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Abstract 

Background and purpose: Age and gender have been regarded important for surgical decision making and used as 

inclusion criteria for clinical trials. Individual demands and level of activity have been less considered. A self-

administered scale, defining subjectively assessed level of activity involving the upper extremities was therefore 

developed. The primary purpose of this study was to present the scale. Secondarily to investigate its reliability and 

correlation with age and gender. Patients and Methods: A scale with 8 categories ranging from extremely 

demanding to non-demanding activities, separated according to hand dominance, was constructed. Reliability testing 

was performed on 103 healthy individuals of both genders with a wide age range (20-86). 241 patients, median age 

58 years (range 18-97), with different upper extremity injuries completed the scale. Participants were instructed to 

mark activities representative for their normal activity level. Correlation with age and gender was then investigated 

using Spearman Correlation Coefficient (SCC). Results: The level of activity ranged from 1, corresponding to 

minimal use of the arm, to 8 defined as elite sports. For test-retest Intraclass Correlation Coefficient (ICC) was 0.89 

for the dominant and 0.90 for the non-dominant arm. Correlations between gender, age and level of activity were 

weak. 
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Interpretation: The scale was found reliable and feasible to use. Age and gender were weakly correlated with level 

of activity and patients with low and high activities found in all ages and both genders. The activity scale allows 

improved description of patients included in clinical trials and can aid in treatment decision making but is primarily 

not intended for measurement of treatment outcome. 

 

Keywords: Activity; Self-assessed; Subjective; Scale; Upper extremity; Gender; Age 

 

1. Introduction 

Choosing the right treatment for the right patient can be challenging. Traditionally age, gender and radiological 

findings have been important factors in decision making of orthopedic treatments, especially in upper extremity 

surgery [1]. The outcome after injuries and disorders has often been assessed by one of many existing scores and 

measures such as range of motion, grip strength and pain scales [2]. Rarely has the patients’ own appreciation of the 

functional status been requested, perhaps because this is, by definition, subjective and therefore difficult to quantify 

and measure [3]. Individual subjective activity level has just recently been recognized as an important factor to 

consider in treatment of orthopedic injuries and to interpret expectations. The subjective activity level may also be 

used in research to describe a cohort of patients and as an explanatory variable of patients’ satisfaction [4]. In the 

new Swedish national guidelines for distal radius fracture treatment, activity level is pointed out as one of the most 

important factors for decision making [5]. A shoulder specific activity assessment scale has been described [6], but 

for self-assessment of the entire upper extremity we are not aware of any such instrument being presented. To 

capture the patient´s own appreciation of the level of activity before and after an injury or disorder affecting the 

entire upper extremity, we designed an activity scale. The primary purpose of this study was to present the new scale 

defining the subjective activity level of patients with upper extremity injuries or disorders. Secondary purposes were 

to investigate the reliability of the scale and its´ correlations with age and gender. 

 

2. Patients and Methods 

2.1 Design and evaluation of the activity scale 

In 2012 the first author (LA), when preparing a study on wrist injuries, realized that patient satisfaction of the 

treatment was not only dependent on the type of injury, result of functional scores, gender, and age but also the 

patients´ functional demands. In order to better describe and understand how the patients used their extremity prior 

to the injury, a number of descriptions were collected involving both patients and healthy individuals. Finally, a list 

of 36 activities was compiled ranging from extremely hard work or elite level sports to no use of the arm. 

The list was then discussed with 8 healthy subjects, 4 of each gender, between the ages 19 and 84, and in consensus 

some of the items could be grouped together resulting in a list of 18 descriptions of activities. These were then 

categorized yielding 8 categories representing the scale values. The activities regarded as most demanding were 

given the category 8 and no use of the arm category 1. The scale was then adjusted to be used separately for the 

dominant and non-dominant arm and figures of the different categories were removed from the forms presented to 
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the patients to reduce bias. 2 versions of the scale were produced, 1 intended for description of the situation before 

the injury or disorder to be treated (figure 1) and 1 for describing the current situation used for follow-ups in which 

the initial question was rephrased to ask about today’s status. 

 

ABAS (Adolfsson Björnsson Activity Scale) 

Mark the statements that best correspond with the activities you use your dominant arm for when you are healthy 

and uninjured: (dominant=right for right-handed, left for left-handed). You can mark several alternatives that apply. 

 

 

 

Figure 1: The Adolfsson-Björnsson Activity Scale (ABAS) including the 8 categories for the dominant arm. 
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The scale was translated into English for use by English speaking patients and for this publication according to a 

standard process [7]. The scale was translated into English, and then retranslated back into Swedish by 2 

professional translators whose native language is Swedish. 

 

The back-translation was then compared with the original version by a professional translator not involved in prior 

steps in the process and any discrepancies were resolved by a consensus discussion within the group of translators. 

Testing of criterion validity in relation to a standard reference was not done due to lack of a standard scale to 

compare with. Intra-rater reliability testing of the Swedish scale version was done using Intra Class Correlation 

(ICC) on 103 individuals, median age 48 years (range 20-86), 48 men and 55 women, all without any upper 

extremity complaints. They all completed the scale on 2 occasions with 2 weeks interval [8]. The individuals were 

patients with lower extremity disorders at any of the author’s orthopedic departments or individuals with some 

relation to the authors. 

 

2.2 Patients 

241 patients, median age 62 years (range 18-97), 88 men and 153 women completed the scale. They were patients 

with different upper extremity injuries identified when seeking care at any of the 3 including orthopaedic 

departments. 83 patients had a trauma-related rotator cuff tear, 55 were men and 28 women, median age 53 years 

(range 37–76). 103 patients had a proximal humeral fracture, 13 men and 90 women with median age 73 years 

(range 27–97). 55 patients with median age 62 years (range 18–86), 20 men and 35 women, had an elbow, forearm 

or a wrist fracture (table 1). The fracture patients completed the scale with 7–10 days recall after their injuries and 

the patients with rotator cuff tears before having surgery. 

 

2.3 Use of the scale 

Using the given alternatives in the scale, all patients were instructed to describe their subjective assessment of the 

individual level of activity before having sustained their respective injuries, both for the dominant and the non-

dominant arm. 

 

A short instruction of the purpose of the scale was given but no directions or guiding during completion and the 

number of chosen alternatives was unlimited. The highest category indicated in the scales was used as the maximum 

self-assessed level of activity for each patient. 

 

2.4 Statistics 

Descriptive statistics including mean and median values were used to describe the total cohorts’ age, gender and 

reported ABAS in the dominant and non-dominant arms. The study cohort was further divided by diagnosis and 

described with the same parameters.  The total cohort was also divided into age groups (<30yr, 30-50yr, 51-70yr and 

>70yr) and by gender to investigate the relationship between ABAS, age and gender (figure 2a, 2b). Intra-rater 

reliability was calculated for non-injured individuals using ICC [8].  Based on the 95% confident interval of the ICC 

estimate, values between 0.75 and 0.90, and greater than 0.90 are indicative of, good and excellent reliability, 

respectively [9]. Calculations of correlations between ABAS, age, and gender in the total cohort and divided by the 

different diagnoses were done using Spearman correlation coefficient (SCC). 
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A coefficient of less than 0.10 was considered a negligible correlation, 0.10-0.39 weak, 0.40-0.69 moderate 0.70-

0.89, strong correlation and 0.90-1.00 a very strong correlation [10, 11].  P-values of < 0.05 were considered 

statistically significant. All analyses were performed using SPSS for Windows IBM Statistics for Windows, Version 

27, released 2020, IBM Corp. 

 

Total study cohort (n) 344 

Gender, M/F (n) 143/201 

Age, median (range) 58 (18-97) 

Activity level dominant arm, mean (range)  5.9 (1-8) 

Activity level non-dominant arm, mean (range) 5.6 (1-8) 

Study cohort divided by diagnosis: 

 Proximal humeral fracture (n)  103 

Gender, M/F (n)  13/90 

Age, median (range) 73 (27-97) 

Activity level dominant arm, mean (range) 5.3 (1-8) 

Activity level non-dominant arm, mean (range) 5.0 (1-8) 

Elbow, forearm and wrist fracture (n) 55 

 Gender, M/F (n)  20/35 

Age, median (range) 62 (18-86) 

Activity level dominant arm, mean (range) 5.9 (3-8) 

Activity level non-dominant arm, mean (range) 5.6 (3-8) 

Rotator cuff tears (n) 83 

Gender, M/F (n) 55/28  

Age, median (range) 53 (37-76) 

Activity level dominant arm, mean (range) 6.3 (3-8) 

Activity level non-dominant arm, mean (range) 6.0 (3-8) 

Non injured individuals (n) 103 

Gender, M/F (n) 48/55 

Age, median (range) 48 (20-86) 

Activity level dominant arm, mean (range) 6.2 (3-8) 

Activity level non-dominant arm, mean (range) 5.8 (3-8) 

 

n = number of patients; M=man; F=female 

Table 1: The total number of patients in the study cohort including non-injured individuals. Age, gender and 

reported pre-injury activity level in the dominant and non-dominant arms. The study cohort also divided by 

diagnosis and their respective reported pre-injury activity level in the dominant and the non-dominant arm. 
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Figure 2a and 2b: Subjective activity (ABAS) reported in the respective age groups and gender in the dominant and 

non-dominant arm. 
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3. Results 

All scale forms were understood by every patient without additional support, and fully completed. ABAS intra-rater 

reliability was good (ICC= 0.89) in the dominant arm and excellent (ICC=0.90) in the non-dominant arm.  The mean 

ABAS value for the entire study cohort was 5.9 (range 1–8) for the dominant arm and 5.6 (range 1–8) for the non-

dominant arm. As illustrated in figure 2a and 2b, a range from 1 to 8 in the rated activity level was found in the 

oldest age group (>70 years) and 3-8 in the other age groups. There was a weak but significant correlation between 

the scale value and age (dominant arm r=-0.33, non-dominant arm r=-0.35) and gender (dominant arm r=-0.15, non-

dominant arm r=-0.14) in the total cohort (table 2). When dividing the cohort into diagnostic subgroups the 

correlations were still weak. In 6 out of 20 correlation analyses there was a non-significant p-value, see table 2, 

figure 2a and b. 

 

 Activity level dominant 

arm 

P -

value 

Activity level non-dominant 

arm  

P -

value 

Total study cohort (n=344)     

Gender, M/F (143/201) -0.15 .004* -0.14 .008* 

Age, median 58 (range 18-97) -0.33 .001* -0.35 .001* 

Study cohort divided by diagnosis:     

Proximal humeral fracture (n=103)     

Gender, M/F (13/90)  -0.10 .296 -0.09 .347 

Age, median 73 (range 27-97) -0.40 .001* -0.39 .001* 

Elbow, forearm and wrist fracture 

(n=55) 

    

 Gender, M/F (20/35)  -0.37 .005* -0.29 .031* 

Age, median 62 (range 18-86) -0.34 .010* -0.30 .025* 

Rotator cuff tear (n=83)     

Gender, M/F (55/28) 0.03 .774 0.02 .828 

Age, median 53 (range 37-76) 0.25 .026* 0.19 .087 

Healthy (n=103)     

Gender, M/F (48/55) -0.21 .033* -0.12 .249 

Age, median 48 (range 20-86) -0.20 .046* -0.26 .007* 

 

n = number of patients, m=men, f=female  p – values < 0.05 considered significant  

*= significant p-value reflecting a valid correlation analysis 

 

Table 2: The correlation calculated with Spearman correlation coefficient between age, gender, and the reported 

pre-injury activity level in the dominant and the non-dominant arm in the total cohort and divided by diagnosis. 

 

4. Discussion 

This study demonstrates that this new subjective self-administered activity level scale comprising the entire upper 

extremity is reliable and feasible. It also demonstrates that self-assessed level of activity may vary considerably 

between seemingly homogenous patients if only age, gender and diagnosis are considered as background variables 

to describe a treatment group. This may have implications not only to explain patients´ satisfaction with the result of 
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a given treatment but also for group comparisons between treatment alternatives. Patient expectation is testified to 

be an important factor to consider when evaluating treatment satisfaction [12]. If the desired level of activity cannot 

be regained after an injury and treatment, this may explain dissatisfaction of the treatment even if other often 

reported variables such as pain, range of motion and strength are considered acceptable. The activity scale described 

here is however not primarily intended as a tool to assess outcome but as an instrument to make treating physicians 

aware of patients’ diversity in preinjury activity and to ensure that randomized trials are based on truly comparable 

groups. As demonstrated by the recently published national guidelines for treatment of distal radius fractures, level 

of activity is recognized as an important factor to consider in tailoring the appropriate treatment and the activity 

scale presented here may serve as a tool to assess this and describe a patient cohort [5]. The potential impact of 

individual activity level has previously been recognized in treatment of anterior cruciate ligament injuries since it 

became evident that the outcome was dependent on the respective patients´ level of activity [13-15]. Brophy et al. 

(2009) described an activity scale exclusively for the shoulder and found that the reported level of activity correlated 

with age and the 3 included diagnoses, instability, rotator cuff disease and osteoarthritis [16]. In another study by 

Brophy et al. (2016) a correlation between socioeconomic factors and the level of activity was found and a slightly 

higher level for men than women attributed to both manual labor and sports [17]. In the present study of nearly 350 

individuals, patients of both genders with an age range from 18-97; we found gender and age to be weakly 

correlated with different levels of activity in both arms. Our results, without strong correlation between age or 

gender, and level of activity, may be related to that we included a higher number of patients than Brophy et al. and 

all with diagnoses related to trauma. The results from a few of our calculations in the subgroup analyses did not have 

sufficient statistical power and should be interpreted with caution. Patient selection and different diagnoses might 

have influenced these analyses by uneven distribution of gender and ages. Most patients with proximal humeral 

fractures and distal radius fractures were for example females older than 70 years. This patient distribution is in 

accordance with the literature which mainly reports on older females meaning that the knowledge of men with these 

fractures is scarce [18-20]. Uneven age and gender distribution is also usually found in reports of rotator cuff tears 

where middle-aged men are over-represented, especially in trauma related tears [21,22]. The strength of the ABAS 

is that it is constructed to be used for the entire upper extremity and considers hand-dominance which potentially 

may influence activity level for individuals with specific demands. Further, the reliability testing was performed on 

individuals of both genders with a wide age range. The scale was found easy to use and understandable by the 

patients, but a potential weakness is that it is dependent on basic linguistic requirements. Content and criterion 

validity has not been possible to test since no comparable instrument has been found. The scale was intended as a 

tool for individual, subjective self-assessment and not for inter-individual or group comparisons. By adding the scale 

at follow up visits and comparing with preinjury rated activity level the scale may allow for improved interpretation 

of treatment results as well as serve as a tool in patient education to moderate expectations. 

 

5. Conclusion 

In conclusion the ABAS scale was found reliable and feasible to use. Age and gender were weakly correlated with 

the level of activity and patients with low and high activities were found in all ages and both genders. The activity 

scale allows improved description of patients included in clinical trials and can aid in treatment decision making. 
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