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Abstract 

Background: The aim of this work was to investigate risk factors for falls in a cohort of Austrian inpatients and 
assess the influence of fall risk factors on fall-related injuries. 

Methods: All fall protocols of an Austrian internal medicine department were evaluated over a 20-month period.  

Results: A total of 195 patients with a documented fall, and 195 age and sex-matched controls from the same 
unit were included in this study. Chronic heart failure, dementia and intake of more than one diuretic drug were 
associated with falls. Most falls occurred in the patient room and at night. Out of 195 falls, 79 (41%) were 
injurious with a moderate or severe post-fall injury in 6.7% of patients. None of the fall risk factors was 
associated with the severity of fall-related injury. 

Conclusions: This study confirms chronic heart failure, dementia, and intake of more than one diuretic drug as 
risk factors for falls in an Austrian internal medicine department. The grade of fall-related injuries was not 
related to the investigated fall-risk-factors. 
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Introduction 
Falls of the elderly are a major concern for the 
individual as well as for the community. 
Approximately half of all elderly people over the age 
of 65 years experiences a fall every year, thereby 
causing about $20 billion dollars of healthcare costs in 
the US alone [1]. At present, diagnoses related to the 
central nervous, musculoskeletal and cardiovascular 
systems [2-3], and intake of drugs, especially anti-
hypertensives, diuretics, anti-arrhythmics and anti-
depressives [4], as well as polypharmacy [5], are 
considered as risk factors for falls in the elderly. 

Screening for those elderly patients at increased risk 
for falls is of utmost importance in daily clinical 
practice. A variety of fall risk assessment tools is used 
in clinical practice [6]. However, as outlined in a 
recent literature analysis [7], these tests provide little 
or no clinically relevant information, and clinical 
judgement has still a higher degree of accuracy [8]. 
Thus, further analysis of risk factors and the 
implementation of risk assessment tools is necessary. 
Various fall prevention strategies including hip 
protectors, vitamin D supplementation, or correction 
of vision disorders have been applied, but most of 
these lead to inconsistent results [7]. Only exercise 
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intervention and modification of the housing 
environment have shown clear positive effects in fall 
prevention. When evaluating recommendations for 
fall prevention, the characteristics of the target 
population should be considered, since fall 
circumstances differ between hospitals [9] and even 
between departments [10]. 

In this retrospective study we evaluated nurse-based 
records for fall events in an Austrian department of 
internal medicine. Furthermore, we examined a 
possible association between fall risk factors and 
injurious falls. 

 
Methods 
Patients 

This case-controlled study was conducted at the 
department of internal medicine of the general 
hospital of the Elisabethinen, Klagenfurt, which is a 
secondary care hospital in Southern Austria. Data 
from all consecutive patients with a documented fall 
during their hospital stay between May 2006 and 
March 2008 were included into this study, and were 
compared with randomly selected age and sex-
matched inpatients without falls. Patients’ data 
concerning diagnoses and current medications were 
retrospectively collected. 

 

Documentation of falls 

Data about each individual patient’s fall were 
recorded by a nurse-based reporting system. Location, 
time, footwear, and the grade of injury (ranging from 
no, mild, moderate to severe injury) were recorded. 
Mild injuries were defined as those not requiring 
medical treatment; moderate injuries summarized 
lacerations of the extremities and injuries of the head 
requiring computed tomography. Severe injuries 
included fractures and head lacerations. 

 

Statistical analysis 

Statistical analyses were performed using the SPSS 
program, version 15.0 (Chicago, IL, USA). The 
parametric Student’s t-test was used to compare 
quantitative variables between independent groups. 

The Chi-square test was performed to evaluate 
qualitative variables. A level of p<0.05 was 
considered to be statistically significant. The 
Bonferroni method was used to adjust for multiple 
testing. 

 

Results 
In this study, a total of 195 patients with a fall were 
reported, representing 1.7% of all 11,812 inpatients 
within that time period. Patients with a fall were older 
(79.3 ± 10.3 years) compared to the mean age of all 
inpatients (63.7 ± 16.7 years, p<0.01). There was no 
association between sex and the occurrence of a fall. 

 

Environmental and patient-related risk factors 

Most of the 195 falls occurred in the patient’s room 
(150; 76.9%) and at night (117; 60%) (Table 1). Only 
21.2% of daytime fallers and only 4.4% of night-time 
fallers were wearing stable footwear (p<0.001). 
Notably, 88 cases (45.1%) were equipped with a 
walking frame or a cane, but only 33 patients (16.9%) 
were using these assistance devices when the fall 
occurred. Seventy-one fallers (36.4%) wanted to get 
up, 58 (29.7%) intended to go to the toilet, 30 (15.4%) 
stumbled or slipped, 7 (3.6%) fell out of bed. 

 
Table 1. Environment under which the fall events occurred 
 
 n (%) 

Location  

Corridor 
Patient room 
Toilet 

8 (4.1) 
150 (76.9) 
37 (19.0) 

Time of day  

Morning 
Afternoon 
Night 

38 (19.5) 
40 (20.5) 
117 (60) 

Footwear  

Stable (shoes) 
Unstable (socks, slippers) 
Barefoot 

29 (14.9) 
123 (63.1) 

43 (22) 

 
Data are given in numbers (n) with percentages in parentheses 
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Chronic heart failure (OR 2.2; 95% CI: 1.4-3.6) and 
dementia (OR 2.5; 95% CI: 1.5-4.3) were associated 
with falls (p<0.05; Table 2). 

 
Table 2. Conditions of patients with a fall in comparison to case-
controls (in alphabetical order) 
 
Patients’ diagnosis Fallers Controls Pcorr 

Atrial fibrillation 40 (20.5) 34 (17.4) n.s. 

Chronic heart failure 61 (31.3) 33 (16.9) 0.006 

Coronary artery disease 34 (17.4) 25 (12.8) n.s. 

Depression 
Dementia 

33 (16.9) 
49 (25.1) 

16 (8.2) 
23 (11.8) 

n.s. 
0.004 

History of stroke 22 (11.3) 12 (6.2) n.s. 

Parkinson 13 (6.7) 5 (2.6) n.s. 

 
Data are given as absolute numbers with percentages in 
parentheses. P-values are calculated using the Chi-square test and 
are adjusted for multiple testing according to the Bonferroni 
correction. 

 

Diuretic medications as additional fall risk factors 

The risk of falling was increased in those patients 
treated with more than one diuretic drug (OR 2.0, 
95% CI: 1.2-3.4) (Table 3). The most frequently used 
diuretic drugs were furosemid (n=93), and 
hydrochlorothiazid (n=39). 

 

Lack of influence of fall-related risk factors on grade 
of injury 

Fallers revealed mild injuries in 67 cases (34.4%). 
However, in eight cases (4.1%), moderate injuries 
(seven head injuries requiring computed tomography, 
one laceration) were reported, and in four cases 
(2.1%) there were severe injuries (two head 
lacerations, two hip fractures). There was no 
association concerning grade of injury and any other 
investigated parameter.  

 

Discussion 
This is the first study on risk factors for falls and their 
influence on the severity of consequent injuries in a 

cohort of inpatients of an Austrian secondary care 
hospital. 

A total of 195 fallers were reported in this hospital, 
representing 1.7% of all inpatients during that time 
period. Our data support previous reports, estimating a 
2.2% rate of fallers during hospitalization [11]. 

 
Table 3. Medications of patients with a fall in comparison to case-
controls (in alphabetical order) 
 
Patients’ medication Fallers Controls Pcorr 

Amiodarone 8 (4.1) 5 (2.6) n.s 

Anti-depressives 59 (30.3) 39 (20.0) n.s. 

Benzodiazepines 47 (24.1) 44 (22.6) n.s 

Calcium and vitamin D 42 (21.5) 45 (23.1) n.s 

Digitalis 22 (11.3) 10 (5.1) n.s. 

Diuretics 100 (51.3) 118 (60.5) n.s 

Neuroleptics 35 (17.9) 22 (11.3) n.s 

Polypharmacy (>3 drugs) 110 (56.4) 127 (65.1) n.s 

Anti-hypertensives (>1 drug)*  70 (35.9) 49 (25.1) n.s. 

Diuretics (>1 drug) 51 (26.2) 2 (1.0) 0.006 

 
Data are given as absolute values with percentages. P-values are 
calculated using the Chi-square test and are adjusted for multiple 
testing according to the Bonferroni correction.  
 
*anti-hypertensives except diuretic treatments 
 

The majority of falls in our study happened at night, 
in the patient room with the patient intending to get 
up, or on the way to the toilet. The focus for fall 
prevention should be on that critical situation in which 
patients should be strongly advised to call for 
assistance. The importance of stable footwear has 
been addressed previously [12-13]. According to our 
results, stable footwear might be of special importance 
in the prevention of falls during the night, since 
almost all night fallers were barefoot or wearing 
stockings. 

Dementia, chronic heart failure, and intake of more 
than one diuretic drug were associated with the 
occurrence of falls in our study population. 

Dementia has previously been shown to be a risk 
factor for falls, but not for injury among fall events 
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[14], which is in line with our findings. In our study 
we did not find any association with stroke or 
Parkinson’s disease, although this is well documented 
in previous reports [15-17]. We might have missed the 
association since these neurological conditions were 
underrepresented in our cohort of internal medicine 
inpatients. Chronic heart failure and the use of 
diuretics have been previously described as major fall 
risk factors in elderly patients [18-22], and were 
confirmed in our study cohort. Whether the causative 
mechanism for the association of heart insufficiency 
and the risk of falling is related to a malsupply of the 
brain, an impaired stability due to edema, or other 
consequences, is yet unclear. The risk of falling under 
treatment with diuretics might be additionally 
influenced by the evoked hyponatremia, a known side 
effect also associated with bone fractures after 
incidental falls in the ambulatory elderly [27]. 

We documented fractures in only two cases ( ̴ 1% of 
patients with a fall), which is comparable with 
previous findings [23]. We did not detect any 
association between injuries and a specific disease 
condition or medication. In contrast to our findings, a 
Danish study detected a small increase of fracture risk 
in patients taking psychotropic drugs [24]. Heart 
failure is a risk factor for hip fractures according to 
the Cardiovascular Health Study [25]. The conflicting 
results demonstrate that risk factors for fall-related 
injuries are not generalizable across different patient 
populations [26]. This highlights the importance of 
investigating each setting separately in order to 
identify risk factors and to improve injury prevention.  

Major limitations of this study are a small sample size 
and the retrospective design. Furthermore, data on 
bone density, nutrition status, frailty, previous falls, 
self-reliance, or tests on fall risk assessment were not 
included in the standardized fall reports and could not 
be retrieved retrospectively. We used the Chi-square 
test to analyze the risk of falling, thus probable 
interactions of the assessed risk factors were not 
considered.  

 

Conclusions 
This study confirmed chronic heart failure, dementia, 
and the use of more than one diuretic as risk factors 
for falls in a cohort of inpatients. None of the 

investigated risk factors was associated with the grade 
of post-fall injury. 
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