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ABSTRACT
Objectives: Older people commonly experience life stressors such as reduced mobility, chronic pain, and fatigue. This leads to loneliness, 
isolation, and psychological distress among them, putting them at risk of developing mental and psychological disorders such as depression, 
dementia and anxiety. In older people, total knee arthroplasty (TKA) is one of the most common orthopedic surgeries undertaken. For 
physical therapeutic rehabilitation, home exercise programs (HEPs) are prescribed post-surgery. These programs require a lot of self-
motivation which is reduced in those with mental illnesses. The objectives of this study were to assess the psychological distress levels in 
patients, to assess their HEP adherence, and, lastly, to study whether there is a correlation between the patient’s psychological distress levels 
and their HEP adherence.

Material and Methods: Forty-three subjects who underwent TKA were recruited during their post-operative hospital stay. Their demographic data and 
date of surgery were collected. At 1 month postoperatively, they were sent a Google form comprising two questionnaires-subsection B of the exercise 
adherence rating scale and patient health questionnaire-4 to measure adherence to HEP and psychological distress levels. Obtained scores were correlated 
using Spearman’s test. The confidence interval and P value were set at 95% and <0.05, respectively.

Results: The mean age of the 43 subjects was 62.58 ± 9.15. Spearman’s correlation coefficient (r) was −0.47, that is, a moderate negative correlation was 
found and the P value obtained was 0.02 which is statistically significant.

Conclusion: Psychological distress levels have a negative correlation with HEP adherence in patients with TKA.
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INTRODUCTION
The World Health Organization’s definition of good mental 
health states: “It is a state of well-being in which the individual 
realizes his or her abilities, can cope with the normal stresses 
of life, can work productively and fruitfully, and is able 
to make a contribution to his or her community.”[1] Good 
mental health provides people with the skills and resilience 
to face and deal with abnormal and potentially destructive 
stressors.[2] As we age, our lives involve several developmental 
gains and losses.[3] Research shows an age-related increase 
in the amount of chronic and less controllable stressors 
such as reduced mobility, chronic pain, hearing loss, and 
fatigue.[4,5] Older people (more than 60  years) experience 
events of bereavement, retirement, etc. This leads to them 
facing loneliness, isolation, and psychological distress.[6-8] 
Thus, many old people are at risk of developing mental and 

psychological disorders such as depression, dementia, and 
anxiety.[8-10]

In the same population, total knee arthroplasty (TKA) is one 
of the most common orthopedic surgeries performed. The 
causes are degenerative joint diseases like severe osteoarthritis 
(OA) for those with damaged joints due to septic arthritis 
or osteomyelitis, joint reconstruction post-trauma, etc.[11-13] 
Post-surgeries, physiotherapeutic rehabilitation is a requisite 
and has proven to show short-term benefits in pain levels, 
range of motion, and level of functioning.[14,15] Physical 
therapy is performed in hospitals, tertiary care centers such 
as outpatient departments, and in the form of home visits.[16]

A home exercise program (HEP) is a protocol of exercises, 
explained, and taught to the patients by a physical therapist. 
It includes the exercises to be done, their frequency, intensity, 
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repetitions, and sets.[17] In rehabilitation after hospital 
discharge, the exercises are frequently prescribed multiple 
times a day. The HEP performed by the patient, without a 
professional’s supervision, is an important aspect of recovery 
post orthopedic surgeries.[18] Patients take physiotherapy 
sessions through outpatient appointments at tertiary 
healthcare centers or home visits by therapists and also 
have HEPs multiple times a day. These HEPs require a lot 
of motivation on the part of the patient. This motivation is 
reduced in those living with mental illness.[19]

In some scenarios, despite the therapist ensuring complete 
treatment of the patients at a rehabilitation center or at their 
home, the patient is unable to adhere to their HEP. If the 
underlying cause for this is a mental health condition, then 
it has to be identified using screening tools and then tackled 
appropriately.[19] Post-TKA, if patients’ adherence to the HEP 
is subpar, it might result in an outcome that is inadequate to 
what is expected in healthier scenarios. A  person’s mental 
health affects their pharmacological medical treatment 
adherence. The effect of psychological distress on their 
prescribed exercise adherence is yet to be seen.[20] The study 
hypothesis is that there is a negative correlation between a 
patient’s psychological distress levels and their adherence 
to HEP.

MATERIALS AND METHODS
The study was approved by the Institutional Ethical 
Committee before beginning and it was conducted in 
accordance with the guidelines of the Declaration of Helsinki.

This was an observational cross-sectional study. It was 
conducted over a span of 6  months. The sample size was 
calculated using the G-power Software. The confidence 
interval was set at 95%. Convenience sampling was done and 
80 eligible participants were identified from a tertiary care set-
up. At the set-up, males and females who could comprehend 
English and had undergone unilateral or bilateral TKA were 
included in the study. Patients who had any fractures of limbs 
or the spine were excluded from the study.

A verbal explanation of the study was given to the 80 
identified participants during their immediate post-
operative stay at the hospital. Verbal consent was taken 
from them and their demographic data, surgery undergone, 
date of surgery, and contact information was collected. At 
1  month postoperatively, the participants were contacted 
by researchers through a telephone call. Informed consent 
was taken from 43 willing participants. Participants were 
then sent an online form that consisted of the two outcome 
measures used – part  B of the exercise adherence rating 
scale (EARS) for exercise adherence and the patient health 
questionnaire-4 (PHQ-4) for psychological distress levels. 
The filled forms were then collected, and final EARS and 
PHQ-4 scores were calculated [Table 1].

Outcome measures

For HEP exercise adherence

Part B of the EARS Newman-Beinart et al. developed the EARS 
since there is no gold standard for assessing exercise adherence 
behavior and there is a need for a valid and reliable tool to 
assess the same. The scale consists of six questions which are 
scored on a Likert scale. The final scores range from 0 to 24, 
with a higher score indicating better exercise adherence.[21]

For psychological distress levels

PHQ-4 This is an ultra-brief measure of depression and 
anxiety in the general population. The scale consists of four 
questions, scored on a Likert scale of 0–12. The first two 
questions screen for anxiety, while the next two screens for 
depression. Scores are rated as normal (0–2), mild (3–5), 
moderate (6–8), and severe (9–12). A total score ≥3 for the 
first two questions suggests anxiety. A total score ≥3 for the 
last two questions suggests depression.[22,23]

Statistical analysis

The age of the participants and the EARS and PHQ-4 scores 
was presented as mean ± standard deviation. These were 
calculated on Microsoft Excel for Windows. Correlation 
between the EARS and PHQ-4 scores was studied using 
Spearman’s test for correlation since both variables are 
non-parametric. Correlations were considered statistically 
significant at P < 0.05. All the statistical tests were done using 
SPSS version 21 for Windows.

Table 1: Methodology flowchart.
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RESULTS
Forty-three people participated in this study, of which 
31 were female and 12 were male. The mean age of the 
participants was 62.58 ± 9.15  years. The mean ± standard 
deviations of the EARS scores were 18.63 ± 4.16 and the 
PHQ-4 scores were 2.44 ± 2.21. Spearman’s correlation 
coefficient (r) found is −0.47, that is, a moderate negative 
correlation is found between psychological distress levels and 
adherence to HEP. The P value obtained is 0.02, that is, it is a 
significant correlation [Figure 1]. 

DISCUSSION
The study concluded that a negative correlation exists 
between psychological distress levels and adherence to HEPs, 
in patients of TKA. It was found that higher psychological 
distress levels were correlated with lower adherence to HEP 
in this study. This association between stress and exercise 
adherence has been previously reported by Stetson et al. in 
a study conducted on community-residing women. They 
looked at the effects of stress on exercise behavior in these 
women who were exercising on their own and found that in 
weeks with a high frequency of stressful events, participants 
exercised less and reported lesser self-efficacy for meeting 
upcoming exercise goals.[24]

These results support those found in Da Silva et al.’s research 
in which they studied 9309 participants for data on physical 
activity, anxiety, and depression and ten other covariates. 
This study showed that patients who showed symptoms of 
anxiety and depression had higher chances of not meeting 
the recommended levels of physical activity.[25] The probable 
cause for this behavior could be the time since which the 
patient has been physically active. Such as habituated 
exercisers become more active in the face of stress while 

those starting out might fall off track. The authors of this 
study suspect that their results support the aforementioned 
studies due to the population consisting of 72.09% women. 
Depression symptoms were shown to disproportionately 
affect women and older people, as seen in Sale et al.’s cross-
sectional cohort study.[26]

Another factor for those with higher psychological distress 
could be the presence of chronic persistent pain even 
post-surgery. Chodór and Kruczyński’s study shows that 
female gender, psychological distress, and severity of acute 
postoperative pain were the risk factors for chronic persistent 
pain after TKA.[27] Hanusch BC et al. investigated the impact 
of comorbidities on pain persisting 2 and 5 years after surgery. 
Among the numerous ailments reported, only anxiety and 
depression were shown to increase the risk of developing 
chronic post-surgical pain after TKA. Pre-operative thoughts 
affect post-surgery distress and function seen weeks later.[28] 
These possibly aggravated the psychological distress levels 
and led to difficulty in performing the exercises.

Eight studies in a systematic search by Stults-Kolehmainen 
and Sinha showed marginal or no correlation between 
distress levels and adherence.[29] The cause for our study 
has found a negative correlation is suggested to be due to 
the choice of reliable outcome measures used for the two 
variables. OA, a progressive disease, is one of the causes 
of people undergoing TKA. Patients awaiting surgery can 
experience anxiety. While surgery does improve the quality 
of life (QoL) of patients, patients with OA along with anxiety 
and depression may not experience similar favorable clinical 
outcomes following joint replacement surgery as seen in 
those with OA without these comorbidities, even after a 
structured rehabilitation program.[30,31]

The clinical application of this study is that patients should 
be screened for psychological distress after surgeries to 
identify those at a higher risk. Before being discharged 
from the hospital, patients should be counseled better about 
deteriorating mental health, signs to look out for, and seeking 
help from healthcare professionals immediately. Supporting 
the study by Lin, good depression care has far-sighted 
benefits beyond just the disease, especially in those with OA 
and comorbid depression. Holistic care can reduce pain, and 
improve functional status, and quality of life in patients.[32]

In the study by Lopez-Olivo, patients’ level of education, 
tangible support, depression, and dysfunctional coping were 
associated with pain and functional outcomes after knee 
replacement.[33]

The study provides valuable insights into the correlation 
between psychological distress levels and adherence to 
HEPs in patients with TKA. The authors have used a 
rigorous methodology and validated measures to assess the 
psychological distress levels and adherence to HEPs. The 

Figure 1: Correlation of patient health questionnaire-4 (PHQ-4) to 
exercise adherence rating scale (EARS) scores; x axis: PHQ-4 score 
and y axis: EARS score.
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findings suggest that addressing the mental health concerns 
of patients undergoing TKA may improve their adherence to 
HEPs, which can lead to better outcomes for patients.

Furthermore, there are some other limitations that also need 
to be addressed. The study used convenience sampling, which 
may limit its generalizability to other populations. In addition, 
the impact of other factors such as social support or physical 
activity levels on adherence to HEPs was not assessed. As the 
correlation between the psychological distress levels and the 
adherence to the HEP was to be studied, the study did not 
look into the causes for the psychological distress, the patient’s 
levels of education or support system or exercise beliefs or 
coping strategies, and recognize it as a limitation. Therefore, 
future studies should consider using a diverse sample and 
assessing the impact of other factors on adherence.

Only English speaking population was considered as the 
questionnaires used were in English. Another limitation of 
the study was that since it was conducted over the Internet, a 
large number of people initially included in the study did not 
respond 1  month postoperatively and the resultant sample 
size of the study was small.[34]

Further, the scope of the study is as follows. Differences in 
psychological distress levels in those who have undergone 
unilateral versus bilateral TKA can be studied. The differences 
in the stress levels correlating to questions of anxiety and 
depression separately and their impact on adherence to 
HEP can be reviewed. The study can also be done in various 
surgeries other than TKA.

CONCLUSION
The study concluded that a negative correlation exists between 
psychological distress levels and adherence to HEPs, in 
patients of TKA. The patients of TKA with high psychological 
distress showed poor adherence to home exercise protocols.
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