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ABSTRACT
Objectives Type 2 diabetes (T2DM) and knee 
osteoarthritis (OA) commonly co- occur and epidemiologic 
studies suggest concomitant symptomatic knee OA 
increases the risk of T2DM complications. We sought to 
explore the experiences and perspectives of individuals’ 
living with both symptomatic knee OA and T2DM, with a 
focus on the impact of OA on T2DM management and daily 
life.
Design We conducted qualitative semistructured 
telephone interviews with persons living with T2DM and 
knee OA. We inductively coded and analysed interview 
transcripts, informed by interpretative description.
Setting We recruited participants from a community 
arthritis self- management programme and an academic 
hospital’s family medicine clinic in Ontario, Canada.
Participants We included 18 participants who had a 
physician diagnosis of both T2DM and knee OA, with 
variation age, gender, and duration of T2DM and knee OA.
Results Participants with T2DM described how 
concomitant painful and disabling knee OA made it 
difficult to engage in physical activity, negatively impacting 
blood glucose control. Joint pain itself, associated 
sleep disturbance and emotional distress were also 
seen to affect blood glucose control. Beyond diabetes 
management, the impact of OA- related pain and functional 
limitations on nearly all aspects of daily life led participants 
to view their OA as important. Despite this, many 
participants described that their health professionals paid 
little attention to their OA, which left them to self- manage. 
Balancing both conditions also required navigating a 
medical system that provided piecemeal care.
Conclusions Individuals with T2DM view symptomatic 
knee OA as an important barrier to both T2DM 
management and overall well- being, yet are frequently 
met with insufficient support from health professionals. 
Greater recognition and management of knee OA in 
persons with T2DM could help improve patient- centred 
care and potentially disease outcomes.

INTRODUCTION
Type 2 diabetes (T2DM) is recognised as a 
serious public health concern with consider-
able impact on human life. Despite advances 
in clinical care, the number of individuals 
with T2DM worldwide continues to rise,1 and 
solutions to reduce associated adverse health 
outcomes, including higher risk of death and 
disability,2 are critically needed. Nearly one in 
three individuals living with T2DM also has 
osteoarthritis (OA),3 the most common form 
of arthritis, characterised by chronic joint pain 
and functional impairments. The conditions 
frequently coexist owing to shared risk factors, 
such as older age and overweight/obesity.2 4 
The knee is most frequently affected by OA.4 
Epidemiological studies reveal knee OA to be 
an independent risk factor for both develop-
ment of incident T2DM,5 6 and for diabetes- 
specific complications and cardiovascular 
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events in those with prevalent T2DM.7 Knee OA, a leading 
cause of impaired mobility,8 may impede engagement in 
physical activity that is strongly recommended in inter-
national T2DM guidelines.9 10 However, there is potential 
for broader and multidimensional effects of knee OA on 
the lives of persons living with T2DM. Knee OA- related 
depression, fatigue and poor sleep quality11 12 may also 
limit a person’s ability to fully engage in T2DM care. The 
literature currently lacks patients’ perspectives on how 
T2DM and OA interact.

Given the growing emphasis on person- centred research 
and understanding interactions among multiple chronic 
conditions, this qualitative study aimed to explore how 
persons with T2DM perceive the impact of knee OA on 
their T2DM management and daily lives. A better under-
standing of these disease relationships is critical to iden-
tifying strategies to optimise care and disease outcomes 
of persons with T2DM. This study will illuminate, for the 
first time, the prominence of OA in their lives and the 
resulting complex illness experiences faced by these indi-
viduals with a common cluster of conditions.

METHODS
Study design
This study employed the qualitative methodology of 
interpretive description. Interpretive description seeks 
to understand clinical phenomena through identifying 
commonalities and thematic patterns across participant 
perspectives, and to characterise each phenomenon in a 
theoretically useful manner to inform clinical practice.13 
The interpretivist stance focuses on how people make 
sense of their lived experiences, the meanings they assign 
to them (such as health symptoms and behaviours), and 
views patients as experts on their own lives.14

We followed the Consolidated Criteria for Reporting 
Qualitative Studies guidelines for reporting qualitative 
research.

Sampling
We recruited participants though the Arthritis Society 
Canada’s Arthritis Rehabilitation and Education 
Programme in Ontario, Canada (a self- management 
programme consisting of an education class and/or a 
one- on- one visit with an arthritis therapist), and through 
the family medicine clinic at Women’s College Hospital, 
an academic hospital in Toronto, Canada. Individuals 
aged 45 years or older and who had a physician diagnosis 
of both T2DM and knee OA were invited to participate. 
We aimed to sample a range of ages and disease duration, 
both of T2DM and knee OA. Recruitment was guided by 
conceptual saturation of themes.15

Data collection
A semistructured interview guide was developed, framed 
around the research aims. The interview guide (online 
supplemental material) focused on the following topic 
areas: participants’ experiences living with T2DM and 

with OA, separately, and then their perspectives on the 
intersection between the two conditions. Interview guides 
were kept flexible and participants were encouraged to 
discuss any aspect of the topics that they felt were rele-
vant. Finally, participants were asked their age group, 
gender, years since diagnosis of T2DM and treatments 
currently used, and years since diagnosis of knee OA. 
Residence (urban, suburban, rural) was determined by 
Rurality Index of Ontario.16 Level of knee OA pain was 
assessed using Western Ontario and McMaster Univer-
sities Osteoarthritis Index pain subscale,17 and level of 
walking difficulty was assessed using the Heath Assess-
ment Questionnaire18 mobility item.

Interviews were conducted by telephone, by one of two 
researchers (EW or LKK). Interviews lasted 30–50 min. 
Interviews were audio recorded and transcribed verbatim. 
Data were managed using NVivo V.12 software (QSR 
International Pty Ltd., Burlington, MA, USA).

Analysis
Data collection and analysis occurred concurrently in 
an iterative process.14 An inductive thematic approach 
was employed. The analytic team (LKK, EW, CM, IS) 
comprised individuals with qualitative, methodological 
and substantive expertise and included both interviewers. 
First, a coding framework was developed, based on the 
first six transcripts, that was sequentially refined during 
meetings of the analytic team. Once the coding frame-
work was established, it was used to code the remaining 
transcripts.

Analysis was informed by the research aims, the clinical 
experiences of the research team, comprising rheumatol-
ogists and physical therapists, and the theory of self- care 
of chronic illness,19 which was introduced during the anal-
ysis phase. Memos were written to support development 
of codes and derivation of themes. Constant compara-
tive analysis allowed in- depth insights into similarities 
and differences across interviews.20 Interpretations were 
cross- referenced with the analytic team, and two senior 
researchers (JAP and GH). Authors kept an interrogating 
stance towards the data, to explore alternative explana-
tions of the findings.21 We applied the eight key markers 
of rigour in qualitative research, as described by Tracy.22 
For instance, use of multiple analysts, analytic memos, 
audit trail and supporting data provided rich rigour, cred-
ibility was strengthened by thick description, and we used 
reflexive research practices.

Patient and public involvement
This study was conducted with important input from 
three patient research partners, one of whom is a co- au-
thor (JS), to identify research priorities and review inter-
pretations of results. Interested study participants were 
provided a summary of the research findings.

RESULTS
We interviewed 18 participants living with both T2DM and 
knee OA, representing a range of both OA and T2DM 
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disease severity. Participants recruited from Arthritis 
Society Canada (n=14) are denoted as ‘PAREP’ and from 
family medicine (n=4) as ‘PEFP’. Participant characteris-
tics are shown in table 1.

Three overarching themes were constructed from the 
data: (1) negative impact of OA on diabetes control; (2) 
prominence of OA; (3) minimisation of OA by heath 
professionals. Findings are presented with illustrative 
quotes from participant interviews. Additional quotes are 
presented in table 2.

Theme 1: negative impact of OA on diabetes control
This theme describes the perspectives of participants on 
how knee OA affected their diabetes management. Partic-
ipants characterised ‘successful’ diabetes management as 
meeting target blood glucose values.

All participants said they recognised that regular phys-
ical activity was a key part of their diabetes management, 
but that their knee OA often interfered with getting 
enough exercise. As one participant commented,

I know for diabetes, particularly, I need to exercise, 
but if you're having knee pain then it’s so hard to 
achieve that, the level of exercise you want. That is, 
I think, the biggest problem having these two condi-
tions. PEFP- 102

Participants spoke about how there were often days 
when they felt they had no option but to forgo physical 
activity due to their symptomatic knee OA. Insufficiently 
treated pain was a powerful force, halting even their best 
intentions to be active.

And the arthritis affects my diabetes care because, 
you know, sometimes I can’t just go out and exercise. 
I just can’t do it, the pain. PAREP- 407

Participants described the effects that cutting back their 
physical activity had on their blood glucose control. They 
were both the subject experiencing the phenomenon and 
the expert interpreting it.

That [knee] was really bothering me, so I was in a lot 
of pain, so I stopped exercising so my sugars went up. 
PAREP- 402

Participants described the consequences that resulted 
from worsening blood glucose control. One participant 
attributed their progression from pre- diabetes to diabetes 
to their OA- related activity limitations and physical 
inactivity.

I wasn’t managing it [diabetes] well and I must say 
that’s partly attributable to the OA… I was less active 
and eventually I was diagnosed with full blown diabe-
tes. PAREP- 405

Other participants described how their decline in phys-
ical activity had consequences for how their T2DM was 
managed. For example, participants described either 
having to start medications, when T2DM had previously 
been managed with diet and physical activity, or increasing 
their medications, if already on this form of therapy. 
Participants demonstrated their insight into how knee 
OA led to the need to escalate their T2DM management.

I have the knee one, OA, so that kind of flared up. 
Now, the walks have stopped, so things are kind of 
falling back, very poor activity and poor … extreme 
fatigue. Now they think that since I can’t manage it 
by diet and exercise, it’s time to start the medicine. 
PAREP- 404

Beyond physical inactivity, the pain itself was perceived 
to affect their blood glucose control. Some participants 
described how the state of being consumed with intense 
pain could trigger worsening blood glucose levels.

I know pain can really play hell on my blood work 
… It can vary my blood sugar so much … I know the 
pain will cause a higher spike in my blood sugars. 
PAREP- 414

Table 1 Characteristics of participants (n=18)

Characteristic N (%)

Gender, woman 9 (50.0)

Age (years)

  40–49 2 (11.1)

  50–59 2 (11.1)

  60–69 5 (27.8)

  ≥70 9 (50.0)

Residence

  Urban 12 (66.7)

  Suburban 4 (22.2)

  Rural 2 (11.1)

Years since type 2 diabetes diagnosis

  0–9 9 (50.0)

  10–19 5 (27.8)

  ≥20 4 (22.2)

Years since osteoarthritis diagnosis

  0–9 5 (27.8)

  10–19 5 (27.8)

  ≥20 8 (44.4)

Self- reported ability to walk outdoors on flat 
ground?

  Without any difficulty 5 (27.8)

  With some difficulty 10 (55.6)

  With much difficulty 2 (11.1)

  Unable to do 1 (5.6)

Knee osteoarthritis pain, WOMAC pain subscale 
(0–20), mean (SD)

8.17 (4.84) 
(score range: 
2–20)

WOMAC, Western Ontario and McMaster Universities 
Osteoarthritis Index.
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Other participants described how pain impacted various 
aspects of their lives, which in turn further affected their 
blood glucose levels. A participant commented on this 
cascade of events—that OA pain affected sleep, and sleep 
affected their blood glucose levels, stating

…my sleep has been very problematic because of 
the OA … if the sleep is off it will affect my diabetes. 
PAREP- 405

Finally, participants described the emotional toll of 
living with chronic painful knee OA, frequently citing 
symptoms of anxiety and depression. Emotional distress 
and mental exhaustion made it difficult to stay focused 
on T2DM management. A recurring example was with 
food choices. Participants acknowledged the importance 
of following dietary approaches recommended for people 
with T2DM but emotional distress made it challenging to 
find the mental stamina to sustain mindful eating, which 
in turn led to worse blood glucose control.

When you’re not feeling well, when your body is [in] 
chronic pain, it’s hard to balance your mood and 
food has a lot to do with that as well. You don’t always 
make the best decisions… PAREP- 411

Participants’ accounts portrayed living with OA and 
T2DM as a complex experience, with one condition 

impacting the other in significant ways. They described 
how living with chronic OA- related pain had important 
consequences for their blood glucose management, but 
also had cascading multisystem effects that impinged on 
many other aspects of their lives.

Theme 2: prominence of OA
This theme describes the dominating effect that OA had 
on participants’ lives, and as a result how they valued OA 
care.

Participants told us that chronic painful OA affected 
nearly all facets of their everyday lives. Their OA made 
completing fundamental daily activities, such as bathing, 
dressing and toileting challenging. Several participants 
described how knee OA had forced them to change jobs 
or retire early. Participants alluded to how knee OA had 
taken away the life they had once known, with important 
implications for identity—life had become full of ‘can’ts’.

If I go and walk, I need to sit down now to rest. And 
can’t walk for long distances. For changing my dress, 
going to washroom, taking a shower, everything is 
changed upside down. PAREP- 406

Numerous participants spoke about how they had to 
adapt their lives as a result, with OA taking on a greater 
and greater position of control. It would be their OA that 

Table 2 Additional illustrative quotes supporting themes and subthemes

Theme Illustrative quotes

1.OA impacts diabetes control

‘I watch what I eat, and I exercise. And the reason why it [blood sugar] had gone up before was because my arthritis was 
bothering me, and they weren't sure what was going on, and then they found out that I had arthritis…’ PAREP- 402
‘The side effect of the arthritis is that I haven’t been able to exercise as much to control the diabetes’. PAREP- 405

2.The prominence of OA

‘But it really limits what I can do for work. So, I can’t stand for a long period of time, I can’t walk for a long period of time, 
and I can’t lift’. PAREP- 408
‘It’s becoming worse and worse. I don’t have the strength on my knees. I cannot climb up stairs, and it’s especially difficult 
to climb down the stairs to the basement and I have to put two feet on one step, one after the other. And then I lost 
balance very easily, so I have to grab on the stair rail very firmly. And all these sorts of mobility issues have been because 
of my knee pain’. PEFP- 104
‘I would love to be able to do more. I would love to be able to wake up in the morning and not have to scream, trying to 
get my legs to move. I would love to just be able to wake up and go. I had to retire at (early 60s)because I couldn’t do my 
job’. PAREP- 414

3.Minimisation of OA by health professionals

a. OA assessment 
and management 
minimised by 
healthcare 
providers

‘I guess they’re completely focused on the diabetes, although she does know that … I’ve had major falls, I use a cane now 
and I have a walker, and my balance isn’t all that good. But no, she [physician] doesn’t pay as much attention to that as 
she does with my [diabetes control] numbers…’ PAREP- 410
‘She [family doctor] gave me the feeling there was nothing that could be done and getting that same reaction from the 
orthopaedic surgeon, I thought, well, I guess she’s right.’ PAREP- 405

b. Personal 
responsibility for 
OA care

‘I’ve also used Glucosamine for a lot of years. A lot of people say it doesn’t work, but boy, every once in a while, I would 
say, well, maybe it doesn’t work so I’d wean myself off it, and boy, it wasn’t long before I would go back on it. It obviously 
does something for me’. PAREP- 410
‘I’ve learnt it on my own from reading and believe it or not YouTube videos. I asked my doctor, my rheumatologist about it. 
I said this is what I want to do. And he said okay, as long as you think it’s good for you and you don’t hurt yourself. But no 
one has discussed specific exercises I should be doing or how I should be doing, which I would really like’. PAREP- 407

c. Navigating 
siloed chronic 
disease care

’I thought everybody had pain. I didn’t know any better. And then they found out I have fibromyalgia in addition. So, trying 
to find something that would help with everything has become sort of a test.‘ PAREP- 409
’You know, sometimes I wish I wasn’t playing doctor myself so much.’ PERP- 102

OA, osteoarthritis.
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would decide what they could or could not do in a given 
day.

We joined aquafit … Sometimes, my wife would say, 
well, you’d better take a day off. Sometimes, the knees 
would just be on the edge, so I wouldn’t go that day. 
PEFP- 101

As long as I don’t bother my knees, my knees don’t 
bother me. PAREP- 408

Participants described the toll OA took on their quality 
of life. As a result of OA’s prominence in their lives, partic-
ipants, who were frequently living with several health 
conditions, were motivated to seek care for their OA.

I’ve lived with it [OA] for so long and it’s really dom-
inating my life right now. PAREP- 405

The hold that participants’ perceived knee OA to have 
on their lives was very much dependent on symptom 
severity and coping mechanisms. Two participants who 
reported mild knee pain, minimal functional impairment 
and strong social support perceived little impediment to 
daily life and simply accepted the co- existence of joint 
pain and stiffness.

I just kind of take it [knee pain] as a fact of life. 
PEFP- 103

I just got accustomed to the aches and pains that 
I've had and I just get on with life. I can't dwell on it. 
PAREP- 402

For most, however, symptomatic knee OA was viewed as 
an omnipresent force limiting their ability to engage in a 
normal daily life, motivating them to seek care.

Theme 3: minimisation of OA by health professionals
This theme describes how participants frequently felt 
attention to their OA was inadequate, leaving them to 
hold responsibility for care.

OA assessment and management minimised by health 
professionals
Many participants described an imbalance between, on 
the one hand, their OA symptom state and desire to 
receive care, and, on the other, the attention provided to 
OA by their health professionals. Participants found that 
their concerns were frequently dismissed or not met with 
the level of support they felt they needed.

I have struggled with joint pain for I would say mostly 
20 years now and it was dismissed I would say … It 
wasn’t addressed. There hasn’t been any help for it or 
support. PAREP- 411

Participants told us about how most of their care 
revolved around their T2DM control, describing the 
metric of diabetes management being their blood glucose 
levels. This focus on glucose measurements would over-
shadow other concerns, such as their knee OA, during 
a clinical encounter. If a health professional addressed 

their OA, participants perceived less engagement in their 
concerns compared with attention paid to their T2DM.

But now, in the last three months, it has only been 
the sugar, sugar, sugar and that I should manage it. 
PAREP- 404

He [family doctor] focuses on my diabetes; arthritis, 
he just refers me to the Arthritis Association. 
PAREP- 402

Personal responsibility for OA care
As a result of experiencing what they characterised as 
insufficient support, many participants took on the 
responsibility for OA care themselves. Some participants 
described having to specifically request and organise 
specialist appointments, or visits with other healthcare 
providers.

And I thought, okay, I will call them, advocate for my-
self. I could never get through to these other two pain 
clinics … my family doctor was initially reluctant to 
refer me because she said, ‘oh, you’ll never get in.’ 
I pushed her, she did it and they called me within a 
day. PAREP- 405

Participants spoke about researching OA treatments on 
their own and having to make the decisions of what to 
take or not take. Sometimes participants would call on 
friends or family members for advice or to help them 
in their decision- making. These treatments were often 
over- the- counter or nutraceutical therapies, gravitating to 
non- evidence- based OA treatments when left with little to 
no guidance from health professionals.

I’ve tried that [magnesium and lavender balm] and 
then as well arnica. Again, this is research on my 
own. I figured out totally what works, what doesn’t. 
PAREP- 411

I started taking turmeric, whether that’s helped it or 
if that’s just psychological, I don’t know, but some-
body said, try turmeric, it helps. So, I’ve been doing 
that for a few months. PEFP- 103

Navigating siloed chronic disease care
Participants generally saw that there were inter- 
relationships among their multiple health condi-
tions—their individual diseases were not existing in 
isolation. They spoke about how their T2DM and knee 
OA can impact one another, and about how juggling 
these conditions added a layer of complexity to each 
one’s management.

And the other piece in the puzzle here, this is how ev-
erything gets into one big ball of trouble when you’ve 
got conditions like this… PAREP- 405

For their T2DM and knee OA, participants described a 
system of piecemeal care, being left to navigate separate 
sets of disease information that seemed not to acknowl-
edge one another. Participants were left to combine 
information, and reconcile any differences, for example, 
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educational materials. Participants wanted to better 
understand how they could optimise management of all 
of their chronic conditions together.

Yeah, because there is good information from the 
Canadian Diabetes Society [Diabetes Canada] and 
good information from the Canadian Arthritis 
Society. But they treat it as this is my disease and this 
is my disease and never the twain shall meet, but un-
fortunately there is a growing number of people out 
there that have the same issue.

DISCUSSION
Our qualitative study illuminates the prominent and far- 
reaching effects of concomitant knee OA on the overall 
health and well- being of persons with T2DM, including a 
significant impact of OA on T2DM management. Partic-
ipants perceived symptomatic knee OA to affect blood 
glucose control in multiple ways—through challenging 
their ability to engage in regular physical activity and also 
directly through pain itself, poor sleep and emotional 
distress. Knee OA- related pain and functional impair-
ments constrained multiple facets of daily life, and as 
a result participants saw knee OA as a health priority. 
Despite the importance they ascribed to their knee OA, 
participants also perceived that they received inadequate 
support from their health professionals, forcing many 
to take responsibility for and navigate their own care. 
Collectively, these results suggest a missed opportunity 
to intervene to optimise disease outcomes and person- 
centred care for individuals with T2DM and concomitant 
knee OA.

Nearly all participants described how the presence 
of knee OA made it more difficult to engage in recom-
mended physical activity for their T2DM, in turn affecting 
their blood glucose control. Participants reduced phys-
ical activity as a way to self- manage their joint pain when 
faced with a paucity of guidance, a maladaptive approach 
described in other studies of persons with OA23 24 that 
underscores serious sequalae of inadequate attention to 
OA. By contrast, international OA guidelines strongly 
recommend physical activity as an important treatment 
to improve OA pain and physical function.25

Previous studies have described the high prevalence of 
depression, poor sleep quality and fatigue in persons with 
knee OA.11 12 Participants perceived that these OA- related 
symptoms directly impacted their blood glucose control. 
A recent literature review of qualitative studies on the lived 
experiences of individuals with diabetes described the 
‘extra work’ of T2DM management.26 The mental fatigue 
and emotional distress that can accompany symptomatic 
knee OA can further ‘drain the batteries’ of individuals 
with T2DM who require intense stamina to fully engage 
and manage their T2DM.26 Sleep disturbance and fatigue 
have been reported to affect diabetes control through 
multiple different mechanisms.27 Our findings aligned 
with the theory of self- care in chronic illness, whereby 

a person’s symptoms influence their chronic illness self- 
care, monitoring and management.19 Improved care for 
OA- related joint pain is hence an opportunity to enable 
greater T2DM disease engagement and improve disease 
outcomes, independent of physical activity.

The value that participants placed on OA care is consis-
tent with prior qualitative research that found nearly all 
older adults with T2DM valued quality of life in their 
diabetes care, including prioritising mobility and inde-
pendence,28 and that individuals with knee OA want 
to know treatment options available to them.29 In the 
current study, it appeared that participants’ perceived 
that their healthcare priorities were not met with equal 
concern by their healthcare providers, resulting in what 
they saw as inadequate OA care. As part of a patient- 
centred approach, clinicians should consider ways in 
which OA- related pain and disability can be assessed and 
treated within the context of T2DM care. As multimor-
bidity becomes the rule rather than the exception, this 
will require a shift from the currently siloed and frag-
mented way we approach chronic disease care.30

Our study has many strengths. In keeping with rising 
interest in person- centred research, our qualitative study 
allowed for in- depth exploration regarding participants’ 
perceptions of the impact of knee OA on life with T2DM. 
Transferability of findings is strengthened by the range 
of OA disease duration and severity of included partic-
ipants, in addition to T2DM duration. There are also 
limitations to our study. All participants had a diagnosis 
of knee OA and the majority were past clients of an 
Arthritis Society Canada arthritis education and rehabil-
itation programme and, thus, our sample may be over- 
representative of people who have sought and successfully 
accessed OA care. While our sample included individuals 
from different geographical settings (urban vs rural) and 
varying age and gender, we did not have information on 
ethnicity and there may be important perspectives that 
are not represented. There was variability among partici-
pants regarding duration of T2DM, which may be a proxy 
for T2DM severity and prevalence of complications. 
However, we did collect detailed information regarding 
prescribed medications or diabetes complications, which 
may impact individuals’ perceptions of the importance 
and impact of their knee OA. Thus, we may have missed 
some distinct views.

CONCLUSIONS
The study has described the perceived impact of knee OA 
on T2DM management and daily life in persons living 
with T2DM. Given the rising prevalence of multimor-
bidity, this study captures important patient perspectives 
about disease inter- relationships, and specifically, poten-
tial areas to intervene to improve both T2DM outcomes 
and quality of life.
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