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ABSTRACT
Introduction:  Knee pain increases the risk of developing chronic widespread pain (CWP) and 
knee osteoarthritis (KOA). The prevalence of CWP and KOA has increased, and there is a need for 
early prevention. Therefore, the aim was to examine the associations of health-related quality of 
life (HRQoL) and lifestyle habits with chronic pain at a two-year follow-up in individuals with knee 
pain.
Methods:  A two-year longitudinal cohort study including 251 individuals aged 30–60  years 
reporting knee pain at baseline. HRQoL was measured via the Short-Form General Health Survey 
(SF-36), and lifestyle habits included questions on overweight, physical activity, diet, alcohol and 
tobacco use. Pain was assessed with a pain mannequin. Differences in health status and lifestyle 
habits over time in groups with unchanged no chronic pain (NCP), transitioned to less and more 
pain, and unchanged CWP were analysed using Wilcoxon’s, McNemar’s and Friedman’s tests. 
Multinominal regression analysis was performed to study associations with reporting chronic pain 
at follow-up.
Results:  Reporting better HRQoL across various SF-36 concepts and normal weight at baseline 
was associated with reporting NCP after two years. A few changes were made regarding HRQoL 
and lifestyle habits over the course of two years, but an increase in general health was associated 
with transitioning to less pain.
Conclusions:  During primary care visits for knee pain with a combination of overweight or lower 
HRQoL, individuals should receive comprehensive attention to prevent the development of CWP. 
Future studies should investigate the associations further.

Introduction

Around 30% of the adult population worldwide suffers 
from chronic musculoskeletal pain and it is one of the 
most common reasons to seek health-care [1]. The 
more severe condition, chronic widespread pain (CWP), 
affects up to 15% of the general population [2], but 
among individuals with knee pain, the prevalence is 
30% [3]. In addition to an increased risk of developing 
CWP, a majority of individuals with knee pain develop 
radiographic changes in the knee over time (regardless 
of CWP) [4]. Knee osteoarthritis (KOA) (clinical or radio-
graphic) is a common disease in the general popula-
tion, causing pain and disability [5].

CWP or KOA can deeply affect the individual, caus-
ing reduced health-related quality of life (HRQoL), 
impairments, activity limitations and participation 

restrictions with a high proportion of sick leave [6,7]. 
But not everyone has pain-related interference, defined 
as ‘perceived disruption in daily activities, relationships, 
roles, and employment resulting from pain’ [8], which 
is highlighted in the global call for more 
health-promotive research in chronic pain [9]. The call 
urges scientists to focus on increasing the understand-
ing of how HRQoL and lifestyle habits impact individ-
uals at risk of developing chronic pain.

Adopting healthy lifestyle habits, such as engaging 
in physical activity and achieving weight loss when 
overweight, can reduce the risk of chronic pain and 
improve HRQoL when suffering from chronic pain 
[10,11]. These lifestyle changes are also among the rec-
ommended self-management strategies for chronic 
pain and KOA [1,12], and adhering to them can lead 
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to reduced pain, improved physical function (PF) and 
enhanced HRQoL [13,14]. Previous research reports 
that the prevalence of chronic pain is 20% higher 
among overweight individuals compared to 
normal-weight individuals, and the prevalence 
increases with obesity [15]. Increased body mass is 
also a risk factor for developing KOA and is associated 
with the progression and severity of osteoarthritis [15].

Research predicts a rise in chronic pain prevalence 
with an ageing population and reduced physical activ-
ity [16], and the prevalence of KOA has increased in 
recent years [17]. A prior study on the cohort used in 
this paper found that one in seven individuals with 
clinical KOA progressed to radiographic KOA within 
two years [18]. In addition, worse pain symptoms, 
overweight and HRQoL were associated with the pro-
gression. Another study found that several healthy life-
style habits could be protective for the development 
of chronic low back and neck pain in a four-year per-
spective in the general population [10].

Considering the expected increasing prevalence of 
chronic pain and KOA, a proactive approach to preven-
tion is essential. As of today, treatment for chronic 
pain/CWP often begins late in the disease process, and 
earlier treatment is emphasised [19]. The same occurs 
for KOA, missing the potential window for a better 
outcome [20]. It is well-known that HRQoL and life-
style habits are associated with established KOA and 
chronic pain, but less is known of how much and how 
fast they impact a possible progression or degression. 
Hence, studies examining earlier stages of the condi-
tions are needed to gain knowledge of the impact 
HRQoL, and lifestyle habits may have over different 
periods of time. Individuals with knee pain are consid-
ered suitable to study due to the increased risk of 
developing CWP and KOA. In the current study, we 
focus on chronic pain and the aim was to examine the 
associations of HRQoL and lifestyle habits with chronic 
pain at a two-year follow-up in individuals with 
knee pain.

Materials and methods

Study design and participants

The study is part of the Halland Osteoarthritis Cohort 
study (HALLOA) following individuals with knee pain 
over five years [21]. The current study is one of several 
sub-studies targeting the overall aim ‘to study pain 
development and pain pressure thresholds in relation 
to lifestyle, depression and health-related quality of life 
in individuals with KOA’ [18]. Baseline data were col-
lected during 2017–2020, and the two-year follow-up 

(2–3 years after baseline) during 2019–2022. Participants 
were recruited foremost via local newspaper ads, but 
also through primary health care clinics. Inclusion cri-
teria were current knee pain, age 30–60  years, no prior 
diagnosis of KOA, and no rheumatologic disorders or 
cruciate ligament injuries. In total, 306 individuals were 
included, and at the two-year follow-up, 251 individu-
als participated (70% women, mean age 52 ± 8.5 years). 
The dropout rate was 18%. The non-responders were 
mostly women (82%), and more had a high visceral fat 
area (VFA >100 cm2) compared to the included individ-
uals (p =  .038). No other difference was found (p >  .05).

Outcome measures

Health-related quality of life assessment
HRQoL was assessed by the Swedish version of the 
Short-Form General Health Survey (SF-36) question-
naires [22]. The SF-36 questionnaire has eight different 
health concepts: PF, role function – physical aspect 
(RP), bodily pain (BP), general health perception (GH), 
vitality (VT), social functioning (SF), role function – 
emotion aspect (RE) and mental health (MH). Each 
concept has a score that ranges from 0 to 100, and a 
higher score indicates a better HRQoL [22].

Lifestyle assessments
The lifestyle habits of physical activity, diet, tobacco and 
alcohol habits were assessed using the Swedish National 
Board of Health and Welfare’s questions about living 
habits [23] together with a separate question about 
sedentary, measured in hours (h). Physical activity was 
measured with two questions, including (1) amount 
(minutes) physical exercise (vigorous) and (2) 
non-exercise physical activity (moderate intensity). 
Questions about diet included intake of vegetables, 
fruits/berries, fish/seafood, sweets/snacks/pastries/soda 
and breakfast habits (number of days per week). Tobacco 
was measured with one question about smoking habits 
(never smoked, former or current smoker) and one 
about snuffing (never used snuff, former or current 
snuff user). Alcohol intake was measured with two ques-
tions: (1) how many units of alcohol per week and (2) 
how often you drink four units or more per week.

Overweight, a lifestyle-related factor, was assessed 
by body mass index (BMI, kg/m2), VFA (cm2) and waist 
circumstance (cm). BMI and VFA were measured using 
a multifrequency bioelectrical impedance analysis 
(InBody 770®, Seoul, South Korea). Central obesity 
measured by waist circumstance was classified as 
≥80 cm in women and ≥94 cm in men, according to 
the International Diabetes Federation [24].
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Pain assessments
Pain distribution was assessed with a pain mannequin 
according to the 2019 criteria for CWP [25]. According 
to the criteria, CWP is defined as having pain for 
≥3  months in at least four of five body regions (right 
and left upper and lower body, and axial) and at least 
seven painful sites out of 15. If the criteria for CWP are 
not met, the pain is referred to as chronic regional 
pain (CRP) if having pain for ≥3  months. At baseline, 
all individuals had knee pain, but in the 2019 criteria 
for CWP, the knee regions were excluded. In this study, 
the knees continued to be excluded to detect pain 
other than knee pain. Based on the answers in the 
pain mannequin, the individuals were divided into 
three groups: no chronic pain (NCP) other than knee 
pain, CRP and CWP.

Knee osteoarthritis
Radiographic KOA was assessed with X-ray and defined 
according to the Ahlbäck five grading scale [26]. A 
result of ≥1 was considered radiographic KOA.

Statistical analysis

Baseline characteristics were socio-demographics, 
HRQoL, lifestyle habits and rKOA. The obesity variables 
showed no normal distribution, whereas nonparamet-
ric statistics were used. The results were presented as 
median with interquartile range (IQR). A Chi-square 
test and the Mann–Whitney U-test were used to anal-
yse differences between groups. The paired analyses of 
Wilcoxon’s, McNemar’s and Friedman’s ANOVA tests 
were used to study change over time regarding HRQoL 
and lifestyle variables in four groups. The groups were 
formed based on the reported pain group (NCP, CRP 
and CWP) at baseline and follow-up. They consisted of 
(1) unchanged NCP, (2) reporting less pain at follow-up 
compared to baseline, (3) reporting more pain at 
follow-up and (4) unchanged CWP.

Associations to reporting CRP or CWP were anal-
ysed using univariate multinominal logistic regressions, 
with NCP as a reference and contrary associations to 
reporting NCP or CRP with CWP as a reference. 
Variables with a p value of ≤.25 were included in the 
multivariate analysis adjusted for age and sex [27]. The 
lifestyle variables central obesity, physical activity, diet, 
tobacco use and alcohol intake were dichotomised as 
healthy or unhealthy in the regression analysis. A 
healthy level of physical activity meant meeting the 
WHO recommendations of 150–300 min of 
moderate-intensity and/or 75–150 min of vigorous 
activity (MVPA). A healthy diet was defined as eating 

vegetables and fruit daily, fish twice a week, breakfast 
most days and pastries a few times per week. A 
healthy alcohol intake was ≤4 units per week, and 
healthy tobacco use (smoking and snuff ) meant no 
smoking or snuff use. Due to the low prevalence of 
smoking and snuff use, i.e. lack of power, these were 
not included in the regression analysis. Based on the 
sub-scale GH in SF-36, there is at least 80% power for 
comparisons between all three pain groups. Minimal 
clinically relevant difference in SF-36 was considered a 
±10 change in score [28]. Results were considered sig-
nificant if p  ≤  .05. All analyses were performed in the 
IBM SPSS 24 statistical package for Windows (released 
2016; IBM Corp., Armonk, NY).

Ethical considerations

The study adhered to the Helsinki Declaration and was 
approved by the Swedish Ethics Review Authority (Dnr 
2016/816; 2017/205). All participants signed a written 
informed consent document.

Results

At baseline, almost half of the individuals with knee 
pain (48%) had higher education levels, with no differ-
ence between the three pain groups (Table 1). Most 
were native-born in Sweden (87%), and 18.5% lived 
alone. No significant differences between the pain 
groups were found. Individuals reporting chronic pain 
(CRP or CWP) had worse HRQoL in most of the SF-36 
sub-scales, and the group with CWP reported the low-
est health scores compared to those with NCP (p value 
between .016 and ≤.001).

The presence of overweight and obesity was high. 
According to BMI, 34.5% were overweight and 20.5% 
were obese in the whole sample, and 41% were obese 
in the CWP group (p  =  .027). The group’s median VFA 
was 99 (IQR 69) cm2, and according to waist circumfer-
ence, 80% of the sample had central obesity. Around 
70% met the WHO recommendations for physical 
activity, which was higher among those with normal 
weight than those with obesity (78% vs. 57%, p =  .032). 
Only 24% reported having a healthy diet, and the 
presence of a healthy diet was overall low in all pain 
groups. The prevalence of smokers and snuff users was 
overall low, and around 15% reported drinking five or 
more units per week.

Few pain transitions were made between the base-
line and the two-year follow-up, and most remained in 
the same pain group (Figure 1). In total, 229 individu-
als completed the pain mannequin at baseline and the 
two-year follow-up (22 missing). All reported knee 
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pain at baseline, and the pain distribution represents 
pain other than the knees. After two years, 13% tran-
sitioned to less pain and 9% transitioned to more pain. 
Among those reporting CWP at baseline, 37% transi-
tioned to less pain at the follow-up, 31% CRP and 6% 
NCP. Within the group reporting CRP at baseline, 19% 
transitioned NCP. At the two-year follow-up, 4% had 
transitioned to CWP, previously reporting CRP, and 
40% to CRP, previously reporting NCP.

Overall, few changes in HRQoL and lifestyle habits 
were found between baseline and the two-year 
follow-up among individuals who reported unchanged 
NCP, transitioned to less pain or more pain, and 
unchanged CWP (Table 2). The group that transitioned 
to less pain at the follow-up reported better GH after 
two years compared to baseline (p  =  .001). On the 
contrary, they scored worse in BP, but there was not a 
clinically relevant change in score (p =  .045). The group 
with unchanged CWP scored better in RP (p  =  .014) 
and VT (p  =  .016).

The groups with unchanged NCP and transition to 
more pain showed a statistically significant change in 
numbers meeting the recommendations for physical 
activity.

HRQoL and lifestyle habits at baseline that were 
associated with reporting CRP or CWP, in addition to 
knee pain, at the two-year follow-up are presented in 
Table 3. Reporting lower PF, limited RP, more pain (BP), 
worse GH and lower SF at baseline were associated 
with reporting CRP two years after. No association 
with any of the lifestyle habits was found. Reporting a 
lower score in all eight SF-36 sub-scales at baseline 

was associated with CWP at the two-year follow-up. 
Additionally, higher BMI and VFA at baseline were 
associated with reporting CWP. The results remained 
when adjusting for age and sex (Table 3).

Similar results were found when analysing associa-
tions to reporting NCP and CRP at the two-year 
follow-up, with CWP as reference (Table 4). Reporting 
NCP was associated with reporting a better score in 
all eight SF-36 sub-scales at baseline than CRP and 
CWP. The same result followed for reporting CRP, 
except MH was not associated. At the two-year 
follow-up, reporting a normal weight, including lower 
BMI and VFA at baseline, was associated with NCP 
and CRP. The results remained when adjusting for age 
and sex (Table 4).

Discussion

This study aimed to examine the associations of HRQoL 
and lifestyle habits with chronic pain at a two-year 
follow-up in individuals with knee pain. The result 
showed that individuals with NCP (having only knee 
pain), reported better HRQoL in all SF-36 sub-scales 
than those with CRP and CWP at baseline, as did those 
with CRP compared to CWP. Compared to individuals 
with no knee pain, those in the NCP group reported 
worse HRQoL on BP, as expected, but better HRQoL in 
RP, SF and MH [6]. Significant lower scores in HRQoL 
were found for all eight sub-scales in individuals with 
CWP compared to those with CRP at baseline, which 
aligns with previous research [6,29]. Less spread pain 
equalled less interference on various aspects of HRQoL. 

Figure 1.  Pain groups and transitions from baseline to the two-year follow-up (n  =  229, missing = 22).
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These results are in line with previous research stating 
not everyone with chronic pain has pain-related inter-
ference (i.e. perceived disruption in daily activities, 
relationships, roles and employment resulting from 
pain) [9].

Most participants remained in the same pain group 
as in baseline, but approximately one in eight reported 
less pain after two years. Overall, few changes in 
HRQoL and lifestyle habits were found. However, the 
group that transitioned to less pain reported signifi-
cantly better GH after two years compared to baseline, 
suggesting that the overall sense of HRQoL is an 
important part of pain transitioning early on. Moreover, 
better HRQoL at baseline was associated with NCP at 
the two-year follow-up, and on the contrary, worse 
HRQoL in most sub-scales was associated with CRP 
and all sub-scales with CWP. Stating that a good 
HRQoL is important for maintaining NCP. Contrary to 
the present study’s results, previous research has found 
psychological factors such as mental distress and emo-
tional exhaustion can predict increased pain after two 
years [30]. In addition, having low self-efficacy and 
insufficient social and emotional support have been 
found to predict chronic pain after 18  months [31]. 
Better HRQoL was associated with transitioning to less 
pain from CWP in individuals with rheumatoid arthritis 
over a seven-year perspective [32]. Another study 
highlighted the importance of being observant of 
poorer general health regarding the increase of pain 
from a one-year perspective [33]. Hence, various con-
cepts of HRQoL may be associated with pain develop-
ment over a longer period of time in individuals with 
knee pain.

Moreover, significant improvements were found in 
the HRQoL sub-scales RP and VT among the individu-
als with unchanged CWP. Several factors could explain 
these findings, but it is probably a power issue where 
the small groups make few individual changes visible.

The prevalence of overweight and obesity was 
overall high but highest in those reporting CWP. Being 
overweight, obese and having high-risk VFA at base-
line were associated with reporting CWP after two 
years. On the other hand, the absence of overweight, 
obesity and high-risk VFA were associated with report-
ing NCP at the two-year follow-up. These results are in 
line with previous research stating that chronic pain is 
more prevalent in individuals who are overweight, 
ascending with increasing BMI [15,34]. However, over 
the two years, no significant changes were found in 
weight or VFA among those transitioning to more or 
less pain. These results align with another study, which 
found that BMI did not influence pain transitioning in 
one year [33]. However, in a longer perspective of 

seven years, normal BMI was associated with transi-
tioning to less pain from CWP in individuals with rheu-
matoid arthritis [32]. The high prevalence of overweight 
and obesity constitutes an obstacle to studying pain 
transitions over time. Excessive fat tissue releases adi-
pokines, such as leptin, causing a low-level inflamma-
tion, which stimulates the pain system and most likely 
contributes to central sensitisation and the pain’s per-
sistence [13,34]. Increased leptin levels have been 
found in those with CWP in the HALLOA cohort [35]. 
To conclude, changes in overweight and excessive VFA 
were not shown in pain transitioning in individuals 
with knee pain, but it is possible they have an impact 
over a more extended time or in a larger sample.

In individuals with NCP, 70% reported meeting the 
physical activity recommendations, whereas 60% in 
those with CWP. However, being physically active at 
baseline was not associated with less pain at the 
follow-up, and few changed their physical activity over 
the two years. The groups with unchanged NCP showed 
a statistically significant change in numbers meeting 
the recommendations for physical activity, and the 
opposite was found in those transitioning to more pain, 
where fewer meet the recommendations. However, 
these results are not considered clinically relevant.

Moreover, the presence of a healthy diet was overall 
low in all pain groups at baseline. A healthy diet was 
not associated with reporting NCP, CRP or CWP at the 
two-year follow-up, and no changes over time were 
found in those transitioning to more or less pain. The 
present study’s results did not cohere with previous 
studies stating that physical activity and diet have a 
role in developing CRP and CWP [34,36,37]. On the 
other hand, being regularly physically active does not 
necessarily mean having less pain but appreciating the 
positive benefits of physical abilities (e.g. walking) [37]. 
Another study found that being physically active every 
week was positively associated with PF and GH, regard-
less of pain among individuals with rheumatic and 
musculoskeletal disease [37].

Regarding diet, it has been observed that individuals 
with chronic pain have excessive calorie consumption and 
high intakes of sugar and fat [36]. In addition, foods that 
contain sugar can temporarily increase the pain threshold 
and thus have an analgesic effect, which may explain part 
of the strong association between overweight/obesity and 
chronic pain [34]. Studies have also found that homeo-
static imbalance, which can affect eating behaviours, is 
altered in individuals with chronic pain, resulting in a 
greater challenge for choosing a healthy diet [34].

Even though physical activity and diet were not 
associated with pain development in two years, they 
can affect other important aspects of an individual’s 



Scandinavian Journal of Primary Health Care 431

HRQoL. In addition, physical activity reduces the risk of 
non-communicable diseases [38], depression and func-
tional immobility [39]. An unhealthy diet can lead to 
overweight, which is a leading cause of cardiovascular 
diseases and some cancers [40]. Thus, individuals with 
knee pain should still be encouraged to exercise and 
have a healthy diet for other health benefits.

One strength of this study is that all participants 
had knee pain at baseline, making the sample suitable 
for the aim, given that individuals with knee pain are 
more likely to develop CWP [3]. However, a limitation 
of the study was the already high prevalence of 
chronic pain other than the knee at baseline. Another 
limitation is that the diet variable does not include 
amounts such as calories, and the result should be 
interpreted accordingly. Most individuals remained at 
the same pain status as in baseline, indicating that 
two years is too short to investigate if HRQoL and life-
style habits impact the pain distribution on a group 
level in a cohort design. Reflecting on the rapid pro-
gression from clinical to radiographic KOA found in 
the cohort and the associations with HRQoL and over-
weight [18], studying the possible associations on 
pain transitions in the same time frame of two years 
was considered relevant. However, the observational 
nature of the design makes it difficult to expect that 
lifestyle habits will change spontaneously. A longer 
follow-up with a larger sample is needed for further 
insights into how HRQoL and lifestyle habits influence 
pain transitions without intervention. Variables other 
than those investigated in the present study could be 
significant in transition to and from chronic pain in 
individuals with knee pain. Future studies should also 
consider early interventions in individuals with knee 
pain, targeting overweight/obesity and various aspects 
of HRQoL to prevent the development of CWP. Lastly, 
the number of comparisons made in the study may 
elevate the risk of incorrectly rejecting the null 
hypothesis, and p values should be interpreted 
accordingly.

Conclusions

Various concepts of HRQoL and body weight were 
associated with pain status after two years in individu-
als with knee pain. However, few individuals moved 
between the pain groups over two years, and few 
changed their way of living. Those transitioning to less 
pain at the two-year follow-up increased their general 
health significantly, suggesting that the overall HRQoL 

has a role early on among individuals with knee pain 
who transition to less pain.

When visiting primary care for knee pain, especially 
if reporting poorer health or being overweight, indi-
viduals should receive broader attention that addresses 
more than just the knee pain. Future studies with a 
larger sample and more prolonged duration should 
investigate the associations further.
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