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important activity limitations were linked to the Interna-
tional Classification of Functioning, Disability and Health. 
A total of 147 patients participated [85  % female; mean 
(SD) age 60 (8) years]. The majority (93 %) had sympto-
matic OA in both the upper and lower extremities. Predom-
inant joints with symptomatic OA were the hands (85 %) 
and knees (82 %). Mean (SD) SF-36 PCS and MCS scores 
were 37 (7) and 48 (10), respectively, showing a broad 
impact of GOA on the physical component of health. The 
mean (SD) HAQ-DI score was 1.27 (0.50) indicating mod-
erate to severe functional limitations. Activities concerning 
mobility and domestic life were considered most important 
activity limitations, especially walking. The results show a 
high clinical burden of GOA in terms of HRQoL and activ-
ity limitations. This study points to the need of developing 
non-pharmacological interventions for patients with GOA 
that should target on improving the physical component of 
health and mobility limitations.

Keywords  Generalized osteoarthritis · Health-related 
quality of life · Activity limitations · Health status

Introduction

Osteoarthritis (OA) is the most prevalent chronic joint dis-
ease that can affect multiple joints [1]. The hands and the 
lower limb weight-bearing joints, i.e., the hip and knee are 
the most common sites of disease involvement [2]. Gen-
eralized osteoarthritis (GOA) is an important and widely 
accepted OA phenotype, describing the often polyarticular 
nature of OA [3–5]. The term GOA was first used by Kell-
gren and Moore in 1952 [6]. Since then multiple definitions 
of GOA have been suggested. However, a recently pub-
lished review showed that there is still no widely accepted 

Abstract  The involvement of multiple joints is com-
mon in osteoarthritis (OA), often referred to as generalized 
osteoarthritis (GOA). However, since research and practice 
mainly focus on a specific OA localization, the health sta-
tus of patients with GOA is largely unknown. Therefore, 
we aimed to describe the clinical burden of GOA in terms 
of self-reported health-related quality of life (HRQoL) 
and activity limitations. In this cross-sectional study, indi-
viduals clinically diagnosed with GOA and referred to 
multidisciplinary treatment, completed questionnaires on 
socio-demographics, joint involvement, HRQoL (SF-36) 
and activity limitations (HAQ-DI). SF-36 physical (PCS) 
and mental component summary scores (MCS) were cal-
culated using norm-based data. The patient’s specific most 
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and validated definition of GOA [5]. Nevertheless, it has 
been suggested that individuals with GOA might represent 
a relatively large subgroup of patients with OA [7–9]. In 
knee OA populations, approximately 50 % of patients can 
be classified as GOA according to three different criteria 
sets [7].

Current research and clinical practice mostly examine 
OA populations for a specific localization of OA, without 
considering the involvement of multiple joints. As such, 
research on GOA is very limited. The impact of GOA on 
patient’s health status is therefore largely unknown. A few 
previous studies have examined the association between 
multiple joint involvement (e.g., joint pain comorbidity) 
and health outcomes in patients with hip and knee OA, 
showing poorer outcomes for pain, function and quality 
of life than in single joint OA [10–13]. However, in those 
studies, the nature of the additional musculoskeletal com-
plaints is unknown and might be unrelated to OA. To the 
best of our knowledge, there are no studies that compre-
hensively assessed the health status of patients clinically 
diagnosed with GOA. So far, only one study assessed the 
impact of GOA on health status, showing that patients 
with GOA (radiographic OA in ≥2 joints) did not have a 
poorer quality of life than individuals with hip or knee OA 
only [14]. However, the limited sample size in that study 
(n = 30) prevents firm conclusions.

Improved understanding of the health status of patients 
with GOA is warranted considering the high prevalence of 
GOA and the lack of research. Information on the health 
status of patients with GOA might be used by clinicians 
and researchers to improve the management and quality of 
care for patients with GOA. Therefore, the aim of the cur-
rent study was (1) to describe the clinical burden of patients 
clinically diagnosed with GOA in terms of self-reported 
health-related quality of life (HRQoL) and activity limita-
tions and (2) to identify commonly reported, self-perceived 
activity limitations and participation restrictions in patients 
with GOA.

Method

Design

For this cross-sectional study, we used baseline data from a 
randomized clinical trial comparing the effectiveness of two 
multidisciplinary non-pharmacological treatment programs 
for patients with GOA, performed at the outpatient rheuma-
tology departments of the Sint Maartenskliniek Hospitals in 
the Netherlands. Participants were allocated to either a mul-
tidisciplinary supervised group-based self-management pro-
gram or a telephone-delivered self-management program. 
The complete study design has been described previously 

[15]. The Institutional Review Board of the Radboud Uni-
versity Medical Nijmegen Centre approved the study and all 
patients signed informed consent.

Participants

Recruitment to the study took place between January 2010 
and March 2013. During an outpatient visit, patients clini-
cally diagnosed with GOA and referred by their rheuma-
tologist for treatment were invited for a screening visit with 
an occupational therapist, physical therapist and researcher 
to consider eligibility to participate in the trial. Patients 
were eligible when meeting all of the following inclusion 
criteria: (1) aged ≥18 years; (2) having objective signs of 
OA in at least two joint areas on the basis of the patient’s 
medical file (objective signs included: malalignment, crepi-
tation, limited range of motion, palpable osteophytes/nod-
ules or radiographic signs including the presence of joint 
space narrowing and/or osteophytes); (3) having clinical 
symptoms in ≥3 out of 8 joint areas; (4) being limited in 
the performance of daily activities [Health Assessment 
Questionnaire Disability Index (HAQ-DI) score >0.5]; and 
(5) being motivated to alter your lifestyle and willing to 
participate in a group. Excluded were patients who were as 
follows: (1) diagnosed with another rheumatic disease; (2) 
awaiting surgery; (3) already participated unsuccessfully in 
a self-management program; (4) having psychosocial prob-
lems interfering with the scope of the treatment program 
(on the basis of clinical judgment of a physical therapist 
and occupational therapist); (5) incapable of coming to the 
hospital; or (6) unable to write and or understand the Dutch 
language.

Data collection

Prior to the start of the treatment programs, all patients 
completed a standardized set of health-related patient-
reported outcome measures to assess socio-demographic 
characteristics, fatigue, joint involvement, activity limi-
tations and HRQoL. Socio-demographic characteristics 
included age, sex, education, marital status and occupation. 
Height and weight were recorded to calculate the body 
mass index (BMI). Fatigue was measured with the “subjec-
tive fatigue” subscale of the checklist individual strength 
(CIS; score range 8–56 points, scores of ≥35 represent 
severe fatigue [16]).

Joint involvement

To identify the localization of symptomatic OA in eight 
joint areas [i.e., feet (including ankles), knees, hips, lum-
bar spine, neck, shoulders, elbows and hands (including 
wrists)], the following question was assessed in the baseline 
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questionnaire: “In which of these joints do you experience 
symptoms (pain/stiffness) for more than half of the time?” 
The locations of symptoms were identified by each patient 
on a paper manikin, which permitted the identification of 
symptom locations on either side of the body [17]. In addi-
tion, objective signs of OA and its localization were regis-
tered by the first author by screening each patient’s medical 
file.

Health-related quality of life

Health-related quality of life was measured with the Short 
Form 36 Health Survey (SF-36), a widely used generic ques-
tionnaire that comprises eight areas of health status: physical 
functioning, physical role limitations, bodily pain, general 
health, vitality, social functioning, emotional role limitations 
and mental health [18]. Additionally, the SF-36 comprises 
two summary scores: the physical component summary 
(PCS) and the mental component summary (MCS). We used 
SF-36 scores of the Dutch general population to standard-
ize the scores of the patients in the current study in order to 
apply the norm-based scoring whereby we adjusted for age 
[19, 20]. All scores were standardized to a mean (SD) of 50 
(10). Lower scores represent worse health status.

Activity limitations measured with the HAQ-DI

Participants completed the Dutch consensus HAQ-DI [21]. 
The HAQ-DI measures difficulties with the performance of 
20 daily activities retrospectively over the preceding week 
with four response categories: no difficulty (0), some dif-
ficulty (1), much difficulty (2) and unable to do (3). The 
activities are classified into eight categories with two or 
three activities each: dressing and grooming, arising, eat-
ing, walking, personal hygiene, reaching, gripping and 
usual activities (i.e., shopping, doing chores, getting in and 
out of a car) [22]. The highest scores of each category are 
summed and averaged resulting in a disability index rang-
ing from 0 to 3, where scores of 0–1 are generally consid-
ered to represent mild to moderate disability, 1–2 moderate 
to severe disability and 2–3 severe to very severe disability 
[22]. We did not correct HAQ-DI scores for using assistive 
devices.

Activity limitations and participation restrictions measured 
with the patient-specific complaints questionnaire (PSK)

The PSK was administered by an occupational therapist 
with the aim to elicit activity limitations and participation 
restrictions that are specific and relevant to the individual 
patient [23]. Patients were asked to identify the three most 
important activities, currently difficult to perform because 
of their GOA. No list of activities was used to allow 

patients freedom in their responses. In addition, patients 
rated the severity of each activity on a 10 cm visual ana-
logue scale (VAS; 0 = no difficulty, 10 = impossible) [23]. 
Patient-specific approaches to measure functional limi-
tations have been shown to be reliable, valid and respon-
sive in patients with several musculoskeletal conditions 
[23, 24]. These activity limitations were then linked to the 
Activities and Participation component of the International 
Classification of Functioning, Disability and Health (ICF) 
[25]. This component describes a person’s functional status 
whereby Activities refer to the execution of specific tasks 
and Participation refers to the involvement in life situa-
tions. The ICF categories of the Activities and Participa-
tion component are designated by the letter d, followed by 
a numeric classification that indicates the chapter and spe-
cific category within the ICF classification. In the current 
study, each activity limitation was systematically linked to 
the most precise ICF category (third or fourth level) inde-
pendently by three assessors (SK, DK and JG) using estab-
lished linking rules [26]. In case of disagreement, agree-
ment was established through a consensus meeting. When 
a patient reported different activity limitations or participa-
tion restrictions within the same PSK item, different ICF 
categories were identified. This process resulted in a list of 
ICF codes on different levels of the ICF within the area of 
Activities and Participation.

Statistical analysis

Descriptive statistics were used to describe the main char-
acteristics of the study population and to explore compara-
bility between the participants and eligible patients. Mean 
(SD) SF-36 subscale and component summary scores were 
calculated to identify the patient’s health status. The mean 
(SD) total HAQ-DI score as well as mean (SD) HAQ-DI 
scores of each HAQ-DI category were calculated to identify 
the patient’s functional status. Additionally, we assessed 
for each HAQ-DI category, the percentage of patients that 
reported to have either no/some difficulty (score 0 or 1) or 
much difficulty (score 2 or 3) with performing everyday 
activities. The most commonly reported activity limitations 
and participation restrictions by patients with GOA were 
identified by analyzing the frequencies of the assigned ICF 
categories from the PSK. All statistical analyses were per-
formed using STATA 10.1.

Results

Patient characteristics

In total, 236 patients were considered eligible to participate 
in the study of whom 158 (67 %) agreed to. Main reasons 
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for patients not to participate was having a preference for 
the multidisciplinary group-based treatment (n = 46; 59 %) 
or lacking confidence toward the telephone-delivered treat-
ment (n = 24; 31 %). No differences were found between 
the group of eligible patients and the participants with 
regard to age, whereas there were relatively less women 
in the group of eligible patients (72 vs. 85 %, p =  0.01). 
Of the 158 participants, 11 were lost before the first meas-
urement (i.e., provided no data), meaning that 147 patients 
were included in the analysis of the current study. Charac-
teristics of the study population are summarized in Table 1.

Joint involvement

The median number of self-reported joint areas with 
symptomatic OA was 5 (interquartile range 4–6), and the 
median number of joint areas with objective signs of OA 
was 2 (interquartile range 2–3). The majority of patients 
(n =  136; 93  %) had symptomatic OA in both the upper 
half (neck, shoulder, elbow and hand) and lower half (lum-
bar spine, hip, knee and foot) of the body. The prevalence of 
self-reported and objective signs of OA for each joint area 
is depicted in Fig.  1. The predominant joints with symp-
tomatic OA were the hands (n =  125; 85  %) and knees 
(n =  121; 82  %), whereas symptoms in the elbow joints 
were the least often reported (n = 41; 28 %). The predomi-
nant joints with objective signs of OA were also the hands 
(n =  114; 78  %) and knees (n =  78; 53  %) as recorded 
in the patient’s medical files, whereas objective OA signs 
in the elbows were the least often recorded (n = 3; 2 %). 
We found the combination of hand and knee OA to be most 
common, both self-reported (n =  106; 72  %) as well as 
recorded in the medical files (n = 58; 39 %).

Health-related quality of life

Mean scores for the PCS, MCS and subscales of the SF-36 
are presented in Fig. 2. Mean (SD) PCS and MCS scores 
were 37.4 (6.9) and 47.8 (10.5), respectively. Mean (SD) 
scores were worst for the subscales physical function, phys-
ical role limitations, bodily pain and vitality, i.e., 37.4 (7.7), 
39.0 (8.3), 40.0 (6.6) and 40.3 (5.5), respectively. Highest 
scores were obtained for the subscales mental health and 
emotional role limitations, i.e., 47.7 (8.6) and 45.4 (12.0).

Activity limitations measured with the HAQ-DI

The mean (SD) total HAQ-DI score for the total study 
population was 1.27 (0.50), indicating moderate to severe 
activity limitations [22]. One hundred and eleven patients 
(76  %) obtained a HAQ-DI score ≥1. The analysis of 
the HAQ-DI categories revealed that patients in the cur-
rent study reported the greatest amount of difficulty with 

performing activities in the categories usual activities (i.e., 
shopping, doing chores, get in and out of a car) and reach-
ing (i.e., bending down to pick up clothing from the floor, 
reach and get down a 5 pound object from above your 
head). Mean HAQ-DI scores for these categories were 
1.61 and 1.58, respectively (Fig. 3). More than half of the 
patients reported to have “much difficulty” with perform-
ing these activities. Patients reported the least amount of 
difficulty with performing activities in the category dress-
ing and grooming (dress yourself and shampoo your hair) 
as this category obtained the lowest mean (SD) HAQ-DI 

Table 1   Socio-demographic and disease-related characteristics of 
147 individuals with generalized osteoarthritis

Values are the numbers (percentage) unless indicated otherwise

SD standard deviation, HAQ-DI health assessment questionnaire dis-
ability index, CIS checklist individual strength

Patient characteristics

Female 125 (85)

Age, years; mean ± SD 60 ± 8

Body mass index, kg/m2; mean ± SD 28.1 ± 4.7

Education >12 years 43 (29)

Marital status, married 113 (77)

Work status, currently employed 55 (37)

Duration of complaints ≥5 years 110 (75)

Localization of symptoms

 Upper extremities (neck, shoulder, elbow, hand) 138 (94)

 Lower extremities (lumbar spine, hip, knee, foot) 145 (99)

 Combination of upper and lower extremities 136 (93)

Activity limitations, HAQ-DI (0–3); mean (SD) 1.27 (0.50)

Severe fatigued, CIS score ≥35 83 (56)
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Fig. 1   Percentages of symptomatic and objective signs of OA for 
each joint area. The light gray bars represent the percentage of self-
reported symptomatic OA, the gray bars represent the percentage of 
objective OA signs as recorded in the patient’s medical files, and the 
dark gray bars represent the percentage of both self-reported symp-
toms and objective signs of OA
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score, i.e., 0.86 (0.66). Thirteen percent of the patients 
reported to have “much difficulty” with performing these 
activities.

Activity limitations measured with the PSK

The total number of self-perceived activity limitations and 
participation restrictions obtained with the PSK was 440 
(one patient mentioned only two limitations). These were 
linked to 463 ICF codes within the area of Activities and 
Participation of the ICF (d-codes), comprising 30 unique 
ICF categories. Of these 463 codes, 316 (68 %) pertained 
to the chapter mobility (d4), 85 (18  %) to domestic life 
(d6), 27 (6 %) to community, social and civic life (d9) and 
19 (4 %) to self-care (d5). The remaining codes pertained 
to the chapters major life areas (d8), learning and apply-
ing knowledge (d1) and general tasks and demands (d2). 
Patients reported a broad spectrum of activity limitations 
and participation restrictions. The ten most frequently 

reported GOA-related activity problems and participa-
tion restrictions with corresponding ICF codes and mean 
(SD) severity scores are presented in hierarchical order in 
Table 2. Activities concerning mobility (d4) and domestic 
life (d6) were most frequently mentioned as being impor-
tant activity limitations by patients with GOA; walking 
(d450) was most commonly reported. The category moving 
around (d455) can be further specified to the fourth level of 
the ICF as all activities in this category concerned climbing 
stairs (d4551). The severity of the activity limitations and 
participation restrictions were all above 6.0 with the high-
est score of 7.3 (on a 10 points scale) for caring for house-
hold objects (d650).

Discussion

This is the first study that comprehensively describes the 
health status of patients clinically diagnosed with GOA. 
The results show that GOA has a broad impact on the phys-
ical component of health. Furthermore, the majority of our 
patients were moderate to severely impaired in perform-
ing daily activities. Patients reported a broad spectrum of 
important activity limitations and participation restrictions; 
activities concerning mobility and domestic life were con-
sidered as most important activity limitations, especially 
walking. In addition, more than half of the patients reported 
having “much difficulty” with activities such as shopping 
or doing chores and activities concerning reaching. These 
results offer starting points for clinicians and researchers to 
improve treatment programs for patients with GOA tailored 
to their needs and problems.

The present study showed that patients with GOA expe-
rience a markedly reduced quality of life, reflecting a high 
clinical burden. In particular, the physical component of 
health was affected. The observed level of physical health 
in the present study is comparable to that of patients with 
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Fig. 2   SF-36 physical and mental component summary and subscale 
scores of 147 patients with generalized osteoarthritis. The bars show 
the mean scores and standard deviations

Fig. 3   Mean HAQ-DI scores 
for each HAQ-DI category and 
the percentage of patients that 
reported to have either no/some 
difficulty or at least much diffi-
culty with performing everyday 
activities represented for each 
category
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chronic, inflammatory arthritis such as rheumatoid arthritis 
(RA) [27, 28]. Mental health was less affected compared 
to physical health in our study sample. One previous study 
assessed the PCS and MCS scores in a relatively small 
number of patients with GOA (n = 30) [14], showing com-
parable scores as obtained in the current study. Our results 
indicate that effective interventions for GOA should be 
developed focussing on improving the physical component 
of health.

Patients in this study were moderately to severely 
impaired in performing daily activities as reflected by a 
mean HAQ-DI score of 1.27. This score is considerably 
higher than the average HAQ-DI score of 0.50 observed in 
Dutch patients with symptomatic OA at multiple joint sites 
participating in the Genetics, Arthrosis and Progression 
(GARP) study [29]. In another study among Dutch patients 
with OA (localization not specified) visiting an outpatient 
rheumatology department, a mean HAQ-DI score of 1.00 
was reported [30]. Considering the abovementioned, it 
seems that the functional status of patients with GOA is 
more affected compared to other Dutch OA populations. 
Comparisons are, however, hampered by the fact that 
the patients in the current study were a selected group of 
patients with functional disability who were referred to 
multidisciplinary treatment. However, since our study pop-
ulation represents patients seeking help, this is probably the 
most interesting group for clinicians.

Understanding the nature of GOA-related activity 
limitations and participation restrictions might be impor-
tant to develop treatment targets tailored to the patients’ 

needs and problems. The results of the PSK showed that 
our patients reported a broad spectrum of activity limita-
tions and participation restrictions. Activities involving the 
lower extremities were considered to be the most important 
activity limitations, especially walking. This finding cannot 
be explained by a predominance of lower limb OA by our 
patients, but might be due to a high impact of mobility lim-
itations on a patient’s well-being. Moreover, self-care limi-
tations were rarely reported as being important activity lim-
itations. This is in contrast with the ICF core sets for OA in 
which self-care activities are assumed to be key issues for 
patients with OA [31]. Dressing is even one out of three 
ICF categories of the brief core set for OA representing 
activities that minimally should be addressed when measur-
ing disability in clinical studies [31, 32]. Only one of these 
three activities was identified as an important activity limi-
tation in our study. This discrepancy might be due to that 
we restricted patients to identify only three activity limita-
tions. Nonetheless, our results point to the need of develop-
ing effective interventions to improve mobility, especially 
walking.

This study has some potential limitations that should 
be addressed. In this study, we used a pragmatic defini-
tion of GOA in the absence of a widely accepted and vali-
dated definition. In the literature, the threshold number of 
affected joints as well as the localization of involved joints 
has been described differently [5]. Besides, previous GOA 
definitions mainly rely on radiographic findings independ-
ent of clinical symptoms, whereas symptoms are likely to 
be more important in functional outcomes [33]. We are one 
of the first that defined GOA from a clinical rather than a 
radiographic perspective. Second, due to pragmatic rea-
sons, we were not able to systematically obtain radiographs 
of all joint areas of each participant. Since we recorded 
objective signs of OA on the basis of information available 
in the patient’s medical file, it is conceivable that there is 
an underestimation of the number of joint areas with objec-
tive OA in our study population. Another limitation is that 
we did not assess comorbidities in this study population. 
The presence of comorbidities might have influenced the 
reported functional limitations and quality of life.

In conclusion, we generated empirical data showing a 
high clinical burden in terms of HRQoL and activity limita-
tions in patients clinically diagnosed with GOA. This study 
contributes to the understanding of the deprived health sta-
tus of individuals with GOA which is warranted consider-
ing the high prevalence of GOA and the lack of research on 
GOA. The results point to the need of developing effective 
interventions for patients with GOA to improve the physi-
cal component of health and to improve mobility, espe-
cially walking. Moreover, the broad spectrum of activity 
limitations underlines that treatment should be individual-
ized according to the problems of the individual patient.

Table 2   Ten most frequently reported activity limitations and partici-
pation restrictions with corresponding ICF codes and severity scores 
of 147 patients with generalized osteoarthritis

SD standard deviation

ICF code Activity Number of 
patients (%)

Mean (SD) 
severity

d450 Walking 70 (48) 6.7 (2.1)

d415 Maintaining a body  
position

46 (31) 6.4 (2.4)

d410 Changing basic body 
position

41 (28) 7.1 (1.8)

d640 Doing housework 35 (24) 6.9 (1.7)

d455 Moving around 35 (24) 6.5 (2.0)

d430 Lifting and carrying 
objects

30 (20) 6.1 (2.0)

d440 Fine hand use 25 (17) 6.5 (2.0)

d650 Caring for household 
objects

24 (16) 7.3 (1.7)

d920 Recreation and  
leisure

22 (15) 6.1 (2.2)

d475 Driving 20 (14) 6.2 (2.9)
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