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A B S T R A C T  

Background: Individuals with diabetes have an incremental risk of developing a number of 

complications and among them, the most prevalent complication is, diabetic neuropathy 

causing sensory and motor deficits resulting in balance impairments and increases the risk 

of fall. 

Objective: To determine the risk of fall in chronic type 2 diabetes mellitus. 

Methodology: A descriptive case series was conducted at Diabetic Out-Patient Unit of 

Ghurki Trust Teaching Hospital, Lahore. 59 diagnosed cases of chronic type 2 diabetes 

mellitus were recruited based on inclusion criteria. Each participant was questioned before 

conducting an assessment. The inclusion criteria were established neuropathy and patients 

having diabetes mellitus for at least ten years. Exclusion criteria were patients with recent 

onset of diabetes, rheumatic and musculoskeletal diseases which interfere with daily 

activities, neurological conditions which affects balance (Parkinson’s and Stroke) and 

severe pain. Data were recorded through interviews and balance test. Berg Balance Scale 

was used to assess the static and dynamic balance of the patients. 

Results: Mean age of the patients was 57.43±7.28 years. 19 (32.2%) of the patients were 

male and 40 (67.8%) patients were female. In a sample size of 59, 17(28.8%) patients 

were at high risk of falling, whereas 33 (55.9%) patients were at medium and 9 (15.3%) 

patients were at low risk of fall respectively. 

Conclusions: Greater numbers of patients with diabetic neuropathy have moderate risk of 

fall. 

Keywords: Balance impairments, Berg balance scale, Diabetes Mellitus type 2, Diabetic 

Neuropathy, Fall Risk. 

I n t r o d u c t i o n  

Diabetes is a complex disease which progressively 

affects multiple systems of the body. Sensory and motor deficits 

resulting from diabetes leads to balance impairments and other 

complications.1 

Lately, incidence of diabetes has witnessed an 

incremental trend. The International Diabetes Federation in 

2019 estimated that approximately 9.3% of the world population 

had diabetes, with type II making up 90% of the cases.2 The 

prevalence of diabetes is high in Pakistan, approximately 

14.62% individuals in 2019.3 

People with diabetes have an incremental risk of 

developing a number of complications and among them, the 

most prevalent complication is, diabetic neuropathy 

approximately 20-30% and up to 50% patients will eventually 

develop neuropathy along the course of their disease.4 Diabetic 

neuropathy is the debilitating complication  which is consorting 

with considerable morbidity, mortality and reduced quality of 

life.5 The most common clinical manifestation includes pain and 

sensory loss with typical glove and stocking pattern, which is 

followed by consequential motor deficits as the disease 

progress. 

Case Series  
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The loss of sensory perception secondary to diabetic 

neuropathy has a marked detrimental effect on balance; both 

static and dynamic.6 Balance is the skill which refers to center 

of gravity within the base of support.7  Balance control is a 

complex mechanism which involves the integration of 

somatosensory, visual and vestibular systems along with the 

structural and biomechanical components.8 

During an unexpected perturbation, somatosensory 

input response provides the early stabilization control, whereas 

the visual and vestibular system contributes to later 

components of the postural control response.9 Impairments in 

somatosensory system secondary to neuropathy results in 

substantial deficiencies in balance control.10 

Deterioration of proprioception and kinesthetic 

sensation secondary to diabetic neuropathy has marked 

detrimental effects on perception and stability, leading to 

impairments in locomotion.11 Deterioration of proprioceptive 

mechanisms resulting from diabetic neuropathy can escalate 

into faulty postural control mechanics including ankle, hip and 

stepping strategies and loss of coordination, which leads to 

impaired balance and increases the risk of falling.12 

Decrement in balance and altered walking pattern 

secondary to sensory and motor deficits, is the major cause of 

falls in older adults with the diabetic neuropathy. Fall is 

considered as the major health issue among older adults with 

type 2 diabetes mellitus. The devastating consequences of 

falling include declines in mobility, activity constraints and 

reduced quality of life. Fall associated injuries are the leading 

cause of death and hospitalization in adults with 

diabetes(13).Neuropathic changes alters the gait parameters and 

postural strategies(14). Healthy adults rely on ankle strategy for 

maintenance of balance as compared to neuropathic 

individuals, who rely on hip strategy because of reduced 

proprioception around ankle joint to maintain the upright 

balance. When such patients are exposed to challenging 

environments the compensation strategies fail, and predisposes 

them to fall.15 

The Purpose of the study is to describe the impact of 

chronic type 2 diabetes mellitus on balance which will help 

provide a better quality of life to patient’s through 

comprehensive treatment and preventive measures. 

M e t h o d o l o g y  

The descriptive case series was conducted to 

evaluate the balance impairments in chronic type 2 diabetes 

mellitus patients. The study was carried out in the Diabetic Out-

Patient Unit of Ghurki Trust Teaching Hospital, Lahore, from 

March – August 2017. Diagnosed cases of chronic type 2 

diabetes mellitus were recruited. Each participant was 

questioned regarding the history of onset and progression of 

symptoms before conducting an assessment, for inclusion and 

exclusion criteria. The inclusion criteria were age between 35 

and 65 years, with established neuropathy and patients having 

diabetes mellitus for at least ten years. An exclusion criterion 

was patients with recent onset of diabetes, rheumatic and 

musculoskeletal diseases which interfere with daily activities, 

neurological conditions which affects balance (Parkinson’s and 

Stroke) and severe pain. 59 patients with diabetes who met the 

inclusion criteria were recruited using non-probability 

convenience sampling. Data were recorded through semi-

structured interview which included open –ended questions 

such as history of diabetes, episodes of loss of balance, and 

falls. Formal assessment was done by balance test (BBS). 

Berg Balance Scale was used to assess the static 

and dynamic balance of the patients, which has a high reliability 

0.98(16). There were no ethical issues in the study. An informed 

consent was obtained from each patient prior to test and study 

had been approved by the ethical committee of the Lahore 

college of Physical Therapy (LCPT) under reference number 

ERC-486-2017. Participants preformed each test of the Berg 

Balance Scale and the result was recorded as the score of the 

test. The balance assessment consists of 14 tasks performed in 

a standard order. Each task is scored on a 5-point scale 0–4, (0 

– inability to complete the task, 4 – independent task fulfillment) 

according to the quality of the performance and the time taken 

to complete the task. The maximum score for this assessment 

is 56. A score below 45 indicates impairment, with an increased 

risk for falls 

R e s u l t s  

19(32.2%) of the patients were male and 40(67.8%) 

patients were female. The mean age of patients was 

53.47±7.28 years. Out of 59 patients 46 (78.0%) patients were 

suffering from the diabetes from the past 10-20 years and 13 

(22.0%) were those patients who had diabetes for 21-30 years. 

(Table I) 

Table I: Demographic data of Diabetic Patients 

Demographics 
characteristics 

Frequency, Mean±S.D 

Age 53.47 (±7.28). 

Gender Male (19), Female (40). 

Duration of diabetes 17.10 (±4.45). 

Mean duration of diabetes was 17.10 ±4.45 years. On 

the basis of berg balance scale result showed that 17 (28.8%) 

patients were at high risk of falling, whereas 33 (55.9%) 

patients were at moderate risk and 9 (15.3%) patients were at 
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low risk of fall respectively. The majority of the participants were 

at medium risk of fall who had diabetes for 10-20 years.  

 
Figure 1. Balance impairments and associated fall risk. 

D i s c u s s i o n  

In the present study, balance was evaluated among 

participants with type 2 diabetes by the utilization of a validated 

tool for balance assessment known as berg balance scale. The 

results of the current study showed a poor functional balance in 

quarter of diabetic population considering the BBS overall 

score. 

Diabetic neuropathy and associated loss of 

proprioception with other complications is the major entity for 

balance impairments. Thus a strong association can be 

identified between diabetic neuropathy and impairment in 

balance which consequently results in fall among such 

population. Another important aspect can be highlighted that 

there is also a direct proportionate relation between severity of 

neuropathy and balance impairment.17 The development of 

diabetic neuropathy is not only linked with poor glycemic control 

but also correlated with numerous other factors like the 

demographic characteristics of patients and associated co-

morbidities. However previous literature has emphasized the 

fact that severity of diabetic neuropathy is a strong predictor of 

balance impairments among diabetic cases.18  

Loss of proprioceptive feedback from the lower 

extremity in diabetic neuropathy results in postural instability 

when the body is exposed to unexpected perturbations. Most of 

the previous studies assessed postural control during quite 

standing and their findings revealed significant changes in 

postural control parameters.19 Among BBS tests, single leg 

stance seems to be the most difficult task for DPN patients(20). 

Reduced ankle strategy in diabetic neuropathic patients result 

in postural instability and make this task difficult to perform. 

BBS tasks such as tandem standing and standing unsupported 

with feet together in which the base of support is reduced are 

more challenging for DPN participants.21 DPN participants 

showed worse performance in dynamic task in which COG 

moves while BOS is fixed such as reaching forward in the 

standing position, sitting to stand and standing to sit and 

conditions in which both COG and BOS are changing transfers 

and placing the alternative foot on step or stool while standing 

unsupported tests. 

The mean age of participants in our study was 53.47 

(±7.28) and age is considered as one of the important 

predicting factor for balance impairment in diabetic patient. One 

study reported that age can be independent as well as co-

founding factor in balance impairment.22 In our study 10 

patients belong to the age group of 35-45 years, among them 8 

patients were predisposed to medium risk of fall, 2 patients 

were at low risk of falling as compared to those 25 patients who 

were of age 56-65 years and among them 11 patients were at 

high risk, 10 were at medium risk and 4 patients were at low 

risk of falling. This interprets that fall risk increases with the 

advance age. These findings are supported by another study 

which documented that increase with one standard deviation in 

patient’s age we might expect a decrease with 0.1 standard 

deviations in BBS score.23 The majority of the participants in our 

were at medium risk of fall who had diabetes for 10-20 years 

these findings were supported by another research which 

reported that patients who had diabetes for >10 years are 

duration longer than 10 years was associated with higher risk of 

fall and associated fractures.24 Female patients were at higher 

risk of fall as compared to men in our study. Anoter research 

reported that female gender increases the risk by 4.62%.25  

Results of our study concluded that majority of the 

patients (55.95) were at medium risk of fall. Our research 

findings were similar to another study which reported 84% were 

at medium risk of fall and 15% were at mild risk of fall among 

total 196 diabetic patients.26 

The striking features of the present study are the 

utilization of validated instrument for the measurement of 

functional balance. Previous studies have largely focused on 

the dynamic balance, chiefly ignoring the importance of 

functional balance. Previous studies most commonly utilized 

Timed up and Go Test, Tineti Test, Functional Reach Test.14, 27, 

28 Another study utilized Dynamic balance test and balance 

walk which were not validated and self-created tests.29, 30 Most 

of these balance tests utilized in the studies focused on 

anticipatory and reactive balance. Thus this study provides a 

framework for the practitioners to focus on the functional 

balance training of the patient, thus avoiding risk of fall. The 

major weak point of the study was that it was a case series and 

longer duration glycemic control was not evaluated. Future 

studies should be multicenter with heterogeneous 

representative population 
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C o n c l u s i o n  

Greater numbers of patients with diabetic neuropathy 

have moderate risk of fall. 
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