
Background: In the present study, the age- and sex-adjusted Constant score (CS) in a normal Indian population was calculated and any 
differences with other population cohorts assessed. 
Methods: The study participants were patients who visited the outpatient department for problems other than shoulder and healthy volun-
teers from the local population. Patients without shoulder pain/discomfort during activity were included in the study. Subjects with any 
problem that might affect shoulder function (e.g., cervical, thoracic spine, rib cage deformity, inflammatory arthritis) were excluded. Con-
stant scoring of all participants was performed by trained senior residents under the supervision of the senior faculty. Shoulder range of 
movement and strength were measured following recommendations given by the research and Development Committee of the European 
Society for Shoulder and Elbow Surgery (2008). A fixed spring balance was used for strength measurement; one end was fixed on the floor 
and the other end tied with a strap to the wrist of the participant, arm in 90° abduction in scapular plane with palm facing down. 
Results: Among the 248 subjects (496 shoulders), the average age was 37 years (range, 18–78 years), 65.7% were males (326 shoulders) and 
34.3% females (170 shoulders). The mean CS was 84.6±2.9 (males, 86.1±3.0; females, 81.8±2.9). CS decreased significantly after 50 years of 
age in males and 40 years of age in females (p<0.05). The mean CS was lower than in previous studies for both males and females. Heavy 
occupation workers had higher mean CS (p<0.05). A linear standardized equation was estimated for calculating the adjusted CS for any 
age. 
Conclusions: Mean CS and its change with age differed from previous studies among various population cohorts. 
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INTRODUCTION 

Numerous methods and scoring systems have been implemented 
to evaluate and quantify the function in normal and diseased 
shoulders. The constant shoulder score first published as a uni-
versity thesis in 1986 is widely accepted among shoulder sur-
geons and has been mandated by the European Shoulder and El-

bow Society [1]. Constant score (CS) incorporates both subjec-
tive and objective assessment regardless of the diagnosis, render-
ing it widely applicable. CS is a 100-point scoring system: 35 
points for the subjective assessment (pain, 15 points; arm posi-
tion and ability to perform daily routine activities, 20 points) and 
65 points for the objective assessment (range of motion [ROM]: 
lateral and forward elevation, internal and external rotation, and 
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shoulder strength) [2]. 
Shoulder strength and functional demand vary among age 

groups, sex, and demographic populations [3,4]. The age- and 
sex-adjusted normative data are essential for any patient-report-
ed outcome measure to ensure the patient outcomes can be com-
pared with similar population cohorts because the normal score 
values can differ for various populations. Individual-adjusted CS 
comparing CS of the diseased shoulder with the contralateral 
side can be used for unilateral shoulder pathologies, however, bi-
lateral shoulder affiliations limit its use. In addition, comparing 
CS with the contralateral shoulder does not provide the normal 
CS that should be achieved for a good outcome categorization. 
The age- and sex-adjusted CSs not only simplify post-injury and 
post-surgery outcome assessment but also mitigate the biases 
that may arise due to demographic variation [5]. 

Normative data for the CS have been published by a few au-
thors representing their respective regional populations (Ameri-
can, Australian, and European) [4,6-9]. Currently, there are no 
studies in the literature in which South Asian populations, spe-
cifically the Indian population, have been investigated. Therefore, 
in the present study, the age- and sex-adjusted CSs in the normal 
population were calculated and any gradient of change in the CS 
with increasing age determined. In addition, the effect of work 
profile on normal shoulder function was evaluated.   

METHODS 

The present study included patients who visited the outpatient 
department for problems other than shoulder (i.e., normal shoul-
ders) and healthy volunteers from the local population. The 
study was conducted at a tertiary care hospital. Prior to the start 
of the study, ethical approval from the All India Institute of Med-
ical Sciences, Jodhpur Ethical Committee (No. AIIMS/IEC/2021/ 
3720, Date 06/09/2021) was obtained. Data were collected for 
more than 3 months after obtaining institutional review board 
approval. Informed and written consent was obtained from the 
participants regarding documentation of the research findings. 
Patients were assured the study results would not affect their 
treatment protocol. 

All the included subjects had normal shoulders according to 
the original definition given by Constant (no limitation of move-
ments and absence of pain during activities of daily living) [4]. 
Only patients with no shoulder pain/discomfort when using their 
shoulder were included in the study. Skeletal maturity was a re-
quirement for inclusion in the study, thus, 18 years was the lower 
cut-off age. Subjects with any problem that might affect shoulder 
function (cervical, thoracic spine, rib cage deformity, inflamma-

tory arthritis) were excluded from the study. Any pathology of 
cervical and thoracic spine or chest might cause painful shoulder 
movements due to muscle spasm, and inflammatory arthritis can 
involve the shoulder joint. Therefore, a thorough history was re-
corded and physical examination performed for each patient to 
exclude any shoulder pathology. Any specialized test (e.g., mag-
netic resonance imaging or radiology) was not considered ethical 
because the participants did not have any symptoms. 

Constant scoring of all participants was performed by senior 
residents under the supervision of the senior faculty. Participants 
completed questionnaires regarding their subjective pain sensa-
tion and ability to perform daily routine activities. ROM was re-
corded using a goniometer with thoracic spine as reference for 
abduction. ROM was measured according to recommendations 
of the European Society for Shoulder and Elbow Surgery [3]. The 
participant sat in a chair or bed with weight evenly distributed 
across the ischial tuberosities. During the examination, no rota-
tion of the upper body was permitted and participants had to lift 
their arm to a pain-free level [3]. To measure the shoulder 
strength, the recommendations provided by the research and de-
velopment committee of the European Society for Shoulder and 
Elbow Surgery in 2008 were followed [3]. A fixed spring balance 
was used; one end was fixed on the floor and the other end tied 
with a strap to the wrist of the participant. Subjects were asked to 
hold the spring balance in > 90° abduction in the scapular plane 
with the palm facing down. The maximum effort at 5 seconds 
was recorded. Three measurements were taken at 1-minute in-
tervals; the highest reading was used as strength of shoulder ab-
duction [10]. The mean CS was graded according to Bahrs et al. 
[11] as follows: 86–100, very good; 71–85, good; 56–70, fair; and 
< 56, poor. 

All participants in this study were classified based on occupa-
tion according to the International Standard Classification of Oc-
cupations (ISCO-08) published by the International Labour Or-
ganization (ILO) at Geneva in 2012. The ISCO-08 classifies oc-
cupational activity into 10 major groups: (1) managers, (2) pro-
fessionals, (3) technicians and associate professionals, (4) clerical 
support workers, (5) services and sales workers, (6) skilled agri-
cultural, forestry and fishery workers, (7) craft and related trades 
workers, (8) plant and machine operators and assemblers, (9) el-
ementary occupations, and (10) armed forces occupations. In the 
present study, the participants were divided into two categories 
based on work profile and involvement of physical labor. Catego-
ry I consisted of the light work group (groups 1–5) and category 
II consisted of the heavy work group (groups 6–10) [12]. 

The data collected and recorded on a standardized sheet in-
cluded demographic variables, relevant history, and the CS with 
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its subsections. For analysis, the participants were classified into 
six age groups: < 20, 20–29, 30–39, 40–49, 50–59, and ≥  60 
years. Descriptive statistics (mean and standard deviation, mini-
mum, maximum, and 95% confidence interval) were calculated 
for each age group overall and separately for males and females. 
The mean CS was compared between males and females using 
the independent t-test. A p-value < 0.05 was considered statisti-
cally significant. The CS was modeled for each age group using 
linear regression. A linear standardized equation was estimated 
for each age group by calculating the adjusted CS for any age be-
longing to that decade. Statistical analysis was performed using 
the IBM SPSS version 23.0 (IBM Corp., Armonk, NY, USA). 
Multivariate regression analysis was performed for various age 
groups and sex. The independent variables considered were age 
and occupation. For assessing multicollinearity, collinearity sta-
tistics were analyzed using tolerance and variance inflation fac-
tor. The tolerance was nearly equal to 1 and variance inflation 
factor was < v2. 

RESULTS 

A total of 1,926 patients visited the outpatient department during 
the data collection period; 1,728 patients were excluded from the 
study based on the previously mentioned exclusion criteria and 
198 patients were finally included in the study. Healthy subjects 
visiting the hospital as well as patients and hospital staff were se-

lected as controls (n = 50). A total of 248 subjects (496 shoulders) 
were finally enrolled for analysis. The average age of the partici-
pants in this study was 37 years and ranged from 18–78 years; 
65.7% were males (326 shoulders) and 34.3% were females (170 
shoulders) (Table 1). The age and sex distribution of study sub-
jects was not statistically different (p > 0.05). Multivariate analysis 
was performed based on age and occupation as dependent vari-
ables. The independent variables were non-colinear. 

The overall mean CS was 84.6 ± 2.9. The mean CS in males was 
86.1 ± 3.0 and 81.8 ± 2.9 in females (p < 0.05). The mean CS de-
creased with age both in males and females and was significant 
after 50 years of age in males and 40 years of age in females 
(p < 0.05) (Fig. 1). Significant difference was observed between 
the mean CS for males and females in each age group except the 
< 20 years age group (Table 2). A multivariate linear regression 
equation was derived based on the present data to calculate the 

Table 1. Age and sex distribution of study subjects

Age group (yr) Male (n= 163) Female (n= 85) Total (n= 248)
< 20 3 (1.8) 1 (1.2) 4 (1.6)
20–29 52 (31.9) 27 (31.8) 79 (31.9)
30–39 55 (33.7) 24 (28.2) 79 (31.9)
40–49 24 (14.7) 13 (15.3) 37 (14.9)
50–59 18 (11.0) 12 (14.1) 30 (12.1)
≥ 60 11 (6.7) 8 (9.4) 19 (7.7)

Values are presented as number (%).

Fig. 1. Changes in mean Constant score based on age and sex. The <20 year and 20–29 year groups were merged for the sake of better calcula-
tion of mean as the number of participants in the <20 year age group was significantly less.
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normal adjusted CS at any particular age (Table 3). Among par-
ticipants, 14% had very good mean CS, 60% good, 25% fair, and 
1% poor. The mean CS for the right shoulder was 84.5 ± 3 and 
84.8 ± 2.9 for the left shoulder and was not statistically signifi-
cantly different (p > 0.05). Therefore, both shoulders were includ-
ed for assessment of the overall mean CS (Table 4). 

The subjective portion of the CS was equal for all participants 
because the subjects did not experience pain during shoulder 
movements, were able to fully perform activities of daily living 
and/or recreational sports, and sleep was unaffected. All partici-
pants were able to move their arm above their head, thus, the 
subjective score was 35 for all participants. The objective assess-
ment included the strength and ROM measurements. The over-
all mean strength score was 11.4 ± 2.5. The mean strength score 
also significantly decreased with age (p < 0.05) (Fig. 2). Males 

had a statistically higher mean strength score (12.9 ± 2.7) than 
females (8.6 ± 1.6, p < 0.05). Forward flexion, lateral elevation, 
and external rotation did not show any change with advancing 
age (p > 0.05). All participants (except one) scored 10 each in the 
above three movements. One participant scored 8 points in the 
forward flexion although she had no functional limitation in her 
daily activities or job as office clerk. Internal rotation in males 
remained steady throughout all age decades (CS range, 4–10 
points; p > 0.05), however, internal rotation in elderly females 
deteriorated after the fifth decade (CS range, 2–10 points; 
p < 0.05). 

In terms of occupational activity, heavy occupational activity 
subjects (category II) showed a higher mean CS (85.66) than 
lower occupational activity subjects (category I, 84.29; p < 0.05) 
(Table 5). Although category II patients had higher strength and 

Table 2. Comparison of mean Constant score by sex in different age groups

Age group (yr) Sex Number Constant score p-value
< 20 Male 6 86.67± 3.36 0.647

Female 2 86.00± 0.00
20–29 Male 104 87.22± 5.16 < 0.001

Female 54 83.87± 3.56
30–39 Male 110 86.96± 5.62 < 0.001

Female 48 81.77± 4.16
40–49 Male 48 85.21± 6.55 0.009

Female 26 82.15± 3.20
50–59 Male 36 84.31± 5.81 0.016

Female 24 80.71± 4.99
≥ 60 Male 22 81.41± 5.51 < 0.001

Female 16 75.06± 4.31
Values are presented as mean± standard deviation. The difference was significant in all the age groups except < 20 years age group.

Table 3. Sex wise regression equations for estimating the mean Constant score for different age groups

Age group (yr) Sex Number Regression equation
< 20 Male 6 Insufficient data*

Female 2 Insufficient data*
20–29 Male 104 80.628+(0.195× age)+(1.382× occupation)

Female 54 86.374+(0.063× age)–(3.753× occupation)
30–39 Male 110 79.398+(0.285× age)–(1.810× occupation)

Female 48 80.349+(0.222× age)–(5.747× occupation)
40–49 Male 48 111.251+(0.690× age)+(2.462× occupation)

Female 26 86.229–(0.182× age)+(3.529× occupation)
50–59 Male 36 112.858–(0.554× age)+(0.756× occupation)

Female 24 107.151–(0.481× age)†

≥ 60 Male 22 92.972–(0.132× age)–(2.519× occupation)
Female 16 72.984–(0.030× age)†

*The number of participants in these age groups was significantly less for calculating any meaningful equation; †All the females in these age groups 
belonged to the light work group, hence the equation did not have the occupation factor.
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internal rotation values compared with the category I patients, 
the difference was statistically non-significant (p > 0.05). 

DISCUSSION 

Method of Measurement 
The CS is a reliable outcome measurement method for assessing 
patients before and after surgical treatment, however, its compa-
rability in patients from different demographic population has 
not yet been confirmed. Despite the widespread usage and appli-
cability, CS has been criticized due to its poor standardization 
[13], problems with strength measurement method [14], and in-
ability to evaluate shoulder instability [15]. In 2008, modifica-

tions were implemented and a proper methodology with instru-
mentation was presented, focusing on the assessment method of 
shoulder abduction strength [3]. Among the multiple methods 
described by various authors in the literature, the fixed spring 
balance method and the dynamometer method have been found 
accurate and reproducible for assessing shoulder strength [16,17]. 
In the present study, the fixed spring balance method was used. 
Measuring the strength in the scapular plane provides maximum 
biomechanical advantage due to the optimum glenohumeral 
conformity and perfect length-tension ratio in the abductor mus-
culature. This testing position has also been used by Katolik et al. 
[6] to evaluate the CS. 

Table 4. Constant score for left and right shoulders

Type of occupation Number Constant score Range p-value
Left 248 84.48± 5.99 66–100

0.595*
Right 248 84.76± 5.83 70–98
Values are presented as mean± standard deviation.
*Not significant.

Table 5. Comparison of mean Constant score by occupation between light work (category I) and heavy work (category II)

Type of occupation Number Constant score Range p-value
Light (category I) 376 84.29± 5.78 68–98

0.024*
Heavy (category II) 120 85.66± 5.75 75–99
Values are presented as mean± standard deviation.
*Significant.

Fig. 2. Changes in strength measurement across age groups. The <20 year and 20–29 year groups were merged for the sake of better calcula-
tion of mean as the number of participants in the <20 year age group was significantly less.
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Age Effect 
The functional demands of a young adult male/female differ 
from an elderly individual. Walton et al. [18] have raised con-
cerns regarding different score results in males versus female pa-
tients and score reduction with age. Constant et al. [4] (France)
initially observed a steady CS with minimal change across the 
age groups, followed by a steady decline in males 50 years of 
age. The variation in scores was higher in females across the age 
groups. Yian et al. [8] (Switzerland) reported minimal decrease 
in the CS with aging, especially in females over 40 years of age 
and males over 60 years of age. Katolik et al. [6] (America) cal-
culated the normalized CS. The authors reported a decrease in 
CS after 60 years of age, which became significant after 70 years 
of age in males. The CS decreased in female subjects after 50 
years of age. Tavakkolizadeh et al. [7] (UK) reported a decrease 
in CS in the fifth decade in males, which increased after 70 
years of age. The decrease in CS was greater in females after 60 
years of age and CS further decreased after 70 years age. The 
mean CSs in the present study were lower in each age group 
(Table 6). In the present study, a sharp decrease in CS was ob-
served after 50 years of age in males and 40 years of age in fe-
males. The differences in results among studies that included 
various demographic populations indicates that normative data 
of the same patient population should be compared. Therefore, 
normative CS data from different geographic populations are 
needed. 

Sex Effect 
In previous studies, statistically significantly higher mean CS was 
observed in males than in females [4,6-8]. In addition, a similar 
trend was observed in the present study population with higher 
mean CSs in males (86.1 ± 3.0) than in females (81.8 ± 2.9, 
p < 0.05). The declining shoulder strength with age and greater 
shoulder strength in males explain this variation in mean CSs 

Table 6. Comparison of the mean Constant scores between the current study and the previously reported Constant score data in different 
studies on different demographic populations

Age group 
(yr)

Male Female
Constant  
et al. [4]

Yian  
et al. [8]

Katolik  
et al. [6]

Tavakkolizadeh  
et al. [7] This study Constant  

et al. [4]
Yian  

et al. [8]
Katolik  
et al. [6]

Tavakkolizadeh  
et al. [7] This study

< 20 - - - 94.5 86.7 - - - 85 86
21–30 98 94 95 94 87.2 97 86 88 85 83.8
31–40 93 94 95 94 86.9 90 86 87 86 81.7
41–50 92 93 96 94 85.2 80 85 86 86 82.1
51–60 90 91 94 92 84.3 73 83 84 86 80.7
61–70 83 90 92 91 81.4* 70 82 83 83 75.1*
71–80 75 86 88 78 - 69 81 81 79.5 -
*The mean score in our study was calculated for ≥ 60 year age group.

[19,20] allowing reasonable comparisons of outcome scores with 
age- and sex-adjusted CSs in that population [8]. To compare pa-
tients from the same demographic population, an equation based 
on linear regression for each age group was separately derived in 
male and female groups. Patient age can be added to the equation 
to calculate the ideal CS at that age based on the CS in the nor-
mal population of the same age group (Table 2). 

Score Subsections 
The shoulder strength is a major determinant of the CS and con-
tributes 25 points. In the present study, mean strength score sig-
nificantly decreased with age (p < 0.05), and males had a statisti-
cally higher mean strength score than females (p < 0.05).The 
strength scores decreased after the fifth decade. Yian et al. [8] 
also reported statistically higher mean abduction strength in 
male than in female participants, declining steadily after 40 years 
of age. In the present study, ROM scores did not change with ad-
vancing age in males although females experienced reduced in-
ternal rotation after the 5th decade. Significant detrimental ef-
fects of aging or sex on shoulder ROM were not proven in previ-
ous studies except by Yian et al. [8] who reported decreased 
ROM with age; however, the change was less than 12°. The lower 
internal rotation in the elderly female population in the current 
study could not be explained, however, this could be due to lower 
functional demand in older females as well as local cultural prac-
tices. 

Left/Right Side Effects 
Significant variations were not found in overall mean CSs be-
tween dominant and non-dominant sides as reported in prior 
studies [4,7,8], which was the reason both shoulders were evalu-
ated in the present study. In addition, the practice of comparing 
the affected shoulder CS with the opposite shoulder CS can be 
misleading in shoulder patients because many patients have as-
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ymptomatic bilateral shoulder problems which can lead to a false 
sense of achieving the target CS in postoperative follow-up. 

Occupation Effect 
Individuals engaged in high-level activities had a higher mean CS 
than subjects engaged in low-level activities which could be ex-
plained because individuals who perform high-level activities 
have a higher functional demand that requires more muscle 
strength and shoulder ROM than individuals performing 
low-level activities. When evaluating the functional outcome of a 
treatment or surgery using the CS, occupational needs of the pa-
tients should also be considered. The normal CS in terms of the 
job profile of the participants was not assessed in any of the pre-
vious studies. 

Limitations 
The present study had several limitations. The sample size was 
relatively small. A statistically ideal normative data study requires 
randomly selected samples from the general population. Another 
limitation is the non-homogenous data due to the higher number 
of male participants that could have caused bias. In addition, 
participants were unequally distributed in the age groups which 
could create bias in the results. Despite these limitations, the data 
fairly represents the target population because the participants 
were from the general population compared with previous stud-
ies in which participants were attending a sports medicine clinic 
[6], resulting in a strong bias because athletes are expected to 
have better physical activity and shoulder function than the gen-
eral population. The above-mentioned limitations should be ad-
dressed in future studies and the results of this study used as a 
basis in multicenter research that includes a larger cohort repre-
sentative of diverse populations. 

Conclusion 
The results of the present study provide data for the CS in nor-
mal shoulders in a specific population and a statistical equation 
to calculate the expected score at any age. The calculated CS 
represents the target score to be achieved in a specific age- and 
sex-matched patient, thus, simplifying the assessment of inter-
vention outcome. The adjusted score derived from our equation 
allows analysis and comparison of the outcome scores from dif-
ferent hospitals when the standard method of scoring is used. 
However, differences between the CS data in this study and pre-
viously published studies existed, indicating the importance of 
using normal data from the same population cohort of patients 
when reporting the outcomes. This is the first study in which 
normal CS was defined in age- and sex-matched local South 

Asian subjects without shoulder pathology. Data in the present 
study regarding age- and sex-adjusted CS can be incorporated in 
future multicenter studies to better understand and implement 
the results. 
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