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Background
Osteoarthritis (OA) is the most prevalent type of arthritis 
and one of the leading causes of disability among adults 
globally, with its prevalence increasing with age [1]. Of 
which, knee OA is the most common form, accounting 
for nearly 85% of the burden of osteoarthritis world-
wide [2]. In Singapore, the national prevalence of knee 
OA is estimated at 11%, with a higher prevalence among 
women than men [3]. The prevalence of knee OA also 
increases with age, affecting 19.7% of those aged 60 years 
and above, compared to 8.6% of those between 18 and 59 
years old [3].

BMC Musculoskeletal 
Disorders

*Correspondence:
Bryan Yijia Tan
btanyj@hotmail.com
1Department of Rehabilitation Services, Yishun Health, National 
Healthcare Group, 90 Yishun Central 768828, Singapore
2Department of Orthopedic Surgery, Woodlands Health, National 
Healthcare Group, 2 Yishun Central 2 768024, Singapore
3Department of Orthopedic Surgery, Woodlands Health, National 
Healthcare Group, 11 Jalan Tan Tock Seng 308433, Singapore

Abstract
Background  Osteoarthritis (OA) of the knee is one of the most common and disabling conditions worldwide. A 
neglected aspect of knee OA is its psychosocial impact, such as shame. However, assessment tools to measure shame 
among patients diagnosed with knee OA are lacking. In this study, the psychometric properties of the Chronic Illness-
related Shame Scale (CISS) were evaluated among knee OA patients in Singapore.

Methods  Adaptations were made to CISS for use among the knee OA population. An exploratory factor analysis 
(EFA) was performed to analyze the factor structure. Cronbach’s Alpha and corrected item-total correlations were used 
to evaluate the internal consistency. Spearman correlation coefficient was used to test the correlation between CISS 
and Patient Health Questionnaire-4 (PHQ-4) to determine the validity of the instrument.

Results  The EFA yielded a one-factor structure, with an eigenvalue of 4.78 explaining 68.25% of variance. Cronbach 
Alpha was 0.92, which indicated good internal consistency. The Spearman correlation revealed a significant 
correlation between CISS and PHQ-4.

Conclusions  The adapted CISS is a valid and reliable instrument to measure shame for knee OA patients. Both 
research and clinical settings can benefit from the use of the adapted CISS for assessing shame among knee OA 
patients.
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Knee OA has a considerable impact on mobility, peo-
ple’s quality of life, and daily living. However, the psy-
chosocial impact of knee OA is often overlooked. On 
the social significance of OA, it has been highlighted 
that issues surrounding identity and biography play a 
key role to the meanings attached to illness and ageing 
[4]. Patients with chronic musculoskeletal pain condition 
were also found to have greater levels of shame compared 
to pain-free patients [5]. Being a chronic condition, knee 
OA may worsen over time, potentially becoming more 
visible to others [6]. It has been suggested that chronic 
disease patients, especially those with visible symptoms, 
are more likely to experience more shame [7]. A quali-
tative study in Singapore identified loss of face as a psy-
chologic factor influencing the experiences of knee OA 
patients, describing slow gait speed and the use of walk-
ing aid as embarrassing and indicative of an illness [8], 
but few studies have measured the shame experienced by 
this group of people.

Shame is recognized to be a negative self-conscious 
emotion that is triggered by threats to an individual’s 
social identity and status [9]. The literature has suggested 
that any analysis of shame can be linked to two differ-
ent types of interpretation – either externally focused or 
internally focused [10]. With external shame, the focus 
is on how individuals perceive themselves to exist nega-
tively in the mind of others and believe that others view 
them as inferior, inadequate or flawed [11]. When these 
experiences are internalized, it can give rise to feelings of 
internal shame. For internal shame, the attention is more 
inwardly focused, and individuals may evaluate them-
selves negatively, deeming themselves as inferior, inad-
equate or flawed [11].

As researchers gain interest in measuring shame, vari-
ous shame questionnaires have been developed, each 
with their own unique features. Some commonly used 
shame questionnaires include the Experiential Shame 
Scale (ESS) [12], the Test of Self-Conscious Affect 
(TOSCA-3) [13], and the Personal Feelings Question-
naire-2 (PFQ-2) [14]. However, these tools have mainly 
been studied among healthy college student popula-
tion and have not specifically captured the experience of 
shame among chronic illness patients.

The lack of instruments measuring shame relating to 
chronic illness has prompted the development of the 
Chronic Illness-related Shame Scale (CISS), with con-
structs of internal and external shame as its theoretical 
framework [15]. Each item of the CISS was designed 
specifically to assess the level of shame experienced due 
to their chronic illness and/or its symptoms. While the 
scale has been validated, it was developed with a focus on 
patients with inflammatory bowel disease. Although the 
original study included a second sample of patients with 
other chronic illnesses, patients with knee OA were not 

reported to be part of the sample [15]. In addition, it was 
validated among Portuguese patients but has not been 
validated in the Asian context. Several factors are known 
to affect the magnitude and expression of a shame experi-
ence, some of which include the culture and background 
of the individual [16]. Thus, the purpose of this study is to 
explore the psychometric properties of the CISS adapted 
for the knee OA population in Singapore, by testing its 
factor structure, internal consistency, and validity.

Methods
Participants
This was a cross-sectional study with patients diagnosed 
with knee OA. A survey was conducted in two Singapore 
hospitals within the National Healthcare Group: the out-
patient clinics of orthopedic and physiotherapy depart-
ments at Tan Tock Seng Hospital and Khoo Teck Puat 
Hospital. Patients were recruited using convenience sam-
pling between June 2021 and February 2022.

This study involved a sample of patients diagnosed with 
knee OA who were aged 45 or older, independent com-
munity mobilizers with or without walking aids, conver-
sant in English or Chinese, and met the clinical criteria 
for OA diagnosis as outlined by the National Institute for 
Health and Care Excellence (NICE). The NICE guidelines 
recommend that OA can be clinically diagnosed with-
out investigations if an individual is aged 45 or above, 
has activity-related joint pain, and has either no morn-
ing joint-related stiffness or morning stiffness that lasts 
no longer than 30 min [17]. Exclusion criteria were any 
alternative diagnosis to knee OA (e.g., referred pain from 
the hip or spine), secondary arthritis (e.g., inflammatory, 
post-traumatic), inability to comply with the study pro-
tocol (e.g., cognitive impairment), previous knee arthro-
plasty, wheelchair user, pregnant women, and any other 
medical condition that would impair a participant’s abil-
ity to participate fully in the study (e.g., decompensated 
heart failure, stroke with significant residual functional 
weakness, psychiatric disorders such as psychosis, end-
stage renal failure). Past medical records were reviewed, 
and the managing clinician was consulted whenever 
necessary to determine the eligibility of patients for the 
study.

Data collection
Data for this study were drawn from a larger cohort study 
that explored the role of psychosocial factors on clini-
cal outcomes and healthcare utilization among patients 
with knee OA [18]. Eligible patients were informed about 
the purpose of the study and consent was obtained. The 
questionnaires were either administered by the research 
coordinators at the patient’s preferred time and location 
or completed independently by the patient via an online 
digital secure form.
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Instruments
The CISS was used to measure chronic illness-related 
shame [15]. Items were adapted to reflect chronic knee 
pain condition experienced by the sample (e.g., I’m inse-
cure due to my knee pain). The scale consists of 7 items 
rated on a 5-point Likert scale, ranging from 0 (Never 
True) to 4 (Always True). The final score was calculated 
by adding all the items. Higher scores indicate a higher 
level of shame associated with experiencing chronic knee 
pain and/or its symptoms. Psychometric properties of 
this instrument were also reported, demonstrating its 
reliability and validity [15]. The psychometric properties 
of the instrument were tested using two samples – one 
sample comprised of patients diagnosed with inflam-
matory bowel disease (further randomized into test 
group and validation group), and one sample comprised 
of patients diagnosed with at least one chronic illness. 
Results from the confirmatory factor analysis were good: 
root mean squared error of approximation (RMSEA) 
ranging from 0.06 to 0.10; comparative fit index (CFI) 
ranging from 0.96 to 0.99. The scale also exhibited excel-
lent internal consistencies of 0.91 and 0.93, as well as 
composite reliability of 0.91 and 0.94.

The Patient Health Questionnaire-4 (PHQ-4) is an 
ultra-brief measure for screening both anxiety and 
depressive disorders [19]. There is vast empirical evi-
dence suggesting that individuals who often experience 
feelings of shame about themselves were more prone to a 
variety of psychological symptoms, including anxiety and 
depression [20]. PHQ-4 [19] consists of a 2-item depres-
sion scale and a 2-item anxiety scale. The tool starts 
with the question of “Over the last 2 weeks, how often 
have you been bothered by the following problems?”, 
with responses scored as 0 (not at all), 1 (several days), 
2 (more than half the days), or 3 (nearly every day). Total 
score was determined by adding the scores of all 4 items, 
resulting in a composite score ranging from 0 to 12. The 
scale has shown good internal consistency in previous 
studies (α > 0.80) [19, 21].

Demographic characteristics of the participants were 
collected using a structured questionnaire to gather 
information on gender, age, education level, employment 
status, number of years and the affected side of their knee 
OA.

Sample size estimation
According to Tabachnick and Fidell [22], the required 
sample size for Exploratory Factor Analysis (EFA) is 150 
subjects. Considering an anticipated attrition rate of 
20%, the total sample size required was 150/ (1-0.2) = 188 
respondents. As this was part of a larger cohort study, 
more participants than required were being recruited to 
ensure sufficient statistical power for other analyses and 

to account for a higher drop-out rate due to Coronavirus 
Disease 2019 (COVID-19).

Statistical analyses
All data analyses were performed using IBM SPSS Statis-
tics for Windows, Version 27.

Factor structure
To determine the suitability of the data for EFA, Kaiser-
Meyer-Olkin (KMO) and Barlett’s test of sphericity were 
used. According to Kaiser and Rice [23], KMO values in 
the 0.90s are considered marvelous, in the 0.80s as meri-
torious, in the 0.70s as middling, in the 0.60s as medio-
cre, in the 0.50s as miserable, and anything less than 0.5 
as unacceptable. The KMO cut-off value for this study 
was set at > 0.70. If Barlett’s test of sphericity is significant 
(significance level 0.05) and KMO value > 0.70, the data is 
deemed suitable for EFA.

The principal component method with varimax rota-
tion was used to explore the factor structure of the CISS. 
Eigenvalues and scree plot were used to determine the 
number of components to be extracted. A widely used 
criterion is that of Kaiser [24] whereby only factors with 
eigenvalues greater than one were retained. The scree 
plot is a graphical method proposed by Cattell [25]. A 
scree plot generally has a sharp decline in magnitude of 
eigenvalues before levelling off, hence it is recommended 
to retain all eigenvalues in the sharp decline before the 
point where it starts to level off. Communalities and fac-
tor loadings were used to assess whether an item should 
be dropped from the scale. Items with low communali-
ties would be dropped as they would likely not be related 
to any factor [26]. Any item with a communality score of 
less than 0.20 should be removed [27]. For factor load-
ings, scores greater than 0.40 were considered stable and 
should be kept [28].

Reliability of the CISS
Reliability analysis was carried out to assess the internal 
consistency of the CISS using Cronbach’s Alpha and cor-
rected item-total correlations. Alpha values between 0.60 
and 0.95 were considered acceptable and indicated good 
reliability [29]. The cut-off for corrected item-total corre-
lations was set at 0.30 to indicate each item was related to 
the overall scale [30].

Convergent validity
To assess validity, the CISS sum score was used to mea-
sure the extent of association with PHQ-4. To choose 
the appropriate statistical analysis, normality of the CISS 
and PHQ-4 scores were checked using the histogram 
and boxplot. As significant deviation from normality was 
observed, the Spearman’s rank correlation was used.
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Ethical considerations
This study was approved by the Domain Spe-
cific Review Board of National Healthcare Group 
(WHC/2020-00076).

Results
Demographic characteristics
A total of 219 patients participated in this study. The age 
of participants ranged from 45 to 82 (M = 64.00 years, 
SD = 8.14). The mean duration (in years) of knee OA 
symptoms was 5.60 years (SD = 6.08). Most participants 
were female (68.9%), Chinese (82.2%), had up to second-
ary education level (44.3%), were employed (55.3%), and 
married (69.7%). Detailed demographic characteristics 
are presented in Table 1.

213 responses were received for the CISS (97.3% of the 
participants), with scores ranging from 0 to 25 (M = 4.25, 
SD = 5.75). All participants answered the PHQ-4, with 
scores ranging from 0 to 12 (M = 1.53, SD = 2.44).

Factor structure
The means and standard deviations for each item of the 
adapted CISS are presented in Table 2. The mean score 
for each item ranged from 0.38 to 0.84, implying that 
patients with knee OA tend to experience relatively low 
levels of shame about their condition. One-third of the 
sample (33.3%) scored above the mean total CISS score.

The KMO measure of sampling adequacy indicated 
that the strength of the relationships among variables 
was high (KMO = 0.91), and Bartlett’s test of sphericity 
was significant (χ2[21] = 1012.43, p < 0.001). These results 
indicated that the data were suitable for EFA. The prin-
cipal component method with varimax rotation with 
varimax rotation was performed and only one factor 
emerged, with eigenvalue of 4.78 which accounted for 
68.25% of the variance observed. The scree plot is pre-
sented in Fig.  1. The communalities and factor loadings 
for each item of the adapted CISS are shown in Table 3.

The results revealed that the original one-factor struc-
ture was replicated among patients with knee OA in 
Singapore. One factor was extracted, and no items were 
removed from the model as all the items had communali-
ties of more than 0.2 and factor loading of more than 0.4.

Reliability
The internal consistency for the entire scale was excellent 
(α = 0.92). The corrected item-total correlations ranged 
from 0.67 to 0.83.

Validity of instrument
The validity of the instrument was tested by examining 
the relationship between CISS and PHQ-4. A scatterplot 
depicting the relationship between CISS and PHQ-4 is 
shown in Fig. 2. The spearman rank correlation showed 
a significant positive correlation between the total scores 
of CISS and PHQ-4 (rs(211) = 0.46, p < 0.001), indicating 

Table 1  Demographic information of participants
No. of participants %

Gender

Male 68 31.1

Female 151 68.9

Age group

45–59 68 31.1

60 and above 151 68.9

Race

Chinese 180 82.2

Malay 15 6.8

Indian 21 9.6

Others 3 1.4

Highest education level

No formal education 9 4.1

Elementary school 37 16.9

High school 97 44.3

Diploma holder 37 16.9

Degree holder 29 13.2

Others 10 4.6

Employment statusa

Employed 121 55.3

Unemployed 8 3.7

Homemaker 28 12.8

Retired 62 28.3

Marital status (n = 218)b

Married 152 69.4

Divorced 17 7.8

Single 34 15.5

Widowed 15 6.8

Side of osteoarthritis (n = 218)b

Left 46 21.0

Right 81 37.0

Both 91 41.6
a Unemployed referred to participants who were not employed but actively 
seeking employment. Homemaker referred to participants who have been 
managing their household, were not employed outside the home, and not 
actively seeking employment; b Missing data resulted in n = 218 for marital 
status and side of osteoarthritis

Table 2  Means and standard deviations for CISS
Item Mean SD
1. I feel isolated/alone due to my knee pain. 0.64 1.04

2. I’m ashamed of talking with others about my knee 
pain or symptoms.

0.38 0.78

3. I feel inferior and disregard myself because of my 
knee pain.

0.52 0.98

4. I feel that my knee pain is embarrassing. 0.46 0.91

5. I’m insecure due to my knee pain. 0.79 1.12

6. I feel that others may evaluate me negatively (or 
criticize me) due to my knee pain and symptoms.

0.61 1.03

7. I feel inadequate because of my knee pain and 
symptoms.

0.84 1.10
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those who experienced higher levels of shame also 
reported more anxiety and depression symptoms.

Discussion
This study adapted the CISS and evaluated its psycho-
metric properties for use among patients with knee OA 
in Singapore. The CISS is a scale developed to measure 
the level of shame experienced by patients due to their 
chronic illness and/or its symptoms. In this study, the 
EFA identified a unidimensional structure, which was 
consistent with the original study [15]. The scale showed 
good internal consistency from the Cronbach’s alpha 
score of 0.92 that was also similar to the original study 
[15]. Construct validity was demonstrated from its asso-
ciation with the PHQ-4 measuring depression and anxi-
ety in the expected direction.

The role of cultural setting in shaping experiences of 
shame may be a factor to consider in interpreting the 
results of this study. According to Hofstede [31], both 
Portugal and Singapore are characterized as collectiv-
istic societies, with Portugal having an individualism 
index of 27 and Singapore having an individualism index 
of 20. Wong and Tsai [32] made a comparison of the dif-
ferences in triggers of shame between individualistic and 
collectivistic societies. They found that shame is elicited 
among individuals in individualist society in response 
to something that they did, whereas it is elicited among 
individuals in collectivistic society in response to actions 

Table 3  Communalities and factor loading of CISS
Item Communalities Factor 

loading
Cron-
bach 
alpha

1. I feel isolated/alone due to 
my knee pain.

0.61 0.78 0.92

2. I’m ashamed of talking 
with others about my knee 
pain or symptoms.

0.65 0.80

3. I feel inferior and disregard 
myself because of my knee 
pain.

0.77 0.88

4. I feel that my knee pain is 
embarrassing.

0.76 0.87

5. I’m insecure due to my 
knee pain.

0.76 0.87

6. I feel that others may 
evaluate me negatively (or 
criticize me) due to my knee 
pain and symptoms.

0.57 0.75

7. I feel inadequate because 
of my knee pain and 
symptoms.

0.67 0.82

Fig. 1  Scree plot of CISS. Only the eigenvalue for the first factor was greater than one and accounted for 68.25% of the total variance, indicating CISS had 
a unidimensional structure
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of someone close to the individual. The inevitability of 
OA has been suggested to be a result of earlier life activi-
ties due to the overuse of their joints from working over 
the years or overactivity in sports [33]. This suggests that 
participants in this study may attribute their knee OA to 
their own past actions rather than the actions of others, 
thus possibly explaining the low sum scores observed in 
this study.

The feeling of shame is an overlooked and under-
addressed emotion among knee OA patients. However, 
there is a significant impact of shame on their experi-
ence of pain and its management. The feelings of shame 
or embarrassment and being judged by others were felt 
by knee OA patients with the use of compensatory strat-
egies that were visible, such as gait changes and using a 
walking aid [8]. The desire to appear independent and 
to not seem as having difficulty walking meant that they 
would choose not to use a walking aid as using it was a 
form of embarrassment [6]. To avoid judgement and hide 
their disability, they may also choose to withdraw from 
social interactions [8]. As feelings of shame could affect 
multiple aspects of the patient’s life, it is important for 
shame to be measured and understood in the clinical 
setting to allow clinicians to detect early whether shame 
may have a role in deciding subsequent management 
plans. Clinicians can then tailor treatment plans to suit 
the needs and lifestyle of the patient, such as involving a 
social worker for the psychosocial factors to be addressed 

or providing education on their condition. Thus, having a 
validated tool such as the CISS for the knee OA popula-
tion will be beneficial for clinical purposes.

To our best knowledge, this is the first study that exam-
ined the psychometric properties of the scale for a sam-
ple of knee OA patients, as well as in the Asian context. 
Other scales such as the ESS and TOSCA-3 have been 
widely used. An advantage of the ESS is that it does not 
explicitly name shame, thereby reducing the tendency for 
subjects to put up defensive biases in reporting the feel-
ings of shame [34]. On the other hand, instruments such 
as TOSCA-3 is a scenario-based measure that reduces the 
need to deny shame and places less reliance on the sub-
ject’s verbal skills, but it has been criticized for the lower 
internal consistency and the limited range of shame-
inducing situations [34]. Despite the advantages of these 
instruments, they were not developed to target patients 
with chronic illnesses. It will thus be more appropriate 
to use CISS to measure shame for patients with chronic 
conditions such as knee OA. However, previous studies 
that used CISS were conducted in the Western countries 
such as Portugal [15] and Canada [35], all of which were 
sampled with inflammatory bowel disease patients. Little 
adaptation was made except for replacing the word illness 
with knee pain to better reflect the condition of the knee 
OA population. The good psychometric results from this 
study suggest that the scale can be adapted to a different 
culture without losing its validity for measuring shame. 

Fig. 2  Scatterplot of CISS scores and PHQ-4 scores
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Thus, the good psychometrics properties of the adapted 
CISS demonstrated in this study can become a useful tool 
for the knee OA population.

Another strength of this study is the relatively large 
sample size. Recruiting patients from two different hos-
pitals also allowed for a better representation of the knee 
OA population. Although the gender distribution in this 
study was predominantly females, this was expected as 
the prevalence of knee OA is higher among women than 
men [36].

These results must be interpreted in light of several 
limitations. Firstly, the population of patients with knee 
OA in this study reported relatively low levels of shame, 
which was observed from the mean score of all items 
ranging between 0.38 and 0.84. This is slightly lower 
compared to the original study where the mean score 
ranged from 0.90 to 1.71 [15]. Having a low baseline 
score reduces the sensitivity and responsiveness of the 
scale to capture changes in the level of shame experi-
enced by patients with knee OA. Due to the busy nature 
of the clinic and the sampling method, this could have 
introduced selection bias. It is possible that we recruited 
a skewed sample of patients who were more well-
adjusted and thereby more willing to participate in the 
study. This could have resulted in the low levels of shame 
experienced by the participants in this study. In addition, 
results may be different if those who declined participa-
tion were not as well-adjusted as those who agreed to 
participate. Secondly, confirmatory factor analysis (CFA) 
was not performed in this study. Even though there was a 
robust sample size for the EFA, we were not able to per-
form CFA as there were insufficient participants to form 
a second subsample. It will be beneficial for future study 
to perform CFA for further confirmation of the construct 
validity.

Conclusion
This study has provided preliminary evidence on the 
psychometric properties of the adapted CISS, show-
ing that the questionnaire is valid and reliable among 
patients with knee OA in Singapore. The adapted CISS 
has demonstrated good internal consistency and validity 
for assessing the level of shame experienced by knee OA 
patients. Factor analysis of the adapted scale revealed a 
one-factor structure, which was consistent with the origi-
nal scale. Additional research is needed to explore the 
impact of shame on clinical outcomes among patients 
with knee OA and to determine whether any intervention 
should be warranted.
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