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Background and purpose — The UCLA Activity Scale 
(UCLA) is a questionnaire assessing physical activity level 
from 1 (low) to 10 (high) in patients undergoing hip or knee 
arthroplasty (HA/KA). After translation and cultural adapta-
tion, we evaluated the measurement properties of the Danish 
UCLA.

Patients and methods — After dual panel transla-
tion, cognitive interviews were performed among 55 HA/
KA patients. An orthopedic surgeon and a physiotherapist 
estimated UCLA scores for 80 KA patients based on short 
interviews. Measurement properties were evaluated in 130 
HA and 134 KA patients preoperatively and 1-year postop-
eratively.

Results — To suit Danish patients of today, several 
adaptations were required. Prior to interviews, 4 patients 
were excluded, and 11 misinterpreted the answer options. 
Examiners rated the remaining 65 patients (mean age 67 
years) 0.2–1.6 UCLA levels lower than patients themselves. 
The 130 HA and 134 KA patients (mean age 71/68 years) 
changed from 4.3 (SD 1.9)/4.5 (1.8) preoperatively to 6.6 
(1.8)/6.2 (1.0) at 1-year follow-up. 103 (79%) HA and 89 
(66%) KA patients reported increased activity. Effect sizes 
were large (1.2/0.96). Knee patients reaching minimal 
important change (MIC, ≥ 8 Oxford Knee Score points) had 
higher 1-year UCLA scores than patients not reaching MIC.

Interpretation — Original scale development was undoc-
umented. Content validity was questionable, and there was 
discrepancy between patient and examiner estimates. UCLA 
appears valuable for measuring change in self-reported phys-
ical activity on a group level. 4 out of 5 HA patients and 2 
out of 3 KA patients were more physically active 1 year after 
joint replacement surgery.

Hip and knee osteoarthritis (OA) strongly affect a person’s 
ability to be physically active (Price et al. 2018). When pain 
and functional impairment becomes so severe that joint 
replacement is considered, it is of interest for both patients and 
healthcare providers to know to what degree surgery can be 
expected to improve a patient’s opportunity to lead an active 
life. Yet, quantifying physical activity is complex. Accelerom-
eters are often considered as the gold standard for measur-
ing non-specific physical activity; however, being resource 
demanding they are often not a feasible option and, also, 
accelerometer results do not necessarily reflect the difficulty 
of the activities or how important an activity is to each patient 
(Shephard 2003). As an alternative, physical activity can be 
quantified using physical activity scales such as the UCLA 
Activity Scale (UCLA) from University of California, Los 
Angeles (Table 1) (Amstutz et al. 1984, Zahiri et al. 1998). 
UCLA is a single-item 10-level-scale, ranging from level 10, 
representing a highly physically active patient, to level 1, a 
patient who is dependent on others and unable to leave home. 

A description of the development process leading to UCLA 
has to our knowledge never been published (Amstutz et al. 
1984). Originally, it appears to have been made for surgeons 
to assess activity levels of hip and knee arthroplasty patients 
(Zahiri et al. 1998). Today, UCLA is used as a patient-reported 
outcome measure (PROM), although it was probably not 
developed as such. A study comparing UCLA scores with 
accelerometer measurements of walking activity revealed 
a strong correlation but large measurement errors; patients 
reporting the same level of activity in UCLA varied up to a 
factor of 15 in average number of steps per day (Zahiri et al. 
1998). Despite this, UCLA is widely used internationally and 
has been recommended as a useful physical activity PROM 
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instruments in hip and knee arthroplasty (HA/KA) patient 
populations, mainly based on a positive rating of construct 
validity and high completion rates (Naal et al. 2009, Terwee et 
al. 2011, Rolfson et al. 2016). Its brevity and simplicity make 
it an attractive choice, especially when combined with other 
questionnaires.

In Denmark, UCLA has been used in at least 2 different, 
unpublished versions. With a direct translation, cultural dif-
ferences in bicycling habits led to a bimodal distribution of 
answers (Skou and Roos 2014). This study develops a Danish 
version of the UCLA through formal translation and cultural 
adaptation, and further tests the validity, reliability, and respon-
siveness of the translated questionnaire in relevant groups of 
hip and knee OA patients before and/or after arthroplasty. 

Patients and methods

The study was conducted in 4 parts (Figure 1): (1) translation 
and cultural adaptation, followed by evaluation of (2) correla-
tion with external assessment (by healthcare professionals), 
and (3) test–retest reliability in KA patients, and (4) construct 
validity and responsiveness in a cohort of KA and HA patients.

Study design was guided by the COnsensus-based Stan-
dards for the selection of health Measurement INstru-
ments (COSMIN) guidelines (Mokkink et al. 2018) and the 
Guidelines for Reporting Reliability and Agreement Studies 
(GRRAS) (Kottner et al. 2011). 

Translation and cultural adaptation
A dual panel translation (Swaine-Verdier et al. 2004, McK-
enna and Doward 2005, Epstein et al. 2015) was made by a 
professional translator, a physiotherapist, and an orthopedic 

surgeon (senior house officer, AM) in collaboration; all 3 were 
English–Danish bilingual with Danish mother-tongue. Each 
of the three prepared a Danish translation from the original 
American version (Table 1) and, subsequently, they met to 
discuss and agree on a consensus version. In case of disagree-
ment, majority ruled.

To ensure wording and cultural adaption, the questionnaire 
was presented to 3 different laymen panels of total 22 (10 
males) heart and lung patients with a mean age of 72  years 
(SD 9), recruited at physiotherapy team training sessions. 
Participants completed the questionnaire while “thinking out 
loud,” and they commented on the questionnaire in plenary 
sessions. In turn, changes were made in layout, instructions, 
and activity examples. Subsequently, the revised version was 
presented in the same manner to target patients: 55 HA or KA 
patients (38 pre- and 17 postoperative [21 males]), mean age 
70 years (SD 8) at Copenhagen University Hospital Gentofte. 
After 8 rounds of adjustments, the evaluations led to no further 
revisions and the development process was ended.

Correlation with external assessment
As UCLA was originally completed by surgeons, we intended 
to determine the degree of common understanding of activ-
ity levels between knee patients and healthcare professionals. 
During a 3-month period, KA patients (> 40  years, pre- and 
postoperative, primary and revision KA) were recruited at 
Naestved Hospital, Region Zealand. We excluded patients 
unable to read and understand the Danish language and 
patients with signs of dementia who failed a clock-drawing 
test (Mainland et al. 2014). Patients filled out UCLA without 
any help except for a short, written instruction, asking them 
to consider their physical activity level in the preceding 4 
weeks. Age, sex, height, weight, and today’s knee pain level 

Table 1. UCLA Activity Scale as first published by Amstutz et al. 
(1984)

Activity level

  1	 Wholly inactive: dependent on others; cannot leave residence
  2	 Mostly inactive: very restricted to minimum activities of daily 

living
  3	 Sometimes participates in mild activities such as walking, limited 

housework, and limited shopping
  4	 Regularly participates in mild activities 
  5	 Sometimes participates in moderate activities such as swimming 

and can do unlimited housework or shopping
  6	 Regularly participates in moderate activities
  7	 Regularly participates in active events such as bicycling
  8	 Regularly participates in very active events such as bowling or 

golf
  9	 Sometimes participates in impact sports such as jogging, tennis, 

skiing, acrobatics, ballet, heavy labor, or backpacking
10	 Regularly participates in impact sports 

In the later version (Zahiri et al. 1998), level 10 was presented first 
and a patient instruction was added: “Of the following options, which 
statement best describes your activity level?”

Physiotherapist

Physiotherapist
interview session

Translator

Orthopedic surgeon

Orthopedic surgeon 
interview session

Consensus
version

Lay person feedback
n = 22

Hip/knee patient feedback
n = 55

Step 1: Translation and cultural adaptation

Step 2 & 3: Correlation with external assessment & test-retest reliability

Patient
n = 76

Patient
(retest)

Final version

Same version

Step 4: Responsiveness and interpretability

Knee OA patients
n = 134

Arthroplasty 1 year postoperative evaluation

1 year postoperative evaluationHip OA patients
n = 130

Arthroplasty

Figure 1. Study overview.
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on a visual analogue scale (VAS 0–10, 0 “no pain,” 10 “worst 
pain imaginable”) was registered. Shortly after, patients were 
interviewed about daily physical activities for about 5 min-
utes by (1) a junior orthopedic surgeon (AM/CH) and (2) a 
physiotherapist (PH), separately and in random order. Each 
examiner then estimated the patient’s UCLA level (patients 
were instructed not to reveal their own reported UCLA score).

Test–retest reliability
After interviews, participants were given a prepaid envelope 
containing an extra UCLA questionnaire to complete 7–10 
days later. On the front page, patients were asked if their 
physical activity habits had changed since the first test, since 
only those with unchanged habits were eligible for analysis. 
Patients awaiting or recovering from surgery (< 6 weeks) were 
excluded from retests as their activity level was expected to 
change rapidly. 

Construct validity and responsiveness
UCLA score distribution and responsiveness (validity of 
change scores) were evaluated at Lillebaelt Hospital—Vejle, 
Region of Southern Denmark. As part of the normal clinical 
routine, through 5 months (inclusion March–July 2018), hip 
OA patients scheduled for HA and knee OA patients sched-
uled for total or medial unicompartmental KA completed 
electronic PROM questionnaires (forcing patients to choose 
only one answer option) before and 1 year after surgery (Pro-
cordo Software, Copenhagen). Patients who had revision 
surgery during year 1 were excluded. Paper versions were 
available for patients with no email address. Non-respond-
ers were reminded by mail and, if necessary, by phone. The 
PROM questionnaires included UCLA, and the well-estab-
lished Oxford Hip or Knee Score (OHS, OKS) (Dawson et 
al. 1996, 1998, Murray et al. 2007, Hossain et al. 2015), the 
generic EQ-5D-5L and EQ-5D VAS (Jin et al. 2019), and an 
overall patient satisfaction question (“How satisfied are you 
with your hip/knee 1 year after surgery?”, 5 answer options, 
1 neutral).

Responsiveness was evaluated by use of the construct 
approach (de Vet et al. 2011), i.e., correlation of UCLA change 
with other PROM change scores and overall satisfaction. We 
expected only fair to moderate correlations (Naal et al. 2009) 
because (1) generic and joint-specific PROMs evaluate fac-
tors other than physical activity, (2) joint replacement may 
improve the ability to be physically active without changing 
the patients’ habits (because of, e.g., lack of motivation), and 
(3) perception of change may be influenced by preoperative 
expectations.

A mean increase of 1–3 UCLA levels 1 year after surgery 
was expected (SooHoo et al. 2015, Ghomrawi et al. 2017, 
Scott et al. 2017), as was a 2-fold increase in the proportion of 
patients with UCLA score ≥ 6 (Scott et al. 2017). We also cal-
culated the effect size, a traditional distribution-based measure 
to quantify responsiveness (Angst 2011). 

Statistics
UCLA scores were not expected to be equidistant or normally 
distributed, thus scores were treated as ordinal variables and 
analyzed using nonparametric statistical methods (Wilcoxon 
rank sum and Kruskal–Wallis test). To illustrate variations in 
results, means and standard deviations (SD) were reported 
as well, and (multiple) linear regression analyses were per-
formed to check for score dependence on age, sex, and BMI. 
Paired tests (Wilcoxon signed rank test) were used to cal-
culate within-patient differences in UCLA scores. Associa-
tions between 1-year (change) UCLA and reaching minimal 
important change (MIC) of 8 OHS/OKS points were assessed 
(Beard et al. 2015, Ingelsrud et al. 2018).

For correlation with external assessment, agreements were 
estimated by mean difference, limits of agreement (LoA), 
weighted kappa coefficient (Landis and Koch 1977), and 
Spearman’s correlation coefficient (“very weak” [0–0.19], 
“weak” [0.20–0.39], “moderate” [0.40–0.59], “strong” [0.60–
0.79], and “very strong” [0.80–1.0]). 

Floor or ceiling effects were considered present if more than 
15% of patients marked the lowest or highest score, respec-
tively (Terwee et al. 2007) and effect sizes were calculated 
(mean UCLA change/SDbaseline) (Angst 2011, de Vet et al. 
2011). Sample size was based on general recommendations 
(Terwee et al. 2007, de Vet et al. 2011). Statistical significance 
level was set at alpha level 0.05 (2-sided), and 95% confidence 
intervals (CI) were reported when relevant. Analyses were 
conducted in R (Rstudio) (RCoreTeam; R Foundation for Sta-
tistical Computing, Vienna, Austria).

Ethics, data sharing, funding, and potential conflicts 
of interest
The study was ethically approved by the National Committee 
of Health Research Ethics (Jr. no. 16030260). Data manage-
ment was approved by the Danish Data Protection Agency (Jr. 
no. 2012-58-0004). Raw data is available upon request. The 
study was funded by the Health Research Fund of the Capi-
tal Region of Denmark. No authors had relevant conflicts of 
interest. 

Results
Translation and cultural adaptation
The original American version of UCLA needed comprehen-
sive changes in the aspiration of becoming a valid and patient-
relevant measure of physical activity in Danish hip and knee 
replacement patients of today. For example, bicycling for 
transportation is very common in Denmark, even among the 
elderly. To prevent a bimodal score distribution (maximum at 
levels 4 and 7) as seen in a study based on a previous ver-
sion (Skou and Roos 2014), the bicycling activity was split 
by intensity and frequency to cover levels 5–8 in the current 
version (appendix A [Danish] and B [English translation], see 
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Supplementary data). Acrobatics, ballet, and bowling were 
exchanged for popular Danish activities, e.g., badminton and 
gymnastics/fitness. Examples were mentioned only once, but 
curly brackets illustrated how examples referred to two levels 
differing by frequency (“regularly” or “once in a while”). The 
questionnaire had to be self-explanatory, thus a short intro-
ductory text was added. During development, we found that 
thorough instructions led to patients skipping the introduction 
and misinterpreting the scale and marking multiple boxes or 
writing numbers instead. Cutting down instructions to a mini-
mum led to fewer misunderstandings. 

Correlation with external assessment
We invited 80 knee OA and KA patients for interviews. 2 
were excluded due to poor language skills, and 2 because their 
paper questionnaires were lost. Of 76 patients, 11 (67 years) 
were excluded because they marked more than 1 answer. The 
remaining 65 patients (Table 2) overall rated their UCLA level 
higher than the examiners did (Table 3, Figure 2) and differ-
ences increased with UCLA level (Figure 3). In 32 cases, 1 
or both examiners agreed perfectly with the patient or the 
patient’s score was between examiner estimates. The reliabil-
ity of examiner assessment of patient activity level (Table 3) 
was “substantial” for surgeons and “fair” for the physiothera-

pist (Landis and Koch 1977). The corresponding correlations 
were “strong” and “moderate,” respectively. 

Patient UCLA was 4.8 (SD 1.7) in females and 5.3 (SD 
1.6) in males (difference: CI –0.3 to 1.4). No association was 
observed between patient UCLA and age (–0.008 per year, CI 
–0.05 to 0.03) or current knee pain (–0.1 per increase in VAS, 
CI –0.3 to 0.03), but a small, negative association with BMI 
was detected (–0.08 per BMI unit, CI –0.15 to –0.01). Results 
were similar with multiple regression analysis. For examiner 
estimates, none of these factors were independently associated 
with activity level. 

Table 2. Characteristics of interview participants

Patients (knee arthroplasty/knee OA), n	 65 (34/31)
Age, mean [median] (SD)	 66 [67] (11)
Male sex, n	 29
BMI, mean (SD) (n = 60)	 30.4 (5.8) 
Pain (VAS 0–10), mean [median] (SD)  (n = 63)	 4.5 [5] (2.8) 

Table 3. Results of interviews: correlation with external assessment 
of physical activity level

		  UCLA Activity scale	

Absolute scores (total sample)
		  Mean (SD)	 Median [IQR]	 Range
	 Patient	 5.0 (1.7)	 5 [4–6]	 2–10
	 Surgeon	 4.4 (1.6)	 4 [3–6]	 1–8
	 Physiotherapist	 3.8 (1.3)	 4 [3–4]	 2–8

Differences (within-patient)		
	 Patient minus 	 Mean (CI)	 Median	 Range
	    surgeon	 0.6 (0.2–0.9)	 0	 –3 to 3
	    physiotherapist	 1.2 (0.8–1.6)	 1	 –2 to 6

		  Reliability	 Agreement	 Correlation
Patient minus	 weighted Kappa	 LoA 	 Spearman’s rho
	 surgeon	 0.63	 –2.0 to 3.1	 0.65
	 physiotherapist	 0.31	 –2.0 to 4.4	 0.47

Spearman’s rho correlation coefficient (–1 to 1) indicates the degree 
of linearity between measurement ranks. LoA = limits of agreement 
(mean ±2 SD). Differences are based on assessments within each 
patient.

Examiners’ UCLA estimate

Patients’ UCLA estimate

10

8

6

4

2

2 4 6 8 10

Examiner
    Orthopedic surgeon
    Physiotherapist

Figure 2. Correlation with external assessment of physical activity 
level: orthopedic surgeons’ and physiotherapists’ estimates of UCLA 
plotted against patients’ own estimates, with corresponding regression 
lines. Random variance (jitter) is added to prevent over-plotting. The 
red dotted line indicates perfect agreement.

Patients’ UCLA estimate
2 4 6 8

Patients’ UCLA estimate – examiners’ UCLA estimate

4

2

0

–2

–4

+2SD

–2SD

Mean

Figure 3. Patients’ UCLA estimate plotted against the difference 
between patients’ and examiners’ assessments (patient score minus 
mean of surgeons’ and physiotherapists’ scores) (modified Bland–
Altman plot). The dotted lines indicate mean difference (blue) ±2 SD 
(limits of agreement, black) and hypothetical perfect agreement (red). 
Random variance (jitter) is added to prevent over-plotting.
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Test–retest reliability
Retest questionnaires were returned by 43 of 53 patients. 
Exclusions were made for 2 who had completed the retest 
form on day 0, 1 who had marked multiple boxes and 2 return-
ing blank forms. Of the remaining 38, 21 reported to have 
“unchanged exercise habits” after 8.3 days (range 1–25). In 
this group, 13 had perfect agreement with their initial score, 5 
were 1 level apart, and 1 was 2 levels apart. 

Construct validity and responsiveness
Completeness at 1 year reached 96% (HA, n = 130) and 95% 
(KA, n = 134), respectively. There were no statistically signifi-
cant sex differences in scores (p = 0.7–1.0). UCLA typically 
improved from median level 4 to 6 in both groups (Figure 4, 
Table 4). Positive change in UCLA was reported by 103 (79%) 
hip and 89 (66%) knee patients (Figure 5). Patient satisfaction 
and change in other PROMs proved very weak to moderate 

correlations with UCLA change scores (Table 5), and largest 
in KA patients. Knee patients reaching MIC (≥ 8 OKSchange) 
reported higher 1-year UCLA levels than patients not reaching 
MIC (1-year UCLA 6.4 and 5.2, respectively, p < 0.04) and had 
higher change scores (2.1 and –0.2, p < 0.001). In hip patients, 
the corresponding UCLA scores were 6.6 and 5.7 (p = 0.2) and 
change scores 2.4 and 1.5 (p = 0.3), respectively. Effect size 
was 1.2 in HA and 0.96 in KA patients; both “large” (≥ 0.8). 

Discussion

The UCLA Activity Scale (UCLA) was translated into Danish 
with several cultural adaptations required for the scale to be 
relevant to Danish hip and knee arthroplasty patients of today. 
Based on interviews, examiners rated patients lower on UCLA 
than did patients themselves. A 1-year postoperative increase 
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Figure 4. Distribution of pre- and 1-year postoperative UCLA scores in 
hip (left panel) and knee arthroplasty patients (right panel).

Figure 5. Distribution of UCLA change scores (1-year follow-up minus 
preoperative score) in hip (left panel) and knee arthroplasty patients 
(right panel).
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Table 4. Patient characteristics and UCLA values in hip and knee arthroplasty patients. Values are count (%) unless oth-
erwise specified

	 Patient satisfaction
			   1-year	 Very
Factor	 Baseline	 postoperative	 dissatisfied	 Dissatisfied	 Neither	 Satisfied	 Very satisfied

Hips	 130 (100)	 130 (100)	 1 (1)	 0 (0)	 4 (3)	 16 (12)	 109 (84)
	 Male/female	 62/68 (52/48)	 -	 0/1	 0/0	 2/2	 9/7	 51/58
	 Age, mean (SD)	 71 (9)	 -	 b	 -	 75 (6)	 76 (8)	 70 (9)
	 UCLA a	 4.3 [4] (1.9)	 6.6 [6] (1.8)	 b	 -	 6.3 [7] (2.1)	 6.2 [6] (2.3)	 6.7 [6] (1.8)
	 UCLA change a	 –	 2.3 [2] (2.0)	 b	 -	 2.5 [3] (1.9)	 1.8 [2] (1.8)	 2.4 [2] (2.0)
	 UCLA ≥ 6	 29 (22)	 96 (74)	 b	 -	 2 (50)	 8 (50)	 86 (79)
	 Floor/ceiling c	 6/3 (5/2)	 0/13 (0/10)	 b	 -	 0/0 (0/0)	 0/2 (0/13)	 0/11 (0/10)
Knees	 134 (100)	 134 (100)	 1 (1)	 11 (8)	 11 (8)	 40 (30)	 71 (53)
	 Male/female	 61/73 (46/54)	 -	 1/0	 5/6	 6/5	 21/19	 28/43
	 Age, mean (SD)	 68 (9)	 -	 b	 72 (6)	 71 (8)	 66 (10)	 68 (9)
	 UCLA a	 4.5 [4] (1.8)	 6.2 [6] (1.0)	 b	 4.6 [4] (1.7)	 5.1 [4] (2.2)	 6.0 [4] (1.6)	 6.8 [4] (1.9)
	 UCLA change a	 -	 1.7 [1] (2.3)	 b	 0.0 [0] (1.6)	 0.0 [0] (2.0)	 1.3 [1] (1.9)	  2.6 [2] (2.3)
	 UCLA ≥ 6	 26 (19)	 85 (63)	 b	 3 (27)	 3 (27)	 24 (60)	 54 (76)
	 Floor/ceiling c	 2/2 (1/1)	 0/10 (0/7)	 b	 0/0 (0/0)	 0/1 (0/10)	 0/1 (0/3)	 0/8 (0/11)

a Values are mean [median] (SD).	
b Values not shown (1 patient only). 
c Floor/ceiling denotes the number (and percentage) of patients reporting level 1 or 10.
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Table 5. Change in relevant PROMs grouped by 1-year UCLA improvement. Values are 
mean (SD) unless otherwise specified 	

	 UCLA improvement	 Correlation
Factor	 ≤ –1	 0	 1–2	 3–4	 ≥ 5	 Spearman’s rho

Hips, n (%)	 5 (4)	 22 (17)	 50 (38)	 35 (27)	 18 (14)	
	 1-year OHS	 45 (2)	 43 (6)	 44 (5)	 44 (5)	 44 (6)	 0.09
	 ∆ OHS	 24 (5)	 20 (7)	 22 (8)	 25 (8)	 27 (9)	 0.21
	 ∆ EQ-VAS	 13 (26)	 20 (15)	 24 (27)	 33 (22)	 38 (27)	 0.29
	 Satisfied or very 
	    satisfied. n (%)	 5 (100)	 20 (91)	 49 (98)	 33 (94)	 18 (100)	 0.09
Knee, n (%)	 16 (12)	 29 (22)	 44 (33)	 25 (19)	 20 (15)	 –
	 1-year OKS	 34 (10)	 38 (9)	 38 (9)	 39 (5)	 45 (4)	 0.30
	 ∆ OKS	 13 (11)	 14 (9)	 18 (8)	 19 (7)	 29 (6)	 0.44
	 ∆ EQ-VAS	 1 (26)	 16 (25)	 16 (18)	 26 (18)	 37 (26)	 0.39
	 Satisfied or very 
	 satisfied, n (%)	 9 (56)	 21 (72)	 38 (86)	 23 (92)	 20 (100)	 0.39

OHS/OKS: Oxford Hip/Knee Score (0–48, 48 best). 
∆ (Delta): change scores from baseline to 1 year postoperatively (EQ-5D-5L results did not 
provide further valuable information, thus only EQ VAS results are reported). Correlations 
denote the non-parametrical correlation between the given parameter and UCLA change 
score (in “satisfaction,” all 5 levels were used in correlation analyses).

in UCLA was reported by four-fifths of hip and two-thirds of 
knee arthroplasty patients.

We could not identify reports on the original development 
and purpose of UCLA. At the time when UCLA was first intro-
duced, there was a need to determine the association between 
physical activity and polyethylene wear after joint replace-
ment. Since then, polyethylene wear has come to play a smaller 
role in revisions and the interest in UCLA seems to have 
shifted towards evaluating the general health benefits of sur-
gery. Despite involvement of patients in the current translation 
process, the uncertainty of patient involvement in the original 
scale development remains problematic. UCLA has no proven 
face or content validity, and this cannot be compensated for by 
good measurement properties (Mokkink et al. 2018). 

Interpretation of UCLA results involves obvious challenges. 
It encompasses several dimensions in one item: intensity, fre-
quency, activity type, difficulty, and duration. This may be the 
price paid for brevity, but it can lead to large variations in indi-
vidual perception of the scale, as the levels are neither mutually 
exclusive, nor exhaustive. For example, say you work hard at 
the gym once in a while but you are not able to kneel to do your 
usual garden work, which activity level should you indicate?

To the best of our knowledge, agreement among patients’ 
and professionals’ UCLA estimates has not been evaluated 
before. The systematic differences of 0.2–1.6 points (examin-
ers lower) and wide limits of agreement (95% LoA -2.2–4.4) 
underline that patient-reported outcomes and professional 
evaluation are not identical measures, and that interpretation 
of UCLA may be highly subjective. This, along with previ-
ous findings (Zahiri et al. 1998), suggests that comparison of 
individual patients’ UCLA levels should be made with great 
caution.

Interpretation and generalizability
Danish mean scores were comparable to international results: 
e.g., baseline UCLA in Danish HA/KA patients were 4.3/4.5 
corresponding to, e.g., 4.3/4.2 in California (SooHoo et al. 
2015). Danish 1-year change from median score 4 to 6 was in 
accordance with a study of 261 British KA patients (59 years) 
(Scott et al. 2017). In that study by Scott et al., the number of 
KA patients reporting that they were very physically active 
(≥ level 6) increased from 37% to 72% after surgery. In our 
sample, numbers increased from 26 to 85 of 134 (KA) and 
from 29 to 96 of 130 (HA), thus the share of very active 
patients more than tripled in each group. Knee (but not hip) 
patients with postoperative clinically important improvement 
in Oxford scores had higher 1-year UCLA and UCLA change 
scores than others. It is not a given that all patients have a 
desire to become more physically active after a successful 
joint replacement, thus, as expected, UCLA correlated only 
poorly to moderately with other PROMs and overall patient 
satisfaction where, e.g., pain relief counts, too.

Limitations and strengths
No previous studies have addressed all measurement prop-
erty aspects of UCLA or discussed its shortcomings in depth. 
Regarding reliability, we found no floor or ceiling effect, which 
was in accordance with previous studies (Naal et al. 2009). 
However, due to the low retest sample size (21 patients), we 
are reluctant to calculate weighted kappa or make conclusions 
about measurement error, an important aspect of reliability, 
which remains uncertain. The reported (lack of) association 
between UCLA and age, sex, pain, and BMI should be con-
sidered with caution, as the study was not powered to study 
these matters. 

Despite several attempts to make the 
questionnaire self-explanatory (8 rounds of 
changes), 11 of 76 patients misunderstood 
the response options. With an electronic 
version allowing only 1 response, much 
of this problem is overcome as patients 
are guided towards a uniform response to 
the scale (Gudbergsen et al. 2011). Pub-
lications of previous versions of UCLA 
have not included histograms of score dis-
tributions. With the present version, both 
patients and examiners were more likely to 
choose levels 4, 6, 8, and 10 (where activi-
ties are performed “regularly”) than levels 
3, 5, 7 and 9 (performed “sometimes”), 
perhaps because people tend to have reg-
ularity in their life. For example, skiing 
once a year can be considered a “regular” 
activity. Theoretically, a more even score 
distribution might be expected if the term 
“regularly” were replaced by “often”. 
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Conclusion
Based on the findings of this study, the UCLA Activity Scale 
(UCLA) probably cannot provide a valid measure of physical 
activity level in the individual patient, but the scale is useful 
on a group level. 1 year after joint replacement, 4 out of 5 hip 
patients and 2 out of 3 knee patients were more physically 
active. This information is relevant to hip and knee osteoar-
thritis patients considering joint replacement surgery. Authors 
recommend use of an electronic version of UCLA, if possi-
ble. Future reliability studies should include retests of more 
patients, and responsiveness studies should include a specific 
anchor question regarding change in physical activity to allow 
for an anchor-based calculation of minimal important change 
(MICUCLA). Validation of UCLA against other more compre-
hensive patient-reported activity scales, accelerometers, or 
performance-based measures would be interesting, though the 
underlying construct may be very different across measure-
ment methods. 

Supplementary data
Appendices are available as supplementary data in the online 
version of this article, http://dx.doi.org/10.1080/17453674.20
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AM participated in all parts of the project and performed all statistical anal-
yses. MK, ML, and AO took part in planning the study. STS participated in 
translation. CH and PH were involved in translation and conducted validity 
studies, while CV conducted responsiveness studies. All authors critically 
revised the final manuscript.

The authors would like to thank all involved patients for their valuable time. 
They thank Henrik M. Schrøder and colleagues (nurses, secretaries, and sur-
geons) at Naestved Hospital and nurses and secretaries at Gentofte Hospital 
for good cooperation, Carsten Bogh Juhl for helpful advice during study 
planning, and Tobias Wirenfeldt-Klausen for statistical advice. 

Acta thanks Jesper Bie Larsen and David J Beard for help with peer review 
of this study.

Amstutz H C, Thomas B J, Jinnah R, Kim W, Grogan T, Yale C. Treatment 
of primary osteoarthritis of the hip: a comparison of total joint and surface 
replacement arthroplasty. J Bone Joint Surg Am 1984; 66(2): 228-41. 

Angst F. The new COSMIN guidelines confront traditional concepts of 
responsiveness. BMC Med Res Methodol 2011; 11: 152;  author reply 152. 

Beard D J, Harris K, Dawson J, Doll H, Murray D W, Carr A J, Price A J. 
Meaningful changes for the Oxford hip and knee scores after joint replace-
ment surgery. J Clin Epidemiol 2015; 68(1): 73-9. 

Dawson J, Fitzpatrick R, Carr A, Murray D. Questionnaire on the percep-
tions of patients about total hip replacement. J Bone Jt Surg - Ser B 1996; 
78(2): 185-90. 

Dawson J, Fitzpatrick R, Murray D, Carr A. Questionnaire on the percep-
tions of patients about total knee replacement. J Bone Jt Surg Br 1998; 
80(1): 63-9. 

de Vet H C W, Terwee C B, Mokkink L B, Knol D L. Measurement in medi-
cine: a practical guide. Cambridge: Cambridge University Press; 2011. 

Epstein J, Santo R M, Guillemin F. A review of guidelines for cross-cultural 
adaptation of questionnaires could not bring out a consensus. J Clin Epide-
miol 2015; 68(4): 435-41. 

Ghomrawi H M K, Lee Y, Herrero C, Joseph A, Padgett D, Westrich G, 
Parks M, Lyman S. A crosswalk between UCLA and lower extremity 
activity scales. Clin Orthop Relat Res 2017; 475(2): 542-8. 

Gudbergsen H, Bartels E M, Krusager P, Waehrens E E, Christensen 
R, Danneskiold-Samsoe B, Bliddal H. Test–retest of computerized health 
status questionnaires frequently used in the monitoring of knee osteoarthri-
tis: a randomized crossover trial. BMC Musculoskelet Disord 2011; 12: 
190. 

Hossain F S, Konan S, Patel S, Rodriguez-Merchan E C, Haddad F S. The 
assessment of outcome after total knee arthroplasty: are we there yet? Bone 
Joint J 2015; 97-b(1): 3-9. 

Ingelsrud L H, Roos E M, Terluin B, Gromov K, Husted H, Troelsen A. 
Minimal important change values for the Oxford Knee Score and the For-
gotten Joint Score at 1 year after total knee replacement. Acta Orthop 2018; 
89(5): 541-7. 

Jin X, Al Sayah F, Ohinmaa A, Marshall D A, Smith C, Johnson J A. The 
EQ-5D-5L is superior to the -3L version in measuring health-related qual-
ity of life in patients awaiting THA or TKA. Clin Orthop Relat Res 2019; 
477(7): 1632-44. 

Kottner J, Audige L, Brorson S, Donner A, Gajewski B J, Hrobjartsson 
A, Roberts C, Shoukri M, Streiner D L. Guidelines for Reporting Reli-
ability and Agreement Studies (GRRAS) were proposed. J Clin Epidemiol 
2011; 64(1): 96-106. 

Landis J R, Koch G G. The measurement of observer agreement for cat-
egorical data. Biometrics 1977; 33(1): 159-74. 

Mainland B J, Amodeo S, Shulman K I. Multiple clock drawing scoring 
systems: simpler is better. Int J Geriatr Psychiatry 2014; 29(2): 127-36. 

McKenna S P, Doward L C. The translation and cultural adaptation of 
patient-reported outcome measures. Value Heal 2005; 8(2): 89-91. 

Mokkink L B, Prinsen C A C, Patrick D, Alonso J, Bouter L, de Vet H C 
W, Terwee C B. COSMIN methodology for systematic reviews of patient–
reported outcome measures (PROMs). User manual, version 1.0; 2018.  

Murray D W, Fitzpatrick R, Rogers K, Pandit H, Beard D J, Carr A J, 
Dawson J. The use of the Oxford hip and knee scores. J Bone Joint Surg 
Br 2007; 89(8): 1010-4. 

Naal F D, Impellizzeri F M, Leunig M. Which is the best activity rating 
scale for patients undergoing total joint arthroplasty? Clin Orthop Relat 
Res 2009; 467(4): 958-65. 

Price A J, Alvand A, Troelsen A, Katz J N, Hooper G, Gray A, Carr A, 
Beard D. Knee replacement. Lancet 2018; 392(10158): 1672-82. 

RCoreTeam. RStudio version 1.1.463. R: A Language and Environment for 
Statistical Computing. Available from: https://www.R-project.org/.

Rolfson O, Bohm E, Franklin P, Lyman S, Denissen G, Dawson J, Dunn J, 
Eresian Chenok K, Dunbar M, Overgaard S, Garellick G, Lubbeke A, 
Patient-Reported Outcome Measures Working Group of the Interna-
tional Society of Arthroplasty R. Patient-reported outcome measures in 
arthroplasty registries. Report of the Patient-Reported Outcome Measures 
Working Group of the International Society of Arthroplasty Registries 
Part II. Recommendations for selection, administration, and analysis. Acta 
Orthop 2016; 87(Suppl. 1): 9-23. 

Scott C E H, Turnbull G S, MacDonald D, Breusch S J. Activity levels and 
return to work following total knee arthroplasty in patients under 65  years 
of age. Bone Joint J 2017; 99-b(8): 1037-46. 

Shephard R J. Limits to the measurement of habitual physical activity by 
questionnaires. Br J Sport Med 2003; 37(3): 197-206;  discussion 206. 

Skou S T, Roos E. GLA:D (Good Life with osteoArthritis in Denmark) - 
Annual Report 2014; 28. 

SooHoo N F, Li Z, Chenok K E, Bozic K J. Responsiveness of patient 
reported outcome measures in total joint arthroplasty patients. J Arthroplast 
2015; 30(2): 176-91. 

Swaine-Verdier A, Doward L C, Hagell P, Thorsen H, McKenna S P. 
Adapting quality of life instruments. Value Heal 2004; 7(Suppl. 1): S27-30. 

Terwee C B, Bot S D, de Boer M R, van der Windt D A, Knol D L, Dekker 
J, Bouter L M, de Vet H C. Quality criteria were proposed for measure-
ment properties of health status questionnaires. J Clin Epidemiol 2007; 
60(1): 34-42. 

http://dx.doi.org/10.1080/17453674.2021.1977533 
http://dx.doi.org/10.1080/17453674.2021.1977533 


688	 Acta Orthopaedica 2021; 92 (6): 681–688

Terwee C B, Bouwmeester W, van Elsland S L, de Vet H C, Dekker J. 
Instruments to assess physical activity in patients with osteoarthritis of the 
hip or knee: a systematic review of measurement properties. Osteoarthritis 
Cartilage 2011; 19(6): 620-33. 

Zahiri C A, Schmalzried T P, Szuszczewicz E S, Amstutz H C. Assessing 
activity in joint replacement patients. J Arthroplast 1998; 13(8): 890-5. 




