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Abstract
Background: Falls are a common and complex geriatric syndrome that cause mortality, morbidity, reduced functioning, even death. The risk factor of falling are intrinsic and extrinsic risk factors. Although fall is a common problem in the older adult, research on falls are scarcely done in Indonesia, especially in Bandung. Therefore, the study was conducted to explore the intrinsic risk factors of fall at geriatric clinic in Dr. Hasan Sadikin General Hospital Bandung, Indonesia.
Methods: This descriptive study carried out from August to October 2013 and held place in Geriatric Clinic of Dr. Hasan Sadikin Bandung General Hospital. Study used consecutive sampling with 53 outpatients who had risk of fall as a sample. Timed-up-and-go test (TUGT) and medical record were used at the study. 
Results: From 53 patients, women (35.66%) were considered had higher risk of fall than men (18.34%). The majority of patients (66%) with the risk of fall were from the age group 60–74 years old. The major diseases suffered by patients were hypertension (45.85%). osteoarthritis (37.70%) and 28 patients had diabetes mellitus (28.53%). Drugs that widely used were antihypertensive drugs (80.27%), analgesic and antipyretic drugs (49.16%) and antidiabetic drugs (33.11%).
Conclusions: The clinical patterns of older adult patients with high risk of fall were advance age and female gender. Most of them had hypertension, osteoarthritis and diabetes mellitus. Pharmacological treatment that most used were antihypertensive, analgesic and antipyretic  drugs and antidiabetic drugs.
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Gambaran Faktor Risiko Intrinsik Tentang Jatuh pada Pasien Usia Lanjut di Poliklinik Lanjut Usia Rumah Sakit Dr. Hasan Sadikin Bandung Periode Agustus–Oktober 2013

Abstrak

Latar Belakang: Jatuh sering dialami oleh usia lanjut (usila). Jatuh dapat menyebabkan peningkatan mortalitas dan morbiditas, penurunan fungsi tubuh, bahkan kematian. Faktor risiko jatuh terdiri dari faktor intrinsik dan ekstrinsik. Meski menjadi permasalahan yang serius, Indonesia jarang melakukan penelitian tentang jatuh, terutama di daerah Bandung. Penelitian diadakan di Poliklinik Lanjut Usia (Lansia) Rumah Sakit Dr. Hasan Sadikin Bandung, Indonesia. Penelitian ini dilakukan untuk mengetahui gambaran faktor risiko intrinsik tentang jatuh pada usila.
Metode: Penelitian deskriptif ini dilaksanakan dari bulan Agustus–Oktober 2013 di Poliklinik Lansia Rumah Sakit Dr. Hasan Sadikin Bandung. Consecutive sampling digunakan dengan jumlah sampel sebanyak 53 orang. Penelitian menggunakan Uji timed-up-and-go dan rekam medis dari pasien yang berisiko jatuh.
Hasil: Dari 53 pasien, wanita (35,66%) berisiko jatuh lebih tinggi daripada pria (18,34%). Kebanyakan pasien (36,66%) berisiko jatuh berasal dari kelompok umur 60–74 tahun. Penyakit pasien terbanyak adalah hipertensi (45,85%), osteoarthritis (37,70%) dan diabetes mellitus (28,53%). Obat-obatan yang banyak digunakan adalah antihipertensi (80,27%), analgesik dan antipiretik (49,16%), serta antidiabetes (33,11%). 
Simpulan: Kebanyakan pasien usila dengan risiko jatuh adalah pasien denagam usia yang meningkat dan wanita. Kebanyakan pasien menderita hipertensi, osteoarthritis, dan diabetes mellitus. Obat yang sering digunakan adalah antihipertensi, analgesik dan antipiretik, serta antidiabetes.

Kata kunci: Faktor risiko jatuh, usia lanjut, timed-up-and-go test
Introduction
     Older adult population in the world is increases, especially in developing countries. In Indonesia, the older people population reached the number 18.04 million (7.59%) in 2010. The number was predicted to escalate to 11.34% in 2020.1 The escalation of older adult population indirectly increases geriatric problem. The most common geriatric problems is falls. Falls are a main cause of morbidity and disability in the elderly, even death.2

     Older age were divided into three age groups based on the WHO classification. The first is middle age, which is the age group of 45–59 years. The second is the elderly, which is the age group between 60 and 74 years. The third is the old, which is aged between 75 and 90 years. The fourth is very old, which is >90 years of age.3
     In previous studies, risk factors of falling on older adult consist of intrinsic and extrinsic factors. Intrinsic factors include history of falls, age, gender, living alone, ethnicity, medicine, medical conditions, impaired mobility and gait, sedentary behaviors, psychological status, nutritional deficiencies, impaired cognition, visual impairment and foot problems. Extrinsic factors include environmental status, footwear and clothing, and inappropriate walking aids or assistive devices.4
     Although many studies have explored the falls in the worldwide, studies about falls were scarce in Indonesia, especially about intrinsic risk factors. However, it must be important for Indonesia with significant increase in older adult population to concern about falls. By knowing the intrinsic risk factors for falls, the incidence of falls on older adult can be prevented early. Therefore, this research was conducted as a screening to determine the profile of intrinsic risk factors for falls on older adult in one of the areas in Indonesia. This study took place in Bandung, precisely in Dr. Hasan Sadikin General Hospital Bandung.
Method

     This descriptive study carried out from August to October 2013 and held place in geriatric clinic of Dr. Hasan Sadikin Bandung General Hospital. Consecutive sampling was conducted at this study with 53 participants from the outpatient in geriatric clinic. Timed up-and-go test (TUGT) was used to determine the risk of falls on older adult patients and interview was done to explore the risk factors of fall. Medical record was also used to explore health track record in order finding other risk factors of falls. All procedures were performed on the geriatric clinic and approved by Health Research Ethics Committee. 

    Patient’s were examined to determine falls risk by timed-up-and-go test. Subjects of examination were instructed to sit on a chair and immediately instructed to get up from the chair to walk about 3 m. Subjects were directed to turned around and returned back to the chair and sat down again as same as the beginning. Examiner count the duration that subject needed to finish timed-up-and-go test. The TUGT was chosen because for identifying people who fall, TUGT was found to have a sensitivity and specificity of 87%.5 
     Inclusion criteria for this study were older adult patients with age >60 years and had TUGT esults by 10 seconds or more. The TUGT time calculation results will be classified into three groups. The TUGT results  with <10 seconds put in a normal group. The TUGT results with a span of 10–20 seconds put into a group with risk of falls. The TUGT results with >20 seconds put into a group with a higher risk of falling.6 Exclusion criteria in this study were outpatients who experience disability and use of assistive devices, such as wheelchairs and walking sticks.
     Outpatients were also investigated about their risk factors with the help of medical record and interview. Exploration of risk factors was limited to intrinsic factors such as demographic factors, history of falling, disease, and medications, and impaired mobility and gait. Impaired mobility and gait can be detected by timed-up-and-go test. Data from the older adult patients were processed and presented in the form of percentages shown in the tables and diagrams.
Results


     Samples that obtained in this study were 53 patients. Maximum TUGT result was 53 seconds and minimum TUGT result was 10 seconds. Minimum age in this study was 60 years old, meanwhile maximum age was 93 years old. Mean and standard deviation of age were 72.43 years old and 6.643 years old. Mean and standard deviation of TUG test were 15.26 seconds and 8.293 seconds.
Table 1 Respondent Characteristics
	Baseline Characteristics
	n (%)

	Age

	

	 
	60-74
	36 (68)

	 
	75-90
	16 (30)

	 
	>90
	1 (2)

	Gender
	

	 
	Male
	34 (18)

	 
	Female
	66 (35)

	Living arrangement
	

	 
	Live with others
	96 (51)

	  
	Living alone
	4 (2)



	Mean of age (years old)
	72.43

	Standard deviation of age
	6.643

	Mean of TUGT (seconds)
	15.26

	Standard deviation of TUGT
	8.293


  Note: TUGT= timed-up-and-go test
     Among the fifty three patients, most of them are female (66%) and the majority (50%) were in age group 60–74 years old. For living arrangement, most of the patients still live with others, like brother, sister, husband, wife, children, and grandchildren. 

Table 2 Characteritics of History of Falling

	Age Group 

(years old)
	History of Falling
	n

	
	Yes
	No
	Inconclusive
	

	60-74
	15
	9
	12
	36

	75-90
	6
	7
	3
	16

	>90
	1
	0
	0
	1

	Total
	22
	16
	15
	53


     Twenty two patients (42%) had history of fall. The majority patients with history of fall (68%) were in 60–74 years old age group (Table 2). 
Table 3 Characteristics of TUG Test Result at Patients with Risk of Falls

	Age Group

(years old)
	n
	Mean of TUGT Results
(seconds)

	60-74
	36
	21.80

	75-90
	16
	16.44

	>90
	1
	43




     The variation of mean at each group showed that the highest mean were at >90 group (43 seconds) (Table 3).
Table 4 Characteristics of Diseases and Impairments
	Diseases/Impairments
	n (%)

	Hypertension
	45 (85)

	Osteoarthritis
	37 (70)

	Diabetes Melitus
	28 (53)

	Hyperlipidemia
	14 (26)

	Coronary artery disease
	10 (19)

	Osteoporosis
	5 (9)

	Chronic obstructive pulmonary disease
	4 (8)

	Heart failure
	3 (6)

	Cognitive impairment
	1 (2)

	Visual impairment
	11 (21)

	Depression
	4 (8)

	Malnutrition
	4 (8)


Table 5 Characteristics of Diseases at Patients with History of Falling

	Disease
	n (%)

	Hypertension
	19 (36)

	Osteoarthritis
	17 (32)

	Diabetes Melitus
	13 (25)

	Hyperlipidemia
	6 (11)

	Coronary Artery Disease
	5 (9)

	Osteoporosis
	3 (6)

	Chronic Obstructive Pulmonary Disease
	3 (6)

	Heart Failure
	1 (2)

	Vertigo
	1 (2)



There were three major disease suffered by patients. There were hypertension (85%), osteoarthritis (70%) and diabetes mellitus (53%). The same characteristics found in a group of patients who had risk of falls (36% hypertension, 32% arthritis, and 25% diabetes mellitus). Each patient has more than three kinds of disease (Table 4 and 5).
Table 6 Characteristics of Medications

	Category
	 n (%) 

	Antihypertensive
	80 (27)

	Analgesic and Antipyretic
	49 (16)

	Antidiabetic
	33 (11)

	Calcium Supplement
	27 (9)

	Antacidal, Antireflux and Ulceration
	27 (9)

	Vitamin
	25 (8)

	Antidyslipidemia
	17 (6)

	Antiasthma and COPD
	9 (3)

	Others
	24 (8)


Note: COPD= chronic obstructive pulmonary disease

There were three major drugs widely used by many patients at geriatric clinic of Dr. Hasan Sadikin General Hospital Bandung, antihypertensive agent (27%), analgesic and antipyretic (16%), and antidiabetic (11%). Other drug category consist of many drugs, for example vertigo drugs, anticoagulant drugs, antibiotic, bone resorption drug, and beningn prostate hyperplasia (BPH) drugs. Each patient using more than three types of drugs (Table 6).
Discussion
     The risk factors for falls have been identified at many studies and researches. This study was consistent with other studies implicating causal factors in falling. The age of 60–74 years old group as the group with the highest risk of falling (Table 1). Based on previous studies, increasing age in the older adult would increase the risk of falls. This is due to the aging process that occurs in the older adult lead to postural control that may play an important role in most of the events fall. Aging makes impairment of balance and low of strengthness in older adult people.7  Changes that are involved during aging process include proprioception, range of motion, and muscle strength. In addition there is a change in posture, gait, functional mobility and sensory systems. This leads to abnormalities in the balance and resulting in falls. Another study states that a person with impaired balance or gait had a high risk of falling for the future.8 The TUGT was performed in this study to look at the balance of the patient. Mean of TUGT results was highest in the age group above ≥80 (Table 3).
     In addition to increasing age, the World Health Organization (WHO) also states that women and the older adult who live alone have a higher risk of falling.4 The number of women who have a risk of falling more than men, while the number of older adult that lives alone was lower than those staying with family (Table 1). Majority of patients at risk of falling had experienced previous falls (Table 2). Many studies claimed that the previous fall history is a strong risk factor for falls.4,7,9  
     One study suggested that the majority of chronic disease on older adult with risk of falling were osteoarthritis, hypertension, hearing deficits, and visual deficits.10 Other study has suggested that risk factors which common in older adult were orthopedic abnormalities and neurologic diseases, because they affect gait and balance.11 Meanwhile, multivariate logistic regression analysis in another study stated that the disease with highest odds ratio was stroke, followed by heart disease, osteoarthritis, kidney disease, and hypertension respectively.12
     Most of the patients with the risk of falls and most of the patients with a history of falls suffered from hypertension, osteoarthritis, and diabetes mellitus (Table 4 and 5). The incidence of hypertension was the highest on older adult with risk of falls. These results is predicted to be caused by the effects of antihypertensive drugs. Most antihypertensive drugs had side effects such as orthostatic hypotension.13  Osteoarthritis caused a decrease in body function, muscle weakness and impaired balance.14 Meanwhile, the risk of falls in patients with diabetes was associated with decreased proprioception sensory and reduced vision capabilities.15 In previous study, older adults with diabetes are at high risk of developing hypoglycemia (blood glucose <4 mmol/L). Hypoglycemia could lead to poor balance and increase risk of falls.16
     Previous study found that the psychotropic drug was associated strongly with the risk of falling. The use of sedative and hypnotic drugs, antidepressants, and benzodiazepines strongly associated with falls on older adult.17  Other study stated that the drug might increase the risk of falls were psychotropic drugs, such as antipsychotics, antidepressants, and sedatives, and cardiovascular drugs, such as diuretics, antiarrhythmics and digoxins.13 In a sample of hospitalized patients, central nervous system (CNS) agents were significantly associated with falls.18 Importantly, several of the most frequent manifestations of adverse drug events were risk factors themselves for falling, these adverse drug effects include orthostatic/postural hypotension), bradycardia cognitive changes, and dizziness.17
     Antihypertensive drugs were most widely used by patients with high risk of falling (Table 6). One side effect of antihypertensive drugs was orthostatic hypotension, which was the risk factor of fall.13 The second most drugs were analgesic and antipyretic drugs (Table 6). Analgesics, including both opioid and nonsteroidal anti-inflammatory drugs (NSAIDs), anticonvulsants, and antidepressants might cause side effects such as sedation, lethargy, confusion, double vision, motor incoordination, dizziness, and weakness.19 The third most drugs were antidiabetic drugs (Table 6). Previous studies stated that several antidiabetic drugs had a strong relationship with fall. It was caused by long-term drug use which was closely linked to greater risk of hypoglycemia. Patients typically use four or more drugs. It is called polypharmacy, which was also the risk factor of falling.20
    However, study on fall risk faced major limitations. First, the study experienced major bias. Patients less memory on answering quetions due collecting information that led to lack of information from the patients. Bias also occured on the contradiction between the information obtained directly from the patient with information obtained from medical records. Second, the lack of samples and limit on time research. Third, the minimum overview information on risk factors of fall on older adult age. Therefore, researchers suggest that future research could concern more deeply on fall risk factor.

     In conclusions, the clinical pattern of older adult patients with high risk of fall were advance age and female gender. Most of them had hypertension, osteoarthritis, and diabetes mellitus. Pharmacological treatment being most used were antihypertensive, analgesic and antipyretic, and antidiabetic drugs. Therefore, older adult patients should always be accompanied by family members or caregivers in their daily activities. For drug use, clinicians should seek to reduce the amount of medication, because this study found that patients at risk of falling were using four or more different kinds of drugs (polypharmacy).
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