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Background
Shoulder and elbow work-related injuries can be caused by 

lifting, overhead repetitive activities, forceful exertion or prolonged 
awkward postures [1-3]. However, psychosocial characteristics of work 
environment such as stress, high job demands, low job control, lack of 
social support and insufficient coping abilities are also reported to play 
an important independent role in the development or persistence of 
disability following an injury [4-9]. 

The concept of psychosocial flags as risk factors for prolonged 
disability was first introduced by Kendall, et al. [10] and has been a 
subject of interest in occupational literature since its conception in 
late 1990s [11,12]. These authors coined the term “yellow psychosocial 
flags” to the features that affect how one manages his/her situation, 
including fears about pain or injury, expectation of passive treatment, 

negative pain beliefs and distressed affect. A few years later, Main and 
Burton [13] suggested two other flags to more specifically represent the 
workplace social/environmental risk factors; “blue psychosocial flags” 
refer to workplace and the worker’s perceptions of the relationship 
between health and work, such as stressful, unsupportive, and 
excessively demanding and “black psychosocial flags” refer to the 
context and environment in which the worker functions, including 
people, system and policies, such as the insurance and compensation 
system under which workplace injuries are managed.

The substantial economic costs associated with reduced work 
performance and productivity, increased sick leave and demands on 
the health care system make the upper extremity and particularly the 
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shoulder an important area of interest in occupational injuries [14-16]. 
Considering the importance of psychological factors on recovery and 
return to work, further examination of these factors is warranted. The 
primary purpose of this study was to examine the prevalence of yellow, 
blue and black psychological flags in a sample of injured workers who 
suffered a compensable work-related shoulder and/or elbow injury. 
The secondary aim was to explore the relationship between presence 
and number of these signs with patient demographics and the self-
reported levels of pain, disability, anxiety, and depression.

Methods
This study involved review of the electronic files of the injured 

workers with an active claim referred to a Shoulder and Elbow Surgical 
Specialty clinic. These Specialty clinics have been supported by the 
Ontario Workplace Safety and Insurance Board (WSIB) to facilitate the 
management of injured workers who might be a candidate for surgical 
interventions. The case managers initiate the referral to the clinic that 
is run by an orthopedic surgeon consultant with fellowship training 
in shoulder or elbow surgery and a specialized physical therapist.  
The details on demographics (age, sex, medical health, medication 
use, employment and symptom duration, mechanism of injury, job 
demands and work status), clinical diagnosis, presence and number of 
flag signs, and recommendations for management are documented in 
a standardized PDF form.

Participant consent was not necessary as this study involved the 
review of clinical reports. Approval for using the existing data was 
obtained from the Research Ethics Board of the Sunnybrook Health 
Sciences Centre (project# 205-2015).

Psychosocial flag signs

The questions relevant to flag signs were clearly defined and 
documented in the assessment form (Appendix A).   The questions 
covered a variety of areas to assist with identifying psychosocial 
barriers to recovery or return to work, including topics such as 
expectations for recovery, coping strategies, lifestyle, preference 
for specific treatment (passive vs. active), and family or workplace 
issues. The category of “other” was chosen by the physical therapist 
if patient expressed concerns about an issue that was not in the form 
(Appendix A).  Flag signs were considered positive if the patient 
verbally responded positively or confirmed presence of a certain trait 
or condition. Waddell, et al. [17] has suggested a cut-off score of 3 signs 
for improving the diagnostic efficiency of behavioral signs in low back 
pain. Therefore, to examine the accumulative impact of flag signs, we 
categorized the patients into three groups representing patients with no 
flag signs (Group1), <3 flag signs (Group2), and ≥3 flag signs (Group3). 

Self-report outcome measures

All patients completed an upper extremity outcome measure, the 
Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH) 
[18], a Numeric Pain Rating Scale (NPRS) and the Hospital Anxiety 
and Depression Scale  (HADS) [19] while waiting to be seen by the 
clinicians. 

The disability/symptom component of the QuickDASH has 11 
questions on a Likert scale [18] ranging from 0 to 100 with higher scores 
indicating higher disability. QuickDASH has been reported to be valid 
and reliable in patients with upper extremity conditions [18,20,21]. 
The NPRS uses a 0 to 10 scale with 0 being no pain and 10 being the 
worst imaginable pain and is valid for clinical use [22,23]. The HADS 
is a 14 item scale [19]. Seven of the items relate to anxiety and seven 

relate to depression with the possible scores ranging from 0 to 21 for 
anxiety and 0 to 21 for depression. A score of 0 to 7 for either subscale 
is regarded as being in the normal range, a score of 8 to 10 is suggestive 
of the presence of the respective state and a score of 11 or higher 
indicates probable presence of the mood disorder [19]. Therefore, to 
provide a better distinction in HADS anxiety and depression scores, 
we subcategorized the HADS scores to three categories of normal (≤7), 
borderline affect disorder (8-10) and abnormal affect/mood (≥11). 
The HADS has acceptable measurement properties in patients with 
musculoskeletal conditions [24].

Statistical analysis

The sample size calculation was based on the expected prevalence 
of flag signs, using the formula: ( )2

2

1Z P P
n

d
−

= , where Z for a level of 

confidence of 95% CI is 1.96, P is the expected prevalence, and d is 
precision [25]. On considering lack of information on prevalence of 
specific flag signs in patients with shoulder or elbow conditions, we 
assumed the same prevalence of 13% reported by Grimmer-Somers 
for patients with low back pain who had a positive yellow flags [26].   
With the Z statistic of 1.96, P of 0.13, and d of 5% (width of CI = 2d), a 
minimum of 174 cases were deemed necessary.

Descriptive statistics were performed for variables of interest 
(group, sex, age, work status).  The estimate of prevalence of each flag 
category was calculated as the number of patients with at least one 
positive flag sign/total number of subjects. The relationships between 
number of flags (group variable) and patient characteristics were 
examined via ordinal logistic regressions with the group (three levels) 
as the dependent variable. Odds ratios were reported for categorical 
data and effect sizes were provided for continuous data (QuickDASH, 
NPRS and HADS scores). Considering the clinical interpretation of 
ordinal logistic regression of multiple groups is difficult, Group2 and 3 
were compared with one another separately as well. Statistical analysis 
was performed using SAS® version 9.1.3 (SAS® Institute, Cary, NC). 
Statistical results are reported using 2-tailed p values with significance 
set at p < 0.05.

Results
Data of 300 consecutive patients, 111(37%) females, 189 (63%) 

males, (mean age=49, SD=10, range 22 -78 years) were reviewed. Two 
hundred and thirty-one (77%) patients had a shoulder injury, forty-
six (15%) patients had an elbow injury, and 23(8%) patients had both 
shoulder and elbow involvement. One hundred and eighty-eight (63%) 
of patients were working full time with 34 (11%) working part time and 
78(26%) were not working.

In the present study, 111 (37%) patients had no flag signs (Group 1). 
Out of remaining patients 143(48%) had one or two flag signs (Group 
2) and 46 (15%) had 3 or more flag signs (Group 3). The prevalence 
of having at least one positive response was 120 (40%), 43(14%), and 
126 (42%) in the yellow, blue and black flag categories respectively. 
The details and relative frequency of specific positive responses to each 
question representing yellow, blue and black flag signs are provided in 
Figures 1-3 respectively.  

Table 1 shows group differences in demographics and subjective 
outcome measures. Age or sex of the patient was not correlated with 
the number of signs. Neither job demands, nor prevalent diagnostic 
categories showed any statistically significant group differences. 
Symptom duration was slightly longer in Groups 2 and 3 but this 
difference was not statistically different. Employment duration was 
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Variables
Mean (SD)
Number (%)

Group1
(N=111)

Group2
(N=143)

Group3
(N=46)

Wald Chi square
P values

Odds Ratios
Effect size *

Age 51 (10) 48 (10) 49 (10) X2=4.07, p=0.05 d=0.22 (0.13-0.56)
Sex 
Female
Male 

37 (33%)
74(67%)

56 (39%)
87(61%)

18 (39%)
28 (61%) X2=0.83, p=0.35 ___________

Symptom duration 
(months) 7(7) 9(21) 11(19) X2=1.95, p=0.16 _________
Employment duration 
(Years) 14(10) 10(9) 9(8) X2=17.57, p<0.0001 D=0.59 (0.24-0.94)

Job Demands
Light
Moderate
Heavy

21 (19%)
74(67%)
16(14%)

24(17%)
89(62%)
30(21%)

7(15%)
32(70%)
7(15%) X2=0.64, p=0.73 __________

Mechanism of injury
Insidious
Traumatic

20(18%)
91(82%)

35(24%)
108(76%)

12(26%)
34(74%) X2=1.78, p=0.18 ___________

___________
Medical history
Diabetes
Hypertension

11(10%)
23(21%)

11(8%)
25(17%)

6(13%)
13(28%)

X2=0.04, p=0.83
X2=0.30, p=0.59

___________
___________

Medication use
Analgesics
Anti-inflammatory

53(48%)
57(51%)

75(52%)
69(48%)

31(67%)
29(63%)

3.94, p=0.05
0.61, p=0.43

0.645(0.41-0.99)
____________

Diagnosis
•	Shoulder
FTRCT 
PTRCT
Impingement syndrome
Adhesive capsulitis
•	Elbow 
Strains/tendonitis

28(25%)
14(13%)
28(25%)
  3(3%)

14(13%)

29(20%)
15(10%)
38(27)
12(8%)

17(12%)

7(15%)
5(11%)
17(37%)
  2(4%)

  7(15%)

X2=2.06, p=0.15
X2=22, p=0.64
X2=1.53, p=0.22
X2=1.02, p=0.31

X2=0.07, p=0.79

____________

Subjective outcomes 
NPRS (0-10)
QuickDASH (0-100)
HADS Anxiety (0-21)
HADS Depression (0-21)

5.8(2)
43(22)
5.4(4)
4.6(4)

5.9(3)
55(22)
8.3(5)
7.3(5)

6.9(2) 
66(18)
11.9(5)
9.9(5)

X2=3.8, p=0.05
X2=35.73, p<0.0001
X2=52.44, p<0.0001
X2=44.45, P<0.0001

d=0.47 (0.13-0.82)
d=1.19(0.82-1.79)
d=1.41(0.82-1.56)
d=1.25(0.88-1.62)

Anxiety
Normal (≤7).
Borderline abnormal (7-10)
Abnormal (>11)

Depression
Normal (≤7).
Borderline abnormal (7-10)
Abnormal (>11)

82(74%)
16(14%)
13(12%)

86(77%)
17(15%)
8(7%)

69(48%)
30(21%)
44(31%)

75(52%)
32(22%)
36(25%)

7(15%)
8(17%)
31(67%)

15(33%)
8(17%)
23(50%)

X2=38.59,p<0.0001
X2=0.02, p=0.86
______

X2=29.62, p<0.0001
X2= 0.36, p=0.54
_______

OR=7.89(4.47-13.90)
OR=2.94(1.49-5.8)
______

OR=6.38(3.54-11.49)
OR=3.01(1.50-6.05)
_______

Work status
Not-working
Working part time
Working full time

12(11%)
11(10%)
88(79%)

46(32%)
14(10%)
83 (58%)

20(43%)
9(20%)
17(37%)

________

X2=0.39, p=0.53
X2=20.65, p<0.0001

___________

OR=1.60 (0.73-3.45)
OR=3.94 (2.30-6.69)

Table 1. Characteristics of patients with and without Flag signs (N=300)

* ORs and Effect sizes are presented for statistically significant group differences. Odd ratios were calculated for categorical data and Cohen’s d were calculated for continuous data [small 
(0.20-0.49), moderate: (0.50-0.79), large: (>0.80)] between Group1 and Group3.
ORs for work status are provided for full time vs. not working, and part time vs. not working. For patients who were working full time, the odds of having no flag signs versus the combined 
<3 and ≥3 signs is 3.94 times higher than for patients who were unable to work. 
ORs for anxiety and depression are provided for normal vs. abnormal and borderline abnormal vs. abnormal. For example, for patients who fell in the abnormal category for anxiety, the 
odds of having no signs versus the combined <3 and ≥3 signs is 7.89 times lower than for patients with normal scores. 
Group 1: No flag signs 
Group 2: Less than three flag signs 
Group 3: Three or more flag signs
FTRCT: Full-thickness rotator cuff tear
HADS: Hospital Anxiety and Depression Scale
NPRS: Numeric pain rating score
OR: Odds ratios
PTRCT: Partial-thickness rotator cuff tear 
Quick DASH: Quick Disabilities of the Arm, Shoulder and Hand
SD: Standard deviation
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shorter in groups with a positive sign (Groups 2 and 3) as compared 
with Group 1 (p<0.0001) (Table 1).  Duration of employment however 
was not different between Group 2 and Group3 (p=.80). Consumption 
of analgesics was slightly higher in patients with at least one positive 
flag sign than patients with no flag signs (p=0.05). However, although 
Group 3 (67%) took more analgesic medication than Group 2 (52%), 
this was not statistically significant (p=0.90).

Patients in Group 1 were more likely to be working full time (79% 
in Group 1vs. 37% in Group3).  Patients with ≥3 flag signs were more 
likely to be not working (43% of Group 3 vs. 11% of Group 1) (Figure 4).  
The odds of having no flag signs was 3.94 times higher for patients who 
were working full time. There was a statistically significant difference in 
work status between Group 2 and 3 as well (p=0.02).

There was a statistically significant relationship among groups in 
relation to NPRS, QuickDASH and HADS components with higher 
levels of disability, anxiety and depression being reported in Group2 
and 3 (Table 1).  Group 1 included majority of workers with normal 

HADS scores (≤7). The reverse was observed in Group 3 with a 
moderate (50%) to high (67%) prevalence of abnormal affect/mood 
in depression and anxiety respectively (Table1, Figure 5). There was 
also a statistically significant difference in NPRS (p=0.02), QuickDASH 
(p=0.004), anxiety (p<0.0001), and depression (0.002) scores between 
Group 2 and Group3 with Group 3 reporting higher scores.

Discussion
There is a wealth of knowledge about the relationship between the 

presence of psychosocial factors and upper extremity disability [4-9]. 
However, we are not aware of the prevalence or significance of specific 
flag signs in injured workers with shoulder and/or elbow injuries 
and the present study adds to the body of knowledge in this area.  In 
the present study, prevalence of the black flag signs was the highest 
(42%), followed by yellow flags (40%) with the blue signs being the 
least prevalent at 14%. Our study demonstrated a linear relationship 
between cumulative impact of number of flag signs and higher report 
of pain, disability, psychological well-being and poorer success at 
work. Presence of statistically significant group differences in pain, 
disability, depression, anxiety and work status occurred despite lack of 
group differences in job demands or diagnostic categories. This further 
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highlight the importance of flag signs as an independent indicator of 
perceived physical and psychological well-being.

Upper extremity disorders are common musculoskeletal injuries 
with an increase in the number of cases being observed over the past 
two decades [6,27,28]. With an increase in the number of overall 
injuries and reported work-related compensable cases [29-36], the 
management of these injuries has become more costly and challenging 
over the years. 

The results of our study emphasize the importance of inclusion 
of a psychosocial risk factor assessment tool in specialty clinics that 
are designed to facilitate injured workers management. In the present 
study, we identified the risk factors with a thorough review of potential 
factors with the patients. Early identification of high risk injured 
workers will assist with providing more effective or conjunctive 
interventions to reduce disability and associated healthcare costs [37]. 
Low or negative mood, unhealthy beliefs or perceptions are amenable 
to change by trained health care providers who are involved in the care 
of injured workers [11]. Physical and occupational therapists have 
the ability to provide feedback about hurt versus harm by explaining 
the nature of pathology and improve unhealthy perceptions about 
pain and discomfort by encouraging the benefits of active treatment. 
Education to family members in case of overprotective behaviour or 
lack of sufficient support may be necessary. The value of maintaining 
mutual communication between the health care providers and case 
managers and employers should not be underestimated [11,38,39].  
In summary, early identification of psychosocial flag signs in injured 
workers can facilitate modification of unhealthy behaviour and 
incorporating workplace interventions in a timely fashion which may 
reduce the chance of chronic or permanent disability. 

Limitations
Studies that examine pain experience have an inherent limitation 

due to subjective nature of pain. In addition, the complex influence 
of cultural, ethnical, past experiences, beliefs and attitudes on how the 
pain is translated into pain behaviour should be acknowledged. These 
factors should be considered when assessing the conclusion of studies 
that examine the behavioral flag signs. Our study was limited to the 
available variables (disability, anxiety and depression) and did not 
include the in-depth patient attributes. 

Conclusions
Workers with compensable shoulder and or elbow injuries have a 

significant prevalence of psychosocial risk factors. Increased number 
of flag signs irrespective of the category was associated with increased 
report of pain, disability, anxiety, depression and a more undesirable 
work status.
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