. First, recruitment was difficult due to COVID.
Restrictions in community care around the time of recruitment meant I was unable to reach the
target demographic I had originally hoped for, individuals living strictly in community care
facilities. This population was originally targeted because these individuals are expected to have
higher levels of pain and lower levels of physical functioning which would provide a bigger
effect size making the relationship easier to detect compared to community dwelling older adults.
Thus, I decided to open recruitment and the data collection strategy to an online survey for any
adult over 65, as such I only received a small number of participants from community care
facilities. This created an obvious split in the participant demographic. The participants were on
opposite ends of the spectrum for physical functioning, as measured by the IADL checklist. The
few participants from community care facilities had extremely low scores on the IADL checklist
(indicating low levels of physical functioning) compared to the majority of the participants who
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were community-dwelling and scored very highly on the IADL checklist. Having participants on
either end of the spectrum could have influenced the results of the analysis. Furthermore, the
population was not very diverse. Most of the participants were located in Charlottetown or
Cornwall, especially those who agreed to participate in handgrip strength and cognition tests.
Also, all participants who identified their racial identity, identified as White. Although the
sample was sufficient in terms of size (N=50), it had very uniform demographics, other than
landing on either end of the spectrum for IADL, which does not provide great strength for
generalizability and provides low variance.
Next, when data was collected for handgrip strength, it was collected by the right hand
and left rather than dominant hand and non-dominant hand. Due to this misstep, I was unable to
norm the data, meaning I could not compare the strength of the left and right hand as dominant to
the left and right hand as non-dominant. The concern here is that this could affect the variance of
the data set, as now weaker non-dominant hand strength is compared to stronger dominant hand
strength. Right handed people have lower left hand strength scores whereas left handed people
will have lower right hand strength, thus when adding left and right hand as it across the sample,
you are not accounting for the weaker or stronger hands of the two. This will create an uneven
skew that combining dominant and non-dominant hand would avoid.
Finally, for the present study data on pain was collected using a questionnaire that
measures pain on an intensity scale. Throughout the literature review pain was also collected
based on duration. There are also non-specific vs diagnosed specific type pains that were not
screened for that could influence the impact pain has on QoL and physical functioning.
Additionally, data on physical functioning was collected using a hand grip strength test rather
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than more accurate physical functioning tests (i.e. Timed up and go and gait speed). This
decision was made based on training and safety concerns.
Despite these limitations, findings were generally consistent and in line with previous
research suggesting that further research is needed to not only overcome these limitations but to
take different directions to expand findings. Addressing limitations could increase validity and
help pave the way for future research.
Future Directions
Addressing the limitations of the present study would be key in researching future
directions. With more time and resources, and post-COVID, gathering a widespread and larger
sample would be key in adding validity and reliability to the analysis. Being able to collect data
on a larger scale would overcome many of the limitations and would increase variance,
generalizability and could possibly provide more significant results and power. Specifically,
being able to overcome the split in the spectrum from the IADL checklist would be statistically
useful.
Another direction would be to approach the analysis looking for a mediating relationship
between pain and QoL on physical functioning. Rather than three hierarchical regression
analyses, regressions for mediations would be run. First, regression analysis for all predictors and
outcomes and then predictors alone on the outcome and with a mediating relationship to the
other predictors, for example, QoL on IADL with pain as a mediator.
Furthermore, different measures could be used to collect data. As found in the literature
review most of the variables used did not have clear definitions and had many ways of being
operationalized. For example, there are many questionnaires for pain and QoL that could be
used instead of the WHOQoL and the McGill Pain Questionnaire. Secondly, there is an
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abundance of objective measures to quantify physical functioning such as gait speed and timed
up and go. A possible approach would be to measure multiple subjective and multiple objective
approaches to physical functioning. The current study took a step in this direction by measuring
both subjective and objective physical functioning.
Either going in the original direction of the research study by focusing solely on the
population of individuals in community care facilities or by expanding the data to get more
variance would be statistically beneficial. Following some of the data analysis plans of various
researchers such as Talaei-Khoei et al., looking at bidirectional relationships (2017) or Aykol et.
al looking at mediating relationships such as social support and cognition on pain, QoL and
physical functioning (2010) could also help expand on the research and understand relationships
among variables from a different lens.
Conclusion
The literature review and current research findings demonstrated that age is a significant
predictor of physical functioning when using right and left-hand grip strength as well as the
Instrumental Activities of Daily Living checklist as the outcome. Additionally, adding QoL to
the model indicated a statistical trend, improving the model’s prediction of subjective physical
functioning . Importantly, the literature as well as secondary and exploratory analyses supported
the idea of a bidirectional relationship among these variables. As this is somewhat consistent
with the literature it is worth further analysis. Inconsistent with the literature, the pain was not
found to be a significant predictor of physical functioning which again would suggest a need for
further analysis. Any future research on this topic should aim to overcome measuring and
sampling limitations and further expand on present research.
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Figure 1.
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Bi-directional mediating models of depression and pain on physical functioning (TalaeiKhoei et. al, 2017).
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Table 1
Demographic Characteristics
Variable
Age
Living Situation
Community
Community Care
Racial Identity
White
Prefer not to say
Did not report
Gender
Male
Female
Did not report

Mean (SD)
72.3 (6.56)

N= ; %

46; 92%
4; 8%
42; 84%
1; 2%
7; 14%
13; 26%
31; 62%
6; 12%
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Table 2.
Correlation Matrix
Pain

GDS

QoL

SLUMS IADL

RHand

Pain

1

GDS

.61
<.001

1

QoL

-.72
<.001

-.81
<.001

1

SLUMS

-.70
.001

-.56
.015

.45
.062

1

IADLs

-.34
.02

-.44
.002

.40
.007

.54
.02

1

RHand

-.35
.15

-.45
.065

.37
.13

.45
.07

.49
.03

1

LHand

-.27
.29

-.40
.10

.37
.14

.33
.20

.45
.06

.97
<.001

LHand

1

Note: *significant < .05; **significant < .001
GDS = Geriatric Depression Scale; QoL = Quality of Life; SLUMS = SLU Mental State Exam;
IADLs =Instrumental Activities of Daily Living; Rhand = Right Hand Grip Strength; LHand =
Left Hand Grip Strength.
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Table 3.
Hierarchical regression analysis for models 1 through 4 for each outcome.

RHand
B

SE

β

Step 1
Age

-.79

.32

-.54

Step 2
Pain

--

--

Step 3
QoL

--

Step 4
SLUM

--

LHand

IADL

B

SE

β

.02

-.84

.33

-.55

--

--

--

--

--

--

--

--

--

--

--

--

p

B

SE

β

.02

-.15

.06

-.56

.02

--

--

-.02

.02

-.03

.21

--

--

--

.09

.05

.49

.07

--

--

--

.10

.12

.25

.43

p

p
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Appendices:
Appendix A: McGill Pain Questionnaire
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Appendix B: Geriatric Depression Scale
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Appendix C: WHOQoL-BREF
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Appendix D: Lawton-Brody Instrumental Activities of Daily Living Checklist
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Appendix E: SLU Mental State Exam
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