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Introduction

Gerontology is the study of the physical aspects of ageing as 
well as the mental, social and societal effects of ageing. The 
branches of gerontology (biogerontology, social gerontol-
ogy, environmental gerontology) and geriatrics (clinical ger-
ontology) deal with ageing, the former studying ageing from 
a biological, psychological and sociological perspective, as 
well as taking into account the physical and social environ-
ment, while the latter studies the health problems of older 
people.1

In July 2022, 21.1% of the population in Slovenia was 
already over 65 years old.2 In the coming decades, life expec-
tancy will increase, so the ageing of the population will con-
tinue. By the end of 2030, almost a quarter (24.9%) of 
Slovenians will be 65 years or older.3

Older people suffer from reduced mobility, inability to 
function and need for assistance due to age and illness,4 
which can also affect life satisfaction. Quality of life depends 
on establishing and maintaining a balance between physical 
abilities, mental health and the environment.5 The environ-
ment plays an important role in shaping a person’s lifestyle. 

People choose different activities in different environments. 
An ergonomically designed physical environment and an 
extensive social network can improve quality of life.6 The 
energy and skills we need for activities also depend on the 
environment in which a particular activity is performed. The 
hazards we face in activities also depend on the environment 
and participation in activities depends on how successfully 
we meet the challenges that the environment presents to 
individuals.7

In occupational therapy, a frame of reference uses theo-
ries to guide assessment, evaluation and application in prac-
tice. From an occupational therapy perspective, occupational 
therapists typically use many different frames of reference 
and models when providing services to older adults 
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in practice. Some of them are used quite frequently and are 
better known than others. All of these models or frameworks 
use the same variables such as person, environment and 
occupation and their interaction between variables 
(Occupational Therapy Practice Framework (OTPF-4),8 The 
Person-Environment-Occupation-Performance (PEOP) 
model,9 Canadian Model of Occupational Performance and 
Engagement (CMOP-E),10 Model of Human Occupations 
(MOHO)11). On the other hand, there is also Lawton’s envi-
ronmental theory12 (theoretical framework), the theory of 
adjustment, which focuses on the interaction between the 
person’s variables and the environmental variables, which 
include the home environment, the social environment and 
the person’s environment. We can conclude that both occu-
pational therapy and Lawton’s theory provide a basis for 
understanding adaptation to home environment in older 
adults.

In occupational therapy, we are familiar with cultural, 
personal, temporal and virtual context (American 
Occupational Therapy Association),13 in which the physical 
environment includes the natural environment (geographic 
terrain, plants, etc.) and the built environment (buildings, 
furniture and objects). Lawton’s12 very well-known theory of 
environmental exposure, on the other hand, distinguishes 
three environmental factors: the home environment, the 
social environment and the neighbourhood.

The living environment is not only an apartment or a 
house, but also includes the closer and wider living commu-
nity.14 With increasing age, the need for help also increases, 
and the provision of such help is dependent on the important 
people with whom the older person lives and their ability to 
offer help.4

The living environment of older adults in Slovenia can be 
perceived as a home environment, a protected dwelling or an 
institutional environment. In 2018, the percentage of older 
adults living alone in Slovenia in their home environment 
was 32.8%, in Europe 32.1%.15

Older adults often live in housing that is not adapted to 
their needs, leading to stress, discomfort and loss of inde-
pendence, which in turn can be a major risk factor for serious 
injury. Very few older adults choose to adapt their homes 
because they are unaware of the benefits that even simple 
adaptations to the home environment would bring.16 Through 
such adaptations, activities could be performed faster, with 
less effort, more safely and most importantly, indepen-
dently.17 Older people often shy away from making adapta-
tions in their home environment, mainly for financial reasons 
and fear of organising the work involved. The fact is that 
even relatively inexpensive adaptations in the home environ-
ment can ensure better functioning, independence, safety 
and efficiency for older people. It is critical to provide home 
environment adaptations that enable older people to age ‘in 
place’ or in the home environment18 where occupational 
therapists play the primary role, as user-centred health pro-
fessionals who strive to promote health and well-being 

through employment and participation or collaboration in 
the community.17,19

Researchers in the field of ageing and living environ-
ments evaluate individual elements of the environment20 and 
risk factors for falls.21 Special attention is given to finding 
appropriate assessment tools, their characteristics,22 and the 
effectiveness of the measurements.23 Among the assessment 
tools, the development of safe living environment check-
lists24 and validity assessment tools25 are worth mentioning. 
Research conducted in the context of the living environment 
assessment also highlights the need to develop fall preven-
tion strategies26 and prevention programs for self-assessment 
and adaptation of the living environment to the needs of 
older adults by occupational therapists.21

Due to all the presented circumstances related to living 
environment, we investigated the environment in which the 
older adults live and their level of awareness regarding the 
arrangement of the living environment that meets the recom-
mendations of safe and healthy ageing and ergonomics.

Research question: Does the personal subjective opinion 
of the older adults about the arrangement of the living envi-
ronment differ between the groups of older adults where 
there are risk factors from the point of view of a safely 
arranged living environment, and between the group of older 
adults where there are no risk factors from the point of view 
of a safely arranged living environment?

The information generated from this research is expected 
to provide some important insights that could guide the plan-
ning of services and policies in Slovenia, by including the 
users’ perspective. We can achieve these goals by providing 
occupational therapy services and incorporating environ-
mental assessments as preventive and curative ways to ena-
ble older adults to age in place as part of the implementation 
of the National Long-Term Care Act.

Methods

This was a cross-sectional study. For data collection, a novel 
questionnaire was developed and validated and distributed to 
community-dwelling adults over 65 years of age in various 
Slovenian counties. We pilot tested the questionnaire with 20 
older adults to clarify the individual statements of the 
questionnaire.

Measuring instrument

The questionnaire developed for this study consisted of the 
following items:

-	 Seven questions about the demographic characteris-
tics of the participants.

-	 One question (with 55 statements) in which we 
reviewed the participants’ subjective views on 55 
statements about professional recommendations for 
designing living environments for older adults. We 
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reviewed the participants’ views (subjective meas-
ures) on 55 statements reflecting professional rec-
ommendations for designing living environments 
for older adults. Based on a pilot study, we devel-
oped a set of 55 questions to express older adults’ 
opinions/views on environmental factors (recom-
mendation set) that include individual factors of 
human interaction with the environment in addition 
to the ergonomic laws of macro- and micro-ergo-
nomics. The questions include elements of the liv-
ing environment and served us as a description of its 
appropriate design. The evaluation of the statements 
made, which refer to the subjective expression of 
opinions, was made on a five-point scale with the 
answers: 1 – I do not agree at all, 2 – I partially disa-
gree, 3 – I am unsure, 4 – I partially agree, 5 – I fully 
agree. These responses indicate the level of agree-
ment with the recommendations to introduce adap-
tations in the home environment. Because we 
wanted to verify the participants’ opinions about the 
whole home, we divided the questions into different 
sections: general environment, entrance, kitchen, 
bedroom, bathroom and living room.

The reliability of the questionnaire was checked with the 
coefficient of internal consistency Cronbach’s alpha and the 
value was 0.938, indicating good reliability of the measure-
ment for the variables in the scale (α ⩾ 0.9).27 We additionally 
checked what the Cronbach’s alpha coefficient would be if 
individual statements that lowered the value of the coefficient 
were excluded from the questionnaire. We found three state-
ments that would minimally change the coefficient, to a value 
of 0.939, but we did not exclude them from the final question-
naire. We have checked the normality of the distribution of 
the variables with the coefficient of asymmetry (skewness) 
and flatness (kurtosis), the value of which is in the interval 
between +1 and −1. Validity was assessed using the correla-
tion of the same variables. The value obtained was 356 DF 
(degrees of freedom) (0.05) = 0.104, with Pearson correlation 
coefficients ranging from 0.180 to 0.733 (p < 0.05).

–	 The last question refers to the state description 
(objective measures), which contains statements 
about the current state of the older adult’s living envi-
ronment. We formulated the statements based on the 
Elder Home Safety & Environmental Assessment 
Tool,28 which was developed by researchers in 
Florida with the goal of preventing falls among older 
adults in their home environment. For each of the 
statements described, family members of older adults 
were given a choice of three response options (true, 
false or none).

Based on the statements from the last part of the question-
naire about the actual situation completed by the interviewers 

(objective measures), we created new variables by grouping 
the ‘true’ and ‘none’ options, which were not a risk factor, and 
the ‘false’ option, which was a risk factor. We then added the 
individual variables for each living space to obtain a new 
variable indicating the number of risk factors present for each 
living space.

For example, for the newly created variable ‘ENTRANCE 
is not/is a risk factor’, 12 individual statements or variables 
indicating the presence or absence (1 or 0) of a single risk fac-
tor were first added together (thus obtaining the variable 
‘ENTRANCE sum of risk factors’). Participants were divided 
into two groups based on this variable, depending on whether 
the risk factors were present or not. For the newly created vari-
able, we have 12 risk factors for the variable ‘ENTRANCE’, 
18 risk factors for the variable ‘LIVING ROOM’, 11 risk fac-
tors for the variable ‘BEDROOM’, 9 risk factors for the vari-
able ‘BATHROOM’, 8 risk factors for the variable ‘ STAIRS’ 
and 11 risk factors for the variable ‘KITCHEN’.

Participants and data collection

Because this was an independent, unfunded study, the 
researcher decided to reach older adults through Associations 
of Older People (OPAs).29 Inclusion criteria were that poten-
tial participants were over 65 years of age, lived at home and 
had no diagnosed cognitive impairment. Potential partici-
pants could be recipients of home care, attend day centres 
and/or be active in nongovernmental organisations. The 
exclusion criteria were that participants had a diagnosed 
cognitive impairment, were younger than 65 years, and 
lived in any type of institution (nursing home, retirement 
home). The aim of the sampling was to include a wide range 
of individuals with different interests and characteristics 
that could represent the population of Slovenian older adults 
living at home. At the beginning of 2016, the author con-
tacted all OPAs in Slovenia (N = 509) either by mail or Email 
and asked them to participate in the study. Nearly 20% of 
OPAs (N = 94) responded and expressed interest in partici-
pating. Meetings were then organised between May 2016 
and May 2017 in public places where the author could per-
sonally contact the potential participants, the members of 
the OPAs. After an author’s contribution lecture at a com-
munity centre organised by the OPA, the lecture attendees 
were approached by the researcher and asked to participate 
in the study. The author first introduced the research project 
and distributed information sheets about the research and 
contact information. Then, those who expressed interest 
were presented with the questionnaire and given instruc-
tions for each question. Participants could either complete 
the questionnaire after the initial meeting or choose to be 
visited at home by the author at a time convenient to them. 
Before completing the questionnaire, they were also encour-
aged to ask questions to clarify the purpose of the study and 
the wording of the questions. Participants completed the 
questionnaire independently; however, assistance from the 



4	 SAGE Open Medicine

author was offered if needed. As an incentive, participants 
were offered a free lecture from the author on fall preven-
tion in the living environment and a presentation on medical 
devices. Participation in the study was voluntary and free of 
charge. Participants had the option to terminate their partici-
pation at any time without consequence. The questionnaire 
was mailed or sent by post to 635 individuals, of whom 358 
agreed to participate. In reviewing the questionnaires, we 
found that 316 people had completed the questionnaire in 
full, while 46 people had completed it only partially. 
Therefore, the number of respondents varied by question.

If we compare the proportions by gender between the 
population30 and the sample, we find that 37.0% of the popu-
lation are men, while 33.0% of the sample are men. For 
women, the difference between the population and the sam-
ple is 63.0% versus 67.0%. With the difference in the repre-
sentation of the two genders, we wanted to be as close as 
possible to the difference in the ratio of the population to 
OPA members. In terms of gender, the sample reflects the 
characteristics of the population, so our sample is representa-
tive in terms of gender.

We wanted to include associations from all 12 statistical 
regions in the study. The following comparison between the 
population and the sample is by number of participants from 
each statistical region. The first column of Table 1 shows the 
frequencies of participants from each statistical region in the 
sample, the second column shows the proportions corre-
sponding to the sample size of our study (frequency/sample 
size), the third column represents the proportion of the num-
ber of older people in each statistical region relative to the 
population over 65 years of age who lived in a home-based 
residential setting on 1 January 2016, according to Statistical 
Office of Slovenia (SURS) data. The last column shows the 
index where the proportion of the sample (second column) 
was divided by the proportion of the population (third col-
umn). For the sample to be representative of the statistical 
region, the indices should be close to 1.

Table 1 shows that the percentage of respondents from the 
Mura and Drava regions, South-Eastern Slovenia and the 
Goriška region is significantly lower. The majority of respond-
ents are from the regions of Littoral-Inner Carniola and Gorizia.

We believe that the differences are due to a different level 
of information of the members within each society. This is 
also confirmed by the statistical data of OPAs, which states 
that the information of members in the societies is decreas-
ing in all areas, both through written information and infor-
mation through proxies, various circulars, local television, 
Email and other forms of information transmission.

According to the Statistical Office of the Republic of 
Slovenia,2 on 1 January 2016, Slovenia had a population of 
2,064,188. 18.41% of the population (380,102 persons) were 
over 65 years old, of whom 94.6% (359,577 persons, third 
column of Table 1) lived in their home environment. Using 
Creative Research Systems software (https://www.survey-
system.com/sscalc.htm), we calculated the degree to which 
sample size corresponds to our demographic of the elderly 
population living at home. We chose a confidence level of 
95% and a confidence interval width of 5, yielding a sample 
size of 384.

With 358 participants, the size of our sample is only 
slightly smaller or lower than the calculated recommenda-
tion (with a chosen confidence interval width of 5 and a con-
fidence level of 95%).

Smith (2018) believes that when conducting healthcare 
surveys, a statistically significant sample size is not as 
important because we obtain valuable information (about 
their needs and experiences) from individual participants.

Statistical analysis

Data were analysed using descriptive statistics, t-tests, and a 
nonparametric test in SPSS Statistics 24. Descriptive statistics 
were used to describe the basic characteristics of the data in a 
study to (1) describe the sample, (2) determine their subjective 

Table 1.  Proportion of participants from statistical regions.

Statistical regions Fervency Proportion in % based on 
sample size (358 persons)

Proportion in % based on the size of the population 
who lived at home (359,577 persons)

Index pattern/the 
population

Mura 10 2.79 6.49 0.43
Drava 24 6.70 17.26 0.39
Carinthia 10 2.79 3.71 0.73
Savinja 28 7.84 12.67 0.62
Central Sava 7 1.95 3.10 0.63
Lower Sava 9 2.51 3.98 0.63
Southeast Slovenia 8 2.23 6.91 0.32
Littoral-Inner 
Carniola

145 40.50 25.89 1.56

Central Slovenia 93 25.97 10.61 2.50
Upper Carniola 7 1.95 2.88 0.67
Gorizia 7 1.95 6.78 0.29
Coastal–Karst 10 2.79 6.21 0.45
N 358 100 100  

https://www.surveysystem.com/sscalc.htm
https://www.surveysystem.com/sscalc.htm
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opinions on recommendations for appropriate living environ-
ment design, (3) objectively determine the status of living 
environment design and compliance with ergonomic recom-
mendations. To confirm the research question, we conducted a 
parametric t-test for independent samples. Because some dif-
ferences between pairs were not normally distributed, the 
Mann-Whitney U test was used to determine whether partici-
pants’ personal opinions differed between the groups in which 
risk factors were present and between the group in which risk 
factors were not present from the perspective of a safely 
designed environment. In the Options dialogue box, cases are 
excluded listwise, that is, if a case has a missing value for a 
variable, it is excluded from the entire analysis.

Results

Sample description

More than two-thirds (68%) of the participants were women 
and 32% were men. They were between 65 and 97 years old 
(mean = 74.2, SD = 7.1). More than half (59%) lived in urban 
areas and 41% in rural areas. A quarter of participants lived 
alone, 50% with a partner or spouse, and 23% with close 
family members (children, grandchildren). The remainder 
(2%) reported living with other family members. Nearly half 
of the participants (49%) lived in a private house with more 
than one floor, 24% lived in a private house that was occu-
pied only at ground level, 13% lived in an apartment block 
with more than four floors, and 11% lived in an apartment 
block with fewer than four floors. The remainder (3%) 
reported living in other types of housing, such as a country 
house (Table 2).

Demographic details of the participants

Older adults’ subjective opinions on 
recommendations for living environment design

As expected, the highest rated statement on the 5-point scale 
(84.8%) of the total group, with an average of 4.76 (SD = 0.68; 
Cronbach Alpha = 0.938), was the statement: ‘I want to spend 
my old age in my home environment as long as possible’. In 
our opinion, if the presented statement does not receive such 
significant weight, it should be considered whether another 
survey on personal opinion about compliance with ergo-
nomic recommendations for the design of the home environ-
ment is useful.

The second highest rated statement on the 5-point scale 
(72.5%) of the general group in relation to the average 4.59 
(SD = 0.80; Cronbach Alpha = 0.938) is: ‘Relatives give me 
the help and support I need when I need it’. This statement 
reflects the current design of the long-term care system in 
Slovenia, which is based on help from relatives, and is also a 
reflection of older adults’ awareness and expectations regard-
ing help from relatives. Respondents were least likely to 
agree with the statement that free-roaming pets are not a nui-
sance and are not a dangerous risk factor.

In the opinion of older adults, the statements about 
entrance and hallway were rated highest on average on the 
5-point scale: traffic safety (65.3%; average 4.41; SD = 0.99; 
Cronbach Alpha = 0.937), home entrance lighting (79.1%; 
average 4.68; SD = 0.75; Cronbach Alpha = 0.937) and width 
of step (78.5%; average 4.65; SD = 0.78; Cronbach 
Alpha = 0.937). On average, 68.6% of participants most 
agreed with the statement (average 4.41; SD = 1.03; Cronbach 
Alpha = 0.937) that reads, ‘Interior doors are wide enough 
for a walking aid or wheelchair user to move freely’. We can 
understand their agreement with this statement as the most 
important requirement for them.

Table 2.  Descriptive statistics from participants.

Variable N M ± SD/(%)

Mean age 358 74.27 ± 7.059
Gender 358  
  Female 240 68
  Male 118 32
Living arrangements 309  
  Lives alone 75 24.5
  Lives with a spouse or partner 152 49.7
 � Lives with close family members 

(children)
71 23.2

  Lives with other family members 8 2.6
Education 311  
  Unfinished primary school 13 4.2
  Primary school 60 19.3%
  Secondary school 134 43.1%
  High school, highly professional 91 29.3
  MSc, PhD 13 4.2

Variable N M ± SD/(%)

Environment
  Rural 128 41
  Urban 181 59
Type of residence 311  
  Private house with more than 1 floor 153 49.2%
  Private house with ground-level living 76 24.4%
 � Apartment block with more than 4 

floors
40 12.9%

 � Apartment block with fewer than 4 
floors

35 11.3%

 � Other types of residence (a country 
house)

7 2.3%

Assistance with ADL, IADL 348  
  Without 267 74.6%
  Unpaid helpers 54 15.1%
  Paid helpers 27 7.8%

ADL: activities of daily living; IADL: instrumental activities of daily living.

 (Continued)

Table 2.  (Continued)
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Among the statements about the usefulness of kitchen 
facilities, the following statement received the highest aver-
age rating from older adults (81.4%; average 4.69; SD = 0.75; 
Cronbach Alpha = 0.937): ‘It is useful to store daily use items 
in the kitchen cabinets at a height between my shoulders and 
my knees so that I do not have to use a chair, cane or ladder 
to reach the items/food’. The lowest average rating is for the 
statement recommending the use of a serving cart to safely 
transport food to the table (21.1%; average 2.98; SD = 1.46; 
Cronbach Alpha = 0.937).

In the bedroom area, older adults on average agreed most 
with the statement about getting up from a bed that is high 
enough and hard enough without having to hold onto furni-
ture (69.6%; average 4.00; SD = 1.13; Cronbach 
Alpha = 0.938). They agreed or rated lowest on average with 
the statement that they would use a toilet chair in the bed-
room at night if needed, depending on their physical condi-
tion, to meet urinary and defecation needs (32.5%; average 
3.24; SD = 1.56; Cronbach Alpha = 0.938).

Of the statements related to the bathroom, older adults on 
average most agreed with the statement that one should check 
the water temperature by hand before entering the shower or 
bathtub (71.1%; average 4.49; SD = 0.99; Cronbach 
Alpha = 0.936), which is a preventive measure to protect 
against scalding. For the indication that was rated lowest on 
average, they chose a toilet bowl with an elevation and handles 
that allow them to stand up and sit down more easily and safely 
(54.9%; average 3.97; SD = 1.37; Cronbach Alpha = 0.936).

Adequate lighting of the room for practicing hobbies, 
which very often involve manual skills, is on average the 
highest rated statement among the statements in the ‘living 
room’ group (77.3%; average 4.62; SD = 0.83; Cronbach 
Alpha = 0.937). This is followed by statements about open-
ing and closing curtains/blinds (75.1%; average 4.61; 
SD = 0.79; Cronbach Alpha = 0.937) and the height of the sit-
ting area in the living room (74.2%; average 4.55; SD = 0.09; 
Cronbach Alpha = 0.937). The lowest rated statement among 
those they fully agree with is that loose wooden floors are 
annoying to walk on and you can trip over them (57%; aver-
age 3.98; SD = 1.38; Cronbach Alpha = 0.936).

Risk factors in the living environment

The last question refers to statements related to the actual 
objective state of the living environment in which older 
adults live, where we first present the results of descriptive 
statistics. Statements marked with the objective options 
‘true’ and ‘none’ do not represent risk factors, while state-
ments marked with the option ‘false’ represent risk factors 
for living in relation to the recommended ergonomic design 
of the living environment.

In the first group of statements related to the entrance 
area, among the risk factors (statement ‘false’), we would 
like to highlight that the older adults considered that they did 
not have adequately designed walking areas (17.9%) and 
placed benches on which to rest in their home (18.8%). They 

were concerned about the lighting of the flat entrance 
(96.1%) and the accessibility to the external waste recepta-
cles (93.2%) (statement ‘true’).

Regarding the statements about the stairs, they are evenly 
high and low (79.5%) and clean, that is, no debris (84.3%). 
They are well maintained and can be illuminated, which is 
made possible by light switches at the bottom and top of the 
stairs (79.2%). Risk factors (statement ‘false’) are inade-
quately fitted handrails that are not fitted on both sides of the 
stairs (49.3%) and poorly marked stair edges (23.3%) 
because, if not carpeted, they are not fitted with non-slip, 
highly visible tapes.

In the living room, the risk factor for older adults is an 
insufficiently illuminated room at night (11.9%). Among the 
risk factors, the smoke detector (24.1%), which is not on the 
floor, and the location of the phone (21.8%), which is not 
near the seats, are also very frequently mentioned. The living 
room is sufficiently illuminated (96.4%), and it is safe to 
move around in the hallways (95.4%).

The lack of handrails near the toilet bowl (40.6%) and in 
the shower or bathtub (34.2%), as well as the lack of a night 
light (38.7%), are risk factors in complaints related to the 
bathroom. The appropriate height of the toilet bowl (83.6%) 
for a single user and the facility for storing and disposing of 
dirty laundry in the bathroom (90.8%) are not risk factors.

In the bedroom, the risk factor is the lack of a chair with 
arms (41.9%). In addition, older adults lack a telephone 
(33.6%) within reach of the bed and the ability to activate 
night lighting (31.1%) when the sensor detects movement.

In the kitchen, storing food and items (10%) at an appro-
priate height and not having a ladder to reach higher items 
(17.6%) are risk factors. A clean and dry kitchen floor (97.7%) 
with no cover (96.7%) and functioning kitchen appliances 
(97.3%) are not risk factors for kitchen-related harm.

Differences between groups with and without 
risk factors

We are interested in whether older adults’ subjective views 
of home environment design differ between the group of 
older adults with risk factors and the group of older adults 
without risk factors.

To test the hypothesis, we divided the 55 statements about 
participants’ subjective views of the professional design of 
the home environment into individual statement groups by 
living space, namely: ENTRANCE, KITCHEN, BEDROOM, 
BATHROOM and LIVING ROOM.

We found that there was no one without risk factors 
among the older adults concerning ENTRANCE. Older 
adults (n = 153; 49.5%) have concerning ENTRANCE two 
risk factors, while three older adults have only one risk fac-
tor. Two older adults (0.6%) have the largest number of fac-
tors, nine risk factors (out of 12 listed in the questionnaire).

Since none of the older adults in the variable ‘sum of risk 
factors’ is without risk factors, the mentioned variable does 
not divide the participants into two groups (group without 
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risk factors or group with existing risk factors). Therefore, 
we did not use the variable ‘ENTRANCE is not/is a risk fac-
tor’ and we excluded it from the set of living spaces when 
checking the research question. We repeated the described 
process of variable construction for the other five living 
spaces.

For the variable ‘LIVING ROOM is not/is a risk factor’ 
we have 116 older adults (37.9%) without risk factors and 
one older adult (0.3%) with 10 risk factors of the 18 listed in 
the questionnaire. In total, 190 older adults have at least one 
of the residential risk factors present.

100 older adults (32.7%) have no risk factors in the 
BEDROOM. This is followed by a group of 51 older adults 
(16.7%) with one of the 11 risk factors listed in the question-
naire present in the bedroom. A total of 206 older adults have 
at least one of the risk factors in their bedroom.

We have 88 older adults (28.8%) without risk factors in 
the BATHROOM on one side and 52 (17%) with a risk factor 
on the other side. Few of them have seven risk factors (1%), 
eight risk factors (0.7%) and nine risk factors (1%) in the 
bathroom of the nine listed in the questionnaire.

STAIRS are not a risk factor for 105 older adults (34.4%), 
while a risk factor on stairs is present in 107 older adults 
(35.1%) of the eight listed in the questionnaire. At least one 
risk factor (out of eight) is present on stairs for 200 
respondents.

The KITCHEN is where older adults (n = 179; 59.3%) 
have no risk factors. Seventy-four older adults (24.5%) have 
one risk factor in the kitchen and 33 older adults (10.9%) 
have two risk factors in the kitchen out of the 11 listed in the 
questionnaire. At least one risk factor in the kitchen is pre-
sent in regard to 123 of the seniors surveyed.

To confirm the research question, we performed a para-
metric t-test for independent samples (Table 3) and for vari-
ables that are not normally distributed; we used the 
nonparametric Mann-Whitney test (Table 4).

Parametric t-test

Parametric t-tests were performed for four statements for the 
variables living room, bathroom and bedroom. It was also 
performed for three statements for the variable stairs and for 
six statements for the variable kitchen.

Statistically significant differences (at 5% risk level) in older 
adults’ subjective personal opinions regarding views on the 
appropriate design of the living environment between the group 
of older adults in which risk factors are present and the group in 
which no risk factors are present exist only in the statement that 
there should be a thermostat to regulate the room temperature in 
a visible and accessible place (p = 0.014) (Table 3).

Nonparametric Mann-Whitney U-test

Nonparametric Mann-Whitney U tests were performed for 
three statements for the variable living room and for the 

variable stairs. Nonparametric tests were also performed for 
one statement for the bathroom variable and for four state-
ments for the kitchen variable.

Table 4 shows the sum totals of the ranks and the means 
of the ranks for the statements ‘Subjective opinions about the 
appropriate design of the home living environment for the 
group of statements about living room, bathroom, stairs and 
kitchen’ in relation to the group of older adults with existing 
risk factors and the group of older adults without risk factors. 
There are no statistically significant differences between the 
non-normally distributed data for the variables (living room, 
bathroom, stairs, kitchen) between the groups of older adults 
with risk factors and between the group of older adults with-
out risk factors (p > 0.05).

Comparing the mean scores (parametric t-tests for inde-
pendent samples) (Table 3) or the mean ranks (non-paramet-
ric Mann-Whitney tests) (Table 4) of the statements of the 
individual sentences, we find that the two groups differ from 
each other in only one statement.

Discussion

Environment is one of the variables in occupational therapy 
models9–11 or frameworks8 or Lawton’s environmental the-
ory12 associated with older adults and is as important as other 
variables. The environment can support or constrain older 
adults’ performance in their daily occupations.13 One such 
example is the study by Taylor et al.31 on sociodemographic 
factors and neighbourhoods in black older adults.

Most of our research focuses on the built environment as 
part of the physical environment. As an example, we can cite 
the results of the literature review that support the significant 
person-environment relationship proposed by environmental 
gerontology.32 We also obtain some data on the natural envi-
ronment included in the sample of older adults from rural 
and urban areas. Through the social environment, we obtain 
information on who older adults have contact with to answer 
the question of who they live with and who helps them man-
age their daily activities when they need assistance.

Housing is treated as an important aspect of ageing in 
place in environmental gerontology.33 Environmental char-
acteristics can influence physical activity, and the context of 
the living environment has a profound impact on overall 
health and mortality.34 An adequate housing situation has 
already been found to affect social integration, safety, auton-
omy and enjoyment of life in older people,35 and the living 
environment is an important aspect of their quality of life. As 
people age, mobility becomes an issue36 if they want to age 
in place where they live.

For gerontologists, successful ageing means understand-
ing and emphasising the importance of an interdisciplinary 
approach to the needs of older people37

In our sample, we do not know for how many chronic 
conditions our participants are being treated. According to 
the inclusion and exclusion criteria of the study, 
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Table 3.  Parametric t-tests.

Your personal opinion Levene’s test for 
equality of variances

t-Test of equality of means

F Sig. T dt Sig. 
(2-tailed)

LR: I can trip over a laid carpet Equal variances assumed 0.578 0.448 0.882 300 0.378
Equal variances not assumed 0.885 243.977 0.377

LR: Furniture on casters can slip if I lean on it Equal variances assumed 0.263 0.608 0.480 298 0.632
Equal variances not assumed 0.481 240.041 0.631

LR: Unsecured wooden floors are dangerous and 
hinder me when I walk

Equal variances assumed 0.739 0.391 −0.035 299 0.972
Equal variances not assumed −0.035 230.861 0.972

LR: The thermostat for regulating the room 
temperature is in a visible and accessible place

Equal variances assumed 10.066 0.002 2.370 302 0.018
Equal variances not assumed 2.465 270.460 0.014

B: The toilet bowl has a grab bar and handles Equal variances assumed 1.363 0.246 1.020 89 0.310
Equal variances not assumed 1.002 75.881 0.320

B: When I get up from the toilet, I hold on 
to objects nearby (towel rail, furniture, sink, 
bathtub)

Equal variances assumed 0.007 0.935 −0.269 89 0.789
Equal variances not assumed −0.267 79.564 0.790

B: I use non-slip mats in front of and in the 
shower/tub

Equal variances assumed 0.691 0.408 −0.516 89 0.607
Equal variances not assumed −0.521 86.360 0.604

B: Securely fastened brackets on the wall help 
me get in and out of the tub or shower and are 
helpful in keeping my balance

Equal variances assumed 1.524 0.220 −0.919 89 0.361
Equal variances not assumed −0.932 87.486 0.354

BE: I can get up from an appropriately high and 
hard bed without leaning on the furniture

Equal variances assumed 2.600 0.108 1.085 301 0.279
Equal variances not assumed 1.125 213.170 0.262

BE: The lighting of the path between the 
bedroom and bathroom works automatically 
when I move around the room (motion sensor)

Equal variances assumed 0.512 0.475 0.611 299 0.542
Equal variances not assumed 0.599 179.885 0.550

BE: I keep my phone near my bed at night Equal variances assumed 3.797 0.052 0-.308 298 0.758
Equal variances not assumed −0.296 170.585 0.768

BE: The toilet chair in the bedroom is a solution 
when I cannot make it to the toilet at night

Equal variances assumed 0.319 0.572 1.384 297 0.167
Equal variances not assumed 1.377 189.964 0.170

S: The outside stairs will need to be replaced 
with a ramp if I want to use a walking aid or 
wheelchair

Equal variances assumed 0.492 0.484 0.127 161 0.899
Equal variances not assumed 0.125 112.274 0.901

S: The handrails along the hallways and stairs are 
firmly attached, sufficiently wide and extend the 
entire length

Equal variances assumed 0.612 0.435 −0.262 160 0.794
Equal variances not assumed −0.270 121.539 0.788

S: When I go up the stairs, it is very important 
that I take off my reading glasses (when I do not 
wear them at all – 5)

Equal variances assumed 0.612 0.435 −0.262 160 0.794
Equal variances not assumed −0.270 121.539 0.788

K: In the kitchen I removed the dishwasher from 
the floor for one or two drawers

Equal variances assumed 0.437 0.509 0.482 296 0.630
Equal variances not assumed .485 266.345 0.628

K: A serving cart is great for safely transporting 
food to the table where I eat

Equal variances assumed 0.098 0.754 1.681 296 0.094
Equal variances not assumed 1.684 259.848 0.093

K. I have a pull-out kitchen counter that allows 
me to adjust the countertops to meet current 
needs

Equal variances assumed 0.006 0.938 1.807 294 0.072
Equal variances not assumed 1.791 250.178 0.074

K: It makes sense that I do the small daily grocery 
shopping myself

Equal variances assumed 0.230 0.632 0.446 294 0.656
Equal variances not assumed 0.450 261.219 0.653

K: For larger weekly or monthly purchases, I can 
enlist the help of friends and relatives as needed

Equal variances assumed 0.038 0.845 0.976 294 0.330
Equal variances not assumed 0.976 258.302 0.330

K: The kitchen is equipped with a smoke detector Equal variances assumed 1.550 0.214 −0.225 296 0.822
Equal variances not assumed −0.228 269.901 0.820

LR = living room; B = bathroom; BE = bedroom; S = stairs; K = kitchen.
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participants should not need treatment for their cognitive 
and emotional functions. Based on participants’ subjec-
tive views and objective measurements, we can assume 
what their functional abilities are. Consistent with previ-
ous literature, we found that occupational therapists con-
duct home-based assessments to identify and facilitate 
needed changes to improve older adults’ safety and inde-
pendence.4,38,39 Occupational therapy assessment of the 
environment in which older adults live is one of the neces-
sary and effective steps for fall prevention. Based on the 
assessment of the home environment and the older adult’s 
own risk factors, the occupational therapist can make 
adjustments that reduce risk factors and provide recom-
mendations for the adapted implementation of activities 
that also reduce falls and contribute to and enable ageing 
at home.21

The main reason occupational therapists should conduct 
home-based assessments is to make recommendations that also 
relate to environmental9 press theory. Fall prevention is related 
to personal social environment (gender, education, income), 
housing situation and neighbourhood physical environment.40 
Occupational therapy recommendations may include assistive 
or adaptive devices, environmental adaptations, behavioural 
adaptations and building modifications.38–41

Harper et al42 identified 22 papers in a systematic review 
that examined the implementation of recommendations 
made by occupational therapists during a home-based assess-
ment to improve a patient’s safety and occupational perfor-
mance in the living environment. The authors had emphasised 
the importance of co-creation and shared decision-making. It 
is the occupational therapist’s role to impart knowledge and 
collaborate with the older adults and his or her caregivers. 

Table 4.  Nonparametric Mann-Whitney U test.

Not a risk factor/risk factor N Mean rank Total of 
ranks

Z Asymp. Sig. 
(2-tailed)

LR: From a suitable seat height I stand up in the living 
room without problems

Not a risk factor 115 161.33 18552.50 −1.768 0.077
Risk factor 189 147.13 27807.50  
Total 304  

LR: Opening and closing blinds or curtains must be 
easy

Not a risk factor 115 157.39 18099.50 −0.998 0.318
Risk factor 189 149.53 28260.50  
Total 304  

LR: Sufficient lighting in the living room allows me to 
engage in hobbies

Not a risk factor 115 160.91 18504.50 −1.89 0.059
Risk factor 188 146.55 27551.50  
Total 303  

B: Before I get into the shower or bathtub, I check 
the temperature of the water by hand.

Not a risk factor 52 43.81 2278.00 −1.151 0.250
Risk factor 39 48.92 1908.00  
Total 91  

S: The light switch is located at the bottom and top of 
the stairs

Not a risk factor 106 83.53 8854.00 −0.795 0.427
Risk factor 57 79.16 4512.00  
Total 163  

S: I negotiate my way up the stairs safely and without 
major physical exertion

Not a risk factor 106 80.05 8485.00 −0.725 0.468
Risk factor 56 84.25 4718.00  
Total 162  

S: I step onto the step with my whole foot Not a risk factor 106 82.08 8700.00 −0.042 0.966
Risk factor 57 81.86 4666.00  
Total 163  

K: I have a kitchen that is adapted to my needs Not a risk factor 73 52.22 3812.00 −0.534 0.594
Risk factor 32 54.78 1753.00  
Total 105  

K: I store things that I use less often in the higher 
storage areas of the cabinets

Not a risk factor 73 52.64 3843.00 −0.107 0.915
Risk factor 31 52.16 1617.00  
Total 104  

K: I store heavy items on the shelves under the 
counter

Not a risk factor 72 52.13 3753.00 −0.296 0.767
Risk factor 32 53.34 1707.00  
Total 104  

K: I store the items I use daily in the kitchen cabinets 
at a height between my shoulders and my knees so I 
can easily reach them

Not a risk factor 72 53.07 3821.00 −0.461 0.645
Risk factor 32 51.22 1639.00  
Total 104  

LR = living room; B = bathroom; S = stairs; K = kitchen.
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The occupational therapist can use their knowledge to deter-
mine which recommendations are important to older adults 
and their caregivers, meet their values and beliefs and per-
ceived needs. Occupational therapy recommendations must 
be tailored to the individual and take into account what the 
older adult or caregiver is able or willing to accept to ensure 
that they take ownership of this process. It will be interesting 
for research if we consider the level of competence of older 
adults and what kind of impact environmental factors have 
on them. We can assume that in our sample, where we have 
older adults who receive help to perform daily activities 
independently, they adapt appropriately to lower environ-
mental pressures. The study participants who want to age in 
place expect their relatives to help them maintain their inde-
pendence in everyday life.

They have an opinion about well-designed paths in the 
living environment, they are aware of the importance of the 
width of doors for wheelchair users. The appearance of the 
rooms, the height of the chair, the arrangement of the dishes 
in the kitchen, the height of the toilet bowl and the preserved 
sensitivity in regulating the water temperature are important 
for them.

Less important to them is the question of when it is the 
right time to adapt the living environment. They see no need 
to remove doorsteps. Carpets are an important decorative 
element for them, regardless of the fact that they are a risk 
factor for falls. They also do not think about using a serving 
cart to carry food. Night-time sensor lighting that responds 
to movement and a phone within reach in the bedroom are 
not among the most important elements of their safety. These 
are just some of the elements an occupational therapist can 
address in which the scope, duration and intensity of inter-
vention vary considerably. Occupational therapists could 
also work with dementia patients and their caregivers during 
home visits; they offered a home visit prior to hospital dis-
charge; they assessed the situation and made recommenda-
tions, often in writing; they implemented the intervention to 
varying degrees; they worked with a physical therapist dur-
ing home visits; they implemented interventions for other 
goals, for example, to reduce falls or improve daily activi-
ties.36 An example of an environmental intervention is home 
modifications that prevent older adults from hidden fall haz-
ards during daily activities at home. These include installing 
stair guards such as railings, grab bars and nonslip floors in 
bathrooms, and providing lighting and handrails.18,43 
According to Harper et  al.,42 employment therapies that 
address services were found to include environmental press 
variables. Participants in our research do not have properly 
constructed walkways with benches. They do not have 
marked stair edges, handrails on both sides of the stairs, in 
the shower or at the toilet bowl. The disadvantage in the 
design of the living environment is the inadequate lighting of 
the premises and night lighting. In addition, the chairs do not 
have armrests. These are just a few suggestions for occupa-
tional therapy interventions based on the environmental 
assessment performed.

Interventions were often funded by the government or 
health systems, or a fixed budget was provided.44 Patients 
and families may have contributed to the cost of changes.45 
On the other hand, in Slovenia we always have the same 
problem of who finances all the home visits by occupational 
therapists, and as long as the health insurance company or 
the government does not override the law, older adults and 
family members are the main source of funding. Regardless 
of the fact that each fall and the resulting health insurance 
costs the hospital around $30,000, making the consequences 
of falls one of the 20 most expensive health conditions.46

Yen et al.,47 in a realist synthesis of 20 years of research 
on place design, highlight important contextual elements of 
the built environment related to mobility decisions and 
emphasise the centrality of perceptions of safety as a promi-
nent mechanism, while Stephens et al.35 draw attention to the 
importance of environments in relation to health disparities 
in ageing. Their findings show that not only is health over 
time related to the perceived quality of environmental 
resources, but residential satisfaction, neighbourhood qual-
ity and social cohesion are also significantly related. 
Moreover, these environmental aspects are related to peo-
ple’s assessment of their standard of living in terms of oppor-
tunities for health care, social interaction, social contribution, 
pleasure, sense of security and autonomy and are also part of 
the Theory of Environmental Press. We can add socioeco-
nomic status as one of the most important extrinsic risk fac-
tors for older adults and as a source for external environmental 
press.12,48

Ogrin49 asserts that the most appropriate time to make or 
consider making adjustments is during building construction 
or immediately after retirement, as older adults are still in a 
relatively good psychophysical state at this time. This way, 
they have enough time to become accustomed to the new 
features, adaptations and accessories and use them later in 
the event of an injury, or they have already mastered their 
limited abilities as they automatically begin to incorporate 
them into their daily routines rather than having to start after 
the injury or during rehabilitation.

Thus, to some extent, one can come to the same conclu-
sion as Orstad et al.50 that perceptions of environmental fac-
tors are different from objectively measured environmental 
factors.

In the older stage of life, people may face various prob-
lems, the most common of which are hazards and related 
accidents in or around the living environment. If preventive 
measures are not taken to reduce them, there is a possibility 
that their number will increase proportionally with the age-
ing of the population.51 Ageing societies pose challenges 
around the world; countries willing to learn from the experi-
ences of others can create better lives for older adults.52

Limitations

In our study, we considered only a few intrinsic factors: age, 
sex and no diagnosed cognitive problems. We did not consider 
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previous falls, fear of falling, frailty and muscle weakness, dif-
ficulty in walking, visual and hearing impairments or the pres-
ence of chronic diseases. However, we excluded some 
extrinsic factors such as concomitant use of multiple medica-
tions, alcohol use and socioeconomic status. Our sample was 
also limited to persons ageing in place and excluded older 
adults living in a nursing home. Only the internal reliability 
and construct validity of the assessment tool were verified. 
Another limitation was that the questionnaire was pilot tested 
only in a sample of 20 older adults.

However, the strength of our sample is that those who age 
in place may receive help from caregivers or others. The sub-
jectively and objectively measured living environment is 
also a strength of our study, as there are few data examining 
subjective perceptions of environmental factors. Finances 
are usually the main issue when considering if or when older 
adults should make adaptations to their living environment. 
However, we did not include them in our questionnaire 
because older people in Slovenia do not like to talk about 
their financial status in public or define the socioeconomic 
situation that is conditioned by the culture of Slovenians. 
They are often too proud to ask for help.

Implications

This study highlights the importance of both the perceived 
(subjective) and objective environment for older adults age-
ing in place. The living environment and perceptions of envi-
ronmental factors that contribute to older adults’ well-being 
provide policy targets, such as neighbourhood and housing 
quality that can be changed. Based on occupational thera-
pists’ home-based assessment of the environment and risk 
factors of older adults, we can make adjustments that reduce 
risk factors and provide recommendations for adaptive 
implementation of activities that also reduce falls and allow 
ageing in place.

Conclusion

This Ageing in Place study uses cross-sectional data to 
examine the living environment of older adults in Slovenia, 
focusing on the assessment of the built environment. We sur-
veyed older adults from different natural environments in 
urban and rural areas. The social environment of the partici-
pants consists of 68% women, 43.1% persons with second-
ary education and 49.7% persons living with a spouse or 
cohabitant. The impact on social environment may reflect 
with whom older adults have contact. The American 
Occupational Therapy Association (AOTA) social environ-
ment and Lawton’s theory illustrate in our study that older 
adults have their own opinions or perceptions about recom-
mendations for home environment design. The subjectively 
observed and objectively perceived environmental factors in 
our study have different dimensions. On the one hand, we 

found that the environment has some risk factors in the liv-
ing environment; on the other hand, these risk factors are not 
statistically significant between the groups of older adults 
with risk factors in the living environment and the group of 
older adults without risk factors in the living environment

By considering the theoretical concepts of both occupa-
tional therapy and theories of ageing through an environ-
mental assessment, we addressed a number of variables that 
significantly contribute to or influence ageing in place.
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