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Abstract
Knee osteoarthritis (KOA) is a rheumatic disease that leads to decreased functional capacity and mental health. The
pain generated by KOA has been shown to be associated with decreased joint function, disability, an increased risk of
developing depressive symptoms, worse coping with the disease, decreased quality of life, and cognitive factors. However,
the relationship between KOA and decreased cognitive health has not been fully elucidated. Mild cognitive impairment
(MCI) is a diagnostic term that refers to decreased cognitive health, describing the situation between preserved cognition
and dementia. It is used to describe people with a decline in one or more cognitive domains but who still have their
sociofunctional performance intact. This literature review aimed to investigate the relationship between KOA and MCI.
The search terms “knee osteoarthritis” and “mild cognitive impairment” were used using the BVS, Cochrane Library,
PubMed, and Scielo databases, using the “and” connector. The articles that had one of the search terms in their title,
both search terms in their abstract and that investigated both health conditions were selected. Studies that did not refer
to humans, that were abstracts or clinical trial records of one of the articles already found in the search, or that were in
duplicate were excluded. As a result, five articles were included in the literature review and evaluated. Studies have shown
that MCI increases the risk of KOA and that practicing Tai Chi is effective in reducing knee pain, pain-related behavior,
and the number of analgesics used by elderly individuals with MCI.

Introduction
Osteoarthritis is a frequent chronic disease [1] described
as a low-grade rheumatic and inflammatory disease that results
in joint cartilage degeneration [2,3]. It is classified as primary
or secondary, depending on its origin of development, with no
biological changes between the types. Primary osteoarthritis,
also called idiopathic osteoarthritis, is dependent on the gene
of the individual, while secondary osteoarthritis, also called
posttraumatic osteoarthritis, occurs after involvement by other
diseases or after a traumatic event [4].
Osteoarthritis affects structures such as hyaline cartilage
and other joint tissues, leading to increased subchondral bone
thickness, sclerosis of the bone plate, synovitis, distension of
the joint capsule, growth of osteophytes, muscle weakness, and
changes in ligaments and tendons [2]. One of the most affected
joints is the knee, and knee osteoarthritis is considered the main
cause of physical disability in the elderly [5-7].
This physical disability occurs due to the reduction of the
functional capacity generated by the impairment of the joint,
which in turn occurs through structural changes that hinder

joint mobility, which may generate stiffness, crepitus, edema,
pain, loss of mobility, and reduced range of motion [5]. Due
to its progressive progression, knee osteoarthritis leads to loss
of joint function that can result not only in reduced functional
capacity but also in total joint impairment [2,8].
Zhang et al. [9] presented a meta-analysis that evaluated
approximately 250 million people with a prevalence of knee
osteoarthritis of 3.6%, while the prevalence combined with
disabling pain was approximately 35% in elderly individuals,
characterizing high prevalence rates of knee osteoarthritis in
this population.
The decrease in functional capacity resulting from knee
osteoarthritis has consequences such as reduced mobility,
autonomy, social contact, and the presence of pain. These
factors favor the development of mental disorders in the patient.
Pain, for example, is a common symptom of the disease [10,11],
which is directly related to the decrease in quality of life [12]
and with loss of joint function and disability [13,14], as well as
a higher risk of depressive symptoms [15].
For Axford et al. [16], individuals with higher pain indices
have worse functional capacity, worse responses to coping with
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the disease, and an increased risk of depression compared to
individuals without or with less pain. Among the disorders
associated with the disease, depression and anxiety are the most
prevalent in this population [17,18]. However, a systematic
review by Urquhart et al. [19] found a relationship between
knee pain from knee osteoarthritis and cognitive factors.
A condition related to cognitive health that has been
gaining attention is mild cognitive impairment, which refers to
the decrease in the unnatural cognitive function of the aging
process and is used as a diagnostic term applied to individuals
between preserved cognitive function and dementia [20].
Individuals with this condition are characterized by a decline in
one or more cognitive domains but have normal sociofunctional
performance, i.e., without having their independence affected
[21,22]. Elderly patients with mild cognitive impairment have a
higher risk of developing Alzheimer’s disease (AD) [23], with a
conversion rate of 10 to 40% per year, when compared to 1-2%
in healthy elderly individuals [24].
The impairment of physical and mental health generated
by knee osteoarthritis allows the disease to have a high socioeconomic impact. This impact is expected to increase since
the prevalence of knee osteoarthritis accompanies the aging
population [25,26]. Both knee osteoarthritis and mild cognitive
impairment are frequent and influential diseases in the life of the
elderly population [2,20]. Studies that evaluate the relationship
between diseases enable the understanding of behaviors and
associated consequences. However, the relationship between
these two clinical conditions has rarely been investigated. Thus,
this literature review aimed to combine articles that investigate
knee osteoarthritis and mild cognitive impairment, contributing
to the knowledge about the relationship between these two
conditions in aging.

Methods
The present study was based on a literature review of scientific
articles indexed in the search databases BVS (Biblioteca Virtual
de Saúde), Cochrane Library, PubMed, and Scielo. The search
terms “knee osteoarthritis” and “mild cognitive impairment”
were investigated using the “and” connector. No period or type
of study restriction was applied.
The inclusion criteria were studies that had one of the search
terms in their title; Studies that had both search terms in their

abstract; Studies that investigated both conditions evaluated.
And the following exclusion criteria were considered: Studies
that did not refer to human beings; Summaries or clinical
trial records of one of the studies already found in the search;
Duplicate studies.
In the first moment of investigation, the number of
articles found from the descriptors in the selected database
was evaluated. Next, the inclusion and exclusion criteria were
applied based on the reading of the titles and abstracts of the
articles found. Finally, a careful reading of the selected articles
was performed.

Results
The stages of the selection process of the articles to be
included in this literature review, as well as the number of
studies identified and selected, are described in flowchart 1.
Due to the lack of manuscripts with the descriptors investigated
in the Scielo database, it was not included in the flowchart.
After analyzing the studies found, five investigations were
included in the literature review, respecting the inclusion and
exclusion criteria. Table 1 shows the description of these articles
and their main results.
The selected studies indicate a relationship between knee
osteoarthritis and mild cognitive impairment or describe
benefits from an intervention for a population with both health
conditions.

Discussion
The present study aimed to investigate the relationship
between knee osteoarthritis and mild cognitive impairment.
For this purpose, a careful review of scientific articles was
conducted, in which few studies were found that described
the relationship between these diseases. Among them, the
study by Yoshimura et al. [27] aimed to determine whether
mild cognitive impairment, considered from the mini-state
mental examination score (MMSE - a tool often used to
identify cognitive decline), increases the risk of occurrence
or progression of knee osteoarthritis. The study applied a
logistic regression analysis that was adjusted for age, sex,
regional differences, body mass index, handgrip strength,
smoking, alcohol consumption, frequency of physical exercise,

Table 1. Articles included in the literature review.
Year

Authors

Title

Journal

2017

Yoshimura et al.

Epidemiology of the locomotive syndrome:
The research on osteoarthritis/osteoporosis
against disability study 2005-2015.

Modern rheumatology The logistic regression analysis showed that mild
cognitive impairment increases the risk of knee
osteoarthritis.

2012

Yoshimura et al.

Does mild cognitive impairment affect
the occurrence of radiographic knee
osteoarthritis? A 3-year follow-up in the
ROAD study.

BMJ open

Mild cognitive impairment significantly increases the
risk of incidence, but not progression, of radiographic
knee osteoarthritis.

2011

Tsai et al.

A randomized controlled trial of a 20 week
Tai Chi program for osteoarthritic knee pain in
elders with mild dementia.

The Journal of Pain

The practice of Tai Chi improves the pain of knee
osteoarthritis, the behavior related to it and the use of
analgesics.

2010

Chang et al.

Teaching Tai Chi to elders with osteoarthritis
pain and mild cognitive impairment.

Activities directors’
quarterly for
Alzheimer’s & other
dementia patients

The practice of Tai Chi is effective for elderly patients
with knee pain and osteoarthritis.

2009

Tsai et al.

The effect of Tai Chi on knee osteoarthritis
pain in cognitively impaired elders: pilot
study.

Geriatric nursing
(New York, NY)

The Tai Chi provides clinical improvement of pain
caused by knee osteoarthritis in the elderly with
cognitive impairment.

J Case Rep Med, 2022
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Figure 1: Flowchart of the stages of article selection to be included in the literature review.

and history of a knee injury. As a result, the MMSE score for
individuals with mild cognitive impairment (score ≤ 23) was
associated with the incidence of knee osteoarthritis. However,
there was no significant association between the MMSE score
and the progression of KOA in the analysis of degrees on the
radiographic examination.
In a more recent study and through a logistic regression
analysis, the same author revealed that mild cognitive
impairment, hypertension, and a lower tolerance to glucose
significantly increased the risk of the patient developing knee
osteoarthritis [28]. These results corroborate their previous
findings regarding mild cognitive impairment and the risk of
incidence of knee osteoarthritis. The study also suggests that
the prevention of conditions such as mild cognitive impairment
and metabolic syndrome helps in the prevention of diseases that
affect locomotion and generate physical disability, such as knee
osteoarthritis. These conditions increase the risk of dementia
and cardiovascular diseases, respectively, which are the main
reasons for physical disability in the elderly [28].
Both studies by Yoshimura et al. [27,28] used the ROAD
(Research on Osteoarthritis/Osteoporosis Against Disability)
study as a basis. In 2012, the data referred to individuals who
completed the second stage of the study (three years after the
beginning). In the 2017 study, the results were generated from
baseline and follow-up data from the second and third stages
of the study (seven years after the beginning). Although they
J Case Rep Med, 2022

have different objectives, they refer to a large cohort study that
investigated a possible relationship between knee osteoarthritis
and mild cognitive impairment, addressing factors essential
for the knowledge of this relationship such as incidence,
progression, prevention, and risk.
The other three studies included in this review are
also from the same group of studies, which did not aim to
investigate the relationship between knee osteoarthritis and
mild cognitive impairment but rather to evaluate individuals
with both conditions in a physical exercise intervention. It was
previously shown that this type of intervention, characterized
as nonpharmacological, is effective when combined with
conventional treatment, describing a multifactorial treatment
that aims to promote the reduction of symptoms, improvement
of functional capacity, mental health, and quality of life.), the
delay or impediment of the progression of osteoarthritis and the
decrease in the use of health services [9,29,30].
The article by Tsai et al. [31] refers to a pilot study that
investigated possible improvements in pain through the practice
of physical exercise by the Tai Chi modality in patients with
osteoarthritis and mild to moderate cognitive impairment. For
this purpose, seven elderly participants participated in a physical
training intervention lasting 15 weeks. The results showed no
significant differences in knee pain after the intervention in
the evaluated participants. However, longer duration or better
performance in the training protocol was associated with
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improvement in pain scores, and when evaluated for a longer
duration of practice of Tai Chi (20 weeks), the participants
showed relevant clinical improvements.
The study by Chang et al. [32] describes a training protocol
for Tai Chi applied to elderly individuals aged 70 to 90 years who
had mild cognitive impairment (assessed by the MMSE score)
and pain from knee osteoarthritis (measured by specific selfreport questionnaires: Verbal Descriptor Scale or Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC) in
the pain domain). The diagnosis of knee osteoarthritis was also
confirmed with the patient, his family, and the medical team
responsible. The elderly participants participated in a 20-week
Tai Chi intervention in 60 sessions.
The training protocol included specific teaching techniques
for this population due to the physical and cognitive fragility
presented. This method allowed this nonpharmacological and
economic intervention to be appropriate for elderly patients with
pain, knee osteoarthritis, and mild cognitive impairment because
it is easily adaptable to the individual condition of each patient.
The authors comment that in addition to physical exercise, they
promoted cognitive stimulation and social interaction among the
participants.
Subsequently, the research group documented those 55
elderly individuals were evaluated regarding pain, mean monthly
dosage of analgesics used, and several behaviors related to knee
osteoarthritis pain. The participants were divided into the groups
of Tai Chi (n = 28) and control (n = 27), and it was reported
that the pain scores of knee osteoarthritis, pain-related behavior
and the dosage of analgesics used decreased after 20 weeks of
treatment. practice, while in the control group, there were no
changes in pain scores or analgesic dosage used, and there was a
worsening of pain-related behavior [33].
The pilot study by Tsai et al. [31] contributed to the creation
of an effective protocol to reduce knee pain from osteoarthritis in
elderly individuals with mild cognitive impairment, which was
later described by Chang et al. [32], contributing to the knowledge
related to an easily accessible and efficient intervention in the
improvement of pain in a population with both health conditions
investigated in this review. The group of researchers also showed
that in addition to being efficient in improving pain, the practice
of Tai Chi improves the behavior related to it and decreases the
use of analgesic drugs by this population [33].
Although the present study used four relevant databases to
search for articles, we noted as a limitation the low number of
articles found that relate to both health conditions investigated.
We suggest further experimental studies that evaluate the
relationship between knee osteoarthritis and mild cognitive
impairment, contributing to the knowledge of the improvement
of symptoms and the consequences associated with these
diseases in the elderly population.

Conclusion
Investigating the relationship between knee osteoarthritis
and mild cognitive impairment, we found studies that suggest
that mild cognitive impairment increases the risk of developing
knee osteoarthritis in elderly individuals and that the practice
of Tai Chi can be used therapeutically in the relief of pain from
knee osteoarthritis in elderly individuals with mild cognitive
impairment, influencing pain-related behavior and the amount
of analgesics used.
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