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Background. a fall is defined as an event which results in a person coming to rest inadvertently on the ground or floor or 
other lower level. Falls are the leading cause of injuries among geriatrics and a factor which significantly lowers their quality of life.
Objectives. The aim of this study was to identify fall risk factors in the elderly with regard to their environmental situation and socio-
demographic data.
Material and methods. This epidemiological population-based study involved 304 patients from selected outpatient clinics. The me-
dian age was 79 years. Our study employed a diagnostic survey-based method using an environmental inquiry of our devising, as well 
as the Tinetti Test (TT).
Results. a statistically significant correlation was found between the number of falls and such variables as age, the family structure 
and family care efficiency (p < 0.05). gender did not affect the number of falls (p > 0.05). Regardless of whether the respondents expe-
rienced falls or not, a vast majority of them showed a need for information support concerning the reduction of fall risk in the future.
Conclusions. 1. Risk factors for falls among geriatric patients include age, falls in the medical history, solitude as an adverse social situ-
ation and the unpreparedness of the family for taking non-professional care of their elderly relatives. 2. according to the respondents, 
information support may improve their knowledge of fall prevention and ways of handling the situation with increasingly limited self-
-reliance, and the preparation of their families for taking care of them may reduce the risk of falls.
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Background

a fall is defined as an event which results in a person coming 
to rest inadvertently on the ground or floor or other lower level 
[1]. Falls are the leading cause of injuries among geriatrics and 
a factor which significantly lowers their quality of life [2, 3]. Since 
they have serious medical, psychosocial and economic conse-
quences, falls are counted among the so-called major geriatric 
problems. Therefore, fall prevention should be a priority for both 
seniors and their caregivers. according to literature, fall preven-
tion should be implemented on four levels, namely health edu-
cation, overall assessment of fall risk factors, reduction of com-
munity risk factors and individual rehabilitation programs [4, 5]. 

Falls are at present regarded as a crucial issue by represen-
tatives of various domains of science. The first studies on the 
occurrence and circumstances of falls in the geriatric popula-
tion were carried out as early as in the 50s and 60s of the last 
century. They were either population research or were focused 
on specific groups of patients. The first attempts to develop re-
search instruments for measuring the risk of falls took place at 
the end of the 1970s and the beginning of the 1980s [6]. The 
1980s and 1990s saw many standardized questionnaires – still 
applied to this day – for gauging gait, balance and other fac-
tors potentially contributing to the risk of falls in the future with 
regard to overall geriatric assessment [7]. The subject of falls in 
the population of over 65-year-olds attracted the attention of 
Polish scientists at the beginning of the 1990s. as a review of 
world literature shows, at present, researchers are increasingly 
involved in selective, randomized-experimental and clinical-co-
hort studies [8, 9].

Objectives

The aim of this study was to identify fall risk factors in the 
elderly with regard to their environmental situation and socio-
demographic data.

Material and methods 

This epidemiological population-based study involved 304 
patients aged 65–100 years from selected outpatient clinics. 
women constituted 77.3% and men 22.7% of those analyzed 
(235 and 69, respectively). The median (Me) age was 79 years, 
and the quartile range (Q1–Q3) was 73–84 years. The key crite-
ria for selecting participants were their availability at the mo-
ment of carrying out the study, no symptoms of exacerbation of 
concomitant diseases or other health problems, a mental state 
enabling the patients to cooperate with the researcher and un-
derstand her requests, the ability to move without assistance, 
as well as voluntary and deliberate agreement to participate in 
the study. all who met the criteria were included.

This survey-based study was conducted using an environ-
mental inquiry of the authors’ own design, employed to assess 
the socio-demographic, economic, socio-environmental and 
health situation of patients, as well as the circumstances of falls 
during the 12 months preceding the study. The inquiry had been 
developed on the basis of nursing documentation that is com-
monly used in primary health care centers. 

The Tinetti Test (TT) was employed to evaluate patients’ 
ability to walk and maintain balance. The TT enables the divi-
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sion of patients into three groups, depending on the level of 
their dependence and the risk of falls. The group at the highest 
risk obtains the lowest scores (≤ 18). The group at moderate risk 
consists of people with scores of 19–23 points, and the group at 
the lowest risk is the one with scores of ≥ 24 points. 

Statistical analysis was performed using ”Statistica 12 Pl” 
(StatSoft Poland inc.). The relationships between qualitative 
variables were assessed using a chi-square independence test. 
The significance of differences between quantitative variables 
was assessed using Spearman’s rank correlation coefficient (rs). 
The character of the distribution of the quantitative variables 
was assessed using the Shapiro–wilk test. The significance level 
was set at p < 0.05. The study was approved by the Bioethical 
commission of the Pomeranian Medical University in szczecin 
(permission number KB-0080/141/09).

Results

The first stage of the research was an analysis of selected 
factors potentially contributing to falls. The study group includ-
ed 233 (76.60%) individuals who had experienced falls. gender 
was not a significant contributor to falls in the elderly (test χ2; 
p = 0.111). The authors scrutinized the relationship between 
gender and the number of falls, proving that gender had no 
influence on the number of falls (test χ2; p = 0.231). a statisti-
cal analysis of the results (Table 1) showed that the majority of 
both geriatric women and men had one fall on their scorecards 
(30.64% vs. 34.78%). There were slightly more men than women 
who had not fallen at all (30.43% vs. 21.28%), and at the same 
time, there were fewer men than women who had experienced 
two falls (15.94% vs. 21.70%) or more (18.84% vs. 26.38%).

Table 1. Gender vs. the number of falls and the results of the 
test for independence between gender and the number of falls
Number 
of falls

Women Men Total Pear-
son’s 
χ2 test

p
n % n % n %

0 50 21.28 21 30.43 71 23.35

4.30 0.231
1 72 30.64 24 34.78 96 31.58

2 51 21.70 11 15.94 62 20.40
≥ 3 62 26.38 13 18.84 75 24.67
Total 235 77.30 69 22.70 304 100.00

at the second stage of the study, the patients were divided 
into two groups with regard to age: group one consisted of sub-
jects aged up to 79 years, and group two comprised those aged 
80 years or over. The authors then analyzed the occurrence of 
falls in relation to age. This demonstrated that a majority of re-
spondents had experienced falls regardless of their age (78.73% 
of subjects aged 80 years or more vs. 74.85% of subjects aged 
up to 79 years). The results of the test for independence did not 
reveal a significant relationship between the age of the respon-
dents (analyzed in two groups) and the occurrence of falls (test 
χ2; p = 0.421).

The authors also evaluated the relationship between the 
age group and the number of falls. The results obtained dem-
onstrated that people aged up to 79 years experienced only one 
fall (36.20% vs. 26.24%) or two falls (22.09% vs. 18.44%) more 
often than their older counterparts. Three falls were significant-
ly more often observed among older patients than those aged 
up to 79 years (34.75% vs. 15.95%). There was a statistically sig-
nificant relationship between the age group and the number of 
falls (test χ2; p = 0.002) ‒ older individuals fell considerably more 
frequently than younger ones (Table 2). 

Statistical analysis revealed that falls happened to patients 
being at a high risk of falls according to the TT more often than 
to those with a low risk of falls (87.60% and 69.34%, respective-
ly). The relationship between the TT results and the occurrence 

of falls was statistically significant (test χ2; p = 0.001) (Table 3). 
it was also demonstrated that people with a lower risk of falls 
according to the TT experienced a lower number of falls (rs = 
-0.4; p = 0.002).

Table 2. Age group vs. the number of falls and the results of the 
test for independence between age group and the number of 
falls
Number 
of falls

≥ 80 years 65–79 years Total Pear-
son’s 
χ2 test

p
n % n % n %

0 29 20.57 42 25.77 71 23.35

14.57 0.002
1 37 26.24 59 36.20 96 31.58

2 26 18.44 36 22.09 62 20.40
≥ 3 49 34.75 26 15.95 75 24.67
Total 141 46.38 163 53.62 304 100.00

Table 3. Results of the TT vs. the incidence of falls and the cor-
relation between the number of falls and the results of the TT
Tinetti 
test

Fall
Yes

Fall
No

Total Pear-
son’s 
χ2 test

p

n % n % n %
Highest 
risk of 
fall

106 45.49 15 21.13 121 39.80

13.48 0.001

Moder-
ate risk 
of fall

32 13.73 14 19.72 46 15.13

Minimal 
risk of 
fall

95 40.77 42 59.15 137 45.07

Total 233 76.60 71 23.40 304 100.00

another aspect subjected to analysis was the relationship 
between family structure and the occurrence of falls. Most re-
spondents lived alone, which referred both to those who had 
experienced a fall and those who had not (68.67% vs. 56.34%). 
The results of the test for independence did not reveal a signifi-
cant relationship between the occurrence of falls and the family 
structure of the responds (test χ2; p = 0.055) (Table 4).

Table 4. Family structure vs. the incidence of falls and the re-
sults of the test for independence between the family structure 
and the incidence of falls
Family 
structure

Fall
Yes

Fall
No

Total Pear-
son’s 
χ2 test

p

n % n % n %
solitary 160 68.67 40 56.34 200 65.78

3.67 0.055Family 73 31.33 31 43.66 104 34.22

Total 233 76.60 71 23.40 304 100.00

The authors then analyzed the relationship between family 
structure and the number of falls. as Table 5 shows, people liv-
ing alone experienced two or three falls considerably more often 
than those living in a family (22.50% and 30.00% vs. 16.35% and 
14.42%). The latter group included significantly more individuals 
who had not fallen at all or had fallen only once (29.81% and 
39.42% vs. 20.00% and 27.50%). The relationship between the 
family structure and the number of falls was statistically signifi-
cant (test χ2; p = 0.003). Therefore, we can state that people living 
alone fell significantly more often than those living in a family.

The analysis demonstrated that a high risk of falls according 
to the TT was more common among people living alone than 
among their counterparts living with the families (49.00% and 
22.12%, respectively). There was a statistically significant rela-
tionship between the structure of the family and the risk of falls 
according to the TT (test χ2; p = 0.001) (Table 6).
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Table 5. Family structure vs. the number of falls and the results 
of the test for independence between the family structure and 
the number of falls
Number 
of falls

Solitary Family Total Pear-
son’s 
χ2 test

p
n % n % n %

0 40 20.00 31 29.81 71 23.35

13.89 0.003
1 55 27.50 41 39.42 96 31.58

2 45 22.50 17 16.35 62 20.40
≥ 3 60 30.00 15 14.42 75 24.67
Total 200 65.78 104 34.22 304 100.00

Table 6. Results of the TT vs. the family structure and the cor-
relation between the family structure and the results of the TT
Tinetti test Solitary Family Total Pear-

son’s 
χ2 test

p
n % n % n %

Highest 
risk of fall

98 49.00 23 22.12 121 39.80

20.65 0.001
Moderate 
risk of fall

26 13.00 20 19.23 46 15.13

Minimal 
risk of fall

76 38.00 61 58.65 137 45.07

Total 200 65.78 104 34.22 304 100.00

One more aspect of falls that the authors investigated was 
the ability of a family to take non-professional care of its elderly 
members. evaluation of this ability was based on an analysis of 
various specific factors, such as: the structure, socio-economic 
situation, social functioning (professional work, school educa-
tion) of the family, the physical and mental state of its members, 
their healthcare-related knowledge and skills and the emotion-
al bonds between the family members. The statistical analysis 
demonstrated that the majority of both patients who had ex-
perienced a fall and those who had not regarded their families 
as unprepared to provide non-professional care (63.09% vs. 
59.15%). at the same time, it was observed that falls happened 
both to patients whose families had been prepared to under-
take non-professional care and those whose relatives did not 
have the necessary skills (36.91% vs. 63.09%). The outcomes of 
this study did not confirm a statistically significant relationship 
between the ability of the family to undertake non-professional 
care and the occurrence of falls (test χ2; p = 0.549) (Table 7). 
The majority of those surveyed experienced falls irrespective of 
whether their relatives were prepared to undertake non-profes-
sional care or not.

Table 7. Preparation of the family for taking non-professional 
care of their elderly relatives vs. the incidence of their falls and 
the results of the test for independence between preparation 
of the family for taking non-professional care of their elderly 
relatives and the incidence of their falls
Prepara-
tion

Fall
Yes

Fall
No

Total Pear-
son’s 
χ2 test

p

n % n % n %
Yes 86 36.91 29 40.85 115 37.82 0.35 0.549
No 147 63.09 42 59.15 189 62.17
Total 233 76.60 71 23.40 304 100.00

The authors further analyzed the relationship between 
the ability of a family to provide non-professional care and the 
number of falls. Patients whose relatives were prepared to un-
dertake non-professional care reported only one fall more often 
than other respondents (41.74% vs. 25.40%), and less often two 
(19.13% vs. 21.16%) or three falls (13.91% vs. 31.22%). There 
was a statistically significant relationship between the number 
of falls and the ability of a family to provide efficient care (test 
χ2; p = 0.002) (Table 8). Therefore, we can conclude that patients 

whose relatives were prepared to undertake non-professional 
care fell considerably less frequently. 

Table 8. Preparation of the family for taking non-professional 
care of their elderly relatives vs. the number of their falls and 
the results of the test for independence between preparation 
of the family for taking non-professional care of their elderly 
relatives and the number of their falls
Number 
of falls

Preparation
Yes

Preparation
No

Total Pear-
son’s 
χ2 test

p

n % n % n %
0 29 25.22 42 22.22 71 23.35

15.14 0.002
1 48 41.74 48 25.40 96 31.58

2 22 19.13 40 21.16 62 20.40
≥ 3 16 13.91 59 31.22 75 24.67
Total 200 65.78 104 34.22 304 100.00

Statistical calculations showed that the families of patients 
at a low risk of falls according to the TT were much more often 
ready to undertake non-professional care of their older relatives 
in the context of falls than the families of other patients (50.36% 
and 49.64%, respectively). This correlation was statistically sig-
nificant (test χ2; p = 0.0002) (Table 9).

Table 9. Results of the TT vs. the preparation of the family for 
taking non-professional care of their elderly relatives and the 
correlation between the preparation of the family for taking 
non-professional care of their elderly relatives and the results 
of the TT
Tinetti 
test

Preparation 
Yes

Preparation
No

Total Pear-
son’s 
χ2 

test

p

n % n % n %

Highest 
risk of fall

29 23.97 92 76.03 121 39.80

19.05 0.0002
Moderate 
risk of fall

17 36.96 29 63.04 46 15.13

Minimal 
risk of fall

69 50.36 68 49.64 137 45.07

Total 115 37.92 189 62.17 304 100.00

The next stage of this study included an analysis of the 
relationship between the demand for information about fall 
prevention and the occurrence of falls. Regardless of whether 
those surveyed had experienced falls or not, the vast majority 
needed information on how to reduce the risk of falls in the fu-
ture (75.97% vs. 76.06%). There was no statistically significant 
relationship between the occurrence of falls and the demand 
for information support (test χ2; p = 0.135) (Table 10).

Table 10. Need for information support concerning fall preven-
tion vs. the incidence of falls and the results of the test for inde-
pendence between the need for information support concern-
ing fall prevention and the incidence of falls
Need for 
infor-
mation 
support

Fall
Yes

Fall
No

Total Pear-
son’s 
χ2 test

p

n % n % n %

Yes 177 75.97 54 76.06 231 75.98

4.01 0.135
No 25 10.73 3 4.23 28 9.22

difficult 
to say

31 13.30 14 19.72 45 14.80

Total 233 76.60 71 23.40 304 100.00

Finally, the authors focused on the relationship between the 
need for information on fall prevention and the number of falls. 
Regardless of the number of falls, the vast majority of those 
surveyed were interested in obtaining information concerning 
ways of reducing the risk of falls in the future (71.88%‒80.00%). 
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such a need was considerably less common among patients who 
had fallen only once (18.75%) than among others (4.23‒5.33%). 
a ‘difficult to say’ answer was given by 9.38% of respondents 
who had fallen only once and 19.72% of those who had not 
fallen at all (test χ2; p = 0.007) (Table 11).

The research results indicated that regardless of the risk 
of falls, most elderly people showed a need for information 
on how to reduce the risk of falls in the future. The results of 
statistical analysis showed a statistically significant association 
between the risk of falls according to the TT and the need for 
information on activities that may help avoid falls in the future 
(test χ2; p = 0.406) (Table 12).

in the opinion of 100% of the respondents, solid informa-
tion support may improve the understanding of fall prevention 
issues and ways of handling the situation with increasingly limit-
ed self-reliance among geriatric patients. all respondents clearly 
stated that the preparation of the family for taking care of the 
patient may reduce the risk of falls.

note: Some of the numbers in Tables 10 to 12 may sug-
gest that the expected values required by the statistical 
test used in this study are too small (if the expected values are 
lower than 5, the chi-square test can provide inaccurate results), 
which does not allow us to draw firm conclusions and sug-
gests that further research is needed.

Discussion
the study described in this article did not demonstrate any 

relationship between gender and the occurrence of falls among 
seniors. On the other hand, Zhang et al. [10] and gazibara et al. 
[11] reported that women fall more often than men, which was 
supported by Johansson et al. [12], who found that women are 
at a greater risk of falls than men. 

the results obtained in this study suggest that age has no 
significant influence on the occurrence of falls among geriatrics. 
However, there is a statistically significant relationship between 
the age group and the number of falls. Older patients fall con-
siderably more often than their younger counterparts and are at 
a higher risk of falling. This relationship has been fully confirmed 
by other authors. The studies of yeh et al. [13] showed that ad-
vanced age is a predictor for multiple falls. Pluskiewicz et al. [14] 
suggested that the incidence of falls significantly increases with 
every decade of life. according to Zhang et al. [10], age and gen-
der need to be taken into account when planning treatment for 
insomnia as a part of fall prevention for older adults.

according to the data obtained in this study, falls occur with 
the elderly regardless of whether their relatives are prepared 

to undertake non-professional care or not. nevertheless, there 
is a statistically significant relationship between the number of 
falls and the efficiency of care provided by the family. what is 
more, families of patients at a low risk of falls were proven to be 
significantly more often prepared to undertake non-profession-
al care. The relationship between the occurrence or the risk of 
falls and the ability of the family to provide efficient care has not 
been investigated to date. The care and nursing of a patient are 
considered to be one of the major functions of the family. There 
is a common belief that being a member of a family is sufficient 
to receive necessary assistance and support from its mem-
bers. even so, a number of factors and situations may result 
in the family’s failure to provide care [3, 15]. The ability of the 
family to offer efficient care is defined in terms of its structure 
and socio-economic situation, as well as the physical and mental 
state of its members, their healthcare-related knowledge and 
skills and the emotional bonds between family members [3, 15].

Obtaining information about a family and its ability to pro-
vide efficient care is a key element of health promotion and 
fall prevention proposed by district nurses. This is the starting 
point for deciding whether the family is ready to co-operate or 
whether it needs support and assistance from professional care-
givers. in cases of the physical absence of those family members 
able to provide non-professional care, it helps to identify the 
patients’ needs to be satisfied by social workers [3, 15].

Based on statistical analysis, it was found that, irrespective 
of the occurrence and the risk of falls, the vast majority of the 
respondents needed information on how to reduce the risk of 
falls in the future. it should be emphasized that those surveyed 
enquired about their previous falls and need for information 
support, showed interest in health-related issues and started to 
understand their role in health improvement. in the study of 
Stevens et al. [16], women were significantly more likely than 
men to report their falls, as well as to discuss falls and fall pre-
vention, with a healthcare provider. The authors suggested that 
medical staff should consider asking all older patients about the 
history of falls, especially male patients, who are the least likely 
to seek medical attention.

The collecting of data concerning the demand for informa-
tion about the ways of fall-risk reduction is an important part of 
the fall prevention and health promotion programs implement-
ed by district nurses. This is the first step in selecting the objec-
tives of health education, whose long-term goal is to develop 
healthy behaviors and attitudes, which assumes growing impor-
tance in the context of the threats posed by modern civilization. 
Therefore, an indirect purpose of these actions is to prepare 
patients of advanced age to take care of themselves, develop 
those skills necessary to enhance their health potential, avoid 

Table 11. Need for information support concerning fall prevention vs. the number of falls
Number of falls Need for information 

support 
Yes

Need for information 
support 
No

Difficult to say Total Pearson’s 
χ2 test

p

n % n % n % n %
0 54 76.06 3 4.23 14 19.72 71 23.35

17.7 0.007
1 69 71.88 18 18.75 9 9.38 96 31.58

2 48 77.42 3 4.84 11 17.74 62 20.40
≥ 3 60 80.00 4 5.33 11 14.67 75 24.67
Total 231 75.98 28 9.21 45 14.81 304 100.00

Table 12. Results of the TT vs. the need for information support concerning the fall and the correlation between the need for 
information support concerning the fall and the results of the TT
Tinetti test Need for information support 

Yes
Need for information support 
No

Difficult to say Total Pearson’s 
χ2 test

p

n % n % n % n %
Highest risk of fall 97 41.99 11 39.29 13 28.89 121 39.80

3.00 0.406
Moderate risk of fall 35 15.15 4 14.29 7 15.56 46 15.13
Minimal risk of fall 99 42.86 13 46.43 25 55.56 137 45.07
Total 231 75.98 28 9.22 45 14.80 304 100.00
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diseases or injuries typical in geriatrics and to introduce chang-
es to their immediate environment in order to make them feel 
safe. Stahl and albert [17] suggested that interventions to pro-
mote physical activity among fallers need to be gender-specific, 
as frequent falling among geriatrics is associated with a decline 
in common spare-time, household and walking activities.

Conclusions 

1. Risk factors for falls among geriatric patients include age, 
falls in the medical history, solitude as an adverse social 

situation and the unpreparedness of the family for taking 
non--professional care of their elderly relatives. 

2. according to the respondents, information support may 
improve their understanding of fall prevention issues and 
ways of handling the situation with increasingly limited 
self-reliance, and the preparation of their families for tak-
ing care of them may reduce the risk of falls. 

3. district nurses need to develop educational skills that can 
be used during the implementation of prevention and 
safety promotion programs, thus contributing to a higher 
quality of life for older adults. 


