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Analysis of depression, activity daily living and balance among elderly with knee
osteoarthritis in Malang, Indonesia

Sri Sunaringsih lka Wardojo,* Rakhmad Rosadi,* Owen Nkoka,? Sun Qianhui,? Agila Cintia,*
Prasasti Millenia Seputri*

Physiotherapy Department, ‘Faculty of Health Science, University of Muhammadiyah Malang, “School of Health
and Wellbeing, University of Glasgow, *Department of Physical Education and Sport Sciences, National Taiwan
Normal University and “Physiotherapy Profession Department, Faculty of Health Science, University of
Muhammadiyah Malang, Indonesia

Objective: To investigate the relationship between
depression and activity daily living (ADL) towards
balance among knee osteoarthritis patients in Malang.
Methodology: This cross-sectional  study  with
purposive sampling techniqgue was conducted in
primary healthcare centers in Malang and included 166
participants. Patients aged above 60 years, diagnosed
with knee osteoarthritis with Kellgren-Lawrence grade
1-2, had symptoms of depression/mild depression
(based on medical diagnosis), did not have severe
visual disturbances; did not have neurological
problems and did not consume any antidepressants
were included in the study. We used Geriatric
Depression Scale, Barthel Index, and Single Leg

Standing test. All the data were analyzed using the
Independent T-test and Pearson Correlation.

Results: Depression negatively correlated with
balance ability (p<0.05; r1=-0.25). Ability to do daily
activities was positively correlated with balance ability
(p<0.05; r = 0.55).

Conclusion: It is urged to focus on maintaining and
promoting knee osteoarthritis patients’ psychological
health and recommend it to be included in the policy
of geriatric health management. This will minimize the
occurrence of potentially harmful secondary effects
and gain an optimal quality of life for the elderly.
Keywords: Depression, activities of daily living,
balance, elderly, knee osteoarthritis.

INTRODUCTION

Osteoarthritis (OA) is a medical condition that affects
the joints and is mainly caused by the progressive
weakening of cartilage. All joint tissues, meniscus,
subchondral bone, synovial membrane, and infrapatellar
fat pad are affected.’ OA typically affects knees, hands,
hips, spine, and feet, and these patients experience pain,
stiffness, crepitation, edema, joint deformity, instability,
limited range of motion (ROM), physical activity limits,
and muscle weakness, which limiting their abilities on
doing daily activities like standing and walking.?*

In 2018, Global Burden of Diseases, Injuries, and Risk
Factor Study (GBD)," reported that depression and
anxiety were the most devastating mental diseases, and
depression disorders among knee OA patients was
increasing their risk of death.” WHO also reported that
43.3% elderly with knee OA had depressive disorder.®
In 2020, the Indonesian Ministry of Health also reported
that depression prevalence increases with age, peaking
at 8.9% for those aged 75+, 8.0% for those aged 65-74,
and 6.5% for those aged 55-64.

Depression-executive  dysfunction syndrome is a
significant depression-related condition.® It describes
cognitive abnormalities among elderly with depression
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which  included psychomotor retardation, the
predominant symptom of depression, and slows
movement, which causes cognitive deficiencies that lead
to functional abnormalities.®*® Depressed elderly with
knee OA tends to have slower walking speeds, which
increased their balance issues and risk of falling."
Depression and falling are interconnected."* Depressive
disorders negatively affect balance, therefore as
depression rises, it might lead to increased risk of falls.*
When added as a predictor of falls, depressive disorder
increased from 59% to 63%."° The knee OA patients
who are depressed receive little mental health care.*
Only few studies explored this issue, thus it is an urge to
find the correlation between depression, activity daily of
living (ADL), and balance among knee OA patients.

METHODOLOGY

This cross-sectional study used purposive sampling
technique with homogeneous method. The inclusion
criteria were aged 60 or older diagnosed with knee OA
with Kellgren Lawrence grade 1-2 (mild to moderate
OA), had symptoms of depression/mild depression
(based on medical diagnosis) did not have severe visual
disturbances that cannot be corrected with glasses or
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hearing aids, did not have neurological problems and did
not take any antidepressants. There were 166
participants recruited from Puskesmas Rampal Celaket
and Posyandu Lansia Samaan Malang from June to
September 2021 (Fig. 1).We used Geriatric Depression
Scale, Barthel Index, and Single Leg Standing test.

The University of Muhammadiyah Malang Health
Research Ethics Committee (No.E.5. a/225/KEPK-
UMM/X1/2021) approved this study. All patients signed
an informed consent.

Barthel Index is 10-item questionnaires which
measures ADL function (feeding, bathing, grooming,
dressing, bladder control, bowel control, toilet use,
transfers, mobility, climbing stairs). The Barthel index
score is 100, with higher scores indicating better ADL
ability and lower scores indicating worse ADL."
Geriatric Depression Scale (GDS-15) evaluated
depression using the 15-item version of the GDS (range
0-15),"> which is a standardized self-questionnaire
(response: yes or no). Higher scores indicate more
depressive symptoms (0 point indicates no depression
and 15 points indicates severe depression). The GDS
score is now one of the most widely used depression
scales in the older population.*®

Single Leg Stand (SLS) test were employed to identify
balance ability."” This test was conducted by asking
respondents to stand with both feet on a flat platform
and lift one leg as long as feasible, with open eyes.
When one leg is lifted off the floor, the time

computation begins. SLS test results <5 seconds indicate
poor balance, while SLS results >5 seconds indicate
good balance."’

Statistical Analysis: Data analysis was done by SPSS
version 26. Independent T-tests were used to compare
participants’ characteristics between poor and good
balance groups. While, Pearson Correlation was utilized
to examine the correlation between depression and ADL
towards balance. p<0.05 was considered significant.

RESULTS

Out of 166 participants, 90 had good balance (SLS>5
seconds) and 76 had poor balance (SLS<5 seconds)
(Table 1). Independent T-test showed that participants
with good balance tend to have better ADL, lower
depression score, and lower BMI compared to poor
balance groups, with means were 95.25, 3.08, and 25.55,
respectively(p<0.05).

Table 2 shows the Pearson Correlation results between
depression and ADL towards balance among knee OA
patients. It showed depression had a negatively
correlated with balance ability (p<0.05; r1=-0.25).
While ability to do daily activities (ADL) were
positively correlated with balance ability (p<0.05;
r =0.55).

DISCUSSION
This study found that balance was positively connected
with ADL and adversely correlated with depression

[ Identification ]

Eligible patients: (n=205

\4

Not included: n = 39
Suffers from visual impairment (n = 11)
Suffers from hearing loss (n=6)
Suffers from neurological problem (n=13)
Consume antidepressant medicine (n=2)

Has a history of fractures in lower extremities
in less than six months (n=7)

[ Inclusion ]

Included in the study:(n=166)

v

[ Analysis ]

Analysed: (n=166)

Fig. 1: Diagram of recruitment.
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Table 1: Comparison of Patients Characteristics based on its
balance category (N=166).

among knee OA patients. According to an earlier
study, depression in knee OA patients is linked

to cognitive deficiencies, which can lead to poor Goodbal Poorbal

balance stability if given a cognitively taxing 00,, afnce oo’r azince

gait test, and executive function.’® Lespasio | Variable (257) (n=90) | (<5") (n=76) | pvalue
et al,® observed that depressive patients had Mean (SD) Mean (SD)

poorer balance than healthy controls. Patients A 0.08
with depression have postural difficulties that ge (years) :
disturb body equilibrium.?? Gender

The posture of a depressed individual, with the

head, always dropped due to the desire to look at Male 0.25 (87.68) 0.07(108.89) 0.12
the floor, postural kyphosis, and hip retroversion, Female 0.57 (50.20) 0.10 (105.35) 0.32
might compromise b_alanc_e.l'3 Driban et al? BMI 25 55 (4.12) 28.30 (5.69) 0.02*
showed that depressive illness patients had

slower gait speeds, shorter step lengths, and | ADL 95.25(14.18) | 58.39 (33.25) 0.01*
longer gait cycles than healthy controls. | pepression | 3.08 (3.21) 4.85 (3.66) <0.00**
Depression in the elderly increases the chance of

falling due to decreased walking speed.’ Balance 771 (12.33) 3.22 (1.55) 0.01*

Depression also affects balance control
neurologically, as it caused balance control
abnormalities in brain circuits that control
autonomic  and  vestibulo-autonomic  pathways."  The
Parabrachial Nucleus (PBN) in the medulla oblongata controls
this neuronal circuit.> PBN contains significant connections
with the central amygdaloid nucleus, infralimbic cortex, and _ P
which control movement and balance.® | Variable

*p<0.05; **p<0.001

Table 2: Correlation between depression, ADL,
and balance (n=166).

Coefficient

hypothalamus, value Correlation (r)
Depression, panic, and avoidance pathways process vestibular,

visual, and sensory input at the PBN.2 This neural paradigm also - »

explains the correlation between balance issues and depression.® | Depression | 0.001 -0.25
Depression disrupts oculomotor and visual control, causing ADL 0.000* 0.55

visual abnormalities and balance disorders.?
Depression might also diminish motivation to meet demands
and promote self-neglect.> ADL quality can affect executive

*p<0.05; **p<0.00

function (cognitive flexibility, organization, initiation,
maintenance, and action planning. According to the
frontal aging theory, prefrontal brain functions including
executive function are the first to decline.® ADL quality
decreases stride length and gait quality, which might
influence balance.?

Depression  illnesses  generally  raise  medical
expenditures, hinder social functioning, and lower
quality of life.! Depressive problems can sometimes
cause knee OA patients to lose balance, and it might
increase risk of falls.”® Falls caused hip, forearm,
humerus, and pelvis fractures and osteoporosis.

CONCLUSION

Psychological health (depression) had negative
correlation with balance ability among elderly knee OA
patients. Elderly who have better ability to do their ADL
will be more likely to have balance than others. It is an
urge to focus on maintaining and promoting elders’
psychological health and recommend it to be included in
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the policy of geriatric health management in Indonesia.
It will minimize the occurrence of potentially harmful
secondary effects and gain an optimal quality of life for
the elderly.
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