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7. Brief Resume of the Intended Work 

7.1 NEED FOR STUDY: 

Diabetes mellitus (DM), also known as diabetes, is a serious, long-term chronic pandemic 

condition which does not take into consideration any monetary and ethnic background.1,2,3 

When the person’s body is not able to produce any/enough of the hormone insulin, or is not 

able to effectively use the insulin the body produces, it leads to raised levels of glucose in the 

person’s blood leading to diabetes.1 

According to International Diabetes Federation (IDF), the estimated number of people with 

diabetes in 2019  (aged 65-99 years) was 135.6 million (19.3%), with significant increase in 

the subsequent years.1 India is the diabetes capital with home to 69.1 million people with 

DM, the second highest number of cases after China.3 Overall prevalence in rural areas of 

Dharwad was found to be 49.1%.4 Prevalence of diabetes increases with age, so the highest 

estimated prevalence of diabetes is in older age, more than 65 years of age. The prevalence of 

diabetes is higher in urban areas -10.8% (310.3 million) than in rural areas – 7.2% (152.6 

million). Also, there are about 17.2 million more men living with diabetes than women.1 

Long-term effects (complications) of raised glucose levels include cardiovascular diseases 

(CVD), nerve damage (neuropathy), kidney damage (nephropathy), and eye disease 

(retinopathy, visual loss and even blindness).1 It also has an effect on the vestibular system. 

Out of the many complications of diabetes, retinopathy and peripheral neuropathy are well 

understood as contributors for instability and falls.5 Progression of neuropathy follows a 

distal-proximal slope so the effects of diabetic peripheral neuropathy on strength and balance 

are most obvious at the ankles and feet, sites of the distal endings of large, myelinated motor 

and sensory fibers. The loss of nerve function can have dramatic consequences for both 

standing and walking tasks.6 Presence of diabetic peripheral neuropathy (DPN) is 

significantly associated with impairment in balance and with a successive increase in fall 

risk.7 

Balance is an important basic requirement in order to prevent falling, perform activities of 

daily living and to lead an independent life. Balance requires the coordination of multiple 

sensory systems including vestibular, somatosensory and visual systems.6 Also there is 

contribution from the motor system.8 

In order to detect unstable conditions (i.e., perturbations to the system), sensory inputs are 



necessary and in order to counteract these perturbations, it is necessary to initiate timely and 

appropriate responses, which are motor contributors.8 Sensory systems (visual, 

somatosensory, and vestibular systems), movement strategies, and cognitive processing are 

required in order to maintain postural control.9 

Center Of Pressure (COP) is the center of the distribution of the total force applied to the 

supporting surface.10 A synergy is defined as the functional coupling of group of muscles 

such that they are constrained to act together as a unit. The ankle strategy and the muscle 

synergy related to it were among the first patterns for controlling upright sway. The hip 

strategy comes into play in order to restore equilibrium in response to faster, larger 

perturbations or when the support surface is compliant or smaller.11 Medio-lateral (ML) 

displacements represent postural stability at the hip level and Antero-Posterior (AP) 

displacements represent postural stability at the ankle level.12 Postural stability during 

standing is mainly controlled by a feedback loop and feedforward control is mainly 

responsible for postural stability during walking.13 

Many studies have reported higher instability while standing in diabetic patients with 

peripheral neuropathy as compared to diabetic patients without peripheral neuropathy and 

healthy people.6 Reduction in ankle proprioception is caused due to reduction in cutaneous 

and proprioceptive sensations in diabetic people. Also, there is decreased proprioceptive 

feedback during walking. This leads to increased risk of falls. It is also found that decreased 

vibration sense and loss of pressure sensitivity is associated with recurrent falls.5 Also, there 

is a shift from ankle to hip strategy in older individuals with DPN due to diminished 

peripheral sensation.12 Older individuals having type 2 diabetes have several subtle deficits 

related to balance, mobility and sensory functions even in the absence of DPN. This may 

contribute to decline in balance and physical function in diabetics without DPN.14 Postural 

stability may influence falls risk. Previous studies have shown that impairment in postural 

stability can increase the fall risk by 75%-90% in older adults.15 

Falls among elderly are a major health concern. It may be associated with significant health 

care costs.16 A fall can be defined as an event resulting in a person coming to rest 

inadvertently on the floor, often caused by multifactorial risk factors including intrinsic and 

extrinsic factors. According to the World Health Organization (WHO), global report on falls 

prevention, the prevalence of falls in 65 years and above age group is about 28%-35% each 

year.17 The incidence of falls and fall risk increases in elderly people with diabetics.18  



Outcome measures employed for balance evaluation are been categorized as functional 

assessment (documents balance status and change after intervention) such as:-  Berg Balance 

Scale (BBS), Mini-Balance Evaluation Systems Test (Mini-BESTest), Performance-Oriented 

Mobility Assessment Scale (POMA-B), Dynamic Balance Assessment (DBA), Clinical Test 

of Sensory Interaction on Balance (CTSIB) etc. and static posturography (quantify postural 

sway while a subject remains as still as possible) such as:- force plate, pressure mat.19,20 

Berg Balance Scale (BBS) is a standard outcome measure to check functional balance 

specifically in elderly population.21 It is a 14- item scale which contains both static and 

dynamic activities which are related to our everyday life. It assesses balance and falls risk by 

directly observing the participant’s performance in a variety of settings. The maximum score 

is 56 which indicates good balance.16 Meanwhile, BBS adheres to certain limitations such as 

subjectivity of scores and the ceiling effect and may does not differentiate subtle changes.22 

Also, subjective scores depend on the scorer’s opinion/interpretation of participant’s 

responses to items. Thus, for complete balance assessment, additional balance tests are 

required which further burdens clinician’s time.23 

Objective measures of posturography are preferred to measure postural instability, the 

advantages of this method over regular clinical assessments being- test performance 

variability reduction and avoidance of subjective scoring systems.24 Objective (instrumental) 

measures will score a test by means of a number, so that different scorers will arrive at the 

same score for the same set of responses. The best way to detect fall risk is on the force 

plate.25 It is one of the most sensitive and objective means of assessing Center Of Pressure 

(COP) displacement in clinical setup.26 It is based on the determination of variables 

associated with center of pressure displacement which is the point of application of the result 

of the vertical forces which act on the base of support.27 They quantify the center of pressure 

excursion in AP and ML directions during quiet stance in varying conditions.19 It is best 

suited for fall prevention studies as it shows subtle and small changes in millimeter and 

centimeter.25 Also force plates provide visual feedback to the patient which can be used for 

balance training.28 

Various field (functional) tests are being chosen for their easiness and low cost, however not 

much is known about the association of these tests with the objective measures set by the 

posturography tests through a force plate.27 Also, field tests follow subjective scoring systems 

in contrast to objective scoring system of posturography tests (force plate). Force plates also 



help to identify subtle and small changes in millimeter and centimeter. Therefore, this study 

aims to determine an association between Berg Balance Scale (BBS) and Center Of Pressure 

displacement (COP) on force plate for assessment of risk of falls in elderly diabetics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7.2 REVIEW OF LITERATURE: 

Studies have shown that the overall prevalence of diabetes was 8.3% and that of prediabetics 

was 6.3%. Within the age group of 65-99 years, the estimated number of diabetic people were 

135.6 million in 2019. International Diabetes Federation (IDF) Diabetes Atlas, Ninth Edition 

2019, explained the various complications of diabetes like, cardiovascular disease, damage to 

nerve (neuropathy), damage to kidney (nephropathy), and eye disease such as retinopathy, 

visual loss and even blindness and stated that peripheral neuropathy was the most common 

type of diabetes-related neuropathy with a prevalence of 16%-87%. The incidence and falls 

risk increase in elderly people with diabetics and the prevalence of falls in older adults of 

India ranged from 14%-53%.1,3,17,18 

 

A brief report was done on Sensory functions, Balance and Mobility in older adults with type 

2 diabetes without overt diabetic peripheral neuropathy (Southern Gerontological Society) by 

Nandini Deshpande, Patricia Hewston, et al. in 2015. Subtle but clear degradation of sensory 

functions was found in elderly people suffering from type 2 diabetes much before the 

development of diabetic peripheral neuropathy. Thus, proactive monitoring of elderly people 

with type 2 diabetes should begin way before the development of overt complications for 

designing rehabilitation and prehabilitation interventions to delay or prevent limitations in 

physical function14 

 

A cross-sectional study was done on the impact of Diabetic Neuropathy on Balance and on 

the risk of falls in patients with type 2 diabetes in the year 2018 by Bogdan Timar, Romulus 

Timar, Laura Gaita, et al. The study concluded that the presence of diabetic neuropathy in 

diabetic patients was associated with impairment in balance and consecutively increased fall 

risk.7 

 

A systematic review was done on postural control and gait performance in the Diabetic 

Peripheral Neuropathy in 2016 by Amirah Mustapa, Maria Justine, et al. The purpose of this 

study was to review the studies published on the characteristics of impairments in the postural 

control and performance of gait in diabetic peripheral neuropathy (DPN). Studies were taken 

from Google Scholar, Ovid, SAGE, Springerlink, Science Direct, EBSCO Discovery Service 



and web of science databases. Most previous researches were found to have strong evidence 

of impairments in postural control and noticeable gait deficits in DPN. Along with the 

pathologic condition of diabetes on cognitive impairment; deterioration of somatosensory, 

visual, and vestibular systems caused further instability of postural and gait performance in 

DPN. People with DPN had a significant reduction in gait speed, and single stance time and 

increased double support time and narrow base of support compared to people without DPN; 

which were concluded as the factors of gait instability. Also, significantly higher anterior-

posterior range of lumbar and ankle accelerations was revealed in people with DPN, 

explaining greater postural instability. In people with DPN, postural instability occurred due 

to deficits of the systems that work to control balance. Reducing accurate feedback of the 

proprioception sense along with the deterioration of somatosensory, visual and vestibular 

systems causes postural instability and larger postural sway. Also, there was diminished 

function of proprioceptive and tactile sensation. Body sway (Center Of Gravity (COG)- 

Antero-Posterior (AP) sway, COG- Medio-Lateral (ML) sway, and COG sway) in eyes open 

(EO) and eyes closed (EC) in DPN group was significantly higher by 74% with EO and 87% 

with EC than non- DPN group. People with DPN had significantly lower equilibrium scores, 

lower Berg Balance score and more postural sway It was concluded that postural instability 

and imbalance in gait in DPN may contribute to high risk of fall incidence, especially in the 

geriatric population.29 

 

A systematic review was done in 2021 on the impact of diabetic neuropathy on activities of 

daily living, postural balance and risk of falls by Karolina Snopek Khan and Henning 

Andersen. Aim of the review was to discuss a collection of the currently available literature 

regarding the impact of Diabetic Neuropathy (DN) on activities of daily living (ADL), 

postural stability and risk of falls. A systematic electronic search strategy was conducted on 

PubMed/ MEDLINE database, Cochrane Library and Embase in March 2020. Clinical cross-

sectional studies assessing ADL, postural balance and falls in adults with DN were included. 

Forty-two studies were identified out of which, thirty seven studies evaluated postural 

stability in DN, ten studies assessed fall accidents and three studies assessed ADL in 

individuals with DN, seven studies assessed both postural stability and fall accidents and one 

study assessed postural stability and ADL. It was concluded that diabetic neuropathy had a 

negative impact on postural balance and kinematics of gait along with an increased risk of 



falls.30 

 

A systemic literature review on clinical measures of balance in people with type 2 diabetes 

(Gait and Posture) in 2017 was done by C.J. Dixon, T. Knight, et al. Databases searched 

included MEDLINE, Dentistry and Oral Sciences Source, CINAHL plus, SPORTDiscus and 

SCOPUS. Eight studies were incorporated and a total of ten different clinical balance 

measures were encompassed. These were Dynamic Balance Test, tandem and unipedal 

stance, balance walk, Berg Balance Scale, Functional Reach Test, Clinical Test of Sensory 

Interaction, Tinetti Performance- Oriented Mobility Assessment, Timed Up and Go Test, 

Dynamic Gait Index and Activity-Specific Balance Confidence Scale. Many of the different 

systems of balance were assessed using these measures.31 

 

A study was done to investigate the psychometric properties of the Berg Balance Scale (BBS) 

in a community- dwelling Elderly Resident Population in Taiwan by Chiang-Yi Wang, 

Chiang-Lin Hsien, et al. in the year 2006. It also aimed to recognize the most challenging 

items of the BBS for community dwelling elderly people. Results showed that the internal 

consistency reliability, interrater reliability and construct validity of the BBS are appropriate 

for measuring balance in community-dwelling older adults. Tandem stance and one-legged 

stance are the most challenging items in BBS.32 

 

A study on increased postural sway during quiet stance as a risk factor for prospective falls in 

community-dwelling elderly individuals (Age and Ageing) was done in the year 2017 by 

Jonas Johansson, Anna Nordstrom, et al. Aim of this study was to investigate how incident 

falls could be predicted by objective measures of postural sway. The study concluded that 

objective measures of postural sway are independent predictors of incident falls in 

community-dwelling older men and women. This risk was increased by 75%-90% for fallers 

as compared to the non-fallers in the highest quintile of center of pressure sway length.24 

 

A study was done in the year 2011 on the Relationship between force platform and two 

functional tests for measuring balance in the elderly by Andre W. O. Gil, Marcio R. Oliveira, 

et al. The purpose of the study was to correlate the force platform measurements with two 



functional tests (one-leg standing test and a functional agility/dynamic balance test). The 

study showed a weak association between them and thus supported the notion that functional 

tests do not necessarily provide the same information as force platforms regarding balance 

mechanisms.33 

 

A study on evaluation of standing balance of the elderly with different balance abilities by 

using Kinect and Wii Balance Board (Korean Journal of Sport Biomechanics) was done by 

Seung Tae Yang, Jung Woo Seo, et al. in the year 2016. It was found that root mean square 

(RMS), mean distance (MDIST) and range of distance (ROD) in the Medio-Lateral direction 

had strong negative correlations with Berg Balance Scale scores and are appropriate 

parameters for quantitatively assessing standing balance of the elderly using Kinect and Wii 

Balance Board. The study thus concluded that simple standing balance of the elderly can be 

measured using Kinect and Wii Balance Board which are easy to carry out, low-cost and easy 

to use.34 

 

A study on correlation between center of pressure (COP) measures driven from Wii Balance 

Board and Force Platform (Asian Journal of Sports Medicine) by Ladan Zakeri, Ali Asghar 

Jamebozorgi and Amir Hossein Kahlaee was done in the year 2017. The study aimed to 

compare the COP path length and displacement range in antero-posterior (AP) direction 

obtained from Wii Balance Board and Bertec Force Platform during postural tasks with 

different levels of difficulty. Both these devices showed acceptable reliability. Also, the 

difference between the measurements of the two devices was found to be highly variable 

without any significant systematic bias.22 

 

A study was done to compare field balance tests: - Berg Balance Scale (BBS), Performance 

Oriented Mobility Assessment (POMA), Functional Reach (FR), and Timed Up and Go Test 

(TUGT) and Force Platform (Locomotor Apparatus in Exercise and Sports) by Renata Alyne 

Czajka Sabchuk, Paulo Cesar Barauce Bento, Andre Luiz Fellix Rodacki in the year 2012. 

The variables analyzed in the force platform were: - center of pressure displacement in the 

antero-posterior (AMP-AP) and medio-lateral direction (AMP-ML) and total sway of the 

center of pressure (TRAJ-CP). The study concluded that BBS and TUGT tests are preferred 



for evaluation of capacity and balance as they are simple, low-cost tests and more strongly 

associated to the results found on the force platform.27 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RESEARCH QUESTION: 

• Can center of pressure (COP) displacement on force plate be associated with 

Berg Balance Scale (BBS) for assessment of risk of falls in elderly diabetics? 

 

 

 

 

7.3 AIM AND OBJECTIVES OF THE STUDY:  

• To identify the association between force plate and BBS on assessment of risk 

of falls in elderly diabetics 

• To determine the accuracy of force plate measures of static stance in 

comparison with BBS 
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MATERIALS AND METHODS: 

8.1 SOURCE OF DATA:  SDM Medical college and Hospital, Dharwad Karnataka 

• Study subjects:     Diabetic elderly 

o Inclusion Criteria: 

➢ Community dwelling individuals  

➢ Age group 65-75 years 

➢ Participants with either gender 

➢ Individuals with diabetes (with and without diabetic peripheral neuropathy diagnosed 

by certified medical practitioner) 

➢ Minimum 5 years duration of diabetes14 

➢ Able to follow commands 

➢ Normal cognition (HMSE- 23 points)35 

 

o Exclusion Criteria:  

➢ Uncorrected visual/ hearing impairment 

➢ Neurologic pathology (e. g. Parkinson’s disease, stroke) 

➢ Orthopedic surgery to lower limbs (e. g amputations, total hip and knee surgeries, 

fractures) past 6 months 

➢ Advanced stages of osteoarthritis, rheumatoid arthritis, gout 

➢ Foot ulcers, cellulitis 

➢ Medications that could influence posture and/or gait 

➢ H/O vertigo 

➢ Terminal disease (e. g. cancer) 

 

• Study area: Shri Dharmasthala Manjunatheshwara College of Medical Sciences 

and Hospital, Dharwad, Karnataka, India 

• Study period:  1 year                    

  

 



8.2 METHODS OF COLLECTION OF DATA: 

• Study design:  Cross-sectional           

• Sample: All diabetic cases within 65-75year age group, minimum 5 years 

duration of diabetes who meet the inclusion criteria during the study period 

will be included. 

• Sampling procedure:  Ethical clearance for the study will be obtained from 

ethical committee of SDM College of Medical science and hospital, 

Dharwad. Participants willing to participate will be selected on the basis of 

inclusion and exclusion criteria. A written informed consent will be obtained 

from each participant before commencement of the study. 

Basic demographic data will be obtained from the participants. Medical 

history of participants will be noted. Hindi Mental State Examination 

(HMSE) scale will be used to screen participants for cognitive impairment 

(23/31)35. Michigan Neuropathy Screening Instrument (MNSI) will be used 

to screen for diabetic peripheral neuropathy (2/10)12.  

The outcome measures used will be Berg Balance Scale (BBS) and force 

plate. Force plate used in this study will be Am3 Footwork Pro. 

Orientation on the study procedure will be given to the participants. A 

detailed explanation of both the outcome measures i.e., the force plate and 

tasks included in BBS will be given to the participants.  

Participants will be instructed to properly wipe their feet with tissue and 

sterillium before standing barefoot on the force plate as even minute particles 

of mud can lead to errors in the measurements. Also, any metallic items 

(including toe rings) and any heavy items like phones, coins etc. should be 

removed before standing on the force plate which can add up to the weight. 

Participants will be told to look straight forward and breathe normally and 

not to simply shift their weight till the trial completes. 

Later, participants will be made to stand (eyes open) on force plate with feet 

wide apart (hip width) for 10 seconds to obtain the baseline values. Anterior-

Posterior displacement (AP) in sagittal plane and Medial-Lateral 

displacement (ML) in frontal plane of body will be studied on the force plate 



and noted. 3 trials will be done and average of the 3 values will be taken. 

After each trial, the system will be upgraded. Graphical representation of the 

results will be saved in a separate folder in the computer connected to the 

force plate. 

Next patients will be asked to perform all the items of BBS for assessing 

balance. Safety and hygienic precautions will be taken. 

All the values will be entered in the data collection sheet for further analysis. 

 

• Study instrument:    

1. Data collection sheet 

2. Consent form 

3. Stadiometer  

4. Weighing machine 

5. Berg Balance Scale 

6. Michigan Neuropathy Screening Instrument 

7. Hindi Mental State Examination Scale 

8. Force plate (Am3 Footwork Pro) 

9. Stopwatch 

10. Ruler of 2, 5 and 10 inches 

11. Chair (with and without armrests) of reasonable height 

12. Step or stool of average step height 

13. Knee hammer 

14. Tuning fork (128 Hz) 

15. Monofilament 

16. Stationary 

 

• Data collection: Convenient sample of 70 participants will be considered.  

Patients visiting SDM Hospital will be considered as participants for the 

study.  

• Study analysis:  Receiver Operating Characteristic (ROC) curve will be used 

to find the cut-off values of Am3 force plate. Further specificity and 



sensitivity will be found keeping BBS as standard measure. Data will be 

analyzed using SPSS version 20 

 

8.3 Does the study require any investigations or interventions to be conducted on 

patients or other humans or animals? (If so, please describe briefly) 

Yes, the participants will be assessed on BBS and force plate with all the safety and hygienic 

precautions. 

 

8.4 Has ethical clearance been obtained from ethical committee of your institution in 

case of 8.3?  

Ethical clearance has been obtained.                   
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CONSENT FORM 

 

O.P/I. P No: 

Sr. No. of the study subject: 

Title: “Association Between Center Of Pressure (COP) Displacement And Berg Balance 

Scale On Risk Of Falls In Elderly Diabetics”. 

Name of the Principal Investigator: 

Contact No: 

I Ms. /Mr., ______________ exercise my free power of choice, hereby giving my consent to 

be included as a subject in the study mentioned above. I have been informed to my 

satisfaction, the purpose, the importance and the method of the study in my own language by 

the physiotherapist and a copy of information sheet has been given to me. I have been 

explained in detail about the Scales and Tests which will be used in the study. I confirm that I 

have understood the above study which will be conducted over a period of 1 year, and I have 

the opportunity to ask questions. I am also aware about my right to opt myself out of the 

study at any time during the course of the study without having to give any reasons, without 

my medical care or legal rights being affected. I agree to adhere to the physiotherapist’s 

instructions and to co-operate fully with those conducting the study and inform them in case 

of any untoward experience. I agree to restrict the use of any data or results that arise from 

the study provided and such a use is only for scientific purpose(s) and publications. I fully 

consent to participate in the above study. 

                                                                                                                                                                    

Date: 

                                                                                                                                                                    

Place: 

________________________ 

(Signature/ Left thumb impression.) 

Name of the Participant: ___________________. 

Son/Daughter/Spouse of: ___________________. 



Complete Postal Address: 

______________________________________________________. 

This is to certify that the above consent has been obtained in my presence. 

________________________                                                                                                             

Date: 

(Signature of the Principal Investigator)                                                             Place 

 

1. Witness-1                                                                                                     2. Witness-2 

Signature-                                                                                                             Signature- 

Name-                                                                                                                   Name- 

Address-                                                                                                                Address- 

                                            

 

 

 

 

 

 

 

 

 

 

 

                                                                   

 

 

 



M¦àUÉ ¥ÀvÀæ  

  

¨sÁVzÁgÀgÀPÀæªÀÄ ¸ÀASÉå:  

   

²Ã¶ðPÉ: ªÀÄzsÀÄªÉÄÃºÀ ªÀÈzÀÞgÀ°è ¸ÉAlgï D¥sï ¥Éæ±Àgï£À ¸ÀÜ¼ÁAvÀgÀ ºÁUÀÆ §UÀð 

¨Áå¯É£ïì ¸ÉÌÃ¯ï£À ¥ÀgÀ¸ÀàgÀ ¸ÀA§AzsÀªÀ£ÀÄß ©Ã¼ÀÄªÀ C¥ÁAiÀÄzÀ ªÉÄÃ¯É DUÀÄªÀ 

¥ÀjuÁªÀÄzÀ CzsÀåAiÀÄ£À.  

   

£Á£ÀÄ PÀÄ/PÀÄªÀiÁj/²æÃ/²æÃªÀÄw____________          ºÉtÄÚ/UÀAqÀÄ              

__________________ ªÀAiÀÄ¸ÀÄì, F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸À®Ä ºÁUÀÆ »ÃUÉ zÉÆgÉvÀ ªÀiÁ»wAiÀÄ£ÀÄß 

¥ÀæPÀn¸À®Ä £À£Àß ¸ÀA¥ÀÆtðM¦àUÉAiÀÄ£ÀÄß F M¦àUÉ ¥ÀvÀæzÀ ªÀÄÆ®PÀ w½¸ÀÄvÉÛÃ£É. £À£ÀUÉ ¸ÀA¨sÀzÀ¥ÀlÖ 

¦¹AiÉÆÃxÉgÀ¦¸ïÖ ªÀw¬ÄAzÀ F CzsÀåAiÀÄ£ÀzÀ GzÉÝÃ±À ºÁUÀÆ «zsÁ£ÀªÀÅ £À£ÀUÉ w½¢zÉ. AiÀiÁªÀÅzÉ 

¸ÀªÀÄAiÀÄzÀ°è ºÁUÀÆ AiÀiÁªÀÅzÉ PÁgÀtªÀ£ÀÄß w½¸ÀzÉ, £À£Àß£ÀÄß £Á£ÀÄ F CzsÀåAiÀÄ£À¢AzÀ »AzÉ vÉUÉzÀÄPÉÆ¼ÀÄîªÀ 

C¢üPÁgÀ«zÉ JAzÀÄ w½¸À¯ÁVzÉ. £Á£ÀÄ ¦¹AiÉÆÃxÉgÀ¦¸ïÖ w½¹zÀ ¸ÀÆZÀ£ÉUÀ½UÉ ¨sÀzÀÝ£ÁV ¸ÀA¥ÀÆtð 

¸ÀºÀPÁgÀªÀ£ÀÄß  

¤ÃqÀÄvÉÛÃ£É.  

  

_____________  

(¸À»/JqÀ ºÉ§âgÀ¼ÀÄ UÀÄgÀÄvÀÄ)                              ¢£ÁAPÀ:  

                                                  ¸ÀÜ¼À:   

¨sÁVzÁgÀgÀ ºÉ¸ÀgÀÄ:  

¥ÀÆtð «¼Á¸À:  

F ªÉÄÃ¯É w½¹zÀ M¦àUÉ ¥ÀvÀæªÀÅ £À£Àß G¥À¹ÜwAiÀÄ°èvÉUÉzÀÄPÉÆ¼Àî¯ÁVzÉ.  

  

¢£ÁAPÀ:  

   

(vÀ¤SÉzÁgÀgÀ ¸À»)                                     ¸ÀÜ¼À:   

¸ÁQëzÁgÀ-1                                         ¸ÁQëzÁgÀ-2  

                                                 ºÉ¸ÀgÀÄ:                                                     

ºÉ¸ÀgÀÄ:                                  

¸À»:                                               ¸À»:   

  

 

 



INFORMATION FOR PARTICIPANTS OF THE STUDY. 

Dear volunteers, 

We welcome you and thank you for your keen interest in participation in this research 

project. Before you participate in this study, it is important for you to understand why this 

research is being carried out. This form will provide you with all the relevant details of this 

research. It will explain the nature, the purpose, the benefits, the risks, discomforts, the 

precautions and the information about how this project will be carried out. It is important that 

you read and understand the contents of the form carefully. This form will contain certain 

scientific terms and hence, if you have any doubts or if you want more information you are 

free to ask the study personnel or the contact person mentioned below before you give your 

consent and also at any time during the entire course of the project. 

1. Project Title: Association Between Center Of Pressure (COP) Displacement And 

Berg Balance Scale (BBS) On Risk Of Falls In Elderly Diabetics 

 

2. Department and Institute: S.D.M College of Physiotherapy, Sattur, Dharwad 

 

3. Name of the investigator: Shreya Girish Saokar M.P.T. (Community Physiotherapy) 

 

4. What is the purpose of this project/study? 

To identify the association between center of pressure displacement (objective 

measure) and Berg Balance Scale (subjective measure) on risk of falls in elderly 

diabetics 

 

5. What is the selection procedure of the participants? (Inclusion and Exclusion 

criteria). 

Participants will be those who are visiting SDM Hospital.  

 

Inclusion Criteria      

➢ Community- dwelling individuals  

➢ Age group 65-75 years 

➢ Participants with either gender 

➢ Individuals with diabetes (with and without diabetic peripheral neuropathy 

diagnosed by certified medical practitioner) 



➢ Minimum 5 years duration of diabetes 

➢ Able to follow commands 

➢  Normal cognition (HMSE-23 points) 

 

Exclusion Criteria   

➢ Uncorrected visual/ hearing impairment 

➢  Neurologic pathology (e.g., Parkinson’s disease, stroke) 

➢ Orthopedic surgery to lower limbs (e.g., amputations, total hip and knee 

surgeries, fractures) past 6 months 

➢ Advanced stages of osteoarthritis, rheumatoid arthritis, gout 

➢  Foot ulcers, cellulitis 

➢  Medications that could influence posture and/or gait 

➢ H/O vertigo 

➢ Terminal disease (e.g., cancer) 

 

6. How will it be carried out? (Procedure of the study) 

Participants will be briefed about the purpose of the study, the tests used and consent 

form will be given to them. Before standing on the force plate, participants will be 

instructed to clean their feet properly with sterillium and tissue and to remove any 

metallic items (including toe rings) and any heavy items like phones, coins etc. 

Participants will be told to stand with feet wide apart (hip width) with eyes open. 

Participants will be told to look straight forward and breathe normally and not to 

simply shift their weight till the trial completes. 

 

7. What are the responsibilities of the participants? 

Participants must agree to adhere to the principal investigator instructions and 

cooperate fully with those conducting the study and inform the principal investigator 

in case of any untoward experience.  

 

8. What are the expected risks of the participants? 

As such no risks are expected, but in case the patients feel exhausted while 

performing the tests, the tests will be terminated and appropriate measures will be 

taken care of by the principal investigator.  



 

9. Whether my participation in this study be confidential?  

Yes, the participant’s privacy and confidentiality will be maintained during and after 

the completion of the study. 

 

10. Can I withdraw from the study at any time during the study period? 

Yes, the participants can opt out of the study at any given time during the course of 

the study. 

 

11. If there is any new findings/ information, will I be informed? 

Yes, participants will be informed about new findings/information of the study. 

 

12. What happens in case of study related injury? 

In case of any study related injury, appropriate measures will be taken care of by the 

principal investigator. 

 

13. Whether my participation in the study will cause any additional financial 

burden? 

No additional financial burden will be borne by the participant. 

 

14. Permission for publication? 

Results obtained after a study may be published for scientific purpose. However, 

identity is not disclosed even after the study or participation.  

 

For any study related queries, you are free to contact, 

1. Ms. Shreya Girish Saokar BPT, (M.P.T) (CBR), 

SDM College of Physiotherapy, 

Manjushri Nagar, Sattur, 

Dharwad- 580009 

Contact No: 9420026924 

Email id: shreya22saokar@gmail.com  

 

mailto:shreya22saokar@gmail.com


 

2. Dr. Salima Bijapuri BPT, MPT. (Ph.D.) 

Associate Professor. 

SDM College of Physiotherapy, 

Manjushri Nagar, Sattur, 

Dharwad- 580009 

Karnataka, India 

Contact No: 7760580737 

Email id: drsalimamulla@gmail.com 

 

Place: - 

Signature of the Investigator: - 

Date: - 

Witness: - 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:drsalimamulla@gmail.com


¨sÁVzÁgÀjUÉ CzsÀåAiÀÄ£ÀzÀ §UÉÎ ªÀiÁ»w 

 

ªÀiÁ£Àå ¨sÁVzÁgÀgÉ, 

 

D¸ÀQÛ ªÀ»¹ F AiÉÆÃd£ÉAiÀÄ°è ¥Á®ÄUÉÆArgÀÄªÀ ¤ªÀÄUÉ zsÀ£ÀåªÁzÀUÀ¼ÉÆA¢UÉ ¸ÁéUÀvÀ. ¤ÃªÀÅ F 

AiÉÆÃd£ÀAiÀÄ°è ¥Á¯ÉÆÎ¼ÀÄîªÀ ªÉÆzÀ®Ä F ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ ªÀÄºÀvÀéªÀ£ÀÄß ¤ªÀÄUÉ w½¸ÀÄªÀÅzÀÄ ¸ÀÆPÀÛ. 

 

F ¥ÀæwAiÀÄÄ ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ ¸ÀégÀÆ¥À, GzÉÝÃ±À, ¯Á¨sÀ, C¥ÁAiÀÄ, ªÀÄÄAeÁUÀævÉ ªÀÄvÀÄÛ ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ£ÀÄß 

PÉÊUÉÆ¼ÀÄîªÀ jÃwAiÀÄ §UÉUÉ ¸ÀÆPÀÛªÁzÀ ªÀiÁ»wUÀ¼À£ÀÄß ¤ÃqÀÄvÀÛzÉ. 

 

¤ÃªÀÅ F ¥ÀæwAiÀÄ°èAiÀÄ ªÀiÁ»wAiÀÄ£ÀÄß N¢ w½zÀÄPÉÆ¼ÀÄîªÀÅzÀÄ Cw ªÀÄºÀvÀézÁÝVzÉ. F ¥ÀæwAiÀÄÄ PÉ®ªÉÇAzÀÄ 

ªÉÊeÁÕ¤PÀ ±À§ÝUÀ¼À£ÀÄß M¼ÀUÉÆArgÀÄªÀÅzÀjAzÀ ¤ªÀÄUÉ AiÀiÁªÀÅzÉ jÃwAiÀÄ ¸ÀAzÉÃºÀ«zÀÝ°è CxÀªÁ ºÉaÑ£À 

ªÀiÁ»w ¨ÉÃPÁzÀ°è ¤ÃªÀÅ ¤ªÀÄä §UÉÎ ªÀiÁ»w ¥ÀqÉAiÀÄ®Ä EaÑ¹gÀÄªÀ ªÀåQÛAiÉÆ¢UÉ CxÀªÁ PÉ¼ÀUÉ ¸ÀÆa¹gÀÄªÀ 

ªÀåQÛAiÀÄ£ÀÄß PÉÃ½ ¤ªÀÄä M¦àUÉAiÀÄ£ÀÄß PÉÆqÀ§ºÀÄzÁVzÉ. 

 

1- ¸ÀA±ÉÆÃzsÀ£ÉAiÀÄ ²Ã¶ðPÉ: ªÀÄzsÀÄªÉÄÃºÀ ªÀÈzÀÞgÀ°è ¸ÉAlgï D¥sï ¥Éæ±Àgï£À ¸ÀÜ¼ÁAvÀgÀ ºÁUÀÆ §UÀð ¨Áå¯É£ïì 

¸ÉÌÃ¯ï£À ¥ÀgÀ¸ÀàgÀ ¸ÀA§AzsÀªÀ£ÀÄß ©Ã¼ÀÄªÀ C¥ÁAiÀÄzÀ ªÉÄÃ¯É DUÀÄªÀ ¥ÀjuÁªÀÄzÀ CzsÀåAiÀÄ£À. 

 

2- ¸ÀA¸ÉÜ ªÀÄvÀÄÛ «¨sÁUÀ? 

 J¸ï r JªÀiï PÁ¯ÉdÄ ¦¹AiÉÆÃxÉgÀ¦, ¸ÀvÀÆÛgÀÄ, zÁgÀªÁqÀ. 

 

3- ¸ÀA±ÉÆÃzsÀPÀgÀ ºÉ¸ÀgÀÄ? 

 PÀÄªÀiÁj. ±ÉæÃAiÀiÁ VjÃ±ï ¸ËPÁgï, (JA.¦.n PÀªÀÄå¤n ¦¹AiÉÆÃxÉgÀ¦)  

 

4- CzsÀåAiÀÄ£ÀzÀ GzÉÝÃ±À? 

 ªÀÄzsÀÄªÉÄÃºÀ ªÀÈzÀÞgÀ°è ¸ÉAlgï D¥sï ¥Éæ±Àgï£À ¸ÀÜ¼ÁAvÀgÀ ºÁUÀÆ §UÀð ¨Áå¯É£ïì ¸ÉÌÃ¯ï£À ¥ÀgÀ¸ÀàgÀ 

¸ÀA§AzsÀªÀ£ÀÄß ©Ã¼ÀÄªÀ C¥ÁAiÀÄzÀ ªÉÄÃ¯É DUÀÄªÀ ¥ÀjuÁªÀÄzÀ CzsÀåAiÀÄ£À. 

 

 

 

 

 



5- ¥Á¯ÉÆÎ¼ÀÄîªÀ ªÀåQÛAiÀÄ DAiÉÄÌAiÀÄ «zsÁ£À? 

¸ÉÃ¥ÀðqÉ ªÀiÁ£ÀzÀAqÀUÀ¼À ¥ÀæPÁgÀ F CzsÀåAiÀÄ£ÀzÀ°è ¸ÀªÀÄÄzÁAiÀÄ ªÁ¹UÀ¼ÀÄ, 65-75 ªÀAiÀÄ¸ÀÌgÀÄ, ªÀÄzsÀÄªÉÄÃºÀ 

gÉÆÃVUÀ¼ÀÄ ( £ÀÆågÉÆÃ¥Àw¬ÄAzÀ §¼À®ÄwÛgÀÄªÀªÀgÀÄ ºÁUÀÆ £ÀÆågÉÆÃ¥Àw¬ÄAzÀ  §¼À®zÉ¬ÄgÀÄªÀªÀgÀÄ), PÀ¤µÀ× 

5 ªÀµÀð ªÀÄzsÀÄªÉÄÃºÀ¢AzÀ §¼À®ÄwÛgÀÄªÀªÀgÀÄ 

DeÉÕAiÀÄ£ÀÄß ¥Á°¸À®Ä AiÉÆÃUÀågÁzÀªÀgÀÄ, ¸ÁªÀiÁ£Àå CjªÀÅ ºÉÆA¢gÀÄªÀªÀgÀ£ÀÄß, ºÉAUÀ¸ÀgÀÄ ºÁUÀÆ UÀAqÀ¸ÀgÀÄ 

E§âgÀÆ, ¥Á®ÄUÉÆ¼Àî§ºÀÄzÀÄ. 

 

¥ÀævÉåÃQ¸ÀÄªÀ ªÀiÁ£ÀzÀAqÀUÀ¼À ¥ÀæPÁgÀ ¥ÁzÀzÀ°è ºÀÄtÄÚ ¸É®Ä¯ÉÊn¸ï EgÀÄªÀªÀgÀÄ ±ÀæªÀt ºÁUÀÆ 

zÀÈ¶×zÉÆÃµÀ«gÀÄªÀªÀgÀÄ, £ÀgÀgÉÆÃUÀzÀ vÉÆAzÀgÉ, AiÀiÁªÀÅzÉ PÁ°£À AiÀÄ®Ä©£À vÉÆAzÀgÉ, ¸ÀA¢üªÁvÀ, vÀ¯É 

¸ÀÄvÀÄÛªÀÅzÀÄ, PÁå£ïìgï gÉÆÃVUÀ¼ÀÄ F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄªÀAw®è. 

 

6- CzsÀåAiÀÄ£ÀzÀ «zsÁ£À? 

F CzsÀåAiÀÄ£ÀzÀ°è ¥sÉÆÃgÀì ¥ÉèÃlß°è ¤®ÄèªÀ ªÀÄÄ£Àß ¨sÁVzÁgÀgÀÄ vÀªÀÄä ¥ÁzÀUÀ¼À£ÀÄß ¸ÀéZÀÒªÁV vÉÆ¼ÉAiÀÄ¨ÉÃPÀÄ 

ºÁUÀÆ AiÀiÁªÀÅzÉ ¯ÉÆÃºÀzÀ ªÀ¸ÀÄÛ ºÁUÀÆ ¥sÉÆÃ£ï, £ÁtåUÀ¼À£ÀÄß vÉUÉ¢qÀ¨ÉÃPÀÄ. ¨sÁVzÁgÀgÀÄ vÀªÀÄä 

¥ÁzÀUÀ¼À£ÀÄß ¸Àé®à zÀÆgÀ«lÄÖ PÀtÚ£ÀÄß vÉgÉzÀÄ ¤®è¨ÉÃPÀÄ. ¨sÁVzÁgÀgÀÄ £ÉÃgÀªÁV ¸ÀªÀÄ zÀÈ¶×AiÀÄ°è 

¸ÁªÀiÁ£ÀåªÁV G¹gÁqÀÄvÁÛ ¤®è¨ÉÃPÀÄ (JqÀ ºÁUÀÆ §®PÉÌ eÉÆÃ°ºÉÆÃUÀ¨ÁgÀzÀÄ). 

 

7- ¨sÁVzÁgÀgÀ dªÁ¨ÁÝjUÀ¼ÀÄ? 

¨sÁUÀªÀ»¸ÀÄªÀªÀgÀ ¥ÀæªÀÄÄR vÀ¤SÁ¢üPÁj ¸ÀÆZÀ£ÉUÀ½UÉ §zÀÞgÁVgÀ¨ÉÃPÀÄ ªÀÄvÀÄÛ CzsÀåAiÀÄ£À £ÀqÉ¸ÀÄªÀªÀgÉÆA¢UÉ 

¸ÀA¥ÀÆtðªÁV ¸ÀºÀQj¸À¨ÉÃPÀÄ.  

 

8- ¨sÁVzÁgÀjUÁUÀÄªÀ zÀÄµÀàjuÁªÀÄUÀ¼ÀÄ? 

F CzsÀåAiÀÄ£ÀzÀ°è ¨sÁUÀªÀ»¸ÀÄªÀÅzÀjAzÀ ¤ªÀÄUÉ AiÀiÁªÀÅzÉ C¥ÁAiÀÄ«gÀÄªÀÅ¢®è. CzsÀåAiÀÄ£ÀzÀ ¸ÀªÀÄAiÀÄzÀ°è 

¨sÁVzÁgÀjUÉ vÀÄA¨Á C£Á£ÀÄPÀÆ®ªÁzÀÝ°è, D PÀëtzÀ°èAiÉÄÃ D QæAiÉÄAiÀÄ£ÀÄß PÉÆ£ÉUÉÆ½¸À¯ÁUÀÄªÀÅzÀÄ ºÁUÀÆ 

¨sÁVzÁgÀjUÉ K£ÁzÀgÀÄ C¥ÁAiÀÄªÁzÀ°è vÀ¤SÉzÁgÀgÀÄ dªÁ¨ÁÞjAiÀÄ£ÀÄß ªÀ»¹PÉÆ¼ÀÄîvÁÛgÉ. 

 

9- CzÀåAiÀÄ£ÀzÀ°è vÉÆqÀVzÀ ¨sÁVzÁgÀjUÉ UË¥ÀåªÁVqÀ¯ÁUÀÄvÀÛzÉAiÉÄ?  

ºËzÀÄ. ¨sÁVzÁgÀgÀ ªÀåQÛUÀvÀ UË¥ÀåvÉAiÀÄ£ÀÄß CzsÀåAiÀÄ£ÀzÀ ªÉÃ¼ÉAiÀÄ°è ºÁUÀÆ £ÀAvÀgÀªÀÇ PÁAiÀÄ¯ÁUÀÄvÀÛzÉ'. 

 

10- £À£ÀUÉ CzsÀåAiÀÄ£ÀzÀ £ÀqÀÄªÉ »AzÉ ¸ÀjAiÀÄ®Ä CªÀPÁ±À«zÉAiÉÄÃ?  

ºËzÀÄ. ¨sÁVzÁgÀgÀÄ CzsÀåAiÀÄ£ÀzÀ £ÀqÀÄªÉ AiÀiÁªÀÅzÉ ¸ÀªÀÄAiÀÄzÀ°è »AzÀPÉÌ ¸ÀjAiÀÄ§ºÀÄzÁVzÉ. 

 

11- MAzÀÄ ªÉÃ¼É ºÉÆ¸À ªÀiÁ»w zÉÆgÉvÀ°è £ÀªÀÄUÉ w½¸À¯ÁVvÀÛzÉAiÉÄÃ?  

ºËzÀÄ. ºÉÆ¸À ªÀiÁ»w zÉÆgÉvÀ°è ¨sÁVzÁgÀjUÉ w½¸À¯ÁUÀÄvÀÛzÉ. 



12- CzsÀåAiÀÄ£ÀzÀ ¸ÀªÀÄAiÀÄzÀ°è AiÀiÁªÀÅzÉÃ C¥ÀWÁvÀªÁzÀ°è K£ÁUÀÄvÀÛzÉ?  

ಯಾವುದೇ ಅಧ್ಯ ಯನಕೆ್ಕ  ಸಂಬಂಧಿಸಿದ ಗಾಯದ ಸಂದರ್ಭದಲಿ್ಲ , ಸೂಕ್ತ  ಕ್ರ ಮಗಳನ್ನು  ಪ್ರ ಧಾನ ತನಿಖಾಧಿಕಾರಿ 

ನೋಡಿಕೊಳ್ಳು ತ್ತತ ರೆ. 

 

13- £À£Àß ¨sÁVzÁjPÉAiÀÄÄ AiÀiÁªÀÅzÉ ºÀtPÁ¹£À ºÉÆgÉAiÀÄ£ÀÄß vÀgÀÄªÀÅzÉ?  

E®è, AiÀiÁªÀÅzÉ ºÀtPÁ¹£À ºÉÆgÉAiÀÄÄ ¨sÁVzÁgÀjUÉ EgÀÄªÀÅ¢®è. 

 

14- ¥ÀæPÁ±À£ÀPÉÌ C£ÀÄªÀÄw? 

 CzsÀåAiÀÄ£ÀzÀ £ÀAvÀgÀ ¥ÀqÉAiÀÄ¯ÁzÀ ¥sÀ°vÁA±ÀªÀ£ÀÄß ¥ÀæPÁ±À£ÀUÉÆ½¸À¯ÁUÀÄvÀÛzÉ. DzÀgÉ ¨sÁVzÁgÀgÀ UÀÄgÀÄvÀ£ÀÄß 

§»gÀAUÀ¥Àr¸À¯ÁUÀÄªÀÅ¢®è. 
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¸ÀA¥ÀQð¸À¨ÉÃPÁzÀ ºÉ¸ÀgÀÄ ºÁUÀÆ ¥ÉÆÃ.£ÀA: 

1- PÀÄªÀiÁj. ±ÉæÃAiÀiÁ VjÃ±ï ¸ËPÁgï 

   J¸ï r JªÀiï PÁ¯ÉdÄ, ¦¹AiÉÆÃxÉgÀ¦, 

   ¸ÀvÀÆÛgÀ, zsÁgÀªÁqÀ. 580009 

   PÀ£ÁðlPÀ, EArAiÀiÁ. 

   ªÉÆ.£ÀA- 7848971261 

   EªÉÄÃ¯ï Lr- shreya22saokar@gmail.com 

  

 

2- qÁ. ¸À°ÃªÀiÁ ©eÁ¥ÀÄj 

   C¸ÉÆÃ¹AiÉÄÃmï ¥ÉÆæÃ¥sÉ¸Àgï 

   J¸ï r JªÀiï PÁ¯ÉdÄ, ¦¹AiÉÆÃxÉgÀ¦,  

   ¸ÀvÀÆÛgÀ, zsÁgÀªÁqÀ. 580009 

   PÀ£ÁðlPÀ, EArAiÀiÁ. 

  ªÉÆ.£ÀA- 08362462253 

   EªÉÄÃ¯ï Lr-drsalimamulla@gmail.com 
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      DATA COLLECTION SHEET: 

Date: 

IP/OP. No.  

DEMOGRAPHIC DATA: 

o Name - 

o Age- 

o Gender- 

o Occupation- 

o Educational level- 

o Height (in cms)- 

o Weight (in kgs)- 

o BMI (kg/m2)- 

o Address- 

o Suburb- 

o Postcode- 

o Phone No- 

PAST MEDICAL HISTORY: 

o Diabetes since ---------- years 

MEDICAL HISTORY: 

o Other co-existing medical conditions: 

o Whether on oral anti-diabetic drugs – YES/NO 

o Whether insulin dependent – YES/NO 

MEDICATION HISTORY: 

Please list any medications you are currently taking 

MEDICATION DOSE  REASON 

   

   

   



COGNITIVE SCREENING: 

o HMSE score- 

FALLS HISTORY: 

o Whether there was a fall- YES/NO 

o Details-  

SCREENING FOR DIABETIC NEUROPATHY: 

o MNSI score 

BALANCE ASSESSMENT: 

o BBS score- 

FORCE PLATE ANALYSIS: 

Static double limb support (EO) 

                      BODY – AP displacement: Trial 1 (10 secs)- __________ (in cms) 

             : Trial 2 (10 secs)- __________ (in cms) 

                                                    : Trial 3 (10 secs)- __________ (in cms) 

                                                     AVERAGE-         __________ (in cms) 

                                  -ML displacement: Trial 1 (10secs)-   __________ (in cms) 

                                                                : Trial 2 (10 secs)- __________ (in cms) 

                                                                : Trial 3 (10 secs)- __________ (in cms) 

                                                                 AVERAGE-         __________ (in cms) 

 

 

 

 

 

 

  



Berg Balance Scale 

1. SITTING TO STANDING 

INSTRUCTIONS: Please stand up. Try not to use your hand for support. 

()4 able to stand without using hands and stabilize independently 

() 3 able to stand independently using hands 

() 2 able to stand using hands after several tries 

() 1 needs minimal aid to stand or stabilize 

() 0 needs moderate or maximal assist to stand 

2. STANDING UNSUPPORTED 

INSTRUCTIONS: Please stand for two minutes without holding on. 

() 4 able to stand safely for 2 minutes 

() 3 able to stand 2 minutes with supervision 

() 2 able to stand 30 seconds unsupported 

() 1 need several tries to stand 30 seconds unsupported 

() 0 unable to stand 30 seconds unsupported 

If a subject is able to stand 2 minutes unsupported, score full points for sitting 

unsupported. Proceed to item #4. 

3. SITTING WITH BACK UNSUPPORTED BUT FEET SUPPORTED ON FLOOR 

OR ON A STOOL 

INSTRUCTIONS: Please sit with arms folded for 2 minutes. 

() 4 able to sit safely and securely for 2 minutes 

() 3 able to sit 2 minutes under supervision 

() 2 able to able to sit 30 seconds 

() 1 able to sit 10 seconds 

() 0 unable to sit without support 10 seconds 

  



4. STANDING TO SITTING 

INSTRUCTIONS: Please sit down. 

() 4 sits safely with minimal use of hands 

() 3 controls descent by using hands 

() 2 uses back of legs against chair to control descent 

() 1 sits independently but has uncontrolled descent 

() 0 needs assist to sit 

5. TRANSFERS 

INSTRUCTIONS: Arrange chair(s) for pivot transfer. Ask subject to transfer one way 

toward a seat with armrests and one way toward a 

seat without armrests. You may use two chairs (one with and one without armrests) or 

a bed and a chair. 

() 4 able to transfer safely with minor use of hands 

() 3 able to transfer safely definite need of hands 

() 2 able to transfer with verbal cuing and/or supervision 

() 1 need one person to assist 

() 0 needs two people to assist or supervise to be safe 

6. STANDING UNSUPPORTED WITH EYES CLOSED 

INSTRUCTIONS: Please close your eyes and stand still for 10 seconds. 

() 4 able to stand 10 seconds safely 

() 3 able to stand 10 seconds with supervision 

() 2 able to stand 3 seconds 

() 1 unable to keep eyes closed 3 seconds but stays safely 

() 0 needs help to keep from falling 

  



7. STANDING UNSUPPORTED WITH FEET TOGETHER 

INSTRUCTIONS: Place your feet together and stand without holding on. 

() 4 able to place feet together independently and stand 1 minute safely 

() 3 able to place feet together independently and stand 1 minute with supervision 

() 2 able to place feet together independently but unable to hold for 30 seconds 

() 1 needs help to attain position but able to stand 15 seconds feet together 

() 0 needs help to attain position and unable to hold for 15 seconds 

 

8. REACHING FORWARD WITH OUTSTRETCHED ARM WHILE STANDING 

INSTRUCTIONS: Lift arm to 90 degrees. Stretch out your fingers and reach forward 

as far as you can. (Examiner places a ruler at the end 

of fingertips when arm is at 90 degrees. Fingers should not touch the ruler while 

reaching forward. The recorded measure is the distance 

forward that the fingers reach while the subject is in the most forward lean position. 

When possible, ask subject to use both arms when 

reaching to avoid rotation of the trunk.) 

() 4 can reach forward confidently 25 cm (10 inches) 

() 3 can reach forward 12 cm (5 inches) 

() 2 can reach forward 5 cm (2 inches) 

() 1 reaches forward but needs supervision 

() 0 loses balance while trying/requires external support 

9. PICK UP OBJECT FROM THE FLOOR FROM A STANDING POSITION 

INSTRUCTIONS: Pick up the shoe/slipper, which is place in front of your feet. 

() 4 able to pick up slipper safely and easily 

() 3 able to pick up slipper but needs supervision 

() 2 unable to pick up but reaches 2-5 cm (1-2 inches) from slipper and keeps balance 

independently 



() 1 unable to pick up and needs supervision while trying 

() 0 unable to try/needs assist to keep from losing balance or falling 

10. TURNING TO LOOK BEHIND OVER LEFT AND RIGHT SHOULDERS 

WHILE STANDING 

INSTRUCTIONS: Turn to look directly behind you over toward the left shoulder. 

Repeat to the right. Examiner may pick an object to look 

at directly behind the subject to encourage a better twist turn. 

() 4 looks behind from both sides and weight shifts well 

() 3 looks behind one side only other side shows less weight shift 

() 2 turns sideways only but maintains balance 

() 1 needs supervision when turning 

() 0 needs assist to keep from losing balance or falling 

11. TURN 360 DEGREES 

INSTRUCTIONS: Turn completely around in a full circle. Pause. Then turn a full 

circle in the other direction. 

() 4 able to turn 360 degrees safely in 4 seconds or less 

() 3 able to turn 360 degrees safely one side only 4 seconds or less 

() 2 able to turn 360 degrees safely but slowly 

() 1 needs close supervision or verbal cuing 

() 0 needs assistance while turning 

12. PLACE ALTERNATE FOOT ON STEP OR STOOL WHILE STANDING 

UNSUPPORTED 

INSTRUCTIONS: Place each foot alternately on the step/stool. Continue until each 

foot has touch the step/stool four times. 

() 4 able to stand independently and safely and complete 8 steps in 20 seconds 

() 3 able to stand independently and complete 8 steps in > 20 seconds 

() 2 able to complete 4 steps without aid with supervision 



() 1 able to complete > 2 steps need minimal assist 

() 0 needs assistance to keep from falling/unable to try 

13. STANDING UNSUPPORTED ONE FOOT IN FRONT 

INSTRUCTIONS: (DEMONSTRATE TO SUBJECT) Place one foot directly in front 

of the other. If you feel that you cannot place your foot 

directly in front, try to step far enough ahead that the heel of your forward foot is 

ahead of the toes of the other foot. (To score 3 points, the 

length of the step should exceed the length of the other foot and the width of the 

stance should approximate the subject’s normal stride 

width.) 

() 4 able to place foot tandem independently and hold 30 seconds 

() 3 able to place foot ahead independently and hold 30 seconds 

() 2 able to take small step independently and hold 30 seconds 

() 1 needs help to step but can hold 15 seconds 

() 0 loses balance while stepping or standing 

14. STANDING ON ONE LEG 

INSTRUCTIONS: Stand on one leg as long as you can without holding on. 

() 4 able to lift leg independently and hold > 10 seconds 

() 3 able to lift leg independently and hold 5-10 seconds 

() 2 able to lift leg independently and hold ≥ 3 seconds 

() 1 tries to lift leg unable to hold 3 seconds but remains standing independently. 

() 0 unable to try of needs assist to prevent fall 

() TOTAL SCORE (Maximum = 56) 

 

 

 

 



 

 

 

 

 

 

 

 



 

 

 

 

 

 

  



HINDI MENTAL STATE EXAMINATION (HMSE)  

                                                                           Correct/R   Wrong   
1. Is it morning or afternoon or evening?                      1                  0  

  

2. What day of the week is today?                                  1                  0  

  

3. What date is it today?                                                  1                  0   

4. Which month is today?                                                1                  0   

5. What season of the year is this?                                  1                  0  

  

6. Under which post office does your village come?      1                  0  

  

7. Which district does your village fall under?              1                  0  

  

8.  Which village are you from?        

  

 1     0  

9.  Which block (If village has only blocks)    

  

                                OR   

      Which numbered area is this?  

  

 1     0  

10. Which place is this?           

  

11. (I went to Delhi and brought three things –        

Mango, chair, and coin) Can you tell me what  

1    0  

       Are the three things I brought from Delhi?   

  

12. (a) Now can you tell me names of the days            

of the week starting from Sunday?  

1  2  3  

      (b) Now can you tell me names of the days   

backwards?  

  

1   2   3   4 5                            

13-15 What are the names of the three things              

Which I told you have brought from Delhi?  

1  2  3  

  

16. (Show the subject the wrist watch and pen) Can you tell me 

these objects?  

       (If yes, Items 17 & 18 apply)  

       (If No, Item 17(a) apply  



 Show him the wrist watch and say what is this  1   0  

                                      OR  

 17 (a). If necessary, Identification of watch by             Touching what is 

this?  

  

18. Show him the pen and say – What is this?    1    0  

                                  OR  

 18 (a). (If necessary) Identification of pen by              Touching what is 

this?  

  

19. Now I am going to say something, listen carefully and repeat it 

exactly as I say        after I finish  

      Phrase: “NEITHER THIS NOR THAT”    1    0  

  

20. Now look at my face and do exactly what   

      I do. Close your eyes?          1    0  

  

21. First you take the paper in your right hand,  

      then with your both hands, fold it into half  

      once and then give the paper back to me.    1  2  3  

  

22. Now say a line about your house?  

      (Something specifically about your houses)  

      NOT INCLUDED IN HMSE TOTAL  

      If given -1, Not given – 0.  

  

23. Here is a drawing, you must copy this   drawing exactly as shown in 

the space   provided here.  

       Score:  

       Must draw two four-sided figure =1  

       One figure should be mostly inside the other =2               

Orientation of the figures should be obviously appropriate =3   

  

  

                                                             Total score =        /31         
 



 


